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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no gusnke Ha YPOBHE CpeTHEro 00IIero o0pa3oBaHus pa3padoTaHa Ha OCHOBE TIOJIOKECHHUH U
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHSI OCHOBHOM 0Opa3oBaTeNbHOM IMpOrpammbl, mpeacraBieHHbx B OI'OC
COO, a Takxe c yuéroM (enepanpbHON paboueld mporpamMMmbl BocnuTaHuss W KoHuenmwu mnpernogaBaHus
yuebHoro mpenmera «@usnka» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii @enepanuu, peanusyrommx
OCHOBHBIE 00pa30BaTENIbHbIE IPOTPAMMBI.

[Iporpamma 1O (Qu3NKe ompenensier o00s3aTeNbHOE MPEIMETHOE COJEpXKAHHWE, YCTAHABJIMBAET
PEKOMEHAYEMYIO0 IOCIEI0BATENbHOCTh M3Y4YEHUS TEM M pa3/eloB  ydyeOHOro mpeaMera ¢ y4ETOM
MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro IIpolecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcsa. [IporpaMma mo ¢usuke maéT mpeacTaBICHHE O IEsAX, COACPKaHUH, OOIIeH CcTpaTeruu
00yuyeHHMs, BOCIIUTAHUS U Pa3BUTHsI 00yUaIOLIMXCs cpelicTBaMU yueOHoro npeamera «Pusnka» Ha yriyOnéHHOM
YPOBHE.

N3yuenune kypca (pu3nMku yriyONEHHOIO YPOBHS IO3BOJISIET PEaIM30BaTh 3aJadyd MpodhecCHOHAIBbHON
OpUEHTALMM, HalpaBiICHO Ha CO3JAHME YCIOBHM I NPOSBICHMS CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX
CHOCOOHOCTEH KaXIbIM 00yUarOIIUMCsl, KOTOPbIE HEOOXOJUMBI JUIsl TPOAOIKEHHUs 00pa30BaHuUs B OpraHU3aLUsAX
npo¢ecCHOHATBHOTO 00pa30BaHMUS IO PA3TMYHBIM (PU3UKO-TEXHUYECKUM M WHKEHEPHBIM CHEIIMATbHOCTSM.

B nporpamMe no ¢pusuke onpenenstorcs niIaHupyeMble pe3ysibTaTbl OCBOCHUS Kypca (PU3UKU Ha yPOBHE
cpemHero oOmiero oOpa3oBaHUsA: JIMYHOCTHBIC, METANpeIMETHbBIE, MpeaMETHbIe (Ha YriIyOJIEHHOM YpOBHE).
Hay4Ho-MeTo1070THUECKOW OCHOBOW sl pa3paboTKU TpeOOBaHMHM K JIMYHOCTHBIM, METalPeIMETHBIM U
NPEIMETHBIM pe3yJibTaTaM OOYYalOUINXCsl, OCBOMBIIMX HPOTpaMMy MO (HU3UKE HA YPOBHE CPEAHErO OOIIETo
o0pa3oBaHMs HA YIITyOIEHHOM YPOBHE, SIBJISI€TCSI CHCTEMHO-ESTEIbHOCTHBIA MOIXOI.

[Iporpamma 1o pU3UKE BKITFOYALT:

IUTaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (GU3UKU Ha yIiIyOJIEHHOM ypOBHE, B TOM YHUCIIE PEAMETHbIE
pe3yNbTaThl 110 rojiaM 00y4eHus;

coJepxaHue yueOHoro npeamera «Ousnka» Mo rogam o0ydeHusl.

[Iporpamma mo ¢u3uke MMeEeT MPUMEPHBIH XapakTep M MOXKET OBITh HCIIOJb30BaHA YUYHUTEISIMH (U3UKHU
JUIsl COCTaBJIEHUS] CBOMX Pa0OYMX MPOrpamMM.

[IporpamMa 1O (U3MKE HE CKOBHIBAET TBOPUYECKYI0 WMHUIUATHBY YYHTEICH U TPEIOCTABISET
BO3MOXHOCTH JJIsl PEAIM3aLUHU Pa3IMYHBIX METOAMYECKUX MOJXO0/I0B K MPENoiaBaHuI0 PU3UKU Ha YIiIyOaEHHOM
YpOBHE NP YCIOBUH COXPAaHEHUsI 00s13aTEIbHOM YacTH COAEepkKaHUs Kypca.

dusnka Kak Hayka O Hambosee OOIIMX 3aKOHAaX MPUPOIBI, BHICTyNas B KayecTBEe Y4eOHOro NpeaMeTa I
IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIa/l B CUCTEMY 3HaHUM 00 okpy:karomeM mupe. llIkonbHbIN Kype GU3NKN —
CHCTEMOO0Opa3yIOLIHil /I €CTECTBEHHO-HAYUHBIX YU€OHbBIX IPEAMETOB, TOCKOJIBKY (PM3UUECKUE 3aKOHBI JIeKaT
B OCHOBE IPOLIECCOB U SIBJICHUM, M3ydyaeMbIX XHUMUEH, Ouosoruel, ¢usnueckoil reorpadueil u acTpOHOMHEH.
Hcnonb30BaHNe M aKTUBHOE NpUMEHEHUE (U3NYECKUX 3HAHUM OINpenenuio Xapakrep M OypHOe pa3BHTHE
pa3HOOOpPa3HBIX TEXHOJOTUH B cdepe SHEepPreTHKH, TPaHCIOpPTa, OCBOEHUS KOCMOCA, IOJYyYEHHUS HOBBIX
MaTepHajoB C 3aJaHHBIMM cBoiicTBamMu. M3ydeHue (u3MKM BHOCUT OCHOBHOW BKJIaa B (OpMHUpOBaHHE
€CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOydaromierocs, B (opmMupoBaHHe yMEHMH NPUMEHSATh HAYYHBIH METO]
MO3HAHUS NPH BBITIOJTHEHUN UMHU YUEOHBIX UCCIICIOBAHHH.

B ocHOBY Kypca ¢pu3uKu Ha ypOBHE CPEHETO 001Iero 00pa3oBaHUs MOJIOKEH Psil UIEH, KOTOPhIE MOKHO
paccMaTpuBaTh KaK IPUHIIMIIBI €70 IOCTPOCHHUS.

Hoea uyenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTMYECKH 3aBEPUIEHHBIM, OH COIECPKUT
MaTepHal U3 BceX pa3zesioB (PM3MKHU, BKIIOUAET KaK BOIPOCHI KIIACCHYECKON, TaK U COBPEMEHHON (U3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEW MaTepuai Kypca GU3NKH 00beAUHEH BOKPYT GUZNUECKUX
Teopuil. Benymum B Kypce sBisercs (opMupoBaHHE NPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepHH,
BELICCTBE U IOJIE.

Hoea zymanumapuszayuu. EE peanuszanys mpennosiaracT MCIOJIb30BaHUE I'YMaHUTapHOIO IOTEHIMAJA
¢u3znyeckol HayKH, OCMBICIIEHHE CBS3M Ppa3BUTHS (U3MKU C pa3BUTHEM oOOlIIecTBa, a Takke C
MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHUYECKUMHU MPOOIEMaMH.

Hoea npuknaonoit nanpasnennocmu. Kypc Gpuzuku yriyO6aéHHOTo ypoBHS NPEANOIaraeT 3HakOMCTBO C
HIMPOKUM KPYIOM TEXHMYECKMX M TEXHOJIOTMUECKUX IMPWJIOKEHUN HM3YyYEHHBIX TeOopud M 3akoHOB. [Ipu sTom
paccMaTpuBarOTCA Ha YPOBHE OOLIUX MPEICTABICHHUM U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOIOTHH.

Hoea 3Konocuzayuu peanusyercs INOCPEACTBOM BBEICHHUS 3JEMEHTOB COJEP)KaHUS, MOCBAIIEHHBIX
9KOJIOTMYECKUM ITPpoOiieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbl C PA3BUTUEM TEXHUKHU U TEXHOJIOTHUH, a TaKkKe
00CyX/1eHUs TPO0JIeM paIllHOHAIEHOTO PUPOAONOIb30BAHUS M HKOJIOTHUECKOH O€30MaCHOCTH.



OcBoenue coaepkaHusi MPOrpaMMbl MO (PU3MKE JOIKHO OBITH MOCTPOECHO HAa HPUHIMIIAX CHUCTEMHO-
NeSITeIbHOCTHOTO moaxona. Jnsd ¢u3uky peanus3anus 3TUX TPHHLUIOB Oa3upyercs Ha HCHOJIb30BAHUU
CaMOCTOSITEJIbHOTO JKCIIEPUMEHTa Kak IOCTOSHHO JeicTBytomero Qaxkropa ydeOHoro mpouecca. s
yrIyOn€HHOTO YPOBHS — 53TO CHCTEMa CaMOCTOATENBHOTO YYEHMYECKOTO HKCIEPUMEHTA, BKIIOYAIOIIETO
(GpoHTaNbHBIC yYECHWUYECKHE OIBITHI NMPHU HM3YYCHWH HOBOTO MaTepuaia, JabopaTOpHble PadOThI M PabOTHI
npakTukyma. [Ipm 3TOM BO3MOXKHBI JiBa Crocoba peanu3anud (U3MYecKoro npakTHKyMa. B mepBom ciyuae
NPaKTUKYM MpoBoauTCs 1100 B KoHIe 10 u 11 knaccos, 1160 nocie NepBOro ¥ BTOPOro MOIYTOAUN B KaKOM
U3 3TUX KJIaccoB. BTopoil cmoco® — 3To MHTErpamus padoT MpakTHKyMa B CHCTEMY JIaOOpaTOPHBIX padoT,
KOTOpBbIE ITPOBOJIATCS B IIpoLiecce U3yueHus paszena (temsl). [Ipu aToM nog paboTaMu npakTHKyMa OHUMAETCS
CaMOCTOSITENIFHOE MCCIIEJOBAHUE, KOTOPOE MPOBOJUTCSA 1O PYKOBOJCTBY CBEPHYTOro, 000OMIEHHOTO BHAa 0O€3
MOIIArOBOM MHCTPYKIIUH.

B mporpammMe mo ¢usuke cucreMa yYeHHMYECKOTO 3KCIIEPUMEHTa, JTAOOpaTOPHBIX PabOT M MPaKTHKyMa
NpeCTaBiIeHa €IUHBIM IepedHeM. BbIOOp TeMaTHKH Uil 3TUX BHJIOB YUYEHHUYECKUX NPAKTUUYECKUX pPadoT
OCYILIECTBIIICTCSI  yYaCTHUKAMH OOpa30oBaTENbHOrO IMpoIecca HUCXOAd M3 OCOOCHHOCTEH IMOYPOYHOTO
IUIAHUPOBAHMSI W OCHameHUs kaOwHeTa ¢Gusuku. [lpm 3TOM oOecmeymBaeTcs OBJAJCHUE OOYYaIOIIUMUCS
YMEHUSMH NIPOBOJIUTH NMPSIMbIE U KOCBEHHbIE N3MEPEHUS, UCCIIE0BAHUS 3aBUCUMOCTEH (PU3HMUECKUX BEIUYMH U
HOCTaHOBKY OIBITOB I10 IIPOBEPKE MPEUIOKEHHBIX THIIOTE3.

bosnbmoe BHUMaHuE yIensaeTcs PEIICHUIO PACUETHBIX U Ka4eCTBEHHBIX 3a1a4. [Ipu aToM 111 pacu€THBIX
3aJa4 IPUOPUTETOM SBIAIOTCA 3aJauyd C SIBHO 3aJaHHOM M HESBHO 3aJaHHON (DU3MYECKOM MOJEeNbIo,
MO3BOJISIFOIME TPUMEHATh W3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, Tak H
UHTErpupys NMpUMEHEHHE 3HaHWHM M3 pa3HbIX pa3fesioB. [l KauyecTBEHHBIX 3aJad MPUOPUTETOM SIBIISIOTCS
3aJaHus Ha 00BsSCHEHHE/TIPeICKa3aHie MPOTeKaHusl (PU3UUECKUX SBJICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HHU,
Tpebytolye BbIOOpa GU3MUECKOW MOJENN 1Sl CUTYalUH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanusimu @I'OC COO k MarepHanbHO-TEXHUYECKOMY OOECIEYEHHUIO Y4eOHOTO
nporiecca Kypc pu3uku yriryOoJaéHHOTO ypOBHs Ha YPOBHE CPEIHEro 001ero oopa3oBaHus 10JKEH U3y4aThCs B
yCIIOBUSIX IMpeaMeTHoro kabuHeta. B kabuHere ¢u3MKM JOHKHO OBITH HEoOXOAuMoe JiabopaTopHOE
0o0opyJI0BaHUE Ui BBINOJHEHUS YKa3aHHBIX B Mporpamme Mo (U3MKe YYEHHYECKUX OIBITOB, J1aOOPaTOPHBIX
padoT 1 paboT MPAaKTUKYMa, a TAK)KE AEMOHCTPALlMOHHOE 000pYI0BaHHE.

JleMoHCcTpanoHHOe 00opyaoBaHuEe (HOPMUPYETCSs B COOTBETCTBUM C HPUHIMIIOM MHHUMAaJIbHOMN
JIOCTAaTOYHOCTH ¥ O0ECIeYMBAaeT TIIOCTAHOBKY IIE€PEUYMCICHHBIX B NporpaMMe 10 (U3MKE KIFOYEBBIX
JEMOHCTpalMi JUIsl UCCIENOBaHMs HM3Y4YaeMbIX SIBICHHM M MPOLECCOB, SMIUPUYECKHX U (YHIAAMEHTAIbHBIX
3aKOHOB, UX TEXHHUECKUX NPUMEHEHUH.

JlaGopaTtopHoe o0OOpylnOBaHHE [ YYEHHYECKMX MpPaKTHUECKUX paboT ¢opMmupyeTcss B BHUJE
TEMAaTUYECKUX KOMIUICKTOB W OOecTeyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX OOYYaroIIUXCs.
TemaTuueckue KOMIUIEKTHI J1a00OpaTOpHOro 00OpYAOBaHMSA JOJDKHBI OBITh MOCTPOCHBI Ha KOMIUIEKCHOM
UCTIOJIB30BaHUH aHAJIOTOBBIX U I (PPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B BUJIC
UQPOBBIX Ja00paTOPUI.

OCHOBHBIMU 1IEJIIMU U3Yy4€HUS (PU3UKHU B 00111€EM 00pa30BaHUU SBIISIOTCS:

dbopMHpoBaHUE HHTEpeca M CTpeMIIeHUs] OOydarolMXCsl K HAyYHOMY H3YyYEHHUIO MPHUPOJbI, pa3BUTHE HMX
MHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

pasBUTHE TMPEICTABICHUA O HAy4YHOM METOJe TMO3HaHUs M (OPMUPOBAHHE HCCIIEIOBATEIHLCKOTO
OTHOIICHHS K OKPY>KAIOLINM SIBJICHUSIM;

(dopMHpOBaHUE HAyYHOI'O MMPOBO33PEHMS KaK pe3ysibTaTa H3y4YeHHs OCHOB CTPOCHHUS MaTepuud H
(dyHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

dopMHupoBaHUE YMEHMHA OOBACHATH SBJICHHUS C HCIHOJIb30BAHHMEM (PHU3MUECKUX 3HAHMA M HAy4YHBIX
JI0Ka3aTeNbCTB;

¢dbopMHpOBaHUE MPENCTABICHUNA O pOJIM (U3UKU JUISL Pa3BUTUS JIPYTMX €CTECTBEHHBIX HAayK, TEXHUKU H
TEXHOJIOTHM;

pa3BUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayieit npodeccnoHalbHON AEATENbHOCTH, CBI3aHHBIX
¢ (H3HUKOH, MTOATOTOBKA K ANbHEHIIIEeMYy 00yUeHHIO B ’TOM HAIIPaBIICHHH.

JocTwkenne 3Tux I1eneil oOecreunBaeTcss pelieHHeM CIEAYIOMMX 3aJad B Ipoliecce M3Y4YEeHUs Kypca
(bu3MKKN Ha ypOBHE CPEAHETO 0011ero 00pa3oBaHUs:

npruoOpeTeHre CUCTEMBI 3HaHUH 00 00ImMX PU3NMUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAs
MEXaHHUKY, MOJIEKYJSIPHYIO (DU3HKY, SIEKTPOJMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(PH3HKH;

dbopMHpOBaHUE YMEHUH MPUMEHATh TEOPETUYECKHUE 3HAHUS JUIsI OOBSICHEHUS (DU3NYECKHX SBICHUNA B
NPUPOAEC U TS IPUHATHUS MPAKTHUECKUX PEIICHNH B MIOBCETHEBHOMN JKU3HU;



OCBOGHHE CIIOCOOOB pEIICHHUS PAa3NUYHBIX 3aad C SBHO 33JaHHON (PHU3UYECKOW MOJENbI0, 3amad,
MOJIPa3yMEBAIOIINX CAMOCTOSATEIbHOE CO3/aHue (PU3MYECKOH MOJENd, aJeKBaTHON YCIOBUSM 3a7add, B TOM
YHCclie 3a7]a4 HHKEHEPHOTO XapaKTepa;

MOHUMaHNE (PU3NYECKUX OCHOB W TPHHIIUIIOB JIEHCTBUS TEXHUYECKHX YCTPOHUCTB M TEXHOJIOTHUYECKUX
NPOIIECCOB, UX BIIHMSIHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUEC METOJIaMU CAMOCTOSATEIHHOIO TUIAHUPOBAHUS W TMPOBEICHUS (PU3NICCKUX IKCIEPUMEHTOB,
aHaJIM3a U UHTepIpeTaluu HHPOpMaIUH, ONPEIEICHUS JOCTOBEPHOCTH MOJIyY€HHOTO pe3yibTara;

CO3JIaHH€ yCIOBUH /ISl pa3BUTHS YMEHUN MPOEKTHO-NUCCIIEA0BATENILCKOM, TBOPUECKON AEATEIBHOCTH;

pa3BUTHE HHTEpeca K cepam nmpodhecCHOHATBHON IeATeTLHOCTH, CBI3aHHON ¢ (DU3UKOM.

B cootBerctBum ¢ TpeboBanusiMu ®I'OC COO yrinyOonéHHBIM ypoBEHb M3Y4EHHUS Y4eOHOTO IpenMeTa
«®Dusnkay Ha YpoBHE cpeaHero oOuiero oOpa3oBaHHs BbIOMpaeTCcsl OOYYaIOUUMUCS, IUIAHUPYIOIUMU
IPOJIOJDKEHNE 00pa30BaHMs MO CHEIHUATBHOCTAM (PU3NKO-TEXHUYECKOTO MPOdUIIs.

Ha usyuenue ¢pusuku (yriayO0aEHHBIN YPOBEHB) Ha YPOBHE CpeaHEero oomero oopa3opanust orBoautcs 340
yacoB: B 10 kitacce — 170 yacoB (5 yacoB B Hezento), B 11 kinacce — 170 gacoB (5 yacoB B HEJENIO).

[Ipennaraemselii B mporpamme 1o (usmke nepevyeHb J1abopaTOPHBIX U MPAKTHUUYECKUX paboT sBIsETCS
PEKOMEH/IOBAaHHBIM, YYHTEIh JENacT BBIOOP TMPOBEIACHHUS JIA0OpAaTOPHBIX pPAbOT W OMBITOB C YYETOM
WHIUBUTy ATBHBIX OCOOCHHOCTEH 00YyYaromuxcsl.



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTOJ NO3HAHMS NPUPO/BI.

®dusnka — (yHIaMeHTalbHas Hayka o npupopae. HayuHslii MeTon MO3HAHHUS M METOABI HCCIEI0BaHMS
(bu3nUecKuX sBICHUN.

OKcIIepUMEHT U TeOpHs B Mpoliecce Mo3HaHus npupoabl. HabmoaeHne u SKkcriepuMeHT B GU3UKe.

CriocoObl  m3MepeHus: (PU3MUYECKUX BEJIWYMH (QHAJIOTOBBIE W IHM(POBBIE H3MEPUTEIBHBIE MPUOOPHI,
KOMITbIOTEPHBIE JTaTYUKOBBIE CUCTEMBI).

[orpemnocTu n3MepeHuit pu3nyecKnx BEINYHH (aOCOTIOTHAS M OTHOCUTEIbHAS).

MogenupoBanue (QpU3MUECKUX SBIEHUI M IMPOLECCOB (MaTepHaibHas TOYKa, aOCOJIOTHO TBEPAOE TEIO,
ujeanbHas >KUJIKOCTb, WJCANbHBIA Tra3, TOYEUHBIA 3apsia). l'unoreza. PuU3MUECKHil 3aKOH, TPaHUIBI €ro
IPUMEHUMOCTH. PU3ndecKas Teopusl.

Pome m Mmecto ¢usuku B (HOPMHPOBAHMU COBPEMEHHOM HAay4HOW KapTUHBI MHpA, B IPAKTHYECKOM
JESATEIIBHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, nPAKMUKYM.

W3mepeHue cuiibl TOKA M HAPSKEHUS B 1IN TIOCTOSHHOTO TOKA P MIOMOIIHM aHAJIOTOBBIX U IIU(POBBIX
U3MEPUTEIIbHBIX TPHOOPOB.

3nakoMcTBO ¢ mHdpoBoil maboparopueil mo ¢usuke. [Ipumepsl n3MepeHus: (pU3MUYECKUX BEITUYUH IPH
MIOMOIIY KOMITBIOTEPHBIX 1aTYUKOB.

Pa3nes 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe JBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO JBMXKEHUS. CrcTeMa OTcUETa.

[Tpsmas 1 oOpaTHas 33124l MEXaHUKU.

Pannyc-BekTop MaTepHaIIBHON TOYKH, €T0 MPOEKIIMKA HA OCU CUCTEMBI KOOPAUHAT. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpeIHsISI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHaIbHOM TOUKH,
UX MPOEKIIMH HA OCH CUCTEMbI KOOpAUHAT. ClI0XKEeHHE NepEMEILIEHUN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSAMOJUHENHOE IBUKCHHE. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHUS U IyTH MaTepHaIbHON TOUYKH OT BPEMEHHU M UX IpaduKy.

CBobosnHoe majeHue. YCKopeHue cBOOOJHOro majaeHus. J[BumkeHue Tena, OpOILIEHHOIO IMOJ YIJIOM K
TOPU30HTY. 3aBUCUMOCTb KOOPJUHAT, CKOPOCTH U YCKOPEHUSI MaTepUaIbHON TOUKU OT BPEMEHU U UX I'padUKH.

KpuBonnHeiiHoe aBmwkeHue. [[BnkeHne MaTepuanibHONW TOYKM IO OKPYKHOCTH. YTJIOBas U JIMHEHHAas
ckopoctb. Ilepuox wm wyactrora oOpamenus. lLleHTpocTpemuTenbHOe  (HOpPMajbHOE),  KacaTeabHOE
(TaHTeHIIMAJIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHOM TOUKH.

TexHuyeckue ycTpoilcTBa M TEXHOJOTHYECKHE IMPOLECCHl: CHUIOMETP, BUKEHHE CHApSIOB, LIEMHBIE,
niecTepéHUaThie U peMEHHBIE TIepeiaul, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopnenb cucTeMbl 0TCUETA, MIUTFOCTPALUS KHHEMATUUECKUX XapaKTEPUCTUK JBUKCHHUS.

CrniocoObl nccne1oBaHusl IBUKEHUI.

Nnmroctpanust NpeaeabHoro nepexoia 1 U3MEPEHNE MIHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne TBUKEHUMN C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pesKEHHOM IIPOCTPAHCTBE.

Habmronenue nBukeHus tena, OpoLUIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hampasienne ckopocTH IpH IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpa3zoBanue yriioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE IyTeW, TPAeKTOPHUH, CKOPOCTEH [BMIKEHUS OJHOIO M TOTO K€ Tejaa B Pa3HbIX CHUCTEMAX
OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, nPpAKMUKyM.

H3ydeHne HepaBHOMEPHOTI'O ABMKEHUS C 1I€JIbI0 ONPE/IeJIEHNs MTHOBEHHOM CKOPOCTH.

W3MmepeHne yCKOpeHus IpU MPSIMOJIMHENHOM paBHOYCKOPEHHOM JBM)KEHHUHU 110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBUKECHHH.

N3mepenue yckopeHus cBOOOTHOTO HaieHus! (PEKOMEHI0OBAaHO UCIIOIb30BaHKeE 1M (PpoBoil mabopaTopun).

W3ydyenue JOBWKEHHS Tena, OpOIIEHHOTO ToOpHu3oHTaidbHO. [IpoBepka rumoTe3pl o0 HpsIMOM
IIPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JAIBHOCTBIO MOJIETA U HAYAIbHON CKOPOCTBIO TENa.

W3yueHue ABM>KEHUS Tea MO0 OKPY>KHOCTHU C IOCTOSIHHOM 110 MOJTYJII0 CKOPOCTHIO.



HccnenoBanue 3aBUCUMOCTH [IEpHUO/Ia OOpAIIeHUs] KOHHYECKOTO MasiTHUKA OT €ro IapamMeTpoB.

Tema 2. /lunamuxa.

IlepBoiii 3axkoH HptoroHa. MHepruanbHble cucTeMbl OTCYETa. [IpuHIMI OTHOCWUTENbHOCTH ['anmuies.
Heunepunanbable cucTeMbl 0OTCUYETA (ONPEAETIEHUE, TPUMEDHI).

Macca Tena. Cuia. [IpuHIuI cynepro3uinmm CHil.

Bropoii 3akoH HproTOHA 11711 MaTEpUAIBHON TOYKH.

Tpertwnii 3akoH Hpr0TOHA 7151 MaTepUANIBHBIX TOYEK.

3aKOH BCEMUPHOI'O TATOTEHUS. DKBUBAJIEHTHOCTh TPAaBUTALIMOHHON U MHEPTHOM MacChl.

Cuna tspxecTd. 3aBUCUMOCTD YCKOPEHUS! CBOOOIHOTO MaIEHUs OT BBICOTHI HaJl IOBEPXHOCTHIO IJIAHETHI U
oT reorpaduueckoi MHPOTHL. JIBIKeHHME HEOECHBIX Tel M HMX CHyTHHKOB. 3akoHbl Kertepa. Ilepas
KOCMHYECKAsi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABMKyIIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUS CKOJIbKEHUS M cuia TpeHus mnokos. KosdduuueHnt tpenus.
Cuna conpoTUBIEHUS IIPU IBUKEHUH TeJa B )KUIKOCTH WM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO
JBUYKEHUS.

Jasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: IMOAIIMIHUKY, JBUKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Hemoncmpayuu.

Habmronenue nBukeHus Tell B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAaX OTCUETA.

[IpuHIUIT OTHOCUTETBHOCTH.

Kauenne nByx LMIMHAPOB WM LIApPOB Pa3HOM Macchl C OJMHAKOBBIM YCKOPEHHUEM OTHOCHUTEIBHO
HEHMHEPUUAIbHOU CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJEHUCTBYIOIIEH NPUIOKEHHBIX K TEJIy CHUJ C IPOU3BEJIEHUEM Macchl Tejla Ha €ro
YCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOLIUX B PE3YyJIbTAaTE B3aUMOJICHCTBUS TEJl.

N3mepenne macc 1o B3auMoIEUCTBHIO.

HesecomocTts.

Bec tena npu yCKOpEHHOM NOABEME U MaICHUH.

L{eHTpOOEIKHBIC MEXaHU3MBI.

CpaBHEHME CUII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHMSL.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

W3mepeHne paBHOICHCTBYIOIICH CUIT TP IBUKEHUH OpyCKa MO0 HAKIIOHHOW TUIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCHMOCTH BPEMEHM JBM)KEHUS Opycka IO HAaKJIOHHOM IIJIOCKOCTH Ha
3a/laHHOE PACCTOSTHUE OT €T0 MACCHI.

HccnenoBanue 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX B NPYKMHE M PE3UHOBOM oOpasle, OT uX
nedopMaruu.

W3ydeHne ABMKEHUS CUCTEMBI Tell, CB3aHHBIX HUTHIO, IEPEKUHYTOMN Uepe3 JIErKuil OJI0K.

N3mepenne kodddunmeHTa TpeHUs 0 BEIMYHMHE YII0Boro koddduuuenTa 3aBucuMocTH F p(N).

HccnenoBanue qBUKEHHs OpyCKa 110 HAKJIIOHHOM TUIOCKOCTH € IEPEMEHHBIM KO3 (DULIMEHTOM TPEHHUS.

W3y4eHne nBUKEHUA I'py3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpOE Temno. [locTynaTenbHoe U BpalaTeabHoe IBUKEHNE TBEPAOTO Tena. MOMEHT CHUJIbI
OTHOCHUTENBLHO ocH BpauieHus. [1nedo cumnpl. CioxxeHue cuil, NpuiIokKeHHbIX K TBEpAOMY Temy. LleHTp Tsokectn
Tena.

VYcnoBus paBHOBECHS TBEPIIOTO TeJa.

YcToiiunBoe, HEeYyCTOMUNBOE, O€3pa3IMuYHOE PAaBHOBECHE.

TexHu4ecKue yCTpoiCcTBa U TEXHOJIOTMYECKUE MTPOLIECCHI: KPOHIITEWH, CTPOUTENIbHBIN KpaH, peléryaTsie
KOHCTPYKLUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, npaAKMUKym.

HccnenoBanue yciioBuil paBHOBECHUS TBEPJOTO T€la, UMEIOUIET0 OCh BpallleHUsI.

KoHcTpynpoBaHue KpOHIITEHHOB U pacu€T CUJI YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOIO TeNa, UMEIOLIETO IUIOMAAb OMOPBI.



Tema 4. 3axonvl coxpaneHus 6 MexaHuke.

NmMnynec maTepuanbHOM TOYKHM, CHCTEMbl MaTepUajbHBIX ToueK. L[eHTp macc cuctemMbl MaTepHaIbHBIX
Touek. Teopema o0 IBHKEHHUH LIEHTpaA Macc.

NMiynbc cuiibl 1 I3BMEHEHHE UMITYJIbCa Tela.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MomeHT wuMmmyibca MaTepuanbHOM TOoukH. I[IpencraBieHne O COXpaHEHMM MOMEHTAa UMITYJbCa B
HEHTPAIbHBIX MOJISX.

Pabora cuiibl Ha MajOM U Ha KOHEYHOM nepeMenieHnu. ['padudeckoe npeactaBieHne padoThl CHIIBI.

MOIIHOCTD CHJIBI.

Kunerndeckass SHepruss MarepuaibHOM TOYKH. Teopema 00 W3MEHEHMM KHHETHYECKOW JHEPruu
MaTEepUAIBHON TOYKH.

[ToTennmanbHble U HeTOTEHIMANbHbIE CUiibl. [loTeHnmanbHas sHeprud. [loTeHumanbHas sHEPrus ynpyro
neGopMHUpOBaHHOW MpYXHUHBL. lloTeHIManbHAas SHEPrust Tela B OJHOPOAHOM TPAaBUTALIMOHHOM TIOJE.
[ToreHuunanbHast SHEPrUsl Teja B I'PAaBUTAMOHHOM II0JIE OJHOPOJHOTO Iapa (BHYTpH W BHe miapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KocMHUUECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHUUAIbHBIX CHJI C M3MEHEHHMEM MEXaHWYECKOW IHEpruH CUCTEMbl Tell. 3aKOH
COXPAHEHHUSI MEXaHUYECKOUN SHEPTUU.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymum ans upeanbHON KUIKOCTH KaK CJIEICTBHE 3aKOHA COXPAHEHMsS] MEXaHMYECKOM
SHEPTUH.

TexHn4yeckue ycTpoiCcTBa U TEXHOJIOIMUECKHUE ITPOLIECCHI: ABMKEHUE PAKET, BOAOMET, KONIEDP, MPY>KUHHBIN
MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepeHrie MOLTHOCTH CHJIBI.

W3meHeHne sHepruM Teia Mpu COBEPILIEHUHU padOTHI.

B3anMHbIe npeBpallieHnss KHHETUYECKOM U MOTEHUUAIbHON 3HEPrUil pU JEHCTBUU HA TEJIO CUJIbI TSKECTU
Y CUJIbI YIPYTOCTH.

CoxpaHeHue SHepruu npu cCBOOOIHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne uMmysbca Tena o TOpMO3HOMY IYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJAETH 3JIEKTPOMOOUIIS M MOIITHOCTHU CHUJIBI TATH.

CpaBHEHHME U3MEHEHHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUU.

H3MepeHre KUHETUYECKOM SHEPTUU TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI TOTEHIIMAIbHOW SHEPTUH NPY>KUHBI ¢ PAOOTOMN CUIIBI TPEHHUS.

Omnpenenenue pabOTHI CHIIbI TPEHHUSI P IBMXKEHUU TeJla M0 HAKJIOHHOM MI0CKOCTH.

Paspnen 3. MosekysipHas pu3nka ¥ TepMOJIMHAMHUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu.

OCHOBHBIE TIOJNOXKEHUA MOJIeKyJIapHO-KuHeTndeckor Teopun (MKT), ux ombiTHOE 00OCHOBaHWE.
Huddysusa. bpoyHoBckoe ABkeHHE. XapakTep IBM)KEHUS M B3aUMOACUCTBHUS YacTul] BeuiectBa. Mojenu
CTPOEHHUS Ta30B, )KUJKOCTEN U TBEPIBIX TEJl U OOBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca
U pa3Mepsl MoJiekyl (aromoB). Konmuecto Bemiectsa. [locrosinaas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u ciocoOs! e€ nusmepenus. [llkana remneparyp Llenbcus.

Mogenb uieaabHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHIIbI Fa3a JBUKYTCS XaOTUYECKU U
HE B3aUMOJIEUCTBYIOT JIPYT C IPYTOM.

I"a3oBbIe 3akoHBI. YpaBHeHue MenaeneeBa—Kuamneiipona. AOcomoTHas Temreparypa (1IKana TeMrneparyp
KenpBuna). 3akon Jlanbrona. M3ompolecchl B HICAJIbHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BEIIECTBA.
I'paduueckoe npeacTaBiaeHne H30MPOLECCOB: H30TEPMA, U30X0pa, H300apa.

CBA3bp MEXKIy AABJICHHUEM M CPEIHEN KWHETHYECKOW HHEpPrued MOCTYyNaTEIbHOIO TEIIOBOTO JIBUKEHUS
MOJIEKYJI HJEAJIBHOTO Ira3a (OCHOBHOE YPaBHEHNE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH MI€aTIBHOIO ra3a).

CBsi3b a0COJIFOTHOM TeMIlepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpPEAHEH KWHETHYECKON JHeprueit
IIOCTYIATEIbHOTO TEIUIOBOTO ABMKEHUS €€ YaCTHLI.



TexHUYecKue YCTPOHCTBA U TEXHOJOTHMYECKHE MPOIECCHl: TEPMOMETp, OapoMeTp, TMOIy4YeHHe
HAaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu NBUKEHUS YaCTHUI] BELIECTBA.

Moenb 6pOyHOBCKOTO JTBHYKEHUS.

Buneoponuk ¢ 3anuchio peaabHOro OpOyHOBCKOTO JABHKEHHS.

Hudbdysus KuaKoCcTe.

Mogens onbita lTepHa.

[IputsokeHue MoeKyI.

Moenu KpUCTaJNIMYECKUX PEMIETOK.

Habmronenue u nccrienoBaHne U30MpoOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, nPpAKMUKYM.

HccnenoBanue mpolrecca yCTaHOBJICHHSI TEIUIOBOTO PaBHOBECHs MPH TEIUIOOOMEHE MEXAY Topsiuel u
XOJIOAHOU BOJOM.

N3yuenne n30TepMruvecKoro npoiiecca (peKOMEHI0BaHO UCIOJIb30BaHUE ITU(POBOI TaOOpaTOpHH).

N3ydenune n30X0pHOro mporecca.

Hzyuenue nzobapHoro mporecca.

ITpoBepka ypaBHEHUS COCTOSIHUSL.

Tema 2. Tepmoounamuxka. Tennoevie mauiunbl.

Tepmonunamuueckas (TZl) cucrema. 3agaHue BHEUIHMX YCJIOBUH AJIi TEPMOJMHAMUYECKOW CHCTEMBI.
Buemnue u BHyTpeHHHE mapameTphl. [lapaMeTpbl TEpMOAMHAMUYECKOW CHCTEMbI KaK CpeJHHE 3HAYCHUS
BEJIMYMH, OIMCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nHawano tepmoaumHamuku. CaMONpou3BOJIbHAs pellakcalys TePMOJAMHAMUYECKOM CHUCTEMbI K
TEIUIOBOMY PaBHOBECHUIO.

Monenb uaeanbHOTo ra3a B TEpMOJMHAMUKE — CUCTeMa ypaBHEHUH: ypaBHeHHe MeneneeBa—Knaneiipona
Y BBIPOKEHUE ISl BHYTPEHHEU SHEPTUH. Y CJIOBUS IPUMEHUMOCTH 3TON MOJIETU: HU3Kask KOHLIEHTPAIUs YacTHII,
BBICOKHE TeMIIEpaTypbl. BelpaskeHue ajsi BHyTpEHHEH SHEPTUU OJJHOATOMHOTO UAEaLHOTO ra3a.

KBazucratnueckne u HecTaTUYECKHUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoAnHaMUKe. Beruncnenue paboTsl o rpaduky mporecca Ha pV-auarpamme.

Tennonepenaya kak crnoco0 W3MEHEHHS BHYTPEHHEHW HHEPTUM TEPMOJMHAMUYECKOH cHCTeMBbl 0e3
coBepiieHus paboTel. KoHBEKIIMS, TEIIIONPOBOIHOCTD, U3TyUYCHHE.

KomnuectBo Temnotel. TenmnoéMkocTs Tena. Y nesibHas 1 MOJISIpHas TEIIOEMKOCTH BEIIECTBA. Y paBHEHUE
Maiiepa. Y nenpHas TemaoTa CropaHus TOIIMBa. Pacuér konnyecTBa TEIUIOTH MpH Terionepenaye. [lonsatue 06
aauabaTHOM IpoIiecce.

[lepBbiii 3aKkOH TepMOAMHAMUKH. BHyTpeHHss sHeprusi. KomndecTBO TEmIoThl UM paboTa Kak Mepbl
W3MEHEHUS! BHYTPEHHEH SHEPTHUH TEPMOJNHAMUYCCKON CUCTEMBI.

BTopoil 3ak0oH TEepMOAMHAMUKH [JIs PAaBHOBECHBIX MPOLECCOB: Y€pEe3 3aJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMHYECKON CUCTEMBI TPOXOANUT €IUHCTBEHHAs ajinadaTa. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akoH TEepMOAMHAMUKH JUISI HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MepenaTh TEIUIOTY OT
Oosnee xoyionHOrO Tena K Oosnee Harperomy 60e3 kommeHcanuu (Kimaysmyc). HeoOpatumocTs mpHUpOJIHBIX
MPOLIECCOB.

[TpuHmne! neictBus TernoBbix MamuH. KITJT.

MakcumansHoe 3Hauenue KII/. Iukn Kapho.

DKOJIOTHYECKHE aCIEeKThl MCIOJIb30BAaHUS TEIUIOBBIX ABUraresneil. TemoBoe 3arps3HEHHE OKpY:Karollen
CpEeJBl.

TexHudeckue yCcTpoMCTBAa M TEXHOJOTHUYECKHE MPOIECCHI: XOJOAMIBHHUK, KOHIUIIMOHEP, MWU3CIbHBIA U
KapOIOpaTOPHBIN IBUTATEIH, TAPOBasi TypOUHA, MOIYYSHUE CBEPXHU3KUX TEMIEPATyp, YTUIH3AIHS «TETLIOBBIX)
OTXOJIOB C HCHOJb30BAaHMEM TEIUIOBOTO HAacoca, yTUIW3alus OWOOPraHWYECKOro TOIUIMBA JJisi BBIPAOOTKHU
«TEMJIOBOM» U JIEKTPOIHEPTUU.

Hemoncmpayuu.

V3MeHeHue TeMrepaTypsl IpHu aquadbaTHdecKoM paciIupeHHH.

Bo3nymiHoe orauso.

CpaBHeHME yJeIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CniocoObl M3MEHEHUSI BHYTPEHHEH SHEPTHH.

HccnenoBanue aanabaTHoro mporecca.

KoMmnbroTepHbie MOACIN TEIJIOBBIX ABUTATEIICH.



Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, nPAKMUKYM.

N3mepenue yaenbHOU TEMII0EMKOCTH.

HccenenoBanue nponecca OCTHIBAHMS BEIIECTBA.

HccnenoBanue aanabaTHOTo mporiecca.

W3ydyeHue B3aMMOCBSA3M DSHEPIUM MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUSL W TEMIIEpaTypbl KUIIEHUS
JKUJIKOCTEN.

Tema 3. Acpecamnsvie cocmoanus eeuwecmea. Pazoevie nepexoowl.

[TapoobpazoBanue u KoHAeHCanus. VicnapeHue u KUneHune. Y iebHas TeIoTa mapooOpa3oBaHusl.

Hacpiiennsle M HeHachllleHHblE Tmapbl. KadecTBeHHass 3aBUCHMOCTh IUIOTHOCTHM U JABJIEHUS
HACBHIIIEHHOTO Tapa OT TEeMIepaTypbl, WX HE3aBHCUMOCTh OT OO0BEMA HACBHIIIEHHOTO Tapa. 3aBUCHMOCTb
TEMIIepaTypbl KAIICHUS OT AABJICHUS B )KUJIKOCTH.

Brnaxxnocts Bo3myxa. AGCONIOTHAS 1 OTHOCHTENbHAS BIAXXHOCTD.

TBépnoe Teno. Kpucramnuueckue u amopdHble Tena. AHU30TPONUS CBOWCTB KpucTauioB. [lnaBienue u
KpHCTAJTU3aIMs. Y IebHas TeryioTa miasneHus. Cyomumanus.

Hedbopmaruu  TBEpmoro Ttenma. Pactsbkenme u coxarme. Casur. Mopyns FOwra. Ilpemen ympyrux
nedopMaruii.

TennoBoe pacmmMpeHne KUAKOCTEH 1 TBEPIBIX TeJ, 00BEMHOE U IMHEHHOE paciupeHue. AHTapMOHU3M
TETUTOBBIX KOJICOAHUH YaCTHII BEIIECTBA KaK MPHUUMHA TEIUIOBOTO PAaCIIMPEHUs Tel (Ha KaueCTBEHHOM yYPOBHE).

[TpeoOpazoBanue sHepruu B (ha30BbIX MEPEX0IaX.

YpaBHeHuUe TeIoBoro OanaHca.

[ToBepxHOocTHOE HaTskeHHe. Kod(pGhUIIMEHT MOBEPXHOCTHOTO HATsbKEeHUs. KanmwinspHble SIBICHUS.
JlaBiieHME O HCKPUBIIEHHON MOBEPXHOCTHIO KUAKOCTU. Popmyiia Jlamnaca.

TexHuuecKue ycTpoicTBa U TEXHOJIOTMYECKUE MTPOLIECCHI: KUAKUE KPUCTAIIbI, COBPEMEHHbBIE MAaTEPHAIIBI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HACBHIIIEHHBIX TAPOB.

Kunenue. Kunenue npu NOHUKEHHOM JaBICHUH.

W3mepenue cuiipl MOBEPXHOCTHOIO HATSYKEHUS.

OnBITHI ¢ MBUIBHBIMU TIJIEHKAMH.

CmauuBanue.

Kanwnnsipusie saBneHus.

Mopnenu HEeHbIOTOHOBCKOM KUAKOCTH.

CnocoObl U3MepeHus BIaKHOCTH.

HccnenoBaHue HarpeBaHus U TJIABJICHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Hab6nronenune mansix nedopmarui.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomul, nPAKMUKYM.

N3yueHnne 3aKOHOMEPHOCTEN UCIAPEHHUS JKUKOCTEH.

N3mepenne yaenbHON TEIJI0OTHI TUIABJICHHUS JIbJIA.

W3yueHune CBOMCTB HACBIIICHHBIX 1apOB.

H3mepeHne abCoMOTHOM BIAYKHOCTH BO3/1yXa U OLIEHKA MACChI MapOB B MOMEIICHUH.

N3mepenne ko3 duiinenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenue moayist FOnra.

HccnenoBanne 3aBUCUMOCTH JiepOpMaIiii pe3HHOBOTO 00pasiia OT MPHUII0KEHHON K HEMY CHJIBL.

Paznen 4. daexkTpoguHamMuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tel W €€ MpOSIBICHUA. JJNEKTpUYECKUH 3apsad. JIBa BHIA DIEKTPUUECKHX 3apsiiOB.
[IpOBOTHUKH, TUANEKTPUKHA U MOJYNPOBOAHUKH. DJIEMEHTApPHBIM IJIEKTPUYECKUM 3apsi. 3aKOH COXpaHEHUs
JIEKTPUUECKOIO 3apsja.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsaasl. 3akoH Kymona.

Onexrpuueckoe none. Ero nelicTBue Ha dJEKTPUUECKUE 3aPsIbL.

Hanpspxénnocts anexktpudeckoro noiis. [Ipo6uslit 3apsia. JInHun HanpsyKEHHOCTHU 3JIEKTPUYECKOTO TOJIS.
OnHOPOJHOE AIIEKTPUUECKOE TOJIE.

[ToTeHManbHOCTh 3JEKTPOCTATHUECKOTO Mouisl. Pa3HOCTh MoTeHUManoB W HampspkeHue. lloTeHiuanbHas
9HEPrus 3apsiza B AIeKTpocTaTndeckoM mnoiie. [loTreHnuan snekrpocraTudeckoro nois. CBa3p HANPSKEHHOCTH
MOJISL ¥ Pa3HOCTH MOTEHIMAIIOB JUJIS 3JIEKTPOCTATHUECKOT0 MO (KaK OJJHOPOIHOTO, TaK U HEOJTHOPOJIHOTO).



[IpuHIUI Cynepno3uLK 3JIEKTPUYECKUX TOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsikeHHON cdepsl. [loe paBHOMEPHO 3apsKEHHOTO IO
00béMy mrapa. [Tosie paBHOMEPHO 3apsHKEHHONW OECKOHEYHOM TIIOCKOCTH. KapTHHBI TMHUI HANPSDKEHHOCTH ATHX
II0JIEH U DKBUIIOTCHIMAJIBHBIX [IOBEPXHOCTEM.

IIpOBOTHHKH B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3apPsI/I0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM ToJie. [IunnekTpudeckas IpOHULIAEMOCTh BEIIECTBA.

KonzaeHncarop. DneKTpoéMKOCTh KOHIAEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHAECHCATOPA.

[TapamiensHOE coelMHEHNE KOHIeHCAaTOpoB. IlocnenoBarenbHOe COEMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHIEHCATOopa.

JIBMKEHUE 3apsyKEHHON YaCTULIBI B OJHOPOJIHOM DIEKTPUUECKOM II0JIE.

TexHudeckue  yCTPOWCTBA M TEXHOJOTHYECKHE  TPOIECCHI:  AJIEKTPOCKOI,  3JIEKTPOMETD,
QIIEKTPOCTATHYECKAs 3aIINTa, 3a3eMJICHHE YICKTPONpUOOpPOB, KOHIEHCATOPHI, reHepaTop Bau ae ['paada.
Hemoncmpayuu.

YCTpoUCTBO U IPUHIUIT ACHCTBUS 3IIEKTPOMETPA.

DNEKTPUUECKOE MOJIe 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE JBYX 3apsKEHHBIX IIACTHH.

Mogaenb anekTpoctatuueckoro reneparopa (Baun ge ['paada).

ITpOBOAHMKH B 3JIEKTPUUECKOM I10JIE.

DneKTpocTaTHUecKas 3aluTa.

YCTpolcTBO U IEMCTBUE KOHAEHCATOPA OCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTH IEKTPOEMKOCTH IIOCKOTO KOHJEHCATOPa OT IJIOUIAAN TUIACTHUH, PACCTOSHUS MEXAY HUMHU
U TURJIEKTPUYECKOM TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTo MOJIs 3apsSKEHHOTO KOH/IEHCATOopa.

3apsika U pas3psaKa KOHAEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit 3xcnepumenm, nabopamopmusie padomol, NPAKMUKYM.

OneHka cul B3aMMOJEHCTBYS 3apsyKEHHBIX TEJl.

Habmroenue npeBpaiiieHus: 3JHEPrUH 3apsHKEHHOT0 KOHASHCATOpa B SHEPTHIO U3IIYUYEeHUS CBETOINO/A.

N3yuenue nporekanus Toka B LIETIH, COAEPIKaIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTHM MOTEHUUANOB  (HANpsDKEHUS) TPU  [OCIEIOBATEIbHOM  COCAMHEHUU
KOH/ICHCAaTOPOB.

HccnenoBanue pa3psiia KOHACHCATOpA YePE3 PE3UCTOP.

Tema 2. Ilocmoannwlii 21eKmpuyecKuil mok.

Cuia Toka. I[TocTOSIHHBIN TOK.

VYcnoBus cymecTBOBaHMs MOCTOSIHHOTO 3IeKTpruueckoro Toka. crounuku Toka. Hampspkenne U u OJ1C

3akoH Oma aJid y4yacTka Ienu.

DNEeKTpUUECKOEe COIPOTUBIEHHUE. 3aBUCUMOCTh COIIPOTUBIICHUS OJHOPOAHOIO IPOBOJAHUKA OT €T0 JITMHbI
Y TUIOILAH ITONIEPEYHOrO CEYEHUs. Y IEIIbHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapasielbHOE, CMEIIAHHOE COEIMHEHHE IPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpudeckux uenei. [Ipasuna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenua.

MoIIHOCTB IEKTPUYECKOro TOKA. TernoBas MOIHOCTb, BbIAEIAEMAas Ha PE3UCTOPE.

OJIC u BHYTpeHHEE CONpPOTHBICHWE WCTOYHMKAa TOKa. 3akoH Oma i TONMHOW (3aMKHYTOM)
JJIEKTpUYECKON Lienu. MOIIHOCTh HCTOUYHMKA TOKa. KopoTKkoe 3aMbIkaHue.

KonzeHncarop B 11enu nocTOSHHOTO TOKA.

TexHn4Yeckue yCTpoilCTBa M TEXHOJOTMYECKHE IPOLECCHI: aMIIEPMETpP, BOJBTMETP, PEOCTaT, CUETUYUK
3JIEKTPUYECKON SHEPTUU.

Hemoncmpayuu.

W3mepeHnue cuiibl TOKa U HalpsKEHUS.

HccnenoBanne 3aBUCMMOCTM CHJIBI TOKAa OT HANpsDKEHWS JUIsL PE3UCTOpA, JIaMIbl HaKaJlUBaHWUS MU
CBETOJINO/1A.

3aBUCHUMOCTb COIIPOTUBIICHHSI LIMIMHAPUIECKUX IIPOBOJIHUKOB OT JUIMHBI, IIJIOLIAAH [TONIEPEYHOI0 CEUEHUS
U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIIEHMSI IPU MIOCTOSIHHOM HAIpSKEHHUH.

IIpsmoe usmepenue D/IC. KopoTkoe 3aMblKaHME TajbBaHMUYECKOIO 3JIEMEHTAa M OLEHKA BHYTPEHHETO
COIIPOTHUBIICHUS.

CrniocoOsbl coennHeHust ICTOYHUKOB Toka, DJIC Oarapeil.



HccnenoBanue pa3HOCTH IOTEHLIMAIOB MEXAY IIOJ0CAMU UCTOYHHMKA TOKA OT CHJIbI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, npaKMuKym.

HccenenoBanne CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3MmepeHue yaeapHOro CONpOTHBIIEHNS TPOBOAHHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS [l JIAMITbl HAKaJIUBaHUSI.

VYBenuuenue npenaena u3MepeHus amrnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C v BHyTpEHHETO CONPOTUBJICHUS UCTOYHHUKA TOKA.

Uccnenoanue 3aBucumoctu 3/1C raapBaHUYECKOr0 IEMEHTA OT BPEMEHM ITPH KOPOTKOM 3aMbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMAIOB MEK/Ly MOJ0CAMHA HCTOYHUKA TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJE€3HOW MOIIHOCTH HCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunulx cpeoax.

OnexTpuueckas NPOBOAMMOCTb Pa3IMUYHBIX BEILIECTB. DJIEKTPOHHAS IPOBOAMMOCTH TBEPABIX METAJJIOB.
3aBUCHUMOCTD CONPOTUBJIEHUSI METAIUIOB OT TeMneparypsl. CBEpXITPOBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomymipoBomauku. CoOCTBeHHass W TPUMECHAs TMPOBOAUMOCTH IONYNPOBOJHUKOB. CBOMCTBAa p—n-
nepexoa. [1onynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUI TOK B SJIEKTPOJIUTAX. DJICKTPOJUTHUECKAS TUCCOLIMAMA. DINEKTpoin3. 3akoHbl Dapajnes
JUISL BJIEKTPOJIN3a.

OnekTpuyeckuii TOK B raszax. CaMOCTOATENbHBIH M HECAMOCTOSATENbHBIM pa3psa. PaznuuHble THUMBI
CaMOCTOSTENIBHOIO paspsaa. Monnus. [1nazma.

TexHuuecKkue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHWE: ra3opa3psaHble JIaMIIbl, 3JEKTPOHHO-Ty4YeBas
TpyOKa, TMOJYNPOBOJAHUKOBBIE MPUOOPHI:  JHOA, TPAH3UCTOP, (POTOAMOJ, CBETONMOJ, TalbBAHUKA,
paduHUpPOBAHUE ME/U, BHITIABKA ATFOMUHHUS, SJIEKTPOHHASI MUKPOCKOTIHSL.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBJICHUSI METANIOB OT TEMIIEPATYPBHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl 3nekTponnsa dapanes.

HckpoBoli pa3psg 1 IpOBOAMMOCTB BO3/yXa.

CpaBHeHME IPOBOAMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPaKmMuKym.

Habmonenue snexrponusa.

N3mepenue 3apsiia OAHOBAJIEHTHOI'O HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU THO/A.

DuU3NYeCKHil IPAKTHKYM.

Crioco0b1 u3MepeHus: PU3NUYECKUX BEJTMUMH C UCIIOIb30BAaHUEM aHAJIOTOBBIX U LIM(POBBIX U3MEPUTEIBHBIX
npuOOpPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIIOTHBIE M OTHOCHUTEJIbHBIE MOTIPEHIHOCTH HW3MEpPEHUi
buznyeckux BenuurH. O1eHKa TPaHUI] TOTPEIIHOCTEH.

[IpoBeneHNEe KOCBEHHBIX H3MEPEHUH, MCCIEIOBAaHUN 3aBUCUMOCTEH (PU3MYECKHX BEJIMYUH, MPOBEpKa
NPeJIOKEHHBIX TUITOTE3 (BBIOOP U3 padoT, OMUCAHHBIX B TEMAaTHUYECKHUX pazjenax « Y YeHUYeCKHH IKCIIEpUMEHT,
nabopaTropHble pabOThl, IPAKTUKYM»).

MexnpeameTHbie CBA3H.

N3yuenne kypca Gu3nky yriayOonéHHoro ypoBHs B 10 Kitacce 0CyIecTBIIsIETCS ¢ YIYETOM COepKaTeIbHBIX
MEXITPEIMETHBIX CBsI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpa(uu 1 TEXHOJIOTHH.

MesicnpeOmemnoie nOHAMUA, CEA3AHHbIE C UYUEHUEM MEmO008 HAYYHO20 NO3ZHAHUA: SBIICHUE,
Hay4HbIH (pakT, runoresa, pusnyeckas BeIMUMHA, 3aKOH, TEOPHsI, HAOII0IeHUEe, IKCIIEPUMEHT, MO/IETTMPOBAHUE,
MoO/1eJ1b, U3MEpPEHHE, MOTPEIIHOCTH U3MEPEHUI, U3MEpPUTENIbHbIE TPUOOPHI, IU(PpOBast J1abopaTopHsl.

Mamemamuka: penieHne cucteMbl ypaBHeHuil. JIuneitnas ¢ynkuus, napadoina, runepbosa, ux rpaduku
u cBoicTBa. TpuroHomerpumueckue (yHKUMU: CHHYC, KOCHHYC, TAaHIT€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO. BEKTOPBI M MX IPOEKLIUU HA OCU KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonocuna: mexanuueckoe [BWKEHUE B JKUBOM mpupone, audpdysus, ocMocC, TEIIOOOMEH KHUBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKpY’KaloIled cpelbl, YTHIM3als OHOOPraHMYEeCKOro TOIUIMBA JUIS
BbIPAa0OTKH «TEIJIOBOM» W 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSDKEHHWE M KAaNWJUIAPHBIE SIBJICHUSI B IPUPOJIE,
JJIEKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOJIE.



Xumusa: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE ATOMOB U MOJEKYJ, MOJb BELIECTBA, MOJIIpHAs
Macca, IOJy4YeHHUE HaHOMAaTepHajoB, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JKUIKUE
KPUCTAJUIBI, JIEKTPUUECKHE CBOMCTBA METAIIIOB, 3JIEKTPOIUTUYECKAs AUCCOIMALINS, TaIbBAHUKA, DJIEKTPOHHAS
MHUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozusa: npeoOpazoBaHHE IBWKCHUN C HCIIOIB30BAaHMEM MEXAHHU3MOB, YUET CYXOro M SKHUIKOTO
TpeHHUsT B TEXHUKE, CTAaTHUECKHE KOHCTPYKUHUU (KPOHIUTEHH, pemérdyarble KOHCTPYKIUH), HCIOJIb30BaHUE
3aKOHOB COXPAHEHUSI MEXAHUKH B TEXHHUKE (TUPOCKOI, BOAOMET U IPYTHE), ABUTATENIb BHYTPEHHETO CTOPAHUS,
napoBasi TypOrHa, ObITOBON XONOAMILHUK, KOHAUIIMOHED, TEXHOJIOTUHU TOJTYyUYEHHUS] COBPEMEHHBIX MaTEpPHUAaJIOB, B
TOM YHCJIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH, HJIEKTPOCTATUYECKAs 3aINTA, 3a3EeMJICHHE AJIEKTPOIPUOOPOB,
ra3opaspsHble JIaMIIbl, TOJyIPOBOIHUKOBbIE IPUOOPHI, ralbBaHHUKA.

11 KJIACC

Pa3znea 4. diiekTpoguHAMHUKA.

Tema 4. Maznummnoe none.

B3anmopneicTBie NOCTOSHHBIX MArHATOB U IIPOBOJHUKOB € TOKOM. MaruutHoe nosie. BeKTop MarHuTHON
uHAYKIuU. [IpyHIUD Cyneprno3uiuy MarHuTHBIX 1osiel. JIMHuM MarHuTHOW MHTyKIIUH.

MarsutHoe 1noje HNpOBOJHMKA C TOKOM (IIPSIMOTO IIPOBOJHHMKA, KAaTYHUIKH U KPyroBoro BHTKa). OmbIT
Opcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHua, e€ HanpaBiieHUE U MOAYJIb. [IBMKEHHE 3apsSKEHHON YaCTUIbl B OJTHOPOJAHOM MarHUTHOM
noste. Pabota cuitel Jlopenna.

MarnutHoe nosue B Bemectse. PeppoMarHeTiKy, napa- u JUuaMarHeTHKU.

TexHn4yeckue ycTpoWCTBa U TEXHOJIOTMYECKHE TIPOLIECCHI: IPUMEHEHUE IIOCTOSIHHBIX MAarHuTOB,
AIIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, ANEKTPOABUTATENb SIKOOM, YCKOPUTEIH AIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHUM HHIYKIIMKM MarHUTHOTO TOJISl TI0JIOCOBOTO U MOJIKOBOOOPAa3HOr0 NMOCTOSIHHBIX MAarHUTOB.

KapTuna nuHMI MarHUTHON MHAYKLUU TOJIS JJTMHHOTO IIPSIMOTO ITPOBOJAHMKA U 3aMKHYTOT'O KOJIBLIEBOTO
IPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopneicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammiepa.

[ericrBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

Habmroienue 1BUKEHUS MydKa 3JIEKTPOHOB B MAarHUTHOM I10JIE.

[TpuHIMnI AecTBUS 3IEKTPOU3MEPUTEIBHOTO MPHOOPAa MATHUTORIEKTPUUECKOI CUCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomol, nPAKMUKYM.

HccnenoBanye MarHUTHOTO TIOJISl IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOWCTB (peppOMarHeTHKOB.

HccnenoBanue NeiCTBYS IOCTOSHHOTO MarHuTa Ha PaMKy ¢ TOKOM.

N3mepenne cuibl Amnepa.

W3y4eHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIBI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIMM Ha OCHOBE U3MEPEHUSI CUJIbl AMIIepa.

Tema 5. dnekmpomacHumnana UHOYKYUs.

SIBnenue anekTpoMarHuTHOW MHAYKIMHU. [loTok BekTopa MaruuTHON MHAYKIMH. DJ]C nHayKIMK. 3aK0oH
aneKTpoMarHuTHOM uHAYKuMu dapanes. Buxpesoe anekrpuueckoe nonue. Toku Dyko.

O/1C nHAYKIMH B TPOBOAHUKE, TBUKYLIEMCS B OJHOPOJHOM MarHUTHOM IOJI€.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTynika MHIYKTUBHOCTH B IIE€MU IOCTOSIHHOTO TOKa. SIBieHue camouHaykiuu. J/C
CaMOMHIYKIMH.

DHeprus MarHUTHOTO MOJIs KaTYLIKU C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

TexHU4ecKkue yCcTpoMCTBAa M TEXHOJOTMUYECKHE IPOIECCHl: MHIYKIHWOHHAs I€4b, COJICHOW[, 3aliuTa OT
JIEKTPU3aLUU TeJl IPU ABUKEHUH B MArHUTHOM I10J1€ 3EMIIN.

Hemoncmpayuu.

HabmioneHue siBleHust 371€KTPOMarHiTHOM MHYKIINH.

UccnenoBanue 3aBucumoctu DJ]C HHAYKIIMU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.

IIpaBuno Jlenua.



[Tanenune MarauTa B aTFOMUHUEBOM (MEIHON) TpyOe.

SIBiieHME CAMOMHIYKIUU.

Uccnenosanue 3aBucumoct I]C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHUSI CHJIbI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, nPpAKMUKyM.

HccnenoBanue siBJICHUS JIEKTPOMArHUTHOW MHTYKITHH.

OrnpezenieHne UHIYKIUA BUXPEBOTO MAarHUTHOTO MOJISI.

HccnenoBanue siBIEHUS CAaMOMHAYKIUH.

COopka MOIeTTH 3JIEKTPOMAarHUTHOTO TeHEPATOPA.

Pa3pen 5. Koje0anusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KosnebarensHasa cucrema. CBoOOHBIE KOteOaHUS.

['apmonnueckue konebanus. KuHemaTudeckoe M AMHAMHYECKOE OMHMCAHUE. DHEPreTHYECKOE OMHCAHHE
(3aKOH cCOXpaHEHHsI MEXaHNYECKON dHeprun). BoIBO IMHAMHUYECKOTO OMUCAHUS TAPMOHHUYECKHUX KOJeOaHMil 13
UX HEPreTUYECKOT0 M KHHEMAaTUYECKOTO OMTUCAHUSI.

Amvmutyna u ¢dasza xonebanuid. CBs3b aMIUTUTYIIBI KOJICOAHWH MCXOTHOW BEJIIMYWHBI C aMILUTUTYIaMH
Kosie0aHuil €€ CKOPOCTH U YCKOPEHUSI.

[lepuox u uactora kxonebanuii. Ilepron manbix cBOOOAHBIX KOJeOaHMII MaTEeMaTHUYECKOrO MasiTHHKA.
[lepron cBOGOIHBIX KOJIEOAHUH IPYKUHHOTO MasiTHUKA.

[Tonsitue o 3aryxaroumx kolebaHusax. BeiHyxaeHHble konebanus. Pesonanc. Pe3oHaHcHas KpuBas.
BrnusiHue 3aTyxaHus Ha BUJI PE€30HAHCHOM KpUBOI. ABTOKOJIE0aHUS.

TexHUUecKue yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECChl: METPOHOM, 4Yachl, Kayelid, MY3bIKaJIbHbIC
MHCTPYMEHTBI, cericMorpad.

Hemoncmpayuu.

3anuck K01e0aTeTbHOTO ABUKCHUSI.

Habmronenue He3aBUCMMOCTH TIEpro/ia MaNbIX KoJeOaHui Tpy3a Ha HUTH OT aMILTUTYIbI.

HccnenoBanue 3aTyxamoIIMX KoyieOaHMM M 3aBUCHUMOCTH Iepuojia CBOOOAHBIX KojeOaHuUM OT
CONPOTHUBIICHUS.

UccnenoBanme koieOaHWi rpy3a Ha MAacCHBHOHM MPYXKUHE C I1ENbI0 (OPMUPOBAHHS TPEICTABICHUNA 00
UJeabHOW MOJEIIN MPYKMHHOTO MASITHUKA.

3aK0oH COXpaHEHUs YIHEPTUHU MIPH KOJIEOAHUAX TPy3a Ha MIPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOIeOaHUM.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, nPpAKMUKyM.

N3mepenue neproja cBOOOIHBIX K0JI€OaHUI HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0Je KojeOaHuil Ha ympyroM mojBece.

N3yuenue nBUKEHUS HUTSIHOTO MasiTHUKA.

[TpeoOpazoBaHue YHEPTUH B IPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUSI aMILTUTYIbI 3aTyXaIOMINX KOJICOaHU.

HccnenoBanue BEIHYKICHHBIX KOIeOaHUM.

Tema 2. InexmpomazHumnusle Konebanus.

KoneGatenbubiii koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KoJieOaHHS B HJEAIBHOM KojeOaTelbHOM
koHType. @®opmyna Tomcona. CBs3b aMIUIUTYIBI 3apsjia KOHAEHCaTOopa C aMIUTUTYJO0M CHJIBI TOKa B
KOJIe0aTEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UJI€aTbHOM K0JIE0aTEIbHOM KOHTYPE.

3aryxaroiue eKTPOMarHUTHBIE KolleOaHus. BEIHYKICHHBIE TIEKTPOMAarHUTHBIE KOJICOaHNUS.

[TepemenHBIN TOK. MOITHOCTH TEPEMEHHOTO TOKA. AMIUITUTYAHOE M IEMCTBYIOIIEE 3HAYCHHE CHIIbI TOKA U
HaANPSDKEHUS TPU PA3InYHON (hopMe 3aBUCUMOCTH MIEPEMEHHOT0 TOKA OT BPEMEHHU.

CuHycougaibHblli MEPEMEHHbIN TOK. Pe3ncrop, KOHAEHCATOp M KaTyllka WHAYKTUBHOCTM B LENU
CHHYCOUJAJIbHOIO EPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsyKEHUIA.

Wneansubiii Tpanchopmatop. [IponsBoactBo, nepenada u NoTpedIeHUE dEKTPUIECKON IHEPTUH.

DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJCTBE NEKTpodHeprun. KynbTypa UCTOab30BaHMS 3JIEKTPOIHEPTUH B
MMOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA W TEXHOJOTMYECKHME MPOLECCHI: AIEKTPUUYECKUH 3BOHOK, TIEHepaTop
MEPEMEHHOTO TOKa, IMHUU AJICKTpoIiepeaay.

Hemoncmpayuu.

CB0OOOIHBIE ANIEKTPOMAarHUTHbIE KOJIeOaHUsI.



3aBUCUMOCTb YaCTOTHI CBOOOAHBIX KOJICOAHUI OT UHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcumsutorpaMMbl AJIEKTPOMArHUTHBIX KOJIEOaHUH.

['ereparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJICOAHHIA.

Mojenp 31EKTPOMArHUTHOTO TEHEPATOPA.

BriHyKieHHbIE CHHYCOMIaIbHbBIE KOJICOaHMUS.

Pesucrop, karymika HHIYKTUBHOCTU M KOHJIEHCATOP B LIENIN IEPEMEHHOr0 TOKA.

Pe3onaHc npu nociie10BaTENbHOM COEIUHEHUN PE3UCTOPA, KATYIIKA NHIYKTUBHOCTU U KOHIEHCATOpA.

YCTpOHCTBO M IPUHIIUIT ACUCTBHS TpaHchopmaropa.

Mopenb TMHUY 3JIEKTPOIIEPEAAUN.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, nPpAKMUKyM.

Uzyuenue tpanchopmaropa.

HccnenoBanue NMEPEMEHHOTO TOKAa 4Yepe3 IOCIEOBATEIbHO COECIUHEHHBIE KOHJEHCATOp, KaTyUIKy U
pe3ucTop.

HabumroieHne 31eKTpOMarHuTHOTO PE30HAHCA.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIEMIU IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbLE GOTHD.

MexaHnueckue BOJIHBI, YCIOBHS MX pacnpocTpaHeHus. [lomepeunsle u mpoaonpHble BOJHBL. [lepuon,
CKOPOCTb PpAacIpOCTpPaHEHUs M JUIMHA BOJIHBIL. CBOMCTBA MEXAHMYECKMX BOJH: OTPAKEHHUE, MPEIOMIICHHE,
uHTEephEPSHITUA U TUPPAKITHU.

3Byk. CxopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHNUE OKPYKAIOIIECH CPE/IbI.

DONEKTPOMarHUTHBIE BOJIHBL. YCIIOBUSl H3JIy4€HHUs SJEKTPOMAarHUTHBIX BOJH. B3auMHasg opueHTaunus
BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa DSJEKTPOMAarHUTHBIX BOJIH: OTPaXCHHE, NPEJIOMIICHHE, NOJSIpU3alusl, HHTepPEepeHIHs Hu
TudpaKiys.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHne 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBA3H U TeNeBUAeHUA. Pagnonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIEH CPeIbl.

TexHuueckue yCTpPOMCTBA W MPAKTHUUECKOE IPUMEHEHHE: MYy3bIKalbHble MHCTPYMEHTHI, pajap,
panuMoNpUEMHUK, TeNeBHU30p, aHTeHHa, TenedoH, CBY-meup, ynapTpa3ByKoBas IUArHOCTHKA B TEXHUKE H
MEIULMHE.

Hemoncmpayuu.

OO6pazoBaHue 1 pacIpoCTpaHEHUE MONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOmromeecs Ten0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmroienue oTpaykeHus ¥ MPeIoMIICHNS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepenunu u audpakimy MEXaHH4eCKUX BOJIH.

AKyCTHYECKHI pe30HAHC.

CBoiicTBa ynbpTpa3ByKa U €ro IpUMEHEHHE.

Hablmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0M M 4aCTOTON KOJieOaHU.

HccnenoBaHue CBOWCTB 3JE€KTPOMArHUTHBIX BOJIH: OTpayKe€HHE, IPeIoMIIEHHE, TOIspu3alus, Judpakius,
uHTephEepeHIUsL.

OO6Hapy:xeHue HH(PaKPaCHOTO U yIbTPa(UOIECTOBOTO N3TYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3y4eHne napaMeTpoB 3ByKOBOM BOJIHBL.

N3ydenue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonuHEHOE pacpOCTpaHEHUE CBETa B OAHOPOIHOM cpene. JIyu cBera. ToueuHsblli HCTOYHMK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBera. [locTpoeHne wH300pakeHUil B IUIOCKOM 3€pKale.
Cdepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI TMpeNIOMIIEHHs cBeTa. AOCONIOTHBIA TOKa3aTelb MPEIOMIICHUS.
OTHOCHTENbHBIN TOKa3aTeab NpesnomieHus. [10CTOSIHCTBO 4acTOTHI CBETa M COOTHOILIEHWE JUIMH BOJIH MU
NIEPEX0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 IPAaHULLy pa3zielia ABYX ONTHYECKUX CPEL.

Xona nyueit B npusme. Jucnepcus ceera. CinoxHbIN cocTaB 6enoro csera. L{ser.

ITontHOE BHyTpeHHee oTpakeHue. [IpeaenbHplil yro MoJHOro BHYTPEHHETO OTPAXKEHMUS.



Cobwuparone u pacceuBaromue JTUH3bL. ToHKas auH3a. DOKYyCHOE pacCTOSTHUE U ONITUYECKas CHIIa TOHKON
JUH3BL. 3aBUCHUMOCTH (POKYCHOTO PACCTOSIHUS TOHKOW C(hepruecKoi IMH3BI OT €€ T€OMETPUHN U OTHOCUTEIILHOTO
MOKa3aTesis MPETOMIICHUSI.

dopMyia TOHKOU JIUH3BL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

Xon Jiy4a, MpoLIeIIIero JUH3Y MO IPOU3BOJIBHBIM YTIJIOM K €€ TJIaBHOM onThdeckoi ocu. Iloctpoenue
U300paKEeHUI TOYKH U OTPE3Ka MPSMON B COOMPAIOIINX U PACCENBAIOUINX JIMH3aX U UX CUCTEMaX.

OnTuueckue nmpubopsl. Pa3pemaromnias cioco6HOCTh. ['71a3 Kak onTHYecKas cucTema.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTHUKHU.

Bonnogas ontuka. Matepdepenius ceera. KorepeHTHbIE ICTOYHUKH. Y CJTIOBUS HAOMIOACHUS MAaKCHMYMOB
U MHHUMYMOB B WHTep()EPEHIIMOHHOW KapTHHE OT ABYX KOTEPEHTHBIX HMCTOYHHUKOB. [IpuMepnl KiaccHYecKuX
UHTEP(EPEHIIMOHHBIX CXEM.

Hudpakmus ceera. JudpakiumronHas pemérka. Y cioBrue HAOIIOCHNS TITaBHBIX MAKCUMYMOB TIPY TIaICHUN
MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpPOHMCTBA M TEXHOJOTMUECKHE IIPOLECCHhl: OYKH, JyIa, IepucKomn, (oToamnmapar,
MUKPOCKOII, TPOSKIIMOHHBIN armapar, MPOCBETICHUE ONTHKH, BOJOKOHHAS ONTUKA, TH(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npenomIiIeHUs CBETA.

Habumroienne noaHoro BHyTpEHHEro oTpaskeHus. MoJiesib CBETOBOIA.

HccenenoBanue xoa CBETOBBIX IIYUKOB U€pe3 MIIOCKONAPAJUIIENIbHYIO IJIACTUHY U NIPU3MY.

HccnenoBanue cBONCTB N300pakKeHNUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTA.

Habmonenne narepdepennnu cera.

HaOnroneHure 1BETOB TOHKUX IUIEHOK.

Habmonenne nudpakuuu cera.

W3ydenne AupakiiMOHHON PEeIIETKY.

Habmonenne nupakimOHHOTO CIIEKTPA.

Habmronenue nucnepcuu cBeta.

Habumronenue nonsipuzanuu cBera.

[IpumeHeHre NoIPOUAOB ISl U3YUEHUSI MEXAaHUUECKUX HAMPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nokazaTtens IpeoMICHHS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS OT BEIIECTBA (HA IPUMEPE KUIKHUX JTHH3).

H3mepenne poKyCHOTO pacCTOSHUS pacCEUBAIOIINX JIHH3.

[Tosryuenue n3o0pakeHusl B CUCTEME U3 IJIOCKOI0 3€pKaja U JUH3BI.

[Tomydenue n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBanue TeIeCKONMUECKUX CUCTEM.

Habmonenue nudpakiuu, uHTEpPEpEeHIINU U MOJISIPU3ALIUN CBETA.

N3ydenue nonsipu3ali CBeTa, OTPaKEHHOTO OT OBEPXHOCTH JUAJIEKTPHUKA.

Wzydenue uaTepdepeHIiy Ja3epHOro U3MyUeHHUs Ha IBYX HIETAX.

Hab6nronenune nucnepcun.

Hab6mronenue u uccnenoBanue n1udpakiinOHHOTO CIEKTPA.

N3MmepeHne IMHbI CBETOBOM BOJIHBI.

[Tomydenue ciekTpa U3My4YeHHUs CBETOAMOa MPU TIOMOIIU AUPPAKIIMOHHON PEIIETKH.

Pazngen 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIHLHOCTH.

['panu1bl IPUMEHUMOCTH KJ1acCUUecKo MexaHukH. [locTynarsl cnenuanbHOM TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  WHTepBai. lIpeoOpasoBanusi Jlopenma. VYcinoBue  MPUYMHHOCTH.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTHU. 3aMeIJICHUE BPEMEHHU U COKPAILIEHUE JITTUHBL.

DHEprusi ¥ UMIYJIbC PEISITUBUCTCKONU YaCTHIBI.

CBs13b Macchl ¢ SHEPrUel U UMITYJILCOM PEISTUBUCTCKON YaCTHUIbI. DHEPTUs MTOKOSI.

TexHudeckue YCTPOMCTBA W TEXHOJOTHYECKHUE TMPOILECCH: CIYTHUKOBBIE TPUEMHUKH, YCKOPHUTEIN
3apsKEHHBIX YaCTHLL.

YyeHnueckuit IKCIEPUMEHT, JJabopaTOpHbIE pabOThI, IPAKTUKYM.

Onpenenenre UMMIyJIbCa W DHEPTUU PEIATHUBUCTCKUX 4YacTUIl (10 (oTorpadusiMm TPEKOB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM TI0JIE).



Pa3nes 7. KBantoBasi pusuka.

Tema 1. KopnycKynapnuo-601H0601 0yaiu3m.

PaBHOBEeCcHOE TeIIOBOE W3NMy4YeHHE (M3ITydeHHE aOCOIIOTHO YEPHOTro Tena). 3aKoH cMmemeHus Buna.
I'unoresa I1nanka o kBaHTax.

®DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®ortorpdexr. Ompiter A. I'. CroneroBa. 3akonsl ¢dorodddexra. YpaBHeHune IDHHIITEHHA JUIS
dotorpdekra. «KpacHas rpanuna» dpotodrddexra.

JaBnenne cBeta (B 4YaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO TNOIJIOMAIONIYI0 U  a0COJIOTHO
oTpaxatromyto nmoepxHocts). Onwitel 1. H. JIeGenena.

BonHoBbeie cBoiicTBa uwactuil. Bomabl ne bpoiinsa. nuna BomHBI 1e bpoiins u pa3Mepsl obiacTw
JOKaNM3aluy  JBMXKylleicss vactuubl. KopmyckynsipHO-BOMHOBOW Jyanu3Mm. Jludpakius 5>JIeKTpOHOB Ha
KpHUCTAJUIAX.

Crnenuduka usmepenuii B Mukpomupe. CooTHoIIeHHS HeonpeaenéHnocrel I eizendepra.

TexHHuecKue yCTPOHCTBA M TEXHOJOTMYECKHE MPOIECCHL: CIEKTPOMETp, (hoTolrnemeHT, (poTomaTyuk,
TYHHEJIbHBI MUKPOCKOII, COJTHEUHasi 6aTtapesi, CBeTOAUO/.

Hemoncmpayuu.

®doTo3(PeKT Ha YyCTAaHOBKE C ITMHKOBOM TUTACTHHOM.

Hccnenoanne 3akoHOB BHeMIHETO (hoTodddekra.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHHUS MOTYIIPOBOIHUKOB OT OCBEHUIEHHOCTH.

Cseroauos.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, nPpAKMUKyM.

Hccnenosanue poropesucropa.

W3mepenue noctosiHHoM [1manka Ha ocHOBE HccienoBaHus GoToddeKTa.

HccnepoBanue 3aBUCUMOCTU CUIIbI TOKA YEPE3 CBETOAUO OT HAIIPSIKEHUSI.

Tema 2. @uzuxa amoma.

OnBbITHI IO MCCNEAOBAaHUIO CTpOeHus aToMa. [Inanetapuas monens aroma Pesepdopaa.

[Moctynatsr bopa. U3ny4yenune u nornomeHne (GOTOHOB IPU MEPEXO0/Ie aToMa C OJJHOTO YPOBHS SHEPTUH Ha
JIPYTOM.

Bunel ciektpoB. CiekTp ypoBHEH 3HEPTUU aTOMa BOAOPO/a.

CrnoHTaHHOE U BBIHYKIEHHOE U3IyueHue cBera. Jlaszep.

TexHu4yeckue ycTpoilcTBa M TEXHOJOTMYECKHE IMPOLECChl: CHEKTPAJIbHBIM aHaIN3 (CHEKTPOCKOM), Jiasep,
KBaHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mogens onbita Pesepdopaa.

Habmoienue nuHeiuaTeiX CEKTPOB.

Y CTpoiCTBO U AeCTBHE CYETUMKA HOHU3UPYIOIIMX YaCTHULL.

Omnpenenenye JJIMHBI BOJIHBI JIA3EPHOTO U3JIy4EHUS.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, npaKMuKym.

Habnronenue nuHevyaToro crnekrpa.

HccnenoBanue cieKTpa pa3pesKeHHOT0 aTOMapHOI'0 BOJOPOa U U3MepeHHe NocTosHHoN Punbepra.

Tema 3. Qusuxka amomHo20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxnonnas monens siipa ['eiizen6epra—lBanenko. 3apsaa saapa. MaccoBoe yucio siapa. 30Tonsl.

PagnoaktBHOCTB. Anbda-pacnan. DIEeKTpOHHBIN U TO3UTPOHHBIN OeTa-pacnaa. 'amma-u3inydeHue.

3aKOH paJMOaKTUBHOIO pacnana. PaavoakTuBHblE H30TONBI B Ipupoae. CBONCTBA HMOHU3HUPYIOLLETO
u3nyyeHus. BivsHue paqnoakTUBHOCTH Ha KUBble opraHu3Mbl. EctecTBeHHbIN QoH nznyuyenus. /Josumerpusi.

OHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledexT Macchl sapa.

Snepupie peakuuu. Jlenmenue wu cuHTe3 sAnep. SaepHeie peaktopsl. [Ipobiembr  ympasisiemoro
TEPMOSIEPHOTO CUHTE3a. DKOJOTUYECKHUE aCIIEKThI Pa3BUTHS SIAEPHOIN SHEPTEeTUKU.

MeToabl perucTpaluy 1 UCCIeI0BaHUS dJIEMEHTAPHBIX YaCTHUL.

@yHIaMEHTaIbHBIE B3auUMOAEHCTBUs. bapuoHbl, Me30HBI U jenToHsl. llpencraBienne o CranmapTHON
Mozienu. KBapk-riirooHHas MOJIeNnb aJpOHOB.

®usuka 3a npenenamu CrangaprHoil mogenu. TéMHas MaTepus U TEMHAs SHEPTUSL.

EnuncTBO u3nyeckoil KapTUHBI MUPA.

TexHn4yeckue yCTpPOHCTBA M TEXHOJIOIMUECKHE IPOLECCHI: J03MMETp, Kamepa BuibcoHa, siepHbIi
peakTop, TEPMOSIZICPHBINA PeaKTop, aToMHasi 60MO0a, MAarHUTHO-PE30HAHCHAsI TOMOTpadusi.



Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, nPAKMUKYM.

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paJuoakTUBHOTO ()OHA C UCIIOIb30BAHUEM JO3UMETPA.

W3yueHne noryiomeHust 6eTa-4acTHIl ATFOMUHUEM.

Pa3znea 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPU3UKH.

Oranbel  pa3Butus acTtpoHoMmuu. IlpukiagHoe W MHpPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUM.
[TprMeHMMOCTb 3aKOHOB (PU3UKHU AJ1s1 OOBACHEHHSI TPUPOJIbl KOCMUYECKUX OOBEKTOB.

MeTtoapl acTpoHOMHUYECKUX HccienoBaHui. COBpPEMEHHbBIE ONTUYECKUE TEJIECKOMNbI, PaJAMOTENIECKOIBL,
BHeaTMoc(hepHast aCTPOHOMHUSI.

Bup 38é31H0r0 Heba. Co3Be3aus, sspKue 3BE3/1bI, IUIAHETHI, UX BUIUMOE JIBUKECHHUE.

Conneunas cucrema.

Comnnue. Conneunas akTUBHOCTh. McTounuk sneprun CoJiHIa U 3BE3I.

3BE31bI, UX OCHOBHBIE XapAKTCPUCTUKU. /[marpamMma «CIEKTpalbHBIA KJIACC — CBETHUMOCTB». 3BE3IbI
[JIaBHOM MOCJIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3]T TJIaBHOM 11OCIIEI0BATEILHOCTH.
BayTpeHHee cTpoenune 38€31. COBpeMEHHBIE NPEACTABICHUS O IPOUCXO0XKACHNUN U 3BoIouu CostHIa U 3BE3 L.
Oranel KU3HU 3BE3I.

Mnineunsiii Ilyte — nHama I'anaktuka. [lTonoxkenue m gwxkenue Connua B [anmaktuke. TuIbl TaJakTHK.
Pannoranaktuku u kBa3zapel. YEpHBIE IBIPBI B AIpax rajlakTUK.

Bcenennas. Pacipenue Beenennoil. 3akon Xa06na. Pazoeranue ranaktuk. Teopust bonbiioro B3psiBa.
PennkroBoe uznydeHue.

Macmrabnast ctpykrypa Beenennoii. MeraranakTuka.

Hepewménneie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue naonwoenus.

Habumonenus 38€31H0ro0 HebGa HEBOOPYKEHHBIM I'JIa30M C UCIIOJIb30BAHUEM KOMIBIOTEPHBIX NPUIIOKEHUN
JUI ONpeJeNieHHUs] MOJI0XKEHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
MOJIyLIapHsl U IPKUE 3BE3MBI.

Habmronenus B Teneckon JIyHsl, miaHeT, TYMAaHHOCTEH U 3BE3AHBIX CKOTUICHU.

Du3nYeCKHil NPAKTHKYM.

Crioco0bl u3MepeHus: GU3NUYECKUX BEJTMUUH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LIM(POBBIX U3MEPUTEIbHBIX
npuOOpOB U KOMIBIOTEPHBIX JATUYMKOBBIX CHCTEM. AOCOJIIOTHBIE U OTHOCHUTEJbHBIE MOTIPEIIHOCTH HW3MEpPEHUi
¢usnueckux BeauuH. OLeHKa IpaHUIl HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPEHHH, WCCIICAOBAHMHA 3aBUCHUMOCTEH (QH3MUECKUX BEJIWYHH, IMPOBEPKA
IpeJI0KEHHBIX TUITOTE3 (BBIOOP U3 padoT, OMUCAHHBIX B TEMAaTHYECKHUX pazenax «YYeHUYeCKHH IKCIIEpUMEHT,
nabopaTtopHble pabOThl, IPAKTUKYM»).

Oo6o0maronee NOBTOpPeHME.

OO6o001IeHre 1 cucTemMaTus3alusl CoAep)kKaHus pas3ienoB Kypca «Mexanukay, «MonekymnspHas ¢u3uka u
TEPMOJIMHAMUKA», «ONeKkTpoauHamuka», «Komebanus u  BoiHB», «OCHOBBI CHELUAIBHOW TEOpUHU
OTHOCHUTENLHOCTH», «KBaHTOBas (hn3nKkay, « JNEMEHTHI aCTPOHOMHH U aCTPODUZUKI).

Ponp u3uku M acTpOHOMHM B 3KOHOMHYECKOM, TEXHOJIOTMYECKOH, COLMAIBbHOW M 3THYECKOH cepax
JESITEIbHOCTH YeJIOBEKa, pOjib U MECTO (M3UKM M aCTPOHOMHHM B COBPEMEHHOW HAyyHOW KapTHHE MUpa,
3HAa4YeHHE OMNMCATENIbHOW, CUCTEeMAaTU3UpYIOIIeH, OOBICHUTEIBHOW M MPOTHOCTUYECKOM (YHKUMH (usnueckont
TEOpUH, POJb (Qu3nMdeckol Teopuu B (HOPMUPOBAHUHU MPEACTABICHUN O (PU3MUYECKOW KapTUHE MHpa, MECTO
(bu3nMUecKoil KapTUHBI MUpPA B O0ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUI O IPUPOIE.

MexnpeamMeTrHblie CBA3H.

N3yuenne kypca GU3UKH yriayOsi€HHOro ypoBHs B 11 Kitacce ocyIecTBIsieTcs ¢ y4ETOM CoepKaTeabHbIX
MEXIMPEAMETHBIX CBA3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

MesicnpeOmemmuvle noHAmMUA, CEA3AHHbLIE C U3YUEHUEM MEMOO008 HAYUHO20 NO3HAHUA: SBICHUE,
Hay4yHbIN (haKT, TUNIOTE3a, PU3nUecKas BeJIMYMHA, 3aKOH, TEOPHsl, HA0JI0/IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE,
MO/Ielb, U3MEPEHHE, MTOTPEIIHOCTH U3MEPEHUH, U3MEPHUTEIbHbIE TPUOOPHI, U(poBas 1abopaTopusl.

Mamemamuka: peuieHUE CUCTEMbl ypaBHEHMH. TpuroHomerpuyeckue GYHKIUH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECCTBO. BEKTOPHI ¥ UX NMPOECKLUU HA OCU KOOPAUHAT,
cloXeHHe BeKTOpoB. [IpousBonHble sneMeHTapHbIX GyHKuui. [Ipu3zHaku mono0usi TpPEyroibHUKOB,
oTpeJiesIeHue IIO0MIAH II0CKUX GUryp u oobéma ted.

buonozua: snextpuyeckue sBIECHUS B KUBOHM MpHUpoje, KojiebaTeabHbIe ABHKEHUS B JKUBOM IMPUPOJE,
SKOJIOTUYECKUE PHUCKH IIPU NPOU3BOJCTBE SIJIEKTPOIHEPIUHU, DIJIEKTPOMArHUTHOE 3arpsA3HEHUE OKpYyKarolen
Cpenbl, YIbTpa3ByKOBasi JMATHOCTUKA B MEIULIMHE, ONTUYECKUE SIBJICHUS B )KUBOW IIPUPOJIE.



Xumusa: CTpOEHHME AaTOMOB M MOJIEKYJ, KPHUCTAUIMYECKash CTPYKTypa TBEPABIX Tel, MEXaHU3MBI
00pa30BaHMsI KPUCTAJUINYECKOM PEIIETKH, CIIEKTPAIbHbIN aHAIN3.

T'eozpagpua: marHuTHBIC TIONIOCA 3€MJIM, 3QJIEKH MArHUTHBIX Py, (OTOChEMKA 3eMHOW MOBEPXHOCTH,
ceiicmorpad.

Texnonozusn: TPUMEHEHHE TMOCTOSHHBIX MAarHUTOB, AJIEKTPOMAarHUTOB, OAJIEKTpojBUraTelb Skolwu,
reHepaTop IMEPEMEHHOI0 TOKa, MHAYKLHOHHAs I€4b, JUHUM DJIEKTPOINEpEaay, 3JIEKTPOJABMUIraTellb, pajap,
panuonpuéMHUK, TEJNEeBU30p, aHTeHHa, TenegoH, CBU-meub, ynabTpa3BykoBas AMArHOCTHKA B TEXHHKE,
NPOCKIIMOHHBIN amnmapaTr, BOJOKOHHAs OINTHKA, COJIHEYHAas Oarapesi, CIIyTHUKOBbIE NPUEMHHKH, saepHas
SHEPreTHKa U SKOJIOTMYECKHUE aCIEKThI €€ pa3BUTHS.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBIIETI'O OBPA3OBAHMAIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATHBI
JInuHOCTHBIE pe3yJbTaThl OCBOEHHUsI ydyeOHoro npeamera «Pusnka» JOIKHBI OTpakaTb T'OTOBHOCTh U
CIIOCOOHOCTH 00YYAIOIMXCSl PYKOBOJICTBOBATHCS CHOPMUPOBAHHOM BHYTPEHHEH MO3HUIIMEH THYHOCTH, CHCTEMOMN
[EHHOCTHBIX OpPUEHTAIMii, TO3UTHUBHBIX BHYTPEHHHUX YOEKICHHH, COOTBETCTBYIOIIUX TPaTUIUOHHBIM
[IEHHOCTSM POCCHUHCKOTO OOINECTBa, PAaCIIMPEHUE >XHU3HEHHOTO OIbITa M OIbITAa JEATEIFHOCTH B TPOIECcCe
peann3anuy OCHOBHBIX HAIllPaBJICHUN BOCIIUTATENBHON AEATEIbHOCTH, B TOM YHCIIE€ B YACTH:
rPa’*KAaHCKOr0 BOCIIMTAHMS:
e c(opMHPOBAHHOCTH I'PAXKIAHCKOM MO3ULIUK 00YUYaIOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O WJIEHA
POCCHIICKOTO 00IIeCTBa;
® [IPUHATHE TPAJAULIMOHHBIX 00IEYETIOBEUECKMX TYMAHUCTUUECKUX U JIEMOKPAaTUYECKUX LIEHHOCTEH;
® TOTOBHOCTb BECTU COBMECTHYIO JI€ATEIHLHOCTh B MHTEpEcaxX IrpaJIaHCKOro o0IiecTBa, y4acTBOBAThH B
caMOyIpaBJIEHUU B 00pa30BaTeIbHON OpraHU3allNH;
® yMEHHE B3aUMOJICHCTBOBATH C COIMAIBHBIMU WHCTUTYTAMU B COOTBETCTBUU C UX (DYHKIUSAMHU H
Ha3HAYCHHEM,;
® TOTOBHOCTb K T'YMaHUTAPHOHN M BOJIOHTEPCKOM 1E€ATEIHOCTH.
NMATPUOTHYECKOr0 BOCIIUTAHUSA:
¢ c(opMHPOBAHHOCTH POCCUICKON IPaXAaHCKON UACHTUYHOCTH, TATPUOTU3MA;
® [IEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHUSIM POCCHUMCKUX YUYEHBIX B
obnacT (PU3WKYU ¥ TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHHUS, ’TUUECKOTO MIOBEICHUS;
® CIOCOOHOCTD OIIEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B J€ATEIBHOCTH YUEHOTO;
® OCO3HaHME JUYHOTO BKJIa/a B IOCTPOECHUE YCTONUNBOIO OyAyLIETO.
3CTeTHYEeCKOr0 BOCTIMTAHUS:
® SCTETHYECKOE OTHOIIECHUE K MUPY, BKJIIOYAs ICTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETO (PU3NUECKOM
HayKe.
TPYAOBOI0 BOCIIMTAHHUS:
® UHTEpeC K pa3InYHbIM chepaM NpoecCuoHaIbHOM NeATEIbHOCTH, B TOM YUCIIE CBSI3aHHBIM C (PU3UKOIL
U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiiedl mnpodeccur U pealn30BHIBATH
cOOCTBEHHBIE KU3HEHHbIE TUIaHBI,
® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHHIO B 007JaCTH (PU3UKHU HA TPOTKECHUN
BCEH KU3HMU.
IKOJIOTNYeCKOr0 BOCTIMTAHUSA:
e c(hOPMHUPOBAHHOCTh 3KOJIOTMYECKOM KyJIbTYpbl, OCO3HAaHUE IJIOOAIBHOIO XapakTepa IKOJOTHMUECKUX
mpo0em;
® IUIAHMPOBAHHWE M OCYIIECTBICHHE JEWCTBUII B OKpYy)KaloUlell Cpele Ha OCHOBE 3HaHUS Leiei
YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA;
® pacIIMpEHHE OMbITa JEATEIBHOCTH SKOJIOIMYECKON HaINpaBIIEHHOCTH Ha OCHOBE HMEIOIIMXCS 3HAHUI
no usuxe.
HeHHOCTH HAYYHOI0 NO3HAHHUS:
¢ cOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO  Pa3BUTHS
¢buznyecKoil HayKu;
® OCO3HaHHE IEHHOCTH HAay4YHOM JeATeNbHOCTH, TOTOBHOCTH B IHIpolecce H3Y4YEeHUs (UIUKU
OCYLIECTBJIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIC YHHBEpPCAJbHBIC y4eOHbIE 1eHICTBHA

Ba3zoBble Jloruyeckue aeiicTBUA:
®  CaMOCTOATENIbHO (hOPMYIUPOBATH U AKTyaJIM3UPOBATh MPOOIJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
®  ONpPEIENSTh LEIH JEATENbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUH UX JTOCTHIKEHUS;
®  BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PU3UUECKUX SBICHUSIX;



pa3pabareiBaTh IUIAaH pelIeHUs NpoOjeMbl ¢ Y4YETOM aHajgu3a HMEIOIIMXCS MaTepHabHBIX U
HEMaTepHATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIHLHOCTh, OIEHWBATh COOTBETCTBHE PE3YyJbTATOB IIEJISIM, OIEHHUBATH
pI/ICKI/I HOCJIGI[CTBHP’I ACATCIIbHOCTH,

KOOPJIMHUPOBATH U BBITIOJHATH Pa0OTY B YCIOBHUSAX PEAIbHOTO, BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO
B3aUMOICHCTBUSI;

paSBI/IBaTL eraTI/IBHOG MBIIIIJICHUC HpI/I peL[IGHI/II/I JKN3HCHHBIX Hp06JICM.

ba3oBble ucciaenoBaTeabCKue JeiicTBUS

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUSBBIMHU MOHATUSMH M METOAaMH (HH3HIECKON HAYKH;

BJIAJICTh HABBIKAMU Y4eOHO-HCCIICIOBATEILCKOM M TPOSKTHOW HEATEIBHOCTH B 00JacTH (DU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOUCKY METOJIOB PEIICHUS 33/1a4 (PH3UIECKOTO
COZICPIKaHMsI, IPUMEHEHUIO Pa3JINYHBIX METOJIOB IO3HAHHMS;

BJIAJICTh BHJAMH JICATSIBHOCTH 10 MOJTYYCHUIO HOBOI'O 3HAHHMSI, €r0 HHTEPIPETAINH, TIPeOOPa30BaHUIO
Y IPUMEHCHUIO B Pa3JINYHbIX YUeOHBIX CUTYAIMSIX, B TOM YHCIIE IPH CO3/IaHUHU Y4eOHBIX TPOCKTOB B
obmact pu3mkwy;

BBISIBIISITH [IPUYMHHO-CJICJICTBCHHBIC CBS3M M aKTyalM3HPOBAaTh 3a/ady, BBIIBUraTh TUHOTE3y €&
pELICHUs, HaXOAUTh apryMEHTBI JJIsi JIOKa3aTeJIbCTBA CBOMX YTBEP)KICHHUI, 3a/aBaTh MapamMeTpbl U
KPUTEPUH PELICHHS;

aHAJM3UPOBATh MOJYYCHHBIE B XOJE pCIICHHs 3aJaud pPe3yJbTaThl, KPUTHYECKH OICHUBATh WX
JIOCTOBEPHOCTb, IIPOrHO3MPOBATh N3MCHEHHE B HOBBIX YCIIOBUSIX;

CTaBHUTh U (POPMYIIUPOBATH COOCTBEHHBIC 3a/1a4l B 00PAa30BATEIBHON ISSITEIbHOCTH, B TOM YHCIIE IPH
U3y4YeHHU (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHTYAIMsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCHUTH 3HAHUS MO (HU3UKE B IPAKTHUYCCKYIO 00J1aCTh KU3HEACATSILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00J1aCTe;

BBIJIBUTaTh HOBBIC HJICH, NIPEUIaraTh OPUTHHAIBHBIC TIOAXObI U PEIICHHS;

CTaBHUTh MPOOJIEMBI U 33]a49H, JOMYCKAIOLINE aTbTCPHATUBHBIC PEIICHUS.

PabGora ¢ undopmaumeii:

BJIaACTb HABbIKaMU IIOJTYYCHHA I/IH(i)OpMaHI/II/I q)HSH‘-ICCKOFO COACpIKaHUA H3 HMCTOYHHUKOB Pa3HBIX
TUIIOB, CaMOCTOATCIIbHO OCYHICCTBIATL IOWUCK, aHAJIIM3, CHCTCMATHU3alUI0 W HHTCPIPETALNIO
uHGOpPMAIUU PA3TUYHBIX BUJIOB U (POPM MpeacTaBICHUS;

OIICHHUBATH JJOCTOBEPHOCTHh HH(POPMAIIHH;

HCIIOJIB30BaTh CPEACTBA HHq)OpMaHI/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTHH B pPeICHUA
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 3a7a4 C CO6J'IIOI[CHI/ICM Tpe60BaHHﬁ
OPrOHOMHUKHU, TEXHUKU OE30MaCHOCTH, THTHEHBI, PECypCOCOCPEIKEHHsI, MPABOBBIX M ITHYECKHX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30MacHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOTO COACpkKaHHMs B pA3IUYHbIX ¢opmMaTax ¢ Y4ETOM Ha3HAYCHUS
UH(POPMALIUY U [IEJICBOH ay TUTOPUH, BBIOMPAsi ONTUMAIBHYIO (OPMY MPEICTABICHHS U BU3yaTU3aIHH.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂue JeCcTBUA:

OCYIIECTBIISATH OOIIEHHE HA YpOKaX (PU3UKHU U BO BHEYPOUHOU JEATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKY KOH(PIUKTHBIX CUTYallui U CMSIT4aTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ HHAUBUAYaJIbHON pabOTHI;

BBIOMPATHh TEMATUKY W METOJbI COBMECTHBIX JIEUCTBHM ¢ YIETOM OOIIUX UHTEPECOB U BO3MOKHOCTEH
KaXK0r0 4JIeHa KOJIJICKTUBA;

NPUHUMATh L€ COBMECTHOM JESITENIbHOCTH, OPIaHU30BBIBATh M KOOPAMHUPOBATH JEHCTBUA MO €€
JOCTH>KEHHMIO: COCTAaBIISATh IUIAH JIEWCTBHM, pachpeleisiTh pojd € YYETOM MHEHUM YYacCTHUKOB,
00Cy’KJ1aTh pe3ybTaThl COBMECTHON pabOThI;

OIICHMBATh Ka4eCTBO CBOErO BKJIAJa M Ka)XJOro YYacTHHKA KOMaHAbI B OOIIMUN pe3yibTarT Io
pa3pabOoTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIC MPOEKTHI, OIEHUBATH UJIEH C TIO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKON
3HAYMMOCTHY;

OCYIIECTBIISATh TO3UTUBHOE CTPATETUYECKOE TIOBEACHHE B PA3IMYHBIX CHUTYyalUsIX, MPOSIBIATH
TBOPYECTBO U BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiICTBHA



Camoopranusanms:
® CaMOCTOATENbHO OCYILECTBJISATH MMO3HABATENIbHYIO AESITEIbHOCTh B 00JIACTH (PU3UKU M aCTPOHOMMH,
BBISIBIIATH MPOOJIEMBI, CTaBUTh M (JOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
® CaMOCTOSATEIbHO COCTABJATH IUIAH PEIICHUS PACUYETHBIX M KAUECTBEHHBIX 3a/1ay, IUIAH BBITOJTHCHHUS
MPAaKTHYECKOH paboThl € y4E€TOM MMEIOIIMXCS PECcypcoB, COOCTBEHHBIX BO3MOMKHOCTEH U
MPEANIOUYTEHUM;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuupsTh paMK{ yu4eOHOT0 peIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHIA;
JIeNIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEILICHUE;
OLICHUBATH MIPHUOOPETEHHBIN OMBIT;
CIoco0CTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHHUIO DPYIUIIUN B 00J1aCTH (DU3UKHU, TTOCTOSTHHO TTOBBIIIATH
CBOM 00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBCHbD.
CaMOKOHTPOJIb, SMOIIUOHATbHbIN HHTE/IEKT:
e J1aBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTH, OLEHUBATh COOTBETCTBUE
pe3yIbTAaTOB LEJISM;
e BIAJCTh HABbIKAMU I[I03HABATEIbHOW pe(IeKcHH Kak OCO3HaHUS COBEpIIAEMBbIX JACUCTBUH H
MBICITUTENIbHBIX IPOIECCOB, UX PE3YJITATOB U OCHOBAHUI;
®  HCIIOJIB30BATh MPUEMBI peIICKCHUU ISl OLICHKH CUTYAIllH, BEIOOpA BEPHOTO PEIICHUS;
® yMETh OLIECHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS TT0 UX CHIDKEHUIO;
® [PUHUMATHh MOTHBBI U PTYMEHTHI IPYTHX NIPH aHAIHU3E PE3YJIbTATOB JCATEIHHOCTH;
® [pPUHUMATH ce0sl, IOHUMAs CBOM HEJAOCTATKH M JIOCTOMHCTBA;
® [PUHUMATHh MOTHBBI U PTYMEHTHI IPYTHX NIPH aHAIHU3E PE3YJIbTATOB JICATEITHHOCTH;
e MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.
B mporiecce nocTrkeHust IMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS IPOrPaMMBI IO (PU3UKE IJII YPOBHS CPEAHETO
oOmrero o0pazoBaHus y OOYyYarOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIUIEKT, MPEAToararoniui
c(hOpMHUPOBAHHOCTD:
® CaMOCO3HAHHS, BKJIIOYAIOMIETO CIIOCOOHOCTh IMOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHHE, BUJETH
HATPaBIICHUS Pa3BUTHsI COOCTBEHHOI 3MOITMOHATBLHOU Cepbl, OBITh YBEPSHHBIM B ce0e;
® CaMOpEeryJupOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aaNTUPOBATHCS K SMOIMOHATIBHBIM H3MEHEHHSIM U TPOSBISATH T'MOKOCTH,
OBITH OTKPHITHIM HOBOMY;
e BHYTpPEHHEW MOTHBAllMU, BKIIOYAIONIEH CTpeMIIEHHE K JOCTHKEHHIO LIeJHM U YCIEXy, ONTUMHU3M,
WHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXOS U3 CBOUX BO3MOKHOCTEH;
® OMITIATUH, BKITFOYAOIIEH CTIOCOOHOCTh IIOHUMATh SMOIMOHAIBHOE COCTOSIHAE JJPYTHX, YYUTHIBAThH €TO
IIPH OCYIIECTBIICHUU OOIICHHUS, CIOCOOHOCTh K COYYBCTBHIO U COTICPSKHBAHHMIO;
® COIMAIBHBIX HAaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C APYTUMHU IFOJIBMH,
3a00THTHCS, TIPOSBIISATH MHTEPEC U pa3peiiaTh KOHPIUKTHI.

[MPEAMETHBIE PE3YJIbTATDBI
K xonny oOyuenuss B 10 knacce npeaMeTHble pe3yJbTaThl Ha YriayOJIEHHOM YpPOBHE JIOJDKHBI OTpPaXkaThb
c(OPMHPOBAHHOCTh Y 00yUAIOIUXCS YMEHUI:
® TIOHMMAaTh pPOJb (U3UKU B DKOHOMHUYECKOW, TEXHOJIOTMUYECKOM, HSKOJOTUYECKOW, COLUATBLHON U
ATUUYECKOH cepax IesTeIbHOCTH YeI0BEKa, POJib U MECTO (DU3UKU B COBPEMEHHON HAyYHOU KapTHHE
MUpa, 3HAYCHHUE ONUCATEIbHOMN, CUCTEMAaTH3UPYIOIEH, OOBICHUTENBHON U MPOTHOCTHUECKON (DyHKIIMN
¢bu3nyecKol TEOpUU — MEXAHUKHU, MOJIEKYJSIPHONM (PHU3UKU M TEPMOJUHAMHKH, POJb (PU3UUECKON
TEOpHH B (POPMHUPOBAHUY MPEICTABICHUHN 0 (PU3NMUECKON KapTUHE MUPA;
® pasnuyaTh yCIOBHS MPUMEHUMOCTH MoJiesiel (PU3HUeCKUX TeJl U MPOLECCOB (SIBJICHUHN): MHEpIMAIbHAS
cucreMa OTcy€ra, aOCONIOTHO TBEPJOE TENO, MaTepHalbHas TOYKA, PABHOYCKOPEHHOE IBH)KEHUE,
cBOOOIHOE MaJieHHne, a0COIIOTHO yIpyras AedopMarliusi, abCOIIOTHO YIIPyroe U abCOIIOTHO HEYIIPyToe
CTOJIKHOBEHHS, MOJENU Ta3a, XKUAKOCTU U TBEPAOro (KPUCTAIUIMUECKOIO) Teja, WUICaNbHbIN ras,
TOYEUYHBIHN 3apsf], OJHOPOAHOE MIEKTPUIECKOE I10JIE;
® pasnuyarh YCJIOBHs (IpaHUIlbl, 001aCTH) MPUMEHUMOCTU (GU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA
XapakTep pyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTb HUCI0JIb30BaHUS YACTHBIX 3aKOHOB;
® AHAJIM3UPOBATH U OOBSICHATH MEXaHUYECKHE MPOLIECCHI U SIBICHUS, UCIOIb3Ys OCHOBHBIE MOJIOKEHUS U
3aKOHbl MEXaHUKH (OTHOCHUTENBHOCTh MEXAaHHMUYECKOTO JBW)KEHHUS, (QOpPMYJIbI KUHEMAaTHKH



PaBHOYCKOPEHHOTO JBMXKCHHsI, TpeoOpazoBaHusi [amuies s CKOPOCTH M TEPEMEIICHHsI, 3aKOHBI
HproTOHA, NpPUHIMI OTHOCUTENBHOCTH [ 'anmuies, 3aKOH BCEMHPHOTO TIATOTEHUS, 3aKOHBI COXPAHEHMS
UMIYJIbCA U MEXaHWYECKOW DHEPTHH, CBS3b PAbOTHI CHIIBI C M3MEHCHHEM MEXaHUYECKOW SHEpPIrHH,
YCIIOBUSI paBHOBECHS TBEPIOTO TeJa), IPU TOM UCIOJIB30BaTh MaTEMAaTUYECKOE BHIPAKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBUS TMPUMEHUMOCTH (DM3MUYECKUX 3aKOHOB: MpeobOpasoBaHuii ['amuies, BTOporo u
TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUs HMITyJIbCA U MEXAaHUYECKON SHEpPruu, 3aKOHa
BCEMHUPHOTO TSATOTEHUS,

AHAIM3UPOBATh U OOBSACHATH TEIIOBBIE MIPOLIECCHI U SIBICHUS, UCTIOIB3YsI OCHOBHBIE ToJokeHuss MKT

U 3aKOHBl MOJIEKYJISIpHOW (U3MKM UM TEPMOJUWHAMHUKHU (CBSI3b NaBJICHHUS WICAIBHOTO raza co CpeaHeil
KHMHETHYECKOM SHEpPruei TEeIIOBOrO JBWKEHUS U KOHLEHTpAaIMed ero MOJIEKYJ, CBS3b TeMIlepaTyphl
BEILECTBA CO CPEAHEN KWHETUYECKON 3HEpPrueil TEIUIOBOTO JBW)KEHHUS €r0 YacTHULl, CBSA3b JIaBJICHUS
MJCaTbHOr0 ra3a ¢ KOHLEHTPALMEN MOJIEKYJ W €ro TEeMIIepaTypoil, ypaBHEHHE MeHeneeBa—
Knaneiipona, nmepBblii 3aKOH TEPMOIMHAMHKH, 3aKOH COXPAaHEHHUS SHEPTUU B TEIJIOBBIX Ipolleccax),
Py 3TOM HCIOJB30BaTh MAaTEMAaTHUYE€CKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—Kianeitpona;

AHATM3UPOBATh U OOBSCHITH IJIEKTPUUYCCKUE SIBIICHUS, WCIIOJIb3YsT OCHOBHBIC TOJIOKEHUS M 3aKOHBI
AIIEKTPOJIMHAMUKU (3aKOH COXpaHEHMs AJIEKTPUYECKOro 3apsaa, 3akoH KynoHa, MOTEHIMalbHOCTD
ANEKTPOCTATUYECKOTO TOJISI, MPUHIUI CYNEPHNO3ULIUUA AJIEKTPUUECKUX IOJICH, MPU 3TOM YKa3bIBas
YCJIOBHS MPUMEHUMOCTHU 3aKoHa KyJloHa, a Takke NpakTUYeCKU BayKHbIE COOTHOILIEHHUS: 3aKOHbI OMa
JUTSL y9acTKa e U JUTsl 3aMKHYTOH 3JIeKTprUeckol nenu, 3akoH Jxoymns—JIenma, npasuna Kupxroda,
3axoHbl Dapanes Ui ANEKTPoIIN3a);

OMKCHIBATh (DU3MUECKHUE TMPOLECChl W SBJICHUS, HWCIONB3YysS BEIUYMHBI: MEpPEeMEIeHHE, CKOPOCTb,
YCKOpPEHHUE, UMITYJIbC TeJa U CUCTEMBI TEJI, CUJIa, MOMEHT CUJIBI, TaBJIEHUE, TTOTCHIIMAJIbHAS SHEPTHS,
KUHETHUYecKasl SHEprusi, MexaHuueckas »Heprusi, padoTa CHIIbI, HEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
cuja TSDKECTHU, CWJIa YIPYTOCTH, CHja TPEHHUs, MOIIHOCTh, DHEPTUsl B3aUMOJICUCTBUS Tena ¢ 3eMiei
BOMM3M €€ TOBEPXHOCTH, OHEpPrus ympyrod gegopmainuu MPYXKHUHBI, KOJIUYECTBO TEIUIOTHI,
abcoJItoTHasi TeMIeparypa Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI SHEPIHsl HJI€aJIbHOTO
OJIHOATOMHOTO ra3a, paboTa UaeaIbHOro ra3a, OTHOCUTENbHAs BIaXHOCTh Bo3ayxa, KIIJ] uaeansHoro
TEIIJIOBOTO JIBUTATEJIS; SJICKTPUIECKOE MOJIe, HAMPSHXKEHHOCTD JIEKTPUUECKOTO MOJIs, HAMPSKEHHOCTD
MoJIsI TOYEYHOI'O 3apsja WIM 3apshKeHHOIO IIapa B BaKyyMe€ M B JAMDJIEKTPUKE, IMOTEHLUA
AJIEKTPOCTAaTUYECKOTO IOJI, PA3HOCTb MOTEHLMAJIOB, JJEKTPOJABMXKYIIAs CUjla, CHJIAa TOKa,
HaIpsKEHUE, MOIIHOCTh TOKA, JJIEKTpUUecKass EMKOCTh IUIOCKOIO KOHJEHCATOpa, CONMPOTUBIICHUE
y4acTKa I[EMH C TIOCJIENOBAaTEIbHBIM W TapajuICIbHBIM COCIWHEHHWEM PE3UCTOPOB, DSHEPIHs
AIEKTPUYECKOTr0 MOJsl KOHIAEHCATOpa;

OOBSCHATH OCOOCHHOCTH TPOTCKAHUS (PU3UUCCKUX SBICHHUA: MEXaHHYECKOE BIKECHHUE, TEIUIOBOEC
JIBIDKEHUE YaCTHI] BEIIECTBA, TETUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEHUE, TUDy3Hsl, UCTIapeHue,
KUIIEHUE M KOHJIEHCAlUs, IUIaBJICHUE M KPUCTAJUIM3allMs, HAIMPaBICHHOCTh TEIUIONEepeIayH,
ANEKTPHU3ALUSA TEJ, SKBUIIOTECHIIMATBLHOCTh IIOBEPXHOCTH 3apsKEHHOTO MPOBOIHUKA;

MIPOBOUTH UCCIIEOBAHKIE 3aBUCUMOCTH OHON (PM3UYECKON BETUYMHBI OT APYTOH ¢ UCTIOTB30BAHUEM
OPSIMBIX M3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh Pe3yNbTaThl MOTYyYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUAC TpaduKOB ¢ YYIETOM aOCONIOTHBIX MOTPEITHOCTEH
M3MEPEHUM, IeNaTh BBIBOJIbI 10 PE3YJIHTATAM HCCIIECOBAHUS;

MPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (DU3NYECKUX BEJIMYUH, TIPU STOM BBIOMPATh ONTUMAJIBHBIA METO]
W3MEpPEHUsI, OLICHUBATh AaOCOJIOTHBIE W OTHOCUTEIBHBIC TOTPEIIHOCTH TPSIMBIX U KOCBEHHBIX
U3MEPEHUH;

MIPOBOJIUTH OTBITHI MO TPOBEPKE MPEIJIOKEHHOW THUMOTE3bl: IUIAHUPOBATH DKCIEPUMEHT, COOMPATH
AKCIIEPUMEHTAIILHYIO YCTAaHOBKY, AaHAJIM3UPOBATH MOTYYEHHBIC PE3YIbTAThI U JIEIaTh BBIBOJI O CTATyCe
MPEJI0KEHHON THIIOTE3bI;

coOnroAarh mpaBwia O€30MacHOrO TpyJda MPU IMPOBEAECHUU HCCIEAOBAHUNA B paMKax ydeOHOro
OKCIIEPUMEHTA, TMPAKTUKyMa © Yy4eOHO-UCCIEOBATEIIbCKOM W TPOEKTHOM JIEATEITbHOCTH C
MCIIOJIb30BAaHUEM H3MEPUTEIHHBIX YCTPOICTB U 1a00OPaTOPHOTO 000PYIOBAHMUS;

pemaTh pacuéTHBIC 3a7]a4H C SBHO 33IaHHOW 1 HESBHO 3aIaHHON (DU3UYECKOM MOJIETIBIO: HA OCHOBAaHUH
aHajM3a ycCIIOBHS OOOCHOBBIBATH BHIOOP (PU3MUECKOW MOJENH, OTBEUANOIIEH TPeOOBAHHAM 3aadH,
OPUMEHATh (OpPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl (PU3UYECKHX TEOpHid TpHU
WCIIOJIb30BAHUM MAaTEMaTHYECKUX METOJOB PEIICHHS 3a7ad, MPOBOAWTH pPacy€Thl Ha OCHOBAHHUH



UMEIOIMXCSl JTaHHBIX, AHAIM3MPOBATH PE3yJIbTaThl U KOPPEKTHPOBATH METOJbl PELICHUS C YYETOM
MOJTyYEHHBIX Pe3yIbTaTOB;

e pemarh Ka4YeCTBEHHBIE 3a/1a4M, TPEOYIOIINEe MPUMEHEHUS 3HAHUN U3 pa3HBIX pa3eioB Kypca (QU3UKH,

a TaKXKe MHTErpalyy 3HAaHWHA M3 JPYTruX HPeAMETOB €CTECTBEHHO-HAYyYHOIO IIMKJIA: BBICTPAUBATh
JIOTHYECKYIO LIETIOYKY PacCy>KJIE€HUI ¢ OMOPON Ha U3yUeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (hr3HUYECKUe
SIBJICHUS;

® CIOJIb30BAaTh TEOPETHYECKHE 3HaHUSA N1 OOBSICHEHHS OCHOBHBIX MPHUHIMUIOB  pabOTHI
U3MEPUTENIBHBIX TPHOOPOB, TEXHUUECKUX YCTPONCTB U TEXHOJIOTHUYECKHUX IPOLIECCOB;

® [PUBOJAUTH MPUMEPHl BKJIAJa POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAyKH, B
00BsICHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

e AHAJIM3UPOBATh U OIICHHWBAThH IMOCIEICTBUS OBITOBOM M IMPOM3BOACTBEHHOH NESITEIHHOCTH YEIOBEKa,
CBSI3aHHOU C (PU3MYECKHUMHU TPOIIECCAMH, C TIO3UIHH HKOJIOTHUECKOM Oe30MaCHOCTH, PEACTaBICHUH O
paloHaIbHOM MPUPOJONOIB30BAHUN, 4 TAKXKE Pa3yMHOM HCHOJIb30BAaHUM JOCTHKEHHM HAyKU U
TEXHOJIOTUH ISl JAalNbHENUIIETO pa3BUTHSI YEIOBEUECKOTO OOIIECTBA;

® TPUMEHATh pas3WyHbie CHOCOOB paboThl ¢ wuHpoOpManuend (U3HYECKOTO COACpPKAHUSA C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHI, TMpPH HTOM HCIHOJIB30BaTh
COBpPEMEHHBIE HHPOPMALIMOHHBIE TEXHOJIOTHHU JJIS TIOMCKA, IEPEepadOTKU U MPEIbSIBICHUS YIeOHOH 1
HAYYHO-TIOMYJISIPHOIN HH(pOpMAIMU, CTPYKTYPUPOBAHUS U MHTEPIPETAUU HHPOPMAIIIH, TOTy4YEHHOM
U3 Pa3MYHBIX HCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATh MOTy4aeMyro HH()OpMAIHIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAaHWW, TaKk W Ha OCHOBE AaHalIM3a HCTOYHUKA
UHpOpMaLINY;

® TMPOSIBJIATH OPraHU3AIMOHHBIE W TO3HABATEIbHBIE YMEHHUS CaMOCTOSATEIBHOIO MPUOOPETEHHS HOBBIX
3HaHUU B TPOIIECCE BHITIOTHEHHS MPOSKTHBIX U yUeOHO-UCCIIEI0BATEILCKUX PaboT;

e paboTaTh B TPyNIE C WCHOJHEHHWEM DPA3JIMYHBIX COIMAIBHBIX POJIEH, IIAHHUPOBATH PabOTy TPYIIIHI,
palMoOHAIBHO PACIPEACIATh NeSTEILHOCTh B HECTAHAAPTHBIX CUTYAlHsAX, aICKBATHO OIICHUBAThH BKJIA]]
Ka)KIO0T0 U3 YYaCTHUKOB TPYIIIHI B PEIICHUE pacCMaTpUBaeMON IPOOIEMBI;

® MPOSBIATH MOTHBAIMIO K Oynymedl mpodeccHOoHaIbHON IESTEeNbHOCTH IO CHEIHATbHOCTIM (U3UKO-
TEXHHYECKOTO TPOPIIIS.

K xonmy oOyuenust B 11 knacce mpenMeTHbIE pe3yibTaThl Ha YIIyOJIEHHOM YPOBHE TOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD Y 00yUarOIUXCS YMEHUI:

® [IOHUMAaTh POJb (PU3UKK B SKOHOMHUYECKOH, TEXHOJIOIMUECKOH, COLMAJIbHOW U 3THYECKOW cdepax
NeSITEIbHOCTH 4YeJIOBEKa, POJb W MECTO (PM3MKHM B COBPEMEHHOW HAYYHOW KapTWHE MHpa, pPOJIb
ACTPOHOMHUH B IIPAKTUUYECKOH EATEIBHOCTH YEJI0BEKA U JAJIbHENIIEM HayYHO-TEXHUUYECKOM Pa3BUTHH,
3HAUEHUE OIUCATENbHOM, CUCTEMATU3UPYIOIIEeH, OOBSCHUTENbHOM M MPOTHOCTHYECKON (YHKIIHMA
bu3nuecKkoil TEOpuum — SIIEKTPOAMHAMHUKH, CIIEHUAIBHOW TEOPHUM OTHOCHTEIBHOCTH, KBAHTOBOM
¢busuku, ponb (uU3MuecKoll Teopuu B (OPMHUPOBAHUM IPEICTaBICHUM O (PU3MUECKON KapTUHE MHUpa,
MecTO (U3MYECKOM KapTHMHbI MHpa B OOIIEM pAIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTABICHUI O MPHUPOJE;

® pa3IuyaTh YCIOBHS HNPUMEHHUMOCTH MoeNel (U3NYeCKUX Tesl M MPOLECcCOB (SBIEHUI): OJHOPOAHOE
AIIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IO, TapMOHUYECKHE KoyieOaHMs, MaTeMaTHYeCKUi
MasiTHUK, WJI€AIbHbIN NPYKUHHBIA MasTHUK, FApMOHUYECKHE BOJIHBI, UACAJIBHBIA KOJIeOATEeNbHBIN
KOHTYp, TOHKas JIMH3a, MOJIEJIE aToMa, aTOMHOTI'O S7Jpa ¥ KBAaHTOBOW MOJIEJIH CBETA;

® pasnuyath YCJIOBHS (TpaHUIIbI, 00IaCTH) MPUMEHUMOCTH GU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA
XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB ¥ OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHANM3UPOBaTb M OOBACHATH HIEKTPOMATHUTHBIE IPOLECCHl M SIBIEHUS, HCHOJIb3ysd OCHOBHBIC
MIOJIOKEHUSI W 3aKOHBl DJIEKTPOJUHAMMKM M CIELUAIbHOM TEOPHUM OTHOCUTEIBHOCTH (3aKOH
COXpAaHEHUs JJIEKTPUUYECKOro 3apsaa, cwia Ammnepa, cuwia JlopeHma, 3aKOH 3JIEKTPOMArHUTHOM
uHAyKuuy, npasuno Jlenma, cBsa3p OJIC caMOMHAYKIMM B DJIEMEHTE 3JIEKTPUYECKOM LENu Co
CKOPOCTBIO U3MEHEHUS CUJIbI TOKA, MOCTYJIAThl CIIEIHMATbHON TEOPUU OTHOCUTEILHOCTH DUHIITEHHA);

® AHAIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLIECCHl M SIBICHUS, UCIOJIb3Ys IOJIOKEHUS KBAHTOBOM
¢usuku (ypaBHeHue OiHmTelHa Ui QoTodd¢exra, mepBblii U BTOpOW mocTynatsl bopa, mpuHImm
COOTHOILIEHUS HeonpeaenéHuoctei [ eiiseHOepra, 3akoHbl COXpaHEHUS 3apsAJ0BOI0 U MacCOBOTO UHCEN
Y DHEPTUHU B SEPHBIX PEAKIMX, 3aKOH PaJUOaKTUBHOIO paclaja);



OMHCHIBATh  (PU3MYECKUE TMPOLECCHl W  SBICHHUS, UCHONB3yS BEIWYHHBI:  HANPsSHKEHHOCTH
ANEKTPUYECKOr0  MOJs, MNOTEHIHMAI  AJIEKTPOCTaTUYECKOrOo  IMOJIs,, Pa3HOCTh  INOTEHIMAJIOB,
ANEKTPOJABIKYINASL CHWJIA, HWHAYKIUS MarHUTHOTO TMOJsA, MarHuTHBIA MOTOK, cwia Amrepa,
WHJYKTUBHOCTD, SJIEKTPOABMXKYIAs CUJIa CAMOWHIYKUWH, SHEPrusi MAarHUTHOTO IOJISI MPOBOJHMKA C
TOKOM, PENIITUBUCTCKUN UMITYJIbC, ITOJIHAs SHEPTHs, SHEPTUsl OKOS CBOOOIHON YaCTUIIbL, SHEPTHS U
UMIYIBC (OTOHA, MACCOBOE YHCIIO U 3apsif SIpa, YHEPTHS CBSI3U SAPa;

OOBSCHATHL OCOOEGHHOCTH TPOTEKaHHs (PU3MUECKUX SIBICHUN: DIEKTPOMArHUTHas WHAYKIHUSA,
CAMOMHIYKIUS, PE30HAHC, HWHTEePPEpeHIUs BONH, MUGPAKIUSA, AWCIECPCHs, IOJTHOE BHYTPEHHEE
otpaxkenue, Qoroanekrpuueckuii dpdexr (pororddexr), anpbha- m Oera-pacmanbl AACp, raMma-
U3Iy4YeHUe siyiep, pu3ndeckune MPUHIIMIEI CTIEKTPATBHOTO aHAIM3a U PaOOTEHI Jiazepa;

ONpEeNENATh HallpaBI€HUE UHAYKIIMM MAarHUTHOTO MOJISI IPOBOJAHUKA C TOKOM, CHJIbI AMIIEpa U CUJIBI
Jlopenna;

CTPOUTHb H300pakK€HUE, CO37aBaeMO€ IUIOCKUM 3€pKaJioM, TOHKOW JIMH30M, M PACCUUTHIBATH €0
XapaKTEPUCTHUKU;

MIPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE MOHATHS, TEOPHUM W 3aKOHbI JUIsl aHauu3a |
O0BsiICHEHUST (PU3NYECKUX MPOLECCOB, MNPOUCXOASAIIMX B 3BE3/aX, B 3BE3AHBIX CHUCTEMax, B
MEKTaTaKTHIEeCKON Cpe/ie; NBIKEHUST HEOSCHBIX Tell, IBOJIOIUY 3BE3] U BCeneHHoi;

MPOBOAUTH HCCJIENOBAHUE 3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH C HCIOJB30BAHUEM MPSMBIX
U3MEpPEHHI, TpU 3TOM KOHCTPYHMPOBAaTh YCTAHOBKY, (UKCHPOBATH pE3YyJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (DU3MUYECKUX BEIMYUH B BHIE TpPahUKOB C YYETOM aOCONIOTHBIX IOTPEIIHOCTEH
M3MEPEHUM, IeNaTh BBIBOJIbI 10 PE3YJIHTATAM HCCIIECOBAHUS;

MIPOBOJINTH KOCBEHHBIC M3MEPECHHS (U3MUYSCKUX BEIUYHH, IPU 3TOM BBIOMPATh ONTHUMAIIBHBI METO.
W3MEpPEHUsI, OLICHUBATh AaOCOJIOTHBIE W OTHOCUTEIBHBIC TOTPEIIHOCTH TPSIMBIX U KOCBEHHBIX
W3MEPEHUI;

MIPOBOJIUTH OMBITHI TIO TPOBEPKE IMPEITIOKEHHOW THITOTE3bl: TUIAHUPOBATH JKCIIEPHMEHT, COOMpATh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, AHAJIM3UPOBATH IMOJTYUYEHHBIE pE3YyJIbTaThl U JIeJaTh BBIBOJ O CTaTyce
MPEJI0KEHHOM THIIOTE3bI;

OMHCHIBATh METO/IbI MOJYUYEHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

coOnrofaTh MpaBwia OE30MacCHOTO TpyJda MPU MPOBEACHUU HCCIEJOBAHUNA B paMKax yueOHOro
DKCIIEPUMEHTa, TPAKTUKyMa M Y4eOHO-MCCIEOBAaTENbCKOW U MPOEKTHOM JEATENBHOCTH C
MCII0JIb30BAHUEM M3MEPUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO 000PYI0BAHNS;

peliath pacy€THbIE 3a7a4UH C SIBHO 33JJaHHON U HESIBHO 3a/laHHOM (pU3MUecKoit MOJENbI0: Ha OCHOBAaHUU
aHaJM3a yCIOBUS BBHIOMpATh (U3MYECKHUE MOJENH, OTBEdarollue TpeOOBaHUSAM 3a7adud, MPUMEHSThH
(bOopMyJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIaThl (U3UYECKUX TEOPUH TIPH MCIOJIb30BaHUHU
MaTeMaTUYECKUX METO/I0B PEIICHUs 3a]a4, IPOBOJAUTH PACUETHl HA OCHOBAaHUHU UMEIOLUXCS JTAHHbIX,
aHAJIM3UPOBATH PE3YJILTATH M KOPPEKTUPOBATH METO/IbI PEIICHUS C YIETOM MOTYUEHHBIX PE3YJIHTATOB;
peliaTh Ka4eCTBEHHbIE 33/1a4H, TPEOYyIOle MPUMEHEHHsI 3HAHUI U3 Pa3HBIX pa3/ieloB Kypca (pU3uKw,
a TaKXe MHTErpaluy 3HAHUW U3 JPYruX MPEAMETOB €CTECTBEHHO-HAy4YHOI'O LHMKJIA: BBICTPauBaTh
JIOTUYECKYIO LETIOYKY PACCYKACHUI C OMOPON HAa N3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHMUS;

WCIIOJIb30BaTh  TEOPETUUECKHE 3HAHUA 71 OOBSCHEHHS] OCHOBHBIX TPUHIIMIIOB  pabOTHI
W3MEPUTETEHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKHUX MPOIIECCOB;

MPUBOJUTH MPHUMEPHI BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYIKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,

aHAJIM3UPOBATh M OIEHWBATH IOCJICACTBHUS OBITOBOM W TPOW3BOJCTBEHHOM IEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOU C (PH3UYECKUMH MIPOLIECCAMU, C TTO3UINI IKOJIOTHUECKON 0€30MacHOCTH, MPECTaBICHUN O
palMoOHATBFHOM MPHUPOOTIONB30BAaHIH, a TAaK)KE Pa3yMHOM HCIIOIB30BAHUM JOCTIKCHUM HAyKd W
TEXHOJIOTHH [Tl TATbHEHUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

MPUMEHATh  pPa3IMYHbIE  CIMOCOOBI paboThl ¢ wWHpopMamuen (U3HIECKOTO COACpP)KAaHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHH, TMpPH HATOM HCIHOJIB30BaTh
COBpeMEeHHBIC HH(OPMALIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA, IEpepaboTKU U MPEAbIBICHUS YUeOHON 1
HAyYHO-TIOMYJISIPHOM HH(POPMALIUU, CTPYKTYPHUPOBAHUS U HHTEPIIPETAIN HH(DOPMAIUH, TIOTyIeHHON
U3 Pa3IMYHBIX HICTOYHUKOB, KpUTHUECKH aHATM3UPOBATH MOTy4aeMyto HH()OPMAIIHIO U OLICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HWMECIONIMXCS 3HAaHWH, TaK M Ha OCHOBE aHajin3a HWCTOYHHKA
UH(pOpMaLINY;



MPOSIBIISITh OPraHU3ALMOHHBIE M TO3HABATENbHBIE YMEHHS CaMOCTOSTEIILHOTO MPHUOOPETEHUsT HOBBIX
3HAHWI B TIPOIIECCE BBHITIOTHEHUS TIPOCKTHBIX M yUeOHO-UCCIIEOBATEILCKUX PadoT;

paboTaTh B TPYIIE C HUCIOJHCHHUEM DPAa3JIMYHBIX COIHMAJIbHBIX POJICH, TUIAHHUPOBATh PabOTy TPYIIIIHI,
paIMOHATBHO PACIIPEACIATh IeATEIHHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aJ€KBATHO OIICHUBATH BKJIA
Ka)XJIOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMaTpUBaeMON TPOOIIeMBI,

MPOSIBIISITh MOTUBAIUIO K Oyaymiei mpodecCUOHaTbHONW JEATEeIBbHOCTH IO CIEeNUATBHOCTAM (PU3UKO-
TEXHHYECKOTO MPOUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoauvecTBo yacoB
Ne HaunmenoBanue pa3ieioB U TeM
Konrpoabnsie IIpakTHuec
n/n NMPOrpaMMbl Bcero
padoThI padoThI
Pa3znen 1. HAYUHBIM METO/] TIO3HAHUS ITPUPO/IbBI
1.1 Hayunblii MeTOJT TO3HAHUS IPUPOIBI 6
Hroro no paszneny 6
Pa3nen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXPAHEHMS B MEXAHUKE 10 1
Uroro no pazaery 35
Paznea 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYISIPHOKMHETUYECKON TEOPUU 15 1
3.2 Tepmoaunamuka. TemtoBbie MalvHbI 20 1
3.3 ArperaTHble cOCTOsIHUA BenlecTBa. Da3oBbie 14 1




MepEXO0abl

Utoro no pazaeny 49
Paznea 4. JIEKTPOJJUHAMUKA
4.1 DIEKTPUUYECKOE T10JIE 24
4.2 [ToCTOSIHHBIN IEKTPUIECKUN TOK 24
43 Toku B pa3IuyHBIX cpeslax 6
Hroro no pazneny 54
Pazgen 5. ®U3NUECKHUI TPAKTUKYM
5.1 Pu3nYecKuil NPaKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KITIACC

KosmuecTBo yacos
HaumeHnoBaHue pa3iesioB 4 TeM
Ne n/m Konrpoabubie IIpakruu
NMPOrpaMMsbI Bcero
padoTsbI padoThI
Pazpen 1. JIEKTPOANHAMUKA
1.1 MaruurtHoe mnoJjie 14
1.2 DJNIeKTpOMarHuTHasi MHAYKIUS 13 1
Hroro no pazngeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHnndeckue KoneOaHus 10
2.2 OneKTpOMarHUTHbIE KOJeOaHus 15
)3 MexaHudecKkue 1 3JIeKTPOMarHUTHBIE 10 1
BOJTHBI
2.4 Onrtuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEITUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

5

1

Hroro no pasneny




Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyasipHO-BOIHOBOM Ayann3m 15
4.2 ®usuka aToma 5
43 ®u3nKa aTOMHOTO S1pa U 3JIEMEHTAPHBIX 5
' YaCTHIL
Utoro no pazaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UNKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3UKH 12
Utoro no pazaeny 12
Pazzea 6. PU3HUYECKHAN MPAKTUKYM
6.1 Pu3NYECKU IPAKTUKYM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIAIOIIEE IOBTOPEHHUE
Cucrematu3auus 1 0000IIEHIE
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeSITeIbHOCTH, TPUOOPETEHHOTO MTPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 16




INPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBHOH IMMPOI'PAMMBI10 KJIACC

Kon
NPoBEPsIeMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble MpeAMeTHbIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

JIeMOHCTpHPOBATh Ha MpHUMEpax poib U MeCTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4yHOM KAPTUHBI MHUPA, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJOTHH, B
[IPAKTUYECKOMN JACATENBHOCTH JII0AEH

VY4auThIBaTh TPAaHUIBl NPUMEHEHHUS HW3yYEHHBIX (U3NYECKUX MOJENeH: MaTepuanbHas
TOUYKa, MHepLUalbHas cHcTeMa oOTcuéra, aOCOJMIOTHO TBEPAOE TENO, WIACaJIbHBIN ras;
MOZICJIM CTPOCHHUsI Ta30B, KUAKOCTEM M TBEPABIX TEJ, TOYCUHBIA JJIEKTPUUECKUM 3apsn —
IIPU pelIeHnd PU3NUECKuX 3ajau

10.3

PacrioznaBath (Qu3uueckue siBIeHUS (IIPOLECChl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U AIEKTPOAUHAMUKH:
pPaBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJUHEIHOE IBH)KEHUE, CBOOOIHOE MaJeHUE Tel,
IBWOKCHHE TI0 OKPY)KHOCTH, HWHEPIUs, B3auMmojehcTBue Ten; auddysus, OpoOyHOBCKOE
JBUKEHHE, CTPOCHHE KUAKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMA Tel pU HarpeBaHUU
(oxJlaXx/1eHun), TEIUIOBOE  pPABHOBECUE, HUCHApEHHE, KOHJEHcalMs, IUIaBJICHHE,
KPUCTAJUIM3ALMsl, KUIEHUE, BJIAXHOCTb BO3/yXa, IOBBIIICHUE IABJICHHMS Tra3a IPU €ro
HAarpeBaHUM B 3aKPBITOM COCYZI€, CBS3b MEXKJy MapamMeTpaMyd COCTOSIHMA rasza B
M30Mpolieccax; AEKTpU3anus Tell, B3aUMOJICUCTBUE 3apsi0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JABUIKCHUEC, HCIIOJIb3Ys (I)I/ISI/I‘ICCKI/IG BCIIMYHHBI: KOOPpAWHATA,
nyTh, IMNICPEMCUHICHUC, CKOPOCThb, YCKOpPCHHE, Macca TCjia, CHJIa, HUMIYJbLC TCIaA,
KHMHCTUYCCKAas SHEPIuA, IMOTCHUHUAJIbHAA SHCPIUdg, MCXAaHUYCCKasA pa60Ta, MCXaHHUYICCKasd
MOIITHOCTb, ITPHU OIIMCAHWH IIPABUJIIBHO TPAKTOBATH (1)H3Hq€CKHﬁ CMBICJI HUCIIOJIB3YCMBbIX
BCINYHNH, HX 0003HaYeHHUs M CAUHUIIBI, HaXOJUTb (l)OpMy.]'IBI, CBA3BIBAOIINUEC JTAdHHYIO
(bI/ISI/I‘ICCKYIO BCJIMYMHY C APYTUMHU BCINYNHAMU

OnucelBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHHUS, HCIIONb3Ys
¢u3nyeckue BEIMYMHBI: JIaBJI€HUE ra3a, TeMIIEpaTypa, CpeAHssl KMHETUYeCKas SHEprus
Xa0TUYECKOTr0 JBMKCHHSI MOJIEKYJI, CPEIHEKBAIpAaTUUHAsL CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS DJHeprus, padora Tasza, KOAPQPHUIMEHT IMOJE3HOTO JCHCTBHS
TEIJIOBOTO JIBUTATENsl; IMPH OMNMCAHUM MPAaBUIBHO TPAKTOBAaTh (DU3NYECKUN CMBICI
HCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIbI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIINE
JAHHYI0 (PU3HUYECKYIO BEIMYUHY C JPYTUMH BEITMUYHMHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DJIEKTPUYECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE SIBICHMS
(mporiecchbl), UCONB3Ys (PU3HMUECKUE BEIMYMHBL AJIEKTPUUYECKUM 3apsj, AJIEKTPUYECKOE
1ojie, HaNpsHKEHHOCTh TMOJIA, IOTEHLHMAN, pa3HOCTh IOTEHIHUANOB; MpPHU ONUCAHUU
MPaBWJIBHO TPAaKTOBAaTh (PU3MUYECKUN CMBICI HCHOJIb3YEMBIX BEJIUYMH, MX OOO3HAUEHUS ¥
€IMHUIIBI; YKa3blBaThb (OPMYJIbl, CBA3BIBAIOIIME JAAHHYIO (U3WYECKYIO0 BEIMYHMHY C
JIPYTUMHU BEJIMUYUHAMU

aHATM3UPOBATh (PU3MUECKHE TMPOIECChI W SIBICHUS, UCIOJB3Ys (PU3WYECKHe 3aKOHBI U
MPUHLIUIBL: 3aKOH BceMUpHOTo Tsarotenus, I, II u 111 3axkonsr HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM DSHEPruH, 3aKOH COXPAHECHHUS HWMITYJIbCA, MPUHIUIT CYNEPIO3UIUNA CHII,
MPUHLUI PAaBHONPABUS HHEPLUHUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETUUYECKYIO
TEOPUIO CTPOCHMS BEIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEAHEH KHHETUYECKOW SHEpPruu
TEIJIOBOTO  JIBWKEHHS MOJIEKYJ C a0CONIOTHOM TeMmIepaTypoil, MepBblii 3aKoH
TEPMOJIMHAMUKH; 3aKOH COXPAHECHUS JJIEKTPUUYECKOro 3apsana, 3akoH KysioHa; mpu sTom
pasiauyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE U
yCI0BHS (TPaHUIlBI, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIEC IPUHIIMIIBI IEUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3nuyaTh ycaoBUs MX 0€30MaCHOTO MCIOIb30BAHUS B MOBCEIHEBHON KU3HU

10.9

BBIOMHATE AKCMEPUMEHTHI 1O HUCCIEIOBAaHHIO (U3MYECKUX SBICHHUHA U MPOLIECCOB C
WCIIOJIh30BAHUEM TMPSIMBIX U KOCBEHHBIX U3MEPEHHUI; PH ITOM (POPMYyIHPOBATH MTPOOIEMy




(3amavy) W TUMOTE3y Y4eOHOro IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, TPOBOIUTH ONBIT U (HOPMYIUPOBATH BHIBOIBI

10.10

OcymiecTBIATh TpsSMbIE M KOCBEHHBIE M3MEpEeHMs (U3NYECKUX BEIUYMH; IMPH STOM
BbIOMPATh ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U UCTIONIb30BaTh U3BECTHBIE METO/BI OLICHKH
MIOTPELIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKTY (PH3NYECKHUMH BETUIHMHAMU C HCIIOIB30BAHUEM PSIMBIX
M3MEPEHUIl; MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YIbTAThl OTYUYECHHOU
3aBUCHMOCTH (DU3MYECKHX BEIMYMH B BUIEC TaOIUIl W TpadUKOB, JETIaTh BBIBOJBI IO
pe3yJibTaTaM HCCie10BaHus

10.12

CobmonaTh mpaBuiia 0€30MacHOTO TpyJa NpU IMPOBEIECHUU HCCIECIOBaHUM B pamKax
y4e0HOr0 SKCIEPUMEHTa, Y4eOHO-HMCCIIeIOBATEILCKON W TMPOEKTHON JIEATEIhHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1aO0OPATOPHOTO 000PYI0OBAHUS

10.13

Pemate pacu€rHble 3a7ayd C SBHO 33JaHHOW (U3MYECKON MOJENbI0, HCHOJb3YS
¢u3nyeckue 3aKOHbl M TPUHIMIIBI, HAa OCHOBE AaHAlIM3a YCJIOBMS 3aJaud BbIOMPATh
(bU3NIECKyI0 MOJETb, BEIIEIATh (PU3NUECKUE BEIMYUHBI U (POPMYIIbI, HEOOXOAUMBIE 1S €€
pElIeHNs, NPOBOAUTH PACYETHI M OLEHUBAThb pEAIbHOCTh IIOJYYEHHOIO 3HAYEHUS
(bU3HYECKON BETMIHHBI

10.14

Pemrate KadecTBEHHEIC 3aa4yu: BBICTPAHMBATH JIOTHUYCCKHU HCIIPOTUBOPCUUBYIO MLCIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOfI Ha N3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (bI/ISI/I‘{CCKI/IC SBJICHUA

10.15

10.16

Hcnonb3oBaTh NOpU  pelIeHMH Y4YeOHBIX 3aJad COBPEMEHHbIE HH()OPMALMOHHBIE
TEXHOJIOTHH JUIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUH U MIPEICTaBICHUS y4eOHOM 1
HaY4YHO-TOMYJISIpHON MH(POPMaLUH, TOTYYEHHOM U3 Pa3IMYHbIX HICTOUHUKOB; KPUTHUECKU
aHAJM3UPOBATh MOTYyYaeMyI0 HH()OPMAITHIO

[IpuBOANTE TIpHMEpPHI BKJIAZa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DM3UKOB B DPa3BHTHE
HayKH, 00bSCHEHHE POLIECCOB OKPYIKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHUIl

10.17

10.18

Hcnonp30BaTh TEOpETHYECKUE 3HAHMA 10 (U3UKE B TOBCEAHEBHOW JKU3HH JUIS
obecriedeHrsi 0E€30MacCHOCTH TpU  OOpamieHWH ¢ OpudopaMH H  TEXHUYECKHMHU
yCTpOMCTBaMH, Ui COXPAHEHHUS 3J0POBbS M COOJIOAEHHS HOPM OSKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEH Cpeae

PaboTath B rpyIe ¢ BbINOJHEHUEM PA3IUUHBIX COLMATIBHBIX POJIECH, IIJIAHUPOBATH paboTy
IpyNNbl, PalMOHAIBHO PpaCHpeneisTh OOS3aHHOCTH M IUIAHUPOBATh JEATEIBHOCTH B
HECTaHJAapPTHBIX CUTYALHAX, aIEKBATHO OLIEHUBATh BKJIaJ Ka)KJOr0 U3 yYaCTHUKOB IPYIIIIbI
B pellIEHUE paccMaTprUBaeMoil MpoOIeMbl

11 KITACC

Kon
MPOBEPSIEMOT0
pe3yabTara

11.1

IIpoBepsiemble MpeAMeTHbIE Pe3YJbTATHI OCBOEHHSI 0CHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeHero 00uero 00Opa3oBaHus

JleMOHCTpUpOBaTh, Ha MpUMEpax poJib U MecTo (pu3uku B (POPMUPOBAHHUM COBPEMEHHOM
HAayYHOM KapTUHBl MHpA, B PA3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJOTHH, B
MPAKTUYECKON JCATEIHHOCTH JIOJEH, IETOCTHOCTh W E€AMHCTBO (PU3WYECKON KapTHHBI
Mupa

11.2

11.3

Y4uuThIBaTh TpaHUIBl NPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJeNel: TOYeHHbIN
NIEKTPUYECKUI 3apsl, AAepHas MOJENb aTOMa, HYKJIOHHas MOJEIb aTOMHOIO sapa Npu
peuieHnu GU3NYECKuX 3a/1a4

Pacnio3znaBath (Qu3smueckue siBIeHHUS (IIpoLEecchl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
JIEKTPOAMHAMUKU U KBAaHTOBOW (PM3MKHU: 3JIEKTpUYECKass MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XUMHYECKO€, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBHE MAarHUTOB,
AJIEKTPOMAarHuTHas MHAYKIMS, NEMCTBHE MAarHUTHOIO IOJI Ha MPOBOJHHK C TOKOM M
JOBWOKYUIMICS — 3aps]l, JJIEKTPOMAarHUTHbIE KOJIeOaHUsI M BOJHBL, NPSIMOJMHEHHOE
paclpoCTpaHEeHHE CBETa, OTpPaKEHHE, IpeJoMJIeHHe, UHTephepeHIys, Iudpakuus U




nmoJsipu3alusl CBeTa, aucrepcus cBera, ¢oTodnekTpudeckuii 3ddext (dpotorddexr),
CBETOBOE JIaBJICHUE, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa aTOMa BOJAOPO/Ia, €CTECTBEHHAS
Y UCKYCCTBEHHAs PaJIHOAKTHBHOCTb

11.4

OnuchiBaTh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPHUUECKHE, MArHUTHBIC, ONTHYECKHUE,
ANEKTPUYECKYIO TPOBOAMMOCTh PA3IUYHBIX Cpel) M DJICKTPOMATHUTHBIC SIBICHUS
(mportecchl), MCHONB3Ysl (PU3NYECKHE BEIWYUHBI: DJICKTPUUYCCKUN 3apsij, cuja TOKa,
AIEKTPUUECKOE HAMPSHKEHUE, AJIEKTPUUECKOE COMPOTHBICHUE, PA3HOCTh MOTEHIUMAJIOB,
OJIC, pabora TOka, HMHIYKIMsS MarHUTHOrO TIOJsA, cuiaa Awmrmepa, cuia JlopeHia,
WHJIYKTUBHOCTh KaTYILKH, SHEPIHsl 3JIEKTPUUECKOTO M MAarHUTHOTO IIOJIEH, Mepuoa u
yacToTa KojeOaHWii B KosieOaTeIbHOM KOHType, 3apsj W Ccuja ToKa B TIpolecce
TApPMOHHYECKHUX D3JICKTPOMATHUTHBIX KoyieOaHUi, (HOKyCHOE pacCTOSHHE W ONTHYeCKas
CWJa JIMH3BI; TIPH ONMHUCAHWUW TPABWIBHO TPAKTOBATh (DU3MYECKUN CMBICT HCIOJIb3YEMBIX
BEIIMYMH, X O0O3HAUEHUS WM EJMHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIUE TAHHYIO
(DUBUYECKYIO BETUYNHY C APYTUMU BETUIHHAMHI

11.5

11.6

OnuceiBaTh HW3Y4YEHHbIE KBAaHTOBBIC SIBJICHUS M TPOLIECCHI, HCIONB3Yys (U3HUecKue
BEJIMYUHBI: CKOPOCTh JIEKTPOMATrHUTHBIX BOJIH, JIJTMHA BOJIHBI M 4YaCTOTA CBETA, YIHEPTUs U
UMIyJbC (OTOHA, MEPUOJ MONypacnajaa, dHEpPrus CBA3M AaTOMHBIX SAep; MPU OMUCAHUHU
MPABWJIBHO TPAKTOBATh (DM3MUECKUN CMBICT HCIOIB3YEMBIX BEIUYHH, MX O0O3HAUCHUS ¥
€IMHULIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIONIME JAaHHYIO (PU3MYECKYI0 BEIUYHHY C
JOPYTHUMH BEJTMYUHAMU, BBIYUCIIATH 3HAYCHUE (PH3NICCKON BEITHUNHBI

Ananmu3upoBaTh (U3NYECKHE MPOLECCHl U SIBJICHUS, UCIONB3Ysl (PU3MUYECKUE 3aKOHBI W
OpUHIUNBL: 3aKkoH OMa, 3aKOHBI TOCIIEAOBATENFHOIO M TMApajuIeIbHOTO COCTUHECHUS
MPOBOJTHUKOB, 3akoH Jxoyns — JleHIa, 3aKOH 3JIGKTPOMArHUTHON HMHIYKIIMH, 3aKOH
MPSIMOJIMHEWHOTO ~ PACIPOCTPAHCHHUST CBETA, 3aKOHBI OTPAXKCHHUS CBETA, 3aKOHBI
NPeJIOMIICHUSI CBETa, ypaBHeHWe OWHIITeHHa i ¢Gorodddekra, 3aKOH COXpaHEHHUs
SHEPIUH, 3aKOH COXPAHEHHUsI UMITYJIbCA, 3aKOH COXPAHEHUS DJICKTPUIECKOTO 3apsia, 3aKOH
COXpaHEHHsI MAacCOBOTO YHCIA, MOCTyJaThl bopa, 3aKOH paJMOaKTHBHOTO pacmania; MpH
3TOM pa3iIuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKCHHE W
yCIOBUS (TPaHULIBI, 00JIACTH) TPUMEHUMOCTH

11.8

Onpenenary HalpaBiI€HUE BEKTOpa MHIYKIIMM MarHUTHOTO MOJS IPOBOJHUKA C TOKOM,
cwiibl AMriepa u cwibl JIopeHna

CTpOI/ITB " OIIKUChIBATH H306pa>1<eHHe, CO3aBacMoOC€ IIJIOCKUM 3€pKaJIOM, TOHKOH JTMH301

11.9

11.10

11.11

BBINONHATE AKCHEPUMEHTHI 10 HCCIEIOBAHUIO (DU3UYECKUX SIBICHUM M MPOLECCOB C
HCIOJIb30BaHUEM NPSMBIX U KOCBEHHBIX U3MEPEHUH; IPU ATOM (POPMYIUPOBATH MIPOOIEMY
(3amauy) ¥ rUMoTe’y y4eOHOTo SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO
000py10BaHusl, MPOBOJUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI

OcylecTBiATh MpsIMbIE W KOCBEHHbIE HU3MEPEHMsS] (PU3NYECKUX BEIMYMH; IMPU STOM
BbIOMPATh ONTHUMAJIBHBIN CIIOCOO U3MEPEHUS U UCTIOIb30BaTh U3BECTHBIE METOIbI OLICHKH
IIOTPEIHOCTEN H3MEPEHUI

HccnenoBaTh 3aBHCUMOCTH (PH3MUECKUX BEIMYHH C HCIIOJIE30BAaHUEM TIPSIMBIX H3MEPEHUH;
IpU OSTOM KOHCTPYHPOBaThb YCTAHOBKY, (HUKCHPOBATh pe3yJbTaThbl IMOJTy4YE€HHOU
3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TaOIUIl U IpadUKOB, JA€JIaTb BBIBOJBI IO
pe3yJibTaTaM MCCIEN0BaHus

11.12

CoOxnronate mpaBuiia 0e30MacHOrO TPyAa HpU IMPOBEACHUM HCCIENIOBaHMNM B paMKax
y4eOHOTO D3KCIIEPUMEHTa, y4eOHO-HCCIIEOBATEILCKOW M TIPOCKTHOM AEATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JaOOPATOPHOTO 000PYI0BaHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJaHHOM (U3MYECKOM MOJENbIO, HCIOIB3YS
¢u3nyeckue 3aKOHbI M TPUHIMIIBI, HAa OCHOBE aHalIM3a YCIOBHMSA 3aJaydl BHIOMPATh
(bU3NYECKYI0 MOJIEINb, BBIIETATh PU3NYECKUE BEIMYUHBI M POPMYJIbI, HEOOXOAUMBIE /TS €€
pelleHnsl, NPOBOAUTH PACUYETHI M OLEHUBAThb pEAIbHOCTh IIOJYYEHHOIO 3HAYEHUS
(hU3UIECKOI BETMYUHBI

11.14

Pemrate kadecTBEHHEIE 3aa4yu: BBICTPAHMBATH JIOTHYCCKHU HCEIIPOTUBOPCUUBYIO MLECIIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOfI Ha U3YYCHHLIC 3aKOHbI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘ICCKI/IC SIBJIICHU

11.15

Ucnonp3oBaTh Mpu pelieHUH YyuyeOHBIX 337ad COBPEMEHHbIE HH(POPMAIMOHHBIE

1

[



TEXHOJIOTHH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUH U [IPEICTaBICHHs y4eOHOM 1
HAYYHO-TIOMYJISIPHON MH(POPMALIUH, TOTYYSHHOHN U3 Pa3IMYHbIX HICTOUHUKOB; KPUTHUECKU
aHAJIM3UPOBAThH MOTyYaeMyI0 HH(GOPMAIIUIO

11.16

OOBSCHATH MPUHIUIIBI ACHCTBUS MAlINH, TPUOOPOB U TEXHUYECKHUX YCTPOUCTB; pa3nuyaTh
yCIIOBUS MX OE€30MAaCHOTO MCIIOJIH30BAHUS B MOBCEHEBHOM KU3HU

11.17

[IpuBOANTH TIpUMEPHI BKJIAZa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DM3UKOB B DPa3BHTHE
HAayKH, B 00bSCHEHHE IPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

11.19

Hcmonp30BaTh TeOpeTHYECKHE 3HAHMA 10 (U3UKE B TIOBCEAHEBHOM JKWU3HH  UIS
obecriedeHusi 0€30MacCHOCTH Tpu  oOpamieHHH ¢ OpubopaMH U TEXHUYECKUMHU
yCTpOMCTBaMHM, [UIi COXPAHEHHUS 3J0POBbSI M COOJIOACHHS HOPM HKOJOTMYECKOTro
MOBEJICHUS B OKPYKAIOLIEH Cpeae

PabGotaTh B rpynIe ¢ BBIMOJHEHUEM PA3IMYHBIX COIHMATBHBIX POJIEH, INIAHUPOBATh PaboTy

TPYMIBL, PALMOHAIBHO PpACHpeiessITh OOA3aHHOCTH U IUIAHUPOBATH JEATEIBHOCTH B
HECTaHJaPTHBIX CUTYAIHAX, aICKBaTHO OIIEHMBATH BKJIA/l KQXK/OT0 U3 yYaCTHUKOB TPYIIIIBI
B pEIlICHHE pacCMaTPHUBAEMOM MPOOIEMBI




ITPOBEPAEMBIE JIEMEHTBI COAEP KAHUA
10 KUIACC

K
Kon oA

nposepsieMoro IIposepsieMble 3J1eMEHTHI COAEPKAHUS
pazieia P P p P aep

3JIEMEHTA

OU3NKA 1 METOJbI HAYYHOI'O ITIO3HAHUSA

®dusuka — Hayka o npupojie. HayuHble METOIbI TO3HAHUS OKPYIKAIOIIETO MHPA.
1.1 Posib skcniepyMeHnTa U TEOPUHU B MIPOLIECCE MO3HAHUS IPUPOIbI. DKCIIEPUMEHT B
1 buzuke

MogenupoBanue (U3NYECKUX sBICHUH M IpoueccoB. HayuHble TuUmoTessl.
12 @dusnueckre 3aKOHBI W TEOpUH. [ 'paHUIBI TPUMEHUMOCTH (PU3MYECKHX

3akoHOB. [IpuHuun coorBerctBus. Posib u Mecto ¢u3uku B (HopMupoBaHUU

COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH

2 MEXAHUKA

KMHEMATHKA

211 Mexanuueckoe aBwkeHHe. OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKECHHS.
o ' Cucrema otcuéra. Tpaekropust

[lepemelieHie, CKOPOCTh (CPEIHSASI CKOPOCTh, MIHOBEHHAs CKOPOCTb) W
2.1.2 YCKOpEHHE MaTepHaJIbHOW TOYKH, MX IMPOCKIIMM HA OCH CUCTEMBI KOOPIMHAT.
CiioxeHue epeMelIeHH U CII0KEHHE CKOPOCTeit

PaBHOMEpPHOE W PAaBHOYCKOPEHHOE MpPSIMOIMHENHOE JBHKeHHE. [ 'paduku
2.13 3aBHCUMOCTH KOODJMHAT, CKOPOCTH, YCKOPCHHUS, MHYyTH H MCPEMEIICHUSI
MaTepHaILHON TOUKH OT BPEMEHU

21 2.1.4 ' CBoGozHOE Tajienue. YCKOpeHHe CBOOOIHOTO TaIeHHs
KpuBonuneiinoe nBmxenne. PaBHOMEpHOE ABMKEHUE MATEPUAIIBHOM TOYKH 110
2.15 OKPYXHOCTH. YTJIOBasi CKOpOCTb, JIMHEHHas ckopocTh. [lepumon m vacrora.
- LleHTpOCTpEMUTEIBHOE YCKOPEHHE
216 TexHuyeckue yCTpoOWCTBA: CHUIAOMETP, JBHKEHHE CHApSAIOB, LEMHBIE WU
pPEMEHHBIE TIEpeaadn

[TpakTiueckue paboThl. M3mepeHne MrHoBeHHOW ckopocTH. MccrnemoBaHwue
COOTHOIIICHUSI MEXKIYy NyTSAMH, MPOUAECHHBIMU TEJIOM 32 IMOCIEA0BATEIbHBIC

2.1.7 paBHbBIE POMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUHU C HAYAIIbHOU
CKOpOCTBIO, paBHOM HYII0. 3ydueHue NBUKEHUS IapuKa B BI3KOM KHIKOCTH.
W3ydeHnue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBEHO

JTMHAMUKA

191 [IpuHuun  oTtHocurtenbHOCTH  [anmiies. IlepBbiii  3axkoH  HbroToHA.
o WHepuuaibHble CHCTEMBI OTCUETA

222 Macca Tena. Cuna. [IpuHIUI Cynepro3uiuy CHi

293 Bropoii 3akoH HeroTOHA 1151 MaTepraabHON TOUYKH B HHEPLUAIBHON CUCTEME
o orcuéra (MCO). Tpetuii 3axkoH HproTOHA 1711 MaTepUaIbHBIX TOUYEK

294 3akoH BceMupHoro TaroreHus. Cuia Tsokectu. llepBast kocMudeckasi CKOpOCTb.

22 Bec Tena

225 Cuna ynpyroctu. 3akoH ['yka

Cuna tpenust. Cyxoe TpeHue. Cuia TpeHHs CKOJIbKEHUS U CUJIA TPEHUS TIOKOS.
2.2.6 Koadunuent tpenust. Cuia cOnpoTUBICHUS PU IBHKEHUU TeJla B )KUJIKOCTH
WM rase

2.2.7 [TocTynaTtensHOE U BpalaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPOTO Tea

2.2.8 MoOMEHT CuiIbl OTHOCHTENBHO OCH BpameHud. [lmedo cunel. VYcenoBus



paBHOBecus TBEpaoro Tena B MCO

Texuuueckue YCTpOﬁCTBaI IIOAIINITHUKH, JBHUXCHHUC HUCKYCCTBCHHBIX

229
CIIyTHUKOB
[Ipaktuueckne paboTel. M3yueHue nABWKEHHS Opycka 110 HAaKJIOHHOW
IJIOCKOCTH IIOJ] IEUCTBUEM HECKOIBKUX CUIL. VccienqoBanue 3aBUCUMOCTH CHIT
2.2.10 YIPYTOCTH, BO3HUKAIOIIKX B Je(POPMUPYEMOH NPYKUHE U PE3UHOBOM 00pasle,
OT BeNUYHHEI uX aedopmanmu. McciienoBanue ycioBuil paBHOBECHS TBEPIOTO
TeNa, UMEIOUIET0 OCh BpAILEHUs
3AKOHBI COXPAHEHN B MEXAHUKE
231 Mmmynsc MaTepuallbHOM TOYKH, CHUCTEMBI MaTepUaIbHBIX ToueK. Mmmynsce
o CHJIBI M H3MCHEHHE UMITYJIbCA Tella
2.3.2 3akon coxpanenust umiyisca B UCO. PeakTuBHOE IBHKEHUE
233 Pabora cuiibt
234 MOIIHOCTD CHUJIBI
235 Kunernueckas »sHeprus MarepHalibHOM TOUKH. TeopemMao KHHETHYECKOM
o | DHEpruu
3 236 [TorenumanbHas sHeprus. [loTeHnmanpHas sHeprust ynpyro aeGopMupoBaHHON
) o ' npykuHBL IloTeHManbHas SHeprus Tena BONIHM3H IOBEPXHOCTH 3EMIIH
[ToreHnmanbHBIE U HETIOTEHIUAIBHBIE CHITBL. CBS3b Pa0OTHI HEMOTEHIIMATBHBIX
2.3.7 CUJ C M3MEHEHUEM MEXAHMYECKOM SHEPrUM CUCTEMBI Tell. 3aKOH COXpPaHEHU
MEXaHUYECKON SJHEPrUu
23.8 Vipyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHUYeCcKue yCTpOMCTBA: JBUKCHHE DPAKET, BOJOMET, KOIEp, NPYKUHHBIN
| IMCTOJIET
[Ipaktuueckue paboTel. M3yueHue CBS3M CKOPOCTEH Ten MpU HEYNPyroM
2.3.10 ynape. HccnenoBanue cBsA3u pabOThl CHIIBI ¢ W3MEHEHMEM MEXaHHYECKOU
SHEPIUHU Tea
3 MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBbI MOJIEKYJIAPHO-KMHETUYECKOU TEOPUN
OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. bpoyHoBCKoe
3.1.1 newkenue. Judpdysus. Xapakrep IBHKEHHS € B3aUMOJCHCTBUS YaCTHIL
BELIECTBA
312 Mopenu cTpoeHus Ta30B, JKHUIKOCTEW W TBEPABIX TeT W OOBSICHCHHE CBOWCT
o BELIECTBA HA OCHOBE 3TUX MOJENIEH
3.13 Macca monekyn. KonuuectBo Bemectsa. [locrostnaast ABorazipo
314 TenmoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana temmepatyp
o Ienbcus
31 315 Monenb uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON
’ o ' TEOPUH HJCAIBHOTO rasa
316 AOcomioTHas TemmepaTrypa Kak Mepa CpeaHell KHHETHYECKOW SHEepruu
o TEIUIOBOTO ABMKEHUs yactull rasza. lllkana temnepatyp KenbBuna
3.1.7 VYpasuenue Kianeiipona — Menneneesa. 3akoH /lanbrona
318 I'azoBble 3akoHbl. M3ompomeccel B HIEaIbHOM Ta3e C  IOCTOSHHBIM
o KOJINYECTBOM BEIIECTBA: M30TEPMa, U30X0pa, M300apa
3.1.9 TexHHUECKue yCTPOUCTBA: TEPMOMETP, OapoMeTp
[TpakTueckue pabotbl. M3mepeHue macchl BO3AyXa B KIIACCHOW KOMHATe.
3.1.10 HccnenoBanue 3aBUCUMOCTH MEXy IapaMeTpaMU COCTOSHUS Pa3peXEHHOIO
rasa
10 OCHOBbI TEPMOJAMHAMUMKNA
' 3.2.1 TepmonnHaMuyeckasl cucreMa. BHYTpEHHsST SHEpPrusi TEPMOIUHAMHYECKON




CUCTEMBI U cHOCOOBI €€ U3MEHEHUS

KommuectBo TemnoTsl W pabota. BHYTpeHHssE SHEprus OJHOATOMHOIO

3.2.2
UJEANbHOTO rasza
Bunel  Temonepenauv:  TEIUIONPOBOAHOCTb,  KOHBEKIMS,  W3JIy4YEHHE.
3.23 TemnoémkocTh Tena. YenbHas TEIIOEMKOCTh BellecTBa. Pacuér kosmdecTna
TEIJIOTHI ITPH TEIIONEpeaayue
394 IlepBpiii  3akoH  TepMmoauHamMuku.  [IpumeHeHue  mepBOro  3aKoHa
o TEPMOJIMHAMMKH K n3onpoueccam. I'paduueckas nuatepnperanus padoThl ra3a
TeruoBele MamuHbl. [IpuHIUIBL AeicTBUA TEIUIOBbIX MaMH. [IpeobpazoBanus
325 SHEPruM B TEIUIOBbIX MamuHax. Koadduuuent noneznoro neicteus (nainee —
KIIMT) TeroBoii mamuubl. [ukn Kapro u ero KIT/]
396 Bropoit 3akoH TepmomuHamukd. HeoOpaTUMOCTh MPOIIECCOB B TMPUPOJIE.
o TennoBble ABUraTeNN. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETHKU
397 TexHUUeCKue YCTPOWCTBA: [BUTATENb BHYTPEHHETO CropaHus, OBITOBOU
o XOJIOJUIBHHK, KOHIUIHOHED
3.2.8 [TpakTudeckue padboThl. MI3MepeHne yaenbHoN TemI0EMKOCTH
AT'PEI'ATHBIE COCTOSAHUSA BEILIECBA. ®A30BBLIE ITEPEXO/1bI
331 [Tapoo6pa3oBanue u koHAeHcalus. Mcnapenue u kunenue. Y aeibHas TeIioTa
o napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPaTyphl KUIICHUS OT JaBJICHUS
3.3.2 AOComoTHAs M OTHOCUTENIbHAS BIAXXHOCTH BO3Ayxa. HackleHHbIN ap
333 TBépnoe Tteno. Kpucramnuueckue u amopdHble Tena. AHU30TPONMS CBOMCTB
13 o kpuctauioB. Kuakue kpuctaibsl. COBpeMEHHbIE MaTEpHaIIbl
' 3.3.4 [InaBrnenue u kpucTamIuzanus. Y aenabHas Terora riasineHus. Cyonumanus
335 VYpaBHeHue TemIoBoro danxaHca
TexHuueckue  yCTpPOWCTBA: THUTPOMETP U IMCUXPOMETP, KaJOpUMETD,
3.3.6 TEXHOJOTMM  IIOJIy4EHHS COBPEMEHHBIX MaTepualioB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [TpakTrueckue paboThl. MI3MepeHne BIa)KHOCTH BO3TyXa
4 SOJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
4.1.1 DnexTpuzanus Tell. DIeKTpUYECKU 3aps. JlBa Buaa 3JIeKTpUUECKUX 3apsI0B
4.1.2 IIpoBOIHUKH, TUAIEKTPUKH U MTOIYITPOBOIHUKHU
4.13 3aKOH COXpaHEHHUs AIEKTPUUYECKOTrO 3apsaaa
4.14 B3aumogeiictBue 3apsnoB. 3akon Kynona
415 Onektpuyeckoe mnone. Hanpspk€HHOCTh anekTpuueckoro moid. [lpuHumn
o cynepno3uiuy. JINHUKM HanpsHPKEHHOCTH AJIEKTPUUECKOTO OIS
4.1 4.1.6 Pabora cui anekrpocraruyeckoro noiid. [lorenuuan. PasHocTs noTeHIManoB
417 IIpoBOAHMKM M  JAMPIEKTPUKHM B  IIOCTOSSHHOM  DJIEKTPUYECKOM  IIOJIE.
o JlusnexTpudeckast MpOHUIIAEMOCTh
418 OnekTpoéMKocTh. KoHIeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpaA.
o DHeprus 3apssKEHHOr0 KOHEHCaTopa
TexHuyeckue ycTpoicTBa: ANEKTPOCKOI, 3JIEKTPOMETP, AJIEKTpOCTaTHUeCKast
4.1.9 3alllMTa, 3a3e€MJIEHHE 3JIEKTPONpPHOOpPOB, KOHAEHCATOpP, KCEPOKC, CTPYHHBIN
MIPUHTED
4.1.10 [TpakTuyeckue padboThl. MI3mMepeHne 31eKTpoEMKOCTH KOHACHCATOPA
ITOCTOSAHHBIN SJIEKTPUYECKHNU TOK. TOKHU B PA3JIMYHBIX CPEJIAX
49 491 VYcnoBusa CyliecTBOBaHUS TOCTOSIHHOTO 3JIEKTPUYECKOro Toka. Mcrounukm
’ o toka. Cuia Toka. [1oCTOSHHBIH TOK
422 Hanpspkenune. 3akon Oma j1s ydacTka enu




423 DJIEKTPUIECKOE COIPOTUBIIEHHE. Y IE€JIBHOE CONPOTUBIICHHE BELIECTBA

424 [MocrnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEANHEHUE TPOBOIHUKOB
425 Pabora s1ekTpryeckoro Toka. 3akon Jxoyis — Jlenna
4.2.6 MOUHOCTB 3AEKTPUUECKOTO TOKA
anekTpoaBmwkymas cwia (manee — OJIC) W BHyTpEeHHEE CONPOTUBIICHUE
4.2.7 HMCTOYHMKA TOKa. 3akoH OMa JJig MOJIHOM (3aMKHYTOM) SJEKTPUYECKOM IIeTH
KopoTkoe 3aMbikanue
498 DneKTpOoHHAas MIPOBOJANMOCTh TBEPABIX METAJIJIOB. 3aBUCHMOCTH
o COITPOTHBIICHHS] METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAMMOCTh
4.2.9 DneKkTpuueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB
4210 [TomynpoBOTHUKH. CobcTBeHHAS u pUMeCHas MIPOBOANMOCTH
o noaynpoBoHUKOB. CBoicTBa p-n nepexoxa. [1oaynpoBoJHUKOBEIE TPHOOPHI
4211 DJEKTPUUECKUI TOK B DJICKTPOJIUTAX. OJEKTPOJIUTUYECKAS TUCCOIHALIHS.
o DJ1eKTpoIn3
4212 OnekTpuueckuii TOk B razax. CaMOCTOSTENbHBIA W HECAMOCTOSITEIIbHBIN

paspsa. PaznuuHblie TUIIBI CAMOCTOSITEILHOIO paspsaa. Monnus. I1nazma

TexHn4yeckue ycTponuCcTBa: aMIIepMETp, BOJIBTMETP, PEOCTAT, UICTOUYHUKHU TOKa,
4913 AJIEKTPOHArpEBATENbHbIE  IPUOOPHI, SMEKTPOOCBETHTENBHBIE puOopBHI,
TEPMOMETP  CONpPOTUBIEHUS,  BaKyyMHbIH  OUOJ,  TEPMUCTOPBI U
' GOTOPE3UCTOPBI, IOITYIPOBOIHUKOBBIN IMOJI, TaIbBaHUKA
[TpakTrueckue padoThl. M3yueHue cMeaHHOro COeIMHEHUS pe3UCTOPOB.

4.2.14 Nsmepenne DJIC HWCTOYHHMKA TOKA W €r0 BHYTPSHHETO COMPOTHBIICHHUS.
HabimoieHue anexTpoimsa

11 KUIIACC
Kon
Kon
npoBepsieMoro  [IpoBepsiemble 3JIeMEHTHI COJEePKAHUSA
paszeJa
3J1eMeHTa
4 SJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS MHAYKLNA
43.1 [locTtosinHble MarHUTHI. B3auMoielicTBHE NOCTOSIHHBIX MarHUTOB
MaruutHoe mnosie. Bexktop mMarHuTHOW MHAYyKUMHU. [IpuHIMI cyneprno3uiuu.
43.2 JIuauy MarHUTHOW WHAYKUMW. KapTuHa JIWHWKA MarHUTHOM WMHIYKLIHH IIOJIA
MOCTOSIHHBIX MarHUTOB
MarnuTHoe mnoje HpoBOJHHMKA ¢ TOKOM. KapTuHa nuHMHA MONS AJMHHOTO
433 MPsIMOTO TPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHUKA, KATYIIKU C
TokoM. OnbIT OpcTena. BzaumoaeiicTBue NIpOBOAHUKOB ¢ TOKOM
43 434 Cuna Amnepa, €€ MOJyJIb ¥ HalpaBlICHUE
435 Cuna Jlopenna, e€ MoTyJib U HarpaBlieHue. J[BIKeHNE 3apsKEHHOM YaCTHITbI
o B OJTHOPOJHOM MarHuTHOM nojie. Pabota cuibl Jlopenua
4.3.6 SIBneHuE IIEKTPOMArHUTHON MHAYKLINN
4.3.7 [ToTok BekTOpa MArHUTHON MHAYKLIHUN
438 OJC unnykuuu. 3aKoH 31eKTpoMarHuTHOM nHaykuuu dapanes
439 Buxpesoe anexkrpuueckoe nosie. 9J1C HHAYKIIMY B MPOBOJIHUKE, JBUKYIEMCS

NOCTYNaTCJIbHO B OJHOPOJAHOM MArHUTHOM II0JIC

4.3.10 IIpaBuno Jlenna




4.3.11

NunyktuBHOCTS. SIBNeHne caMonHaykiuu. JJ1C caMOUHIyKIIUU

4.3.12 DHeprust MArHUTHOT'O TOJISI KaTYIIKH C TOKOM
4.3.13 DJIEKTPOMArHUTHOE T10JIE
4314 TexHuueckue  yCTPOWCTBA: TMOCTOSHHBIE  MAarHUTHI,  AJIEKTPOMArHUTHI,
o ANEKTPOJIBUraTelb, YCKOPUTENHU 3JIEMEHTAPHBIX YaCTUIl, MHIYKIIMOHHAS MIeYb
[Ipaktudyeckue paboThl. M3yueHHMe MarHUTHOTO TMOJS KaTYIIKH C TOKOM.
4.3.15 UccnenoBanue nAeMCTBUS TOCTOSSHHONO MAarHuTa Ha paMKy C TOKOM.
HccnenoBanue siBJICHUS JIEKTPOMArHUTHON WHAYKLIUU
5 KOJIEBAHUS Y BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE KOJIEBAHUA
511 KonebarenpHast cuctema. CBoOomHble  KosneOanus.  ['apMoHHMYECKHe
o kosiebanus. [lepro, yactora, aMuinTyaa u dasa KojacOaHmi
5.1.2 [py>KUHHBIA MagTHUK. MaTeMaTHYECKHI MasTHHK
513 YpaBHeHUe TapMOHWYECKHUX KosieOaHui. KuHemarmueckoen TUHAMUYECKOE
o OITUCaHHEe KOJIeOATETBHOTO JIBUKEHUSI
[IpeBpatieHre YHEPTUN IPU TAPMOHUIECKHUX KoJieOaHMsIX. CBS3b aMILTUTYIbI
5.1.4 Kos1e0aHui UCXOIHOM BETMYMHBI C aMIUTUTYJaMH KoJieOaHui €€ CKOpOCTH U
YCKOPEHUS
Konebarenbubiii  kKOHTYp. CBOOOJHBIC SJCKTPOMArHUTHBIC KOJICOAHUS B
5.1.5 UJealbHOM KoJeOaTelbHOM KOHType. AHANOTUS MEXIYy MEXaHUYECKUMHU U
JIEKTPOMarHuTHeIMU KoseOanusimu. @opmyna TomcoHa
5.1.6 3aKOH COXpaHEHHUs SJHEPTUH B UICATHLHOM K0JeOaTeTbHOM KOHTYpe
5.1 517 BriHykeHHbIe MexaHudeckue kosneOanus. Pesonanc. Pe3onaHcHas KpuBas.
o BoIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHHUSL.
5.1.8 [lepemennblit Tok. CuHycOUAANBHBIN IEPEMEHHBIH TOK.
519 MOMmHOCTh TEPEMEHHOTO TOKa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAUCHUE
o CHJTBI TOKA U HATIPSDKEHUSI
Tpancdopmarop. IlpousBoacTBo, mepegaya U MOTpedICHHE SIEKTPUUECKOM
5.1.10 SHEPrUH. DKOJOTUICCKUE PUCKHU MPH MPOU3BOJICTBE AICKTPUUSCKON IHEPTUH.
KynbTypa ucnosb30BaHus 3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU
5111 Texnuyeckue ycTpoiicTBa: cedcmorpad, dIEKTPUUYECKHI 3BOHOK, JIMHUU
o 3IIEKTpOTIepeay
[Ipaktuueckue pabotel. lcciemoBaHue 3aBUCHMOCTH TIEPHOJA MAaJbIX
5112 KosiebaHUi Ipy3a Ha HUTH OT JJMHBI HUTH M Macchl rpysa. MccnenoBanue
o MEPEMEHHOTO TOKA B [IEMH M3 MTOCIIEIOBATEIBHO COSTMHEHHBIX KOHICHCATOPA,
KaTYIIKH U PE3UCTOpa
MEXAHUWUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI
591 MexaHnueckue BOJHBI, YCIOBUS pacnpoctpaneHus. Ilepmon. CxopocThb
o pacnpocTpaHeHHs U JyiMHA BOJHBL. [lonepeyHsie ¥ Mpo10JIbHbIE BOJTHBI
522 Wnrepdepentms u qudpakims MEXaHUIESCKUX BOJH
523 3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3Byka
DJEeKTPOMAarHuTHBIC BOJIHBL. Y CJIOBUSL M3JIyYEHHs 3JIEKTPOMArHUTHBIX BOJIH.
52 524 B3anmHuas opuentanus BekTopoB E, B M v B 2I€KTpOMarHMTHOW BOJIHE B
BaKyyMe
CBoiicTBa  2JEKTPOMAarHUTHBIX  BOJIH:  OTPaXeHHE,  MpPEJOMIICHHE,
525 nosisipu3anus, audpaxkuus, uatepdepeniusa. CKOpoCTh 3JIEKTPOMAarHUTHBIX
BOJIH
596 [lkana >7eKTPOMAarHUTHBIX BOJIH. [IprMeHeHHE 3JeKTPOMAarHUTHBIX BOJIH B
o TEXHHUKE U OBITY
5.2.7 [TpuHIMIIBI pamnuoCBs3W W TeNeBUACHUA. Paguonokarus. DIeKTpOMarHuTHOE




3arpsi3HEHUE OKPYIKAIOLIEN cpebl

TexHU4ecKue yCTpPOWCTBA: MY3BIKAJIbHBIE WHCTPYMEHTBI, YJIbTPa3ByKOBas

528 JIUarHOCTHKA B TEXHHUKE W MEIUIMHE, pajiap, pPaJuonpueéMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neup
OIITUKA
5.3.1 [IpssMonuHEHOE pacpoCcTpaHEeHUe CBETa B OAHOPOAHOM cpene. JIyu cBera
539 OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUU B
o IJIOCKOM 3epKalie
533 [Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MOKa3aTesb
o IPETOMIIEHUS
534 ITonnoe BHyTpeHHee oTpakeHue. IIpenesbHBIA Yroyl MOJHOIO BHYTPEHHETO
OTpakKeHUS
535 Hucnepcus ceeta. CroxkHbIN cocTaB Oenoro ceeta. Ler
CoOuparomie  u  paccewBamole JHH3bI. ToHkass JuH3a. @DOKycHOe
536 paccTosTHUE M ONTUYECKas CHiIa TOHKOM JinH3b1. [locTpoenne n3oOpaxeHuit B
o COOMparomMX ¥ pacceMBarOIUX JuH3ax. DopMysna TOHKOH JIMH3BI.
YBenuueHue, 1aBaeMoe JTUH30M
5.3 5.3.7 [Ipenensl npUMEHUMOCTH F€OMETPUUECKOM ONTUKU
Wntepdepentus cera. KorepeHTHblIE HMCTOYHHMKH. YCIOBUS HAOIOIEHUS
53.8 MakCUMyMOB U MHHHMYMOB B HWHTEp(EpPEHIIMOHHON KapTUHE OT JBYX
CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB
Hudpakmust  cBeta. JudpaknuonHas pemeéTka. YCIOBHE HAOIOICHUS
5.3.9 TJIaBHBIX MAaKCUMYMOB TIIpH TaJICHHM MOHOXPOMAaTHYECKOrO CBeTa Ha
T(QPAKIIUOHHYIO PEIIETKY
5.3.10 [onApuzanus ceera
Texnuyeckue ycTpoiicTBa: OukM, Jyma, QoroamnmapaTr, TPOSKIIHMOHHBIN
5.3.11 anmapar, MHKPOCKOI, TEJECKOI, BOJIOKOHHAs ONTHKA, JU(PPaKIMOHHASL
peméTKa, moIspouT
[IpakTnueckne  pabOTHI. N3mepenue MoKa3aTes MIPETOMIICHUSI.
5.3.12 HccnenoBanye CBOMCTB M300pakeHWii B JMH3ax. HaOmoneHue aucrepcun
cBeTa
SJIEMEHTBI CITIELIMAJIBHOU TEOPUMM OTHOCUTEJIBHOCTU
['panuupl TpUMEHMMOCTH KJIaccMueckoM MexaHuku. [loctynaTel Teopun
6.1 OTHOCUTEJIbHOCTU: MHBApPUAHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHLIMIT OTHOCUTENIbHOCTH DUHIITEHA
6 6.2 OTHOCUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMeJJIeHME BPEMEHM U COKpallleHHE
' JUTUHBI
6.3 DHEPrust ¥ UMITYJIbC CBOOOIHOM YaCTHIIBI
6.4 CBs13b MacChl € PHEPTUEH U UMITYJIBCOM CBOOOIHON YaCTHIIBI. DHEPTHS TIOKOSI
' CBOGOIHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOMU OIITUKU
711 ®oronsl. Dopmyina [1nanka cBs3u s3HEprun POTOHA C €r0 YACTOTON. DHEpPrus
o Y UMIYJIbC POTOHA
712 Otkpeitue u uccnenoBanue porodddexra. OnbiTel A.I'. CToneroBa. 3aKOHBI
71 o dbororddexra
713 VYpaBuenne OifHmrelina ana dorodddekra. «KpacHas — rpaHuma»
o dbororddexra
7.1.4 Hasnenne ceera. Onwitel I1.H. JIeOenena
7.1.5 XuMuyeckoe IEUCTBHE CBETA




Texuuueckue ycrpoiicTBa: (oTO371eMEHT, (OTONATUMK, COJIHEUHAsi OaTapes,

7.1.6
CBETOIMON
CTPOEHHE ATOMA
791 Mopenb aroma Tomcona. OnbiTel Pesepdopaa mo nccaeaoBaHuio CTPOSHUS
atoMa. [ manerapHas Mozenb aroma
[Mocrynatsr bopa. M3ny4enue u nornomeHne (GOTOHOB P MEpeXoie aTomMa ¢
7.2.2 OJHOTO YpPOBHS JHEPrHM Ha Apyroi. Bumel crekrpoB. CHeKTp ypoBHEM
SHEPruM aToma BoJ0po/ia
7.2 793 BonnoBeie cBoiicTBa yactull. Bosabl ne bpoinsa. KopryckynsipHO-BOIHOBOY
ayanusM. Jndpakuus 3J1eKTpOHOB Ha KpUCTAILIAX
794 CrioHTaHHOE W BBIHYXJIEHHOE M3IIyueHHE. YCTPOMCTBO W NPHHLIUI pabOThI
Jasepa
795 TCXHI/I‘IGCIfI/IC YCTPOMCTBA: CHEKTpPaJbHbI aHalu3 (CIEKTPOCKOI), Jasep,
KBaHTOBBII KOMIIBIOTEP
7.2.6 [IpakTnyeckue padotel. HabmoneHne aMHeR4aToro cuekTpa
ATOMHOE AJ1PO
7.3.1 MeTto/1p1 Ha0JIIOIEHUS M pETUCTPaLMM AIEMEHTAaPHbBIX YaCTHIL
OTtkpeiTHE pagunoakTuBHOCTU. OnbITH Pe3epdopaa o onpeneneHuto coctaBa
7.3.2 panuoakTuBHOro wu3nyuyeHus. CpoiicTBa anbda-, Oera-, raMMma-H3Iy4YeHHUS.
BnusiHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI
733 OtkpbiTHE TIpoTOHA W HeWTpoHa. HykimonHas monens sanapa I'eilizenOepra —
WBaneHnko. 3apsin sapa. MaccoBoe uucio sapa. M3oronst
734 Anbda-pacnan. DONeKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. [amma-
n3ydyeHue. 3aKoH paJuoaKTUBHOIO pacnaja
7.3 7.3.5 DHeprusi CB3M HYKJIOHOB B sipe. SnepHbie cuibl. Jledekt maccsl siupa
7.3.6 SnepHsble peakuuu. JleieHue U CUHTE3 SAEP
737 Snepubiii peaktop. Tepmosinepubiii cuHTe3. IIpoOieMbl W TEPCHIEKTHBBI
SIEPHOM PHEPTETUKH. DKOJIOTHUYECKHE aCIIEKThI SIIEPHON YHEPTETUKH
738 SHeMeHTaPHLIe gactuubl. OTKpbeITHE 1O3UTpOHA. DyHIaMEHTaJIbHbIE
B3aUMOJEHCTBUS
739 TexHudeckue ycTpoiicTBa: NO3UMETp, Kamepa BuibcoHa, saepHBI peakTop,
aToMHasi bomba
7310 [Ipaktnueckue pabotel. MccnenoBaHue TpeKoB dacTul (IO TOTOBBIM
¢dororpadusim)
OJIEMEHTBI ACTPODPU3NKU
31 Bun 3Bé3gHoro nHeba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, UX BHUIUMOE
JIBUKEHHE
82 Conneynas cucrema. I[lnanersl 3emHON rpymnmbl. [lnaHeTel-rUranTel U HMX
CIIyTHUKH, KapJIMKOBBIE IUIaHETHI. Masble Tesa CONHEYHON CUCTEMBI
8.3 Comnnue, ¢porocdepa u armochepa. ComHeuHass aKTUBHOCTD
8.4 Wctounuk sHeprun CostHIIa U 3BE3]
8 3BE3pl, MX OCHOBHBIE XapaKTEPUCTUKM: Macca, CBETUMOCTb, Ppaauyc,
85 TEMIEpaTypa, HX B3aUMOCBA3b. JlHMarpaMMa «CHEKTpaJIbHBIM Kilacc —
CBETUMOCTb». 3BE3/IbI [NIABHOM MOCIEI0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JUIsl 3BE3]1 TTIAaBHOM 11OCJIEJOBATEIbHOCTH
36 Buyrtpennee  ctpoenue  3B€3a.  CoOBpEeMEHHBIE  IIPEJICTaBICHUS O
MIPOUCXOXKACHUH U 3BoToIMN ConHIa U 3BE3/. DTarbl )KU3HU 3BE3]
Mneunsiii Ilyte — nama [amaktuka. CrnupansHas cTpykTypa ['amaktuku,
8.7 pacnpenenenue 3BE3N, raza u neuiu. [lonoxenne u nBumxenne ConHua B

lNamaxTuke. [1nockas u chepudeckas moacucTemMsbl [ amakTuku
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Tunel ramaktuk. PaguoramakTuku M KBasapbl. UEpHBIE ObIpEl B sapax

8.8
TJIAKTUK
Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa060ma. Pa3Oeranme ramakTuk.
8.9 Bo3spacr u paguyc Beenenno, Teopust bonpmioro B3peiBa. Mojens «ropsuen
Bcenennoit». PenukToBoe nznydyeHue
810 MacmrabHas  cTpykTypa Bceemennon. Meraranaktuka.  Hepeménnbie

po0JIeMbI ACTPOHOMHUH




IPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
ITPOTPAMMBI CPEJTHEI'O OBIIIEI'O OFPA30OBAHUS

Koxa
NMPoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJbTATaM 0CBOEHHS OCHOBHOM
00pa30BaTeJIbLHOM NMPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

1

CdopmupoBaHHOCT, YMEHUH pacro3HaBaTh (u3MUeckue sBICHUS (IIPOLIECCHI) U
OOBSICHATH UX HA OCHOBE M3YUYCHHBIX 3aKOHOB

Bnagenue  ocHoBomomararomMu  (pU3MYECKMMHM — TOHSATHSMH ¥ BEJIUYMHAMU,
XapaKTePU3YIOMMMH (HU3HUUECKHUE TTPOIECCHI

ChopMHupOBaHHOCT, ~ yMECHHI  NPUMEHSTh  3aKOHBl  KJIACCHUYECKOH  MEXaHUKH,
MOJICKYJISIPHOM (DU3UKU U TEPMOJAMHAMUKH, DJIEKTPOJUHAMHUKH, KBAHTOBOM (DU3UKU IS
aHaJIn3a U OOBSACHEHUS SIBICHUH MUKPOMHpA, MAKpOMHUpPA U METaMupa, pa3inyaTh yCIOBUS
(rpaHuLIbl, 06JACTH) MTPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, TIOHUMATh BCEOOIUI XapaKTep
(yHIaMEHTaJIbHBIX 3aKOHOB W OTIPaHUYEHHOCTb MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;
aHAIM3UPOBATh (U3NYECKUE TPOIECCHI, HCIONb3Yys] OCHOBHBIE TOJOXKEHUS, 3aKOHBI U
3aKOHOMEPHOCTH

ChopMHUpOBaHHOCTH YMEHHUSI pPa3iiMvaTh YCIOBHS NMPUMEHHMOCTH Mojelei (pu3mdeckux
TEJ ¥ MPOIECCOB (SIBJICHUIA)

ChopMupoBaHHOCTh yMEHHUSI pemiaTh pacu€THBIE 3aJaud C SIBHO 3aJlaHHOH W HESBHO
3ajaHHON (PM3MUYECKOI MOJIeNIbI0: Ha OCHOBAHUU aHAllM3a yCIOBUS BRIOUPATh (hU3HUECKUE
MOJIENIM, OTBEYaloImKMe TpPeOOBAaHWSIM  3aJaud, MPUMEHATh  (QOPMYJbI, 3aKOHBHI,
3aKOHOMEPHOCTH U TIOCTYNAThl (PU3MUECKUX TEOPHId TP UCIIOJIB30BAHUN MAaTEMATHUECKUX
METO/IOB pELIEHUs 3aJ]ad, NPOBOAUTh pacCyYETbl HA OCHOBAHMM HMEIOIIMXCSA JAHHBIX,
AQHAJIM3UPOBATH PE3YJILTATHI U KOPPEKTUPOBATH METOIBI PELIEHUS C YYETOM IOJIYYEHHBIX
pe3yabTaToOB

PemaTte xauecTBeHHbBIE 3a7auM, TPEOyIOIIME MPUMEHEHUS 3HAHWM W3 Pa3HBIX Pa3lIeJIOB
HIKOJIHOTO Kypca (U3UKH, a TaKKe WHTErpaluy 3HAHUN W3 JAPYruX MPEeAMETOB
€CTECTBEHHOHAYYHOTI'O LIMKJIA: BBICTPAUBATh JJOTHYECKYIO LIEMOYKY PACCYKICHUIN C OMOpPOMH
Ha M3y4YeHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3HUECKUE SIBICHUS

Brnanenue OCHOBHBIMH METOJAaMHU HAay4HOTO IIO3HAHMSA, HCIOJIB3YEMBIMH B (HU3HKE:
IPOBOAUTH TPSAMbIE W KOCBEHHbIE H3MEpeHHs (U3MUECKUX BEJIWYMH, BbIOUpas
ONTUMAJIBHBIN CIIOCOO M3MEPEHHUS U UCIOJIb3YsI N3BECTHBIE METO/IbI OLIEHKU MOrPEeIIHOCTEM
U3MEPEHUIl, TPOBOJUTH UCCIENOBAaHHE 3aBUCHMOCTEH (U3UUECKUX BEIHYMH C
UCIIOJIb30BaHUEM NPSMBIX HW3MEPEHUH, OOBSCHATH IMOJNyYEHHbIE PE3YJbTaThl, UCHOJb3YS
¢usnyeckue TEOpUH, 3aKOHBI W TOHATHSA, W JeNaTh BBIBOJbI, COOJIIOJATh IpaBHiIa
0e30macHOro TpyJa Mpy NPOBEIEHUH UCCIIE0OBAaHUH B paMKax y4eOHOro 3KCIIepUMEHTa U
y4e0HO-UCCIIEI0BATENbCKOM 1EATEIbHOCTH C UCIIOJIb30BAHUEM IIU(PPOBBIX U3MEPUTENBHBIX
YCTPOMCTB U 1a00paTOpHOro 000PYyIOBAHUS

CdopMUpoBaHHOCT, yYMEHUN AaHATW3UPOBATh W OIEHUBATh IOCIEACTBUS OBITOBON U
MIPOU3BOACTBEHHON NEATETLHOCTH YEJIOBEKAa, CBA3aHHOW C (DM3MUYECKUMH TPOIECCAMU, C
MO3ULMI  DKOJIOTHMYECKOH  0€30I1aCHOCTH; MPEACTAaBICHUA O  PALMOHAIBHOM
MPUPOJIOINOIB30BAaHUM, a TAaKXKE pPasyMHOM MCIOJIb30BAaHUM JOCTUKEHUM HAYKH U
TEXHOJIOTHH [Tl TATBHEHUIIIETO pa3BUTHSI YEIOBEYECKOTO OOIIECTBA

OBnajieHye pa3aIMuHbIMU CIIOCOOaMHU pabOThI ¢ HH(pOpMAIMEl PU3UUIECKOT0 COJIEPKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJOIHMH; pa3BUTHE YMEHHM
KPUTUYECKOT'0 aHaJIM3a U OLEHKHU JIOCTOBEPHOCTH MOJIydyaeMoi HH(opMaIiu

10

ChopMHUpPOBAaHHOCTH YMEHHI MPUMEHSTH OCHOBOIIOJIArAIONNE ACTPOHOMUYECKUE TTOHSATHS,
TEOPHUH M 3aKOHBI JJIS aHAIKM3a U 00BSCHEHUS (PU3NIECKUX MPOIIECCOB, MPOUCXOSAIINX HA
3BE3/1aX, B 3BE3MIHBIX CHUCTEMax, B MEXKTAJTaKTUUECKOW Cpele; ABUKEHUS HEOCCHBIX Tel,
9BOJIIOINH 3BE3] 1 BeenenHoit




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D

11O ®U3UKE
Kox o
pasjaenia IeMeHTa IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
TEeMbI
1 MEXAHUKA
1.1 KUHEMATUKA
1.1.1 Mexannueckoe aBrkeHue. OTHOCUTEILHOCTH MEXAHUYECKOTO aBrokeHus. Cucrema
oTcuYéTa

MaTCpI/IaJ'IBHaﬂ TOYKa.

7 TPacKTOopHa
E€ pamiryc-BeKTop:
Fle)=(xlr) pr ) =(2))

TpaeKTOpIIA,
. L
|1, HepeMemeHe: It
Ar=r(t,)-r(t)=r-n=
= (Ax, Ay, A2),
Iy TE.
CrojkeHIe MepeMeleHnit:
Ay =0y +4
CKOpOCTB MaTepHaﬂLHOﬁ TOYKH:
_ AF _,
L =— :}'r :[U‘x.UT.U_].
At |_o T

r

1.13 Ax : : :
13 v =—| =x/. amanorm4Ho v, =y, v.=z,.
r—=0

CrokeHHIe CKOPOCTEIl: &, =0, + 0, .

Brruucnenue nepeMeneHns 1 yTH MaTePUAIBHON TOYKH MPU MPAMOJIMHENHOM
JIBUKEHHUU BJIOJIb OCH X IO TpauKy 3aBUCUMOCTH Vy(t)

. _ AD .,
VCKOpPeHIe MaTepIAaIbHOI TOUKIL: d = &—L =u/=(a,.a,.a_).
I larsp '

Ao C .
a =—2* =(u,).'. aHaNOIM4HO a, = (v, ), a.=(v.)"
A |y ' ' S o




PaBHOMEpHOE NPSIMOJIMHENHOE IBUKCHUE:

1.1.5 x(t) =xg + Vet
v, (t) — vy, = const
PaBHOYCKOpEHHOE NPAMOIUHENHOE IBUKCHUE:
at”
x(t)=x,+u, t+-2
v (t)=uvu, +at
1.1.6 a, = const
225 _
Uy — Uy __JT[‘L-‘ 11]
v, + U,
IIpi IBIDKEHIII B OHOM HAMNpPaBIeHMI IyTb S= 1 2.7
CBoOonHOe najieHue. Y CKOpeHHne CBOOOJHOIO MaJeHHUS.
Vi l_ ﬂo
Yo o
(0] Xo ‘:
JIBIOKEHHE Tela, OPOIIEHHOTO IO YTIIOM 0. K TOPH30HTY:
L7 [.1‘{r}=.1b+uh.r=.uv +U,cosa-f
£ . 2
]\J'{t} =V, t U+ & =1, +Usina- -8
: 2 2
v (t)=uv, =u,cosa
v (t)=uv, +gt=u,sina— gt
g, =0
g, =—g= const
KpuBonunerinoe npmxenue. J[BUkeHNE MaTeprUaIbHOW TOYKH MO OKPYKHOCTH.
VYrioBas v TMHENHAS CKOPOCTh TOYKU:
v=wR
IIpu paBHOMEPHOM JBUKEHUM TOUKH 110 OKPYKHOCTH
118 2Ty
1. Ww=—=2m
T
[leHTpOCTpEMUTEIIBHOE YCKOPEHUE TOUKHU:
v? 2p
Qe =— =W
c R
[TonHOE yCKOPEHUE MATEPUAIILHON TOYKH
1.1.9 | Teépmoe Teno. MocTymaTenbHOe 1 BpamaTeNbHOE IBHKEHIE TBEPIOTO TelIa
1.2 JIMHAMUKA
121 Wuepumameueie  cucrembl  orcu€ra.  Ilepserii  3akon  Herorowa.  IlpuHimm

OTHOCUTENbHOCTH | anunes




Macca tena. IIToTHOCTE BeniecTBa:

1.2.2 _m
7
Cuna. [TpuHIMO Cynepro3ULIUK CUJT:
1.2.3 o S
FpaBHoueﬁCTB =F +Fh+..
Bropoii 3akon HerotoHa: aiia matepuansHoit Touku B MCO
F, = ma,
1 .2.4 ::;" :j:a
Ap = FAt
F = const
-
Fpy Fy
1.2.5 Tpernii 3axkoH HpI0TOHA [UIsl MATEpHUAIIBHBIX TOYEK:
Fi = =Fy
3aKOH BCEMUPHOTO TATOTEHHUS: CUJIbI IPUTSIKEHUSI MEXK]ly TOUCYHBIMU MACCAMH PaBHbI
mym,
F=G Y
1.2.6 | Cuna tsoxectu. LleHTp TshkecTH Tenma. 3aBUCHMOCTh CHJIBI TSDKECTH OT BBICOTHI h Haj
MIOBEPXHOCTHIO IIJIaHETHI paguycom RO:
GMm
mg=-—-
9= Ry + h)?
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 FE, = —kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHHUS:
Erp = uN
1.2.8 | Cuna TPEHUS OKOSI:
E, < uN
Koaddurment tpenns
JlaBieHue:
1.2.9 p= F
S
1.3 CTATHUKA
o
131 F

MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAILICHHUS:
M| = Fl, rae | — nnedo cussl

OTHOCHUTEJIbHO OCH, ITpoxosuiel uepe3 Touky O neprneHauKyJIspHO PUCYHKY

1.3.2

LlenTp macc Tena. L{leHTp Macc CUCTEMBI MaTEPUATIBHBIX TOYEK:




o mr +mory+. ..
Tam =
my + mp +...

B onHOpoaHOM moJie TSHKECTH

N

(g = const)

LHCHTP MACC TCJIa COBIIAAACT C €ro MCHTPOM TAKCCTHU

VYcnoBus paBHoBecus TBEporo tena B MCO:

133 | [M+M;+..=0
|E+F+...=0

1.3.4  3akon [Mackans

JaBnenue B xxuakoctu, nokosieics B MCO:
1.3.5 p=po+pgh

3akoH Apxumena:

>
>

FApx = _‘PBbITECH

1.3.6
€CIIH TEJO M KUJIKOCTh mokosArcs B UCO, To

Fapx = P9Vsurrecn
YcnoBue miaBaHus Tel
3AKOHBI COXPAHEHNMA B MEXAHUKE
NMnynbsc MmaTepranbHON TOYKHU:

1.4.1 o o
p =mv

I/IMHYJ'IBC CHUCTCMBI TCII:
1 .4.2 :j:ﬁ :::ﬁ :::ﬁ
p=p1t+p2t..

3aK0H U3MCHEHUS U COXPAaHCHUA UMITYJIbCA:

B CO ) )
AP = Ay + ot ) = Frpnen Dt + FrunonAt+- -
B MCO , ecniu
143 Ap = Ay +py+...) =0
€ClIn

- -

FlBHeLuH + FZBHemH+- ..=0

PeaxkTnBHOEC NBMKEHNE

F
1.4.4 ““i:QEZ::;
Ar X

Pabora cuiibl Ha MalloM NepCMCIICHUN

A=|ﬁ|-|ﬁf|-c05 a=F -Ax




1.4.5

« F

)]
MOoONIHOCTE CUJIBI:
€CJIM 3a BpeMs
At

pa60Ta CHJIBI UBMCHSACTCA HAa , TO MOIIIHOCTH CHUJIBIL
Ad
P=— =F-vu-coso
ﬂr Ar—=

1.4.6

Kunernueckas sHeprus MaTepuaibHON TOUKU:

mv?  p?

EKHH = =

2 2m

3aKOH N3MEHEHHUSI KUHETUYECKOW AHEPIUH CUCTEMBI MaTepuabHbIX Touek: B 1ICO
AExnH = Al + A2 + ..

1.5

1.4.7

1.4.8

1.5.1

HOTCHI_II/IaJ'ILHaH OHCPI'UA:
JJIs1 IOTCHIIHMAJIBbHBIX CHUJI

Ap = E1n0TeHu - EZl'[OTeHLL_z AEHOTeHu

HOTCHIII/IaJ'H)HaFI 3HCpFI/I$I MaTepHaJ'ILHOfI TOYKH B OI[HOpO)IHOM I10JIC TAXKECTU.
EHOTeHu =mg h

TToTeHIMATbHAS SHEPTUSl YIIPYTO 1e()OPMHPOBAHHOTO Tea:
p kx?
HOTeHI] 2

3aKOH U3MEHEHUS M COXPAaHEHHS MEXaHUIECKON YHEPTHUU:
Euex = By + Emmm-

B HCO AE,ex = Agcex menorenn. cans
B IICO AE,x = 0. eCI Agcex menoresn. cax = 0

MEXAHUWYECKHUE KOJIEBAHWA 11 BOJIHBI

INapmonnueckue konebaHMsi MaTepUaIbHOW TOYKU. AMIUIUTYJa U (a3a KojJeOaHUH.
Kunemarnyeckoe onucanue:

x(f) = Asin| ot +o0, ).

v.(f)=x,

a=(v, ), =—ox()=a +0x=0,
IZIE X - CMEILEHUE U3 PABHOBECHSL.
JlMHaMHYEeCKOE ONIUCAHME:

ma, = —kx,
rje
k=mw?
. 9TO 3HAYHUT, YTO
F, = —kx

3Hep1"eTI/I‘-IeCKO€ OIIMCaHHuC (3aKOH COXPAaHCHUA MEXaHUYECKOI 3HepFI/II/I)Z




2.1

— [ p— —

2 2 2 2

nﬂz+ﬁcﬁ mr_ kA

CBs3p aMIUIMTYAbl KOJEOaHWH CMEUIeHHs MaTepHallbHOW TOYKM C aMIUIUTYJaMH
KoJIe0aHUH €€ CKOPOCTH M YCKOPEHHUS:

Upe =0, @ =4

Ilepuona u yactoTa KoJeOaHUA:

r-*_1

] v
HepI/IOI[ MaJIbIX CBO60,Z[HBIX KOJIEOAHWH MaTeMaTHYECKOIro MasTHHKA:

1.5.2 /
> T= EIJ:
g
[Tepron cBOOOAHBIX KOJICOAHUH MPYKMHHOTO MasiTHUKA:
m
T=2n|—
k
1.5.3 | Bumyxennsie konebanns. Pezonanc. PesonancHas KpuBast
ITonepeunslie 1 MPOLOJIBbHBIE BOIHBI. CKOPOCTh PACIIPOCTPAHEHUS U JUIMHA BOJIHBIL:
v
1.5.4 A=vl=—
Wntepdepentmst u nudpaxiyst BOJIH
1.5.5 | 3pyk. Cxopocts 3ByKa
MOJIEKYJISIPHAS ®U3UKA. TEPMOJINHAMUNKA
MOJIEKYJISIPHAS ®U3UKA
Mognenu cTpoeHus raszoB, >KUAKOCTeW U TBEpAbIX Ten. Ilycte TepMonnHammyeckas
cucrema (Tesno) cocTouT u3 N 0AMHAKOBBIX MOJIEKYJ. Torja KOJu4ecTBO BEIIECTBA
N m
V= —=—
2.1.1 Naom
— 4UCII0 ABOTapo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAas Macca BeIlecTBa
2.1.2 | TemnoBoe ABIKEHIE aTOMOB U MOJIEKYI BELIECTBA
2.1.3 | BsaumopeiicTBIE YaCTHI] BEIECTBA
2.1.4 | Iudbdysus. BpoyHOBCKOE ABIKEHNUE
2.1.5 Monens uneanpHoro raza B MKT
CBsi3b MEXIy [aBICHHEM U CpEJHEH KHWHETUYECKOM DSHEpPrueil IOCTyNaTeIbHOIo
TEIJIOBOTO JABMKEHUS MOJIEKYJI UealibHOro ra3za (ocHoBHoe ypaBHeHue MKT):
p—lm,nu:—znifm“uz 20z
— L - S =5 Cnoce
rae m0 — Macca OJHOW MOJIEKYJIBI,
N
n=—
%4
2.1.7

AbcomtotHas temneparypa: T =t +273K




Ces13p TemmepaTypbl Ta3a €O CpeAHEM KHHETUYECKOW HHEPrue IOCTYyNaTEeIbHOIO
TEIUIOBOTO ABMKEHUS €TI0 MOJIEKYJL:

2.1.8 r - 3
— | m
E .=|—|==kT
B 2
2.1.9 | ypasuenne p = nkT
Mojenp u1eallbHOro ra3a B TepMOJUHAMUKE:
| VpapHeHHe MeHeTeeBa — KiarneHpona
| BelpakeHHe 114 BHYTpeHHeH 3HeprHH
VpaBaeHHne MeHeneeBa — KianeiipoHa (IpHMEHIMBIE (OPMEI
JAIIHCI):
m RT
pV="_RT =vRT =NkT, p=P"2
2.1.10 i L
BLTPEI:KEHII'E AT BH}-’TPEHHEﬁ IHCPIHI OJHOATOMHOI'O HICAIIBHOTO
rasa (IpIMeHIIMEIe (DOPMEI 3aIIICH);
-3 3 3m 3
U==VRT ==NkT ==—RT =vc T ==pV
2 2 21 2
3axoH [lanbToHa U1 TaBIEHUSI CMECU Pa3pEKEHHBIX Ta30B:
2.1.11
p=p1+p2t..
N3omporieccrl B pa3pexeHHOM ras3e ¢ MOCTOSTHHBIM YUCIOM MOJIEKYT N (C TOCTOSTHHBIM
KOJINYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,
uzoxopa (V = const):
— = const
n3obapa (p = const):
2.1.12 4
T — = const
T
I'padmyeckoe mpencraBieHue uzonpoieccos Ha pV-, pT- u VT- quarpammax.
OO0beaMHEHHBIN Ta30BbIM 3aKOH:
144 "
-— =cons
T
JUIsL IOCTOSIHHOTO KOJIMYECTBA BEIIECTBA V.
HaCLIH_ICHHLIC W HCHACBIIICHHBIC IIapbI. KauecTBeHHast 3aBUCHMMOCTb IUIOTHOCTH H
2.1.13 | japneHust HACBILEHHOTO Tapa OT TEMIEPATYphl, HX HE3aBUCHMOCTh OT 00BEMA
HACBIIIEHHOT' 0 Tapa
Bnaxnocts Bo3ayxa.
OTHOCHTENLHAS BIAXHOCTD:
2.1.14

¢ _ Puapa (T) _ Prapa (T)
Puaceimnapa (T) Pracrimnapa (T)




7 1.15 V3MeHeHue arperaTHbIX COCTOSIHMA BELIECTBA: UCHAPCHHE W KOHCHCAIMS, KUICHHE
KHUJIKOCTHU
2.1.16 | Ysmenenne arperaTHIX COCTOSHMUIA BEIIECTBA: [LUIABICHAC H KPUCTAILIH3AIHS
2.1.17 | TIpeoGpasoBanme sHepriu B (pa30BbIX MEPEX01ax
2.2 TEPMOJIMHAMMKA
2.2.1 | TemnoBoe paBHOBECHE U TeMIIEpaTypa
222 BuyTpenuss sneprust
973 | Temnomepenaua kak cocod U3MEHEHUs! BHYTPEHHEN dHEPruu 6€3 COBEPIICHUS PAOOTHI.
KonBekuusi, TeronpoBoAHOCTb, U3TyUYeHUE
KonuuecTBo TEmioThI.
224 | YaenpHas TENI0EMKOCTh BEIIIECTBA C:
Q = cmAT
VY nenpHas Teriota napoodpazosanus L: Q = Lm.
2.2.5 | VnaensHas Terviora masaeHus A: O = Am.
Y aenpHas TEII0Ta Cropanusi Torusa q: O = gm
DneMeHTapHasi paboTa B TEpPMOIMHAMUKE:
2.2.6 A =pAV
Beruncnenue paboTs 1o rpaduKky mporecca Ha pV-auarpamme
IIepBblil 3aKOH TEPMOJAMHAMUKH:
Q2 =AU + A1 = Uz —Up) + App
2.2.7
Anuabara:
Qz=0=41;, =U; —U) =AUy,
228 Bropoii 3akoH TepmoanHamMuki. HeoOpaTumble poreccht
[Tpunimne! aeiictBus TemnoBbix MamuH. KIT/I:
2.2.9 nzﬂﬂm =Qm_|h.01m'[|=l_|a._oxm[|
MakcumanbHoe 3Hauenne KIIJI. [ukn Kapno:
2.2.10 T — T T
max 1 = Ny, = =P e .
T arp T g
9911 VYpaBHeHHE TEIIOBOro OanaHca:
o Q1+Q2+Q3+...=0
3 AJIEKTPOIUHAMUKA
3.1 DIEKTPUYECKOE IOJIE
3.1.1 Onektpusaumus Ten W €€ NPOsBICHUA. DNIEKTPUUYECKWi 3apsa. JlBa Buga 3apsja.
DneMeHTapHbIA AJEKTPUUECKUI 3aps]l. 3aKOH COXPAHEHUsI JIEKTPUUYECKOT0 3apsiia
B3aumoneiicteue 3apsanoB. Toueunsie 3apsapl. 3akoH Kynona:
B OJHOPO/IHOM BEILIECTBE C JUAICKTPUUECKOU MPOHUIIAEMOCTHIO
€
3.1.2
F=k|{?1|'|‘]: _ 1 _|‘?1|' 4,
e’  dmes, 17
3.1.3

OnexTpuueckoe nose. Ero neiicTBue Ha 31eKTpUYECKUE 3apsiibl




Hanpsx€HHOCTB 3JIEKTPUYECKOrO MOJIA:
[Tone Toueunoro 3apsna:

4
E. =k

OOTHOPOAHOC IOJIC:

>

E = const.

KaprtuHb! 1MHNMNM HANPSY)KEHHOCTHU 3TUX ITOJIEH

IloTeH1IMaILHOCTH SJICKTPOCTATHUYCCKOI'O ITOJIA.
Pa3zHoCTh MOTEHITNANOB B HAIps>KCHUC:

Az = q(P1 — ¢2) = —qAp = qU.

HOTCHLII/IaJ'IBHa}I 3Hepm;1 3ap;ma B BJ'IGKTpOCTaTI/I‘ICCKOM I10JIC:
W=q¢

A=-AW

ITorenmuan QJICKTPOCTATHUYCCKOI'O ITOJIA:

CBsi3b  HaANpPsDKEHHOCTH TIOJISI M Pa3sHOCTH  MOTEHIMAJIOB  JJIA
anekTpocrarnueckoro mois: U = Ed

OJIHOPOJTHOTO

HpI/IHHI/IH Cynepro3nguu 3JICKTPUICCKUX TOJIEH:

E=E +E+...,0=a +ds+..

[IpoBOAHMKH B 3JIEKTPOCTATUUECKOM IOJIE.
YcnoBue paBHOBECHS 3apsiIOB: BHYTPHU MPOBOJAHUKA
Et=0

BHYTPH M HA IIOBEPXHOCTH IIPOBOJIHHUKA (@ = const

JuaneKTpuKu B OJEKTPOCTaTHYEeCKOM Tmosie.  JmdnmekTtpuyeckas
BELIECTBA €

MMPOHUIIACMOCTD

3.1.10

3.1.11

Kongencarop. 31eKTpo€MKOCTh KOHJEHCATOPA:
q

C=—

U

SHGKTpOéMKOCTB IUIOCKOTO KOHACHCATOpa:
gegS

C=T—€C0

Hapanneanoe COCOAMHCHUC KOHACHCATOPOB!
q=q1 +QZ+---,M =UZ =""G[apaJIJI_C1 +C2+-"

IlocnegoBarenbHOE COCTMHEHHUE KOHACHCATOPOB:

1 _ 1 4 1 4
Cnocn Cl CZ

U=U1+U2...,ql:CI2 =...,

OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa:

3.2

3.2.1

3AKOHBLI ITIOCTOAHHOI'O TOKA

Cuia Toka:




1=

ﬂ"r_tr—yﬂ

ITocTostaHbIN TOK: I = const
JI1st MOCTOSTHHOTO TOKA q = It

322

VYcnoBus CynecTBOBaHMs 3JEKTPUUECKOTO TOKA.
Hanpspokenne U u OJ1C E

323

3axoH OMa 711 yyacTKa LIeTH:

I_U
"R

3.24

DJEeKTpUYECKOEe  COMPOTUBIEHHE. 3aBUCUMOCTb  CONPOTUBJIEHHUS  OJHOPOJHOTO
MIPOBOJIHUKA OT €r0 JUIMHBI U CEYCHUS. Y IeTTbHOE CONMPOTUBIICHUE BEIIECTBA.

l
R:p§

3.25

3.2.6

Ucrounuku Toka. 3/]C ucrouHmka Toka:

ACTOpOHHI/lXCPlJI

q

E=
BHyTpeHHee conpoTUBIEHNE UCTOYHUKA TOKA

3akon OMa 1t moTHOM (3aMKHYTOW) AnekTpudeckoit nenu: E = IR + Ir, oTkyaa
E

" Rr

E.r
= R

3.2.7

[TapamiensHOE COEAUHEHUE TPOBOJHUKOB:
I=11+12+..,Ul=02=.,

L1, 1,
Rnapa.fm Rl RZ

HOCHeﬂOBaTeHLHOC COCOINHCHHUC HpOBOI[HI/IKOBZ
U=UuUl+02+.,11=12=..,
RHOCJI = R1 + R2+ "

3.2.8

Pabota snekrpuueckoro Toka: A = [Ut.
3akon Jxxoyins — Jlenma:
Q=1I%Rt

Ha pesucrope
2

, U
R:Q=A=I?Rt=1Ut= —t

329

MOIHOCTH AEKTPUUECKOTO TOKA:
A4

At Ar—(
TernoBas MOIIHOCTb, BBIACIISIEMAs HA PE3UCTOPE:

. P
P=I'R=—=IU
R

-

MoOIIHOCTh UCTOYHHKA TOKA:




M{:‘:m
PEz—' =EI

Aty

3.2.10

CBoOOIHBIE HOCHTENHM DJCKTPUYECKHX 3apsiioB B IMPOBOJHUKAX. MeXaHU3MBI
IIPOBOAMMOCTH TBEPIBIX METAJJIOB, PACTBOPOB M PACIUIaBOB JJIEKTPOJIUTOB, Ta30B.
[TonynpoBoaHuku. [101ynpoBOAHUKOBBIN THOL

3.3

MATHUTHOE I1OJIE

3.3.1

MexaHndeckoe B3aWMOJIEMCTBME MArHUTOB. MarnuTHoe mosie. BekTop MarHuTHOM
MHAYKUUU. [[pyHIUD Cynepro3uiuy MarHuTHBIX MOJIEH:

-

JInaun HHAYKOUW MAardHuTHOI'O IT0JIA. KapTI/IHa JIMHAMN WHAYKOUW MAarHuTHOI'O IT0JIA
IIOJIOCOBOI'O U l'IOI[KOBOO6p33HOFO INOCTOAHHBIX MarHuTOB

332

OnbiT Dpcrena. MarHuTHOE MOJ€ MPOBOJAHMKA ¢ TOKOM. KapTuHa JIWMHUNA WHIYKIUU
MArdiuTHOIO 1I10Jd AJIUHHOTO HpHMOF (0] HpOBOI[HI/IKa nu 3aMKHYTOI‘ 0 KOJbLOCBOT'O
MIPOBOIHMKA, KATYIIKH C TOKOM

333

334

Cuna Amriepa, e€ HanpaBJICHUE U BEJIMYMHA:
F4 = IBlsina

Tac a — yroji MCEx1y HaIlpaBJICHUCM IIPOBOAHHUKA U BEKTOPOM

Cuna Jlopenna, e€ HanpaBlIeHUE U BEJIMYUHA!
Frop =l q | vBsina

i€ 0. — YTOJl MEX]ly BEKTOpaMu
JIBI>KEHME 3apsKEHHOM YacTULbl B OTHOPOJHOM MarHUTHOM IOJIe

3.4

DJIEKTPOMATHUTHASA UHAYKIUA

3.4.1

[ToTok BekTOpa MArHUTHOW UHAYKLIUH:
® =B, S =BScosa

342

343

SABnenue snekTpoMarHuTHON HHAYKIMK. DJ{C uHAyKIMU

3aKoH 3JIeKTpoMarHuTHOW nHaykimu dapazes:

AD
Ef :_E :—(:I:lir
Af—

344

O/1C vHAYKIMH B IPSIMOM MPOBOTHUKE JUTUHOM |, IBIDKYIIIEMCSI CO CKOPOCTHIO

v




B OJTHOPOJIHOM MarHMTHOM ItoJie B:
| E; I= Blvcosa

IZI€ 0L — YIOJI MeXAy BEKTOpoM B 1 HOpMaibio

n

K IIJIOCKOCTH, B KOTOPOH JIexkKaT BEKTOPHI
lnv
eciu
1
é
TO
|E; |= Blv
3.4.5 [IpaBuno Jlenua
NHayKTUBHOCTE:
)
L=—
I
346 umm®=LI
Camounnykuus. 9JC caMOMHIYKIIMH:
E=-L3 =11,
Aty
DHeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM:
3.4.7 _LI?
w, = >
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHU S 1 BOJIHBI
Konebartenbubiit koHTYp. CBOOOJIHBIE 3JIEKTPOMArHUTHBIE KONEOAHHS B HICATHHOM
KoJIe0aTeIbHOM KOHTYPE:
3.5.1

[4(1) =Guassin( @+,

]fffﬁ] =g, =, cos( @t + @) =1 cos(ct +q))

®opmyna Tomcona:

T =2n+VLC
OTKyJa
21 1
w=—-=—




CBs3b aMIUTUTYABI 3apsAa KOHJEHCAaTopa C aMIUIMTYJIOW CHJIBI TOKa IMpPH CBOOOHBIX
3JIEKTPOMAarHUTHBIX KOJICOAHUSAX B U/I€ATBHOM KOJIe0aTeIbHOM KOHTYpE:

— Iﬂ'l.ll
gﬂm -
)
3.5.2 3akoH COXpaHEHHS SHEPTHH B HACATHHOM KONEOATETHHOM KOHTYPE
3.5.3 | BrmyxaeHHbIE MEKTPOMATHATHBIE Kolebanus. Pe3oHanc
Ilepemennslii Tok. IIpon3BoacTBO, nepeaaya U NOTPeOIEHNE AIEKTPUIECKON IHEPTUH
ol ol ol .
354 U LI®T CU~ Li®
+ = e = e — const.
2 2 2 2
CBoiicTBa  2JIEKTPOMAarHUTHBIX  BOJH. B3anMHas  opueHTanmuss  BEKTOPOB B
355  ONIEKTPOMArHUTHOH BOIHE B BaKyyMe:
ELlBlc
356 @ LIKama 3neKTpOMarHUTHBIX BOJIH. [[puMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY
3.6 OITUKA
36.1 [IpsAMomMHENHOE pAaCIpOCTPaHEHUE CBETA B OIHOPOJAHOW cpese. TOYECUHBI HCTOYHHK.
Jlyu cBera
3aKOHBI OTPAKEHUS CBETA.
a=pf
3.6.2
alp
FZRTTLITTTT
3.6.3 | [loctpoenne n306pakeHuii B MITOCKOM 3epKae
3aKOHbI IPEJIOMIIEHHSI CBETA.
IIpenomiienue cBera:
nysina =n,sinf.
AOCOMIOTHBIN NTOKa3aTesb MPEITOMIICHHUS:
Nage = —
abc v
OTHOCUTENBHBIN MOKa3aTeNb NPEIOMIICHHUS:
ny ="
Noruw = — = —
3.6.4 L v
"
N

3.6.5

Xox srydei B mpu3Mme.
1"1 = ‘L"J . H].}']. = Hl}'J

CooTHOILIIEHHE YaCTOT U COOTHOIICHHUE JIJTMH BOJIH MPU NIEPEX0E MOHOXPOMATUYECKOTO
CBeTa uepe3 rpaHully pasjziesa IByX ONTHUYECKUX CPE:




H,< ni 1y

n

ITonHOE BHYTpEHHEE OTpaKEHUE.

IIpenenpHbIil Yo IOJHOTO BHYTPEHHETO OTPAKEHHUS:

. 1 mn

Sinay, = =—
Norn n

3.6.6

3.6.7

C06Hpa}omne Hh pacCCUBAOIINC JIMH3LI. ToHkas mH3A. (DOKYCHOC pacCTodHueC Hn
OIITHYECKAas CUjia TOHKOM! JIMH3HI:

dopmyiia TOHKOM JIMH3bI:

VBenuueHue, 1aBaeMoe JIUH30M:

F\ h
f

R
B cnyuae paccenBaroiei JMH3bI:

3.6.8

3.6.9

3.6.

1
D0=F= =0,
D

e h 1fl 1
H d

Xon nyda, HpPOIIEIIIEro JHMH3Y IOJ NPOU3BOJBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKO

ocu. IlocTpoeHne wu300pakeHMH TOUKM W OTpe3Ka MNpSAMOM B coOMparouX MU

pacCc€uBaArOIMX JIMH3aX U UX CUCTEMAX
CDOTO&HHapaT KaK ONTHYECKUH l'[pI/I60p. I'na3 kak onruyeckas cucreMa

WnTepdepennus ceera. KorepeHTHbIE HICTOYHUKU. Y CJI0BUS HA0JIIOIEHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTEp()EPEHLUMOHHOW KapTHUHE OT JIBYX CHUH(A3HBIX KOT€PEHTHBIX
HUCTOYHHUKOB:

A
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3

i

I+

v
MIHIMYMEI — A=(2m+ 1), m=0£1,

&

2,43,

=¢

3.6.11

Hudpakuust cBera. Judpakumonnas pemérka. YciaoBue HaOMIOACHUS TJABHBIX
MaKCHMYMOB IIpH HOPMAJIbHOM NaJIEHUM MOHOXPOMAaTHYECKOIO CBETA C JUIMHOM BOJIHBI
A Ha peméTKy ¢ nepuoaoM d:




dsing,, =miA,m=0,+/-1,+/-2,+/-3,..

3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJTHOBOM 1Y AJIN3M
4.1.1 | I'mnoresa M. Inanka o kauTax. ®opmyuna [Tnanka: E = hy
dotonsl. DHeprus poToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynsce potona:
_E _hv _h
P=C=7C ™2
4.1.3 | ®oroaddexr. Ombitsr A.I'. Cronerosa. 3akous horodhdexra
VYpasaenue DitamTeiHa 1 Gpotodrddexra:
ECI)OTOHa = ABbIXOﬂa + EKnHmax ’
hc
E(l)OTOHa =hv = 7}
4.1.4
hc
ABbeoaa = hv]{p = A_Kp
2
mv
Eunmax = Zmax = eUsan
JlaBiieHue cBera.
4.1.5 | Jlapnenne cBera Ha IOJHOCTBIO OTPaXKalolLlyl0 TOBEPXHOCTb W HA TOJHOCTBIO
MOTJIONIAOIIYIO TTOBEPXHOCTh
4.2 DU3UKA ATOMA
4.2.1 | IMnanerapHas Mozxenb aToMa
[Tocrynarer bopa. M3ny4enne u noriomnienrne GOTOHOB MPH TMIEPEXOIC aTOMa ¢ OJTHOTO
OBHSI SHEPTUU Ha JIPYTOM:
422 P R APy
Jijv TR = -_ = EH - EHJ
“mn
JInHenyaTele CIEKTPBI.
423 CriexTp ypOBHEH SHEpTUH aTOMa BOJOPOAA:
o -13,63B
E =——, n=1.23_ _
n*
4.3 OU3UKA ATOMHOI'O AJIPA
431 Hyxnonnas moznens spa Ieisen6epra — MBanenko. 3apsi sapa. MaccoBoe 4uciio spa.
N3oTomnsl
PannoakTuBHOCTS.
432 Anbda-pacnan;

A A4 4
7 X—>>-Y+ 3He




bera-pacnan.
DneKTpOHHBIN B-pacman:

A A 1] -
s X— Y+ je+v,
[To3uTponHbIi B-pacnan:
A A 0= | .,
sX—=2 Y + e+ v,

l'amma-u3nydenue

433

3akoH pPaaAruOaKTUBHOI'O pacliaaa:
—t
N(t) =Ny *2T
HYCTB m — Macca pagJuOaKTHUBHOI'O BEIICCTBA. Torz[a

—t
m(t) =mg* 2T

434

SnepHbie peakuuu. JleneHre U CUHTE3 SAEP
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