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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1o gu3suke Ha ypoBHE CpeiHEro o0Liero oopa3oBanus pazpaboTaHa Ha OCHOBE NOJIOKEHUI U TPEOOBaHUH K
pe3yabpTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelbHOM mporpammsbl, npenacrasiieHHbIX B PI'OC COO, a Takxke ¢ y4érom
dbenepasibHON paboueit mporpamMmbl BocruTaHus W KoHmenmuu mpemnojaBaHus ydeOHoro mpenmera «Dusnka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peann3yonux OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

[IporpaMma 1o ¢u3uke ompeneiser o00s3aTeNbHOE NPEIMETHOE COJAEPKAHHUE, YCTAHABIMBAET PEKOMEHIYEMYIO
MOCJIEZI0BATEIBHOCTh M3YUYEHHsI TEM M PA3/EJOB YyYEOHOIrO MpeAMETa ¢ YYETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX
CBA3E€H, JIOTMKM Y4eOHOro IIpollecca, BO3PACTHBIX OCOOEHHOcTeld oOyuwaromuxcs. IIporpamma no ¢usuke paér
MPEACTABICHUE O LENSAX, COAECPHKAHUM, OOIIEH cTpareruu oOydeHHs, BOCIIMTAHUS U Pa3BUTHUS OOY4YaIOIIMXCSA CPEICTBAMU
yueOHoro npenmMera «Pu3nka» Ha yriryOJIEHHOM YpOBHE.

N3ydyenne kypca QUMK YriIyOJEHHOTO YpPOBHS IMO3BOJISIET peajn30BaTh 3aJaud Mpo(eCCUOHAIBbHOW OpPHEHTAalUH,
HAIpaBJICHO Ha CO3JaHME YCJIOBUM AJI1 NPOSBICHUS CBOMX HMHTEIUIEKTYaJbHBIX M TBOPUYECKHX CHOCOOHOCTEM KaXKIbIM
oOyyJaroummcs, KoTopble He0OXOAUMBI JIJIsl MPOAOLKEHUST 00pa30BaHUsl B OPTaHU3ALUAX MPOPECCHOHAIBHOIO0 00pa30BaAHUS
0 Pa3JIMYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUATBHOCTSIM.

B nporpamme no ¢usuke onpenesistoTcs IIaHUPYEMbIe pe3ysbTaThl OCBOCHMSI Kypca (PM3MKH HAa YPOBHE CPEIHEro
o0uiero o0pa3oBaHus: IMUYHOCTHBIE, METAIIPEIMETHBIE, IpeAMEeTHbIE (Ha yTriyO0iaéHHOM ypoBHe). HayuHo-MeToaomornueckoi
OCHOBOM ISl pa3pabOTKM TpeOOBAHMM K JIMYHOCTHBIM, METAlpPEAMETHBIM M TMPEAMETHBIM pe3yJbTaTaM oO0ydarouuxcs,
OCBOMBIIMX IMporpamMmy Mo (pu3MKe Ha YpPOBHE CpeIHero oOmiero oOpa3oBaHHsA Ha YINIyOJIEHHOM YpOBHE, SBIISETCS
CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

[IporpamMma no pusmKe BKIIOYAET:

IUIAHUPYEMBbIE Pe3yJIbTaThbl OCBOEHUS Kypca (PU3MKU Ha yriyOJEHHOM ypOBHE, B TOM YHCIIE MPEIMETHBIE PE3yIbTaThl
o rogam o0y4YeHus;

cojiepkaHue yueOHoro npeaMera « @usukay 1o rojgam o0ydeHusl.

[IporpaMmma 1o (Qu3nMkKe UMEET NPUMEPHBIA XapakTep M MOXKET ObITh HCIOJB30BaHA YUYHUTENSAMU (UMUK IS
COCTaBJICHUS CBOUX pabOYUX MPOrPaMM.

[IporpamMma mo ¢Qu3uke HE CKOBBIBAET TBOPYECKYIO HHHUIIMATHUBY YUHUTEJCH U MPENOCTABISIET BO3MOXKHOCTHU ISt
peaiv3aliyd PA3NUYHBIX METOAMYECKHX IOAXOJ0B K NPENOAaBaHUI0O (PU3MKKM Ha yriayOJI€HHOM YPOBHE IPH YCIOBUHU
COXpaHEHUs1 00A3aTENBbHOM YaCTH COIEpKAHMS Kypca.



®dusuka Kak Hayka 0 HanboJjee 00X 3aKOHAX MPUPOBI, BHICTYIIAs B KAYECTBE yueOHOTO MpeaMeTa B IKOJIE, BHOCUT
CYILLIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUW 00 OkpyxaromeM mupe. IIIKoIbHBIN Kypc (U3HKH — CHCTEMOOOpa3yIOMui s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (DHU3MYECKUE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUIA,
U3ydaeMbIX XUMHUEH, Ouosorueu, gusnyeckoi reorpadueid U acrpoHomuen. Mcmonp3oBaHHe M aKTUBHOE NPUMEHEHUE
(bu3MYecCKUX 3HAHWM OMNPENEIUIIO XapakTep M OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHMH B cdepe IHEPreTUKH,
TPAHCIIOPTa, OCBOCHMUSI KOCMOCA, IMOJIyYeHHsS HOBBIX MAaTEpUANIOB C 33JaHHBIMHU CBoiicTBamH. M3ydeHue (pu3mKu BHOCUT
OCHOBHOM BKJIaJ1 B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromierocs, B (OpMHpOBaHHE YyMEHHIl
IPUMEHSTh HayUHbIM METO/1 TO3HAHUS NPU BHINOJIHEHUH UMHU YUYEOHBIX UCCIIEI0BAaHUI.

B ocHOBy kypca (u3MKHM Ha YpOBHE CpEIHEro OO0IIero 00pa3oBaHUsl MOJOXKEH Pl HACH, KOTOpPhIE MOKHO
paccMaTpuBaTh Kak MPUHIIMIIEI €70 TIOCTPOCHHSL.

Hoen yenocmuocmu. B cCOOTBETCTBUY C HEU KypC SIBISETCS JIOTUYECKH 3aBEPLIEHHBIM, OH COAEPKUT MaTEPUal U3 BCEX
pa3zienoB (PU3HMKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (DU3HKHU.

Hoesa z2enepanuzayuu. B cooTBETCTBUM C HEW maTepualn Kypca (GU3UKU OOBETUHEH BOKPYT (U3HUUECKUX TEOPHUH.
Benymum B kypce siBisieTcs: GopMUPOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTEPHUH, BELIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzanus npeanosiaraeT MCHOJb30BaHUE T'YMAaHUTAPHOTO MOTEHIMANa (PU3HYECKOU
HAYKH, OCMBICTICHHE CBS3U Pa3BUTHSA (DU3UKHK C pa3BUTHEM OOIIECTBA, a TAK)KE C MHUPOBO33PEHUYCCKUMH, HPABCTBEHHBIMU H
AKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoea npuknaonoit nanpasnennocmu. Kypc ¢buzuku yriayOn€HHOTO ypoBHS MPEAINOJIaraeT 3HAKOMCTBO C IIUPOKUM
KPYroM TEXHHYECKHX M TEXHOJOTMYECKHMX MPUIIOKEHUIN HM3y4YeHHBIX Teopud M 3akoHOB. IIpu s3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX MPENCTABICHUI U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHUH.

Hoea rkonozuzayuu peanusyercs MOCPEICTBOM BBEIAECHUS DJEMEHTOB COAEpPKaHUSA, MOCBIMIEHHBIX SKOJIOTUYECKUM
npobyieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU W TEXHOJIOTHMH, a Takke OOCYyXAeHHsS MpoOieMm
paloHaIbHOTO IPUPOIONOIB30BAHMUS U SKOJIOTMUECKON O€30MaCHOCTH.

OcBoeHue cozepxkaHusi MPorpamMmsl 1o (U3MKe JOJKHO ObITh TOCTPOEHO Ha MPUHIUIIAX CUCTEMHO-AESTEIbHOCTHOTO
noaxona. s pusuku peanuzanus dTUX TPUHIMIOB 0a3UpyeTcss HA UCMOJIb30BAHUM CAMOCTOSITEIBHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JIeMCTBYIOIIEro (akropa yuyeOHoro mpouecca. g yrinyOnEHHOro YpoBHSI — 3TO CHUCTEMA CaMOCTOSITEIBHOTO
YUYEHUYECKOTO SKCIEPUMEHTA, BKIIOYAIOIIEro (POHTANbHBIE YYEHHUECKHE OMbBIThI MPH H3YYECHHH HOBOTO MaTepHana,
nabopaTopHbie pabOThI U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI IBa ciocoba peanu3anuu Pu3ndecKoro npakTukyma. B
NEPBOM Cllydae MPAKTUKYyM MNpoBoAUTCs 6o B koHIe 10 u 11 kiaccoB, 1uOO mocie MmepBoro M BTOPOIroO MOJYroJuid B



KaXXIOM M3 3TUX KiaccoB. BTopoii cioco0 — 310 uHTerpanus padboT NpakTUKyMa B CUCTEMY JIaOOpaTOPHBIX padOT, KOTOPbIE
MPOBOASATCS B Ipoliecce n3ydeHus paszzaena (temsl). [lpu sTom moa pabotamu mpakTHKyMa MOHUMAETCsl CaMOCTOSITENIbHOE
MCCIICJIOBaHNE, KOTOPOE MIPOBOJAMUTCS MO PYKOBOJICTBY CBEPHYTOTO, 0O0OIIEHHOTO BUIa O€3 MOMIAroBOi HHCTPYKITHH.

B mporpamme mo ¢u3uke cucTemMa YYeHHYECKOTO IKCIEPUMEHTA, Ta0OpaTOPHBIX padoT M MpakTHKyMa MpeCcTaBlieHa
eIMHBIM TIepeuHeM. BBIOOp TeMaTHKH U1 3TUX BUIOB YUYEHHUYECKHX MPAKTUYCCKUX padOT OCYMIECTBISICTCS YYaCTHHKAMHU
00pa3oBaTeNbLHOTO MPOIIecca UCXOs W3 OCOOCHHOCTEH MOYPOYHOTO TUTAHUPOBAHUS W OCHAIICHUs kKaOuHera ¢usuku. [Ipu
ATOM 00ECIEUYNBACTCS OBJIAJICHHE OOYYAIOIIUMUCA YMEHUSAMU TIPOBOAUTH NMPSIMbIE U KOCBEHHBIC U3MEPEHHUSI, UCCIIECIOBAHMUS
3aBUCUMOCTEH (PM3MUECKUX BEIMYMH U MOCTAHOBKY OMBITOB IO MPOBEPKE MPEIOKEHHBIX THUIIOTE3.

Bonbioe BHMMaHUE yIEnseTCs PENICHUI0 pPAacYETHBIX M KayeCTBEHHBIX 3amad. Ilpu »ToM s pacu€THBIX 3ajad
MPUOPHUTETOM SBIIAIOTCS 33[a4d C SIBHO 33JJaHHOW M HESBHO 3a/laHHON (DU3MUECKON MOEINbI0, TIO3BOJISIONINE MPUMEHSTH
M3Y4YEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelia Kypca, TaKk U WHTETPHUPYS MPUMEHEHUE 3HAHWN U3 Pa3HBIX
pa3nenoB. [lms KauecTBEHHBIX 3alad MPHUOPUTETOM SIBISIIOTCS 3aJaHus Ha OOBACHEHUE/TpEeNCKa3aHue MPOTEKaHUS
¢bu3nYecKuX SBJICHUN U TPOLIECCOB B OKpPYXAIOIIEH XU3HM, TpeOyromue BbIOOpa (PU3MYECKOW MOAENU ISl CUTYyalluH
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cooterctBum ¢ TpedoBanusimu ®I'OC COO k maTepuaibHO-TEXHUYECKOMY 00ECIIEUCHHIO YUeOHOTO Mpoliecca Kypc
¢busuku yraoyOon€HHOTO ypOBHS Ha YpPOBHE CPETHETO 00IIero oOpa3oBaHUS JOJDKEH M3ydaThCS B YCIOBHSIX MPEIMETHOTO
kabunera. B xaOunere pusuku H0HKHO OBITH HEOOX0aUMOE JabopaTopHOE 000PYIOBAHUE ISl BHITIOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (U3NKE YYEHHYECKHX OIBITOB, JTAOOPATOPHBIX pabOT M padOT MPAKTHKyMa, a TakkKe JEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOE 00O0pynoBaHUE (POpMHpPYETCS B COOTBETCTBHH C MPUHIMIIOM MUHUMAJIBHON MOCTaTOYHOCTH U
o0OecrieunBaeT IMOCTAHOBKY IEPEYHCICHHBIX B MpOrpaMMe MO (U3MKE KIFOYEBBIX JIEMOHCTpAIMA ISl WCCIIETOBAHMUS
M3Y4YaeMBbIX SBJICHUN U TIPOIIECCOB, YMITUPUIECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEHUH.

JlabopaTopHoe oOoOpymoBaHWE ISl YYEHHUYECKHX TMPAKTHUYECKUX paboT GopMupyeTrcs B BHIE TEMAaTHUYECKHUX
KOMIUIEKTOB M 00€CleunBaeTcsl B pacuéTe OJHOTO KOMILJIEKTAa Ha JBYX oOydJaromuxcs. TemaTwmueckne KOMIUIECKTHI
71a60paToOpHOTO O0OPYNOBAHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMIUJICKCHOM HCIOJIb30BAaHWM AHAJIIOTOBBIX U IH(PPOBBIX
MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BHJIC TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMU 1IETISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupoBaHWEe WHTEpeca M CTPEMJICHHS OOYYalOmUXCS K HAayYHOMY W3yYCHUIO TMPUPOJBI, Pa3BUTHE WX
MHTEIJICKTYaTbHBIX ¥ TBOPUYECKHUX CIIOCOOHOCTEI;



pa3BUTHE TPEACTABICHUN O HAyYHOM METOJAE IMO3HaHWS W (OPMHUPOBAHUE WCCIICIOBATEIHCKOTO OTHOIICHUS K
OKPY>KaIOIIUM SIBJICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4YeHHs] OCHOB CTPOEHHUS MAaTepuu U (PyHIaMEHTaIbHBIX
3aKOHOB (PU3HKHU;

dbopmMupoBaHre yMEHUN OOBSACHATD SIBJICHUS C UCTIOJIb30BAHUEM (PU3NUYECKUX 3HAHUM M HAYYHBIX J0KA3aTEIbCTB;

dbopMupoBaHUE TIPEACTABICHUHA O POIU (GDUBHKHU JJIST PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymier mpoecCHOHATBHON NESITEIbHOCTH, CBI3aHHBIX ¢ (DU3UKOH,
MOTOTOBKA K JTabHEHIIIEMY 00YUYEHHUIO B 5TOM HAIPaBJICHUH.

JlocTikeHre 3THX Iieliel oOeclieuynBaeTcs PEIICHUEM CIEAYIOIUX 3a/Jad B MpoIecce M3yueHUs Kypca (U3MKHA Ha
YPOBHE CpEHEro 00IIEro 00pa3oBaHMUs:

MPUOOPETECHUE CUCTEMbl 3HAHUN 00 OOHUX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3HKY, 2JIEKTPOJIUHAMUKY, KBAHTOBYIO (DM3UKY U AJIEMEHTHI aCTPOPUUKY;

dbopMHpoBaHWE YMEHUN MPUMEHSATH TEOPETHUUECKUE 3HAHMS I OOBSICHEHUSI (PU3NYECKUX SBIICHUN B MPUPOJAE U IS
MIPUHATHS TPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HMU;

OCBOEHHE CIOCOOOB PEIICHMS PA3IMYHBIX 337a4 C SBHO 33JaHHOW (PU3MYECKOW MOJENbIO, 3a/1a4, MOApa3yMeBatoLInX
CaMOCTOATENIbHOE CO3AaHue (U3MYECKOW MOJENH, aJeKBaTHOW YCJIOBHMSM 3aJadd, B TOM YHUCJE 3a7ady HHKEHEPHOIro
XapakTepa;

NOHUMaHUE (U3MYECKUX OCHOB M MPUHIIUIOB JIEHCTBUSI TEXHUYECKUX YCTPOUCTB M TEXHOJOTHYECKUX MPOIECCOB, UX
BIIMSIHUSL HA OKPYKAIOIIYIO CPENy;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJILHOIO IIJIAHUPOBAHUSI UM TPOBEACHUS (DU3NUYECKUX SKCIEPUMEHTOB, aHajiu3a U
WHTEpIpeTanu nHGOpMaIiu, ONIPEACIICHHUS JOCTOBEPHOCTH MOJYYECHHOTO PE3yIbTaTa;

CO3JIaHUE YCIIOBHUM JJISI Pa3BUTHSI YMEHHUN TPOEKTHO-UCCIIEI0OBATEIBCKON, TBOPUECKOU EITEIBHOCTH;

pa3BuTHE HHTEpeca K chepam nmpodecCuoHAIBHON AESITENHPHOCTH, CBI3aHHOM C (PU3UKOM.

B cootBerctBum ¢ tpedoBanusiMu @I'OC COO yriyOn€HHbIN ypoBeHb U3yueHUs: yueOHoro npeamera «Dusuka» Ha
YpPOBHE CpeaHero oOuiero o0pa3oBaHUs BBIOMpaeTcs OOyYarolUMHUCS, TJIAHUPYIOUIMMH MPOJOJDKEHHE 00pa3oBaHUS IO
CIEIUATBHOCTSIM (PU3UKO-TEXHUUECKOTO TTPOQHIISL.

Ha uzyuenne ¢pusuxu (yriayOn€HHbIN ypOBEHb) HAa ypOBHE cpeaHero odmiero ooOpazoBanus orBoautcs 340 yacos: B 10
kiacce — 170 gacoB (5 yacoB B Heaento), B 11 knacce — 170 gacoB (5 4acoB B HEJETIO).



[Ipemymaraemeiii B mporpamme 1o (U3UKE TMEepPeUYeHb JIAOOPATOPHBIX HM  MPAKTHUYECKUX paboT  SBISAETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JI€JAeT BHIOOP MPOBEACHUS JTA0OPATOPHBIX PadOT U OMBITOB C YYETOM WHIWBHIYATHHBIX
0COOCHHOCTEH 00yJaroIIUXCs.



COILEPKXAHUE OBYYEHUASA
10 KJTACC

Paznen 1. Hayynblid MeTO MO3HAHMS NTPUPOBI.

duznka — dyHIaAMEHTAIbHAS HaykKa O mpupojae. HayuHbiii METON MO3HAHWS M METOMABl MCCIEAOBAHHS (HU3MIECKUX
SIBJICHHI.

DKCIEpUMEHT B TEOPHs B TIPOIlecce MO3HAHUS TPUpPoIsl. HabmroaeHue u sKCiepuMeHT B (U3HKE.

Cnioco6bl u3MepeHus: GU3MUEeCKUX BETUYMH (aHAJIOTOBBIE U HHU(POBBIE HU3MEPUTEIbHBIC MPUOOPHI, KOMIBIOTEPHBIC
JATYUKOBBIE CUCTEMBI).

[TorpemHocT U3MEPEHU (PU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTENbHAS).

MopenvupoBanue (QU3NYECKHUX SBJICHUN U NPOLECCOB (MaTepuaigbHas TOYKA, aOCOJIIOTHO TBEPIOE TEJIO0, MACAIbHAS
KUJKOCTh, UJICATBHBIN Ta3, TOYCUHbIN 3apsa). ['unoresa. Ousznueckuil 3aKOH, TpaHUIBI €ro MpUMEHUMOCTH. Duzndeckas
TEOpHsL.

Ponb u mecTo pusuku B popMUpPOBAaHUU COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B IPAKTUYECKON JAEATEIHHOCTHU JIFOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3MepeHue cuibl TOKa W HaNpsDKEHUS B IENMHU TOCTOSIHHOTO TOKA TPU TOMOIIM aHAJNOTOBBIX U IU(POBBIX
MU3MEPUTENHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udpoBoit jabopatopuedt mo ¢usuke. [Ipumepsl uzmMepeHus (PU3NYECKUX BEIMYUH TPH MOMOIIU
KOMIIBIOTEPHBIX JATYMKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHrne. OTHOCUTEIbHOCTh MEXaHUYECKOTO ABUKEHUs. CrucTema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paauyc-BexTop MarepuanbHON TOYKH, €r0 MPOEKIIMU Ha OCH CUCTEMBI KOOpAUHAT. TpaekTopus.

[Tepemernienue, CKOpOCTh (CpeaHSISE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOUKHU, UX TTPOCKIIUU
Ha OCH CUCTEeMbI KoopauHaT. CloXKeHHUEe MEPEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIUHEMHOE IBUKEHNE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTYTH
MaTepUaTbHONU TOYKH OT BPEMEHHU U UX rpauKH.



CBoOomHOE manmeHue. YCKOpeHue CBOOOMHOTO mMmajaeHwus. J[BrkeHwe Tena, OpOIIEHHOTO IMOJA YIJIOM K TOPHU3OHTY.
3aBUCUMOCTbH KOOPAUHAT, CKOPOCTH M YCKOPEHUSI MaTepUaAIbHONW TOUYKH OT BPEMEHHU U UX rpaduKH.

KpuBonuneitHoe naBuxkeHue. [[BHkKeHHME MaTEpUaIbHOM TOYKM IO OKPYKHOCTH. YTIJIOBass W JIMHEHHAs CKOPOCTb.
ITepuon u yactoTa obOpamenus. LlenTpocTpemMuTenbHOe (HOPMAIBHOE), KacaTeabHOE (TAaHTE€HIIMAIIBHOE) U MOJTHOE YCKOPEHUE
MAaTEPUATBHON TOUKHU.

TexHu4yeckre yCTpONCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: CIUAOMETP, IBHKEHUE CHAPSAIOB, LIEMHBIE, IIECTEPEHYATHIC
U peMEHHBIE TIepeIaun, CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATUUECKUX XapaKTEPUCTUK JIBUKEHUS.

CnocoOsbI uccaeaoBaHus TBHKCHUM.

Nnmroctpanus npeaebHOro Nepexo/ia U U3MEpEHNe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBUKEHUN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBuxeHust Teya, OpoIIeHHOTo 01 YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHue MyTel, TPAEKTOPUA, CKOPOCTEN JBHKEHUSI OJJHOTO M TOTO K€ TeJia B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydeHune HepaBHOMEPHOTO JIBMXKEHUS € LIEIBIO OMPEIeNIeHUs] MTHOBEHHON CKOPOCTH.

N3MepeHne ycKopeHus Ipyu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JBUYKEHUH 10 HAKJIOHHOM TJIOCKOCTH.

Hccnenosanne 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKEHUHU.

N3mepenue yckopeHusi CBOOOHOTO najeHus (PEKOMEHI0BaHO UCTIO0JIb30BaHKue IUGPOBOI TabopaTopun ).

N3yueHnue JnBUKEHUs Tena, OpPOIIEHHOrO0 TrOpU30HTANbHO. IIpoBepka THUMOTE3bl O NPSIMOM MPONOPLUUOHATBHOU
3aBUCHUMOCTHU MEXIY JAaJTbHOCTBIO MOJIETA U HAYAJIbBHOM CKOPOCTBIO TENA.

N3ydenune ABUKEHUS Tela M0 OKPYKHOCTHU C TIOCTOSTHHOM MO MOJIYJII0 CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH TIEPHO/Ia OOpAIIeHUs] KOHUYECKOTO MasiTHUKA OT €ro apaMmeTpoB.

Tema 2. /lunamuka.

ITepBoiii 3akoH HetoToHa. MHEpUManbHbie cucteMbl OTcu€Ta. [IpuHIMIT oTHOCUTENBHOCTH | anunes. Hennepunanbabie
CUCTEMBbI OTCUETA (OTMpeeTeHrE, IPUMEPHI).

Macca tena. Cuna. [IpuHUIuMI Cynepro3uiuy Cull.



Bropoi 3akoH HproToHa 111 MaTepuanbHOM TOUKH.

Tpernii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh TPABUTAIITMOHHON U THEPTHOM MacCHhI.

Cuna TskecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO NAJEHUS OT BBICOTHI HAJ MOBEPXHOCTBHIO IUIAHETHI M OT
reorpaduyeckoil mupoThl. J[BrkeHne HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttena. Bec tena, ABHKyerocst ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUsS CKOJbXEHUs W cwia TpeHusi nokos. Koapduuument tpenus. Cua
CONIPOTHBJICHUS IIPU JBUKEHUH TeNa B )KUAKOCTU WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENIBHOTO IBUKEHUS.

JHasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHn4yeckre ycTporuCcTBa U TEXHOJIOTHYECKUE MMPOLECCHI: TOAMMITHUKY, IBUKEHNUE NCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBu>XeHUs TNl B UHEPIUMAIBHBIX U HEMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenue nByx HUIMHAPOB WK IIAPOB Pa3HOW MACChl C OJMHAKOBBIM YCKOPEHHUEM OTHOCUTEIBHO HEHHEPLHMAIBHOU
CHUCTEMBI OTCYETA.

CpaBHEHHME pPaBHOJCHCTBYIOIIEH IMPUIOKEHHBIX K TEIy CHJI C IMPOU3BEIECHUEM MACChl T€Ja HA €ro YCKOPEHHUE B
MHEPLUAIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIBTATE B3aNMOICUCTBUS TEI.

N3mepenune macc 1o B3auMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U ITAICHUH.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CHUJT TPEHUS MMOKOSI, KAYEHNS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne paBHOACHCTBYIONIEH CHIT IPU ABUKEHUN OpyCKa MO0 HAKJIOHHOM TIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBHKEHHUSI OpycCKa 10 HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE
OT €r0 MAaCCBl.

WccnepoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MIPY>KUHE U PE3UHOBOM 00paslie, OT Ux AepopMaliuu.

N3ydenne qBUKEHHS CUCTEMBI T€J, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuit OJI0K.

N3mepenne ko3¢ unmeHTa TpeHus no BEIMYNHE yIII0BOro KodddunneHTa 3aBUCUMOCTH Frp(N).



HccnenoBanue NBrKeHUs Opycka 1Mo HAKJIOHHOM MJIOCKOCTH C MTEPEMEHHBIM KOA(PPUITUEHTOM TPEHUSI.

N3ydenune nBUAKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomoTHO TBEpoE Teno. [locTynarenbHoe U BpalaTeabHOE ABUKEHUE TBEPAOTO Tesla. MOMEHT CHIIbI OTHOCUTEIBHO
ocu BpaueHus. [1nedo cunbl. CrnoxkeHne cuil, NPUII0KEHHBIX K TBEpAOMY Tery. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOWYMBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEMH, CTPOUTENBHBIM KpaH, pPEmETYaThIC
KOHCTPYKIIUH.

Jlemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

Hccnenosanne yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacy€T CUJT YIIPYTOCTH.

N3ydenune ycTOMYnBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb OIOPBI.

Tema 4. 3axonvl coxpanenusn ¢ MexaHuke.

Nmnynbc MaTepralibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. [[eHTp Macc cucTeMbl MaTEpUANIBHBIX TOUEK. Teopema
O IBMKEHUU LIEHTpA Macc.

Nmrynece cuitbl 1 U3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXPaHEHMSI UMITYJIbCA.

PeakTuBHOC IBHIKEHHUE.

MoMeHT nmnyJibca MaTepuaIbHOM TOUKM. [IpencraBienne o COXpaHEHUM MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJIAX.

PaboTa cuiibl Ha MaJloM U Ha KOHEYHOM TiepemenieHuu. ['paguueckoe npeacraBieHue padOThl CUJIBL.

MOIIHOCTH CHUJIBI.

Kunerndeckast sHeprus MaTepuanbHOU TOUKU. Teopema 00 M3BMEHEHNH KHHETUYECKON YHEPTUU MaTEPHAIIbHON TOUKH.

[ToreHunanbHple W HENOTEHUHAIbHblE cuibl. [loTeHumansHas »HHeprus. lloTeHuumaneHass dHEprus ynpyro
nedhopMHUpPOBaHHON MpyXUHBL. [loTeHlManbHas SHEPrus Teia B OJHOPOJHOM TrpaBUTAMOHHOM Toisie. lloTeHiuanbHas

SHEPrUs Tejaa B IPABUTALMOHHOM I0JIE OAHOPOJHOIO mapa (BHYTpH M BHeE 1apa). Bropas kocMuueckas cKOpocTb. Tperbs
KOCMHYECKAst CKOPOCTD.



CBs3pb pabOThI HEMOTCHIMAIBHBIX CHJI C W3MEHCHHEM MEXAaHWYECKOW SHEPTUM CHCTEMBI TeNl. 3aKOH COXpPaHCHUS
MEXaHUYECKOUN SHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyiun 114 WaeanbHOU )KUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTUU.

TexHnueckne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: IBUKEHHUE PAKET, BOJAOMET, KONEDP, MPYKUHHBIN MUCTOJIET,
TUPOCKOII, (PUTYpHOE KaTaHWE HA KOHbKaX.

JHemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

N3mepenne MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tea Mpu COBEPILICHUN PabOTHI.

B3auMHbIe npeBpaleHUs] KUHETUYECKOW U MOTECHUHUAIBHON DHEPrui IMPU JCUCTBUM HA TEJIO CUIIBI TSKECTU U CHUJIBI
YIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomsl, nPaKmMuKym.

N3mepenue umirynpca Tenna no TOpMO3HOMY ITyTH.

N3mepenne cuitbl TSIru, CKOPOCTH MOJACIH IEKTPOMOOMIISI 1 MOIITHOCTH CUJTBI TSTH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBI.

UccnenoBanne coxpaHeHHs: UMITYJIbCA IIPU YIIPYTOM B3aWMOICCTBUMU.

N3mepenre KNHETHYECKON YHEPIUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS MTOTEHITUATBHOM SHEPTUH MPYKUHBI C pA0OTOM CUITBI TPEHUS.

Onpenenenre paboThl CUITBI TPEHUS TP JABHUKEHUU TeJIa 10 HAKJIOHHOMW MJIOCKOCTH.

Paznen 3. Modgekyisipuasi Gu3nKa 1 TEepMOJIMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul.

OcHOBHBIE TIONIOKEHHST MoJieKyJisipHO-KuHeTndeckoit Teopun (MKT), wux ombiTHOe oOocHOBanue. Jluddysus.
bpoyHOBCcKOe nBHKEHUME. XapaKTep ABUKECHUS U B3aUMOJICVCTBUS YaCTUL] BelecTBa. MoJenu CTpOEHHS Tra30B, KUJIKOCTEN U
TBEPBIX TEJ U O0BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u pazmepsl Mosiekys1 (atomoB). KonnuecTBo
BemectBa. [loctositHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u criocoOb! e€ m3mepenus. [llkana remmepatyp [lenscust.



Mogens wuaeanbHOr0 rasa B MOJICKYJSIPHO-KMHETHYECKON TEOpUHU: YaCTHUIIBl Ta3a JBUKYTCS XAOTHUUYECKH U HE
B3aUMOJEHCTBYIOT JAPYT C IPYTOM.

["a3oBbie 3akoHbI. YpaBHeHHe MenneneeBa—Kiamneiipona. AGcontoTHas TeMiiepaTtypa (mkaia temneparyp KenabBuHa).
3akoH JlanbToHa. M30mponecchl B HACATBHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHue
M30IPOLIECCOB: H30TEPMA, U30X0pa, n300apa.

CBsi3p MEXIy AAaBICHUEM U CPEIHEN KUHETUYECKOW SHEPruedl MOCTYIMATEIbHOTO TEIUIOBOIO IBHUYKEHHUS MOJIEKYII
U7eaJIbHOTO raza (OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKON TEOPUH HICAIbHOTO ra3a).

CBsi3p  aOCOJIIOTHOM — TeMmmepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO CpEIHEH KHWHETHYECKON HHeprueu
MOCTYIATEIBLHOTO TEMJIOBOTO ABWKEHUSA €€ YACTHII.

TexHu4yeckre ycTporucTBa U TEXHOJOTHUECKUE MPOIECCHI: TEPMOMETP, OapoMeTp, MOJIydYeHHEe HAHOMATEPHUAIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anuchbio peaibHOTO OPOYHOBCKOTO JBUKECHMUS.

Hubdysus KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYIIL.

Mojenu KpuCcTAUIMYECKUX PEIIETOK.

HabGnrogenue u rcciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

WccnenoBanue mporecca yCTaHOBIIEHUS TEIJIOBOTO PABHOBECHSI MPU TEIJIOOOMEHE MEXTYy TOPSYEH U XOJIOTHOU BOJIOM.

N3ydenune nzorepMuueckoro mpoiecca (peKOMEHI0BaHO UCTIOIb30BaHuEe UG POBOIL TabopaTopun ).

N3ydenue n30X0pHOTo npoiecca.

N3yuenune nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckast (T/l) cucrema. 3amaHue BHEIIHMX YCJIOBUH IS TEPMOJMHAMHUYECKON cUCTEeMbl. BHeliHue u
BHYTpPEHHHE MapaMeTpbl. [lapaMeTpsl TEpMOJMHAMUYECKON CUCTEMBI KAK CPEAHUE 3HAUCHHS BEJIMYMUH, ONHCHIBAIOIIUX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamMuku. CamMONpOW3BOJIbHAS peaKkcalMs TEPMOJMHAMHYECKOW CHUCTEMBI K TEILLIOBOMY
PABHOBECHIO.

Mogens uaeanpHOro rasa B TEPMOJMHAMHKE — CHCTEMa ypaBHEHMI: ypaBHeHHe MenneneeBa—Knanelipona u
BBIPQKECHHUE NI BHYTPEHHEH PHEpruu. YCJIOBUS NPUMEHUMOCTH 3TOM MOJENIH: HU3Kas KOHLUEHTpAIUs YacTHL], BBICOKHE
TeMIlepaTypbl. BeipaxkeHue U1 BHyTpEHHEN SHEPIrUU OJJHOATOMHOIO HJI€aJIbHOTO Ta3a.

KBa3ucrarnueckue u HECTaTHUECKUE MPOLECCHI.

DnemMeHTapHas paboTa B TepMouHaMuKe. Beruncnenue padoTsl 1o rpaduky mnpoiiecca Ha PV-auarpaMmme.

Temnmonepenaua kak cnocod U3MEHEHHUS BHYTPEHHEW SHEPTUU TEPMOJIUHAMUYECKOM CUCTEMBI 0€3 COBEpIICHUS PadOTHI.
KoHBekuus, TenionpoBOAHOCTb, U3ITyUYEHHUE.

KomnuectBo Termmotel. Temno€MkocTh Tena. YaenbHas U MOJIApHas TEIJIOEMKOCTH BEILIECTBA. YpaBHeHHEe Maiiepa.
VYaenpHas TemyioTa cropaHus ToruMBa. Pacuér konmmyecTBa TEIUIOTHI npu Teruionepenade. [lonstue o6 aguabatHOM
Iporuecce.

[lepBblil 3aKkOH TepMOAMHAMUKH. BHyTpeHHsAs sHeprus. KonudecTBo TemnoTsl M padoTa Kak MeEpbl M3MEHEHHS
BHYTPEHHEUN YHEPTUH TEPMOJNHAMUYECKON CHCTEMBI.

Bropoil 3akOH TEpPMOJMHAMHMKHM I PABHOBECHBIX IIPOLECCOB: 4Yepe3 3aJaHHOE PAaBHOBECHOE COCTOSIHHUE
TEPMOJMHAMHUYECKON CUCTEMBI POXOAUT €AMHCTBEHHAs aarabdaTa. AOCOIOTHAs TeMIepaTypa.

Bropoii 3axoH TepMOIMHAMUKHU /1J11 HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO NEpeaTh TEIUIOTY OT 00Jiee XOJI0IHOTO
Tena Kk 0osee HarpeTomy 0e3 komriencaruu (Knaysuyc). HeoOpaTuMoCcTh TPUPOIHBIX MPOIIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KII/I.

Makcumanbnoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTHYECKHE ACTIEKTHI HCIIOJIb30BAHUSI TEIUIOBBIX ABUTATENEH. TennoBoe 3arps3HeHNE OKPYKatoLEl Cpeibl.

TexHnueckre ycTpoicTBa U TEXHOJOTUYECKUE MPOIIECCHI: XOIOAMIbHUK, KOHIUIIMOHED, TU3EIbHbIN 1 KapOropaTOpHbIN
JIBUTATENH, TapOoBasi TypOMHA, MOJYyYEHNUE CBEPXHU3KUX TEMIepaTyp, YTUIU3ALMs «TEIUIOBBIX» OTXO/0B C MCMOJIb30BAHUEM
TEIJIOBOr0 Hacoca, yTHIIK3alis OMOOPTraHNnYECKOro TOTUIMBA J1J1sl BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTHUU.

Jemoncmpayuu.

W3meHeHne TemnepaTypsl IpH a1nadaTHYECKOM PaCIIMPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

HccnenoBanue aquabaTHOro mpoiiecca.



KomrmbrorepHabie MOAEIHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne yaenbHON TEMITOEMKOCTH.

Hccenenosanne nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue annabaTHOTO Ipouecca.

N3ydeHune B3auMOCBSI3U SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOIEUCTBUS U TEMIIEPATYPbl KUIIEHUS KUJTKOCTEM.

Tema 3. Acpecammnwie cocmoanusn eeuwecmea. @azoevie nepexoowl.

[TapooOpazoBanue u koHaeHcanus. MicnapeHue u KkumneHue. Y aenbHas TemioTa napooOpa3oBaHus.

Hacpimiennsle 1 HeHachllieHHbIE napbl. KauecTBeHHas: 3aBUCUMOCTh TUIOTHOCTH W JABJICHUS HACBIIMIEHHOTO mapa OT
TeMIepaTypbl, UX HE3aBUCUMOCTb OT OOBEMA HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYphl KUIIECHUS OT JaBJICHUSA B
KHUJIKOCTH.

BnaxxnocTh Bo3yxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIIAKHOCTD.

Teépnoe Ttemo. Kpucrammmueckue u amopdHbie Tena. AHHM3OTPONHS CBOMCTB KpucTaioB. [liaBneHue u
KpUcCTaJUIh3aius. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

Hedopmaruu TBEpoTO Tena. Pactsokenne u cxatue. Casur. Moayns FOnra. [penen ynpyrux nedopmariii.

TeroBoe pacimmpenue XUAKOCTEH U TBEPABIX Tes, 00bEMHOE W JUHEHHOE pacimupeHue. AHTApMOHU3M TETUIOBBIX
KOJIeOaHMI YacTHUIl BEIECTBA KaK MPUYMHA TEIJIOBOTO PAaCIIUPEHUs Tell (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBaHue sHEPTUH B (Pa30BbIX MEPEX0OIAX.

VYpaBHeHuE TEII0BOTO OanaHca.

[ToBepxnoctHoe HaTskeHue. Koadduiment moBepxHocTHOro HatspkeHus. Kanwispuele siBnenus. [laBneHue mop
HMCKPUBJIEHHOM MOBEPXHOCTHIO XKUAKOCTH. PopMmyna Jlarmmaca.

TexHUYeCcKre yCTPOMCTBA U TEXHOJIOTHYECKHUE MTPOUECCHI: )KUAKUE KPUCTAIIbI, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue. Kurnenue nmpu noHM>XKEHHOM TABJICHUH.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaumnBaHue.

Kanunnsipasie siBeHus.



Moenu HEHBIOTOHOBCKOM JKUIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABICHUS KPUCTAIIMYECKOTO BEILIECTBA.

Buner nedopmaruii.

Hab6nronenue manpix nedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepenne yaenpbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIIEHHBIX TApPOB.

N3mepenrie abCoMOTHOM BIIaKHOCTH BO3AyXa U OLIEHKA MAcChl MAPOB B TOMEIICHHH.

N3mepenne kodgduiineHTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTHU Ae(OpMALIMKA PE3UHOBOTO 00pa3iia OT MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoguHaAMHKA.

Tema 1. dnexkmpuueckoe none.

DneKkTpu3aluus Ten U €€ NPOSIBICHUA. DJEKTpUuecKuid 3apsia. [[Ba Buma snekTpuueckux 3apsaaoB. IIpoBomHuku,
TUAJIEKTPUKHU U TIOIYIIPOBOAHUKH. DJIEMEHTAPHBIN 3JEKTPUUECKUH 3apsil. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apanoB. Toueunsie 3apsabl. 3akoH KylioHa.

DnekTpudeckoe nose. Ero neMcTere Ha 3JIEKTPUUYECKHAE 3apSbl.

Hanpsix€anocTs anextpudeckoro mosis. [Ipo6usiii 3apsi. JInauu HanpsHKEHHOCTH YIIEKTpUdecKoro nodist. OTHOPOIHOE
AIEKTPUYECKOE T10JIE.

[ToTeHIMAIBHOCTh 3JIEKTPOCTATHYECKOTrO IMOJdsA. Pa3HOCTH MOTEHIMANoOB W HamnpspkeHue. lloTeHumanbHas sHeprus
3apsiia B DJIEKTpOCTaTHYeCcKOoM Todie. [loTeHnman snexkrpoctaTuyeckoro mnojs. CBs3b HANPSKEHHOCTH TOJSI U Pa3HOCTH
MOTEHIUAJIOB ISl JIEKTPOCTATUYECKOr0 MO (KaK OJJHOPOAHOTO, TaK U HEOJHOPOAHOTIO).

[IpuHIMI Cynepno3uIMU dIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apspkeHHON cdeprl. [lose paBHOMEPHO 3apsKEHHOTO MO 00BEMY Iapa.
[Tone paBHOMEpPHO 3apsDKEHHON O€CKOHEYHOM IUIocKocTH. KapTuHbl JUHUNA HANpsHKEHHOCTH ATUX MOJed |
AKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBHE PABHOBECUS 3aPs0B.

JIMBIEKTPUKY B AJIEKTPOCTATUUECKOM ToJIE. [IManeKkTpudueckas MpOHUIIaeMOCTh BELIECTBA.



Konnencarop. D5ekTpo€MKOCTh KOHAEHCATOPA. DINEKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOPa.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locnenoBaTenpHOE COEAMHEHNE KOHAEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBr>KeHHE 3aps>KEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHHYeCcKne YyCTPOWCTBA U TEXHOJOTMYECKHUE IMPOLIECCHI: JIEKTPOCKOI, JICKTPOMETP, IJIEKTPOCTATUYECKAs 3allUTA,
3a3eMJICHHUE JIEKTPONprOOPOB, KOHIEHCATOPhI, renepaTop Ban ne ['paada.

JHemoncmpayuu.

Y CTpONCTBO M MIPUHLAI IEUCTBUSA JIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIIaPUKOB.

DIIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mogaensb anekTpoctatuueckoro reueparopa (Ban ae I'paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpONCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOAHHOM U MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAW IUIACTHH, PACCTOSHUS MEXKIy HUMU U
IUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsika v paspsiika KOHJIEHCaTopa Yepe3 pe3nucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

Hab6nronenue npeBpaiiieHrs SHEPTUH 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHUIO M3TyUYEHUS CBETOMOIA.

N3yyeHnne npoTekaHus TOKa B LENHU, COJACPHKAILECH KOHICHCATOP.

Pacnpenenenue pa3HoCTH MOTEHIIMAIOB (HAMPSIKEHUS ) TIPU TIOCIEI0BATEIBHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlilt 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

VYcaoBus CyleCTBOBaHUS MOCTOSTHHOTO 3JIeKTpuyeckoro Toka. Mcrounuku Toka. Hanpsbxenne U u D1C &.

3akoH OMa [ yyacTKa LenHu.

DJIEKTPUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTh COMPOTUBIICHUSI OJTHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI U TUIOIIAIN
MOMEPEYHOr0 CEUYCHUS. Y IEJIbHOE COMPOTUBIICHUE BELIECTBA.



[TocnenoBarenbHOE, MapajiebHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB. Pacu€r pa3BETBIEHHBIX ANEKTPUUYECKUX
nernieit. [IpaBuna Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [xoyns—JIenua.

MOUTHOCTB ANEKTPUUYECKOro ToKa. TernmoBas MOIIHOCTb, BbIJEIsIEMas Ha PE3UCTOPE.

OJIC 1 BHyTpeHHEE CONPOTUBIECHUE MCTOYHMKA TOKa. 3akoH Oma sl MOJHON (3aMKHYTOM) 3JEKTPUYECKOM IEIH.
MouiHOCTh UCTOYHUKA TOKa. KOpOTKOE 3aMBbIKaHuE.

KonnencaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckre yCcTpoMCTBa M TEXHOJIOTUUYECKHUE MPOIECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKOM
SHEPIuMu.

Jlemoncmpayuu.

N3MepeHne cuiibl TOKa U HaIPSKEHUS.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS JIJIS1 PE3UCTOPA, JIaMIIbl HAKAJIMBAHUS U CBETOIHO/IA.

3aBUCUMOCTh COMPOTHUBIICHUS I[WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAAM TMOMNEPEYHOTO CEYEHUsS U
Marepuana.

Hccnenoanne 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIICHUS TTPU OCTOSIHHOM HaIPSIKEHUH.

[Ipsamoe n3mepenne IIC. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHS.

Crioco6bl coenuHeHnst ICTOYHUKOB Toka, JJ1C GaTtapeil.

UccnenoBanue pa3HOCTH MOTEHIIUAIOB MEXK Ty TTOJIFOCAMHU UCTOUYHHUKA TOKA OT CHUJIbI TOKA B IETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Uccnenoanne CMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3Mmepenue yaenbHOro CONpOTUBIIEHUS TPOBOJHUKOB.

UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HANIPSIKEHUS JIJIs1 JJaMITbl HaKaJIMBAHUS.

YBenuueHue npejesia usMepeHus ammnepmMerpa (BoiabTMeTpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTHUBIICHUS UCTOYHHKA TOKA.

Uccnenoranne 3apucumoctu IJ{C raibBaHUYECKOrO 3JIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aMbIKAHUH.

UccnenoBanne pa3HOCTH MOTEHIIUAIOB MEXK/1y MOJIFOCAMH UCTOYHHMKA TOKA OT CHUJIbI TOKA B LIETIH.

Hccnenoanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH UCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 pa3nuunvix cpeoax.

DJIeKTpUYECKasi TPOBOJAUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHASI MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTD
CONPOTUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.



DNeKTpUYECKUd TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTh MOJIYyNpoBOAHMKOB. CBoiicTBa pP—N-mepexoja.
[TosrynipoBOTHUKOBBIE TPUOOPBI.

DONEeKTpUYECKUA TOK B JJIEKTPOJUTAX. OJEKTPOJIUTHYECKas aucconuanus. OiekTponu3. 3akoHbl Dapages s
ANEKTPOIIU3A.

OnexkTpuyecKkuid TOK B razax. CaMOCTOATENBHBIN U HECAMOCTOSTENBHBIN pa3psa. PaznuuHble TUIBI CAMOCTOSITEIBHOTO
paspsana. Momuus. [Inazma.

TexHudyeckue yCTpOCTBA M MPAKTHMUECKOE MPUMEHEHHE: Ta30pa3psAHble JIaMIIbl, JJIEKTPOHHO-TydeBas TpyOka,
MOJIYyITPOBOJJHUKOBBIE MPUOOPHI: JUOJI, TPAH3UCTOP, (OTOINOA, CBETOAUO], TalIbBaHUKA, pa(pMHUPOBAHNUE MEJH, BBIIJIABKA
AIFOMUHUSA, SJIEKTPOHHAsE MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[1poBOIMMOCTB AIIEKTPOIUTOB.

3akoHsbI JtekTposinza Papazes.

HckpoBoii pa3psal U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE IPOBOAMMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOAMMOCTbD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HaOmronenue anexTposusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanue 3aBUCUMOCTH COMPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKU AUOIA.

Du3uYeCKUl NPAKTHKYM.

Cnoco0bl n3mMepeHust GU3NUEeCKUX BEIMUYMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U
KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH M3MEPEHUH (U3MYECKHUX BEIHYHMH.
OueHka rpaHul] NOTPEUIHOCTEN.

IIpoBeneHne KOCBEHHBIX M3MEPEHUH, UCCIEA0BAHNUN 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH, ITPOBEPKA MPEITIOKEHHBIX
runote3 (BpIOOp U3 pabOT, ONMMCAHHBIX B TEMATHMUECKUX pazlienax «YUYEHUUECKHH HKCIIEPUMEHT, J1abopaTOpHbIE paldoTHhl,
MIPAKTUKYM»).

MexnpeaMeTHbie CBSA3M.



Nzydyenne kypca ¢usuku yriayonéHHoro ypoBHS B 10 kmacce ocCymiecTBISIETCS € YYETOM COAEPKATEIbHBIX
MEXIPEAMETHBIX CBA3€H ¢ KypcaMHu MaTeMaTHKHU, ONOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesxicnpeomemmuvie noHAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA:@ SIBICHUE, HAYyYHBIN (akxT,
TUNoTe3a, (u3NyYecKkas BEIWYHMHA, 3aKOH, TEOpusi, HAOIIOJIEHHE, SKCIEPUMEHT, MOICIMPOBAHUE, MOJIEIb, H3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IIU(pPOBast 1a00PATOPHSL.

Mamemamuka: penieHue cucteMmsl ypaBHeHull. Jluneitnass @ynkuus, napaboia, runepOosia, ux rpaduku U CBOICTBA.
Tpuronomerpuyeckue QYHKIHMH: CHHYC, KOCHUHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO.
BekTopbl 1 MX MPOEKIUU HA OCH KOOPJAHHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexanunyeckoe JBUKEHHE B KUBOM mpupone, AUPQy3us, OCMOC, TEIIOOOMEH MKUBBIX OpPraHU3MOB,
TEIJIOBOE 3arpsi3HEHUE OKpY)KaloLEH cpenabl, yTHIn3aluus OMOOPraHMYECKOro TOIUIMBA AJIA BBIPAOOTKH «TEIUIOBOM» U
AJNIEKTPO3HEPIHH, IOBEPXHOCTHOE HATSIKEHWE M KallWJULIPHBIE SIBIICHHUS B IPUPOJAE, IEKTPUUYECKHUE SIBICHUS B KUBOU
IIPUPOJE.

Xumua: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIIPHAsl Macca, MOJy4YeHHE
HaHOMAaTEPHAJIOB, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUJIKOCTEH W ra3oB, KUAKUWE KPUCTAJUIbI, JJIEKTPUYECKHE CBOMICTBA
METaJUIOB, AIEKTPOIUTHYECKAS JUCCOLMALINS, FaJIbBaHNUKA, JIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpusa: Bna>xxHOCTh BO3/yXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonozua: npeodpa3oBaHUe IBUKEHHUM C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET CYXOI0 U XKHUJIKOTO TPEHHS B TEXHUKE,
CTaTUYECKHE KOHCTPYKUMHU (KPOHUITEHH, peméryaTble KOHCTPYKIIMH), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHHS MEXaHUKU B
TEXHUKE (TUPOCKOI, BOJOMET M JAPYTHE), ABUTATEIb BHYTPEHHErO CrOpaHMsl, mapoBas TypOHHA, ObITOBOW XOJIOAWJIbHUK,
KOHJUIIMOHEDP, TEXHOJOTUHU TMOJYyYEHHsS COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpUaJOB, U HAHOTEXHOJIOI'MH,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE D3JIEKTPONPHUOOPOB, Ta3opa3psaHble JamIlbl, MOJYNPOBOJHUKOBBIE MNPUOOPHI,
raJibBaHUKA.

11 KITACC

Pa3znen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3auMoencTBHEe TOCTOSHHBIX MAarHATOB M MPOBOJHUKOB ¢ TOKOM. MarHuTHoe noJie. BeKTOp MarHMTHOM MHAYKLIHH.
[IprHIMI Cyneprno3uuyy MArHATHBIX ITOJIEW. JINHUY MarHUTHON MHIYKLIUH.

MarHuTtHoe€ 1oJjie TPOBOJIHUKA ¢ TOKOM (IPSIMOTO MPOBOJIHUKA, KaTYIIIKH U KPyToBOro BuTKa). OmbIT DpcTeaa.



Cuna Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBlieHUE U MOJTyJib. JIBIDKEHHE 3apsiKEHHOM YacTUIIBl B OJTHOPOJHOM MarHUTHOM moJje. Pabora
cuiibl JIopeHua.

MarnautHOe noJsie B Bemectse. DeppoMarHeTuku, rmapa- i JIMaMarHeTUKH.

TexHH4ecKne YCTpPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCH: MPUMEHEHHE MOCTOSHHBIX MATrHUTOB, 3JIEKTPOMArHUTOB,
TeCTepP-MYJbTUMETP, IEKTPOABUTATENb SIKOOU, YCKOPUTENN AIEMEHTAPHBIX YaCTHII.

JHemoncmpayuu.

KapTtuna nuHUN MHIYKIMY MAarHUTHOTO TOJISI TOJIOCOBOTO U MOJJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTrnHa nuHMII MarHUTHOW MHAYKUWH TOJS JJIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHUKA,
KaTyIIKH C TOKOM.

B3aumogericTBre A1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JlevicTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

HaOnronenue aBMkEHUsI MMy4yKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[IpuHIUTT ASUCTBUS ANEKTPOUZMEPUTEILHOTO TPUOOPA MATHUTOAIEKTPHUUECKOM CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanre MarHuTHOTO IMOJIL HOCTOSTHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

UccnenoBanue nelcTBUS MOCTOSSHHOTO MarHUTa HA PAMKY C TOKOM.

N3mepenue cuiibl AMmriepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SIBiieHUE DJIEKTPOMAarHUTHOM WHAYKUUHM. [loTok BekTopa MarHuTHOW wWHAYKIMU. OC wuHAyKIMUA. 3aKkoH
anekTpomarHuTHOW uHAyKuu Gapanes. BuxpeBoe anekrpuyeckoe nose. Toku Dyko.

OJ1C uHayKUMK B TPOBOIHUKE, JBHKYIIEMCS] B OTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTH. KaTylika MHIyKTUBHOCTHY B LIENHU OCTOSIHHOTO TOKa. SIBneHne camonnaykuuu. 9J1C caMOMHIyKIIUK.

DHeprusi MarHUTHOTO TOJISI KaTYILIKU C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.



TexHu4yeckre yCTpOUCTBA U TEXHOJOTMUYECKUE MPOIIECChl: MHAYKIIMOHHAS €4Yb, COJICHOW/I, 3allUTa OT 3JEKTpU3ALUU
TEJI IPU ABMYKEHUHM B MArHUTHOM I10JI€ 3€MJIH.

Jemoncmpayuu.

HabGnronenue SsBIeHUS 2IEKTPOMAarHUTHOW WHTYKITHH.

UccnenoBanue 3aBucumocty J/]C HHIYKIUHA OT CKOPOCTH U3MEHEHHSI MAarHUTHOT'O MTOTOKA.

[IpaBuno JleHna.

[Tanenrie MarauTa B aIFOMUHUEBOM (MEIHOM) TpyOe.

SBneHre CaMOUHAYKIUU.

Hccnenosanne 3apucumoctr /1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHAYKIIHAH.

Onpenenenre MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

UccnenoBanue siBICHUS] CAMOUHIYKIIUH.

COopka MoIeN 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Pasnen S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

l'apmonudeckue kosneOanus. KuHemaTHdeckoe M JUHAMHYECKOE OIMCaHHE. ODHEPreTUYecKoe OMUCaHue (3aKoH
COXpAaHECHMS MEXaHWUYeCKOoW »HHepruu). BbiBoag JUHAMUYECKOrO ONHUCAHUS TapMOHUYECKMX KOJIeOaHMM U3 UX
SHEPreTUYECKOr0 U KWHEMAaTUYECKOrO OMHUCAHUSI.

Amrunryaa u asza koneOanuil. CBsi3b aMIUIUTYIbl KOJI€OAHUN HMCXOJHOW BEJIMYUHBI C aMIUIUTYAAMU KoJieOaHHM e
CKOPOCTH U YCKOPEHHUS.

ITepuon m uacrora kosebanuif. I[lepuon manabix CBOOOAHBIX KOJeOaHUNM MaTemMaTHyecKoro wmasTHuka. [lepuon
CBOOOIHBIX KOJIEOAHUM MPYKUHHOTO MAasiTHUKA.

[Tonsitue o 3aryxaromux KojebaHusx. BoHykneHHbie koneOanusi. Pesonanc. Pe3onancHas kpuBas. Biusaue
3aTyxaHUs Ha BUJ pe30HAHCHOW KPUBOW. ABTOKOJICOAHMSI.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOILECCHl: METPOHOM, Yachl, Kauyelld, MYy3bIKalbHbIE HMHCTPYMEHTHI,
cericmorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeTHHOTO IBYKCHHSL.



Habmonenne He3aBUCUMOCTH NIEPHUOIA MaJIbIX KOJICOAHU Tpy3a HA HUTU OT aMIUIUTYbI.

WccnenoBanue 3aTyXarmux KoiaeO0aHuii 1 3aBUCUMOCTH TIeprojia CBOOOIHBIX KOJIEOaHU OT COMPOTUBIICHHUS.

UccnenoBanue kosieOaHuii Tpy3a Ha MAacCUBHOM MpPY>KHUHE C I1IEJbI0 (DOPMUPOBaHUS MPEACTABICHUN 00 HJIeaTbHOM
MOJEJIN MPYKUHHOTO MasATHUKA.

3aKOH COXpAaHEHMs SHEPTUH MPU KOJECOaHUSIX rpy3a Ha MPY>KUHE.

WccnenoBanue BRIHYXACHHBIX KOJIEOaHUIA.

Hab6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenune neprnoaa cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

N3yuyeHune 3aK0OHOB JIBUKEHUA TeJla B X0JI€ KOJeOaHil Ha yIpyroM MojBece.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOMIUX KOJIEOaHU.

Uccnenosanue BoIHYXACHHBIX KOJICOAHUIA.

Tema 2. dnekmpomaznumnuole Konebanus.

Koneb6arenbubiit KoHTYp. CBOOOAHBIC AJIEKTPOMATrHUTHBIE KOJIEOAHUS B HI€AIbHOM KojebaTebHOM KOoHType. Dopmyia
Tomcona. CBsi3b aMILTUTYABI 3apsiia KOHASHCATOPA C aMIUTMTY0M CUITBI TOKA B KOJIEOATEIHHOM KOHTYE.

3aKOH COXpAaHEHHMs SHEPTUH B UACATBHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarolue 3JIeKTpOMarHuTHbIe KojieOaHusl. BhIHYKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIEOaHHUS.

[TepemenHBIi1 TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYIHOE U JCHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIPSKEHUS
IIpU Pa3IMYHON opMe 3aBUCUMOCTH IEPEMEHHOT'O TOKAa OT BPEMEHHU.

CuHycouaalibHbI MIEpeMEHHBIA TOK. Pe3ncrop, KOHJAeHCAaTOp M KaTylllKa WHIYKTUBHOCTU B LENU CHUHYCOUIAIBHOTO
IIEPEMEHHOr0 ToKa. Pe3oHaHc TOKOB. Pe3oHaHC HanpsikeHuil.

N neanshsiii Tpanchopmatop. [IponsBoacTBo, nepenaya U noTpedIeHre AMEKTPUUECKON SHEPTHH.

DKOJIOTHUECKHE PHUCKH IpU TMPOU3BOJACTBE 3JEKTpodHEepruu. KynbTypa HCIONB30BaHUS JJIEKTPOSHEPTHH B
ITOBCEJHEBHOM KU3HU.

TexHuyeckre yCTpOMCTBAa M TEXHOJOTMYECKHE MPOLIECCHI: DJIEKTPUUYECKHM 3BOHOK, TEHEPATOP IEPEMEHHOrO TOKa,
JIMHUHU 3JIEKTpOIepeaay.

Jlemoncmpayuu.

CBOOOIHBIC ANEKTPOMATHUTHBIE KOJICOAHUSI.



3aBHCHUMOCTb YaCTOThI CBOOOIHBIX KOJIEOAHUI OT MHYKTUBHOCTU U EMKOCTH KOHTYpa.

OcmiorpaMMbl 3J1EKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXaroMMX IEKTPOMATHUTHBIX KOJIEOAHUH.

Mopneib 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHYX/I€HHbIE CUHYCOUIAIbHBIE KOJIEOaHUSI.

Pesucrop, kaTymika HHAYKTUBHOCTH Y KOHJIEHCATOP B LM IIEPEMEHHOI0 TOKA.

Pe3onaHcC npu nociie10BaTeIbHOM COEUHEHNN PE3UCTOPA, KATYIIKA HHIYKTUBHOCTH U KOHACHCATOPA.
YCTpoiCTBO M IPUHLIKIT ACUCTBUS TpaHCPOopMaTopa.

Mopneinb TMHUY 3JIEKTPOIEpEIadn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Nzyuenue tpancopmaropa.

Hccnenoanyue nepeMEHHOr0 TOKa 4epe3 MOCIeN0BATENbHO COETUHEHHBIE KOHIAECHCATOP, KaTyIIKy U PE3UCTOP.
HaburoieHne 371eKTpOMarHUTHOTO PE30HAaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMHU EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoOMaZHUMHbBLE 60JIHbL.

MexaHnueckue BOJIHBI, YCIIOBHMS HMX pacnpocrpaHeHus. [lomepeunsie M npozosibHbIE BOJIHBL. llepuon, ckopoctsb

pacnpocTpaHeHUs] M JAjguHa BoJIHBL. CBOMCTBA MEXaHMYECKMX BOJIH: OTPa)KEHUE, MpeIoMJICHHE, WHTeppepeHuus u
aupakuus.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
[ITlymoBOE 3arpsi3HEHNE OKPYKAIOILIEH CPEIBI.
DNEeKTPOMAarHUTHBIE BOJIHBIL. YCJIOBHUS HM3JYyYEHHs >SJEKTPOMArHUTHBIX BOJIH. B3anMHas OpuEHTauusi BEKTOPOB B

BJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHHE, MOISpU3alusl, UHTEpPEpEeHIHs U TudpaKius.

[IIkana 37€eKTpOMAarHUTHBIX BOJH. [I[puMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMITBI pagUOCBA3H U T€NEBUAEHUS. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpe/Ibl.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPHUMEHEHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI, pajap, paJdONpPUEMHHUK,

TCJICBU30P, aHTCHHA, TGJIC(bOH, CBq-He‘{b, YJIbTPa3BYKOBass JUAIrHOCTHKA B TCXHUKE U MCAWIMHE.

Jlemoncmpayuu.
OO6pazoBanue U pacCIpOCTPAHEHUE MOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.



Koneoumromieecs Teo Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue naTepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBoiicTBa yabpTpa3ByKa U €ro NPUMEHEHHE.

Hab6nronenue cBs3M rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILTUTYI0M U 4aCTOTOM KoJieOaHUM.

HccnenoBanne CBOWCTB  AJEKTPOMArHMTHBIX BOJIH: OTPaXKeHHE, MpPEIOMJICHUE, NOJsSpu3aius, AuQpakius,
UHTEpPEPEHIIHS.

OGHapy>xeHue nHPpaKpacHOro U yiabTpahroIECTOBOTO U3ITYUYEHHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, NPAKMUKYM.

N3yyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHNs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pacpOCTpaHEHUE CBETA B OJTHOPOAHOM cpene. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoenne n3odpaxenuil B mnockom 3epkaie. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIOTHBIM MOKa3arenab mperaomiieHus. OTHOCUTENTbHBIN
IIOKa3aresb npesioMiieHns. 11oCTOSIHCTBO 4acTOThI CBETAa U COOTHOUIEHWE JUIMH BOJIH IIPU IIEPEX0JIE€ MOHOXPOMATHYECKOTO
CBETA Uepe3 IPaHully pasziesia AByX ONTHYECKUX CPE.

Xon mydeit B mpusme. [Jucnepcust cBera. CnoxkHbIi cocTaB 6enoro ceera. L[Ber.

[TosmHOE BHyTpeHHEee oTpaxkeHue. [IpeaenpHblid yroi noJIHOrO BHYTPEHHETO OTPaKEHHUS.

Cobuparoniye u paccerBaroniye JMH3bl. ToHkas guH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKAsl CHJIa TOHKOMW JIMH3BI.
3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOW C(EepUYecKOr JUH3bI OT €€ TeOMETPUM W OTHOCUTEIBHOTO IOKa3aTels
MIPEJIOMIICHHUS.

@opmyJia TOHKOU JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

Xox nayda, MPOUIEAIIETro JIMH3Y MO MTPOU3BOJIBHBIM YTJIOM K €€ riaBHOUM onTudeckoi ocu. [loctpoenne n3o0pakeHwit
TOYKHU U OTpe3Ka NPSIMOM B COOMPAIOIINX U PACCEUBAIOIIMX JIMH3aX U UX CHUCTEMaXx.

OnTtuyeckue nmpudopsl. Paspemaroias cnocoOHOCTh. ['11a3 Kak onTHYecKasi CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.



BonnoBass onrtuka. WuTtepdepenmus cBera. KorepeHTHbIE HCTOYHUKHA. YCJIOBHS HAONIOACHUS MAaKCUMyMOB H
MUHUMYMOB B HWHTEeP(EPEHIMOHHOW KapTHMHE OT JBYX KOTE€pPEHTHBIX HCTOYHUKOB. IIpUMepbl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmust cBera. JudpakuuonHas pemeérka. YciloBue HAOMIOJEHUS TJIABHBIX MAaKCHUMyMOB TIpU TaJICHUU
MOHOXPOMAaTHUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLIECChl: OYKM, JIyna, MEpUCKOoIN, (oroanmapar, MHUKPOCKOTI,
MPOSKIMOHHBIN anmnapart, MPOCBETICHUE ONTHUKU, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.

HccenenoBanue NpeaoMIIEHUs CBETA.

HabitoieHne noaHoro BHyTPEHHEro oTpaskeHus. MoJienb cBeToBo1a.

Hccnenoanne xoaa CBETOBBIX ITyYKOB YEPE3 INIOCKOMAPAIIIENBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.

Mopaenn MUKpPOCKOIIa, TEJIECKONA.

Hab6nronenue natepdepeniinm cpera.

HabutoieHue 11BeTOB TOHKUX TJIEHOK.

Habnronenue nudpakiym ceera.

N3yuenue auppakunOHHON pEeIETKY.

Ha6nronenue nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

HabGnronenue nossipusaiiuu cBeTa.

[IpumeHeHue MoISIPOUIOB JIJIsl M3YUCHHS] MEXaHWYECKUX HAMpPsHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne noka3arens NpeJoOMIIEHHS CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pacCTOSIHUSI OT BeIlleCTBa (Ha MpUMepe KHUJIKHUX JIUH3).

N3mepenrie poKyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[TonyuyeHnue n300paXkeHus: B CUCTEME U3 TUIOCKOTO 3epKaja U JTMH3bI.

[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIHH3.

KoHcTpyrnpoBaHu€e TEIECKONUYECKUX CUCTEM.



Ha6monenue nudpakuuu, nHTEpGHEpeHINN U TOISIPU3ALUHN CBETA.

W3yueHune nossipu3anyu cBeTa, OTPaXKEHHOIO OT IIOBEPXHOCTH TUAJIEKTPHUKA.

N3ydenne nHTepPepeHInn JIa3epHOTO U3JIyUYEHUs Ha IBYX LIEISX.

Hab6nronenue nucnepcun.

Habmonenue u uccnenoBanue Au(ppakiinOHHOTO CIEKTpa.

N3mepenne IIMHBI CBETOBOW BOJIHBI.

[TosydyeHune cekTpa u3IydyeHus: CBETOAMO0/1a IPYU NOMOIIH JU(PAKIMOHHON PEHIETKH.

Pa3znes 6. OcHOBBI cIelHAJIBHOM TEOPUH OTHOCUTEIbHOCTH.

['paHuIBl NPUMEHMMOCTH KJIIACCUYECKON MEeXaHHUKHU. [loCcTynaTel cieruaibHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON HHTepBasl. lIpeoOpazoBanust JlopeHna. YcnoBue npUUMHHOCTH. OTHOCHUTEIBHOCTb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U COKPALLICHUE JIJTUHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

TexHnuecKkrue yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHl: CIIyTHUKOBBIE NPUEMHHMKHU, YCKOPUTEIH 3apsyKEHHBIX
YacTHL.

Y4yeHn4ueckuit SKCIIEpUMEHT, JIa00paTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHre UMIyJIbCa U HHEPrHHM PENATUBUCTCKUX YacTUI] (10 (oTorpadusiM TPEKOB 3apsHKEHHBIX YacTHUI] B
MarHUTHOM II0JI¢).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapno-60ian060ii oyaausm.

PaBHOBecHOE TerIoBOe M3MyueHue (M3aydeHue abcomoTHO YEpHOTO Tena). 3akoH cMmenieHus: Buna. ['mnoresa [lnanka
O KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotorddext. Onbithl A. I'. CtoneroBa. 3akonbl GpoTodrddekra. YpaBHenue DiinHmreHa s potodddexra. «KpacHas
rpanuia» Ghotodddexra.

JlaBnenue cBeTa (B YaCTHOCTH, JaBJICHHE CBETa Ha aOCOJIIOTHO TMOTJIOMIAIONIYI0 U aOCOIIOTHO OTPaKaroIIylo
noBepxHocTh). OnwiTh [1. H. JleGenena.

BonHoBbeie cBoiictBa udacTtuil. Boanbel e bpoinsa. JlnuHa BoiHbI Ae bpoitns u pasmepsl 001acTH JIOKaJIM3alUH
ABMOKYyILIeHcs yacTuilbl. KopmyckyisspHO-BOIHOBOM Tyanu3m. Ju@pakius 371eKTPOHOB Ha KpUCTaIax.

Crnenuduka n3mepenuit B Mukpomupe. CooTHomenus Heonpeaenénnocrei I 'eitzendepra.



TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IMPOILIECCHI: CIEKTPOMETP, (OTOAIEMEHT, (POTONATUHK, TYHHEIbHBIHI
MUKPOCKOII, COJTHEUHas 6arapesi, CBETOAUO/I.

Jemoncmpayuu.

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO PoTOdPPeKTa.

Hccnenoanne 3aBUCUMOCTH COITPOTUBIIEHUS MMOTYIIPOBOIHUKOB OT OCBEIIEHHOCTH.

CBeToano.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKkmukKym.

UccnenoBanue gporopesucropa.

N3mepenue noctosHHoi [1nanka Ha ocHOBe HccnenoBanus Gotorpdekra.

Hccenenoanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIKEHUS.

Tema 2. Quzuka amoma.

OmnbITHI IO KCCIIEOBAHUIO CTpoeHMs aToMa. [1nanetapnas monens atoma Pesepdopaa.

[Toctynatel bopa. M3nydenue u noriomienre GOTOHOB MpHU MEPEX0/ie aTOMa ¢ OJHOTO YPOBHS SHEPTUH HA JIPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJIOPO/A.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHHuecKre yCTpOWCTBAa M TEXHOJIOTMUECKHUE MPOLECCHI: CIIEKTPAIbHBIN aHanu3 (CIEKTPOCKOI), Jia3ep, KBAaHTOBBIN
KOMIIBIOTED.

Hemoncmpauuu.

Mogens onbita Pesepdopra.

Habmronenue nuHeRYaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTULL.

Ornpenenenue QIMHBI BOJHBI JA36pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

Hab6nronenue muuaeituaToro cnekrpa.

HccnegoBanue criekTpa pa3peKeHHOTO aTOMapHOI0 BOJOPO/Ia U U3MEPEHHE MOCTOsTHHON Punbepra.

Tema 3. Du3uka amomHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnounnas monens sinpa I'eitzen6epra—MBanenko. 3apsia aapa. MaccoBoe uncio siapa. M3oTormsl.

PannoaktuBHOCTB. Anb(a-pacmnan. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-usnyuenue.



3aKoH paguoOaKTUBHOTO pacmajaa. PaanoakTuBHbIE H30TONBI B mpupojie. CBONCTBA MOHU3HMPYIOIIETO H3JIYUYEHUS.
BnusHue pagnoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBeHHBIN (oH u3nyuyeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt Macchl sipa.

Anepusie peakiuu. [enenue u cuntes saep. AnepHeie peaktopsl. [IpoOieMbl ynpaBisieMoro TepMOsiIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCNEKThl PA3BUTHUS SIICPHONU SHEPTETUKH.

Metoabl perucTpaluy U UCCIEN0BaHUS AJIEMEHTAPHBIX YACTHII.

dyHaaMeHTallbHbIE B3auMoAeicTBUs. bapronbl, Me30HbI U JenToHbl. [IpeacraBnenne o CtanaaptHoit Mmogenu. KBapk-
[JIFOOHHASI MOJIEIIb AJIPOHOB.

®usuka 3a npeaenamu CranmapTHor Moaenu. TéMHas MaTepus U TEMHAsI DHEPTHS.

EnuHCcTBO pmznueckoi KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLECCHl: JO3UMETP, Kamepa BunbcoHa, sIEepHBIM peaxkTop,
TEPMOSICPHBIN peakTop, aTOMHast 00MOa, MArHUTHO-PE30HAHCHAsI TOMOTpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

UccnenoBanue pagnoakTUBHOTO (POHA C UCTIOJIB30BAaHUEM JO3UMETPA.

N3yuenune normoiieHns 0eTa-4acTHIl ATFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

DTanbl pa3BuTUs acTpoHOMUU. [IpHKIagTHOE U MHUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMHU. [[pMMEHMMOCTH 3aKOHOB
(bu3uKY 111 00BSICHEHUSI TPUPOABI KOCMUUYECKUX OOBEKTOB.

Mertoasl  acTpoHOMUYECKMX  ucclenoBaHuii. COBpEMEHHBIE  ONTUYECKUE  TEJIECKONbI,  PagUuOTEJECKOIBI,
BHeaTMoc(]epHast aCTpOHOMHS.

Bup 38é3nH0r0 HeOa. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHUE.

CoiniHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTouHuk sHeprun CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTPaJbHBIA KJIacC — CBETHUMOCTBY». 3BE3/bI TJIABHOM
MOCJIEA0BATEILHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTh» JIJIsl 3BE3]] TJIaBHOM MOCJIEI0BATEIbHOCTH. BHyTpeHHEee cTpoeHue
3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U 3BOMoINK CONMHIA U 3BE3. DTalbl )KU3HU 3BE3I.

Mueunsiii [Iyts — Hama 'anaktuka. [Tonoxxenue u npmxenne ConHua B ['anmaktuke. Tunbl ranaktuk. Paguoranaktuku
1 KBazapbl. YEpHBIE OBIPHI B A/Ipax TAIAKTHUK.



Bcenennas. Pacuimpenne Bceenennoii. 3akon Xa06ma. Pa3beranue ramaktuk. Teopust bonbiioro B3psiBa. PennkroBoe
U3IIyYEHUE.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yuenuueckue naoniooenus.

HaGnronenust 3BE3qHOTO HebOa HEBOOPYKEHHBIM TIJIA30M C HCMOJIB30BAHMEM KOMIBIOTEPHBIX MPUIOKEHUN IS
oTpeeeHUs MOJI0XKEHNsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBEpHOro MOoJIyHiapus U SpKue
3BE3/BI.

Haobnronenus B Teneckon JIyHbl, TUIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOILJICHUM.

Du3uYeCKU NPAKTUKYM.

Crioco0b1 u3mepeHus: pU3NUECKUX BEIMYMH C UCIIOJIB30BaHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB U
KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCHUTEIbHBIE MOTIPEIIHOCTH M3MEPEHUH (U3NYECKUX BEIMYHUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHNE KOCBEHHBIX M3MEPEHUI, UCCIEIOBAaHUN 3aBUCUMOCTEN (DU3UUECKUX BEIUYUH, IPOBEPKA MPEII0KEHHbBIX
runote3 (BbIOOp M3 paboT, OMMCAHHBIX B TEMATUYECKUX paszfesiax «YUEHUYECKHH SKCIEPUMEHT, JabopaTopHbIe padOTHI,
MPAKTUKYM» ).

O06o0maromnee MOBTOPEHUeE.

O06oOmeHne u cUCTeMaTH3alMsl CoJIepKaHus pasliesioB Kypca «Mexanukay, «MonekynspHas ¢usuka U
TEPMOJIMHAMUKAY», «DNeKTpoanHamuka», «Konebanuss um BoJHBD, «OCHOBBI CIEUHUATBHON TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBast pusuka», « IJ€MEHTbI ACTPOHOMUU U aCTPODUZUKI.

Ponp ¢usuku m acTpoHOMHUM B 9KOHOMHUYECKOW, TEXHOJIOTMUECKOU, COIMATBLHON M ITUYECKON cdepax NesaTeTbHOCTH
YeJioBeKa, poJib U MeCTO (PU3MKM W aCTPOHOMHHM B COBPEMEHHOM HAy4yHOM KapTHHE MHpa, 3HAUYEHHE OMHCATENIbHOM,
CUCTEMATU3HUPYIOLIEH, OOBSICHUTEIBLHOM W MPOTHOCTHYECKOW (PYHKIMI (U3MUEeCKOW TEOpHUH, PoJib (U3HUUYECKON TEOpHUH B
(GbopMHpPOBaHUM TPEACTABICHUA O (U3MUECKON KapTUHE Mupa, MECTO (PU3MYEeCKONM KapTHHBI MHpa B OOLIEM psIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MesknpeaMeTHbIE CBS3H.

N3yuenune kypca ¢uzuku yrayOnéHHoro ypoBHs B 11 kiacce ocCylIecTBIsieTCS C y4E€TOM COJIEp KaTelIbHbIX
MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTEMaTUKH, OMOJIOTHH, XUMUU, T€OrpaQuu U TEXHOJIOTHH.



Mesxicnpeomemmuvie nonAmus, CéA3AHHBIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBJICHUE, HAYYHBIN (akKT,
runores3a, ¢usnueckas BeIWYMHA, 3aKOH, TEOpHs, HAOJIOJEHHE, SKCIEPUMEHT, MOJICIUPOBAHHUE, MOJEIb, H3MEpPEHUE,
NOTPENIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE PUOOPHI, U(PPOBaAst Ta0OpaTOPHs.

Mamemamuka: penieHue CUCTEMbI YpaBHeHHNA. TpuroHomMeTpudeckue QyHKIIMN: CUHYC, KOCUHYC, TAHTE€HC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIACCTBO. BEKTOphl M WX MPOEKIMU HA OCH KOOPJAUHAT, CJIOKEHUE BEKTOPOB.
[IpousBoansie sneMeHTapHbIX (QyHKIMM. [Ipu3Haku mogoOus TPEyroiabHUKOB, OMpeleieHUE TUIOMAAN TUIOCKUX (Quryp u
o0BEMa Te.

Bbuonozusa: >nexrpuyeckue sIBICHUS B )KUBOW MPUPOJE, KoJieOaTebHbIC ABUKECHHS B )KUBOM HPUPOJIE, IKOJIOTUUECKUE
PUCKU TpPU MPOU3BOACTBE DIJICKTPOIHEPTUU, DJICKTPOMATHUTHOE 3arps3HEHUE OKPYKAOUIEH Cpelbl, YJIbTPa3ByKOBas
JMarHOCTUKA B MEJUIIMHE, ONITUYECKUE SABJICHUS B )KUBOU MPUPOJIE.

Xumun: CTpOEHHE aTOMOB W MOJEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 00pa30BaHUS
KPUCTAJUTMYECKOUN PEIIETKHU, CIEKTPAJIbHBIA aHAIIN3.

T'eozpaghus: marauTHBIE TIOJIIOCA 3EMJTH, 3aJI€KW MATHUTHBIX Py, (POTOCHEMKA 36MHOM MOBEPXHOCTH, cericmorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, DJICGKTPOMArHUTOB, OAJIEKTpoABUTraTeNh SAkoOu, TreHeparop
MIEPEMEHHOr0 TOKAa, NHIYKIIMOHHAS I€4b, IMHUM 3JIEKTPOIEpeiay, 3JIEKTPOABUTaTENb, pajap, PaAUuONPUEMHUK, TEIEBU30P,
anteHHa, tenegon, CBU-nieub, ynbTpa3BykoBasi JMArHOCTUKAa B TEXHHUKE, MPOCKIIMOHHBIN armapaT, BOJOKOHHAS OITHKA,
CoJIHEYHasi OaTapes, CIyTHUKOBbIC MPUEMHHKH, SiZICPHAS SHEPTETUKA U DKOJIOTHUECKHUE aCTIEKThI €€ pa3BUTHSL.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMSBI 110 ®U3UKE HA YPOBHE CPEIHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE Pe3yJbTAThl OCBOCHHUS y4eOHOro npeamera « Pu3nKa» JOHKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh
oOy4Jarommxcsi PyKOBOACTBOBAaThCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3HMIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTALUM, MO3UTHUBHBIX BHYTPEHHUX YOEKIACHWH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCHICKOTO
oOuiecTBa, paclIMpeHUE XU3HEHHOIO OMbITa M ONbITA JAEATEIBHOCTH B MPOLECCE peall3allud OCHOBHBIX HalpaBlICHUM
BOCIIMTATEIIbHOMN JAEATEIBHOCTH, B TOM YUCIIE B YaCTH:

rPasKIAHCKOI0 BOCIIUTAHMSA:

e c(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIMU OOYYAIOIIErOCs KaK aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHUMCKOTO

00111eCTBa;

e IPUHATHE TPAIULIUOHHBIX OOIIEUETIOBEUECKUX TYMAHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTHM COBMECTHYIO JESTEIbHOCTh B HMHTEpECAX TIPAKJAHCKOrO OOIIecTBa, Y4YacTBOBAaTh B

CaMOYTIpaBJIEHUU B 00pa30BaTeIbHON OpraHU3alnu;
e YMEHHE B3aUMOJICHCTBOBAThH C COLUAIBLHBIMU MHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKUHUSMU U HA3HAUYCHUEM;
e TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.
NATPUOTHYECKOr0 BOCIIMTAHUSA:
e cOPMUPOBAHHOCTH POCCUICKOMN TPaXAAHCKON UIEHTUUYHOCTH, MTATPUOTU3MA;
e IIEHHOCTHOE OTHONIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTUKEHUSAM POCCHUICKUX YUEHBIX B 001acTh (PU3MKHU U
TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
e c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUUYECKOTO IOBEICHUS;
e CIOCOOHOCTHh OIEHUBATH CUTYyallMI0 M TPUHHUMATh OCO3HAHHBIE PEIICHUS, OPHUEHTHPYSCh HAa MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B IESITEIbHOCTH YYEHOTO;
e OCO3HAHHE JMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUNBOTO OYyAyIIETO.
3CTETUYECKOI0 BOCIIUTAHMSA:
e ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYLIETO (PU3UUECKOMN HayKe.



TPY/10BOI0 BOCIIUTAHMA:
e HHTEpEC K pa3IuuHbIM chepam MpodhecCHOHAIBHON NesTETFHOCTH, B TOM YKCIIE CBA3aHHBIM C (DU3UKON U TEXHUKOH,
yYMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyayliei mpodeccun U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;
e TOTOBHOCTbH U CIIOCOOHOCTH K O0OPa30BaHUIO U CAMOOOPA30BAHUIO B 00JIACTH (PU3UKU HA POTSHKEHUU BCEH KU3HMU.
IKOJIOTHYECKOT0 BOCTIMTAHUSA:
e chOPMHPOBAHHOCTDH HKOJIOTUUECKOH KyJIbTYpPhl, 0CO3HAHHE TTI00AIBHOTO XapaKkTepa AKOJIOTHUECKUX MPoOIIeM;
e IUIAHUPOBAHHE U OCYIIECTBJICHUE JCHCTBUI B OKPYKAIOIICH cpeie Ha OCHOBE 3HAHUS 1Iefiell YCTOWYMBOTO Pa3BUTHS
YeJIOBEYECTBA;
e pacIIMpEeHHE OTbITA ACATEILHOCTH IKOJIOTUIECKON HAMIPABICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH 10 (DU3HKE.
HEHHOCTH HAYYHOI0 MO3HAHHUS:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3MUECKON HAYKH;
e OCO3HAHME LIEHHOCTU HAYyYHOH J€ATEIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YyUEHUs (PU3UKHU OCYIIECTBIATh IPOEKTHYIO
Y MCCIIEZIOBATEIBCKYIO IEITEIbHOCTh HHANBUAYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue JaeiicTBUA:
e CaMOCTOSITEILHO (hOPMYJIMPOBATH M AKTyaJIU3UPOBAThH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAETATH LEIU AEATCIBbHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKCHUS,
e BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCCMaTPUBAEMbIX (DU3NUYECKUX SIBJICHUSX;
e paspabaThiBaTh IJIAH PEIICHUS MPOOJIEMbI C y4ETOM aHalM3a HMMEIONIUXCS MaTEepPUANbHBIX U HEMaTepUATbHBIX
pECYpPCOB;
e BHOCUTHb KOPPEKTHBbI B [EATEIbHOCTb, OLIEHWBATh COOTBETCTBUE PE3YyJIbTATOB LEJSIM, OLICHUBATH PHUCKHU
MOCJICJICTBUU JIEATCIbHOCTH;
e KOOPJIMHHMPOBATh W BBIMOJHITH pPabOTy B YCJIOBHUSX pPEaJbHOrO, BUPTYAIBHOTO H KOMOWHHUPOBAHHOTO
B3aUMOICHCTBUS;
e Ppa3BHUBATh KPEATUBHOE MBIIJIEHUE MTPU PEIICHUU KU3ZHEHHBIX MPOOIIEM.
ba3oBnble nucciaenoBarejbCKue 1eCTBUSA.



BJIaJIETh HAYYHOW TEPMHHOJIOTHEH, KITFOUYEBBIMH MOHATHIMHI U METO/IaMU (DU3HUECKON HAYKH;

BJIJICTh HABBIKAMHU y4eOHO-HCCIIEIOBATEILCKONH M MPOEKTHOM JESITENFHOCTH B 00JIaCTH (DU3HMKHU, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSATEIHPHOMY ITOMCKY METOJOB pEIICHUs 3a1ad (PU3MUECKOTO COJEpKaHUs, MPUMEHEHUIO
Pa3ITUYHBIX METOJIOB TTO3HAHWS;

BIIAJICTh BHUJAAMH JCSATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHWs, €ro HMHTEPIPETAIlluu, MpeoOpa3OBaHUIO U
IPUMEHEHHIO B PA3IMYHBIX YUYECOHBIX CUTYAIUSX, B TOM YHCJIE PU CO3/IaHUU YUEOHBIX MTPOEKTOB B 00J1aCTH (DU3HKHU;
BBISIBJISITH TIPUYMHHO-CIIC/ICTBEHHBIC CBSI3W U aKTyaJIM3UpPOBATh 33/1a4y, BBIBUTATH TUIIOTE3Y €€ PEIICHUS, HAXOIUTh
apTyMEHTHI JIJIS JIOKa3aTeIhCTBA CBOMX YTBEPIKICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHN PEIIICHHUS,

aHAJM3WPOBATh TMOJYYEHHBIE B XOJ€ PEIICHHS 3aa4d PE3yJIbTaThl, KPUTHUYECCKH OICHUBATh MX JOCTOBEPHOCTH,
MIPOTHO3WPOBATH N3MECHEHHUE B HOBBIX YCJIOBHSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a7aud B 00pPa30BATENbHOMN NIEATETLHOCTH, B TOM YHUCIE MPH U3yUYEHUU
busuKy;

JaBaTh OIICHKY HOBBIM CHUTYAITUSM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

YMETh TIEPECHOCHUTH 3HAHUS TI0 (PU3UKE B IPAKTUICCKYIO 00JIACTh KU3HEICATCILHOCTH;

yMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHNUS,

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUSI.

PabGora ¢ unpopmanmeii:

BJIaJICTh HAaBBIKAMH TMOJy4YeHUs HHOpMaUu (PU3MUECKOTO COACpPKAHUS U3 HUCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISATh TOWUCK, aHAJIW3, CUCTEMATH3aIlMI0 M WHTEPHpPETalHi0 WH(POpMAIUU Pa3IndHBIX
BUJIOB U (hOPM MPECTABICHUS;

OIIEHUBATh JOCTOBEPHOCTH HH(OPMAIIUH;

UCIIOJIb30BaTh CpelCcTBA HH(MOPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTUH B PEIICHUU KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX U OPTaHU3alMOHHBIX 3aJ]1a4d C COOII0ICHUEM TPeOOBaHMI SPrOHOMUKH, TEXHUKH 0€30TTaCHOCTH,
TUTHEHBI, peCypPCcOCOepEeKeHMsI, MPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThI (U3MYECKOTO COACpKAHWSA B Pa3IWYHBIX (GopMarax ¢ y4€TOM Ha3HaueHus WHOpMAIUU U
LEJIeBOM ayJUTOPUH, BEIOMpast ONTUMAIbHYIO (OpMY IIPEICTABICHUS U BU3yaJIU3al1U.

KoMmyHMKaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

OCYIIECTBIISITH OOIIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JAESTEIbHOCTH;



pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTyallui U CMATYaTh KOHQIMKTHL;

pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3bIKOBBIX CPEJ/ICTB;

IOHMMATh U UCMOJIb30BaTh IPEUMYIIIECTBA KOMaHIHON U MHAUBUAYAIbHON padOThI;

BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBHM C yUETOM OOIIMX NHTEPECOB U BO3MOKHOCTEH KaXKIOTO WieHa
KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHON JIEATENbHOCTH, OPraHU30BbIBATE U KOOPAMHUPOBATH ACHCTBUS MO €€ JOCTUKEHHIO:
COCTaBJIATh IJIAH JEMCTBHM, pacmpelneisiTb PO € y4ETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M Ka)XJOro0 y4YaCTHMKAa KOMAaHJIbl B OOUIMI pe3yJbTaT MO pa3padOTaHHBIM
KpUTEPUSIM;

[peaIaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJEH C IIO3ULIMH HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;
OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IOBEICHHE B PA3JIMYHBIX CHUTYalMsX, HPOSABIATH TBOPYECTBO U
BOOOpaxkeHue, ObITh MHULIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO AESTENHOCTh B 00JIaCTM (PU3UKKM M ACTPOHOMHH, BBISBISATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIBHO COCTAaBIIATh IUUIAH PELIEHUSI PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBIMOJHEHHS MPAKTHUYECKON
paboThI C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHU;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jie1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO SPYIULMU B 00dacTH (U3HKH, MOCTOSHHO MOBBIIIATH CBOWU
00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTpOﬂb, AMOIUOHAJIbHBbIN NHTEJIEKT:

JlaBaTh OLIGHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM;



BJAJIeTh HABBIKAMM IIO3HABATEJIbHOM pPEPIEKCHUM KaK OCO3HAaHUS COBEPIIAEMBIX JEHUCTBUH M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pe(IEKCUH JIJIsl OLEHKU CUTYalllu, BEIOOpa BEPHOTO PELLICHUS;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEILECHHUS 10 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI M apTYMEHTBI IPYTHUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

NPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apT'YMEHTHI PYTUX IIPU aHAIU3€ PE3yJIbTaTOB IEATCIIbHOCTH;

MIPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporniecce moCTHX)EHUSI JTUYHOCTHBIX PE3YJbTaTOB OCBOCHMS MPOrpaMMbl MO (PU3MKE AJIsI YPOBHSA CpPEIHEro OOIIEero
00pa3oBaHus y 00YUYaIOIINXCSl COBEPIICHCTBYETCS SMOLIMOHAIBHBIM MHTEJUICKT, MPEANoaraomui copMrUpOBaHHOCTS:

CaMOCO3HaHUs, BKJIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIIBHOE COCTOSIHHE, BHJCTh HANpPaBICHUS
Pa3BUTHS COOCTBEHHOM AMOITMOHATILHOM chephl, OBITh YBEPEHHBIM B CEO€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHUE IMPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJICHHUE,
CIIOCOOHOCTh aIalTUPOBATHCS K AIMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBAILIMH, BKJIIOYAOMIEH CTPEMIJIEHUE K JOCTHXKEHHIO 1M U YCIEXY, ONNTUMHU3M, HHUIIMATUBHOCTD,
YMEHHUE AEHCTBOBATh, UCXO/ISI U3 CBOMX BO3MOKHOCTEM;

OMITATHH, BKIIOYAIONIEH CIIOCOOHOCTh ITOHMMAaTh AMOIMOHAIBLHOE COCTOSSHHE JAPYTHX, YYUTBIBATH €ro Ipu
OCYIIIECTBJICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U COMIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUSI C JIPYTUMH JIIOABMHU, 3a00TUTHCH,
MPOSIBIIATh MHTEPEC U pa3periaTh KOH(PIUKTHI.

I[MTPEJIMETHBIE PE3VJIBTATBI

K konmy o0yuenus B 10 knacce npeaMeTHbIE Pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE JOJKHBI OTPaxarh cHOPMUPOBAHHOCTD
y 00y4aroumxcsi yMeHUM:

NOHUMATh POJib (PU3UKU B HKOHOMHYECKOM, TEXHOJIOTHYECKOM, IKOJIOTMYECKOM, COLMAIbHON U 3THYECKOW cdepax
JESTEIbHOCTH YEJIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOW HAay4YHOW KapTHHE MHpPA, 3HAYEHHUE OINUCATETHHOM,
CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOW (YHKIMHA (U3MUECKON Teopun — MEXaHUKH,



MOJIEKYJIIPHOW (PU3MKK U TEPMOJMHAMUKH, POJIb (DU3UYECKON Teopuu B (POPMUPOBAHUM MPEIACTABICHUN O
(du3HUecKoil KapTUHE MUPA;

pasznuyaTh yCJIOBUS MPUMEHHUMOCTH Mojeneil (U3MYEeCKUX Tl M MPOLEeCCOB (SBJICHU): MHEpLUUANbHAS CHCTEMa
oTrcuéTta, abCONIOTHO TBEPJOE TENo, MaTepuaibHas TOYKA, PaBHOYCKOPEHHOE MABI)KEHHE, CBOOOJHOE TMaJICHHUE,
abcomoTHO ympyras aedopmanius, aOCOMIOTHO yHIpyroe u aOCONIOTHO HEYINPYroe CTOJKHOBEHHS, MOJENHU rasa,
KUAKOCTH U TBEPJAOTO (KPUCTALTUMYECKOTO) Tella, UACAIbHBINA Ta3, TOYCHUHBIA 3apsl, OJHOPOIHOE BIEKTPUUYECKOE
OJIE;

pazinyath yciIoBUsl (TpaHULbl, 00JACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHMMAaTh BCEOOIIMN XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXAHWYECKHE MPOLECCHl U SBJICHHS, UCIOJIb3Ys] OCHOBHBIE IMOJOKEHUS U 3aKOHBI
MEXaHUKUA (OTHOCUTEIBHOCTh MEXaHHUYECKOTO JBHMXKEHHUSA, (HOPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO JBUXKEHUS,
npeoOpazoBanus ['anuies A1 CKOpOCTH U MepeMelleHus, 3aKoHbl Hpl0TOHa, TPUHLIUIT OTHOCUTENBHOCTHU [ anues,
3aKOH BCEMHUPHOrO TATOTEHUS, 3aKOHBbI COXPAaHEHUS HMMITYJbCA U MEXaHUYECKON 3HEpPruu, CBsA3b paOOThI CHUJIBI C
M3MEHEHUEM MEXaHUYECKOW SHEpPruM, YCJIOBHS pPAaBHOBECHS TBEPAOrO Tena), MPU HTOM HCIOIb30BATH
MaTeMaTUYeCKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBHSI MPUMEHUMOCTH (DPU3HUECKUX 3aKOHOB: MpeoOpa3oBaHUM
I"anuies, BTOpOro u TpeTbero 3ak0HOB HbIOTOHA, 3aKOHOB COXPAHEHUS UMITYJIbCA U MEXAaHUYECKON YHEPIUH, 3aKOHA
BCEMUPHOT'O TATOTCHUS;

aHAJIM3UPOBAaTh U OOBICHITH TEILIOBBIE MPOLIECCHl U SIBJICHUS, UCMOJb3ysl OCHOBHbIE MoJiokeHHs MKT u 3axoHbI
MOJIEKYJISIpHON (DMBUKH U TEPMOJUHAMUKHU (CBSI3b JABJICHUS HJICAIHHOTO Ta3a CO CpeHEeM KMHETUYECKOW dHepruen
TEIJIOBOI'O JBMKEHHUS M KOHLIEHTPALIMEM €ro MOJIEKYJI, CBs3b TEMIEPATyphbl BEIECTBA CO CPEAHEH KMHETHYECKOU
DHEPruey TEIUIOBOTO JBMKEHHs €r0 YaCTHIL], CBA3b IABJICHUSA HICAIBHOIO ra3a ¢ KOHLEHTPALMEN MOJIEKYJ U €ro
TEMIIEPATYpOHl, ypaBHeHHE MeHneneeBa—KianeipoHa, NepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHHS dSHEPTUU
B TEIUJIOBBIX MPOIECCax), MPU STOM HCIOJb30BATh MATEMATHUECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
IPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KiianeipoHa;

aHAJIM3UPOBaTh U  OOBSACHATH DJIEKTPUUYECKHE SBIICHUS, MHCIOJNb3Ysl OCHOBHBIE TOJOXEHUS M  3aKOHBI
ANEKTPOJMHAMUKHN  (3aKOH  COXPAaHEHHsI  DJIEKTPUYECKOro  3apsiaa, 3akoH KyJoHa, NOTEHUMaIbHOCTH
ANEKTPOCTATUYECKOTO TMOJS, MPUHLMI CYNEPHO3ULIHUHM JJIEKTPUUYECKUX TMOJIEH, MPU 3TOM YKa3blBas YCJIOBUSA
IPUMEHUMOCTH 3aKkoHa KyJoHa, a Takyke MPaKTUYECKH Ba)KHbIE COOTHOLIEHHUS: 3aKOHBI OMa U1l ydacTKa UENH U JIIs
3aMKHYTOM 3JIeKTpUUYeCcKOil 1enu, 3akoH Jxoymns—Jlenna, npasuna Kupxroda, 3axonst @apazest 111 37IEKTPOIN3a);



ONHUCHIBaTh (PU3MUECKHUE MPOLECCHl U SBJICHUS, HCIOJIb3Ys BEJIMYUHBL IEPEMEIIECHUE, CKOPOCTh, YCKOpPEHHE,
UMIIYJbC T€Ja U CUCTEMBI Tell, CUjla, MOMEHT CHJIbl, 1aBJIEHUE, OTEHLUAIbHASI YHEPTUs, KHHETUYECKasi dHEPTrus,
MEXaHUYECKasi SHEPrusi, paboTa CUIbl, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHIIa TSKECTH, CUJa YIPYrOCTH, CHJIa
TPEHMsI, MOIIHOCTb, JHEPrUsl B3aWMOJACUCTBUA Tena ¢ 3eMiéil BONMM3M €€ MOBEPXHOCTH, HSHEPTUS YIPYrou
nedopMaIil MPYKUHBI, KOJUYECTBO TEIUIOTHI, a0OCONIIOTHAs TeMIeparypa Tena, padoTa B TEPMOJIWHAMUKE,
BHYTPEHHSSI SHEPrusi HJCAIbHOTO OJHOATOMHOIO Ta3a, pabdoTa HICAJIbHOTO TIa3a, OTHOCHUTEIbHAs BJIAKHOCTb
Bo3ayxa, KIIJl uieanbHOro TEMJIOBOrO JBUIATENS; AJIEKTPUUYECKOE I0JIE€, HANPSHKEHHOCTh 3JIEKTPUUECKOIO MO,
HANpPsDKEHHOCTh TOJIA TOYEYHOTO 3apsia WM 3apsDKEHHOTO Iapa B BakKyyMe W B JAMDJCKTPHUKE, MOTCHIIMAI
AIIEKTPOCTATUYECKOTO TOJSI, PA3HOCTh MOTEHIINAJIOB, JIEKTPOABIDKYINAS CHJa, CHJIa TOKA, HAMPsHKEHHUE, MOIITHOCTh
TOKa, JJIEKTpUYECKasi €MKOCTh TUIOCKOTO KOHIEHCATOpPa, COMPOTHUBICHHME Y4YacTKa ILIEMH C TOCIEAOBATENbHBIM U
napasuleJIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS FNEKTPUUECKOTO MOl KOHJIEHCATOPa;

OOBSACHATh OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SBJICHUI: MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHUE YaCTHUI]
BEIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBWXKEHHE, AU(PQy3usi, HUCMApeHHe, KUMEHUE U KOHACHCAIus,
MUIaBJIGHWE W KPHUCTAJUIM3AlMsl, HAMpaBICHHOCTh TeIUIONEepenayn, OJJEKTPU3alus TeJ, SKBUIIOTCHIIMATbHOCTh
MOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

IPOBOJUTH HCCIIEJIOBAHUE 3aBUCHUMOCTH OAHON (U3UYECKOM BEIUYMHBI OT JPYTroM C HMCIOIb30BAHUEM MPSMBIX
U3MEpPEHHU, TMpU OSTOM KOHCTPYMpPOBaThb YCTAHOBKY, (DPUKCHpPOBATh pE3YyJbTaThl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nYeCKuX BEIWYUH B BUAC TPaPUKOB C YUETOM aOCOTIOTHBIX MOTPEIIHOCTEH M3MEPEHHH, NenaTh BBHIBOABI IO
pe3yJbTaTaM MCCIIeOBAHNUS;

MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEJIMUYWH, NMPU 3TOM BBIOMPATh ONTHUMAIbHBIA METOJ HW3MEpEeHus,
OLICHHMBATh A0COJIIOTHBIE U OTHOCUTEIbHBIE TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;

NPOBOAUTH  OMBITHI MO TPOBEPKE TMPEAJIOKCHHOM THIOTE3bl: IUTAHUPOBATh  JKCIEPUMEHT, CcoOupaTh
OKCIIEPUMEHTAIBHYI0 YCTAaHOBKY, AaHaIM3UpOBATh TMIOJYYCHHBIE pe3yJbTaThl W JellaTh BHIBOJ O CTaTyce
IIPEJIOKEHHOU TUIIOTE3HI;

co0mroaTh npaBuia O€30MacHOrO TpPyAa NMpU MPOBEAECHUM HCCIEIOBAaHUNM B paMKax y4eOHOTO HKCIEPHMEHTa,
MpakTUKyMa U Y4eOHO-MCCIIEOBATEIbCKONM M MPOEKTHOM JEATENBHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX
YCTPOMCTB U 1a00paTOpPHOro 000pyI0BaHMS;

pemarh pacy€THBIE 3a/la4M C SIBHO 33JaHHOM M HESIBHO 3aJlaHHOW (PM3MYECKOM MOJENBbIO: HA OCHOBAHMHU AHAIN3a
yCIIOBUSI 0OOCHOBBIBATh BHIOOP (PU3UYECKON MOJENH, OTBEUarolell TpeOOBaHMUSIM 3a7aud, MPUMEHATH (POPMYJIb,



3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (U3MUECKUX TEOPHH MPH WCIOIH30BAHUM MAaTEMaTHYECKUX METOJIOB
pelieHrss 3aaad, MPOBOAWTH pPacyéThl Ha OCHOBAHWHM WMCIOIIMXCS JAHHBIX, aHAIM3HPOBATH PE3yJbTaThl H
KOPPEKTUPOBATH METOJIBI PEIICHUS C YUETOM TIOTYyUEHHBIX PE3yIbTaTOB;

permaTh KaueCTBEHHBIC 3a7aud, TPEOYIOIMe MPUMEHEHHUS 3HAHWUW W3 Pa3HbIX PA3CiioB Kypca (HU3HWKH, a TaKXKeE
WHTETPAllMA 3HAHWUW W3 JNPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA: BBICTPAMBATH JIOTHYECKYIO IETIOYKY
pacCyXJICHHUH C OTOPOi Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHUS,;

UCTIONb30BaTh TCOPETHUUECKNE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHHIIUIIOB PAOOTHl M3MEPHUTEIBHBIX TPUOOPOB,
TEXHUYCCKUX YCTPOUCTB M TEXHOJOTHUECKHUX MTPOIIECCOB;

MPUBOJNTHh TPUMEPHI BKJIATa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(QHU3MKOB B Pa3BUTHE HAYKH, B OOBSICHCHHE
MIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA,

aHAJIM3UPOBATh M OIEHUBATH IMOCJEACTBHS OBITOBOM M MPOU3BOJCTBEHHOM NEATEIHLHOCTH YEJIOBEKa, CBA3AHHOW C
(GuU3NUEeCKUMHU TIPOIeCCaMU, C TIO3UIUN IKOJIOTMYECKOM Oe30MacHOCTH, TMPEJCTaBICHUNH O palMOHAIBLHOM
MIPUPOIONIOIL30BAHAH, & TAK)KE Pa3yMHOM HCIOJIB30BAHUH JTOCTIDKCHHM HAYKH W TEXHOJIOTHHA IS JTabHEUIIETO
Pa3BUTHUS YETIOBEUECKOTO O0IIEeCTRA,;

OPUMEHSTh pa3Iu4Hble CrnocoObl paboTel ¢ uHGOpManHer (U3NUYECKOr0 CONEpKaHUs C HUCIOJIb30BAHUEM
COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJOTUH, TPH ITOM HCIOIH30BaTh COBPEMEHHbIE HWH()OpMAIMOHHBIC
TEXHOJIOTUM JJIA TIOMCKA, TMepepabOTKM W TPEIbsSBICHUS Y4eOHOM U HAyYHO-TOMYJApHON uH(OpMaIuy,
CTPYKTYPUPOBAHHSI W WHTEpPIpETAlid HWHPOPMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKU
aHAJTM3UPOBATh TOJyYaeMyt0 HH(POPMAIIUIO M OIIEHUBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE MMEIONITUXCS 3HAHUMU, TaK
Y HA OCHOBE aHaJIM3a UCTOYHHMKA WH(OPMAITUH;

MIPOSIBJISITh OPTaHU3AIIMOHHBIE W TI03HABATEIbHBIE YMEHHUS CAMOCTOSITEIHLHOTO MPHOOPETEHUS HOBBIX 3HAHWMA B
IIPOIIeCCEe BBITTOJIHEHMSI IPOSKTHBIX M YIeOHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TPYIIE C MCIOJHECHUEM Pa3IMYHBIX CONUAIBHBIX POJICH, TIIaHUPOBATH PabOTy TPYMIbI, PAlMOHATBHO
pacnpeneniaTh JACSITCIbHOCTh B HECTAHJIAPTHBIX CHUTYAIUSAX, aJcKBaTHO OIICHWBATh BKJIAQJl KaXKIOTO W3 yYaCTHHUKOB
TPYIIIBI B pEIIEHNE PacCMaTPUBAEMOM MPOOIEMBI;

MIPOSIBJISITE MOTHBAIMIO K Oyaymied mpodecCHOHATBHON EATeTbHOCTH MO CIEeIHUATBHOCTIM (PU3UKO-TEXHUIECKOTO
npodus.



K xonmy oOyuenust B 11 knacce nipeAMETHbIE pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE JOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTh
y 00y4aromuxcst yMeHHi:

NOHUMATh POJIb (PU3UKU B DKOHOMHUYECKOW, TEXHOJIOTMYECKOW, COIMAIBLHOM U 3THYECKON cdepax AesTeNTbHOCTU
YeJI0BEKa, POJIb U MECTO (PU3UKM B COBPEMEHHOW HAy4YHOW KapTUHE MHpA, POJIb ACTPOHOMHUHU B MPAKTHYECKOU
NEATENbHOCTH  4YEJIOBEKa W JaJbHEHIIEM  HAay4YHO-TEXHHYECKOM  Pa3BUTHHM, 3HAYEHHUE  OIHCATEIBHOM,
CUCTEMATU3UPYIOLIEH, OObSICHUTEIBHOW U MPOTHOCTUYECKON (YHKIMNA (PU3NUECKON TEOPUH — BJIEKTPOJUHAMUKH,
CHEIUATbHOM TEOpUM OTHOCUTENBHOCTHU, KBAHTOBOM (U3MKH, pPOJb (Qu3nyeckod Teopuu B (HOPMHPOBAHUU
MPEACTABICHUN O (PU3NYECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEICTABICHUI O IPUPOJIE;

pasnuyaTh yCJIOBUSA MPUMEHUMOCTU MOJENEH (PU3NUECKUX TEJ U MPOLIECCOB (SBJICHUI): OJJHOPOAHOE SIEKTPUUECKOE
U OJTHOPOJHOE MarHUTHOE TOJIsl, TApMOHUYECKUE KOJeOaHusl, MaTeMaTHUECKU MasATHUK, UJCaIbHBINA NPYKUHHBIN
MasiTHUK, TApMOHUYECKHUE BOJIHBI, HJI€aIbHbINA KOJeOaTeabHbI KOHTYp, TOHKas JIMH3a, MOJEJIed aromMa, aTOMHOTO
A/lpa 1 KBAaHTOBOW MOJIEJH CBETA;

paziuyuath ycioBUsl (TpaHULbI, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHMMAaTh BCEOOIIUN XapakTep
(yH1aMEHTaJIbHBIX 3aKOHOB 1 OIPaHUYEHHOCTh MCIIOIb30BaHMsI YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLIECCHI U SIBJICHUSI, UCIIO/Ib3YysI OCHOBHBIE MOJOXKEHHS M 3aKOHBI
AJIEKTPOJMHAMUKHA M CHEIHATIbHON TEOPHUH OTHOCUTENIBHOCTH (3aKOH COXPaHEHUS 3JIEKTPUUYECKOTO 3apsia, CHuiia
Awmrepa, cuna JlopeHna, 3aKOH SJIEKTPOMAarHUTHOM HMHAYKUMH, mpaBuio Jlenna, cBsa3p OJIC caMouMHOyKuuu B
AJIEMEHTE DJIEKTPUYECKOM II€NU CO CKOPOCThIO HW3MEHEHHWS CHJIbl TOKa, MOCTYJAThl CHEHUAIbHOU TEOpHH
OTHOCUTEIBHOCTU DUHIITEITHA);

aHAJIM3UPOBaTh U OOBICHATH KBAHTOBBIE IPOLIECCHI U SIBJICHUS, MCIONb3Yys MOJIOKEHUS KBAHTOBOW (DU3UKH
(ypaBHeHue OiHmTeHA 11 ¢doTodddexTa, MEpBbIi W BTOPOM TNOCTYyJNaThl bopa, MPUHIMI COOTHOIICHUS
HeomnpenenéHHocten ['eitzenOepra, 3aKOHbI COXpPAHEHUsI 3apsSO0BOTO U MAcCOBOTO YMCEI U DHEPTUU B SIEPHBIX
peaKklMsIX, 3aKOH paJuOaKTUBHOIO pacnaia);

OMHUCHIBaTh (PU3MUECKHE NPOLECChl U SBJICHHS, HCIOJIb3yS BEIUYMHBI: HANPSHKEHHOCTH AJIEKTPUYECKOTO MO,
MOTEHIMAN AJIEKTPOCTATUYECKOTO MOJIS, Pa3HOCTh MOTEHIUAJIOB, 3JIEKTPOABMKYILASA CUIa, MHAYKIUS MarHUTHOIO
NoJIsl, MArHUTHBIM IOTOK, cuia AwmIepa, UHAYKTUBHOCTb, JJEKTPOABWKYLIAS CHUJIAa CAMOMHIAYKLIHUH, SHEPIUs
MarHUTHOTO TOJISI MMPOBOJIHUKA C TOKOM, PEJSITUBUCTCKUM MMITYJIbC, MOJIHASI SHEPTHUSI, SHEPTUs MOKOS CBOOOAHOM
YACTHULIbI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsia Aapa, YHEPTHs CBSI3U SAPa;



OOBSACHATH OCOOEHHOCTH TMPOTEKaHUS (UUUECKUX SBJICHUN: JJICKTPOMATHUTHAS WHAYKIUS, CAMOUHIYKUHSA,
pe3oHaHc, uHTepdepeHIusl BOJIH, AUGPaKIUs, IUCIEPCUsi, MOJHOE BHYTPEHHEE OTpakeHHe, (POTOIEKTPUUYECKHM
adpdext (potoaddekt), ambda- U Oera-pacmagbl sAAep, TaMMa-uU3IydeHHE sjaep, (Pu3nUecKrue MNPUHITUIIBI
CHEKTPaJIbHOIO aHaJIn3a U paboThI J1a3epa;

OTIpE/IETISATH HApaBICHUE UHIYKIIMH MAaTHUTHOTO TIOJIsi MPOBOJIHUKA C TOKOM, CHJIbI AMrepa U cuiibl JlopeHiia;
CTPOUTH U300paKEeHHE, CO3/ITaBaEMOE TIIOCKUM 3€pKajioM, TOHKOM JIMH30H, U PACCUUTHIBATH €T0 XapaKTEPUCTUKU;
OPUMEHSTh OCHOBOIOJATAlONIMEe ACTPOHOMUYECKUE TOHSATHUS, TEOPUU U 3aKOHBI JUIsl aHaiu3a U OOBSICHEHUSA
(u3nIECKUX MPOIECCOB, MPOUCXOIAIMNX B 3BE3aX, B 3BE3IHBIX CHCTEMAaX, B MEKTaTaKTHUECKON Cpelie; TBUKCHHS
HEeOECHBIX TEJI, DBOJIIOIMH 3BE3]T M BeenenHoi;

MPOBOANTH MCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIIMYMH C MCIOJIB30BAaHUEM MPSIMBIX U3MEPEHUH, MPU 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3YyJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEITUYUH B BHJIEC
rpa@uKoB ¢ yu€ToM abCOTIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, JIeJaTh BRIBOJIBI IO PE3yIbTaTaM HCCIICIOBAHUS;
MIPOBOJINTH KOCBEHHBIC M3MEPEHUs (DU3UYCCKUX BEIMYMH, TIPH 3TOM BBIOMpATh ONMTHMAIBHBIA METOJ W3MEpPCHHSI,
OILICHMBATh A0COIOTHBIC M OTHOCHTEIbHBIC TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;

NPOBOJUTH  OMNBITBI TIO TPOBEPKE MPEIJIOKEHHONW THUIOTE3bl: IUIAHUPOBATh  OKCIEPUMEHT, CcOOMpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY, aHAJM3UpPOBATh IMOJTY4YEHHBIE pe3yJbTaThl W JeJaTh BBIBOJA O CTaTyce
IIPEIJIOKEHHOW TUIIOTESBI;

OTHMCHIBATH METOIBI ITOTYUYEHUS HAYIHBIX aCTPOHOMHYCCKUX 3HAHUM;

coOmroaTh mpaBuia O€30MacHOr0 TpyAa MPU MPOBEASCHUH HCCIEIOBAaHWNA B paMKax y4eOHOTO HKCIEPHMEHTA,
MpaKTUKyMa U Yy4eOHO-HCCIIEIOBATEIBCKON M TMPOEKTHOW JESITEIBHOCTH C WCIOIB30BAHUEM H3MEPHUTEIIBHBIX
YCTPOUCTB U JaOOpPaTOPHOTO 000PYIOBAHUS;

pemarh pacdéTHBIE 3a/layyl C SIBHO 3aJJaHHOW W HESBHO 3aJlaHHOW (DPM3MYECKON MOJEBbIO: Ha OCHOBAaHWHW aHAIN3a
yCJIOBUSI BBIOMpaTh (PU3HUECKUE MOJIETH, OTBEYalollde TPeOOBAHMSIM 3aJauyM, MPUMEHATH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYJAThl (PU3UUECKUX TEOPUN MPH UCIIOIb30BAHUHA MaTEMAaTHIECKIX METOJIOB PELICHHS 3a1ad,
MPOBOJIUTH PACUYEThl HA OCHOBAHWHM WMEIOIINUXCS JTaHHBIX, aHAIM3UPOBATH PE3yJIbTaThl U KOPPEKTUPOBATH METOJIbI
perieHus ¢ y4ETOM MOJTyUYeHHBIX PE3yIbTaTOB;

peniaTh KaueCTBEHHbIE 3a7aud, TPeOYIolIre MPUMEHEHUs 3HAHUW M3 Pa3HbIX PA3ACNOB Kypca (U3HMKH, a TaKxKe
UHTErpallid 3HaHUU U3 JIPYTUX NPEIMETOB €CTECTBEHHO-HAy4YHOTO IIMKJA: BBICTPAMBATh JIOTHYECKYIO IEMOYKY
paccyXJIeHUI ¢ OMOPOH Ha N3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;



UCIOJIb30BaTh TEOPETUUECKNE 3HAHUSA Ul OOBSACHEHUSI OCHOBHBIX IPUHILIUIIOB PA0OTHI U3MEPUTEIBHBIX IPHUOOPOB,
TEXHUYECKUX YCTPOICTB U TEXHOJIOTMUECKUX MPOIIECCOB;

OPUBOJUTH NPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B Pa3BUTUE HAyKH, B OOBSICHEHUE
MIPOLIECCOB OKPY>KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OLEHUBATH IMOCJIEACTBUS OBITOBOM M MPOU3BOACTBEHHOW NEATEILHOCTH YEJIOBEKA, CBA3AHHOM C
(u3nyecKuMu MpoleccaMy, C MO3ULUUN SKOJOTMYECKOW O€30MacCHOCTH, MPEACTABICHUN O paldOHAIBHOM
IPUPOJIONOIB30BAaHUM, @ TAKXKE Pa3yMHOM HCIOJb30BAaHUU JOCTH)KEHUN HAYKM W TEXHOJIOTMH Ui JaJIbHEHIIEro
Pa3BUTHUS YETIOBEUECKOTO OOIIIEeCTRA,;

MPUMEHATh pa3IMyHble CMOcoObl padboThl ¢ uH(pOpMaMel (U3NYECKOro COJAEpkKaHUs C HCIOJIb30BAaHUEM
COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTMHA, MHpPU ITOM HCHOJIB30BATH COBPEMEHHbIE HH()OpPMAMOHHBIE
TEXHOJIOTMHM JJIsl TOMCKa, MepepadOTKHM U MpEeabsABICHUS Y4eOHOM UM Hay4dyHO-TOMYJSIpHOM uH(popManuy,
CTPYKTYpUPOBAaHUS M UHTEpIpeTauud HHPOpMalMM, TOITYyYEHHOH W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAJIM3UPOBATh MOJy4YaeMy0 HH(POPMALIUIO U OLIEHUBATh €€ JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOLIUXCS 3HAHUM, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHHMKA MH(OpMAIUH;

OpOSIBISTh OPraHU3al[MOHHBIE M MO3HABATEJIbHbIE YMEHHS CAMOCTOSITEIbHOTO MPUOOPETEHHs] HOBBIX 3HAHUU B
IPOLIECCE BBIMOJIHEHUS MPOEKTHBIX M Y4eOHO-HCCIIEA0BATENbCKUX PadoT;

paboTaTh B IpyIe ¢ UCHOJIHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh padOTy IPyMIbl, PallMOHAIBHO
pacupenesnsiTh AESITeIbHOCTh B HECTAHJAPTHBIX CUTyalUsiX, aJ€eKBaTHO OLIEHUBATh BKJIAJ Ka)XJOTO0 W3 yYaCTHHUKOB
IPYIIIbI B pEIIEHUE pPacCMaTPUBAEMOU MPOOIIEMBI;

MPOSBIISATH MOTUBALIMIO K Oyayieil mpodecCHOHaIbHON JESTEbHOCTU MO CHEeUaIbHOCTAM (PU3MKO-TEXHUYECKOTO
poQuIsL.
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10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/, IIO3HAHMSI IIPUPO/IBI
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3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15
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Paznen 4. JIEKTPOANHAMUKA
4.1 DNeKTpUuYEecKoe mosie 24
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
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Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
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Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask MHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckre KoueOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHn4decKre U 3JICKTPOMArHUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazneny )
Pa3znen 4. KBAHTOBAS ®U3UKA
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Hroro no pazneny

25

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro no pazneny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyeckuil MpakTUKyM 16 16
Hroro mo pazneny 16
Pazgen 7. OBOBIIAIOIIEE IIOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 HPEIMETHOTO COJIEPYKAHMS U OIIBITa 15
' NeSITeIbHOCTH, TPUOOPETEHHOTO TPU
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
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