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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUIl K pe3yslbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHOM MpOrpammbl,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
BocriuTanus u Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoii  ®enepanuu, pealu3yONIMX OCHOBHBIE  00pa3oBaTebHBIC
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMeTa ¢ y9€TOM MEKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOT o Ipolecca,
BO3paCTHBIX 0cOOeHHOCTeH oOyuaromuxcs. [Iporpamma o pusuke 1aét npeacraBieHue o HENsX,
coJiep>kaHuu, o01el cTpateruy o0ydeHus, BOCHUTAHUS U Pa3BUTHS OOYUaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Pusnkay Ha yriryOJIEHHOM YpOBHE.

N3yuenue kypca ¢(usuku yriayOJa€HHOrO YpOBHSI IO3BOJIAET pean30BaTh 3ajauu
npoecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JAHHE YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAMMBI Il  TPOJOJDKEHUsT OO0pa3oBaHHMsI B OpraHM3alusaX Mpo(dhecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
(bu3KKYM Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHMsl: IMYHOCTHBIE, METAIIPEIMETHBIC, TPEAMETHbIE
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0I0OrHYeCKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JUYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJbTaTaM OO0YyYarolMXCs, OCBOMBIIMX
nporpaMmy mo (U3MKE Ha YpOBHE CpeJHEro o0Iiero oopa3oBaHus Ha YrIyOJIEHHOM YpPOBHE,
SBIISIETCS. CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMBbIE PEe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIITyOJIEHHOM YpPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMMEeT MPUMEPHBIM XapakTep M MOXeET ObITh HCIHOJIb30BAaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
IpenoiaBaHuio (HU3UKK Ha YrITyOJE€HHOM ypOBHE IIPU YCIOBUHM COXpaHEHUs 00s3aTeNbHOM YacTu
coJiep’KaHus Kypca.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIJ B CHCTEMY 3HAHUN 00 OKpY’KaroIleM MHupe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUI OMpeAesHsIoO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4Jaroierocs, B popMUpOBaHUE YMEHUIN
IPUMEHATh HAyYHBIH METO]I TTO3HAHUS MIPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHHIM.



B ocHOBy kypca ¢u3nKK Ha YpOBHE CPEIHEr0 OOIero oO0pa3oBaHMs TOJOXKEH PsIl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUU C HEMl MaTepuall Kypca Gpu3nku 00beInHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana GU3NIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHS QU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOIMUYECKUMHU ITPOOIIEMaMHu.

Hoesa npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6aE€HHOrO ypoBHS Npeaoaaraet
3HAaKOMCTBO C LIUPOKUM KPYrOM TEXHMYECKMX M TEXHOJOI'MYECKHX MNPUIIOKEHUH H3y4EHHBIX
Teopuil M 3akoHOB. llpu 3TOM paccmarpuBaroTCs Ha YypOBHE OOIIMX IIPEICTaBICHUA U
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIEHHs MPoOJIeM palliOHAILHOTO MPUPOIOII0JIb30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peannsanus 3TUX MPUHLIUIIOB Oa3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro nporecca. J{is1 yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUUECKOT O
9KCHEPUMEHTa, BKJIIOYAIOLIEr0 (PPOHTANbHbIE YUYEHHYECKHE OINBITHI IPU H3YYEHUH HOBOTO
Mmarepuaia, JabopaTopHble paboThl U paboThl npakTHKyMma. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanmu3anuy (PU3NYECKOro MpaKkTUKyMa. B mepBom cirydae mpakTUKyM ITPOBOAUTCS MO0 B KOHIIE
10 u 11 xnaccoB, 1100 TIOCIIE IEPBOTO M BTOPOTO MOJTYTOAMM B KOXKIOM U3 3TUX Ki1accoB. Bropoii
croco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
IOpOBOJATCS B Mpolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTtamu mpakTHKyMa
MOHMMAETCS CAMOCTOATEIBbHOE HCCIEOBAHUE, KOTOpPO€ TMPOBOJUTCS IO PYKOBOJACTBY
CBEPHYTOro, 00001IEHHOT0 B11a O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYIIECTBISETCS ydYacTHUKaMU 00pa30BaTENIbHOTO Ipoliecca UCXOAS U3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAaHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEeIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HEABHO 3aJaHHOM
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIIME TPUMEHATh U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazjliena Kypca, TaK M MHTErpUpysd NPUMEHEHHE 3HAaHUW M3 pa3HbIX pa3fenoB. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpelCcKa3aHue
NpOTeKaHUs (PU3UUECKUX SBJICHUH U MPOLIECCOB B OKPYXKAIOLIEH >KU3HM, TpeOyrolue BbIOOpa
(bu3nUecKoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3ydaThCs B YCIOBHUSIX IPEAMETHOTO KaOmHera. B kaOunere
(GU3UKHU TOJDKHO OBITh HEOOXOAUMOE JIA00OPaTOPHOE 00OPYIOBAHUE JUTSI BBITIOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHHYECKUX OIBITOB, Ja0OpATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JJEeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe 10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
HIMIUPHYECKUX U (PYHIAaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHIA.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIeYMBAcTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarndeckne KOMIUICKTHI JIAOOpaTOPHOTO OOOpYyIOBaHHS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMHpoBaHUE UHTEPECA U CTPEMIICHHUST 00YUYAIOIIMXCS K HAYYHOMY U3YYCHUIO TTPUPOIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTara M3yYCHHS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE MPEICTABICHHUHI O POJI (PU3HUKH ISl pa3BUTHS APYTUX €CTECTBECHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (GU3UKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (DPU3HKY U
AIIEMEHTHI acTPOYU3UKY;

dbopMHpoBaHUE YMEHUI TPUMEHATh TEOPETHUECKUE 3HAHUS ST OOBSICHEHUS (PU3NIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3ajad, IOAPa3yMEBAIONINX CaMOCTOSTENIFHOE CO3/aHue (U3UYECKOW MOJIENH, aJeKBaTHOU
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBIIQJICHUE METOJaMH CaMOCTOSITETHHOTO TUTAHUPOBAHUS M TPOBEACHUS (HU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTald WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HCCIIEI0BATENIbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BuUTHE HHTEPeca K chepam npodecCHOHATBEHON ASITEIHPHOCTH, CBSI3aHHOM ¢ (DU3UKOH.

B cootBercTBum ¢ TpedoBanusimMu @PI'OC COO yrinyOnéHHbIN ypOBEHb U3YUECHUS YIeOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIIMMH  TIPOJIOJDKCHUE OO0pa3oBaHMs 10 CIEHUATBHOCTSIM (PU3HKO-TEXHUYECKOTO
npodus.

Ha u3yuenue ¢pusuku (yriyOiaeHHBIN ypOBEHb) HA YPOBHE CPEIHEro o01ero oopa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemsiii B mporpamMme 1o Gpu3MKe nepeueHb JJa00PaTOPHBIX U MPAKTUICCKUX PadbOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPOBI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuyHblid METOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHus Npupoasl. Habmonenue u skcriepuMeHT B
buzuke.

CnocoObl n3mepeHus: GU3NYECKUX BEIUYMH (QHAJIOTOBBIE U IUGPOBBIE U3MEPHUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (puU3MUeCKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0C TEJI0, UACATbHAS KUAKOCTh, HACAIbHBIN T'a3, TOYCUHBIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPAKTUYECKON JEITeIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

N3mepeHnue cuiibl TOKa U HapsKEHUS B EIH TOCTOSIHHOTO TOKa ITPY IIOMOIIIM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus GpUNIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBmwkeHHe. OTHOCUTENBHOCTh MeXaHWdeckoro BmkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHssI CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX IpaduKu.

CBoboaHoe majieHue. Y CKkopeHue cBOOOIHOTO naieHus. [[Brkenue Temna, OpomeHHOro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOW TOUKU OT
BPEMEHH U UX rpaduKu.

KpuBosnHeliHoe 1BUKEHUE. [[BHkKEHNE MaTepHaIbHON TOUKH 110 OKPY>KHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHaps/10B, LIETIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeJaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanne MBIKEHHUM C UCTIOIH30BAHIEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenne yCKOpeHus Ipy MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JABUKEHUU 10 HAKIIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBuKEeHUs Tea, OPOLIEHHOIO FOpU30HTaNbHO. [IpoBepka rumoressl o npsiMoin
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TIE€PHOAA OOpaIIeHUS KOHHUYECKOTO MAasTHHKA OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HproTOHA 17151 MaTepUaIbHOM TOYKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduueckodl mupoThl. JIBIKeHHEe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduiment tpenuns. Cunia conpoTUBIEHUS MPU ABMXKEHUU Tella B JKMIKOCTH WU Tase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuuYecKkrne YCTPOMCTBA W TEXHOJIOITMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJICUCTBYIOIIECH MPUIOKEHHBIX K TE€Ty CUJI C MPOU3BEICHUEM MACCHI TeJla
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHUH.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

ITpoBepka rumoressl O HE3aBUCUMOCTH BPEMEHM JABMKEHHS OpycKa IO HAKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 KOd((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHULIHEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelIbHOE JIBHXKEHUE TBEPJOTO TeJa.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

VYcroitunBoe, HeycToiUMBOE, O€3pa3InYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycloBUN paBHOBECHUS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPALICHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONM TOYKH, CUCTEMBI MaTepUalbHbIX ToueK. L[eHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibl Ha ManoOM M Ha KOHEYHOM mepemelneHud. ['paduueckoe mpenacraBieHue
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

IToreHnnanpHble M HEMOTEHIMANbHbIE cuibl. [loTeHnmanbHas sHeprus. IlorennumanbHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



rpaBUTalMOHHOM none. [loTeHnuanbHas dHeprus Tena B IPaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
napa (BHYTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHU4YECKON YHEPIHUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

M3MeHeHne 3Hepruu Teja MpU COBEPILICHUH PaOOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne umiysbca Tesna o TOpMO3HOMY IIyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

W3MepeHne KHHETUYECKOM 3HEPT U Tella IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUll.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBAa Ha OCHOBE O3TUX Mozened. Macca u pasmepbl Moiekyn (atomoB). KommuectBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Monenb uieanbHOro ra3a B MOJEKYISIPHO-KUHETHUECKON TEOpHHN: YaCTULIBI T'a3a IBUKYTCA
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpencTaBieHre U30MPOIECCOB: U30TEPMA,
u30xo0pa, n3obdapa.

CBs13b MEXKy IaBJIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN TOCTYATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI JI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
UJICATHHOTO Ta3a).

CBs3bp  aOCONIIOTHOW  TeMmIepaTypbl TEpPMOJWHAMHYECKOW CHUCTEMBI CO  CpeiHel
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue yCTpOMCTBA U TEXHOJIOIMUYECKHE TMPOILECChl: TEPMOMETp, OapoMmerp,
MOJIy4YeHHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Mogenb OpOYHOBCKOTO JIBUKECHHUSL.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmMuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOAHOW BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aianre BHEIIHUX YCIOBHM I TEPMOIMHAMUYECKON
cucteMbl. BHemnne u BHyTpeHHue napamerpsol. [lapamerpsl TepMOIUHAMUYECKONW CUCTEMBI KaK
CpEeHME 3HAYEHHUSI BEJIMYUH, ONMCHIBAIOIINX €€ COCTOSSHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpPOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uacabHOrO ra3a B TEPMOAMHAMHUKE — CHCTEMAa YpPAaBHEHUMH: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BBIPAKEHHUE Il BHYTPEHHEW >HEPrUu. Y CIOBHUS NMPUMEHUMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpAlUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEHN YHEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoAMHaMKKe. Beruncienue padoTel o rpaduky npoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUECHHE.

KomnuectBo TemtoTel. TemoéMKOCTh Tena. YIenbHas W MOJSPHAs TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa cropaHus ToluMBa. Pacuér kommyectsa
TEIUIOTHI IpH Teruionepenade. [lonstue 06 aguabaTHoM mpoiecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHYTpeHH: s sHeprus. KomaruecTBo TemoTs! 1 paboTa Kak
MepbI U3MEHEHHUS BHYTPEHHEN YHEPTUN TEPMOJIMHAMHYECKON CUCTEMBI.

BTopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT E€AMHCTBEHHAas anuabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMHUKH Il HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOJHOrO Tela K Oosiee Harperomy ©Oe3 kommencanmu (Kiaysmyc).
HeobpaTumMocTs TpUPOTHBIX TPOIECCOB.

[Tpunimne! aeiictBus TemnoBbix mamuH. KIT/I.



MakcumanbHoe 3Haduenune KIIJ. [{ukn Kapno.

DKOJIOTMYECKUE aCNEeKThl MCIOIb30BAHMS TEIUIOBBIX JBHUTrarene. TeroBoe 3arpsi3HeHUe
OKPYKAarOILEH Cpeabl.

TexHu4ecknue ycTpocTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNld, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAHMEM TEIUIOBOIO Hacoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMNBA JJIsI BEIPAOOTKH «TEILIOBOY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTUueCKOM PacCIIMPEHUH.

BosaymHoe orauso.

CpaBHeHHE yJIeNbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPIHH.

HccnenoBanue aguabaTHOro npoiiecca.

KommbrorepHbie MOJIENIH TETUIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aanabdaTHOTO Mporecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe u KuneHwe. YenbHas TemoTa
napooOpa3oBaHusl.

Hacpiiennsle U HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJaBJICHUS B KUKOCTH.

BrnaxHocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAKHOCTD.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Tlpenen
yOpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX MEepexojax.

YpaBHeHHe TEII0BOro OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshkeHUs. KanunspHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHU4YecKne yCTPOWCTBA MW TEXHOJOTHYECKHME TIPOIECCH: KHUAKAE KPUCTAJUIHI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMH.



CmauuBanue.

KanumnspHsele ssBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTE HCTIapEHUsI )KUAKOCTEH.

N3mepenue yaenbHON TEIIOTHI IUIaBICHUS JIbA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIapPOB.

N3mepeHune abCOMOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MaccChl 1apOB B [IOMEILEHHH.

N3mepenue ko3¢ puieHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalIii PE3UHOBOTO 00pasla OT MPUIIOKEHHOU K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsan0B. [[poOBOJHUKH, TUAIIEKTPUKH U TIOTYITPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onexrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apSbL.

Hanpsoxk€aHnocTh  dnekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
INEKTPUYECKOTO MoJIst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTD AIEKTPOCTATUYECKOIO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPsKEHUE.
IToTreHumanpHas SHEPrus 3apsiaa B AIEKTPOCTATUUECKOM 1oJie. [[oTeHnHnal 3J1eKTpoCTaTHYeCKOTO
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLHMAIOB AJIS 3JIEKTPOCTATHUECKOIO MO
(KaK OJHOPOAHOTO, TaK M HEOJTHOPOJHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6véMmy mapa. Ilome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KapTuns! mMHNN HAIPSYKEHHOCTH ATUX MOJIEH M SKBUIIOTEHIIUAJIBHBIX IOBEPXHOCTEH.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIMPNEKTPUKHU B 2JIEKTPOCTATHYECKOM I0JI€. J(ManeKkTpudecKkas NpOHUIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOopa.

[TapasmenpHOe ~ coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBrKeHME 3apsKEHHON 4acTUIbl B OAHOPOJHOM JIEKTPUYECKOM IOJIE.

TexHu4eckne ycTpOMCTBA M TEXHOJOTHYECKHE IMPOLECCHI: JIEKTPOCKOII, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPOnpuOOpOB, KOHIEHCATOPHhl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.



DIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

ITpOBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNEeKTpoCTaTUIECKAasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIECHCATOPA.

3apsaKa U pa3psiiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Onenka cul B3aMMOJEHCTBUS 3aPSKEHHBIX TEIL.

HaOnroneHue npeBpalieHus SHEPruy 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUI0 U3ITy4YEHUs
CBETOAMO/A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKallel KOHIeH caTop.

Pacnpenenenue pa3HOCTM IOTEHUUAIOB (HANpPSDKEHUS) TpU  [OCIEN0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CylmeCTBOBaHMS IOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. McToyHuku TOKa.
Hampsoxkenne U u 3J1C é&.

3akon OMa aJ1s yyacTKa LemnH.

DIEKTPUYECKOE CONIPOTUBIICHUE. 3aBUCUMOCTb COIIPOTUBIICHHS OJHOPOAHOTO IPOBOIHUKA
OT €ro JUIMHBI U IJIOUIA/I ONIEPEYHOI0 CEUEHUs. Y I€JIbHOE CONPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NApAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenuna.

MoIIHOCTB MEKTPUYECKOro ToKa. TeroBast MOITHOCTD, BBIAENIEMAast Ha PE3UCTOPE.

O/1C u BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM )
ANEKTPUYECKOM 1enu. MOINHOCTh UCTOYHUKA TOKA. KOpOTKO€E 3aMbIKaHHME.

KonzaeHncarop B 11enu NOCTOSIHHOTO TOKA.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SJHEPTUN.

Hemoncmpayuu.

W3MmepeHue cuibl TOKa U HAIIPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONTPOTUBIIEHUS ITPU IIOCTOSTHHOM HAIIPSIKEHHH.

IIpssmoe m3mepenne DJIC. KopoTkoe 3amMplkaHHE TaJIbBAHUYECKOTO JJIEMEHTA M OLICHKA
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEeMnu.



Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomeol, nPAKMUKYM.

HccnenoBanue CMEIaHHOIO COEUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS /IS JIaMITbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTUBIICHUSI UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIIIHOCTH UCTOYHHKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJNeKTpUYecKass MNPOBOAUMOCTb paA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DJIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J€KTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIIEKTPOIIU3.
3akonsl Dapazes A 3IEKTPOIIn3a.

OneKkTpuueckuii Tok B ra3zax. CaMOCTOSTENbHBIH M HECAMOCTOSTEIbHBIN pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBA U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
ANIEKTPOHHO-Ty4YeBast TPyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: AUOMA, TPAH3UCTOP, (POTOAMO,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BbHIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 2nekTpoau3a dapazes.

HckpoBo# pa3psa v NPOBOAMMOCTS BO3AYyXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJIIOB U IOJIYIIPOBOJIHHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6monenue snexrpomnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  HM3MepeHui  ¢usnueckux BenuuuH. OlleHKa  TpaHuIl
MTOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIIETOBAaHHUM 3aBUCUMOCTEH (PU3NYECKUX BETUYHMH,
IpOBEpKa IMPEUIOKEHHBIX TUNoTe3 (BbIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHNUECKHI SKCIIEpUMEHT, 1a00paTOpHbIe pabOThI, TPAKTUKYM»).



MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C yIETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie noHAMUA, C6A3AHHbBIE C UYUEHUECM MEMO008 HAYYHO20 NOZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsl, udpoBas 1adopaTopHsl.

Mamemamuka: pelIieHUEe CUCTeMbl ypaBHeHWH. JIuHelHas ¢yHkusa, mapabona,
runepboina, ux rpaduku u cBoiicTBa. Tpuronomerpuieckue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPHI M HX MPOEKIUH HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe IBUKEHHE B KUBOU mpupoae, Auddy3us, ocMoc, TeII000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarolled  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBJICHHS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJIy4eHHe HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAUIbl, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JIEKTPOJIUTHYECKAs
JUCCOLIMAINs, TalbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue JBUKEHUH C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
XKHUJIKOTO TPEHUS B TEXHHUKE, CTAaTUYECKWE KOHCTPYKIMH (KPOHIITEHH, peméryarble
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XOJOIWJIHHUK,
KOHJMIIMOHEP, TEXHOJOTMU IIOJIyY€HUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4MHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOIYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anmoaeicTBiEe NMOCTOSHHBIX MAarHUTOB M INPOBOJHUKOB C TOKOM. MarmTHoe IoOJe.
Bekrop marauTHON MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
WHTYKITUH.

MarsnutHoe mosie MpoBOJHUKA C TOKOM (TIPSIMOrO MPOBOJHHMKA, KATYIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cwia AMniepa, e€ HanpaBJIEeHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JIBUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnuTHOe nose B Beuiectse. @eppomMarHeTuky, napa- u AuaMarHeTHKH.

TexHuueckue ycTpoMCTBa M TEXHOJOIMYECKHE IPOLECChl: NMPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpoJABHUraTesb SKkoOu, yCKOpUTEIn
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.



KaptuHa nMHMH WHAYKOUM MarHUTHOTO IO IOJIOCOBOIO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptuHa nuHUN MarHUTHOM MHIAYKIUM TMOJS JUIMHHOIO MPSMOIO IPOBOJHUKA H
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUXKeHUs My4Ka 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCcTBUS 3TIEKTPOU3MEPUTENIBEHOTO IPUOOPA MAarHUTOINEKTPHUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

N3mepenue cuinsl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOk BekTopa MarHuTHOM MHAYKuMH. DJ1C
MHAYKIHU. 3aKOH JIeKTpoMaruuTHo unaykuuu @apanes. Buxpesoe anexrpuueckoe nose. Toku
Ddyko.

O/1C nHayKIMK B IPOBOJHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylika WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHue
camonnaykuu. 3/1C caMonHayKIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHUE TPOLECCHl: MHAYKLIMOHHAS [1€4Yb, COJIEHOMI,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmronenue sBneHus 3JI€KTPOMAarHUTHON MHAYKLIUH.

Uccnenosanue 3aBucumocty 9J{C MHAYKIINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJFOMHUHHUEBOM (MeIHOI) TpyOe.

SIBrieHME CAaMOMHIYKIIU Y.

UccnenoBanue 3apucumoctu IIC caMOMHIYKIIMUA OT CKOPOCTU M3MEHEHUs CUJIbI TOKA B
LENN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBICHNS CAMOUHYKIUH.

COopka MoEH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTmueckoe U AMHAMHUYECKOE  OMMCAHHUE.
DHepreTuyeckoe ONUCaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPTun). BeIBOA ITMHAMHUYECKOTO
ONMCAHUS FAPMOHUYECKHUX KOJIeOaHUI U3 UX IHEPIeTUUYECKOr0 U KUHEMATUYECKOT0 ONIUCaHUSI.

Ammumatyna u ¢daza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEJIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ilepros Manbsix cBOOOIHBIX KOJICOAHUH MAaTEMaTHUYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux kojaedanusx. Beinyxxnennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, 4achl, KaudeiH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOr0 ABMKCHHUS.

Habumronenne He3aBUCHMOCTH IIEPHO/a MaJIbIX KOJIe0aHUH rpy3a HA HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxamux KojeOaHui U 3aBUCUMOCTHU TEPHOAa CBOOOHBIX KOJIeOaHUN
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM MpPYXHHE C II€NbI0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHONW MOJIENTU MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JBIKEHUS TENa B X0/Ie KOJIeOaHH Ha YyIIPYroM IMOBECE.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOIINX KOJIeOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
kosnebaTesibHOM KOoHType. ®Popmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYAOM CUJIBI TOKA B KOJIeOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJ€ATLHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxamolue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBI TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HaYeHHE CUJIbI TOKA U HAINIPSDKEHUS TPU PA3IMYHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIY CUHYCOUJAJIbHOT'O IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HalpsKEeHUH.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue IEKTPUIECKOM
SHEPIHH.

DKOJIOTUYECKHE PHUCKU IPHU MPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucnoiab30BaHUS
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPOHCTBA M TEXHOJOTMYECKUE TMPOLECCHI: DJIEKTPUYECKUM 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHaHc mpu nocienoBaTenbHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCcPopMaTopa.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Nzydenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKA 4epe3 MOCIEeA0BaTENbHO COSAUHEHHBIE KOHJIEHCATOP,
KaTyILIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNIHBIE BOIHb.

MexaHnueckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lonepeuynsle M IponosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, peIoMIICHUE, UHTepEpEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoOe 3arpsA3HEHNE OKPYXKAIOLIEH CPEeNIbl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHs M3IIy4€HHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3aummHas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLNs,
uHTephepeHIMs U AU(PaKIHSL.

[IIkama 2JIEKTPOMAarHUTHBIX BOJIH. [IpMMEHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBbHBIE MHCTPYMEHTHI,
pagap, paauoNpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus, ynbTpazBykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

HabmioneHne oTpaxxeHus U NPeIOMICHHUSI MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI1 pe30oHaHC.

CBoiicTBa ynpTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOM
KoJIeOaHUH.



HccnenoBanne  CBOMCTB — JIEKTPOMArHUTHBIX — BOJIH:  OTPaK€HHUE, IPEIOMIICHUE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHetHOE pacrpocTpaHEHHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. TouyeuHslit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHUIl B IIIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb mpeaomiieHHus. [locTOSHCTBO 4acTOTBI CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 I'paHuUlly pas3zaeia
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKAasl CUJIAa TOHKOM JMH3bl. 3aBUCUMOCTbh (DOKYCHOTO paccTOsSHUSI TOHKOHM cepuueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIUH30M.

Xona syya, IpOoIIEIIIEro JIMH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[TocTpoeHne n300paXKeHHU TOYKH U OTPE3Ka MPSMOU B COOMPAIONTNX U PACCEUBAIONINX JTMH3aX U
UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemarorias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenuus cBera. KorepeHTHbIE HUCTOUYHUKH. Y CIOBUA
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTePGEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHHUKOB. [Ipumeps! Ki1accuueckux HHTEP()EepEeHIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETAa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
T pakMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIinm crera.

HabmroneHre 1iBeTOB TOHKUX TIIEHOK.

Habmonenue nugpakuuu cera.

N3ydenue AuppaKkIIMOHHON PEIIETKH.



Hab6nronenune nudpakiinOHHOTO CIEKTpa.

Habmronenue aucrnepcuu cBera.

Habumronenue nonspusanuu cBera.

[TpuMeHeHne NOIIPOUIOB UIsl U3yYEHUSI MEXaHUYECKUX HAIIPSDKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS OT BEIIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenune GpoKyCHOTro pacCTOSIHMS PACCEUBAIOIINX JIMH3.

[Tony4yenue n300paXkeHHs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHU€e TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakunu, UHTEpHEpEeHUUH U NOJSIpU3aluK CBETA.

N3ydeHue noasipu3aluy CBETa, OTPaXXEHHOIO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue AMGppakiuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCUTEIBLHOCTH.

I'paHuiel NPUMEHMMOCTH KJacCHMUeCKOM MexaHuku. [locTymarel cnenmanpHOW Teopun
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM M COKpalllCHHE
JUIMHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (10 gororpagusmM TpeKoB
3apsHKEHHBIX YaCTULl B MATHUTHOM IOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBecHOE TerIoBOe wu3MydeHHE (M3IydeHUEe aOCONMIOTHO YEpPHOro Tena). 3aKoH
cMerieHus Buna. [ unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodddexra. YpaBHeHue DiHIITEHHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHME CBETa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
abCcoOTHO oTpaskarollyto noBepxHocth). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. Bomnel ne bpoinsa. JliimHa BonHbl ne bpoinst u pa3mepsl
o0JacTu JoKanu3aluuu ABMKYyIencs yactulbl. KopnyckynspHo-BoaHoBoOM AyanusM. Judpaxius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeornpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETP, (HOTOIIEMEHT,
¢doTonaTUnK, TYHHETbHBI MUKPOCKOII, COJIHEYHasi 6aTapesi, CBETOAUO/I.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie padbomot, npaKmMuKym.

HccnenoBanue poropesncropa.

N3mepenue noctossuHo# [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToMa. [imanerapaas Mmoaens atoma Pesepdopra.

[Tocrynater bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEPEXO0JIE aTOMa C OIJHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckue yCTpOHCTBA M TEXHOJOIMUYECKHE MPOLECCHl: CHEKTPaJbHBI aHalu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monuens onbita Pesepdopra.

Habumtonenne nuHelyaTbIX CIIEKTPOB.

YCTpoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILL.

Ornpenenenye IJIMHbI BOJHBI JIA3EPHOTO U3IIYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue CrieKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

Hyxnonnas moxens simpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJUMOaKTHBHOIO pacnaaa. PaavoakTuBHble u30TONbI B mpupoae. CoiicTBa
MOHM3UPYIOLIETO U3JIy4eHHs. BiusHue paguoakTUBHOCTH Ha KUBbBIE OPraHu3Mbl. EcTecTBEHHBIN
¢doH uznydenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sapa.

Anepusie peakuuu. Jenenne wu cuHte3 sanep. SnepHsle peaktopbl. IIpobiemsl
YIOPaBIEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHME AacleKThl Ppa3BUTHUS  SACPHOU
DHEPrETHUKHU.

MeTopl perucTpalyy U UCCIe0BaHUs AIEMEHTAaPHBIX YaCTHII.

@DyHIaMEHTAIbHBIE B3aUMOJECUCTBUA. bapnoHbl, Me30HBI U JenToHbl. [IpencraBnenue o
CranpaptHoil Mogenu. KBapk-TitooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TEMHas MaTepus U TEMHas SHEPTUSL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.



TexHuueckne ycTpoNCTBa M TEXHOJOTHYECKHUE MPOIIECCHI: TO3UMETP, KaMepa BuiibcoHa,
SAJIEPHBI  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomot, npaKmuKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIL30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTHA acCTpOHOMUU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHNE aCTPOHOMUM.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU IJ1s1 00BICHEHUS MPUPOIBI KOCMUYIECKIX OOBEKTOB.

MeTtonpl acTpoHOMHYECKHX HccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
paznoTeNIecKOIbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é31H0r0 Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, X BUIUMOE ABH)KECHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTh» JJIs 3BE3/1 TJIaBHOM
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIEHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxenue n neukenne Connua B ['anaktuke. Tumnbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenns 38€31H0ro0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3/BI.

Hab6monenus B Teneckon JIyHbl, IuIaHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3MepeHust (U3MUECKUX BETUYHH C UCTIOIH30BAHUEM aHAIOTOBBIX M IIU(POBHIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEINIbHbIE  IOTPEIIHOCTH  H3MepeHui  ¢uznueckux BenuuuH. OlleHKa  TpaHull
IIOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BETUYHH,
MpPOBEpKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«YYeHNYECKHI SKCTIEpUMEHT, 1a00paTOpHbIe pabOThI, TPAKTUKYM»).

O0o01marouiee moBTOpeHHUeE.

O06o0OmieHne W CcUCTeMaTu3alusl  COoAepX aHWsl  pas3ieioB kypca «MexaHuKay,
«MonekynsipHas ¢U3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamuKay, «KoneOGaHus ¥ BOJHBI,
«OCHOBBI ClleUMANbHOM TEOpUM OTHOCUTENbHOCTH», «KBaHTOBas @u3uka», «IIeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMMCATEIbHON, CHCTEeMAaTU3UPYIONIEeH, OOBSICHUTEIBHON U



MPOTHOCTHYECKON (YHKIIUNA (PU3HYECKON TEOpUH, POob (pu3nyueckoi Teopuu B (popMUpOBaHUHU
npecTaBiIeHu 0 PU3NYECKON KapTUHE MHUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPHPO/IE.

MexnpeaMeTHbIEe CBSI3H.

N3yuenne kypca ¢pusuku yriayonéHHOro ypoBHs B 11 Kilacce OCYIIECTBISIETCS C YIETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, C6A3AHHBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SBJICHHE, Hay4HbId (akt, rHmore3a, (u3MyecKkas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH H3MEPEHH, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuxka: pelieHre CUCTEMbl YpaBHEHUH. TpUroHOMeTprUYeCKre (YHKIUU: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI'C€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpB M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3JIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTIPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMa Tell.

Buonozus: >nextpudeckue sBICHUS B )KUBOU MPUPOJIE, KOJICOATEIIbHBIC IBUKCHUS B JKUBOU
NPUPOJIC, SKOJIOTUYECKUE PHCKH TIPU TPOM3BOJCTBE SJICKTPOIHEPTUH, 3SJICKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOIMIeH Cpeipbl, YJIbTPa3ByKOBas TUArHOCTUKA B MEIWIIMHE, ONTUYECKHE
SIBJIEHUS B )KUBOW MPUPOJE.

Xumusn: CTPOCHHUE aTOMOB W MOJICKYJ, KPUCTAJUTMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

T'eozpaghusa: marauTHBIC TIONMIOCAa 3€MIIM, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, celicMorpad.

Texnonozusn: pUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEeMEHHOTO TOKA, WHAYKIMOHHAs T[e4b, JHHHUU JJICKTpoIepeaad,
DIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl JTMAarHOCTUKA B TEXHUKE, IMPOSKIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAs YHEPIeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHWM A ITPOI' PAMMBI T10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3UKay J0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXJIeHUIM, COOTBETCTBYIOIIMX TPAJULMOHHBIM I[IEHHOCTAM DPOCCHHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e Cc(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3MIMU OOYYaroIIerocss Kak akKTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUIECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3alyy;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMA WHCTHTYTaMH B COOTBETCTBHHU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPa’kAaHCKOM HIEHTUYHOCTH, TATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAApCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CcrocOOHOCTB OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELLICHUS, OPUEHTUPYACh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEGHHOCTH, B TOM YHCJIE B IEATEILHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.

ICTETHYECKOr0 BOCTIMTAHMA:

® OCTETHYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas OSCTETUKY HAY4YHOTO TBOPUYECTBA,

npuCyIIero Gpusnvyeckon HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHANbHONU IESTENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 pearu30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE MJIaHBbI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (U3UKU Ha
IPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUYECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
9KOJIOTHYECKUX MPobIiem;

e [UIAHUPOBAHHE U OCYIIECTBJICHUE JIEHCTBHUI B OKpYXKarolllel cpesie Ha OCHOBE 3HAHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH 3KOJIOTHYECKON HAMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIPEENATh LEIH AEATEIBHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHKCHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIa/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (HU3HUECKOi
HaYKU;

BJIa/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U MPOSKTHOU AESITENFHOCTH B 001aCTH
¢bu3KMKHM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITENIFHOMY TIOMCKY METOJIOB
pemieHnus 3aaad  (PU3MYECKOTO COJIEPKAHUs, NPUMCHCHHIO PAa3JIMIHBIX METOOB
[MO3HAHUS,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO TOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpOBaTh 3aJady, BbIIBUTaTh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI IS I0Ka3aTebCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BATEIbHON NESTENLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKEe B IPAKTHUECKYIO 001aCTh KUZHEICSITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIZIBUT'aTbh HOBBIC UICHU, IPCJIaraTb OpUTrnHAaJIbHBIC TOAXOAbI U PCILICHU,
CTaBUThb HpO6JI€MBI " 3a1a4u, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU MTOTYYCHHSI THPOPMAITUHU (PU3HUECKOTO COJICPIKAHUS U3 UCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh IMOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
HMHTEPIIPETALMIO HH(POPMALIMK Pa3IMYHbIX BUIAOB U (hOPM IIPEICTABICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCpKAHUS B Pa3IMUHBIX (opmarax ¢ y4éTom
Ha3HAUYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISAITH OOIICHHE HA ypOKaX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHONU PabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C y4E€TOM OOILIUX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUS MO €€ JTOCTHIKEHHUIO: COCTaBIIATh IUIAH JEHCTBUM, pactpeiessiTh POJU C
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO yYaCTHHUKAa KOMAaHIbl B OOIIUi
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UIECH C MO3ULIUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TMO3UTHUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITH HMHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIbHYIO JIEATEIBHOCTh B 00JIAaCTH (PU3MKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHUs PaCYETHBIX M KAYECTBEHHBIX 3a]a4y, ILIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JIaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
peleHune;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO 3PYAMLUU B o0jactu (U3MKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHIKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIA

YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/IH y O6y‘IaIOIJ_[I/IXCH COBCPUHICHCTBYCTCA SMOILMOHAILHEIN
HHTCIICKT, npez[nonaralomnﬁ C(i)OpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIHOCOOHOCTh IMOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHUE, BUACTh HAIIPABIICHHUS PAa3BUTHUSI COOCTBEHHOM AMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUsA,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTbH 32 CBOE IMOBE/ICHUE, CTIOCOOHOCTb aIalTHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHHSIM H MIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIOYAIOUICH CTPEMIICHUE K JOCTHXKCHMIO LIEJIH U YCHEXY,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMIIaTuH, BKJIIO‘-I&IOHIeﬁ CHOCOOHOCTh MOHUMATH OMOIOHOHAJIBHOC COCTOAHUC APYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JPYTUMH JHObMU, 3a00THUTHCSI, IPOSBIIATH UHTEPEC U pa3peiiaTh KOH(IUKTHI.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

NOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax NesTeNIbHOCTH YeJOBeKa, POjb U MECTO (PU3UKHU B
COBPEMEHHOM HayYyHO! KapTHUHE MUPA, 3HAUEHUE ONIUCATEIbHOU, CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (PYHKIUMI (u3nueckod TeOpuH — MEXaHHKH,
MOJIEKYJISIPHOM (DU3UKHU U TEPMOJUHAMUKH, POJb (PU3HUECKOI Teopru B GOPMUPOBAHUN
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiesiel GU3NYECKUX Tel U IPOLECCOB (SIBICHUMN):
UHEepLUalbHasl CUCTEMa OTcu€Ta, abCONIIOTHO TBEPJOE TEJO, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOIHOE MaJieHne, abCOIIOTHO yIpyras aedopmarus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIEH ra3a, >KUKOCTH



U TBEPAOro (KPUCTAJUIMYECKOTO0) Tela, UIealNbHBIN ra3, TOYSUHBIH 3apsii, OJHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

pa3iauyath yciaoBHsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (HU3UUYECKHX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHE TIPOLECChl M SBJICHHSA, HCIIOJIb3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIHHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYJbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O JABI)KEHHUS, NMpeoOpa3oBaHUs
["anunes a1 CKOPOCTU M IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHILIUIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXpPaHEHMsI UMIyJIbca U
MEXaHUYECKOM 3HEPIuu, CBs3b pabOThl CUJIBI C U3BMEHEHHEM MEXaHMYECKO 3Hepruu,
yCIIOBUSL paBHOBECHS TBEPAOrO Teja), MPU STOM MCIOIb30BaTh MaTeMaTHYeCKOe
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCIIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anmuies, BTOpOro H TpPeThero 3akoHOB HproTOHA, 3aKOHOB
COXPAHEHHUs UMITYJIbCa U MEXaHUYECKOM SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE IPOLECCHl U SIBJICHUS, UCIOIb3Ysl OCHOBHbBIE
nonokeHus MKT u 3akoHbI MOTEKyIsipHON (PU3UKK U TEPMOJUHAMUKY (CBS3b IaBICHUS
UJEANbHOIO ra3a CO CpPEIHE KUHETUYECKOM HSHEprued TEeIJIOBOrO JBMXXKEHHUS U
KOHIIEHTpaLEHN ero MOJIEKYJ, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEAHEN KHHETHUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JAaBJICHUS HJI€aJIbHOIO Ta3a C
KOHILIEHTpaluenl MOJIEKYJ M €ro TeMIiepaTypoii, ypaBHeHue MenaeneeBa—Knanelipona,
NEePBBIN 3aKOH TEPMOJUHAMHUKY, 3aKOH COXPAHEHUS YHEPTHH B TEIUIOBBIX MPOIIECCaXx),
IIPU 3TOM HCIIOJIb30BATh MAaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBAThb YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

AQHIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIOIb3ys OCHOBHbIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOI0 3apsijia,
3akoH KyloHa, NOTEHIMAIBHOCTB AEKTPOCTATUYECKOTO NOJISA, IPUHIIMII CYIIEPIIO3UIIUN
AIIEKTPUYECKUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOUIEHMs: 3aKOHbI OMa /Ui ydacTKa LeNHu U JUIs
3aMKHYTOH aseKkTpuyeckoi 1ienu, 3akoH /xoynsa—Jlenna, npasuia Kupxroda, 3akoHbl
Ddapanes 1715 2JIEKTPOIU3A);

ONMMCHIBATh (PU3MUECKUE MPOLIECCHl U SIBICHMSI, HCIIONb3Yys BEJIMYUHBL: MEepeMEIlEHNE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CHUJIA, MOMEHT CHJIbI, JaBJICHHUE,
NOTEHLIMAJIbHAsl SHEPrusi, KUHETHYecKas HHEeprus, MexXaHudeckas sHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa YIIPYTrOCTH, CUjla TPEHUS,
MOITHOCTb, SHEPIUs B3aUMOIEHCTBUS Tena ¢ 3eMIIEN BOIU3U €€ MOBEPXHOCTH, YHEPTUs
ynpyroi aedopManuu MpyXHHbI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TemIleparypa
Telna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTUsl UI€AIbHOTO OJTHOATOMHOTO T'a3a,
paboTa wuIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeambHOTO
TEIJIOBOTO JIBUTaTelNsl; JEKTPUUYECKOE I0JIe, HANPSXKEHHOCTh AJIEKTPUYECKOTO MO,
HANpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTO I1apa B BaKyyMe W B
JUDJIEKTPUKE, MOTEHLHAN JJIEKTPOCTaTUYECKOrO TOJs, Pa3HOCTh IOTEHIIMAJIOB,
JEKTPOABIIKYINAs CHJIA, CUJa TOKa, HamlpshKeHHE, MOLIHOCTh TOKa, DJIEKTpHuYecKas
€MKOCTb IJIOCKOTO KOHJEHCAaTOpa, COPOTUBJICHUE yYacTKa IEMH ¢ T0CIIe10BaTEIbHBIM
U TapauIeIbHBIM COEAMHEHHEM DPE3UCTOPOB, DHEPrus JJIEKTPUUYECKOTO IO
KOHJEHCATOPa;



00BSICHATH OCOOCHHOCTH POTEKaHUS (PU3UUECKUX SBJICHUN: MEXaHUYECKOE IBUKEHUE,
TEIIOBOE ABM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHUE,
muddy3us, HcIapeHue, KUIMEHUE W KOHJCHCALWs, IJIaBIICHHE W KPUCTAJUIM3AINA,
HAIpaBJIEHHOCTb  TEIUIONEpEAauu, AJIEKTpU3alus Tell, 3KBUIOTEHLUUAIbHOCTh
MTOBEPXHOCTH 3aPSKEHHOIO TPOBOJIHUKA;

MIPOBOJIMTH WCCIICIOBAHUE 3aBHCHMOCTH OHOW (DPU3MYECKOW BETUYHMHBI OT JIPYroW C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaduKoB C Y4€TOM aOCONIOTHBIX MOTPEUIHOCTEH W3MEPEHHH, JeNaTh BBIBOABI IO
pe3yJbTaTaM MCCIIEI0BaHuUS;

POBOJIUTH KOCBEHHBIE H3MEpEHUs (PU3MYECKMX BEIMYMH, NPH 3TOM BBHIOMPATH
ONTUMAIIHBIA METOJ] M3MEpPEHHs, OIICHWBAaTh aOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJAMTS OIIBITHI 110 TPOBEPKE MPEJI0KEHHON MMIIOTE3bI: IJITAHUPOBATh SIKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyU€HHBIE PE3yIbTaThl U
JIeJ1aTh BBIBOJI O CTaTyCe MPEI0KEHHON THIIOTE3bI;

coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOr0 3KCIIEpUMEHTA, MpaKkTUKymMa U y4eOHO-MCCIIEI0BAaTEIbCKOW M IPOEKTHOM
JESATEIbBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIbHBIX YCTPOWCTB U J1TAOOPATOPHOIO
000pyI0BaHus;

peath pacy€THbIE 3a/Ja4H C IBHO 3aJJaHHOW U HESIBHO 3aJJaHHON (PU3MUECKON MOJIETIBIO:
HA OCHOBAaHMM aHalW3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (PUIUYECKONW MOJEINH,
OTBeuarolIeil TpeOOBaHUAM 3a/1a4H, IPUMEHAITH (GOPMYJIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJaThl (PU3MYECKUX TEOPHHA MpPH HUCIOIB30BAHUM MAaTEMAaTHUYECKHX METO/I0B
pelieHus 3ajad, MOPOBOAUTH pacuy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCS JaHHbIX,
QHAIN3UPOBATh PE3YJIbTAaThl M KOPPEKTHPOBAaTb METOJBl PELIEHUS C Y4ETOM
MIOJIyYEHHBIX PE3Yy/IbTATOB;

pelaTh KaueCTBEHHbIE 337a4l, TpeOyromue MpUMEHeHHs 3HaHUH U3 Pa3HBIX pa3/ieioB
Kypca (QM3MKH, a TaKKe MHTErpalMd 3HAHUM U3 APYrHMX NpPeAMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO LEMOYKY PACCYKICHUM C OMOpPOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKHUE SIBICHMUS,

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PabOThI
U3MEPUTENIbHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJIOTHUYECKUX MTPOLIECCOB,;
MPUBOJIUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEr0 MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHaJM3UpOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
JeSITeIbHOCTH YeNlOBEeKa, CBS3aHHOW C (PU3MUYECKUMH IpOLIECCAMU, C TO3UIHHA
9KOJIOTHUYECKOM 0e30MacHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
PUPOIONONB30BAaHUH, a TAaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTHXKEHUN HAyKU U
TEXHOJIOTUH JUIs JabHEHIIIEro pa3BUTHI YeIOBEUECKOro 00IIeCTBa;

MPUMEHSTH pa3IM4HbIe CIOCOObI paboThl ¢ MHpOopMaIueil (HHU3MUECKOro colepKaHus ¢
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX  TEXHOJOTHH, TpH  3TOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH IS IIOMCKA, IepepadoTKU
U TIpeAbsBIICHUS Y4eOHOM W Hay4HO-TIOMYJISIpHON MH(pOpPMaLUU, CTPYKTYPUPOBAHUS U



UHTEpIpeTanuyd WHHOPMAIIMH, MTOTYYCHHOW U3 Pa3IMYHBIX MCTOYHHKOB, KPUTHUECKU
AHATM3UPOBATh MONydyaeMyl0 MHPOPMAIUIO U OICHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINH;
MPOSIBIISATE  OPTAHU3AIMOHHBIE ¥ TO3HABATEIIBHBIE YMEHHS CaMOCTOSTEIHLHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUH B TIPOIECCE BBHIMOJHEHUS IMPOCKTHBIX W Y4eOHO-
UCCIIEIOBATEIICKUX Pa0OT;

paboTaTh B TpyIIe C WCIOJIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, IUIAHHPOBATH
paboTy TpYIIBL, palMOHAIBLHO PACHPEACIATh JEATSIFHOCTh B HECTAHJIAPTHBIX
CUTYaIUsX, aJICKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYACTHUKOB TPYIIIBI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

NOPOSIBIISATE  MOTHUBALMIO K Oynymed 1podecCHOHATbHOW — JIEATEIBHOCTH IO
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonny oOyuenus B 11 knacce npenIMeTHbIE pe3ylbTaThl Ha YIUIYOJIEHHOM YpPOBHE JIOJKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOM, TEXHOJOTMYECKOHW, COLHUAIbHOW U
ATHYECKON cdepax IesTeIBbHOCTH YeNOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOM
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMMH B IIPAKTUYECKOMN ACATEIBHOCTH YEIOBEKA U
JAIBHEHWINIEM  HAy4yHO-TEXHUYECKOM  Pa3BUTHH, 3HaYCHUE  ONMCATEIbHOU,
CUCTEeMATHU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOPUM — JIJIEKTPOJMHAMHKH, CIELUAIBHOM TEOPHUM OTHOCUTEIBHOCTH, KBaHTOBOU
¢u3uKky, ponb GU3NIECKO Teopuu B (POPMHUPOBAHUH TPEACTABICHUN O (PU3NIECKOI
KapTHHE MHUpPA, MECTO (PU3MYECKONH KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUN O IPUPOJE;

pas3yinyaTh yCIOBUS IPUMEHUMOCTH MOjieel (U3NYEeCKUX Tel U MPOLECCOB (SABICHUMN):
OJHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IM0Js, TapMOHUYECKHUE
KojeOaHusl, MaTeMaTUYeCKUHd MAasTHUK, WACaJIbHBIA MNPYXUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIN KOJIEOATEeNbHbIM KOHTYp, TOHKAas JMH3a, MOJeNIeH
aToma, aTOMHOTO s1Ipa U KBAaHTOBOM MOJEIIN CBETA;

pasnuuath ycloBus (TpaHUIBl, 00JIaCTH) TPUMEHUMOCTH (U3HYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
WCITOJIb30BAaHUsl YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIOJIO)KEHMSI M 3aKOHBI JJIGKTPOJWHAMUKM U CIEHHAIBHONM TEOPHUH
OTHOCHUTENIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHnia, 3aKOH D3JEKTPOMarHUTHOM MHAYKIMM, npaswio Jlenma, cBszp JOC
CaMOMHYKIUU B 3JIEMEHTE IEKTPUYECKON LIEMTH CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHHA);

aHAJTM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHl U SABJICHUS, UCHIOIb3Ys IMOJ0KEHUS
KBaHTOBOH (u3uku (ypaBHeHue OuHIITENHHA 11 QoTod3ddexTa, mepBold U BTOPOM
nmocTynaTel bopa, mpuHIMI COOTHOIICHH HeomnpeaenéHHocTei [ 'eiizendepra, 3aKOHbI
COXpaHEHHUs 3aps0BOI0 U MacCOBOI'O YUCEI U DHEPIMM B AJEPHBIX PEAKLUAX, 3aKOH
PaMOaKTUBHOTO pacraja);

OIUCHIBATh (PU3MUYECKHUE MPOLECCH! U SBJICHHS, UCIIOIb3Ys BEIMUUHBL: HANPSHKEHHOCTH
AIIEKTPUYECKOTO I10JIs, TOTEHIUAN HIEKTPOCTATUYECKOTO T0JIs1, Pa3HOCTh ITIOTEHIUAIOB,
3JIEKTPOABMKYIIAs CHWJIA, WHAYKIUS MAarHUTHOIO IIOJII, MAarHUTHBIA TIOTOK, CHia



AmMriepa, HWHAYKTUBHOCTb, OJJIGKTPOJBIDKYIIAs CHJIAa CaMOMHAYKIMH, SHEprus
MarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, PEJIATUBUCTCKUNA UMITYINbC, TIOJIHAS SHEPTUs,
SHEPTHUs TOKOSI CBOOOAHOM YacTHUIIBI, SHEPTHS U UMITYJILC (JOTOHA, MACCOBOE YHCIIO U
3apsij sipa, SHEPTUsl CBS3U Apa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBJICHUH: 3JICKTPOMArHUTHAS
UHAYKINS, CAMOUHIYKIIUS, pe30HaHC, uHTepdepeHIus BOIH, TudpaKkius, Tucnepcus,
NOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdext (porosaddekr), anbda- u
Oera-pacmansl saep, raMMa-u3iIydeHue sjep, Gu3ndecKue MPUHIMIBI CIIEKTPAIbLHOTO
aHaiu3a 1 paboThl J1a3epa;

OTIpeNeNATh HalpaBieHUEe WHAYKIUU MAarHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunel JlopeHia;

CTpPOUTh U300pakeHHEe, CO3/1aBaeMOe IUIOCKUM 3€pKajioM, TOHKOW JIMH30M, |
pPaccUUTHIBATH €r0 XapaKTEPUCTHUKHU;

NPUMEHATh OCHOBOINOJIAralOIIMe aCTPOHOMUYECKHE TMOHATHS, TEOPUHM W 3aKOHBI IS
aHayM3a U 00bsICHEHHS (PU3UUECKHUX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3THBIX
cUCcTeMax, B MEXTaJaKTHUECKOU Cpese; ABMKEHHUSI HEOSCHBIX TEJl, SBOJIOIUH 3BE3 U
Bcenennoii;

IIPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIHOJIH30BAHHUEM
IPSAMBIX U3MEPEHUH, TPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKUX BEJIMYMH B BHUAE TIpadUKOB C Y4YETOM
a0CONIOTHBIX TOTPEIIHOCTe HM3MEPEeHUU, [eNaTh BBIBOABI IO  pe3ylbTaTaM
UCCIIC/IOBAHMS,

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYUH, MPHU ITOM BBIOHpATH
ONTUMAIIHBIA METOJ HM3MEpPEHHs, OIICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX N3MEPEHUH;

MIPOBOJIUTH OITBITHI TIO MTPOBEPKE MPEATIOKEHHON THITOTE3bI: IIIAHUPOBAThH SKCIIEPUMEHT,
COOMpaTh IKCIIEPUMEHTAIHLHYIO YCTAHOBKY, aHAJTM3UPOBATH MTOJTy4YEHHBIE PE3YIbTAThI U
JieNiaTh BBIBOJI O CTaTyce NPEeASIOKEHHON TUIIOTE3bI;

OIHCBIBATH METO/IbI MTOJTyYSHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHU,

coOmoIaTh MpaBmiia 0€30MacHOTO TpyAa NMPH MPOBEIACHUN HCCIEIOBAaHHNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U TNPOEKTHOU
JeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPHUTENbHBIX YCTPOHCTB M J1aOOPAaTOPHOIO
000pyI0BaHNS;

pelaTh pacu€THBIE 3aJ]auu € IBHO 33JaHHOM M HESBHO 33JJaHHOM (PU3NYECKOM MOEIbIO:
Ha OCHOBAaHWHW aHAlM3a YCIOBHA BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUSAM 3aJau, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIATHI
(Gu3nUecKuX TEOpuil MpHU HCIOJIb30BAHUM MAaTEMAaTHYECKUX METO/OB PELIeHUs 3ajad,
MPOBOAMTD PACYETH HA OCHOBAHUH UMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH PE3YNIbTATHI U
KOPPEKTHPOBATH METO/IbI PEIICHHSI ¢ YIETOM MOJTyUYEHHBIX PE3YIIbTAaTOB;

pelaTh KaueCTBEHHbIE 331a4M, TpeOyrolue NpUMEHEeHNs 3HAaHUI U3 pa3HBIX Pa3JieioB
Kypca (QH3WKH, a TaKKe WHTErpallid 3HAHUA W3 APYrHX TPEJAMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIa: BBICTPaMBATh JIOTMUYECKYIO LIETIOYKY PpacCyXJIEHHH c omopod Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

UCTIOJIB30BaTh TEOPETUYECKHUE 3HAHUS JUIsI OOBSICHEHHUS OCHOBHBIX IMPHHIIUIIOB paOOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLIECCOB;



MPUBOUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpAa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHiA;

AQHAIM3UPOBATh U  OLIEHUBATh IOCJIEJICTBUS OBITOBOM M  IPOU3BOACTBEHHOMN
JESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3MYECKMMH TMPOIECCaMH, C TIO3HIIHA
HKOJIOTHYECKOM 0e30MMacHOCTH, MIPEICTaBICHUIA 0 paroHaIbHOM
MPUPOIONOIL30BaHUH, a TaKXKe pPa3yMHOM HCIOJB30BAHUU JOCTHXKEHUN HAyKU H
TEXHOJIOTHH JIJIs TalbHEHIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3INYHbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIE TEXHOIOTHH JUISI TOUCKA, TepepadoTKH
U MIPEAbSBIICHUS YIeOHOW W HAYYHO-TIOMYJISIPHOW WH(GOPMAIIUHU, CTPYKTYPHUPOBAHUS U
UHTEpIpETalui UHPOPMAINH, TOTYYCHHOW U3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
AHAJIM3UPOBATh MOJy4yaeMyl0 MHGOpPMAIUIO U OICHUBATh €€ JIOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHWUM, TAK M HA OCHOBE aHAJIN3a UCTOYHUKA WH(OPMAITUH;
IPOSBISATE OPraHM3ALMOHHBIE M IO3HABaTENbHbIE YMEHHUS CaMOCTOSITEIILHOTO
NPUOOPETEHUST HOBBIX 3HAHWW B TIPOIECCE BBHITIOJHEHHUS IPOCKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B TPYIIE C HCIOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpYMIbI, pPAMOHAIBHO pPACHpeNesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTYallUsX, aJIcKBaTHO OLICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMarpuBaeMoi poOJIEMBI;

NOPOSBIATE MOTHUBAaLMIO K Oyaymed mnpodecCHOHANbHOM — MEATENbHOCTH IO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIECKOTO TTPODHUIIS.
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2.2 DNEeKTPOMAarHUTHBIC KOJICOaHUS 15 https://m.edso00.ru/39859%f1
23 MexaHn4yecKkHe U 3J1€KTPOMATHUTHBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
24 OnTuia 25 1 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 60
Pa3zpes 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubmuorexa [JOK
3.1 Ocroser CTO > 1 https://m.edso0.ru/39859¢f1
Hroro no paszneny 5
Paznen 4. KBAHTOBASI ®PU3UKA
. bubnuotexa [JOK
4.1 KopryckynipHo-BOTHOBOH fyanusm 15 https://m.edso0.ru/39859ef1
bubmuoreka [JOK
4.2 Du3uka aToma S https://m.edso0.ru/39859¢f1
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dusuka aTOMHOTO AApa U 3JIEMCHTAaPHBIX

4.3
YacTHIL

Hroro no pazneny

5
25

bu6mmoreka [IOK
https://m.eds00.ru/39859¢ef1

Pazgea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPUIUKU 12 ﬁggﬁ/ﬁéeﬁggﬁ/sg%ge f1
Hroro mo pazaeny 12
Paznen 6. PU3SHUECKHA IPAKTUKYM
6.1 ®uznyeckuil NpakTUKyM 16 16 ﬁggi?ﬁ;.ee%asggﬁlsg%ge f1
Utoro no pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHHUE
Cucremaru3zamus u 00o0meHne
71 IPEIMETHOTO COJIEPKaHUS U OIbITa 15 bubnuoreka [IOK
IEATeIbHOCTH, IPHOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
n3yueHuu kypca ¢usuku 10 — 11 kmaccoB
Wtoro no pazneny 15
PesepBHoe Bpems 10 BH6H_HOTCK3 LIOK
https://m.edso0.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne Koawecreo acon DJ1eKTpOHHBIE IN(POBbIE
/o Tema ypoka Beero  KouTpoabubie Tlpakrnyeckue o pasoBaTeIbHbIe pecypehl
padoThI padoThI
1 ®dusnka — pyHAaMeHTalbHas HayKa O MPHPOJIe 1 bubmmorexa [OK
yHA K PHPOA https://m.edsoo.ru/1beef346
Hayunslii MeTO NO3HAHUS U METO/bI bu6mmoreka [JOK
2 . 1 :
uccle0BaHusI PU3HUSCKUX SBICHUMN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TCOPHS B IIPOIIECCE MO3HAHUS
3 npu OpBI Ha6mo egne u aicﬁe UMCHT B 1 bubimorexa LIOK
PHPOIPL. A p https://m.edsoo.ru/34c49931
¢buznke
bubmuoreka [JOK
4 CnocoObl n3mMepeHust GU3NIECKUX BETUINH 1
p b https://m.edsoo.ru/ca2def03
AOGCOIOTHAS M OTHOCUTENNbHASI TOTPEITHOCTH bubmuoreka [JOK
5 . 1 :
U3MEepeHHUN (PU3MYECKUX BEIMYNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B pusuke. Pois u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1 bub6nuorexa [IOK
HAYYHOU KapTHHBI MUPA, B IPAKTHYECKOM https://m.edsoo.ru/eabbdedl
NEeATETLHOCTH JIFOICH
Mexannueckoe aBrmxeHue. Cucrema oTcuera.
A bu6mmoreka [IOK
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBHIKCHUS. 1 .
https://m.edsoo.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
Pannyc-BekTop MaTepualbHON TOUKH, €TO
8 MIPOEKIIMK HA OCU KOOpAWHAT. TpaeKkTopusl. 1 bubmuoreka [JOK
[Mepemerienne. CkopocTb. VX mpoekimu Ha 0cu https://m.edso0.ru/30a108a5
KOOpJIUHAT
PaBHOMEpHOE TPAMOJIMHEHHOE JBUKEHHE.
9 r a(bnquKoe OEI/ICEIHI/IG aBHonf[Ie HOTO 1 bubmorexa [IOK
P o P P https://m.edso00.ru/89ba7190
MPSIMOJIMHEHHOTO JBUKCHUS
10 CnoxxeHue nepeMereHuii U CKOpoCTei. 1 bubnmoreka [JOK

Pemrenue 3anau

https://m.edso0.ru/761d18aa
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HepaBnomepHoe aukenue. MrooBeHHas

11  ckopoctb. Yckopenue. [Ipssmonuaeiinoe bubmorexa LIOK
POCTH. v cKopete. 1p https://m.eds00.ru/a99549a7
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
12 I'paduaeckoe onrcanue NpIMOITUHEHHOTO bubmuorexka [JOK
JBMDKCHUS C TOCTOSTHHBIM YCKOPEHHUEM https://m.edso0.ru/b7560bbf
13 | SBommes e, ¥exaperms caoGomor B 10K
ACHIAL DATHET, CKOPOCTH, https://m.eds00.ru/f738109c
YCKOPEHUS OT BPEMEHH M UX TpapuKu
14 JIBu>keHue Tena, OpOILIEHHOTO MO YTJIOM K bubmmorexa [IOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. [IBuxeHue mo
15  OKPYXKHOCTH. VYrnoBas u JIMHENHASA CKOPOCTb. bubnmoreka [JOK
Ilepuon u yacrora. LIeHTpOCTpEMHUTETBHOE U https://m.edsoo.ru/33196fbe
IIOJIHOE YCKOPEHUE
" " bubmuoreka [JOK
16  KonrponpsHas pabora mo Teme "Kunemarnka https://m.edsoo0.ru/1242f32e
[IepBbIit SaKOH"HI)IOTOHa. HNuepunanbHbie BuGmmotexa LIOK
17  cuctemsl orcuéta. [IpHHIMI OTHOCUTENBHOCTH .
. https://m.edsoo.ru/5a9e4a64
lNanunes. HennepumanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOnelicTByIOIAs cuiia. Bropoit 3akoH bubnuoteka [JOK
Herorona. Macca https://m.edso0.ru/141d3837
. . bubmuoreka [JOK
19  Bsaumogeiicteue tei. Tperuii 3akon HeroToHa https://m.edso0.ru/57dba505
20 [IpuHnmn cyneprio3unuu cuil. Pemenue 3amxaqy bubnnoreka [JOK
Ha MpUMeHeHue 3akoHoB HploToHa https://m.edsoo.ru/bdf997fb
21 gﬁﬁ:ﬁ:ﬁfﬁiﬁﬁ; PII/IH(;HHOﬁ Y UHEPTHOU bubmmorexa [TOK
P t P https://m.edsoo.ru/9aba2b0a
Macchl
29 Cwuia TSHKeCTH U yCKOpEeHHE CBOOOTHOTO bubmuorexa [JOK

naacHus

https://m.edso0.ru/22757f26
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HBI/I)KGHI/IC HeOECHBIX TeI U UX HCKYCCTBCHHBIX

23 | cmytHHKOB. IlepBas KocMu4eckasi CKOPOCTh bubmorexa HOK
' ’ https://m.edsoo.ru/11abfa0a
3akonbl Kemepa
24 | Cuna ynpyroctu. 3akoH ['yka. Bec tena Eitlgsj?:l;/(r);.ee%z(])_g?rllf/anZC 484
Cuia tpenust. [Ipupoaa v BUABI CUJT TPEHUS. bubnmoreka [JOK
25 | JIBWKCHHE B KUIKOCTH M T'a3e C y4ETOM CHIIBI https://m.edso0.ru/1fa86499
COIPOTHUBIICHUSI CPEIbI https://m.edso0.ru/2ch29676
26 Hasnenue. 'uapocraruueckoe nasienue. Cuia bubmmoreka [JOK
Apxumena https://m.edsoo.ru/a28aa7ad
AbcomotHO TBepaoe Teino. [TocTynarenbHoe u bubmotexa [IOK
27 ) bubnmoreka [JOK
BpalareabHOe ABMKEHHUE TBEPIOTO Tela https://m.eds0o.ru/2b95d57¢
28 MOMEHT CUJIBI OTHOCHUTEIIBHO OCH BPAILECHUS. bubmmorexa [IOK
[Tneyo cuibl https://m.edso0.ru/653d3459
| S o s < e B 10K
J ' https://m.edsoo0.ru/9aa79a7d
paBHOBECHsI TBepAOTo Tena. Bumisl paBHOBECHS
bu6mmoreka [JOK
30 | Pemenue sana https://m.edsoo.ru/dclcaacO
31 KonTponbhas padota no teme "J{[uHamuka. bubnuorexa [JOK
Cratuka TBeporo tena" https://m.edso0.ru/9f5a574c
Nmmynbc MaTepuaabHONM TOUYKH, CUCTEMBI
3y | MATEPHAILHBIX TOUEK. enTp Macc cuctemMsl bubnnoreka [JOK
MaTepHalbHBIX TOueK. Teopema o IBUKEHUN https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
o |y e e e T, BiGaonsa LOK
' https://m.edsoo.ru/13f0a221
JIBUKCHHE
MOMEHT UMITyJIbCa MaTepUATBHON TOYKH. Bu6morexa [IOK
34 | IlpencraBiieHHe O COXpaHEHUH MOMEHTA

HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

https://m.edsoo.ru/d6532eb9
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bu6mmoreka [JOK

35 | Pemmerne saza https://m eds00.ru/f7706463
PaGora cuibl Ha MajOM U Ha KOHEYHOM
36 n:ggMililele{HH.anZg)?/mecm?e I'(I)peeI[CT(;BJ'IeHI/Ie brbmorexa [IOK
https://m.eds00.ru/913974c7
paboThI cHTbl. MOIITHOCTE CHITBI
Kunernueckas sneprus. Teopema 00 n3MeHEHUN bubmmorexa [IOK
37 . . .
KHHETHYECKOW PHEPTUU MaTEPUAIBHON TOUKU https://m.edsoo.ru/9a5e2e74
3 Horenmuammon sneprin Bropsn xocsacerss BuGmorexa LIOK
' https://m.edsoo.ru/554bafcc
CKOPOCTh
Tpetbst kocmuueckas ckopocTb. CBsi3b pabOThI
39  HCMOTCHUMAIBHBIX CHII C H3MCHEHHEM bubmuoreka [JOK
MEXaHUYECKOM SHEPTHH CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHHS MEXaHUYECKON SHEPTHU
40 Yipyrue u Heynpyrue CTOJIKHOBEHHUS. bubnuoreka [IOK
YpaBuenue bepHyiuu st HaeaaIbHON KUAKOCTH https://m.edsoo.ru/f30f43b6
a1 KonTponbHas padota no teme "3akoHbI bubnuorexa [JOK
COXpaHEHHs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npencraBieHui o NpUpoIe TEIIOTHI. Er6miorexa [TIOK
42 Ocuosusie nonoxenus MKT. duddysus. https://m.e dS(I)_E).ru Ib0ad445f
bpoyHOBCKOE IBUKEHUE
PR ——— ubmiorera LIOK
' https://m.edsoo.ru/c44d02e2
YacTHI] BEeleCTBa
44 Macca 1 pa3mepbl MOJIEKYJT (aTOMOB). bubnuorexa [IOK
KomuuectBo BerectBa. [loctosinaas ABorajapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Temiosoe paBHosecue. Ilkana bubnuorexa [IOK
Lenscus https://m.eds00.ru/0070d493
bubnnorexa [JOK
46 | Pemerne sanas https://m.edscL)E).ru/1531aba5
47 Wneanbupiii ra3. I'a3oBbIe 3aKOHEI Enbmiorexa LIOK

https://m.edsoo.ru/1deb2367
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VYpasuenue Menpaeneera-Knanelipona. Pemenue

bu6mmoreka [JOK

48 3a1a4 https://m.edso0.ru/8d12¢328
bubmuorexa [JOK
49 | AGcomotHas Temmeparypa. 3akoH JlanbToHa https://m.eds00.ru/14e02d1f
50 M3onporiecchl B ueaaibHOM ra3e ¢ HOCTOSIHHBIM bu6mmoreka [JOK
KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
51 I'paduueckoe npecTaBIeHUE N30MPOLIECCOB! bubmuorexa [IOK
U30TepMa, H30X0pa, n300apa https://m.edso0.ru/1344327b
bubmuorexa [JOK
52 Ocuosoe ypasnenne MKT https://m.edso0.ru/c8094721
53  Pemenue 3amau bubmorexa [IOK
https://m.eds00.ru/10265a05
CBs13b a0COMIOTHON TEMIIEpaTyphl
54 TepMOHHHaMHﬁeCKOﬁ CHCTEMBI €O cpeaet https://m.edsoo.ru/c38af875
KMHETUYECKOU SHEpruei mocTynaTeabHOro
TEIJIOBOTO ABM)KEHHUS €€ 4aCTHIL
55 O06o011eHre 1 cucTeMaTH3alys 3HaHui 1o TeMe bub6nuorexa [IOK
"OcnoBsl MKT" https://m.edso0.ru/09d12fd8
" " bu6mmoreka [IOK
56 | KonrtponbHas pabdora no reme "OcHoBel MKT https://m.eds00.ru/13adad59
TepMonnHaMuueckas cucrema. 3alaHue
BHEIIHUX ycnoBuld uist T/ cucrtembl. Brentaue
57 ¥ BHYTPCHHHE TapaMETpbL. ITapamerpsr T/ bubnuorexa [IOK
CHCTEMBbI KaK Cpe/IHUE 3HAYCHUSI BEINYHH, https://m.edso0.ru/5f8d38a3
OIMCHIBAIOLINX €€ HA MUKPOCKOITMYECKOM
YpOBHE
58 Castonponsmonsaan peraeatuin TIL cnerevs Bubmiorexa IOK
https://m.edso0.ru/8ec512f0
TEIJIOBOMY PaBHOBECHIO
59 Mozens ueanbHOro ra3a B TEpMOJINHAMUKE. bub6nuorexa [IOK

VYcnoBus TPUMEHUMOCTH 3TOM MOAEIH

https://m.edso0.ru/29355001
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VYpaBuenue MenpeneeBa-Knanelipona u

bu6mmoreka [JOK

60 BBIPQKCHUE JUIsl BHYTPEHHEH SHEPTUU https://m.edsoo.ru/bal178d0
Bripakenue 17151 BHyTpEHHEH SHEPTUn Butmorexa [IOK
61 | OIHOATOMHOTIO UAECAIILHOIO rasa. )
https://m.edsoo.ru/ac5cacl5
KBa3ucraTiueckue U HeCTaTHUECKUE POLIECCHI
G2 Buvamencrine pabarst o rpumey nporeeca BuGmrorexa LIOK
P PapHKy npott https://m.eds00.ru/741d5738
pV-auarpamme
o | Tomomeprans e e e s 10K
yb P https://m.eds00.ru/3d734561
COBEpIIECHUs pabOThI
64  KonBekuus, TEIIONPOBOAHOCTD, U3Ty4CHHE budmmorexa [IOK
e, poBon > 3Ty https://m.edso0.ru/157b54cd
85 Viemman i mompen TenTotKocT B BuGmorera LIOK
A P H ' https://m.edsoo.ru/7ba67355
VY nenpHas TETI0Ta CropaHust TOTIITHBA
66 Pacuér xonuyecTBa TEIIIOTHI IPH bubnuorexa [JOK
TeIuIonepeave https://m.edsoo.ru/l1db5ad4e
67 [Tonsarue 06 aguabatHoM mporecce. [lepBbiit bub6nuorexa [IOK
3aKOH TEPMOJAMHAMUKA https://m.edsoo.ru/d8098824
68 KonnuecTBo TemnoTel v paboTa Kak Mepbl bubnuorexa [JOK
n3MeHeHus BHyTpeHHeld sHeprun T/I cucrembl https://m.edsoo.ru/b047alcd
Bropoii 3ak0H TepMOIMHAMUKY IS Bubmorexa [IOK
69  paBHOBECHBIX M HEPABHOBECHBIX IPOIIECCOB.

HeoOpaTUMOCTh NPUPOTHBIX MTPOLIECCOB

https://m.edsoo.ru/c6f4f464

70 [Tpunimner geiictBus TermaoBbix MamuH. KIT/] ﬁgggjl/(gee%ii()rﬁlzeg 45513
71  MakcumansHoe 3Hauenue KITJ. [{ukn Kapao Eggs??/ﬁee%z(%orﬁlfe?,%?w
72  Pemenue 3amau bubmmorexa [TOK

https://m.edsoo.ru/b3efal8b
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DKOJIOTHYECKHE aCIIEKThI HCIIOJIb30BaHUS

73 rtemoBbIX aBUTateneil. TermoBoe 3arps3HeHHe bubmorexa LIOK
N ' https://m.edsoo.ru/9867aaa’
OKpY>Karollen cpeibl
bu6mmoreka [JOK
74 | Pemenue sana https://m.edsoo.ru/c8c70432
75 O06o061IeHre U cucTeMaTu3alus 3HaHU| TI0 TeEMe bubnmoreka [JOK
"TepmoauHamuKa. TeraoBbie MaIuHbL" https://m.edso0.ru/28d62b3f
76 KontponbHas paboTa mo teme bubnnoreka [JOK
"Tepmonnnamuka. TeraoBbie MaIMHbI" https://m.edso0.ru/1b6e26¢c5
77 [TapooOpazoBanue u koHAeHcanys. Vcnapenue u bubmmorexa [IOK
KHIIEHHE. Y IebHAs TEIJIOTa Mapoo0pa3oBaHus https://m.edso0.ru/6f8e6777
HacwImenHbie ¥ HEHACHIIICHHBIC MTAPHI.
KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U
7g | AABICHI HACBICHHOTO 11apa OT TEMIIEPaTypbl, bubmmorexa [IOK
HUX HE3aBUCUMOCTH OT 00BbEMA HACBIILIEHHOTO https://m.edso0.ru/f5¢17d02
napa. 3aBUCHMOCTh TeMITepaTyphbl KUIICHUS OT
JIABJICHUS B KUJKOCTU
79 BrnaxxHocTs Bo3yxa. AGCONIOTHAS U bub6nuorexa [IOK
OTHOCHTEJIbHAS BIIAYKHOCTD https://m.edsoo.ru/30ebbb79
80 | Pemenue 3amau bubmiorexa HOK
https://m.edsoo0.ru/18e95ff3
81 Tsépnoe teno. Kpucrammuueckue u amopdHsie bu6nuorexa [IOK
Tesa. AHU30TPOITUS CBOMCTB KPUCTAIIIOB https://m.edsoo.ru/20a88a03
82 [InaBnenue n kpucTauM3anus. Y aeiabHas bu6mmorekxa [JOK
teriora riaBneHus. Cyomumarus https://m.edso0.ru/6ee91e9f
MaIru TBEpaoro Tena. Pactsokenne u
83 fi{ecg)flfe Egl,[[BI/IF li/li)(ljﬂoyib %ilraa(l:'lpeneen ) bubmmorexa [TOK
) ' ’, ' https://m.edsoo.ru/dalaab10
yapyrux aedopmanuii
TemoBoe pacmmpeHne KUIKoCTe! U TBEPABIX Butmiorexa LIOK
84 | Ten. AHrapMOHHU3M TEIJIOBBIX KOJIEOaHUM

YaCTHUI] BEIECTBA

https://m.edsoo.ru/7ba5edf2
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[IpeobpazoBanue 3Hepruu B (Ha30BBIX

bu6mmoreka [JOK

85 nepexoaax https://m.edsoo0.ru/97a0672f

bubmuorexa [JOK

86 Vpasnenne renosoro banasca https://m.edsoo.ru/ab1521fb

bu6mmoreka [JOK

87 | Pemenne sanan https://m.edsoo.ru/8ab7f40d

o | nepermos e Kuup BuGorera LOK

' https://m.edsoo.ru/b42f1f97
IMOBEPXHOCTHIO KuakocTh. opmyna Jlannaca
o | oot = TS Sl e BuGorera LOK
" ‘ https://m.eds00.ru/0b52575c
TePEXOIbI

90 KontponbHas padoTa o teme "ArperaTHbie bubnnoreka [JOK
cocTosiHus BerecTBa. Da3oBbie mepexopr" https://m.edsoo.ru/7dc2a739
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.

91 Dnektpuueckuii 3apsia. [[Ba Buna bubnunoreka [JOK
AJIEKTPHUECKUX 3apsiioB. [IpoOBOIHUKH, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U MTOJYIPOBOTHUKHI

92 DneMeHTapHBIN 3JEKTPUYECKUM 3apsia. 3aKOH bubnuoreka [JOK
COXPaHCHHS JIEKTPHUECKOTO 3apsiia https://m.edsoo.ru/f49afd24

93 B3anmopeicteue 3apanoB. Touednsle 3apsibl. bubnuorexa [JOK
3akoH Kynona https://m.edso0.ru/445b7746

bubmuorexa [JOK

94  Pemrenwue 3ama4y https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 DnekTpuyeckoe noje. Ero neiictBue Ha bubmuorexa [JOK
JIEKTPUUYECKHUE 3apsiIbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [IpoGHsIii 3apsz. JIuHuM HanpsKEHHOCTH bubnnorexa [JOK

QJICKTPHUYCCKOTIO ITOJIA. OI[HOpOI[HOC
SJICKTPHUYCCKOEC I10JIC

https://m.edsoo.ru/3dac6957
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HOTGHHH&J’IBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

bu6mmoreka [JOK

7 Pa3HOCTh MOTEHITMAIOB U HATIPSKCHHE https://m.edso0.ru/80021447
[ToreniuanpHast SHEPrys 3apsiia B
98 | snekTtpocrarudeckom moie. [ToTennuan EEGSI;/(r)TT]eeEaS(I)_E)OrIS/afS £2389
3JIEKTPOCTATUYECKOTO MOJIS D5 H. )
99 CBs13b HANPSHKEHHOCTH TOJI U PA3HOCTHU bubnmoreka [JOK
MOTEHIMAJIOB IS DJIEKTPOCTATHYECKOTO IMOJIS https://m.edso0.ru/df7a6838
100 IIpuHIHMII CynEepHO3UINHN IIEKTPHUUECKIX TOTEH E:tlggl;ll(r);eel(dicli)orllf/Oc fedabe
bubmuoreka [JOK
101 | Pemenue sana https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsna. [lone paBHOMEpPHO bubmmorexa [IOK
3apsHKEHHOMN ChephI https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO 110 00BEMY Bu6morexa LIOK
103 mapa. IToste paBHOMEPHO 3apsKEHHOMN https://m.edsoo.ru/f7a665ee
0ECKOHEYHOM MIOCKOCTH — )
104 [TpOBOTHUKH B JIEKTPOCTATHUECKOM TIOJIE. bubmuoreka [IOK
YciioBre paBHOBECHS 3aps0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHY U TIOJIYIIPOBOJHUKH B bubnuorexa [JOK
AIIEKTPOCTATUYECKOM TI0JIe https://m.edsoo.ru/060ebab5
106 Konpencarop. DekTpoEMKOCTh KOHIEHCATOPA. bubmuoreka [IOK
DIeKTPOEMKOCTD IIIOCKOT0 KOHIEHCATOpa https://m.edsoo.ru/845b4f73
bubmuorexa [JOK
107 TIlapamienbHOE COETUHEHHE KOHICHCATOPOB https://m.edsoo.ru/d11e8ce7
bu6mmorexa [JOK
108 | IlocmenoBareabHOE COCTMHEHUE KOHICHCATOPOB https://m.eds00.ru/16992920
bubmuorexa [JOK
109 @ DOueprus 3apsHKEHHOTO KOHJEHCATOpa https://m.eds00.ru/73a34f18
bu6mmorexa [JOK
110  Pemenue 3agaq https://m.edsoo.ru/5fb2acb5

https://m.edso0.ru/27434040
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,HBI/I)KGHI/IC BapH)KCHHOﬁ JacTUulbl B OAHOPOJHOM

bu6mmoreka [JOK

11 AJIEKTPHUECKOM T10JIC https://m.edsoo.ru/8341d6ac
112 Pemenwue 3amau
113 O06o00meHne U cucTeMaTHU3alys 3HAHHUH 110 TEMe bu6mmoreka [JOK
"DnekTpudeckoe mose" https://m.edso0.ru/5752603f
114 KonTponbHas pabota mo Teme "IIeKTpUIECKOe bubnmoreka [JOK
nose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBINM TOK. Y CIOBUS Bubnorexa [IOK
115 | cymecTBOBaHUS MOCTOSIHHOIO AJIEKTPUYECKOTO

TOKa

https://m.eds00.ru/233311b5

116 Hcrounuku Toka. Hanpsokenne u 3/1C EES;I:I;I/(;TT].GeIEjaS(I){)(.)rIlJ(/O839a115
117 3akoH OMa Uil yJacTKa LENH. DJIEKTPUIECKOe bu6mmoreka [JOK
COITPOTHBIICHHUE https://m.edsoo.ru/f14f251e
L | oo g oo B 0K
HOMEpEUHOo CeueHus https://m.edsoo.ru/95fcdf51
119 VY enpHOE CONPOTUBIICHUE BelleCTBA. Penenne bubnuoteka [JOK
3a1a4 https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapayieIbHOE, CMEIIAHHOE bu6mmoreka [JOK
COEIMHEHHUE MTPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX LIETIEH. bubnuorexa [JOK
ITpaBuna Kupxroda https://m.edso0.ru/1794cf37
bubmnoreka [JOK
122 | Pemenue sanas https://m.edscL)E).ru/3881b469
123 Pabota snexkrpuueckoro Toka. 3akon Jxoyns — bubnuorexa [IOK
Jlenna https://m.edsoo.ru/a3605c5¢
bubmnoreka [IOK
124 | Pemenue sanau https://m.edscL)E).ru/6761bef
125 MOIIHOCTB 3JIEKTPUYECKOrO TOKA. TermoBas bubmuoreka [JOK

MOIITHOCTb, BEIACIIEMasd Ha PE3UCTOPEC

https://m.edso0.ru/99750a6f
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bu6mmoreka [JOK

126 | Pemenue sanav https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpEeHHEE CONPOTUBIICHUE UCTOYHHUKA bubnmoreka [JOK
TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) bubmuoreka [JOK
ANEKTPUUYECKON LIeTn https://m.edsoo.ru/221f40fb
bubnmoreka [JOK
129 | Pemenue sana https://m.edscl)_f).ru/3580b679
bubmuorexa [JOK
130 ' Mompgiocts nerourmia Toka https://m.edsi.ru/aan51d8
bubmuorexa [JOK
131 Koporkoe samixarne https://m.edscI)lo.ru/546f5632
132 KonpaeHcarop B ey MOCTOSIHHOTO TOKa Enbmiorexa LIOK
https://m.edsoo0.ru/35368f3e
bubmuoreka [JOK
133 | Pemenue sana https://m.edscIJlo.ru/44locefO
134 Pemenue 3agau mo teme "llocTostHHBIN bu6mmoreka [IOK
ANEKTPUIECKHH TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau nmo teme "IlocTostHHBIN bubmuoreka [JOK
AIIEKTPHUYECKHU#T TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau nmo teme "IlocTostHHBIN bubmuoreka [JOK
AIIEKTPUUYECKHUIT TOK" https://m.edsoo.ru/eb5d4687
137 O06o0menne 1 cucTeMaTH3alls 3HaHUH 110 TeMe bu6mmorexa [{OK
"ITocTOSHHBIN AJIEKTPUYECKH TOK" https://m.edsoo.ru/bfd7a050
138 Konrtponsnas padora no Teme "[locTostHHBIH bubnuorexa [IOK
AIIEKTPUUYECKHUIT TOK" https://m.edso0.ru/1885ddf1
139 erecrs, Srerpaccxtl 10k B aeTATI. buGmorexa LIOK
https://m.edsoo.ru/da794295
CBepXIpOBOANMOCTh
DJIEKTPUYECKUH TOK B paCTBOPAaX M paciiaBax Buborexa [IOK
140 snextponuToB. 3akoHBI Dapases 1t

AJIEKTPOIIH3a

https://m.edso0.ru/4bh423491
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bu6mmoreka [JOK

141 Dnextpuyeckuii TOK B raszax. [lnazma
P https://m.eds00.ru/92d92{76
142 DNeKTpUYECKUil TOK B Bakyyme. BakyymHbie bubnmoreka [JOK
prOOpHI https://m.edsoo.ru/2E+160
143  DACKTPUYCCKUI TOK B ITOITYIIPOBOJIHHKAX bubmorexa LIOK
p YHPOBOA https://m.edsoo.ru/ab61c660
bubmuoreka [JOK
144 TlomynpoBOJHUKOBBIC TPHOOPHI
YHPOBOA pHbop https://m.edso0.ru/83622200
®uznueckuil NpakTUKyM 1o reme "M3mepenue
CUJIBI TOKA W HAIPSKEHUS B LIETIH TOCTOSTHHOTO
TOKA IPY TTOMOIIINA aHAJIOTOBBIX U ITU(PPOBBIX
P o " "H bp bubmuoreka [JOK
145  u3mepuTenbHbIX IPUOOPOB" MK "3HAKOMCTBO C )
N N https://m.edsoo.ru/5643ea56
nudposoii maboparopueit o ¢usuke. [Ipumepsr
n3MepeHust GU3NICCKUX BEITUIHH ITPH ITOMOIIN
KOMIIBIOTEPHBIX TATYUKOB"
duznyeckuit mpakTuKyM 110 Teme "M3ydeHue
146 HepaBHOME Hollzo BI/I)Z(II;/[HI/IH C LIETBIO & bubmiorexa HOK
p p . wien " https://m.edso0.ru/f6292f5f
ompe/ielIeHUsI MTHOBEHHOW CKOPOCTH
duznyeckuil npakTukym mno teme "M3mepenue
YCKOPEHHMS IIPH MPSAMOIUHEHHOM
147 PABHOYCKOPEHHOM JBIKEHHH IO HAaKJIOHHOU bubnuorexa [JOK
mwiockocty" win "MccnenqoBanue 3aBUCUMOCTH https://m.eds00.ru/6960b6ef
MyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
IBIOKeHUN"
dusnyeckuil npakTukym 1o teme "M3mepenue
YCKOPEHUsI CBOOOTHOTO TaJIeHUsA" WK bubmuorexa [JOK
148 .
W3ydenue qBUKEHUS Tea, OpOIIEHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAIBHO"
®u3nyeckuil NpakTUKyM 1o Teme "M3yuenne
BIDKEHUS T€JIa TI0 OKPYKHOCTHU C MTOCTOSTHHOM
A P ),/, " bu6mmoreka [{JOK
149 mo moxymto ckopocThio" win "UccnenoBanue

3aBHCHMOCTH TIepro/ia 00palieHus KOHMIeCKOTro
MasiITHUKA OT €ro MapaMeTpoB"

https://m.edsoo.ru/bcf53514
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150

du3nyecKuil mpakTUKyM 1o Teme "N3mepenne
PaBHOJACUCTBYIOIIECH CUIIbI IPU IBUKEHUHU
OpycKa 1o HaKJIOHHOM ITOCKOCTH" UITH
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BPEMEHH JIBIXKEHUS OpycKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 3a/laHHO€ PacCTOSIHUE OT €ro
macchl"

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84

151

152

153

du3nuecKuil MPaKTHKYM 110 TEMe
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINUX B MIPY)KUHE M PE3NHOBOM
obpasie, ot ux aeopmarmu’ win "M3yuenue
JIBMDKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO,
MEPEKUHYTOM uepe3 IErkuii 6J10K"

duznyeckuil npaktukym o teme "M3mepenue
KO3 pULMEHTa TPEHUs 0 BEJIMYUHE YTIIIOBOIO
koa¢dunmenta 3asucumoctu Frp(N)" nmu
"HccnenoBanue IBUXEHUS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
kodpuurenToM TpeHus" unu "N3yuenue
JBUKEHMSI Tpy3a Ha Bally C TpeHUEM"

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue ycioBUl paBHOBECHS TBEPIOTO
Teja, UMEIOLIET0 OCh BpallleHus" Uiu
"KoHcTpynpoBaHue KpOHIUTENHOB U PACUET CUII
ynpyroctu" nnu "M3ydenne yCTOM4nBOCTH
TBEPAOIO TENA, UMEIOLIETO IO b OMOPHI"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

PuznuecKkuil NpakTUKyM 1o Teme "M3mepeHue
MMITyJIbCa TeJIa 10 TOPMO3HOMY MyTH" WU
"M3MepeHune Cuibl TSITM, CKOPOCTH MOAEITH
AJIEKTPOMOOMIIS M MOIIIHOCTU CHJIBI TATH" WM
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJA C
uMmnyascoMm cuibl" unm "Hecnenosanue
COXPAHEHHUS UMITYJIbCa IIPU YIIPYTOM
B3auMozeiictBun" win "M3mepenue

bubmuoreka [JOK
https://m.edso0.ru/856fb28e
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155

KHHETHYECKOM OHEPIUH T€Jia 110 TOPMO3HOMY

"

yTH
duznyeckuil npakTukyM no teme "M3ydyenue
M30TEPMHUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
UCIOJIb30BaHUe TUPPOBOI TabopaTopuu)" win
"M3y4yeHne u30XopHOro npouecca" uiu
"N3ydenne n3obapHOTO mporecca’ uin
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

bubmuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

®uznueckuil NpakTUKyM 1o teme "M3mepenue
yaenbHOU TeroémkocTu" unu "MccnenoBanue
Ipolecca OCThIBAHUSI BEeIECTBA" WU
"UccnenoBanue aguabaTHoro npoiecca’ uiu
"N3yueHne B3aMMOCBS3U SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUIAKOCTEN"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa6l

157

158

159

dusnyeckuil npakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEN UCTIapeHUsl KUAKOCTEN" NN
"N3mepenue yaenbpHON TEMIOTHI IIABICHUS
npaa" unn "M3ydeHune CBOMCTB HACKHIIIEHHBIX
napoB" win "M3Mepenne abcoaroTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa MaccChl I1apoB B
nomMenienun". M3amepenue korpduimenta
MTOBEPXHOCTHOT'O HATSKEHUS

dusnueckuii npakTukym 1o Teme "Habmonenue
MIPEBPALLCHUS YHEPTUN 3aPSKEHHOTO
KOHJIEHCATOPa B DHEPIUIO U3JIY4ECHUS
ceeroanoaa" i "M3ydeHue npoTrekaHus Toka B
LIeNy, coAepKallell KoHAeHcaTop" niu
"Pacnipenenenre pa3HOCTH MOTEHIIMAIOB
(HampspKeHUs ) IPU TIOCIIEI0BAaTEIbHOM
COEAMHEHNH KOHJIEHCATOPOB"

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnneagoBaHue CMEIIaHHOIO COEQUHEHUS

bu6mmorexa [IOK
https://m.edso0.ru/6b1a23b5

bu6mmorexa [JOK
https://m.edsoo.ru/ec424377

bu6mmoreka [IOK
https://m.edso00.ru/2b179d98
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pesucropoB" win "M3Mepenue yaeapHoro
COIIPOTHBIIEHUS IIPOBOJHUKOB" WK
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsHKEHUS JJ1s JIAaMITbl HaKaJIuBaHUs "
duznyeckuil npakTukyM no teme "Habmonenue

anekTpoausa" uiu "M3mepenue 3apsaa
onHoBajieHTHOrO MoHa" unu "VccnenoBanue

bubmuoreka [JOK

160 3aBHCHUMOCTH COIPOTHUBICHHS TEPMOPEIUCTOPA https://m.edsoo.ru/64b6e901
ot Temneparypsl" wiu "CHATHE BOJIbT-aMIIEPHOIL
XapaKTEPUCTUKHU Aroaa"
161 PesepBHrlit ypok. O600111eHE U bu6mmoreka [JOK
cucremMaTusanus 3Hanui no reme "Kunemaruka" https://m.edsoo0.ru/ed017d93
162 PezepBHblit ypok. O6o01eHue u bubnuorexa [JOK
cUcTeMaTu3anys 3HaHuii mo reMe "unamuka" https://m.edso0.ru/3149956b
163 Eﬁiiﬁfzﬁf I(;E .322161;)1/?17]? Eglfe}:l\l:[[e "CraTnka Bronmotexa OK
H,, https://m.edsoo.ru/0f9752ac
TBEPAOrO Tena
164 lc)lizigffz?lizp gﬁ .3(1351;)1?1;1]1 Ezliee;[le "3aKOHEBI Bronmotexa OK
1 " https://m.edso0.ru/6c0df9cc
COXPAHCHUS B MEXaHHUKE
165 lc)lizigffz?lizp §§.3(13§1({)§§I Egiee;[le "OCHOBBI Bronmotexa OK
H . " https://m.edsoo0.ru/de148976
MOJICKYJISIPHOKHHETHICCKON TCOPUH
165 | cacromarmsomms st o 2ae Busmorexa L1OK
" " " https://m.edsoo.ru/Obcc77cl
Tepmoauaamuka. TerIoBbIe MAITUHBI
167 Eliz:gf;iﬁ;zp 1253(1351({)1/?1? Egl/il\l:[le "ArperaTtHoie Eubmiorexa LJOK
1 p " https://m.edsoo.ru/59ca5c¢91
cocTostHUS BerrecTBa. Ma3oBbie IEPeX o Ibl
PesepBHBIit ypok. O6061ueHI/Ie u Bu6morexa [IOK
168  cucTeMaruzaiys 3HAHHI 110 TEME

"Dnektpuueckoe nosie"

https://m.edso0.ru/f2381c0c
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PesepBHbIil ypok. O60011IeHIE 1

169 | cucremarusanys 3HaHUi 110 TeMe "T1oCTOAHHBINA 1 Eubmiorexa LOK
. " https://m.edsoo.ru/3cae6dal
AIEKTPUICCKUIN TOK
PesepBHbIil ypok. O6001IeHIE 1
170 | cucremarusanums 3HaHuil o reMe "Toku B 1 Eubmioreka LOK
" https://m.edsoo.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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11 KJIACC

KoaunuecTBo yacoB

Nen/m | Tema YpOKa Beero Konrpoabnbie IIpakrunyeckue 3;::;}:;?;3::1??5 eo cl;];:s“
padoTsI padoTsI
BzauMmoeiicTBHe MOCTOSHHBIX MAarHUTOB U
1 nSiBo;I){leKSB C :OK(())?V[.OMarHI/ITHie noge. 1 Bubmorexa OK
https://m.edso00.ru/487a8593
I'mnote3a Ammepa
BexTop MarauTHOM MH nn. IIpuHmun
2 c;neggoaliuﬂn le"HI/ITJII{}S(; noneﬁ? .HIfIIHI/II/I 1 Bubmaorexa LIOK
N https://m.edsoo.ru/4clabccb
MarHUTHON WHTYKITUU
3 MaruauTtHoe 1nosje NpoBoJHUKA ¢ TOKOM. OnbIT 1 bubnnorexka HOK
Opcrena https://m.edsoo.ru/d35d5262
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 bubmorexa LIOK
’ https://m.edso0.ru/26d9c5ba
bu6mmoreka [IOK
S Pemmenne sanas 1 https://m.edsoo.ru/a37a0c21
6 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [JOK
DNeKTPOM3MEPHUTENbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
e S B LOK
https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pemenue 3amau 1 Bubmorexa IIOK
https://m.edso00.ru/504e98c7
but6mmoreka [IOK
9 Pabora cuet Jlopenna 1 https://m.edsoo.ru/d518be4b
bu6nuoreka [IOK
10| Pemenne sanas L https://m.eds00.ru/93617bdg
11 MarunuTtHoe 10Jie B BEIlleCTBE. 1 but6mmoreka [IOK
deppoMarHeTUkH, napa- ¥ AMaMarHeTHKU https://m.edsoo.ru/30ff9608
19 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB. 1 bubnuotexa [JOK
[Tpumenenme peppoMarHeTHKOB https://m.edso00.ru/0b58190a
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bu6nmoreka [IOK

13 Pemenue 3aqa4 o teme "MarauTHOE moJe https://m.edsoo.ru/5b55¢307
" " bubmuorexa [JOK
14 Pemenne 3amau mo teme "MarautHoe 1mose hitps://m.edsoo.ru/41c4ae8a
15 SIBlieHUE DNEKTPOMAarHUTHOM UHAYKIIUH. bu6nmmoreka [IOK
[ToTok BekTOpa MarHUTHOW MHIYKIIUH https://m.edsoo.ru/b3efa0cl
bu6nuoreka [IOK
16 I/IC munyKum https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bu6nunoreka [IOK
dapajes https://m.edsoo.ru/a6dec188
bubmuorexa [JOK
18 Buxpeoe anekrpudeckoe nose. Toku Dyko https://m.edsoo.ru/15abe140
bubnnoreka IIOK
19 OJ1C uHAYKIMY B ABUKYIIUXCS TPOBOTHUKAX hitps://m.eds00.ru/0235cc02
bubnuoreka [IOK
20 Pemerue 3anau https://m.edsoo.ru/4dfda618
bubmmoteka [IOK
21 Hpasuio Jlenua https://m.edsoo.ru/bbc22726
29 WuayktuBHOCTH. KaTyika HAYKTUBHOCTH B bubnuoreka [IOK
LIETNY TTIOCTOSTHHOTO TOKA https://m.edsoo.ru/621eae9d
23 SABnenne camonnaykuuu. IC bubnuoreka [JOK
CaMOMHIYKITUH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUuTHOTO TIOJISI KATYIITKHA C TOKOM. bubnuotexa [JOK
DJEeKTPOMarHuTHOE T0JIe https://m.edsoo.ru/b3cOad11
25 Pemenne 3amau buGnnorexa LIOK
o https://m.edsoo.ru/88f69d2b
26 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110 but6mmoreka [IOK
TeMe "DneKkTpoauHaMuka’ https://m.edsoo0.ru/76484025
27 KonTtponbHas pabora o Teme bubmuoreka [JOK
"JeKTpoAuHaAMHKA" https://m.edsoo.ru/8ae09b98
28 KonebarensHasa cucrema. CBOOOIHBIE but6mmoreka [IOK

Konebanus. 'apMoHUYecKue KoJeOaHusI

https://m.edsoo.ru/7c1db385
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Kunemarnueckoe u JUHAMHUYCCKOC OITMCAaHHUEC

bu6nmoreka [IOK

29 KOJ1e0aTeIbHBIX IBHKEHHUI https://m.eds00.ru/87ce9498
DHepreTuyeckoe onucanue. Beios
30 JIMHAMUYECKOTO OMMCAaHMS TAPMOHUYECKHUX bu6nmoreka [IOK
KoJIeOaHMI M3 UX SHEPTETHYECKOrO U https://m.edso0.ru/e3c99692
KUHEMATHYECKOT'O OIMMCAHMS
. bu6nmoreka [IOK
31 AmmmTya i Gasa koeoanuit https://m.edsoo.ru/7a0c439a
[lepron u wacrora konebanuid. [lepros
2| maromcosoro mamma. Tieproz Bubaoteca LIOK
. ) https://m.eds00.ru/e0399319
CBOOOAHBIX KOJIEOAHUN TTPYKHHHOTO
MasiTHUKA
33 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnuorexa [HOK
Kosaebanus. Pesonanc https://m.edso0.ru/72e93d09
bubmnoreka IIOK
34 ABTOKOTICOANM https://m.edsc]i).ru/6add2644
bubnuoreka [IOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepennus "MexaHuueckue bubnmnoreka [JOK
KOJIcOaHHS B MY3bIKQIbHBIX HHCTPYMEHTax" https://m.edso0.ru/8ef587be
37 O0001eHne 1 cucTeEMaTU3aIMS 3HAHUI 110 but6mmoreka [IOK
teMme "Mexanuueckue KojacOanus" https://m.edsoo.ru/eb84182f
38 DNEeKTPOMAarHUTHBIE KOJICOaHMUS. bubnmoreka [JOK
KonebaTesbHbIi KOHTYP https://m.edsoo.ru/d4adabde
w | oo Com it B 10K
https://m.edso00.ru/093f9afl
TOKa B KOJIeOATeTbHOM KOHTYpe
40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHHOM bu6nuoreka [IOK

K0J1e0aTeIbHOM KOHTYpE

https://m.edsoo.ru/d1e2d543
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3aTyxa}omHe SJICKTPOMArHuTHBLIC KoJe0aHusI.

41 BeIHYXI€HHBIE 3JIEKTPOMAarHUTHbBIE bubmorexa LHOK
https://m.eds00.ru/5e668619
KoJIeOaHHS
42 Ilepemennsbiit TOK. Pe3auctop u KoHaeHCATOP B bubmuorexa [JOK
1IeNU IEPEMEHHOTO TOKa https://m.eds00.ru/84836152
43 Karymika MHIyKTUBHOCTH B LIeNIU bubmmoreka [IOK
HIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH Oma 1l JICKTPUUYECKOM e bu6nunoreka [IOK
HePEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
o | oo epeserors o Avos B LOK
https://m.edsoo.ru/lcac6c4c
HaIPSKEHUS
46 Pe3onaHC B 2JIeKTpHYECKOM LIeTIH bubmorexa LIOK
https://m.edso00.ru/087506df
bu6mmoreka [IOK
47 Pemenne sanas https://m.edso0.ru/al16836a4
| psbopu, Tromma B LOK
https://m.edso0.ru/f97418ae
SHEPIruun
p | o e oo Bumorera 0K
' " https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU
bu6nuoreka [IOK
50 Peenne 3axad https://m.edsoo0.ru/ee6677ed
51 Pemenue 3amau bubmorexa LIOK
https://m.edso0.ru/7cab59f8
59 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 but6mmoreka [IOK
Teme "DJeKTpOMarHuTHbIE KojeOaHus" https://m.edsoo.ru/401024a9
53 MexaHnuyeckue BOJIHbI. XapaKTepUCTUKU bubmuoreka [JOK
MEXaHUYIECKUX BOJH https://m.edsoo.ru/a58e109f
N but6mmoreka [IOK
94 CBolicTBa MEXaHUUYECKUX BOJH

https://m.edsoo.ru/d9ae1000
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bu6nmoreka [IOK

% 3BYK. XapakTepHCTHKH 3ByKa https://m.edso0.ru/138b6f09
56 Wndpassyk u yaprpassyk. Lllymosoe bubmmoreka [IOK
3arpsA3HEHUE OKPYKAIOIICH CpeIbl https://m.edsoo.ru/7380038f
bu6nmmoreka [IOK
> Pemerre saxas https://m.edsoo.ru/cfd918bf
58 DJeKTpOMarHuTHbIe BOJHBL. M3nydyeHue bubnmoreka [JOK
9JIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5db1l
59 DHeprus MEeKTPOMArHUTHBIX BOJH. CBOKCTBA bubnmnorexka HOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
B0 Mpmienemic onexrponarmrmi som BuGmaorexa LIOK
https://m.edsoo.ru/49belf9e
TEXHHKE U ObITY
o | Lo e e B 10K
) N https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKPY>Kalolel cpebl
62 Konrponsnas padora no reme "Konebanus u bubnuoreka [JOK
BOJIHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NPSMOJIUHEHHOTO bubmuoreka [JOK
pacnpocTpaHeHus CBeTa https://m.edso0.ru/f9566406
64 Pemenue 3aga4 Ha IpUMEHEHUE 3aKOHA bu6nuoreka [IOK
NPSMOJIMHEIHOTO PACIPOCTPAHECHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmoreka [JOK
Coepuueckoe 3epKao https://m.edso0.ru/a005d2bb
[Ipenomnenue cBeta. AGCONIOTHBIN U
o | S nersee rperourea Busorea 101
. ' https://m.edsoo.ru/bc2e55cd
[IpenenbHBINA Yol MOJTHOTO BHYTPEHHETO
OTpaKCHHUS
67 Pemienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB but6mmoreka [IOK

OTPAXKCHUSA U ITPCIIOMJICHUSA CBCTA

https://m.edso0.ru/49d830a9
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Xon aydeit B mpusme. Jlucnepcus cpera.

bu6nmoreka [IOK

68 CroxxHbBIN cocTaB Oenoro ceera. L{Ber https://m.edsoo.ru/d8elc3be
69 JInn3pl. DOKYCHOE PACCTOSIHUE U ONITHYECKAs bubnmoreka [JOK
CHUJIA JIMH3EI https://m.eds00.ru/60441359
70 [TocTpoenue n3o00pakeHUi B JIMH3aX U X bubmuorexa [JOK
CUCTEMaX. YBCIMUYCHHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
el Pewenne 3amau Ha nocTpoeHue bubmmoreka [IOK
U300paKEHHIA, MTOJTyIaeMBIX C IIOMOIIBIO JIHH3 https://m.edso0.ru/5a868f09
72 I'ma3 kak onrudeckas cucteMa bubmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pemrenne 3anayu. [Ipenensl n(puMEHUMOCTH bu6nunoreka [IOK
TrEOMETPUYCCKOM ONITHKH https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS BH6H_HOTeKa L1OK
https://m.edsoo.ru/f32aab06
bubnuoreka [IOK
7 Jlucniepens caera https://m.edscL>10.ru/1e16c06e
bubmmoteka [IOK
76 Hutepgepenms crera https://m.edsc]i).ru/5f000638
77 KorepeHTHbIE HCTOYHUKH. Y CIIOBUS bubnuoreka [JOK
HaOJIFO/ICHNSI MAKCHMYMOB 1 MUHHMYMOB https://m.edso0.ru/c6416d48
78 Pemenue 3amau bubmmorexa LIOK
https://m.edso0.ru/3061de2b
but6mmoreka [IOK
7 [pmvenerie maTepdepenun https://m.edsg).ru/668edb08
bu6nuoreka [IOK
80 Jluppaxwms ceta Ptipsim e0500 1/ 126004b5
81 JudpaxknuonHas pemeéTka. Y cioBue bu6muoreka [JOK
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bu6nuoreka [IOK
82 Peuene 3a7ad https://m.edS(])lo.ru/d58c4lla
83 [TonepeuHocTh cBeTOBBIX BOJH. [lomsipuzamms bubnuotexa [JOK

CBCTa

https://m.edsoo.ru/e9890fe9
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bu6nmoreka [IOK

84 Pewerye sanaq https://m.eds00.ru/c56¢8158
85 CBeToBbI€ SBJICHUS B IPUPOJIE BH6H_HOTeKa LIOK
https://m.edso0.ru/0b36363d
86 O0001eHre U cucTEMaTU3ALMS 3HAHUI 110 bu6nmmoreka [IOK
teme "OnTrka" https://m.edso00.ru/8al4748b
87 Kontponbnas pabota nmo teme «OnTHKa» Eggg%ﬁ?éiiﬂﬁngls dda
R buGmorexa LIOK
HPUHIHI OTHOCHTENBHOCTH https://m.edsoo.ru/c9bd77ch
89 [TocTynartel cnenuanbHOU TEOPUU bubnmnorexka HOK
OTHOCHUTEJILHOCTH https://m.edsoo.ru/c56f05ch
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
50 mpwammocns Onmoomemoers Bubmnorera LIOK
https://m.edso00.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BpEMEHHU U
COKpaIlleHUE JITTHHBI
91 DHeprusi U UMITYJIbC PEISITUBUCTCKOMN bubnmnoreka [JOK
JaCTHIIBI https://m.edso0.ru/853a64fc
92 CBs13b MacChl ¢ YHEPTUEH U UMITYITLCOM bubmuoreka [JOK
PETSITUBUCTCKOM YaCTHIIBI. DHEPTHsI TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEIJIOBOE M3TyUCHHE bubmorexa LIOK
https://m.edso0.ru/f54035a5
bubnmoreka [JOK
% 3axon cmemenns Buna https:// m.edS(])_E).ru/1C5ff752
95 ['umote3a M. [Tnanka o kBaHTax. ®OTOHBI ﬁggg%ﬁiiiiﬂﬁlﬁ ffa218
bubmmoreka [JOK
96 DHeprus ¥ UMIYJIbC POTOHA https://m.edstl)lo.ru/?fb3076c
97 ®dotordpdext. OnbiTer A. I'. CtoneTona. bubnuotexa [JOK

3akoHsb!l poTtodddexTa

https://m.edso0.ru/8c68e5h9
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VYpasuenue DitHmTeiHa 1151 hoTodPdekra.

bu6nmoreka [IOK

%8 "Kpacnas rpanuna" goroaddexra https://m.edsoo.ru/01ef4556
bu6nuoreka [IOK
99 Hasnenue ceera. Onbitel [1. H. JIeOeneBa https://m.eds00.ru/64b4f966
. bu6nmmoreka [IOK
100 BOIHOBRIC CROMCTRA HaCTHI https://m.edsoo.ru/f59cfcec
I Bumorera 0K
pasvtpn B https://m.edsoo.ru/5df8bafl
JBYDKYILIEHCS YaCTUIIBI
102 KopmyckynspHO-BOTHOBOH Ayann3m bubmorexa LHOK
https://m.edsoo.ru/8ccab62a
bubnnoreka IIOK
103 Judpakius 3JIeKTPOHOB Ha KPHCTAJIIAX hitps://m.edsoo.ru/30dbal8c
100 Coomomenm neomperertrmoorei BuSmiorexa LIOK
N https://m.eds00.ru/65783dec
['eiizenOepra
bubnuoreka [IOK
105 Pemenne rpaguieckux sanad https://m.edso0.ru/e70195hd
, bubmuoreka [JOK
106 Peruenne pacuCripix sanas https://m.edsoo.ru/ee9b3182
107 KonrtponsHas padora no remam: "OCHOBBI bubmuoreka [JOK
CTOQO", "KopryckynsipHO-BOJTHOBOM JTyanu3m" https://m.edsoo.ru/c3de891a
108 OnbITH IO UCCIIEIOBAHUIO CTPOSHUS aTOMA. bubmuoreka [JOK
[TnanerapHast Mmojienb aToma Pesepdopaa https://m.edsoo.ru/312b750a
but6mmoreka [IOK
109 HMoctyxarsi bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CiekTp ypoBHEN 3HEPTUH bubmuoreka [JOK
aToma BOJ0po/Ia https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYK/JICHHOE U3JIyYCHHE bu6muoreka [JOK
cBeTa https://m.eds00.ru/f945d85¢c
112 Tasep bubmuorexa [{OK

https://m.edso0.ru/2288a0c4



https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4

Hyxnonnas monens siapa [ elizen6epra-

bu6nmoreka [IOK

113 HBanenko. 3apsig 1 MacCoBO€ YUCIIO sAJpa. https://m.edsoo.ru/34adasde
N3oronel. PagnoakTuBHOCTH
3aKOH paJMOaKTUBHOIrO pacnana. CBoiicTBa
114 MOHU3HUPYIOUIETO U3JllydeHus. BiusiHue bubmmoreka [IOK
PagiOaKTUBHOCTH Ha YKHBBIC OPraHU3MBbI. https://m.edsoo.ru/aab98bef
Jo3zumerpus
DHeprus CBS3U HYKIOHOB B sipe. SnepHbie
cuibl. Jledekt maccel sapa. SnepHbie
peakiuu. Snepusie peaktopsl. [IpoGiaemsr bubnuorexa [HOK
115 .
yIPaBJSIEeMOT0 TEPMOSIEPHOTO CHHTE3a. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKHUE ACTICKTHI Pa3BUTHS SIICPHON
SHEPreTUKU
MeTo1bl perucTpalnuu U UCCIIeIOBaHUS
9JIEMEHTApHBIX YacThil. OyHIaMEHTALHBIC
116 BSaI/IMO,I[eE'ICTBI/ISI. BapIIfIOHIz/IH i[/Ie30HBI u Bubmorexa IIOK
’ . https://m.edsoo.ru/lac08ash
nentoHsl. [IpencraBnenne o CtanaapTHOU
mojienu. KBapk-rimrooHHast MoJiesb aipOHOB
®usuka 3a npeaenamu CTaHIAPTHONH MOJICIH.
117 Témnuas MaTeppr}I U TEMHast BerI]?)FI/IH. : bubmorexa LHOK
N https://m.edso0.ru/c026fd37
EnuHCTBO U3HYECKOM KapTUHBI MUPa
118 Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE bubnmnorexka HOK
aCTPOHOMUH https://m.edsoo.ru/ad73e145
[IpumMeHNMOCTh 3aKOHOB (PUBUKH IS
119 0OBSICHEHUS TIPUPOIBI KOCMHYECKHUX bubnuotexa [JOK
00BEKTOB. MeTOIbl aCTPOHOMUYECKUX https://m.edso00.ru/39c44028
HUCCIEeT0BaHUN
CoBpeMeHHBIE ONTHICCKUE TETICCKOTTBI
120 paI[IEOTeJ'IeCKOHBI BHeaTMoc(epHast ’ bubmorexa LIOK
’ https://m.edsoo.ru/4877aale
ACTPOHOMHS
121 Bun 3Bé3nHoro Heb6a. Co3Be3aus, sipKue but6mmoreka [IOK

3Bé3,Z[I>I, IIJTaHEThI, UX BUAUMOC IBUXXCHUC

https://m.edsoo.ru/aac588eb
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Conueunas cuctema. Connue. Congeunas

122 aKTUBHOCTB. Mlcrounuk sHepruu CosiHua U bubmmorexa LIOK
. ' https://m.edso00.ru/22748eb4
3BE31
iy | e e e Bumorera 0K
" https://m.eds00.ru/42169944
CBETUMOCTb
124 3Be3/1bI IVIABHOM 10OCIIE10BATEIBHOCTH bubmmorexa LIOK
https://m.edsoo.ru/b3ch766¢
Buyrpennee ctpoenue 38é31. CoBpeMeHHbIE
125 IIPEJICTaBJICHUS O IIPOUCXOKICHUU U bubnuoreka [JOK
spostoniny CoJtHIIA ¥ 3BE3]1. DTaIbl )KU3HH https://m.edsoo.ru/d09da494
3BE3]
126 Mineunsiii [1yTe — Hama ["anaktuka. Tunsl bubnuoreka [JOK
rajgakTuk. YepHbIe ABIPBI B sIIPaxX rajJakTUK https://m.edsoo.ru/7cd10a0a
B LOK
) ' https://m.edsoo.ru/3dbdf0d2
PenukroBoe nzmyuenue
128 MacmtaOHas cTpykTypa Beenennoit. bubnuoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
129 Hepewménnble npo0i1eMbl aCTpOHOMHUH Eggi%ﬁé;i&?ﬁl 437doffe
Du3nUeCKU IPAKTUKYM I10 TEME
"NccnenoBanne MarHUTHOTO MOJIS
130 MOCTOSHHBIX MaruuToB' win "HccnenoBanue bu6nuoreka [IOK
CBOMCTB (heppOMarHeTHKOB" WIIN https://m.edso00.ru/67361aef
"HccnenoBaHue 1€HCTBUS IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
Pu3NYeCKuil TPAKTUKYM I10 TEME
"N3mepenue cuinsl AMiepa” win "I/I3yquf/‘1e Bu6mnotexa LIOK
131 3aBUCUMOCTH CWJIBI AMIIEpa OT CUJIbI TOKa

nin "OnpeneneHne MarHUTHOW UHIYKIUU Ha
OCHOBE U3MepeHHs cuibl Amrmepa”

https://m.edsoo.ru/fcae91e9
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DuU3nyeCcKui MPaKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS 31€KTPOMArHUTHOM

132 " " https://m.edso00.ru/c36658da
uHaykuun" win "OnpeneneHue HHIYKIUU
BHUXPEBOI'0 MarHUTHOTO MOJIs"

Pu3N4eCKu IPAKTUKYM 110 TEME

133 "UccnenoBanue siBJICHUSI CAMOMHIYKIIMU'" WITH bu6nmmoreka [IOK
"COopKa MOJICIH IEKTPOMArHUTHOT'O https://m.edsoo.ru/b8fb6391
reHeparopa"

Ou3nyecKkuil MPakTUKYM 0 TEME

134 "N3mepenue nepuoa CBOOOTHBIX KOJIeOaHU ﬁggﬁ%ﬁ?ﬁgﬂﬁls 4159d35
HUTSHOI'O U IIPY>KUHHOT'O MAsITHUKOB" — '
Ou3nyecKkuil MPakTUKYM IO TEME

135 "IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM ]f?tl/tlgg'l;ll?r]TeeI:jasc]){)OrI:/aZSOZGb q
MasiTHUKE" — '
Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes

136 OCJIeN0BAaTEIILHO COeAUHEHHDBIC bu6nunorexa LIOK
KOHJICHCATOP, KaTyIIKy U pPe3ucTop" HITH https://m.eds00.ru/89dc2d90
"HccnenoBanue paboThl HICTOYHUKOB CBETA B
LIENU TEPEMEHHOTO ToKa"

137 @uznyeckuil NpakTukyM 1o teme "M3ydenue bubmuoreka [JOK
apaMeTpOB 3BYKOBOW BOJTHBI" https://m.edsoo.ru/b100661a
Pu3NYeCcKuil TPAKTUKYM I10 TEME

138 "M3MepeHue nokasaresns npeaoMIIeHUs bubmuoreka [JOK
crekna" win "[lonydenne n300paxeHus B https://m.edso0.ru/42569eal
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO Bubmuotexa LIOK
139 pPacCTOSIHUS OT BelllecTBa (Ha MpuMepe

xuakux auH3)" wnn "M3mepenue GokycHoOro
pacCTOSIHUS PACCEUBAIOINX JIUH3"

https://m.edsoo.ru/b879fb3f
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140

DuU3nYeCKui MPAKTUKYM 10 TEME
"HaOnronenue nudpakunu, vHTEpHEpeHIu 1
noJjsipu3aiuu ceera'

[EEN

bu6nmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMIyJIbCa U SHEPTUU
PEISITUBUCTCKUX YacTull (1o pororpadusm
TPEKOB 3aPSKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

bu6nuoreka [JOK
https://m.edso0.ru/63756¢47

142

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepenue noctosHHol [1nanka Ha ocHOBe
uccienoBanus poroddpdexra" wim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAUO OT HaMpsiKeHHs "

bubmuorexa [JOK
https://m.edsoo.ru/eb916f82

143

144

145

Ou3nUecKuil MPaKTHKYM 110 TEMe
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOTO BOAOPOJIa U U3MEPEHUE
noctostHHOM Punbepra”

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOro (hoHa ¢
UCIIOJIb30BaHueEM 1o3uMeTpa’ win "M3yuenune
MOTJIOUIeHHs OeTa-yacTUl] alfoMUHUEM"

Pu3nYecKuil IPAKTUKYM 110 TEME
"HaOmroaenus 3B€3qH0T0 HEOA
HEBOOPYKEHHBIM TJ1a30M C UCTIOJIb30BAHUEM
KOMITbIOTEPHBIX MTPUIIOKEHUHN AJIs
OTIpEIeTICHUS TTOJIOKEHHUST HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOMYIIAPHs U IPKUE
3B€3161" nian "HabmroneHus B TEIECKO
JlyHBI, TUTAHET, TYMAHHOCTEH M 3BE3THBIX
CKOIIJICHUI"

bubnnoreka IIOK
https://m.edsoo.ru/ec651eb8

bu6nuoreka [IOK
https://m.edsoo.ru/c3dabebe

but6mmoreka [IOK
https://m.edsoo.ru/1072021e

146

O0001eHrE U cUCTEMATU3ALMS 3HAHUM. Poib
(GHU3UKK ¥ aCTPOHOMHH B YKOHOMHYECKOM,

bu6nuoreka [IOK
https://m.edsoo.ru/ad6ddeed
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TEXHOJIOTHYSCKOM, COTMAJIbHOM M STUYECKOM
cdepax AesITeNbHOCTH YeIIOBEKa

O0001eHME U CUCTEMATU3ALMS 3HAHUM. Poib

bu6nuoreka [IOK

147 1 Meeto (meIKH 11 CTPOHOMMH B https://m.edso0.ru/18f19f7c
COBPEMEHHOW Hay4YHOU KapTHHE MUpa
O06o01IeHne u cucreMaru3anus 3Hanuid. Poib
buznIecKoit Teopuu B (GOPMHUPOBAHUH
148 IpeCTaBICHU O (U3NIECKOI KapTHHE MUPA, bubnnorexka HOK
MECTO (PM3HUECKOM KaPTHHBI MUpPA B 00IEM https://m.edsoo.ru/e7d400f4
PSAIy COBPEMEHHBIX €CTCCTBCHHO-HAYIHBIX
IIPEJICTABICHUI O MPUPOJIC
149 O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6nunoreka [IOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o001IeHe U CUCTEMAaTH3alisl 3HAHUH 110 bu6mmoteka [IOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110 bu6mmoteka [IOK
teme "lunamuka" https://m.edsoo.ru/2dfbafcs
152 O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110 bubmmorexa [JOK
teme "CraTrka TBepaoro Tena" https://m.edsoo.ru/3cca482e
153 0O00011eHNe U cCUCTEMAaTU3ALMS 3HAHUI 110 bu6mmoreka IIOK
Teme "3aKOHBI COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
160 rome "Ocuonm woreRy MO AHOTISEORO BaGmaorexa LIOK
i https://m.edsoo.ru/ed440ca8
TEeOpUHn
155 O06o01IeHrne ¥ cucTeMaTr3aIs 3HaH|H 110 bubmuorexa [JOK
teme "Tepmonnnamuka. TermioBbie MalIHHbI" https://m.edso0.ru/c63f7c10
165 rowe "Arperamme coeromm emecr. BuSmrorexa LIOK
B ’ https://m.edsoo.ru/1d36b5b1
®da30BbIC IEPEXOIBI
157 O06o01IeHre 1 cucTeMaTr3aIus 3HaH|H 110 bubmuorexa [JOK

Teme "DnekTpudeckoe mnose"

https://m.edsoo.ru/3bf0def9
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158 O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110 bu6nmoreka [IOK
teme "[10CTOSHHBIH AIIEKTPUIECKHid TOK" https://m.eds00.ru/71453ee6

159 O06o001IeHre U CUCTEeMaTH3alisl 3HAHUH 110 bubmuorexa [JOK
teme "TOoKH B pa3andHbIX cpegax” https://m.edsoo.ru/3d40077a

160 O06o00mIcHNEe U CHCTEMAaTH3alNsl 3HAHUH 110 bu6nmmoreka [IOK
teme "MarautHoe moJe" https://m.edsoo.ru/3b4c06ae

o |oepmt oo Ooteene s Brmorea 10¢
" H " https://m.edso0.ru/053e2248

DJIEKTPOMArHUTHAS WHIYKIIHS

oy | epmt oo Ootmeane Brmorea 10

N 5 , https://m.eds00.ru/d6310bfd
MexaHudeckue KojaeOaHus

oy | Lo ox Obobmeme Bnnorsa 0K

" N " https://m.edsoo.ru/5e2bb83d
DJIeKTPOMArHUTHBIE KOJICOaHMS
PesepBHslit ypok. O60011eHNE U

164 CHUCTeMaTU3alus 3HaHUHI 110 TEME bubmuorexa [JOK
"MexaHUYeCKHEe U AIeKTPOMarHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 Peseprubiit ypok. O600111eHIE U bubmuoreka [JOK
cucTeMaTtu3aius 3HaHui mo teme "OnTuka" https://m.edso00.ru/52ad1603
PesepBHbIit ypoOK. O606£H€HI/I€ u . Bubsorexa [IOK

166 cucTeMaTtu3anus 3HaHui 1Mo TeMe "OCHOBBI .

i https://m.edsoo.ru/5beclc65
CTO
167 | cnoremmanns sxanmi v v Bu6morexa LIOK
" H 9 " https://m.edsoo.ru/f7¢59d38
KopnyckymnsipHO-BOTHOBOU Ayann3m
PesepBHbIii ypok. O606£ueHHe u ) Butmiorexa [[OK
168 CHCTEeMaTu3alus 3HaHuH 110 Teme "Pu3nuka

aroma"

https://m.edsoo.ru/1f511654
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PesepBHbIil ypok. O0001ICHNE 1

bu6nmoreka [IOK

169 cUCTEMATH3AaLMs 3HAHUHN 110 TEME d)mnfa 1 https://m.eds00.ru/905c5ce0
ATOMHOTO SI/Ipa M 3JICMCHTAPHBIX YaCTHI]
170 Szzigiﬁlnizp Ez ‘322?131/?1;111 Egﬁzge "D eMeHTHI 1 bubmorexa LIOK
L}, https://m.edsoo.ru/2bffb94c
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 170 16
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IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (hOpMUPOBAHUH
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKOU IEATEIbHOCTH JIIOAEH

10.2

Y4uThIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJETICH:
MaTepualibHas TOYKa, WHEpIMaNbHAas CHCTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TEJIO, UJICANbHBIN I'a3; MOJEIM CTPOCHHUS ra3oB, >KMJIKOCTEN U
TBEPABIX TE€J, TOYEYHBIA DIIEKTPUYECKUM 3aps] — IIPU pELICHUU
¢duznyecKux 3a1a4y

10.3

10.4

PacniosnaBath (usnyeckue siBieHUS (TPOLECCH) W OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOCHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PABHOYCKOPEHHOE MPSIMOJIMHENHOE JABHKEHHE, CBOOOIHOE MajJCHUE Tell,
JBIDKEHUE 0 OKPYKHOCTH, MHEpLMs, B3aumozeicTBue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE )KUKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
o0béMa TeJN MpH HarpeBaHUM (OXJAXKICHHUHU), TEIUIOBOE pPaBHOBECHE,
UCMapeHue, KOHJEHCalus, IIJaBJIeHUe, KpUCTAJUIM3aLus, KHUIIEHUe,
BJIQKHOCTh BO3/1yXa, MOBBIILICHUE JaBJIEHUS Ta3a MPU €ro HarpeBaHWU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
M30IPOLIECCax; IEKTPU3aLUs TeJl, B3aUMOIECHCTBHE 3apsi/I0B

OnuceiBaTh ~ MEXaHWYECKOE  JIBUKEHUE, HCHOIb3ysd  (hu3nyeckue
BEIIMYUHBI: KOOPAMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CHila, UMIYJIbC Tela, KHHETUYECKasl SJHEPIUsl, NOTEHIUAJIbHAS
SHEprus, MexaHnyeckas paboTa, MEXaHU4eCKasi MOIIHOCTb; IIPYU ONUCAHUH
IIPaBWJIBHO TPaKTOBaTh (PU3MUECKHUI CMBICT MCIOIb3YEMbIX BEJIUYMH, UX
0003Ha4YeHHs] U €AUHMIIBI, HAXOJIUTh (OPMYJIbl, CBSA3BIBAIOIINE JAHHYIO
(Gu3HYECKYIO BEIMYMHY C APYTUMU BEIUYUHAMU

10.5

OnuceiBaTh M3YYCHHBIE TEIIJIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHHUS,
UCIIONB3Ys (PU3NUYecKre BETUYHHBIL: JaBJICHHUE ra3a, TeMIIepaTypa, CpeIHss
KHHETHUYECKass  DHEPrus  XaOTHYECKOTO  JIBIDKCHHS  MOJICKYJ,
CpEeIHEKBaJ[paTUYHAsI CKOPOCTh  MOJEKYJ, KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSISI dHEpTHsi, padoTa raza, Ko3(QQUIMEHT MOJIE3HOTO JIEHCTBUS
TEIJIOBOTO IBUTATETIS; IPH OMKUCAHUU MTPABUIIBHO TPAKTOBAThH (PU3UUECKHIA
CMBICTT MCTIOJIb3yEeMbIX BETUYHH, X 0003HAYCHHS U €AMHUIIBI, HAXOTUTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEITMYMHAM




10.6

10.7

OnucelBaThb  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
ANEKTPUIECKUE SIBJICHHS (TIPOIECCHI), UCTIONB3YS (PU3NUECKHUE BETUIHHBI:
DIIEKTPUUYECKUI 3apsill, SJIEKTPUYECKOE TI0Jie, HANPSHKEHHOCTH OIS,
MOTEHIMAJ, pa3HOCTh TIOTCHIMAJOB;, TIPU OIHMCAHUHM TPABHILHO
TPAaKTOBaTh  (PM3UYECKUH  CMBICI  HUCIOJB3yeMBIX  BEJIWYHH, UX
0003HAUCHHS U EAMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMHU

AHAIM3UPOBATh  (PU3UYECKHE TIPOICCCHl W SIBICHHS, HCIIONb3YS
(dbu3HYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCEMUpPHOTo TaAroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKON DHEPIHH, 3aKOH
COXpPAHCHHSI HMITYJIbCA, MPHHIMII CYIMECPHO3UIMU  CWJI, TPHHIIUII
paBHOMpABUS  HMHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISPHO-
KMHETUYECKYI0 TEOPUI0 CTPOSHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSI3b
CpemHel KHHETHYECKOH SHEPruu TEIUIOBOTO JIBIDKEHHUS MOJICKYT C
a0COJIIOTHOM TEMIIepaTypoi, TEPBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHsI JJIEKTPHUYECKOTO 3apsi/ia, 3aKoH KyioHa; mpu 3TOM pasinyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHHE H
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

10.9

BrmonssaTe SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJB30BAaHUEM IIPSMBIX U KOCBEHHBIX W3MEPECHMU; IIPU
3ToM (opmynupoBarh mpobremy (3amady) W TUNOTE3Y y4eOHOTo
HKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO0 000pYAOBaHMUS,
MPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBOIBI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (DU3UUYECKUMH BEIUYUHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMpPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBAaTh PE3YJbTAaThl TOJYYCHHOW 3aBUCHUMOCTH
($U3HYECKUX BEIMYMH B BUAE TAOMUIl U TpaduKOB, JAENaTh BBIBOIKI IO
pe3ynbTaTaM UCCIIeIOBaHUS

10.12

10.13

Cobmoate paBuiia 6€30MacHOro Tpy/a MPU MPOBEACHUH UCCIIETOBAHHIMA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3amauMl ¢ SBHO 3aJaHHON (DU3MYECKON MOJEINbIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BRIOUPATh (PU3NUYECKYIO MOJIEIT, BBIICIATH GU3MUECKIE BETUINHBI
u (GopMyIbl, HEOOXOIUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHUS (PU3MUECKOU BETMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IIEMIOYKY PACCYXIECHUNH C ONMOpON Ha H3ydyeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJIS TOHCKa, CTPYKTYpPHUPOBaHUS,
UHTEpPOpETallud M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLMY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

10.16

[TpuBoANTE TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, 00BSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

10.18

HMcrnonb30BaTh TEOPETUYECKHE 3HAHUS 110 (PH3HKE B TIOBCEAHEBHOW JKH3HU
s obecnieueHust 0€30MacHOCTH TMpH  oOOpalieHHuH ¢ npudopamMu H
TEXHUYECKHMH YCTPONUCTBAMHU, JUIsl COXPAHEHUS 3JI0POBbS M COOJIIOICHUS
HOPM 9KOJIOTHYECKOTO OBEJICHUS B OKPYKaroLIel cpeze

PaGoTtate B rpymime ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIIbI, PAIMOHAIBHO PACIPENENATh 00S3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KJIACC

Kon
NMPoBePsSIEMOro
pe3yJbTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh HAa IpUMEpaxX poJib U MeCTO GU3UKHU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B MPAKTUYECKON NEATEIIBHOCTH JIIOAEH, LIEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThBaTh I'paHULIBI NPUMEHEHUS H3YYEHHBIX (U3NYECKHUX MOJENei:
TOYEYHBIN AJIEKTPUYECKUM 3apsAn, sAepHas MOJEIb aroMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPHU pelIeHNH (PU3NUECKHX 3a]a4

11.3

Pacnio3naBath Qu3uueckue siBIeHUs (MPOIECChl) U OOBSACHATH HUX Ha
OCHOBE 3aKOHOB JJIEKTPOIMHAMUKHA U KBAHTOBOHW (DM3UKHU: dIEKTPUUIECKAs
MIPOBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JICHCTBUS
TOKa, B3aUMOJICMCTBHE MAarHUTOB, JJEKTPOMArHUTHAs  WHIYKIIHS,
JIEHCTBHE MAarHUTHOTO TOJIsI HA TIPOBOIHUK C TOKOM U JABWKYIITUNCS 3apsi,
ANEKTPOMArHUTHbIE KoseOaHus u BOJIHBI, MPSIMOJIMHEITHOE
pacmpocTpaHEeHHE CBeTa, OTpakeHUe, MpeloMIIeHHe, WHTepdepeHIus,
TupaKIus | MONIPU3aIUsl CBETa, JUCIIEPCHS CBETa, POTOITEKTPUIECCKHIA




addekr (potorddexT), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE THHEHYATOTO
CIeKTpa  aroMa  BOJOPOJAa, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelIeCTBa (JIEKTPUIECKIE, MAaTHUTHBIE,
ONTHYECKUE, DICKTPHUECKYI0 TPOBOJUMOCTh PAa3IUYHBIX Cpelo) U
AJIGKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), MCTONB3YS (hU3UUECKHe
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIICHHUE, Pa3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO IOJs, cuja Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYIIKH, OJHEPTHsl JJICKTPUUYECKOTO |
MarHUTHOTO TMOJIEH, MEpHoJ M YacToTa KojeOaHWil B KoJeOaTeIbHOM
KOHTYype, 3apsii M CWIa TOKa B TIpoOLlECCe€ TapMOHUYECKUX
AJIEKTPOMATrHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; IPU ONHUCAHUU TPABHILHO TPAKTOBATH (DH3UUECKHUIA CMBICIT
UCIONIb3YEMBIX BENUYMH, HX O0O3HAUeHUs W EAMHHUIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3MUECKYIO BEIMYUHY C JAPYTUMHU
BEIIMYMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJB3Ys
(Gu3HYECKUE BEIUYHMHBI: CKOPOCTh 3JCKTPOMATHWTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrUsl M UMIYJIbC (OTOHA, TMEPHOJ
MOJTypaciiajia, JHEPTusl CBSA3M aTOMHBIX SIIEP; MPH OMHMCAHUM MPABHILHO
TPAaKTOBaTh  (PU3UYECKUH  CMBICI  HUCIOJB3yeMBIX  BEJIWYHMH, UX
0003HauCHHs U CIMHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3NYECKYI0 BEJIIMYMHY C IPYTMMHU BEJIIMYMHAMH, BBIYHUCISATH 3HAYCHUE
(hU3UIECKON BETHYUHBI

AHanu3upoBath  (pU3MUYECKHE TPOLECChl M SBJICHUS, HCIOJIb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZ0BATENBHOIO U NApaJUIEIbHOTO COENMHEHNS TPOBOAHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NPEJIOMIJICHHSI CBETa, YpaBHeHHe DWHIITeHa 11t poToaddexTa,
3aKOH COXpAHEHWs DHEpPrHM, 3aKOH COXPAaHEHUs HMIIyJIbca, 3aKOH
COXPaHEHMsI DJIEKTPHUYECKOro 3apsaa, 3aKOH COXPAHEHUs MacCOBOTO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpH ITOM
pasnnyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa, €ro MaTeMaTHYecKoe
BbIpQ)KEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUE BCKTOpa HWHAYKOWMH MArHuTHOTO  IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

11.9

CTpouTh ¥ ONMHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKaJioM,
TOHKOHW JTUH30U
BBIOMHATE AKCMEPUMEHTHI 0 HCCIIEOBAaHUIO (DU3MUYECKUX SBICHHA U

IPOIIECCOB C HCIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEpPEHMH; MpU
3TOM (QopMmynupoBaTh MpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOro




HKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000PYIOBaHMS,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOABI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BEIUYHH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCO0 M3MEPEHHUsI U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C HCIIOJIB30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ATOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTaThl TONYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUI ¥ TPadUKOB, eTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroiaTh npaBuIia 6€30IIaCHOrO TPY/a IPU MPOBEICHUH HCCIICIOBaHUN
B paMKax Y4eOHOro OSKCHEpHMEHTa, Yy4eOHO-HUCCIEIOBATEIBCKOH U
HPOEKTHOW JESATEIBHOCTU C UCIIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOHCTB
1 1a00paTOPHOT0 00OPYIOBAHUS

Pemate pacuéTHbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (pU3MUecKre 3aKOHBI U TPUHIIMUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJ1a4M BEIOUpaTh (PU3UYECKYIO MOJIEIb, BELICTSATH PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBIE ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UIECKON BEITHUNHBI

Pemarsn Ka4CCTBCHHBIC 3aJadu: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTUBOPCUUBYHO LCIIOYUKY paccy;xneHHﬁ C 0H0p0171 Ha H3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOIMM JJs [OHMCKa, CTPYKTYpUPOBaHUS,
UHTEpHpeTallud M TpeJCTaBleHUs] y4eOHOH M Hay4YHO-TOIMYJSPHOI
uHpOpMallUY, MOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTUYECKU
aHaAJTM3UPOBATh MOJTyYyaeMyro HH(pOpMaIUio

OOBSACHATh NPUHUUIBI JACWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB;, pa3inuuaTh YCIOBUS HX O€30MacHOr0 HCIHOJIb30BaHUS B
OBCEIHEBHON KU3HHU

11.17

[IpuBoauTh mHpHUMEpHl BKJIAJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOT I

11.18

11.19

Mcnonb30BaTh TEOpETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM XKU3HU
Juist o0ecrieyeHusi 0Oe30macHOCTH MpH oOpalleHuu ¢ mpubopamMu U
TEXHUYECKHMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaGoraTe B rpymme ¢ BBIIOJHEHHUEM DPA3IUYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHATIBHO PACTIPENLISITh 00sI3aHHOCTH
N IUIaHUPOBATh ACATCIBHOCTh B HECCTAHAAPTHBIX CHUTYyallUAX, aACKBATHO
OLICHMBATh BKJIaJ] KaXJAO0ro H3 YYaCTHHKOB TpPYIIIbI B PCHICHUC
paccMaTpuBaeMoi IPOOIeMBI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIIACC

Kon Koxa npoBepsiemoro

pa3aejia IJIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupone. Haydnbele meTonsl
ITIO3HAHMS OKPYXKAaIOILEro Mupa. Pons
JKCIIEPUMEHTA U TEOPUU B IIPOLECCE IO3HAHUSA
IPUPOBI. DKCIEPUMEHT B (PH3UKE

1.2

MogenupoBanne  (QU3MYECKHX ~ SBICHUH U
nporeccoB. Hayunele rumote3sl. DunuecKue
3aKOHBl W TeopuH. ['paHHMIBI NPUMEHMMOCTH
(1)I/IBI/I‘ICCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBUA.
Pore w w™ecro ¢usukun B GOpMHpPOBAHUU
COBPEMEHHOH HAaydyHOH KapTUHBI MHUpa, B
NPaKTHYECKOH JIESTEIbHOCTH JIFOICH

MEXAHHUKA
KMHEMATHUKA

2.11

Mexanuyeckoe nBrkeHHE. OTHOCUTEIBHOCTD
MexaHu4yeckoro JnBrwkeHus. Cucrema oTcyéra.
Tpaexropus

2.1.2

[lepemenienne, CKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHE
MaTepI/IaHBHOﬁ TOYKH, HX TMPOCKUOHWH Ha OCH
cucteMbl koopauHat. CrokeHHe MepeMenieHul u
CJIOKEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU W NEPEMEIICHUS MAaTepUAIbHONM TOYKH OT
BpEMEHU

2.14

2.15

2.16

CBoOoaHoe majeHre. Y cKopeHue cBOOOHOTO
nagcHus

KpuBonuneiinoe JIBUKCHHUE. PaBHOMEpHOE
JBUKEHHE MaTEpUAIIbHOM TOYKHM IO OKPYKHOCTH.
VYTrIi10Bast CKOPOCTB, JIMHENHAs CKOpocTh. [leprnoa u
yacroTa. LleHTpocTpemMuTeNbHOE YCKOPEHHE

TexHuueckue yCTpOﬁCTBaI CIIMAOMCETP, ABUKCHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCAaAIn




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. VM3MepeHne MrHOBEHHOM
ckopoctd. MccnenoBaHue COOTHOLIEHUS MEKIY
IIyTAMH, IIPOMCHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JIBMJKEHUU C HAadaJbHOMN
CKOpPOCTBIO, PaBHOW HyNw0. M3ydeHHe NBUKEHUS
LIapHKa B BA3KOM KUAKOCTHU. M3ydeHue nBrKeHUs
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun ortHocurenbHOCTH ['amunes. IlepBsiid
3akoH HproroHa. MHepLMaibHbIE CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHIMn cynepno3uiiuy Cuil

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéra (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

2.2.4

3aKkoH BCeMHUpPHOTO TAroTeHHs. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKEHHS U cuiia TpeHus nokosi. Koaddurment
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUU Tea
B JKU/IKOCTH HJIH ra3e

2.2.7

[MocTynarensHOe ©  BpallaTeNbHOE JBIKCHHE
a0COIOTHO TBEPAOrO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHJBI OTHOCHUTEIBHO OCH BpAIICHHUS.
[Tieyo cunbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuueckue YCTPOﬁCTBaI HNOAIIHUITHHUKH,
ABUIKCHUC UCKYCCTBCHHBIX CIIYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka Mo HaKJIOHHOW TMJIOCKOCTH MOJ JEHCTBUEM
HECKOJIBKUX cuil. MccaenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpPMUPYEMOI
MPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

3AKOHbI COXPAHEHNA B MEXAHUKE

2.3.1

Nmnynbc  MarepualbHOM  TOYKH,  CHUCTEMBI
MaTepHAIbHBIX  TOYeK. HMwmmynsc cuibl U
W3MEHEHUE UMITYJIbCA TEJIA

2.3.2

3akoH coxpanenus ummyinbsca B ICO. PeaktuBHOE
JBUKECHHE




2.3.3

Pabora cuiibt

234 MOIIHOCTE CHJIBI
935 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM SHEPIUU
ITorenumanpHas sHeprus. llorenuansHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBI.
o [MoTeHumanbHaS SHEPrus Tena BOIM3H
HOBEPXHOCTHU 3eMJIn
[ToreHnuanbHbIE U HENOTEHIUATbHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIHMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHUUYCCKOW DHEPrHH CHCTEMBl TEJlI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckne yCTpOMCTBA: JBUKECHUE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydenuwe  cBs3u
5310 CKOpPOCTEHl  Ten  HIpu  HEyNpyrom  yzaape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM TEOpUU. BpOYHOBCKOE IBHIKECHME.
Huddyzus. Xapakrep JIBUKEHUS 51
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.14

Mogenu cTpoeHus ra3zoB, KUIKOCTEN U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HA OCHOBE
STHUX MOJIEJIer

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mogens naeansHoro rasa. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUr HJI€aNbHOI0
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KMHETUYECKOM DJHEPIMM TEIUIOBOTO  JBHYKEHUS
yactul rasza. [llkama remneparyp KenbBruHa

VYpaBuenue Kianelipona — MeHaeneeBa. 3akoH
JlanbTOoHA




3.2

3.3

3.1.8

["a30BbI€ 3aKk0HBI. M30mponecchl B UAcanbHOM rasze
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
M30x0pa, n3obapa

3.1.9

3.1.10

TexHuveckue ycTpoiicTBa: TepMOMETP, OapOMETP

[IpakTnueckue paboThl. V3MepeHue  macchl
BO3[yXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy I[apamMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJINMHAMMKU

321

TepmonuHamuueckass — cucreMa.  BHyTpeHHssS
SHEPTUsl TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
€€ U3MCHEHHUS

3.2.2

3.2.3

3.2.4

KonnuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOTO UJEAIbHOTO raza

Bunawr TeIUIoNEepelayun: TETUIONPOBOHOCTD,
KOHBEKLHUS, U3JIyYeHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akOH TepMoauHaMuUKHU. [IpuMeHeHue

MEPBOro 3aKOHA TEPMOAMHAMUKH K U30MPOIIECCAM.
I'padmyeckas uHTepIperanus paboThl ra3a

3.25

TeroBele  MammHbl.  [IpuHIUIBL  AEUCTBHS
TeryioBbIX MamuH. [IpeoOpa3oBaHusi sHEpruu B
TerIoBbIX MammHax. Koadduiment mone3sHoro
nevictBust (manmee — KIIJ[) TemimoBoi MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeoOGpatumocTtb
IIpOLIECCOB B IpupoJe. TeruioBble JBUTATENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JIBUTaTeIlb
BHYTPEHHET0 CropaHusi, ObITOBOH XOJIOAMJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. M3MepeHue yaenbHOH
TEIJIOEMKOCTH

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI
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3.3.2

[TapooOpazoBanne U KoHAeHcanus. VcnapeHune u
KHATICHWE. YIelbHas TeIuioTa MapooOpa3oBaHMI.
3aBUCHMOCTh TeMITEpaTyphbl KHIICHHUS OT JTaBJICHUS

AOcomoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh
Bo3ayxa. Hacelenuslii map




3.3.3

Teépnoe Temo. Kpucrammdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
Kkpuctayyibl. CoBpeMEHHbIE MaTepHAaIb

3.34

3.35

[InaBiienue u KpucTauM3anus. Y 1eJbHas TeroTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudyeckue  yCTpoOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4EHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[TpakTueckue paboThl. M3mepeHue BiIaKHOCTU
BO31yXa

4.1

4.2

OJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

41.1

412

OnexTpu3anusi Teia. DJEKTpUueckuil 3apsia. [lpa
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU U IMMOJIYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

B3zaumopeiictBue 3apsaaoB. 3akoH Kynona

4.1.5

DneKTpuuecKoe ToJIe. HanpsoxkéHHocThb
ANEKTPUYECKOro noiid. IIpuHuun cyneprno3unum.
JIuHUM HaNPSKEHHOCTH JIEKTPUYECKOTO TOJIS

4.1.6

4.1.7

4.1.8

Pabora CHII 3JIEKTPOCTATHYECKOTO HOJIS.
Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

[TpoBOMHMKM U JUAJEKTPUKH B TOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpoEMKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEprusl 3apspKeHHOTo
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOMCTBA: JIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJICKTPOCTATHYECKas  3alIUTa,
3a3eMJICHHE  AJIEKTPONpPUOOPOB,  KOHJAEHCATop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
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CPEJIAX

VYcenoBus CYIIECTBOBAHUSA OCTOSHHOTO
aneKTpudeckoro Toka. Mcrounwku Ttoka. Cuna
TOKa. IIOCTOAIHHEBIN TOK




4.2.2

Hanpspkenune. 3akon Oma Ju1s yyacTka Lenu

4.2.3

4.2.4

DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, napaji€jibHOC, CMCEIIAaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora snmekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTpoiaBkymas cuia (mamee — IJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma I8 mOJMHOM  (3aMKHYTOM)
aneKkTprueckoi nenu. KopoTkoe 3amMbpIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAJLJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METAUNIOB  OT
teMiiepatypbl. CBepXIIpOBOAUMOCTh

4.2.9

4.2.10

4211

OnekTtpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITY4YKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MPOBOAMMOCTh TOJYNPOBOIHUKOB. CBoiicTBa p-N
nepexoa. [lomyrmpoBogHUKOBBIC TPHOOPHI

BJICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIUTAxX.
BJICKTpOJ'II/ITI/I‘leCKaH JUucconuanms. :‘)J'IGKTpOJ'II/IB

4.2.12

DneKTpuuecKuil TOK B razax. CaMoCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psd. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

4.2.13

TexHHUEeCKHe yCTpOCTBA: aMIIEPMETP, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHMKa

11 KUIIACC

4.2.14

[IpakTueckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKAa TOKa U €ro
BHYTPEHHEro  compotuBieHus.  Habmionenue
JJIEKTPOJIN3a




Kon
pa3nena
4

4.3

Koanposepsiemoro
IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA
3JIeMEeHTA
OJIEKTPOAMMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHA S MHY KA
431 ITocTostHHEIE MarHUTBHI. BzaumopeiictBue
e IMOCTOSIHHBIX MarHUTOB
MaruuTtHoe noje. BekTop MarHuTHOW UHYKIIMH.
432 IIpunnun cyneprno3unuu. JIuHUM MarHUTHOU
e uHayKnud.  KapTuHa — JUHMA ~ MarHATHOM
WHIYKIAH TTOJISI TOCTOSTHHBIX MarHuTOB
MarsuTHoe 1moJjie IpoBOJHUKA ¢ TOKOM. KapTrHa
JUHUN TIOJIS JUTMHHOTO TMPSMOTO MPOBOJHHUKA M
4.3.3 3aMKHYTOT'0 KOJIbLIEBOI'O IPOBOJIHUKA, KATYIIKH C
TokoM. OmneiT  Opcrega.  BzaumopelictBue
MIPOBOJHHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOJyJIb M HallpaBIICHHUE
Cuna Jlopenma, e€ MOIylb W HaIpaBJICHHUC.
435 JIBI>KeHHE 3apsHKEHHON YaCTHIBI B OJTHOPOIHOM
MarHuTHoM noJjie. Pabora cunel JIopenma
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTYKITUT
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKkOH 3JIEKTPOMAarHUTHOM
e uHayknuu Papajest
Buxpeoe snexrpuueckoe none. JC unayKuuu
4.3.9 B MPOBOJHUKE, IBUKYIIEMCS MOCTYNaTeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTD. SBNenne camouuaykimuu. J/C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHuueckue yCTpOCTBA: MTOCTOSIHHBIC
4314 MarHHTHI, JJIEKTPOMATHUTHI, JJICKTPOJIBUTATEIb,
A YCKOPHUTEIH DIIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb
[TpakTudeckue paboThl. M3yueHue MarHUTHOTO
TOJIsI KaTyIIKu ¢ TokoM. MccnenoBanue nericTBus
4.3.15 MOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.

UccnenoBanue  sIBICHUS — DIEKTPOMArHUTHOM
WHIYKITAW
KOJIEBAHMS 1 BOJIHBI




5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

KonebarensHas cucrema. CBoOoHBIE
KoseOaHusl. I"apmonnueckue KoJIeOaHusl.
[Tepuon, yactora, amrmuTyaa u (asza KonedOaHmit

[IpyXuHHBIN MasITHUK. MaremaTnueckui
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen JAMHAMUYECKOE OINHUCAHHE
K0J1€0aTEeIbHOTO ABMXKEHUS

5.14

IIpeBpamienue 5SHEpruM INpHU TapMOHHYECKUX
Konebanusax. CBs3b aMIUIMTYIBl KOJeOaHUN
MCXOJHOW BEJIMUYMHBI C aMITUTYAaMH KojaeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebaTenbHblit KOHTYP. CBobOoHbBIE
AJIEKTPOMAarHuTHbIE KOJ€OaHUS B HJ€aIbHOM
K0J1€0aTeJIbHOM KOHTYpE. AHAJIOTHSl MEXAY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpAaHCHUA OHCPIrud B HACAIBHOM
K0J1€0aTeIbHOM KOHTYpE

BoiHyXKIeHHBIE ~ MEXaHHYEeCKHE  KOJIeOaHMs.
Pe3onanc. Pe3onancHas kpuBas. BeiHyXIeHHBIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

IlepemeHHBII TOK. CuHyconanbHbIN
[IEPEMEHHBIN TOK.

5.19

MOHIHOCTI) nepeMeHHoro TOKa. AMHJ’II/ITY}IHOG nu
JICUCTBYIOIIEE  3HAYEHUWE CHJIBI TOKa H
HaprDKCHI/Iﬂ

5.1.10

Tpancpopmarop. IlpousBoxacTBo, mnepenada U
norpebdieHue IIEKTPUYECKOMN JHEPTHUH.
OKOJIOTUYECKHE PUCKHM TIpU  MPOU3BOJCTBE
ANEKTPUUECKOMN DHEPIUH. Kynbrypa
HCIIOJIb30BaHUS 3IEKTPOIHEPTUU B
[TOBCEHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoiicTBa: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesad

IIpakTrueckue paboThI. Hccnenoanue
3aBUCHUMOCTH TepHoJia MajbIX KoJeObaHuil rpy3a
Ha HUTU OT JUIMHBI HUTH M Macchl Ipy3a.
HccnenoBanne INEPEMEHHOIO TOKa B LENHM U3
MOCJIEIOBATENBHO COCIMHEHHBIX KOHICHCATOPA,
KaTYIIKH U PE3UCTOpa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

Mexanuueckue BOJIHBI, yCIOBUS
pacnpocTpaHEHHUs!. [lepuon. Ckopoctb
pacnpocTpaHeHus U JJinHa BOJHBL. [lonepeunbie
Y TIPOJI0JIbHBIE BOJHBI

Hutepdepennus u mudpakius

MEXaHUYECKUX BOJH

3Byk. CxkopocTh 3BykKa. ['poMKOCTh 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHBIE BOJIHBIL. Y CJIOBUS U3JIy4EHUS
AIIEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanuss BekropoB E, B wmw v B
3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, nojsipuzanus,  IUQpaKIus,
uHTepdepenuss. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[Tkana >MeKTPOMArHUTHBIX BOJH. lIpuMmeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHI_II/IHLI PaauoCBA3U n TCICBUACHU .

Panuonokarnus. 371eKTpOMarHuTHOE 3arpsi3HEHHE
OKpYXAaroIIel cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuolpUEMHIUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

5.3.2

OIITUKA
[TpsMonuHeiHOE pacnpocTpaHEHUE CBeTa B
oxaHopoaHoM cpene. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHHi B INIOCKOM 3epKalie

5.3.3

5.34

5.35

[Ipenomnenne cBera. 3aKOHBI IPETOMIICHHS
cBeTa. AOCOJIIOTHBIN MOKa3aTeab NPeIoMIICHUS

ITonHoe BHyTpeHHee otpaxkeHue. lIpenenbHblit
YTOJI ITIOJTHOTO BHYTPEHHETO OTPAXKEHHUS
Hucnepcust cera. CioxHbIH cocTaB 0enoro
cBerta. [lBer

5.3.6

Cobwuparorue U pacceMBaroIIne JUH3BI. TOHKas
nuH3a. POKYCHOE pacCTOSIHUE U ONITUYECKas cuila
TOHKOM JuH3bl. [locTpoeHue wuzoOpaxeHuil B
coOuparoImMX W  pacceuBalOIIUX  JIMH3aX.




@opMyJia TOHKOH JTUH3BL. Y BEJINYEHHUE, 1aBAEMOE
JUH301

537 [Ipenensl  TPUMEHUMOCTH  I€OMETPUUYECKOMN

OIITUKHU

HNuTtepdepennus CBeTa. Korepentnsie
538 MCTOYHUKU. Y CIIOBHS HAOIIO/IEHUSI MAKCUMYMOB
h U MUHUMYMOB B MHTEp(EpPEHIIMOHHON KapTHHE

OT IBYX CMH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB
Hudpaxkus csera. udpakuuonnas pemérka.
539 YcnoBue HaONMIOIEHUS TJIABHBIX MaKCUMYMOB
h IpU MaJeHUd MOHOXPOMATHYECKOTO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusarus cBera

TexHudyeckne  yCTpOWCTBA:  O4YKH,  JIyIa,
5311 ¢doroanmapar, IIPOCKIIMOHHBIN ammapar,

MHUKPOCKOII, TEJECKON, BOJIOKOHHAs OITHKA,
TU(PaKIMOHHAS PEHIETKA, TIOISIPOU]]

[TpakTueckue paboTel. M3mepeHnue mokaszaTens

5312 TIPETOMIICHHSI. HccnenoBanue CBOWCTB
h u300paxkeHuit B JmMH3aX.  HaGumomeHue

JIACIIEPCUU CBETA
RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynaTel TEOPUHU
6.1 OTHOCHUTEJIBHOCTU: WHBApPUAHTHOCTb  MOJIYJIA

CKOpPOCTH  CB€Ta B  BaKyyme, IPUHLMI
OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHTEILHOCTh OOAHOBPEMCHHOCTH.
. 3aMe,Z[JIeHI/Ie BPEMCHH U COKpAIICHUC NJINHbBI

6.3 DHeprust ¥ UMIyJILC CBOOOTHON YaCTHUIIBI
CBsi3b  Macchl C DJHEpPrUedl W HUMIYJIbCOM

6.4 CBOOOJTHOW YaCTHIIbI. DHEPTHUs MOKOsI CBOOOIHOM
YaCTHIIbI

7.1

KBAHTOBAA ®U3MKA
BJIEMEHTEI KBAHTOBOI OIITUKH

®otonsl. dDopmyna Ilnanka cBs3u dSHEpruun
7.11 ¢doToHA ¢ ero 4yacToTOH. DHEpPrus U HUMITYJIC
dotona

OtkpeiTHe U wuccienoBanue  (Gorodddekra.

7.1.2
Ompiter A.I'. Cronerosa. 3akousl potorddexra




7.2

7.3

7.1.3

VYpaBHenue DOifHmreriHa s poTorddexTa.
«Kpacnas rpanuia» ¢potodddexra

7.14
7.15

Hasnenue ceera. OnbiTel [1.H. Jlebenena

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuuecKue yCTpOICTBA: (boTo37IeMEHT,
dboTogaTuuk, CoTHEUHAsE OaTapesi, CBETOANO]]

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
[TnanerapHast MOoJielib aTOMa

7.2.2

IToctynarel bopa. M3nydeHue u noriouieHue
(OTOHOB MpH MEpexojie aToMa C OJHOTO YPOBHS
SHEpruu Ha Apyro. Buasl cnextpoB. CroexTp
YPOBHEW dHEPTrUH aTOMa BOAOpPOAA

7.2.3

7.24

7.2.5

BosiHoBBIE cBOMCTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHo-BOJIHOBO#M Jyallu3M.
Judpakiius 2JIeKTpOHOB Ha KpUCTaIax
CHoHTaHHOE U BBIHYXJEHHOE  M3JIy4Y€HUE.
YCTpoiicTBO M IPUHLIKI pabOTHI Jlazepa
TexHuueckne  yCTpOMCTBa: CIIEKTPaJIbHBII
aHanmu3  (CHEeKTPOCKOM), Jiazep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[IpakTnueckue paboThI. Habmonenue
JIMHENYaToro CreKkTpa

ATOMHOE APO

7.3.1

Meronsl HaOJII0/IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTKpbITHE PaIHOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuro  cocraBa
paanoakTUBHOrO M3iaydeHus. CpoiicTBa anbda-,
oera-, ramMmma-Mu3JIy4eHHUs. Bnusuue
PalMOaKTUBHOCTHU Ha KHUBBIE OPTraHU3MBbI

7.3.3

7.3.4

7.3.5

OtkpeiTHe TNpoTOHA M HeWTpoHa. HykinoHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe unciio sjapa. M3otomnsl
Anbda-pacniaf. DIEKTPOHHBIH M TMO3UTPOHHBIH
Oera-pacma. [Mamma-uznydenue. 3aKkoH
PaIMOaKTUBHOTO pacmaia

DHeprusi CBsI3U HYKJIOHOB B siApe. SepHbIE CUTTBI.
JedexT macchl siapa

7.3.6

SAnepHble peakuuu. JleleHUe U CUHTE3 sIEp




7.3.7

Snepusiii  peaktop. TepmosimepHBI  CHHTES.
[TpoGaeMbl ¥ TepCIIEKTUBBI SAECPHONU YSHEPTETHKH.
DKOJIOTMYECKHUE aCHEKThI ACPHON SHEPTETUKHU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE O3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuueckue yCTpOMCTBa: [03UMETpP, Kamepa
Bunscona, sigepHblil peaktop, arToMmHas 6omba

[Tpaktnyeckue pabotel. McciaemoBaHue TPEKOB
qgacTHI] (10 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Bes3nusi, spKue 3BE3IBI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conneynas cucreMa. [lnanersl 3eMHON TpyMIIbI.
IInmaneTeI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11aHeTsl. Masble Testa ColHEYHOM CUCTEMBI

8.3

8.4

Conane, gorocdepa u armoctepa. CoHeuHas
AKTUBHOCTH

Uctounuk sHeprun CosiHiia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETHMOCTD, paauyc, TeMIiepaTypa, HuX
B3aUMOCBs3b. /J[uarpaMma «CreKkTpaibHbIN Kiiacc
— CBETHUMOCTB. 3BE3 bl TJIaBHOU
IMOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTDY TS 3BE3/1 rJIaBHOM
IOCJIEIOBATEIIbHOCTH
Buytpennee ctpoenue 38€31. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKACHUU M SBOJIIOLUHU
ConHna u 3BE31. DTanbl JKU3HU 3BE3 ]

8.7

Mneunslii [yt — Hama [Nanaktuka. CiupanbHast
cTpykTypa lamakTukm, pacnpeneneHue 3BE3N,
ra3a u nsiiu. [lonoxenue u npuxenue ConHua B
I"anakTuke. ITnockas u cepuueckas
noacucTemsl ['aakTuku

8.8

Tunsl ranakTuk. PaguorasiakTMku W KBa3aphbl.
UeEpHbie abIphI B iApax rajlakTUK

8.9

Bcenennas. Pacmupenue Bceenennoi. 3akoH
Xab6na. Pazberanme ramaktuk. Bospact wu
paguyc Bcenennoii, Teopuss bonpnioro B3pbiBa.
Mogens «ropsiueit  Bcenennoit». PenukToBoe
U3ITy4YEeHUE




MacurrabHast CTpYKTypa Bcenennoi.
8.10 Meraranaktuka.  Hepeménubie  mpoOsemsl
aCTPOHOMUU



ITPOBEPAEMBIE HA EI'D ITIO ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kon

NMPoBePSIEMOro
TpeOoBaHUSA

HpOBepﬂeMbIe Tpeﬁonaﬂnﬂ K IPE€AMETHBIM pe3yjbTaTaM

OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
001ero ooOpazoBaHus

1

CdopMupoBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUCCKHUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJararommmMun (1)I/I3I/I‘ICCKI/IMI/I INOHATHUAMHU H

BCJIIMYMHAMHU, XapPaKTCPU3YIOILINMU (1)I/ISI/I‘IGCKI/IG MpoueCChl

CdopMuUpoBaHHOCTh yMEHHUW NPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJICKYJISpPHOH  (U3MKH W TCPMOJUHAMUKH,
AJIEKTPOJMHAMUKY, KBAHTOBOW (DM3MKH I aHAN3a M OOBICHECHUS
SIBIICHUH MUKPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBHUS
(rpaHutbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeOoOIMi xapakTep GpyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUSI YAaCTHBIX 3aKOHOB;, aHAIM3HPOBATH (PUINICCKUE
MPOLECChI, WCIOJB3ysl OCHOBHBIC  TIOJOXKEHUS, 3aKOHBI |

3aKOHOMCPHOCTH

C(I)OpMI/IpOBaHHOCTB YMCHUA pasjindyaTbh YCIOBUA MNPUMCHUMOCTU

Mojiesiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HEsIBHO 33JJaHHOM (M3UYECKOM MOJAEIbIO: HA OCHOBAaHUU
aHaJgn3a yYCJIOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTyJaThl  (U3MYECKUX TEOpud  mpu
UCIIOJIb30BAaHUM  MAaTEMaTH4YECKMX METOJOB  pELIeHUs  3anad,
IPOBOAMTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
AHAJIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOABl PEIICHHUS C

Y4€TOM IMOITYYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIC 3a/1a4H, TPEOYIOIINE TPUMEHEHUS 3HAHUHN U3
pa3HBbIX pa3lieloB IIKOIBHOTO Kypca (PU3MKH, a TaKKe MHTErpaluu
3HAHUN W3 JPYrux TMPEeIMETOB €CTECTBEHHOHAYYHOTO ITMKIIA:
BBICTPAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOMl Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (pI/IBI/I‘-ICCKI/IC SABJICHUA




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONB3YEMBIMA B  (PU3UKE: TPOBOAUTH TPSMbIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAaIbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C WCIOJIb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBICHSITH
MOJIyYEHHBIEC PE3YNIbTAThI, UCIIONB3Ys (PU3NYECKHE TEOPUU, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4€0HO-UCCIIEI0BATENBCKON  JIEATEIbHOCTH C  HMCIOJIb30BAaHUEM
IU(GPOBBIX  M3MEPHUTEIbHBIX  YCTPOWCTB U J1a00OpaTOpHOTO

000opyIoBaHUs

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIb30BAHUHN, a TaKXKe pPasyMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnageHne pa3u4YHBIME  crioco0amMu  paboTbl ¢ uH(pOpMarmen
(GU3NYECKOTO COACPKAaHUS C  HCIOJIB30BAaHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIUe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BsSICHEHUST (PU3UIECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHCTEMAX, B MEXTAIAKTUYECKON Cpene; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'I 110

PU3UKE

Kon
pasnena/t
eMBbI

1
11

Kon
JJjIeMe
HTA

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

MEXAHUKA
KMHEMATHKA

111

1.1.2

MexaHndeckoe JABHXKCHUC. OTHOCHUTENLHOCTD

MexaHnyeckoro aBrmxkeHus. Cucrema orcuéra

MaTepI/IaJ'IBHaH TOYKa.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
)= (xr) ple)=(0)),
TpaeKIopI,
TepeMelleHIe: / v
AF =F(1,)~F(t)) =T, —F, =

= (Ax, Ay, A2),

IV TE.
CroxeHHe MepeMeTneHHii:

Ny =0 +47

1.13

1.14

CKOpOCTB MaTCpHaHBHOﬁ TOYKMH:
O=__
At

=rr'= [Ux.q,.u__].

Ar—{

Ax ,
v, =—| =x/. aHanmoru4HO v, =y,, V.=Z,.
At o '

CIoxeHHe CKOpocTell: 0, =0, + 0, -
Brruncnenue nepemMeInenus 1 myTd MaTepuaibHON TOYKU
IIPY IPSIMOJIMHEMHOM JBU>KEHUU BJIOJIb OCU X IO TpapuKy

3aBUCUMOCTH Vx(t)




v _ Av _,
YCKD[}EHIIE MAaTEPHAMBHOI TOYIKIL: d = — =L, 7
At |y
Au C
a =—2 =(v,),". aHanorm4Ho a, =(v, ', a.=(v.
Ay i
PaBHOMepHOE NPAMOJIMHENHOE ABUKECHUE:!
xX(t) = xg + Vpyt
115
Uy (t) — vg, = const
PaBHOyCKOpeHHOE IPSIMOJIMHEHHOE IBHKEHUE:
ats
x(t)=x,+uvu, t +-2
v (t)=u, +at
1.1.6 a,. = const
UEI - Lﬁ‘x = EHI [IJ _"‘"—1]
[
HPII JBILKESHIII B OTHOM HAMPAaBICHII IIVIE S = 21
CobosaHoe najieHne. Y ckopeHue cBOOOIHOTO MaieHusl.
Vi 13 ﬁo
117
Vo o
(0] Xo T'.r
JIBm>xeHue Tena, OpOIIEHHOTO MOJT YITIOM 0. K TOPU30HTY:




[.r{r} =X t Uyt =2, tUycosa-f

P . 2
vy =y, Uyt +gJT =V, +ysina- I—STT

v.(t)=v,, +g1f=v,sina— gt

=0

=—g =const

{U;- )=y, =v,cosu
o
o X
{gr

KpuBonunerinoe npuxenue. [[BikeHne MaTepuaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAs CKOPOCTh TOUKU:

v = wR

HpI/I PaBHOMCEPHOM JABUKCHUU TOYKH 110 OKPYKHOCTH

1.1.8
21 5
w=—=21v
T
. LleHTpoCTpEMUTENBHOE YCKOPEHUE TOUKU:
v? X
Ay = ? = w“R
. [losiHOE yCKOpeHHEe MaTepruagIbHOU TOUYKHU
119 TBépnoe Teno. [locTynarenbHOe U BpaliaTeIbHOE
JBUKEHUE TBEPAOTO TeNa
1.2 JANHAMUKA
191 Nuepumanbubie  cucrembl  oTcu€ra. llepBbii  3akoH
Herorona. [Ipuniun otHocuTensHocTH [Nanunes
Macca tena. IInoTHOCTE BelliecTBa:
m
1.2.2 ==
N7
1.2.3 Cwa. [IpuHIUTT CYTIEPIIO3UITNH CHUT:




1.24

1.2.5

1.2.6

- - -

FpaBHo/:LeI‘/'ICTB = F1 + F2+- .

Bropoii 3akon HeroTona: juig MatepuansHoit Touku B UCO

>
>

F, = may

Ap = FAt

pu

>

F = const

-—

‘Flfé F}_‘l

TpeTI/Iﬁ 3akoH HrroToHa nis MaTCPHAJIbHBIX TOYCK!

>

Fip = —F5

3aKkoH BCEMHUPHOI'0 TATOTCHUA: CHUJIbI NPUTAKCHUA MCKIAY

TOYCUYHBIMH MacCaMt PaBHBI
mym,

F=6"

Cuna TSOKECTH. ]_IGHTp TSKECTH Teja. 3aBUCUMOCTE CHUJIBI
TSOKECTH OT BBICOTHI h HaJa MOBEPXHOCTHIO IUIAHETHI
paguycom RO:

GMm

9= R, + h)2

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx




1.3

1.2.8

1.2.9

13.1

1.3.2

1.3.3

Cuna tpenus. Cyxoe TpeHue.

Cuita TpeHUsl CKOJIbKEHUS:

Frp = uN
Cuna TpeHus noKos:
Ep, < uN
Koadduuuent tpenuns
[aBienue:
F,
P=-7¢
CTATHUKA
.
F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaluCHUA:

M| = FI, rae | — maeyo cusr

>

F

OTHOCHUTEJIbHO  OCH, MPOXOASIIe  uepe3  TOUKYy
NEePHEHANKYISIPHO PUCYHKY
enTp macc Tena. LleHTp Macc cUCTEMBI MaTepHUATbHBIX

TOYCK:

> >

? myr, +myr+...

TH.M.

m; + my+...

B onHOpOHOM MOITE TSHKECTH
(g = const)

HOCHTP MACC TCJIa COBIAAACT C €ro HECHTPOM TAKCECTU

VYcnous paBHoBecus TBEpaoro tena B MCO:

@)




14

[M;+M, +...=0
\[}:"1+F3+...=[J

3akoH [Tackansa

O1

JlaBaeHue B )XuAKOCTH, Iokosmeiicsa B UCO:

p = Do+ pgh

[(®2)

3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CIIH TeJIO0 U KUAKocTh nokosarcs B UCO, To

FApx = ng/BbITECH

VcioBue 11aBaHus TEN
3AKOHBI COXPAHEHU S B MEXAHUKE

NMiynbsc MmaTepralbHONM TOYKU:

p=mv

NMItynbc cucTemsl Tei:

P =D +p2+

3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCAa:

B CO

Ap = A(pl + p2+' ' ) = FIBHEIIIHAt + FZBHeIHHAt-l-' "

B UCO , eciu

, €CITN

- -

FlBHeLUH + FZBHeLuH+- = 0




1.4.5

PeakTuBHOE IBHKEHUE

F

Ar X
Pabora cuiibl Ha MajIOM NIEPEMELICHUMN:

A=|ﬁ'|-|ﬂf|-co5 o=F, -Ax

MOIIHOCTD CHIIBL:
€CJIM 32 BpeMsI

At

pa60Ta CHJIBI UBMCHACTCA HAa , TO MOIIHOCTBH CHJIBI

AAd
P=—0 =F-p-cosa
ﬂf Ar—

Kunernueckas sHEprus MaTepuaibHON TOUKH:

2 2

mv p
EKI/[H = =
2 2m
1.4.6
3aKOH U3MEHEHUS! KHHETUYECKOW SHEPTUH CUCTEMBbI
MaTtepuanbHbIX Todek: B UCO AExuua = Al + A2 + ...
[loTeHuumanpHas SHEPTUs:
JUTS] IOTEHITMAJIBHBIX CHJT
147

A12 = E1n0TeHu - EZHOTEHu_: AEHOTeHu




[ToreHmanbHast HEPTUsi MaTEPUATILHOM TOYKH B

OJHOPOJHOM IT0JIC TSAKECTHU:

EHOTeHu =myg h

[TorennuanbHas SHEPTUs ypyro aehopMUpPOBAHHOTO

TCia:

kx?
EHOTeHu = T

3aKOH N3MCHCHUS U COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HepFI/II/I:
Euex = Bsm T EIIGT\BHII-

1438 B IICO AE,ex = Asgcex HEMOTEHIL CHI

B IICO AE,zx = 0. eClI Agcex menoresm cax = 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnYeckue  KomeOaHUs  MaTepHAIbHOM  TOYKH.
Ammumatyna u  Qaza  konebanmii. KunHemarmueckoe
OIMCaHUE:
x(f) = Asin( @t +o, ).
v (5) =x.
a(f=(v.),=—e'x)=a +ax=0,
TJI€ X - CMEILEHUE U3 PaBHOBECHUS.

JlnHamMuyecKkoe OnucaHue:

151 ma, = —kx,
rje
k = mw?
. OTO 3HAYHT, YTO
FE, = —kx.

3Hepr CTHUYCCKOC OIIMCaHHuEC (3aKOH COXpPAaHCHUA

MEXaHWYECKON IHEPTUN):




2.1

JJM‘+£_M{m_Fc4 B

2 2 2 2

CBs3b aMIUTUTYZIBI KOJIEOAHWUW CMEIICHHS MaTepHaIbHOU
TOYKM C AaMIUIUTyaMu KojiebaHui e€ CKOpocTH U

YCKOpPEHUSI:

Upe =04, a_ =04

1.5.2

153

154

155

[Tepuon 1 yacTora KoJeOaHUH:

[Tepron Manbix CBOOOJHBIX KOJEOAHM MaTEeMaTHYECKOTO

MasiTHHKA.

T=2?EJI
g

Hepﬂoz[ CBO6OI[HLIX KoJIeOaHMi IIPY>XUHHOI'O MassTHHUKA:

m
T=2m|—

k

Bremnyxnaennole kosnebOanus. Pe3onanc. Pe3onancHas
KpHBas
[Tonepeunbie u  mpopofibHbie  BOJHBL.  CKOpPOCTH

pacnpocCTpaHCHUs U JJIMHA BOJIHBI:

v
A=vT =—
v

WnTepdepenius u qudpaxuus BOJIH

3Byk. CKOpOCTbH 3ByKa

MOJIEKVJISIPHASA ©®U3UKA. TEPMOJAMHAMUKA
MOJIEKVYJISIPHAS ®U3UKA

211

Mopgenu cTpoeHHs ra3oB, XUJIKOCTEH M TBEPIBIX TeEIL
[Tycth TepMoanHaMuyeckas cucrema (Teno) coctout u3 N

OJMHAKOBBIX MOJICKYII. Torma KoIHU4eCcTBO BElIeCTBA




rac

—4ucao ABorajapo, M — macca CUCTEMBI (Tena),
U

— MOJIsIpHas Macca BCUICCTBa

212 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BELIECTBA
213 B3aumopeiicTBue yacTuil BelecTra
214 Juddysus. bpoyHoBckoe ABIKEHHE
2.1.5 Mozens uneanpHoro raza B8 MKT
CBsi3b MEXIy [JaBJICHUEM U CpEIHEd KHUHETHYECKOU
SHEPrUeH MOCTYMATEIHFHOTO TEILIOBOTO ABMKCHHUS MOJICKYJT
ujeansHoro rasza (ocnoBHoe ypasuenue MKT):
P=1m,nu: =En_fm¢u1 N
3 300 2 3
2.1.6 '
rie MO — Macca OJJHON MOJICKYJIBI,
N
n=y
- KOHIICHTPAUS MOJICKYIT
2.1.7 AbcomoTtHas Temmeparypa: T =t +273K
Cs3p TemmepaTypsl Ta3a CcO CpeJHel KHHETUYECKOU
DHEPrUeil MOCTYMATeILHOTO TEIUIOBOTO JBHKCHHS €r0
MOJIEKYII:
2.1.8 a:ifw* =EkT
L2 2
2.19 VYpaBuenue p = nkT
211

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




(Vpaprerne Merrereesa — Kiareipora
| BeIpeuKeHHe /U1 BHYTPeHHEH 3HEPIHH
VpaereHne Menzeneepa — KianelipoHa (mpHme
3aIIcI):
pRT

pV=%RT = vRT = NKT, p=E=

BrlpazkeHIle 111 BHYTpeHHell 3HepIil 0IHOATOMH
raza ([IpHIMeHIMEIe (JOPMEI 3aITICH):

L‘=%vRT =%MCT 3 MR —ve, T = %pV

2L

3aKkoH Z[aJ'ILTOHa AJI1 AaBJICHUS CMECHU PAa3PCKCHHBIX I'a30B:

211
P =D + D2 +...
1
H3omporiecchl B pa3peskeHHOM rase ¢ MOCTOSHHBIM YHCIOM
MoJieky N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const ,
nzoxopa (V = const):
p
— = const
T
211
2 u3obapa (p = const):
|4
— = const

I'paduaeckoe nmpencrapnenue n3omnporeccos Ha PV-, pT-u

VT- nuarpammax.

OO0benMHEHHBIA Ta30BbIH 3aK0H:




—— = const
T

JJIA TIOCTOAHHOI'O KOJIMYCCTBA BCIICCTBA V.

HaCBIH_[eHHBIG U HCHACBIILICHHLIC IIaphbI. KauecrBennas

211 3aBUCUMOCTb IUIOTHOCTU U JIaBJIEHUS HACBIIIEHHOrO Mapa
3 OT TEMIIepaTypbl, MX HE3aBUCUMOCTb OT 0OBEMa
HACBIILIEHHOI'0 Ilapa
BrnaxkHocTh Bo3yxa.
OTHOCHUTEIbHAS BIAKHOCTH!
2.1.1 b = Prapa(T)  Prapa(T)
4 pﬂacmm,napa (T) pHacmmnapa (T)
211 M3MeHeHMe arperaTHbIX COCTOSHUI BellecTBa: MCIapeHue
5 Y KOHJICHCAIUS, KUTICHUE KUIKOCTH
211 M3menenue arperaTHeIX COCTOSIHMM BELIECTBA: IUIABICHUE
6 U KpUCTAJIM3aLUs
211
. ITpeoOpa3oBanue sHepruu B (ha30BbIX NEpexoaax
2.2 TEPMOANHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BHyTpeHHss sHEprus
Tennonepenaua kak cnoco0 U3MEHEHHs BHYTpEHHEH
2.2.3 sHepruu  06e3  cosepuieHus  pabotbl.  KonBekius,
TEIUIONPOBOAHOCTb, U3TyYEHUE
KonngecTBo TemioTsI.
VY nenpHast TETIOEMKOCTH BEIIECTBA C:
224 0 = cmAT
VY nenbHas TerioTta mapooopaszoBanus L: Q = Lm.
2.2.5 VenbHas TermioTa miasieHus A Q = Am.

VY aenwpHast TEIUIOTA CropaHus ToruuBa : Q = gm




DnemeHTapHas paboTa B TEPMOJMHAMUKE:

A =pAV

2.2.6
Beruucnenne pabotsl mo rpaduky mnpomecca Ha PV-
Juarpamme
[TepBblii 3aKOH TEPMOJAMHAMUKU

Q12 = AUyp + A1p = (Uy — Up) + Ay

2.2.7
Anmabara:

Q12 =0= A1, = (U; — U;) = AUy,

2.2.8 Bropoii 3akoH TepmoaunHaMuku. HeoOpaTuMbIe mpoIeccol
[Tpunimne! aeiicTBrs TennoBbix MamuH. KIT:
MakcumanbHoe 3Hauenue KII/. Iukn Kapno:

221 T. T,

AT = M e _lmp “fnon Do
0 Y- Ty
VYpaBHeHHe TEII0BOro OanaHca:
221
1 Q1+Q2+Q3+:O
3 OJIEKTPOIMHAMUKA
3.1 OJIEKTPUYECKOE ITIOJIE
OnekTpuzanusi Tel U €€ MPOSBICHUS. DJIEKTPUUECKHUI
311 3apsan. JIBa Buaa 3apsiga. DIEMEHTApHBIN JICKTPUUECKHUI

3apsna. 3aKkoH COXPAHCHUA JJICKTPUYCCKOT'0 3apdaa




3.1.2

B3aunmoneiictBue 3apsanoB. ToueuHble 3aps/ibl. 3aKOH
Kynona:
B OJTHOPOJIHOM BEIIECTBE C AUICKTPUUECKOMN

MMPOHUITACMOCTBIO

q,

F:k|‘f1|'|:?1 __1 _|"'.;"1|'1
&1 4mes, 17

3.13

3.14

3.15

Onektpuyeckoe mose. Ero aeiicTBue Ha 3JIEKTPUUYECKHUE
3apsiibl

Hanpsx€HHOCTB 3JIEKTPHYECKOTO MOJIA:
) F
E=——

qnpo6Hbu?1

ITone ToueyHoro 3apsaa:

E =k

T2

OIHOPOJHOC ITI0JIC!

>

E = const.

KapTrHbl mMHNI HANPS)KEHHOCTH ATUX MOJEN

IToTeHIINAIEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTH MOTEHIIMATIOB U HaIIpsI’KCHUC:!

Az = q(d1 — ¢2) = —qAp = qU.

IToTenunanbHas SHEpTUd 3apsAaia B S3JICKTPOCTATHYCCKOM

IT0JIC!

W =q¢




HOTCHHI/IELTI SJICKTPOCTATHUYCCKOI'O I10JIA:

¢_Y
q

CBs13b HaHpH)KéHHOCTI/I I10JIs1 ¥ Pa3HOCTH ITOTCHIIUAJIOB JJIs1

OJTHOPOJTHOTO 3JIeKTpocTaThueckoro mossi: U = Ed

[TpyHIMI CynIEpIIO3ULIUM FIEKTPUUECKUX TTOJIEH:

- - -

E=E1+E2+,¢=¢1+¢2+

3.1.6
IIpoBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3apsAI0B: BHYTPU IPOBOJHUKA
3.1.7 £l =0
, BHYTPU U Ha ITIOBEPXHOCTHU IIPOBOJHUKA (¢ = CONSt
318 Jusnexrpuku B 9JIEKTPOCTATUIECKOM noJe.
o JnsnexTpudeckas IPOHUIIAEMOCTD BEILIECTBA €
Konzgencarop. D1eKTpoEMKOCTh KOHJIEHCATOpA:
c4
U
3.1.9 ,
DNEeKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOpa:
€S
= p =¢Cy
[TapayienpHOE COEIMHEHNE KOHIEHCATOPOB:
q=¢q1+q+..., Uy =U; =..., Cpapann — C1 + Co+...
311
0

IlocaenmoBareabHOE COCAUHEHHE KOHACHCATOPOB:




OHeprus 3apsHKEHHOI0 KOHAEHCATopa:

311 qu CU?* ¢*
1 cT 2 2 2
3.2 3AKOHBI ITTOCTOSAHHOI'O TOKA
Cuna Toka:
=2
3.2.1 Al x50
[TocTostHHBIN TOK: | = const
st moctosinHOTO TOKa ( = It
392 VYcnoBust CylecTBOBaHUS AIEKTPUIECKOTO TOKA.
o Hanpsoxenue U u DJIC E
3akon OMa aJig y4acTKa Iernu:
3.2.3 I = v
. . - R
DneKTpruuecKoe COTPOTHBIICHUE. 3aBUCHUMOCTh
COIPOTHBIICHUS OJTHOPOTHOTO MTPOBOIHKKA OT €0 JUTUHBI U
324 CeYeHHUsA. Y IeTbHOE COMPOTHBIICHNE BEIIECTRA.
2. l
R=p-=
s
Hctounuku Toka. 9JIC ucTouHrKa TOKa:
E — ACTOpOHHl/IXCI/IJ'I
3.25 q

BHYTpeHHCC CONMPOTUBJICHHUEC NCTOYHUKA TOKA

3.2.6




3.2.7

3.2.8

3akon Oma 111 TOTHOM (3aMKHYTOH ) 3JIEKTPUYECKOM IIeTIH:

E = IR + Ir, oTkyna

[TapannenbHOe COEMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+..
Rnapann Rl RZ

HOCHCHOB&TCHBHOC COCAMHCHUC ITPOBOJHHUKOB:
U=Ul+U2+.,I11=12=..,
RHOCJl - R1 + R2+ .-

PaGota snexkrpuueckoro toka: A = UL,
3akoH Jlxoynsa — Jlenna:
Q = IRt

Ha pesucrope

2

U
R:Q=A=12Rt=IUt=?t

3.2.9

MonIHOCTh QJICKTPUYCCKOT'O TOKA:

AA
P=— =1
At |, 0
TeroBast MOIIIHOCTB, BBIAEISEMAsl HA PE3UCTOPE:
N
P=IPR=—=]U
R

MoniHoCTh HCTOYHHKA TOKA:




MCTEHJT

At Ars0

CBoOOAHbIE  HOCHTENM  JJIEKTPHUECKUX  3apsiioB B

3.2.1 MPOBOJHUKAX. MexaHu3Mbl TPOBOAUMOCTH  TBEPIABIX
0 METaJUIOB, PAaCTBOPOB M PACILIABOB 3JIEKTPOJIUTOB, T'a30B.
[TonynpoBoanuku. [1oynpoBOAHUKOBBIN AKOT
3.3 MAT'HUTHOE I10JIE
MexaHndeckoe B3aMMOJICHCTBHE MAarHuTOB. MarHutHoe
noie. Bekrop wmarHutHOM — wHAyKuuMH.  [IpuHimmn
CYNEPIIO3UITUN MAarHUTHBIX TOJICH:
B =B;+ B,+...
33.1 L2
JlvHMM WHAYKOMM MarHutHoro nouss. KaprtuHa JmHUN
UHIYKIUU MarHuTHOT'O OIS II0JI0COBOTO Hu
MOJAKOBOOOPA3HOI0 MOCTOSIHHBIX MarHUTOB
OneiT Opcrena. MarHuTHoOe 1oje MPOBOJHUKA C TOKOM.
332 KaprtvHa nuHUI MHAYKIMM MarHATHOIO MOJIA JUIMHHOTO
NpsIMOTO  TPOBOJAHMKA M 3aMKHYTOTO  KOJIBLIEBOTO
MIPOBOJIHUKA, KATYILIKH C TOKOM
Cuita Amnepa, e€ HalpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
3.3.3 | , TJc 0. — YroJ MexJy HalpaBJICHUEM NPOBOJHHKA U BEKTOPOM
B
Cuia JlopeHiia, e€ HanpaBJICHUE U BEJIMYMHA:
Fnop =1 q | vBsina
T7I€ 0L — YTOJI MeXKIy BEKTOpaMH
3.34 3

v




3.4

. JIBkeHue 3apsHKEHHON YacTHIBI B OJTHOPOJTHOM MAarHUTHOM
[oJie

OJIEKTPOMATHUTHA A MHYKIUA

IToTok BEKTOpa MarHUTHOM HHIAYKIWHA:

® = B,,S = BScosa

34.1
3.4.2 SIBnenue anexkTpoMarHuTHOM uHAYKIMKU. DJC HHIYKIMH
3aKOH AIEeKTpOMarHuTHOM nHaykuuu dapajes:
AD
343 E=—ro =-0
At At
\1\3\%:1'
[
( = =Y
3/1C MHAYKIXH B IPSIMOM TIPOBOHUKE UTHHOM |,
JBHKYILIEMCS CO CKOPOCTBIO
v
344
2N

B OJTHOPOJTHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

, TJIe 0. — yroJI MeX1y BeKTopoM B 1 Hopmaiibio

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPELI




; eclii
l
1
B
, U
v
TO
| E; |I= Blv
345 [IpaBuno Jlenna
NHIyKTUBHOCTD:
- o
1
346 ,wm®=LlI
Camounnykuus. JIC caMOMHAYKITUU:
AT
5T EL —H
0
DHeprus MarHUTHOTO TIOJIST KaTYIIKU C TOKOM:
LI?
3.4.7 w, = —

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHBI

3.5.1




3.6

Koneb6arenbupiii KoHTYp. CBOOOJHBIC 3JIEKTPOMAarHUTHBIC

Kosie0aHus B UACATLHOM KOJiebaTeIbHOM KOHTYpE:
[a() =G ensin( ot + o)

11['{] =q;=mqmms['mr+::pﬂ:] =I__ cos(ot +q,)

®opmyna Tomcona:

T =2nVLC
, OTKyJ1a
21 1
w=—=—
T AILC

CBs13b AMIUIMTYABI 3apsada KOHACHCATOpa C aMHJII/ITy,HOﬁ
CHIJIbI TOKa npu CBO6OIIHI>IX OJICKTPOMArduTHBIX

KoJIeOaHHIX B nacaJlbHOM KoJIe0aTeIbHOM KOHTYpC:

gm:—

LE))

3aKoH COXpPAaHCHUA SHCPIUU B UACAIIbHOM KoJIEOATEILHOM

KOHTYpE:
35.2
3.5.3 BeIHyX1€HHbIE 3IeKTpOMarHuTHbIE Kojiebanus. Pe3onanc
Ilepemennbii  TOK.  IIpowsBomcrBo, mepemadya U
noTpeOIeHUE IIEKTPUIECKON SHEPTUH
P ot L
+ = e = X — const.
2 2 2 2
CaoiicTBa BIIEKTPOMATHUTHBIX BOJIH. Bzaumuas
OpHUEHTALUsl BEKTOPOB B JJEKTPOMArHUTHOW BOJIHE B
BaKyyMe:
355
E1lBlc
356 [MTxama 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

SJICKTPOMArdMTHBIX BOJIH B TEXHUKE U 6I)ITy

OIITHUKA




3.6.1

3.6.2

3.6.3

[IpsamonuHeiHOE pacnpoOCTpaHEHUE CBETa B OJHOPOIHOM

cpene. TodyeuHbli UCTOUHUK. JIyd cBeTa

3aKOHBI OTPa)KEHUs CBETA.

a=p

ol P

LSS

[Toctpoenue n300paxeHuii B MIOCKOM 3epKae

3.6.4

3.6.5

3aKOHBI IIpCIIOMJICHUS CBCTA.

IIpenomnenue ceera:

nysina = n,sing.

AOCOIIOTHEIH ITOKAa3aTelIb IMPCIIOMJICHUA:

C
Nage = ;

OTHOCUTEIBHBIN MOKa3aTeIb TPETIOMIICHUS:
ny, vy

nOTH -
1 D2

Xox J1y4eil B Ipu3Me.
1|||-"'1 = 1'2 - .”1}.1 = I?}}.:
CooTHOIIEHHE YacTOT U COOTHOUIEHHWE JIJUH BOJIH TPU

nepexoac MOHOXPOMATHYECKOI'O CBCTAa HYEPC3 TI'paHUIY

paszena IByX ONTHYECKUX CPeI:




Ny< My )

ny

(l.ﬂp

[TonHoOe BHYTpEHHEE OTPaKEHUE.
[penenbHbIA Yol MOJTHOTO BHYTPEHHETO OTPaKCHHS:
1 n,

Sina,, = =
P Moy n,

CO6I/IpaI-OH_[I/IC U pacCCUBArOMIUC JIMH3BI. Tonkas nmH3a.

DOKYyCHOE PACCTOSTHUE U ONTHYECKAsi CUjla TOHKOW JIMH3BI:

D 1
3.6.6 =T
®opMyIia TOHKOU JIUH3BIL:
1 N 1 _ 1
d f F
YBenuuenue, 1aBaeMoe TUH30M:
h 1f1
F = —_ = —
H d
3.6.7
d T
[ |
H F
F\ h
f
R P
B ciiyuae paccenBaronieil JIMH3bI:
3.6.8

1
DO= F =—=0,
D




[=—=

h 1f1
H™a !

Xox ayya, NPOUIEAIIETro JUH3Y MO MPOU3BOJIBHBIM YTIIOM
K e€ TIaBHOM ontryeckoi ocu. [loctpoeHune n3o0pakeHuit
TOYKH U OTPE3Ka MPSMOI B COOMPAIOIINX M PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

doroamnmapaT Kak ONTHYECKMH mpubop. [maz kak

3.6.9
ONTHYECKasl CUCTEMA
Untepdepenuss cBeta.  KorepeHTHble  HMCTOYHUKH.
VYcnoBust HaONMIOAEHUS MaKCHMyMOB M MHHHUMYMOB B
UHTEp(PEpPEHIIMOHHON KapTUHE OT JABYX CHH(]A3HBIX
KOT'€pEHTHBIX UCTOUHHUKOB:

3.6. “

A
MAKCIIMYMBI — A =2m;; m=0+1+2 +3
A
MITHIIMYMET — A=(2m+1)—, m=0,£1,£2 £3,
2

Hudpakuus cBeta. JudpakunonHas pemérka. YciaoBue
HAOJIO/IEHUsI TJIaBHBIX MAaKCUMyMOB IMpU HOPMaJbHOM
1aIeHU MOHOXPOMATHYECKOT'0 CBETA C JUIMHOM BOJIHBI A Ha

36.1 peméTky ¢ nepuoaom d:

1
dsing,, =miA,m=0,+/-1,+/-2,+/-3,...
3.6.1
5 Hucnepcus ceera
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIU3M
411 ['mnore3a M. Ilnanka o kBanTax. ®opmyna [lnanka: E = hv




dotonbl. DHEpTUs PoTOHA:

E=h hc
1 p
4.1.2
Nmmynbe ¢oToHa:
_E hv _ h
P=C=C 72
413 ®oroadpdexr. Ombitet  A.I'.  CromeroBa.  3aKOHBI
o dboTtorddexra
YpasHenue DitHmTeitHa 1 PoTodPdeKTa:
Egorona = ABbIX0AA + Eiyumax,
riae ,
hc
Ecl)OTOHa =hv = 7'
414
hc
ABLIxo,qa = hv}cp = /1_
Kp
2
mv
Euumax = % = eUsan
[laBiienue ceera.
415 JlaBneHne cBeTa  HAa  TOJHOCTBIO  OTPAKAIOIIYIO
o MOBEPXHOCTh W  HA  MOJIHOCTHIO  ITOTJIOIIAOIIYFO
MOBEPXHOCTh
4.2 OU3UKA ATOMA
42.1 [1nanerapnas Mozens aToma
422 [Tocrynartel bopa. U3nydenue u nornomenne GoTOHOB MPU

nepexo/ie aToMa ¢ OJJHOTO YPOBHS YHEPIHH Ha JAPYTroil:




4.3

hv, = he =|E" —.Em|

mn - .
S

JInHelyaTele CIIEKTPBI.

CriekTp ypoBHEH sHEpruu aToMa BOJA0poJa:

E =——, n=1,23, _
ne
OU3NKA ATOMHOI'O APA
Y Hyxnonnas monens siapa ['eitzendepra — MBanenko. 3apsn
- anapa. MaccoBoe uncio sapa. M30Torsl
PaanoakTHBHOCTD.
Anbda-pacnan;
SX—5Y+ JHe
bera-pacnan.
DNEeKTPOHHEIN B-pacna;
4.3.2
'}X—}Zi‘lY + _‘i'e +v,
[To3utpoHnHslii B-pacnan:
AX-AY+ Je+v,
IN'amma-usnydenue
3aKOH paJIMOaKTUBHOTO pacnajaa:
-t
N(t) =Ny *2T
4.3.3
ITycth M — Macca paAMOaKTUBHOIO BellecTBa. Toraa
-t
m(t) =my* 2T
4.3.4 SAnepHble peakuuu. JleleHUe U CUHTE3 sIIEp




