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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
MOJIOKEHU M TpeOOBaHMK K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHOM MPOTPaMMBI,
npencrasiaeHHbix B @I'OC COO, a takxke ¢ yuéroMm ¢enepanpbHOil pabodell mporpaMMbl BOCHUTAHUS U
Konnenmun npenogaBanust yaeoHoro npeamera «Ou3uka» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoii
®denepanuu, peaau3yronnX OCHOBHbIE 00pa30BaTEeIbHbBIE POTPAMMBI.

[Iporpamma 1o ¢usmuke omnpenensier o00s3aTeIbHOE MPEAMETHOE COJAEpKAHHE, YCTaHABIUBAET
PEKOMEHIYEMYIO0 TIOCJIEIOBATEIbHOCTh H3Y4YEHHs] T€M U pa3/ieloB Y4eOHOro mpeamera ¢ Yu&ToM
MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH y4e€OHOro Mpoliecca, BO3PACTHBIX O0COOEHHOCTEMH
obOyuatomuxcs. [Iporpamma mo ¢usuke Aaét MpeACTaBICHUE O IENAX, COJICPKaHHH, OOIICH CTpaTeruu
o0y4eHHs, BOCIUTAHMUSA M pa3BUTHS OOYYAIOUIMXCS CpeacTBaMH ydeOHoro mnpenmera «Dusmka» Ha
yri1yONnéHHOM YpOBHE.

Nzydenne xypca Gu3nku yriryoJE€HHOTO yPOBHS MMO3BOJISET PEaTu30BaTh 3a1a4u PO(HeCCUOHATBLHOM
OpHUEHTAIINH, HAIPABJIEHO Ha CO3/IaHUE YCIIOBUM JJISl IPOSIBIIEHUS] CBOUX MHTEIIEKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEW KaXIpIM OOYYaIOIIMMCS, KOTOPbIE HEOOXOAMMBI [JIsl TPOJOJDKEHUS O0pa3oBaHUSA B
opranuzanusax npopecCHOHATBHOTO O0pa30BaHUSA MO PA3TUYHBIM (DPU3UKO-TEXHUYECKHUM U HWHKCHEPHBIM
CHEIHATbHOCTSIM.

B mporpamme no ¢usuke onpenensiorcs MIaHUPYEMble pe3yibTaThl OCBOCHUS Kypca (U3MKH Ha
YpOBHE CpefHero o0miero o0pa3oBaHUS: JTUYHOCTHBIC, METAIpeJMETHBIE, MPEeIMETHBIE (Ha YrITyOJIEHHOM
ypoBHe). HaydHO-MeTOHONOTHYECKOH OCHOBOW sl pa3padoTKW TpeOOBaHMHA K  JMYHOCTHBIM,
METaNpeIMETHBIM U TIPEAMETHBIM pe3ysbTaTaM OO0YyYarolmuXcs, OCBOMBIIMX MPOrpaMMy O (U3MKE Ha
YPOBHE CpEIHEro 00IIero oopa3oBaHUs HA YriayOJIEHHOM YpPOBHE, SIBISIETCS CHUCTEMHO-ACSITEIIbHOCTHBIN
MOJIXO/I.

[IporpamMma no pu3uke BKIIOYAET:

IUTAHUPYEMBIE pe3yNbTaThl OCBOCHHsSI Kypca (u3uMku Ha YriayOnEéHHOM YpOBHE, B TOM YHCIE
IpeIMETHBIE PE3YNIbTaThl 10 T01aM O0YUYEeHHUS;

cojiepkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

[IporpamMmMa 1no ¢u3uke MMEEeT NMPUMEPHBIA XapaKTep M MOXET ObITh HCIOJIb30BaHA YUUTENISIMU
(bU3UKH 11 COCTABIICHUSI CBOMX PAO0YUX MPOTPaAMM.

[IporpaMMa 1o (u3MKe HE CKOBBIBAET TBOPUYECKYID HWHUIMATUBY Y4YUTENIEeH M TPEAOCTaBIISIET
BO3MOYKHOCTH [UIS pEalM3allii pa3IMYHbIX METOAMYECKMX TOAXOJOB K MpernojaBaHUI0 (U3MKM Ha
yrIIyOJIEHHOM YpOBHE IPH YCIOBUU COXPaHEHMsI 0053aTeIbHOM YacTu CoiepiKaHus Kypca.

dusnka Kak Hayka o HauOoJiee O0IIMX 3aKOHAX MPUPOBI, BBICTYyIAsl B KAUeCTBE yueOHOTo ImpeaMera
B ILIKOJIE, BHOCUT CYIIECTBEHHbII BKJIaJ B CHUCTeMY 3HaHUH 00 okpyxkatomeM mupe. IkonpHBIH Kypc
¢u3MKN — cucTeMo0Opa3yoNuil Il eCTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB, MTOCKOIbKY (hHU3HUYECKHe
3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4yaeMbIX XUMUEH, Onosoruei, pusnyeckon reorpadueit
u actpoHomueil. Mcnonp3oBaHnue U akTUBHOE MPUMEHEHHE (U3NYECKUX 3HAHUN OMpENeIusio XapakTep U
OypHOE pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJOTWH B cepe PHEpreTHKH, TPAHCIOpPTa, OCBOEHHUS KOCMOcCa,
MOJIy4YEHHUsI HOBBIX MaTE€pPHAJIOB C 3a/laHHBIMM CBoOMcTBaMHU. M3ydyeHne (U3MKH BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYyHOW KapTUHBI MHpa oOydaromerocs, B (OPMHpPOBAHHE YMEHHA
NPUMEHSATh HAyYHBIH METOJI TO3HAHUS MPH BBHIIIOJTHEHUN UMHU YUEOHBIX HCCIIEIOBAHUIM.

B ocHOBY Kypca (U3MKH Ha ypOBHE CpPEAHEro ooOmero oOpa3oBaHUs MOJOXKEH PAJ HUIeH, KOTOpbIe
MO>KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoen yenocmnocmu. B COOTBETCTBUM C HEN KypC SABIISIETCS JJOTUYECKN 3aBEPIIEHHBIM, OH COAEPKUT
MaTepuai U3 BceX pa3zesioB GU3MKH, BKIIOYAET KaK BOIPOCH KJIIACCUYECKON, TaK M COBPEMEHHON (UBHKH.



Hoea czemepanuzayuu. B COOTBETCTBMM C HEW Marepuanl Kypca (QU3HKH OOBEIWHEH BOKPYT
¢busnueckux Teopuil. Benymum B kypce siBisieTcs: GOpMUPOBAaHUE MTPEICTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTepUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanusanus MPEANogaracT MCHOJIb30BAHUE T'yMAaHUTAPHOTO
noTeHuana Gpu3nueckon HayKu, OCMBICIIEHHE CBS3HM Pa3BUTHUA (DU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPOOIEMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢usuku yrayOneHHOrO ypOBHS —TIperoiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKMX M TEXHOJIOTMYECKUX MPUIIOKEHUIH H3YUYEHHBIX TEOpUU U
3akoHOB. [Ipu »TOM paccMaTpuBarOTCS Ha YPOBHE OOLIUX IMPEACTAaBICHUI M COBPEMEHHbIE TEXHUYECKHE
YCTpPOICTBA, U TEXHOJIOTHH.

Hoen rkonocuzayuu peanusyercs MOCPEACTBOM BBEICHUS JIEMEHTOB COJEP)KAaHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM Tpo0IeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHUKH U TEXHOJOTHH, a
TaKxke 00CyKACHUs POOIEM PAlMOHATIBHOTO IPUPOIOTIONB30BAHUS U HKOJIOTHUECKOM OE30MaCHOCTH.

OcBoeHHE CONEpKaHUs MPOTPAMMBI 10 (GU3HUKE TOJKHO OBITH IOCTPOCHO HA MPUHIUIIAX CHCTEMHO-
NEesTeIbHOCTHOrO mnoaxoaa. s ¢u3MKM peann3anusi 3TUX HOPUHLUIIOB Oa3upyercs Ha HCIOJIb30BaHUU
CaMOCTOSITENIFHOTO JKCIEpUMEHTa KakK IOCTOSHHO JeicTByromero ¢akropa ydebHoro mpouecca. Jlis
yriayOnE€HHOTO YPOBHA — 3TO CHUCTEMa CaMOCTOSITENIbHOTO YYEHHYECKOTO SKCIIEPUMEHTA, BKIIIOYAIOIIETO
(bpoHTaNbHbIE YUEHUYECKUE OMBITHI MPH M3YYEHUHU HOBOTO MarepHala, J1abopartopHbie paboThl U paboThI
npakTukyma. [Ipu 5ToM BO3MOXHBI [1Ba crioco0a peanu3anuu GU3NYecKoro nNpakTuKyma. B mepBom ciydae
MIPaKTUKyM MpoBoauTcs aubo B koHie 10 m 11 knaccos, 1100 mocie mepBoro U BTOPOrO MOIYTOAUM B
Ka)KJIOM M3 3TUX KiaccoB. Bropoil crioco6 — 3To uHTerpanus paboT NpakTukyMa B CUCTEMY J1a00paTOPHBIX
paboT, KOTOpPBIC IPOBOAATCS B IpoIlecce U3ydeHus pasnena (temsl). [lpu atom mox paboTamu MpakTHKyMa
[IOHUMAETCS CaMOCTOATEIbHOE MCCIIEI0BAaHUE, KOTOPOE IPOBOJUTCS IO PYKOBOJCTBY CBEPHYTOIO,
00001mEHHOr0 BUAa O€3 MOImaroBoi MHCTPYKIINH.

B nmporpamme 1o gu3uke cucTemMa yueHUYeCKOro SKCIepuMeHTa, 1ab0paToOpHbIX paboT U MpaKTHKyMa
MIpe/ICTaBJICHA €IUHBIM IMepeuHeM. BbiOop TeMaTuKu Al STUX BHUJOB YUYEHHYECKUX MPAKTHUECKUX paboT
OCYIIECTBISICTC Y4YacCTHUKaMU 0OpPa30BaTENbHOIO IpOLecca MCXOAs M3 OCOOCHHOCTEH MNOypOYHOTro
IUTAHUPOBAHMS U OCHalleHusl kabuHera Gusuku. IIpu 3ToM obecnednBaeTcs OBIAJCHUE O0YYaAIOLIUMHUCA
YMEHHUSIMH TPOBOAMUTH MpsSMble M KOCBEHHBIE M3MEPEHMsI, MCCIENOBAHUS 3aBUCUMOCTEH (DU3HUECKUX
BEJIMYMH U TIOCTAaHOBKY OIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE yensercs pEIIEHHI0 pPacdE€THBIX M KauecTBEHHBIX 3ajgad. [lpum stoM g
pacuéTHBIX 3aja4 MPHOPUTETOM SBISIIOTCS 3aJaud C SIBHO 3a/laHHOM M HESBHO 3aJlaHHOM (u3mueckoi
MOJIETIBIO, TO3BOJIAIOIINE IPUMEHATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO pas3zeia Kypca,
TaK U UHTErpupys NMPUMEHEHHWE 3HAHUM U3 Pa3HbIX pa3fenoB. i1 KauyecTBEHHBIX 3a/Jad MPUOPUTETOM
ABJIIOTCSL 3a/laHusl Ha OOBsICHEHUe/NpeAcKa3aHue NpOoTeKaHWs (U3MYECKHX SBICHUH M IPOLECCOB B
OKpyKaroliel JKu3HH, TpeOyromiue BblOOpa (u3Muecko MoJenu Juid CHUTyallud TMPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanmsiMu PI'OC COO k MaTepHATbHO-TEXHUYECKOMY OOECIeYeHHUIO
y4eOHOro Tporecca Kypc (GU3HKK YriiyOJa€HHOTO YPOBHS Ha YPOBHE CpeaHero ooOiiero ooOpa3oBaHUS
JOJDKEH M3Yy4aThCsl B YCIOBHSIX MPEIMETHOTO KaOuHeTa. B kabuHeTe Pu3nKu AOMKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 000pynOBaHKE I BHIMIOIHEHHUS YKA3aHHBIX B MPOrpamMMe 1Mo (PU3MKe yUeHUYECKHX OMBITOB,
71a00paTOpHBIX PabOT M pabOT MPAKTUKYMa, a TAK)KE IEMOHCTPALMOHHOE 000pYyI0BaHHUE.

JleMoHCTpallMOHHOEe 000pyJ0BaHUE (HOPMUPYETCSs B COOTBETCTBUU C MPHHLUUIIOM MHUHUMAaJIbHOU
JOCTaTOYHOCTH M oOOECleyYrBaeT IOCTAHOBKY MEPEUYMCICHHBIX B MporpaMMe MO (QHU3UKE KIIOYEBBIX
J€MOHCTpPALMNA 111 UCCIIEOBAHMS N3Y4aeMbIX SIBICHUN U MPOILIECCOB, SMIUPUUECKUX U (yHIaMEHTaIbHbBIX
3aKOHOB, X TEXHUYECKUX NMPUMEHEHUIH.



JlaGopaTopHoe 00OpymOBaHHWE [UIsI YYCHHYECKHUX TMPAKTHUECKUX pPadoT QopMupyercs B BHUIE
TEMaTUYEeCKMX KOMIUIEKTOB M oOecledyuBaeTcsi B pacdyé€re OJHOro KOMIUIEKTa Ha ABYX OOydYaroIuxcs.
Temarudeckne KOMIUIEKTHI J1a0OpaTOpHOro 0OOpYNOBAHUS JIOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAHNHU aHAJIOTOBBIX M IU(POBBIX MPHOOPOB, @ TAKXKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUie HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU LETSAMH U3Y4eHUS PU3UKU B 001IEM 00pa30BaHUU SBISIFOTCS:

¢dbopMHupoBaHKE UHTEpECA U CTPEMJICHUS O0y4aroIIUXCs K HAyYHOMY M3YYEHUIO TPUPOJIbI, Pa3BUTHE
UX UHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUH O HAy4HOM METOJE MO3HAHUSA U (POPMHUPOBAHUE HCCIEA0BATEILCKOTO
OTHOILIECHMS K OKPYKAIOLIUM SIBJICHUSAM;

(dbopMHpOBaHHE HAYYHOI'O MHUPOBO33PEHUs KAaK PE3ysbTaTa M3y4eHHUsS OCHOB CTPOEHMsI MAaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

¢dbopmupoBaHne yMEHUN OOBSCHSATH SIBICHUS C UCIOJIB30BAaHUEM (U3NYECKUX 3HAHUM M HAy4HBIX
JI0Ka3aTeNbCTB;

(dbopMHUpOBaHKE TIPEICTABICHUI O PO (PU3UKHU U PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA;

pa3BUTHE NPEACTaBICHUNH O BO3MOXHBIX cepax Oyaymed mnpodeccuoHalbHON [eATeNbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOATOTOBKA K JajbHENUIIEMY OOyUYE€HHUIO B 3TOM HalpaBJICHUU.

JlocTrKeHHe 3THX Lesiel o0ecrednBaeTcs pelIeHueM CIIeAYIOIIMX 3a1a4 B Ipoliecce U3y4eHUs Kypca
($u3MKK Ha YPOBHE CPEAHETO 00IIET0 00pa30BaHUS:

NpUOOpEeTeHNEe CHUCTEMBl 3HAaHMKA 00 OOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJIIOYAass MEXaHHMKY, MOJEKYISPHYIO (HU3UKY, SJICKTPOJMHAMHKY, KBAaHTOBYIO (DHM3HKYy W 3JIEMEHTHI
acTpo(hu3uKH;

(dbopMHpOBaHKE YMEHUH MPUMEHATh TEOPETUUCCKUE 3HAHUS I OOBACHEHUS (PU3UYECKUX SIBICHUH B
IPUPOJIE U AJIS IPUHSTUS MPAKTUUYECKUX PEILICHUH B TOBCEAHEBHOM KU3HM;

OCBOEGHHE CIIOCOOOB pElICHMs Pa3IMYHBIX 3ajad C SIBHO 3aJaHHON (M3MYEecKON Mojesblo, 3aj1ad,
MOJIPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3aHne (PU3NIECKOM MO/IEH, aIeKBATHOW YCIOBUSAM 3aj1auH, B TOM
qucie 3a/a4 HHXEHEPHOT0 XapaKkTepa;

MOHUMaHKe (PU3MYECKIX OCHOB M IMPUHIIAIIOB JIEHCTBUS TEXHUIECKUX YCTPOMCTB U TEXHOJIOTHYECKHIX
MIPOIIECCOB, UX BIUSHHS HAa OKPYKAIOIIYIO CPENY;

OBJIa/ICHUE METOJITAMH CAMOCTOSTEIBHOTO IJIAHUPOBAHUS M MTPOBEACHUS GU3NIECKUX IKCIIEPUMEHTOB,
aHaJM3a ¥ MHTEPIpETauy HHPOPMAIIUH, OTIPEICICHHUS JOCTOBEPHOCTH TIOIYYEHHOTO PE3yIbTaTa;

CO3JIaHM€ YCIOBUHN IS pa3BUTUS YMEHUH IPOEKTHO-MCCIIEI0BATENbCKOM, TBOPUYECKOM 1€ATEIbHOCTH;

pa3BUTHE HHTEpeca K chepam npodecCHoHANbHOM NesITeIbHOCTH, CBI3aHHOM C (PU3UKOM.

B cootBerctBum ¢ TpedoBanusmMu @I'OC COO yriyOnE€HHBIA ypOBEHb H3YUYEHUS! y4eOHOTIO IpeaMeTa
«Pu3uKa» Ha ypOBHE CpEIHEro oouero oOpa3oBaHUS BBHIOMpaeTCs OO0YyYarOIIUMUCS, IUIAHUPYIOUUMU
MPOJIOJKEHIE 00pa30BaHus M0 CHEIUATBHOCTIM (PU3HKO-TEXHUUECKOTO MPOQHUIISL.

Ha u3yuenne ¢usuku (yrayOn€HHBIN ypoOBEHb) Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus OTBOIUTCS
340 gacos: B 10 xmacce — 170 gacos (5 yacoB B Heaento), B 11 kimacce — 170 gacoB (5 4acoB B HEZEIO).

[Ipemtaraemserii B mporpamMme 1o (Gpu3uKe mepedeHp J1a00paTOPHBIX W MPAKTUIECKUX paboT sBISETCS
PEKOMEHIOBAaHHBIM, YUUTENb JeJaeT BhIOOp MpoBeleHHs Ja0OpaTOpPHBIX PAadOT M ONBITOB C YYETOM
WH/IMBUYAJIbHBIX OCOOCHHOCTEH 00yJaromuxcs.

COJEP/KAHUE OBYYEHUA
10 KJIACC
Paszpnen 1. HayuHblit MeTO1 O3HAHKMS NPUPOABI.



®duszuka — pyHaaMeHTalbHas HayKa o nmpupojae. HaydyHblit MeTo/1 MO3HAHUS M METOJIbI UCCIIEIOBAHUS
(hU3UYECKUX SBIICHUH.

DKCrepuMEHT U TeOpusi B IIpolecce Mo3HaHus npupoibl. Habmonenue u skcepuMeHT B U3UKE.

Crioco0Obl m3MepeHHs (pU3MUYECKUX BEIMYMH (AHAJOTOBbIE U HU(PPOBBIE M3MEPUTENbHBIE MPHUOOPHI,
KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocTu n3MepeHuit PU3MUEcKuX BeITUYUH (a0COTIOTHASE U OTHOCUTEIIbHAS ).

MonenupoBanue (U3NYECKUX SIBICHUH W TPOLECCOB (MaTepuanbHas TOYKa, abCONIOTHO TBEpPIOE
TeJo, uaeaabHas )KUIKOCTh, UJICANIbHBIN a3, TOUCUHbIN 3apsin). [ unoresa. @uznyeckuil 3aK0H, TPAHULIBI €T0
npUMeHUMOCTH. DPusnueckas Teopus.

Ponb 1 Mecto ¢u3uku B (GOpMUPOBAHUM COBPEMEHHON HAy4YHON KapTHHBI MHPA, B MPAKTUYECKOM
NesITeNIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenue cuiibl TOKa U HaNpsDKEHHS B LIENM I[IOCTOSHHOTO TOKA IPU IIOMOIIM AHAJOTOBBIX U
U POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ IH(POBOH 1aboparopueii mo ¢pusuke. [Ipumeps n3mMepenus: GU3NIECKUX BEINIHH TIPU
MTOMOIIIY KOMITBIOTEPHBIX TaTYHKOB.

Pa3zpen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBIKeHUs. Cuctema oTcuéTa.

[Ipsimast 1 oOpaTHas 3aa4un MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUKH, €r0 MPOEKLUH Ha OCU CUCTEMbI KoopaAuHaT. Tpaekropus.

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHajIbHOU
TOYKH, UX MPOEKIMU Ha OCH CUCTEMBI KoopAuHAaT. Cli0’KeHue NepeMEICHUN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE BUKEHHE. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH,
YCKOPEHUS U IyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX rpaduku.

CBoboaHoe majzeHue. Y cKkopeHue cBOOOJAHOrO najaeHus. JBrkeHnue Tena, OpOLIEHHOTO MO/ YIJIoM K
TOPU30HTY. 3aBUCUMOCTb KOOpPJIMHAT, CKOPOCTH M YCKOPEHHUS MaTepUaJbHOM TOYKM OT BPEMEHH U MX
rpaduKu.

KpuBonuneriHoe nrkeHue. J[BUKEHHE MAaTEpUAIIBHON TOYKH MO OKPY>KHOCTHU. YTJIOBAsI U JIMHEWHAsS
ckopocth. Ilepmonm um wyactota oOpamenus. [lenTpocTpemutensHoe (HOpMalbHOE), KacaTeIbHOE
(TaHreHIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHaIbHOM TOUKH.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTUYECKUE MTPOLECCHI: CIUIOMETP, ABM)KEHNUE CHAPS/I0B, LIEMTHBIE,
niecTepéHUaThie U peMEHHBIE NIepeaay, CKOPOCTHbIE JTU(THI.

Hemoncmpayuu.

Mogenb cucteMbl 0TCUETA, WIITKOCTPALU KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHIKEHUS.

CrniocoOsI nccie1oBaHus IBHKEHUH.

Wnmroctpanus npeaenbHoro nepexoaa U i3MepeHue MTHOBEHHONH CKOPOCTH.

[IpeobOpazoBanme NBMKEHHI C HCTIOIB30BAHIEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habntoienue aBrkeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpasiieHne ckopoCcTH IpH IBUKEHUH 110 OKPYKHOCTH.

IIpeoOpa3oBaHue yriaoBoit CKOPOCTH B PEIYKTOpE.

CpaBHeHue nyTel, TPAaeKTOPUI, CKOPOCTEW IBMIKEHHUS OAHOIO M TOTO K€ TE€la B pPa3HBIX CHCTEMAaX
OTCuéTa.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUSI C LEIbIO OMPeIeJIeHHs] MTHOBEHHON CKOPOCTH.



N3mepenne ycKOpeHHsT TpH MPSIMOJMHEHHOM pPaBHOYCKOPEHHOM [JIBJKEHMHM IO HAKJIOHHOM
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBUKEHUU.

W3mepenue ycKOpeHHs CBOOOJHOTO TajaeHHs (PEKOMEHIOBAaHO UCIOIb30BaHUE LUPPOBOH
naboparopun).

W3yuenne [BWXKEHUS Tena, OpOLICHHOTO TOPU3OHTAIbHO. lIpoBepka THIOTE3BI O TNPAMOU
IIPOIOPLIMOHAJIBHOM 3aBUCUMOCTH MEX]y JalbHOCTBIO MT0JIETA U HAaYaJIbHOM CKOPOCTHIO TEJIa.

N3yuenune nBukeHUs Teaa N0 OKPY>KHOCTU € TOCTOSTHHOW 10 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IIEpUoAa 00palieHnss KOHHYECKOro MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. lunamuxa.

[lepBbiit 3akoH Hprorona. MuepuumanbHbeie cucteMbl oTcuéra. [Ipunmun otHocutenbHOCTH [ anuiies.
Heunepuuansueie cuctemsl 0Tcuéra (onpeeiaeHue, IpuMepsbl).

Macca tena. Cuina. [IpuHnun cyneprno3uuuu cuil.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTALIMOHHON U MHEPTHOM MacCBhl.

Cuna TsxkecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJIHOTO MajgeHUs OT BBICOTHI HaJ MOBEPXHOCTHIO
IUTAHEeTHl U OT reorpaduueckoil mupoThl. [IBukeHne HEOECHBIX TeN W MX CIHYTHUKOB. 3akoHbl Kemiepa.
[lepBas kocMHuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIErocst ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHS CKOJBXKEHHUS M cuiia TpeHus mokos. Koaddumment
TpeHus. Cuna COnpOTHUBIIEHUS MPU JBUKEHUU Tela B JKUIKOCTH WIH Ta3ze, €€ 3aBUCUMOCTb OT CKOPOCTHU
OTHOCHUTENILHOT'O JIBUKEHUSI.

Hasnenue. 'mapocrarnueckoe gasieHue. Cuna Apxumena.

TexHnueckue ycTpoiCTBa U TEXHOJIOTMYECKUE MPOLECCHI: MOAMIUIHUKY, ABUKEHUE NCKYCCTBEHHBIX
CIIyTHUKOB.

Jemoncmpayuu.

HaGntoneHue nBrXeHHs Tell B MHEPIHUAIbHBIX M HEMHEPIUAIBHBIX CUCTEMaX OTCUETA.

[IpuHIKIT OTHOCUTEIBHOCTH.

Kauenue AByX IWIMHIPOB WM IIapOB Pa3HOM Macchl ¢ OJMHAKOBBIM YCKOPEHHEM OTHOCHTEIBHO
HEWHEPLHUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJAEUCTBYIOLIEH MPHJIOKEHHBIX K TENy CHJ C IMPOU3BEIECHHEM MAacchl Tella Ha €ro
YCKOpPEHHUE B MHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenne macc 1o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM NoAbEME U Ta/IEHUN.

[HenTpoOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAYEHHS U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

W3mepeHue paBHOJCHCTBYIONIEH CHJI ITPH IBMKEHUH OpycKa 110 HaKJIOHHOW TJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCHUMOCTH BPEMEHM JBM)KEHHUS OpycKa MO0 HAKJIOHHOW IUIOCKOCTH Ha
3aJIaHHOE PacCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3UHOBOM 00pa3lie, OT UX
nedopmariiu.

N3ydenue nBuKeHHs CUCTEMBI TeJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JETKuil OJI0K.

H3mepenne kodppuumenta TpeHus 10 BEIMYHHE YIII0BOro Ko puunenTa 3aBucuMocTh Frp(N).



UccnenoBanue nBukeHHs Opycka IO HAKJIOHHOW IUIOCKOCTH C MEpPeMEHHbIM Kod(dduimentom
TpEHUs.

N3yuenune nBuxkeHus rpysa Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAOe Teno. [locTymarenbHOe W BpamlaTeIbHOE JBFDKEHHE TBEPIOTO Tena. MoOMEHT
CUJIBI OTHOCUTENBHO ocH Bpaienus. [1nedo cunel. CrnoxxeHue cuil, NpUI0oKEHHBIX K TBEpAOMY Teny. LleHTp
TSDKECTH TEJa.

VYcnoBust paBHOBECUsI TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, OE3pa3InyHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBAa M TEXHOJOTMYECKHE IMPOLIECCHl: KPOHIUTEHH, CTPOUTENBHBIA KpaH,
penéTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcioBus paBHOBECHSL.

Buns! paBHOBeCusl.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

UccnenoBanue ycnoBuii paBHOBECUS TBEPIOTO TeJd, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenune ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IIOIIA/(b ONOPHI.

Tema 4. 3akonvl coxpanenus 6 mexanuke.

Nmnynbc maTepuanbHOW TOYKH, CHUCTEMBI MaTepUalbHbIX ToueK. LleHTp Macc cucremsl
MaTepHaIbHBIX TOYEK. TeopeMa 0 JBM>KEHUHU LIEHTPA Macc.

Nmnynbe cuiibl 1 ©K3BMEHEHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

MomeHT ummysnbca MarepuanbHOM ToukH. lIperncraBiieHne O COXpaHEHMM MOMEHTa HMMIIYJbCa B
LEHTPAIbHBIX MOJISX.

PaGota cunbl Ha MajoOM U Ha KOHEYHOM TepemenieHuu. [ paguueckoe npeacrapneHne padoThl CUIIBL.

MoOUIHOCTb CHIIBL.

Kunernueckass sHeprus martepuanbHONW TOYKU. TeopemMa 00 W3MEHEHMM KHHETHYECKOW 3HEpPruu
MaTepHaIbHON TOYKH.

[TorenmanpHble M HENOTEHUMANbHbIE CUibl. [loTeHumnanbHas 3Heprus. [loTeHuumanbHas SHeprus
ynpyro nepopMupoBaHHON TpyxkuHBL. [loTeHIManbHAsE PHEPrusi Teja B OAHOPOJAHOM TPaBUTAIMOHHOM
nonie. [loTeHnnanpHas SHEpPrus Tela B TPABUTAIMOHHOM TOJIE OJHOPOIHOTO Iapa (BHYTPU M BHE IIapa).
Bropas kocMuueckas ckopocTb. TpeThsi KOCMUYECKAs] CKOPOCTb.

CBsi3bp pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHWYeCKOW SHEPTruu CHUCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHUYECKON IHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHynnu s uaeanbHOW KUIKOCTH KaK CIEACTBHE 3aKOHA COXPAHEHUS MEXAHUYECKOU
SHEPIrUU.

TexHuueckue yCTpOMCTBA M TEXHOJOTUYECKUE IMPOLECCHl: JIBMKEHUE PpAKET, BOJOMET, KOMED,
MPYXUHHBIA TUCTOJET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

H3MepeHre MOIITHOCTH CHUJIBI.

N3menenne sHeprun Teaa mpu COBEPIIICHUU PaOOTHI.



B3anmHbIe mIpeBpallleHUs] KHHETUYECKON W MOTEHIMAIbHON SHEPruil MpU JEWCTBUU HA TEJIO CHJIbI
TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOJHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, npaKmuxKym.

W3mepenue ummynbca Teaa o TOpMO3HOMY ITYTH.

W3mepenue cuiipl TArM, CKOPOCTU MOJIENH IEKTPOMOOMIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHEeHHE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOACHCTBUH.

N3Mmepenne KHHETUYECKON SHEPTUHU TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHLUUAIBHON SHEPTUHU NPYKUHBI C pabOTOM CUIIBI TPEHHUS.

Onpenenenue paboOTh! CUIIbI TPEHUS NPH IBUKEHUH Te€Ja 110 HAKJIOHHOM IJIOCKOCTH.

Pa3nea 3. MosekynsipHas pu3MKa M1 TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopull.

OcCHOBHBIE TIOJIOKEHHUS MOJIEKYIsIpHO-KuHeTndeckord Teopun (MKT), ux ombeiTHOe 00OCHOBaHHE.
Huddysus. BpoyHoBckoe nBmwkeHne. XapakTep ABIKEHHS U B3aUMOJICHCTBUS YacTHIl BeulecTBa. Moaenn
CTPOEHUS I'a30B, KHUJIKOCTEH U TBEPIABIX TeN U OOBACHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX MOJEICH.
Macca u pa3zmepsl MoJiekya (aromoB). KosndyectBo BenectBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temneparypa u ciocoOsl e€ usmepenus. lllkana temneparyp Llenbcus.

Mognenp uaeanbHOro0 raza B MOJEKYJIPHO-KMHETHYECKOM TEOPHM: 4YacTHILBl TIa3a JABMXKYTCS
Xa0TUYECKH U HE B3aUMOAECHUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHenue MenneneeBa—Kiamneiipona. AOconroTHas TemiiepaTypa (mikana
temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiecchl B UeaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['padudeckoe mpencTaBieHHe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXJy JaBICHHEM U CpeAHEH KHHETUYECKOW HHEprueil IMOCTyNnaTebHOTO TEIJIOBOIO
JBMDKEHUSI MOJIEKYJ1 HAEAIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KMHETUUYECKOM Teopuu
U/I€aIbHOTO ra3a).

CBs3b a0CONIOTHOM TeMIeparypsl TEPMOJMHAMUYECKOH CHUCTEMBI €O CpeJHed KHHeTHYeCKOH
SHEPrUEH MOCTYNATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHnueckue ycTpoilcTBa M TEXHOJOTHYECKHE IPOLECCHl: TEPMOMETP, OapoMeTp, MOIydeHHe
HaHOMAaTepHaJIOB.

Jemoncmpayuu.

Monenu 1BUKEHUS 4aCTHUI BEIIECTBA.

Mogens 6pOyHOBCKOTO JIBHXKEHUS.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOTO IBH)KEHUSI.

Juddyzus xuakocreit.

Mopgens onbira IlITepHa.

[IpuTsxkeHne MOJEKyII.

Monenu KpUCTaNINYECKUX PEIIETOK.

Habmtonienue u uccnenoBanue N30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoi, npaKmuKym.

HccnenoBanue mnpoiecca YCTaHOBJIEHHUS TEIMJIOBOIO PABHOBECHSI MPU TEINIOOOMEHE MEXy ropsiuei u
XOJIOAHOU BOJIOM.

W3yuenne n30TepMUUECKOro Mpolecca (peKOMEHI0BaHO UCTIOIb30BaHue U(poBoil mabopaTopun).

N3ydyeHne n30XopHOro mpouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuka. Tennoevie mautunol.



Tepmonunamuueckas (T/I) cucrema. 3amanne BHEIIHUX YCIOBHH ISl TEPMOJUHAMUYECKONW CHCTEMBI.
Buemnne n BHyTpeHHHE napameTpsl. [lapameTpbl TEpMOAMHAMUYECKONH CHUCTEMBI KaK CpPEIHHE 3HAUYECHMS
BEJINYUH, ONHCHIBAIOIINX €€ COCTOSIHE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepMoanHaMuku. CaMONpOU3BOJIbHAS pelaKcalysl TEpPMOJAMHAMUYECKON CUCTEMBI K
TEIJIOBOMY PaBHOBECHIO.

Mognenp uzaeanbHOro rasa B TEPMOJUMHAMHUKE — CHCTEMa YypaBHEHUI: ypaBHeHHE MeHjeneeBa—
Kitaneiipona u BbIpakeHUE JUIsI BHYTPEHHEH HJHEPIrUU. YCJIOBUS IPUMEHUMOCTH 3TOM MOJEIU: HU3Kas
KOHLIGHTpAllMs YacTHULl, BBICOKME TeMIeparypbl. BelpakeHue a1 BHYTPEHHEW SHEPruud OJHOATOMHOIO
nJealbHOrO rasa.

KBa3ucrarnueckue u HeCTaTU4ECKUE TIPOLIECCHI.

OnemeHtapHas paboTa B TepMmoAuHamuke. Bprumcienue paboTel mo rpaduky mporecca Ha pV-
auarpamme.

Temnonepenaya kak crnoco0 W3MEHEHHs] BHYTPEHHEH SHEpruy TEPMOJAMHAMHYECKOW CHCTEMBI 0e3
coBepuieHus paboThl. KOHBEKIHS, TETIONPOBOAHOCTD, H3ITyYCHHE.

KonnuectBo Ttemnorel. TeroémMkocTh Tena. YaenbHas W MOJSpHas TEIUIOEMKOCTH BEIECTBA.
VpaBuenue Maiiepa. VYpaenbHas TeEIoTa CropaHuds ToIuiMBa. Pacuér konudecTBa TEIUIOTHI MpH
terionepenaye. [lonstue 06 agunadbaTHoMm mpoiecce.

[lepBriii 3akOH TepMoaAMHAMUKH. BHyTpeHHsis sHeprus. KomudecTBo TemnoTsl U paboTa Kak MeEpbl
M3MEHEHUsl BHYTPEHHEHN SHEPruu TEPMOJINHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMHUKU [UIsl PaBHOBECHBIX IIPOLIECCOB: 4YEpEe3 3aJaHHOE PABHOBECHOE
COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI TPOXOANT €ANHCTBEHHAs annadara. AOCONIOTHAS TEMIIEpaTypa.

Btopoii 3ak0H TepMOJIMHAMUKHU 11 HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO MEpeaarh TEIUIOTY OT
Oonee xosonHOTO Tena K Oosnee Harperomy 0Oe3 komnencanuu (Kmaysmyc). HeoOpaTtuMocTs mpHpOIHBIX
IIPOLIECCOB.

[Tpuniune! aeiictBus TeraoBbix MamuH. KIT/I.

Maxkcumansnoe 3HaueHue KII. [{ukn Kapho.

DKOJIOTMYECKUE AaCHeKThl HCHOJb30BaHUSl TEIUIOBBIX JBHUrareneil. TemmoBoe 3arpsi3HeHue
OKpY>Karolleu Cpeibl.

TexHUYeCKHEe yCTPOMCTBA U TEXHOIOTUUECKHE MPOIIECCHI: XOJIOIUIBHUK, KOHIUITMOHED, TU3EIbHBIN U
KapOIOpaTOpHBIA JBUTATENIM, TapoBas TypOWHA, TMOJTYYEHUE CBEPXHU3KUX TEMIIepaTyp, YTUIU3AIUsS
«TEIUJIOBBIX» OTXOJIOB C MCIIOJIb30BAaHUEM TEIUIOBOTO HAcOCa, YTUIN3alUs OMOOPraHUYECKOro TOIUIMBA ISt
BBIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

N3meneHue TemnepaTypsl pU aInadaTHuECKOM PaCIIMpPEHUH.

Bo3nymHoe orauso.

CpaBHEHME YIENbHBIX TEMIIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEN YHEPIHH.

UccnenoBanue aguabaTHoro mporecca.

KommbrorepHbie MOETH TETIOBBIX JIBUTATETICH.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie pabomot, npaKmMuKym.

N3mepenue yaenbHOU TeIIOEMKOCTH.

UccnepoBanue nporecca OCThIBaHUS BELIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3yueHnne B3aMMOCBSA3M HHEPrUU MEKMOJEKYISIPHOIO B3aWMOJCHCTBUS U TEMIEPATypbl KUIEHUS
JKUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooGpa3oBanue u koHaeHcanus. Vcmapenue u kumneHue. Y neabHas TeIIoTa mapooopa3oBaHus.



Hacplmennsle W HeHachlleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTh IIOTHOCTHM M JaBJICHHSA
HACBIIIEHHOIO Iapa OT TeMIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBHIIIEHHOI'O Napa. 3aBUCHUMOCTb
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS B KUAKOCTH.

BrnaxxnocTts Bo3yxa. AGCONIOTHAS M OTHOCUTEIIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrannuueckue u amopdHsie Tena. AHU30TPOIUS CBOUCTB KprcTaiios. [InaBnenue
U KpUCTaJUIM3alus. Y JesbHas TeioTa miasiaeHus. Cyonumanus.

Hedopmaruu tBEpHOTrO Tenma. Pactsikenune m cxarme. Caur. Moapyne lOwmra. Ilpemen ynpyrux
nedopmariuii.

TennoBoe pacmupeHne XHIKOCTEH M TBEPABIX Tesl, OOBEMHOE M JIMHEHHOE pacUIMpEeHUE.
AHrapMOHHM3M TEIUIOBBIX KOJEOaHMM dYacTul] BellecTBa KaK IPUYMHA TEIJIOBOIO pacIIUpeHus Ten (Ha
KayeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B (ha30BBIX MEPEX0ax.

YpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTspkeHHe. KoadduimeHnT moBepXHOCTHOTO HaTsHKeHMs. KanmwispHble SBICHHS.
JlaBiieHre o UCKPUBJIEHHON OBEPXHOCTHIO kuaKocTu. Dopmyia Jlamiaca.

TexHnueckue ycTpolWcTBa M TEXHOJIOTMYECKHE IPOLECCHI: KHUAKUE KPUCTAIUIBI, COBPEMEHHBIE
MaTEepHabl.

Hemoncmpayuu.

TemnoBoe pacimupenue.

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunienne. Kunenue rnpu noHWKEHHOM JIaBJICHUH.

W3mepenue cuiipl MOBEPXHOCTHOIO HATSKEHUS.

OnpITHI ¢ MBUIBHBIMU IIEHKAMU.

CmaunBaHue.

Kanusipuele siBeHus.

Mozeny HEeHBIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHUs BIaXKHOCTH.

HccnenoBanue HarpeBaHusl U IIABJICHUS KPUCTAIIIMYECKOTIO BELIECTBA.

Buner nedopmanuid.

Hab6mronenue mansix gedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopuuie padbomoi, nPAKMUKyM.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

W3mepenue yaenpHOM TENIO0ThI IUIaBICHMS JIbAA.

N3ydeHne cBOMCTB HACHIIICHHBIX [1APOB.

W3mepenune abCoMIOTHOM BIQXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B IOMEIEHUH.

N3mepenue ko3¢ huimerTa mnoBepXHOCTHOTO HATSKEHHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBucUMOCTH AeQopMaIiii pe3nHOBOr0 00pasiia OT MPHIIOKEHHON K HEMY CHIIBI.
Pasznea 4. duekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tel M €€ MposABIEHUSA. DJIEKTPUYECKUH 3apsia. [[Ba BHIa 2JIEKTPUUECKUX 3apsfiOB.
IIpoBogHMKY, AUIIEKTPUKHU U TOJTYIPOBOAHUKU. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps]. 3aKOH COXPaHEHHUS
ANIEKTPUYECKOTO 3apsa.

B3aumopeiictsue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kyiona.

OnexTpuueckoe nojie. Ero aelictBue Ha 31eKTpHUUECKUE 3apsbl.

Hanpsoxkénnocts anextpuyeckoro noss. [IpoOueiii 3apsa. JIMHUM HanmpsKEHHOCTH DJIEKTPUUECKOTO
nosigs. OAHOPOTHOE AIIEKTPUUYECKOE TOJIE.



[loTeHIManpHOCTh  BJIEKTPOCTATUYECKOTO  MOJiA. Pa3HOCTP NOTEHIMAJIOB W HAIpsIKEHUE.
[loTrenumanpHas 3HEprus 3apsaa B AJIEKTPOCTaTHUECKOM mose. [loTeHnuman 31eKTpocTaTudecKoro IMosl.
CBs13b HaNPsHKEHHOCTH TOJISL U Pa3HOCTHU MOTEHIIMAJIOB AJIS 3JIEKTPOCTATHYECKOTO MOoJIst (KaK OJJHOPOIHOTO,
TaK ¥ HEOJTHOPOHOTO).

[IpuHUMI Cynepno3ULUH SJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsna. [lone paBHOMepHO 3apspkeHHOU cdepbl. [lone paBHOMEPHO 3apsKEHHOTO 1O
00BEMy mapa. [lone paBHOMEpPHO 3apsHKCHHON OSCKOHEYHOH MI0CKOCTH. KapTHHBI TMHUI HANPSHKEHHOCTH
STUX MOJIE€H U SKBUIOTEHUUAJIBHBIX IOBEPXHOCTEH.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIMDIEeKTPUKH B 3JIEKTPOCTATUUECKOM MoJie. [uanexkTpuueckas MpOHUIIAEMOCTh BEILIECTBA.

Konpnencarop. D1eKTpo€MKOCTh KOHACHCATOPA. DIEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.

[TapannensHoe coenrHeHnEe KOHAEHcaTOpoB. [locnenoBaTenbHOE COENMHEHNE KOHIEHCATOPOB.

OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

JIBr>KeHUE 3apsKEHHOM YaCTHULIBI B OJJTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.

TexHnueckue ycTpoiicTBa M TEXHOJOIMYECKHE  IPOLIECCHI:  AJIEKTPOCKON,  3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3eMIIEHUE dIIEKTPOIIPUOOPOB, KOHAEHCATOPHI, reHepaTop Bau ne ['paada.

Hemoncmpayuu.

Y CTpoiCTBO U PUHIUIT ACHCTBUS 3IEKTPOMETPA.

DIEeKTpUYECKOE MOJIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE M0JI€ IBYX 3aPSKEHHBIX IJIACTHH.

Mopenb snexkTpoctatudeckoro reneparopa (Ban ne ['paada).

[IpoBOHMKY B AIEKTPUYECKOM IIOJIE.

DNeKTpocTaTUYECKas 3allluTa.

YCTpoiCTBO U IEMCTBHE KOHAEHCATOPA ITOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAU IUIACTUH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO MOJIS 3apsyKEHHOTO0 KOHEHCATOPA.

3apsiaKa ¥ pa3psAKka KOHACHCATOpa 4epe3 PeE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npakmuxym.

OneHka cu B3aUMOJEHCTBHS 3apsKEHHBIX Tell.

HaGmtonenne mpeBpalieHus HHEPrUM  3apsDKEHHOTO  KOHAEGHCATOpa B JHEPTUI0  M3IYUYEHHS
CBETOUO/IA.

N3ydyeHne npoTekaHus TOKa B LIETIH, COJEPIKaIed KOHAEHCATOP.

Pacnipenenenne pa3HOCTH TOTEHUMANIOB (HAMpsDKEHHWs) NpPU  MOCJIEAO0BAaTEIbHOM COEAMHEHUH
KOHJICHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKmpuyecKuii mox.

Cuna toka. [IocTOsSIHHBIN TOK.

VYcnoBusi CymecTBOBaHHUS MTOCTOSIHHOTO 3JIEKTpUYECKOro Toka. Mcrounukn toka. Hanpsbkenne U u
S/C é.

3akoH OMa Uit yJacTKa LETH.

DNEKTPUUECKOE CONMPOTUBIIEHUE. 3aBUCUMOCTb COIPOTHUBIIEHUS OJHOPOJHOIO IMPOBOJHHMKA OT €ro
JUIMHBI Y IIJIOLIA/IM TOTNIEPEYHOT0 CEUEHUs. Y IETIbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapajlIeIbHOE, CMEIIAHHOE COEAUHEHNE IPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX
anekTpuyeckux uemnei. [Ipasuna Kupxroga.

Pa6ora anexkrpuyeckoro toka. 3akoH Jxoyns—Jlenna.

MoIHOCTb 37EKTPUYECKOT0 TOKA. TernoBasi MOLUTHOCTD, BblIEsieMasi Ha Pe3UCcTope.



OJIC u BHyYTpeHHee CONMPOTUBICHHUE HMCTOYHWMKA TOKa. 3akoH Oma i TONHOW (3aMKHYTOM)
AJIEKTPUYECKOM 1enH. MOIHOCTh UCTOYHMKA TOKa. KOpoTKoe 3aMbIKaHKE.

Konzaencarop B 1ienu nNoCTOSIHHOTO TOKa.

TexHnueckue ycTpoiicTBa U TEXHOJOTMYECKUE MIPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUMK
JIEKTPUYECKOMN SHEPIUH.

Jemoncmpayuu.

I/I3M€p€HI/Ie CHJIbI TOKA 1 HAIIPSKCHUS.

HccnenoBanne 3aBUCHUMOCTH CHUJIBI TOKa OT HAMpPsDKEHUS U PE3UCTOpPA, JIaMITbl HAaKaJUBaHUS U
CBETOUO/IA.

3aBUCUMOCTh COIPOTUBICHUS LUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAIA TOIMNEPEUHOro
CeUeHUs U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIIPOTUBIIEHUS ITPU IIOCTOSIHHOM HAIIPSIKEHUH.

[Ipsimoe uzmepenne 3/1C. KopoTkoe 3amMblKkaHKH€E TaJlbBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO
COIIPOTUBIICHUS.

Crnioco0pl coenHeHus1 ICTOYHUKOB Toka, DJ1C Garapeil.

HccnenoBanune pa3HOCTH MOTEHIIMATIOB MEXKIY MOJF0OCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B IIEITH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, nPAKMUKyMm.

HccnenoBanmne cMeIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue yaensHOro COpOTUBICHHS IIPOBOTHUKOB.

HCCJIGI[OB&HI/IG 3aBUCUMOCTH CHUJIbI TOKA OT HAIIPAKCHUA JIA JIaMIIbl HAKAJIMBAHUW .

VYBenuueHue npejena u3MepeHust amrnepmerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoct OJIC rajbBaHMYECKOTO 3JIEMEHTAa OT BPEMEHM IPU KOPOTKOM
3aMBbIKaHHU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJIF0OCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B IIEITH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunpix cpeoax.

DneKTpruyeckass TPOBOJUMOCTh PA3IUYHBIX BEIIECTB. OIJEKTPOHHAsI MPOBOJUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONIPOTUBIICHUSI METAJIJIOB OT TeMIiepaTrypbl. CBEpXIPOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBonuuku. CoOcTBEHHass U MpUMECHas MPOBOAUMOCTh MOIXYHNpoBOAHUKOB. CBoiicTBa p—n-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAs] AMCCOLMALMS. IDJIEKTPOJIU3. 3aKOHBI
®dapajnes 111 SJIEKTPOIN3a.

DnekTpuyeckuil Tok B razax. CamMoCTOSATEIbHBI M HECAMOCTOSITENbHBIN pa3psan. Pa3nuuHble TUIMBI
CaMOCTOATENBHOTO pa3psanaa. Monunus. [1na3zma.

TexHuueckne YCTpOﬁCTBa U HOPAKTHYECKOC NPHUMCHCHHE: Tasopa3psAAHBIC JIaMIIbl, J3JICKTPOHHO-
my4yeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOP, GOTOAMO, CBETOIMO/, TralbBaHUKA,
paCbI/IHI/IpOBaHI/Ie MCJIY, BBIIIJIaBKAa aJTIOMUHHA, DJICKTPOHHASA MUKPOCKOIIHA.

Hemoncmpayuu.

3aBUCUMOCTD COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHbl d5ekTpoausa Papazest.

HckpoBoii pa3psii ¥ IpOBOANMOCTb BO3/1yXa.

CpaBHeHI/Ie IPOBOANMOCTHU METAJIJIOB U IMMOJTYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTH AHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.



Ha6mronenue snexrposnusa.

W3mMepeHue 3apsia 0HOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COIPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU JUOJA.

Pu3nyecKuil NPaKTHKYM.

CriocoObl  m3MepeHus: (PU3MUECKUX BEIWYMH C HCHOJIb30BAHMEM aHAJIOTOBBIX U IHUQPOBBIX
M3MEPUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE W OTHOCHTENIbHBIC
MOTPEUIHOCTH U3MepeHuil pusnueckux BenuynH. OLieHKa IpaHULl HOIPEIIHOCTEN.

IIpoBeeHne KOCBEHHBIX U3MEPEHHI, UCCIeJOBaHNM 3aBUCUMOCTEl (PU3NYECKUX BEJIMYUH, IPOBEpKa
IIPE/UIOKEHHBIX TUMNOTEe3 (BbIOOp W3 paldoT, ONUCAaHHBIX B TEMATHYECKUX pasfenax «Y4YeHUYECKHU
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTHKYM»).

Me:xnpeameTHbie CBSI3H.

Wzyuenne kypca ¢usuku yrayonénHoro ypoBHsS B 10 Kimacce oOCymIecTBISieTCS € y4&€TOM
COZIePIKATENIbHBIX MEXIPEJAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH, OWOJIOTMH, XHMHUH, Teorpadguu u
TEXHOJIOTUH.

Meosicnpeomemnule nonamus, C6A3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA: SIBICHUE,
Hay4yHbIl (akT, rumnoresa, ¢u3MYecKkas BEJIWYMHA, 3aKOH, TEOpHs, HaOII0IeHHe, 3KCIIEPUMEHT,
MOJICJIMPOBAaHUE, MOJIENIb, U3MEPEHUE, MOTPEUIHOCTH W3MEPEHUM, U3MEpHUTEIbHbIE NMPHOOPHI, LU(poBas
nmabopaTopus.

Mamemamuka: peuieHue cucTeMbl ypaBHeHWH. JluneitHas ¢yHkuus, napabona, runepOona, HUx
rpaduKu U CBOWCTBA. TpHUrOHOMETpHUYECKUE (YHKUIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIIMHU Ha OCH KOOPJAUHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanndeckoe IBM)KEHHE B JKMBOW mpupoxae, Iuddy3us, 0CMOC, TEIIIOOOMEH KHBBIX
OpPTaHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKAIOMICH Cpeibl, YTHIM3alus OMOOPTraHMYECKOTO TOIUIMBA JUIS
BBIPAOOTKH «TEIJIOBOM» M 3JIEKTPOIHEPIMH, IOBEPXHOCTHOE HATSDKEHHE W KalWUISIPHbIE SBICHUS B
IPUPOJIE, HIIEKTPUUYECKHE SBJICHUS B )KUBOI PUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs
Macca, TOJy4YeHHUE HAaHOMAaTEpHaJIOB, TEIJIOBBIE CBOMCTBA TBEPHABIX TeEJ, XXKMAKOCTEH W ra3oB, >KHIKHE
KPUCTQJIJIbl, JJIEKTPUYECKHE CBOWCTBA METAJIOB, D3JIEKTPOJUTHYECKas IUCCOLMAlLlUs, TallbBaHUKA,
ANEKTPOHHAs! MUKPOCKOIIHSI.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozcua: npeobpa3oBaHre ABMXKEHUN C MCIOIb30BAaHUEM MEXAaHU3MOB, YUET CYXOT0o M JKUIKOTO
TPEHHUsI B TEXHHUKE, CTATUUYECKHUE KOHCTPYKLUUHU (KPOHIITEHH, pelméTdyaTbie KOHCTPYKIMH), UCTIOJIb30BaHHUE
3aKOHOB COXpPaHEHMsS MEXaHMKH B TEXHHUKE (THPOCKOI, BOAOMET M ApYyrHe), JBUTaTellb BHYTPEHHETO
CropaHusi, mapoBasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH MOJIyUYEHHs] COBPEMEHHBIX
MaTEpHajIoB, B TOM YHCIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, IJIEKTPOCTATUUECKAs 3alUTa, 3a3€MJICHHUE
ANEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOTYIPOBOAHUKOBBIE IPUOOPHI, FaJIbBAHUKA.

11 KJIACC
Pasznea 4. diekTpoauHaMuKa.
Tema 4. Maznummnoe noe.
B3auMopeiicTBue MOCTOSSHHBIX MarHUTOB M MPOBOJHUKOB C TOKOM. MaruutHoe mnoje. Bekrtop
MarHuTHOM MHAYKUMH. [[puHIMI Cynepno3uiiuy MarHUTHBIX 1osiei. JIMHuM MarHUTHOM MHTYKLIUH.
MarsuTHO€ 10J€ MPOBOJIHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKHA U KPYrOBOro BUTKA). OMbIT
Opcrena.
Cuna Amriepa, e€ HampaBJICHUE U MOIYJIb.



Cuna JlopeHma, €€ HampaBJI€HHE M MOJIYJb. [[BH)KEHUE 3apsHyKEHHOM YacTUIBI B OJHOPOIHOM
MarHuTHoM noJie. Pabora cumer JlopeHniia.

MarnuTHoe nosue B Beniectse. PeppoMarHeTUKH, apa- U THaMarHeTUKH.

TexHuueckue yCTpOMCTBa M TEXHOJIOTMYECKHE MPOLECCH: MPUMEHEHHUE IOCTOSHHBIX MAarHUTOB,
AJIEKTPOMATrHUTOB, TECTEP-MYIBTUMETP, HNEKTPOABUTATENb SIKOOU, YCKOPUTETHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptuHa nuHWI MHIYKIWM MAarHUTHOTO TMOJS IOJIOCOBOTO U IOAKOBOOOPA3HOTO TOCTOSIHHBIX
MarHuTOB.

Kapruna nuHUN MarHUTHOM MHAYKIMHM MOJS JJIMHHOIO MPSMOIrO IPOBOJHHUKA M 3aMKHYTOI'O
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKU C TOKOM.

B3anmMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

HaGumroienne ABMKEHUS My4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIUN NEHCTBUS IIEKTPOM3MEPUTEIILHOTO IPUOOPAa MArHUTOAIEKTPHUECKON CHCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

HccnegoBanue MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONWCTB (heppoOMarHeTUKOB.

HccnepnoBanue 1ecTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3yuenne 3aBUCUMOCTH CHIJIBI AMII€pa OT CHUJIBI TOKA.

Ornpeznenenre MarHUTHOM MHAYKIIMM HAa OCHOBE MU3MEPEHHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomaznumnan uHOYKUus.

SIBnenue snekTpoMarHUTHOW MHAYKIUH. [loTok Bexkropa marHuTHOW MHAyKuuu. DJC uMHAYKUMU.
3aKoH 3yeKTpoMarHuTHON nHaAykuuu @apanes. Buxpesoe snexrpuueckoe nojue. Toku Dyko.

O/J1C uHAYKIMY B IPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuio JleHua.

NunyktuBHOCTh. Karymika MHAYKTMBHOCTM B LENM MOCTOSHHOIO TOKAa. SIBIIEHHE CaMOMHIYKIUU.
OJ1C camouHayKIIHH.

DHeprusi MarHUTHOTO TOJISl KATYIIIKUA C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHu4eckue ycTpoicTBa U TEXHOJIOTUUECKHUE TPOIECChl: MHAYKIIMOHHAS TI€4b, COJICHOM/ I, 3alllUTa OT
AJEKTPU3ALNU TEJ IPU IBUKEHUH B MAarHUTHOM T10JI€ 3E€MIIH.

Jemoncmpayuu.

Habmonenue siBiaeHMsI 2J€KTPOMAarHUTHON MHTYKITHH.

UccnenoBanue 3asucumoct 1C HHAYKIMU OT CKOPOCTU U3MEHEHUSI MArHUTHOTO TIOTOKA.

[IpaBuio JleHna.

[Tagenre MarauTa B aIIOMAUHUEBOU (METHOM) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

Uccnenosanue 3aBucumoctu IJIC caMOMHAYKIIMHA OT CKOPOCTH U3MEHEHUS CHJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

UccnenoBanue siBIeHUS 31€KTPOMarHUTHOM MHIYKIUU.

Ornpeznenenne UHIYKIUA BUXPEBOIO MArHUTHOTO TOJIA.

UccnenoBanue siBIeHUs CAMOMHIYKIUU.

COopka MoIeNH IEKTPOMArHUTHOT'O T€HEPaTOopa.
Pa3nea 5. KosieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.



KoneoarensHas cucrema. CBOOOIHBIE KOJIEOAHHU.

lNapmonnueckne kosebanus. KuHemaTnyeckoe W JAMHAMUYECKOE OINMMCAHHWE. ODHEPreTUYECKOe
onucaHue (3aKOH COXpaHEHHsSI MEXaHUYECKOM 3Heprun). BoIBoA IMHAMUYECKOT0 ONMUCAaHUS TaAPMOHUYECKHUX
KOJICOaHUH M3 X SHEPreTHYECKOT0 U KHHEMAaTHYEeCKOTO OIMCAHUSI.

Ammuntyna u ¢a3za konebanuii. CBsi3b aMIUIMTYbI KOJIEOAHU UCXOJHON BEIWYHHBI C aMIUTUTYAaMU
KoJIeOaHUH €€ CKOPOCTU M YCKOPECHHUS.

[Tepron u gactora konebanwuii. [leproa ManbIx cBOOOHBIX KOJIEOAHUI MAaTEMAaTHUYECKOTO MAasSTHHKA.
[lepuroa cBOOOIHBIX KOeOaHUM MPYKUHHOTO MasiTHHUKA.

[Tonstue o 3aryxaromux konebanusx. BoiHykneHHble konebanus. Pezonanc. PesonancHas kpusasl.
BrusiHue 3aTyxaHusi Ha BUJI pe30HAHCHOW KpUBOW. ABTOKOICOaHMS.

TexHuyeckue ycTpoiicTBa M TEXHOJOTHMYECKHE MPOIECCHl: METPOHOM, Yachl, KauelH, MY3bIKaJbHbIE
WHCTPYMEHTBHI, ceiicmorpad.

Jemoncmpayuu.

3anuce KoaebaTebHOTO ABMKEHHS.

Habnronenne He3aBHCHMOCTH TIEPHOIa MANIBIX KOJICOAHUH Tpy3a HA HUTH OT aMILTUTY/IbI.

HccnenoBanme 3aTyxaromux KoJeOaHHM M 3aBUCHMOCTH TIepUOJa CBOOOJIHBIX KoJeOaHUN OT
COIPOTUBIICHUS.

HccnenoBanue konebaHuil rpy3a Ha MAaCCUBHOM MPYKUHE C LIETIbI0 (GOPMHUPOBAHUS IMPEICTABICHHIA
00 ueanbHOM MO NPY>KUHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUHU IIPU KOoJIeOaHUAX rpy3a Ha MpYyKUHE.

HccnenoBanue BoIHYKIEHHBIX KOJIEOAHUH.

HaGmrotenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

W3mepenue neproaa cBOOOIHBIX KOJIeOAHH HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.

N3ydenue 3aK0HOB ABMKEHUS Tela B X0/ KoJieOaHH Ha yIIPyroM MojBece.

W3ydenue nBUKEHHSI HUTSHOTO MasiTHHUKA.

IIpeoOpa3oBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHNS aMILTUTY/AbI 3aTYXalOUINX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Tema 2. DnekmpomazHumnule Ko1edanus.

Konebarenbublit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUSI B HI€aIbHOM KOJeOaTeIbHOM
koHType. @opmyna Tomcona. CBs3b aMIUIMTYABI 3apsijia KOHJAEHCATOpa C aMIUIUTYJOW CHIJIBI TOKa B
KoJie0aTenbHOM KOHTYpE.

3aKOH COXpaHEeHHUsl SPHEPTUH B UJCATIbHOM KO0JIe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHuTHbIe KoeOaHus. BeIHYKIEHHbIE JIeKTpOMarHuTHbIE KOJIeOaHHs.

IlepemeHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYJHOE M JEHCTBYIOIIEE 3HAYEHHUE CHIIBI
TOKa ¥ HANpPsHKEHU PU pa3IundHON popMe 3aBUCHMOCTH NEPEMEHHOI0 TOKa OT BPEMEHHU.

CuHyconaabHbI NIEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyIIKa MWHAYKTMBHOCTH B LENU
CHUHYCOMIaJIbHOTO NEPEMEHHOr0 ToKa. Pe3oHaHc TokoB. Pe3oHaHC HanpsKeHH.

Wneanbublil TpancdopmaTop. [IponsBoacTBo, nepeaaya u noTpedieHrne IeKTPUIECKOH SHEPTUH.

OKOJIOTUYECKME PUCKH TpU  IPOU3BOACTBE  dJeKTpodHepruu. KynbTypa  HCIIOJIB30BAaHHUSA
AJIEKTPO3HEPTUHU B ITOBCETHEBHOM JKU3HH.

TexHnueckue ycTpolcTBa M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUYECKHM 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTb 4aCTOThI CBOOOIHBIX KOJIEOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.



OcumiorpaMmsbl 3JIEKTPOMArHUTHBIX KOJICOAHUH.

I'eneparop He3aTyXarMKX AIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopaenb 37eKTpOMarHuTHOrO reHepaTopa.

BrIHyX1€HHBIE CHHYCOHIATbHbIE KOJIEOaHUS.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHanc 1mpu 1OCIENOBAaTEIIbHOM  COEIMHEHUM PE3UCTOpa, KATyIIKM HMHAYKTUBHOCTH U
KOHJIEHCaTopa.

YCTpoiCTBO M IPUHITUIT ACHCTBUSA TpaHChopMaTopa.

Mopenb TuHUN 3NEKTPoIepeaayuH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npAKMUKyMm.

Nzyuenue tpancdopmaropa.

HccnenoBanue nepeMeHHOr0 TOKA Yepe3 IOCIIEN0BaTENbHO COEIMHEHHBIE KOHEHCATOP, KaTylIKy U
pe3ucrop.

Habnronenue 37eKTpOMarHuTHOTO Pe30HaHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE 60IHbL.

MexaHuyeckue BOJIHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunsie u mpo1oibHbie BOJHEL. [lepuon,
CKOPOCTb pacHnpoCTpaHEHUs W JJIMHA BOJHBL. CBOMCTBA MEXaHMYECKHX BOJH: OTPa)KE€HUE, MPEIOMIICHHUE,
uHTepdepeHns U TudpaKims.

3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

[IIlymOBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIBI.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3JIyUY€HUS 3JEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, NMPEIOMIICHHE, MOJsSpU3alus, MHTeppepeHuus u
nudpaKiys.

[Ikana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMarHuTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paIUOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: MYy3bIKaJlbHble WHCTPYMEHTHI, pajaap,
paavonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3BykoBas TUArHOCTHKA B TEXHHUKE U
MEIUIINHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacrpoCTpaHEHHE MOMEPEYHbIX U MPOJOIBHBIX BOJIH.

Kone6omeecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habmonenue orpaskeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmoienue nntepdepeHny u AMPpakiiuy MEXaHU4eCKuxX BOJIH.

AKyCTHUYECKUI pE30HAHC.

CBolicTBa yapTpa3ByKa M €ro IpUMEHEHHE.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTY/I0OM U 9aCTOTON KOJIeOaHHIA.

HccnegoBanue CBOMCTB AJEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, NPEIOMIICHHE, MOJsSpU3alus,
mudpakius, tHTepEepeHIHs.

OOHapyxeHue HH(PaKpacHOro M yJIbTpadruoIeTOBOTO U3TyYSCHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenne nmapameTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.



[IpsimonnHeliHOE pacnpoCcTpaHeHUE CBeTa B OAHOpOoJAHOW cpene. JIyu cBera. ToueyHbI MCTOYHMK
CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300pakeHUWM B IUIOCKOM 3€pKalie.
Cdepuueckue 3epkarna.

[Ipenomiienne cBeTa. 3aKkOHBI IpEOMIICHUS CBeTa. AOCOJIOTHBIM IOKa3aTelb IPEJIOMIICHUS.
OTHOCHTENbHBIN NOKa3aTeNlb IpeaomiieHus. II0CTOSIHCTBO 4acTOThI CBETAa U COOTHOILEHUE JJIMH BOJIH IpU
IIEpPEX0/1€ MOHOXPOMATHUYECKOT0 CBETA YEPE3 IPAHMILY pa3zieia JBYX ONTHUECKUX CpPE.

Xon nydeit B mpusme. Jucnepeus ceera. CiIoxHBIN cocTaB Oeoro ceeta. L[Ber.

[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroi nojaHOro BHyTPEHHErO OTPaKEHHUS.

Cobuparonye u paccenBarolye JMH3bl. ToHKas jguH3a. POKYCHOE PACcCTOSHUE M ONTHUYEcKas cuja
TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHHUSI TOHKOH c(epruecKol JHH3BI OT €€ IeOMEeTpUH U
OTHOCHUTEJILHOT'O I10Ka3aTesl PEIOMIICHHUS.

@opMyIia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

Xon Jy4a, NPOLIENIIErO JMH3Y IOJX IIPOU3BOJIIBHBIM YIVIOM K €€ TIJIaBHOM OINTHYECKOHW OCH.
[TocTpoenne n300pak€HUIl TOUYKM M OTpe3Ka NpSAMOM B COOMpPAIOIIMX M pAcCCEMBAIOIIMX JIMH3aX U HUX
CUCTEMaX.

OnTuueckue nmpubdopsl. Paspemaronias ciocoOHOCTh. ['1a3 Kak onTuyeckas cucrtema.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

Bonnosas omnrtuka. Wnrtepdepenius cera. KorepeHTHbIE HMCTOYHUKH. YCIOBUS HaOIIOACHHUS
MaKCHUMyMOB 1 MMHMMYMOB B UHTEP(EPEHIIMOHHOM KapTHHE OT JIBYX KOT€PEHTHBIX HCTOUYHUKOB. [IprmMepsl
KIJIACCHYECKUX MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakus ceera. JudpakuuonHas pemérka. YcioBue HaOMIOACHUS TIIABHBIX MaKCHUMYMOB IIPH
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoWcTBa M TEXHOJOTHMYECKHE MPOIECCHl: OYKM, JyMa, Mepuckor, (oToammapar,
MUKPOCKOII, TMPOEKIMOHHBIA amnmapar, MpOCBETJICHWE ONTHUKH, BOJOKOHHAs ONTHUKA, IU(pakiuoHHAs
peIéTKa.

Jemoncmpayuu.

3aKOHbBI OTPa’KEHHUS CBETA.

WccnenoBanue npenomieHus CBeTa.

Habintoienne noaHoro BHYTpEeHHEro oTpakeHus. Mojieiab CBETOBO/A.

HccnenoBanue xo/1a CBETOBBIX IYYKOB Y€pe3 MIIOCKOMApaIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB U300paKeHHUI B TUH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

Habmtonenue natepdepeHnu caera.

Habmroienne 11BeTOB TOHKUX TIEHOK.

Hab6mronenue qudpakuuu cera.

N3ydenne nudpakimoHHON peméTKu.

Ha6mronenue audpakiinOHHOTO CIIEKTpa.

Hab6monenue qucnepcuu cBerta.

HabmtoneHue nonsipu3aiuy cBeTa.

[IpumeHeHne noIIpOUI0B IS U3YUEHUSI MEXaHNYECKUX HAIPSDKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nokasaresns nIpeaoMIIEHUs CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BEIIECTBA (HA MPUMEPE KUAKUX JIHH3).

N3mepenne poKyCcHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Tonydyenne n300pakeHHs B CUCTEME U3 IJIOCKOTO 3€pKalia U JINH3HI.



[Tonydenne n300paxkxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBanue TenecKOMUYeCKiX CUCTEM.

Ha6monenue aqudpakiumum, nHTEpdEpEHITNN U TIOJIIPU3AINHN CBETA.

N3ydeHue nossspu3anuu CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

W3zyuenue naTepdhepeHun Ja3epHOro 3TyICHUS Ha IBYX LIEIISX.

HaGmonenue aucriepcum.

HaGmonenue u uccnenoBanue 1uGppakiimoOHHOTO CIIEKTpA.

N3mepenne 1iuHbI CBETOBOM BOJIHBI.

[TonydeHue ciekTpa U3JIydyeHus: CBETOIMO/1a IPH OMOIIH AU(PPAKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI crIeMAJILHON TEOPUHA OTHOCUTEIHLHOCTH.

I'panunel  OpPUMEHMMOCTH — KJIACCHMUECKOM  MexaHukd. [locTynaTtel — crneuuaibHOW — TEOpHUH
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH uHTepBasl. [IpeoOpaszoBanust Jlopenna. VYciaoBue NTPHUYUHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIIEHUE JUIUHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEpPTUel U UMITYJIHCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPTHUs MOKOSI.

TexHuyeckue ycTpoicTBa M TEXHOJIOTHYECKHE MPOIECCHl: CIIYTHHUKOBBIE MPUEMHUKU, YCKOPUTEIH
3apsSKEHHBIX YACTHII.

Y4eHnuecKui IKCIIEPUMEHT, JIabopaTOpHbIE pa0OThI, MPAKTUKYM.

OmnpeneneHne UMITyJIbCa U SHEPTHH PEIATUBUCTCKHUX YacTUIl (1o GoTorpadusM TPEeKOB 3apsHKESHHBIX
YaCTHI] B MArHUTHOM TI0JIE).

Pazgen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-60nnoeoit oyanusm.

PaBHOBecHOE TemIoBOE M3NyYeHHUE (U3JIydeHHE aOCONMIOTHO YEPHOro Tena). 3aKoH cMmelleHus Buna.
I'unoresa I1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®otordpdexr. Onbitel A. I'. CroneroBa. 3akoHsl (oTtorddexrta. YpaBHeHue ODHWHIITEHHA Ui
doroaddexra. «Kpachas rpanuna» porosddexra.

JlaBnenue cBera (B 4YacTHOCTH, JABJICHHE CBETAa Ha aOCOJIOTHO TMOTJIOMIAIONIYI0 M aOCOJIIOTHO
oTpaxaroiyto nosepxHocts). Onbitsl I1. H. JIeGenena.

Bonnoseie cBoiictBa wactuil. Bomubl ne bpoitns. nuna BonHbl Ae bpoins u pasmepsl o0nactu
JIOKAJIU3alMK JIBIDKYIIEicss dacTuilpl. KoprmyckynsipHO-BOTHOBOM nyanu3M. Judpakius >J€KTpOHOB Ha
KpHUCTalIax.

Crnenuduxa n3mepenuit B Mukpomupe. CooTHolleHus: HeonpeaenéHHocTel I eiizendepra.

TexHuueckue ycTpoHCTBa M TEXHOJOTHUECKUE MPOLECChl: CIIEKTPOMETP, (POTOIIEMEHT, (POTOAATUHK,
TYHHEIbHBIM MUKPOCKOTI, COTHEYHAst OaTapesi, CBETOTUO/I.

Jemoncmpayuu.

®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oTOdPeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHHUS TTOTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauon.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinaol [1nanka Ha ocHOBe nccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT HAIIPSIKEHHUSL.

Tema 2. Quzuka amoma.



OMBITHI IO UCCIIEIOBAHUIO CTpOeHUs aToma. [itanerapHas Mozens atoma Pesepdopra.

[Toctynatel bopa. Mznydenuwe u mornomieHue (OTOHOB NPH TEPEXOAe aToMa C OJHOTO YPOBHS
SHEPIrUU Ha JIPYTOM.

Bunel criektpoB. CiekTp ypoBHEH 3HEpruu aToMa BOA0poa.

CroHTaHHOE U BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuuyeckue ycTpOHCTBA U TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPAIbHBIM aHanu3 (CHEKTPOCKOIN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mopenb onbiTa Pesepdopra.

Hab6mronenne nuHeHvYaThiX CIIeKTPOB.

VY eTpoiCTBO U IEHCTBHE CYETUMKA HOHU3UPYIOLIUX YACTHII.

Onpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3JIYUECHMUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HaGuroienne TMHeWYaToro CeKTpa.

HccnenoBanue cekTpa pa3peskeHHOI0 aTOMapHOTO BOJIOPO/Ia M M3MEPEHHUE MOCTOsSTHHON Punbepra.

Tema 3. @uzuka amomHo20 A0pa u INEMEHMAPHBIX YACHIUY,.

Hyxnonnas monens sipa ['eiizen6epra—MBanenko. 3apsia sapa. MaccoBoe uncio sapa. M3oTomnsl.

PanuoaktuBHOCTB. Anb(a-pacnan. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnai. ['amma-usnyuenue.

3aKOH paJAvOaKTUBHOIO pacnaja. PaguoaktuBHsle n3oTonsl B npupoje. CBONCTBA MOHU3UPYIOIIETO
U3Iy4YeHUs. BrusHUEe pagroakTUBHOCTH HAa IKMBBIE OpraHW3Mbl. EcTecTBeHHBIM (OH H3IydeHUs.
Jo3umerpusi.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl siipa.

SAnepubie peaknuu. Jlenmenue u cuHTe3 snep. SAxepueie peaktophl. [IpoGnemsl ympaisieMoro
TEPMOSAIEPHOIO CUHTE3a. DKOJIOTMYECKUE aCIEKThl Pa3BUTHUS SAEPHON SHEPTreTHKU.

Meroapbl perucTpauuy U UCCIEI0BAHMS JIEMEHTAPHBIX YaCTHULL.

@dyH/1aMeHTalIbHbIE B3auMOiecTBUs. bapnonsl, Me30HbI U nenToHsbl. [IpeacraBnenue o CtangapTHOU
Mozenu. KBapk-ritooHHast MOZEIb aJlpOHOB.

®dusuka 3a npenenamu CrannapTHol Mojenu. TEéMHas MaTepust U TEMHas! SHEPTHUsL.

EnuncTBO (pnznueckoil KapTUHBI MUpa.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME NPOLECCHI: JO3UMETp, Kamepa BuibcoHa, sAepHbIN
peaKkTop, TEPMOSIZICPHBINA PEaKkTop, aToMHasi 00MOa, MArHUTHO-PE30HAHCHASI TOMOTpaQusi.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paJuoakTUBHOTO (hOHA € MCTIOJIb30BAaHUEM J103UMETPA.

W3yuenue normnomieHus: 6eTa-4yacTULl aTFOMUHUEM.
Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3UKH.

Ortanbel pa3BUTUS acTpoHOMUHU. IIpukiiagHOe W MHPOBO33PEHUYECKOE 3HAYEHHE aCTPOHOMMH.
[IpMeHMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS PUPOJIbI KOCMUYECKUX OOBEKTOB.

Meronsl aCTPOHOMUYECKUX HCCIIE0BAHUM. CoBpeMeHHbIE ONTUYECKHUE TEJIECKOIIBI,
paZvoTeNIEeCKOIbl, BHEATMOC(epHasi aCTpPOHOMHUS.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, ApKue 3BE31bI, IUTAHETHI, X BUIAUMOE JBHKEHHE.

Conneunas cucrema.

Connue. Conneuynas aktuBHOCTb. McTounuk sHeprun ComnHna U 3BE37.

3BE3/bl, UX OCHOBHBIE XAPAKTEPUCTUKH. /[marpaMMa «CreKTpaibHBIN KJIACC — CBETUMOCTBY. 3BE3bI
[JIaBHOM  MOCHENOBAaTENbHOCTH. 3aBUCHMOCTh  «Macca — CBETUMOCTb» 1S 3BE3]  TJIaBHOU
IIOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEICTABICHUS O IMPOUCXOXKICHUH H
spoJrrorni CoTHIA U 3BE31. DTallbl JKM3HH 3BE3]I.



Mueunsbiii [Tyts — Hamia [Nanaktuka. [lonoxenne u npumxenue ConHua B ['anakTuke. TUIIBI raJakTHK.
Paguoranaktuky u kBazapsl. YEpHBIE IBIPHI B AIpaX raJIAKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon XaO6ma. PazGeranme ramaktuk. Teopus bosbimoro
B3pbIBA. PEIMKTOBOE H3IIydeHHE.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HaGntonenuss 3BE3gHOro HeOa HEBOOPY)KEHHBIM IJIa30M C  HCIOJb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUN 711 ONpEeAETeHUs IOJOXKEHHUS HEeOeCHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE
co3Be3aust CeBepHOro MOIyIIapys U ApKUE 3BE3bI.

Hab6mronenus B Teneckorn JIyHbI, TUIAHET, TYMaHHOCTEH M 3BE3THBIX CKOTUICHHI.

Pu3nyecKUuil MPAKTHKYM.

CriocoObl  m3MepeHus: (PU3MUECKUX BEJIWYMH C HCHOJIB30BAHMEM AHAJIOTOBBIX W HU(POBBIX
U3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE M OTHOCHTEIbHBIE
MOTPEUIHOCTH M3MepeHuil pu3nueckux BennyuH. O1eHKa TpaHHIl HOTPEIIHOCTEH.

IIpoBeieHne KOCBEHHBIX U3MEPEHH, UCCIeJOBaHUM 3aBUCUMOCTEl (PU3NYECKUX BEJIMYUH, IPOBEpKa
IPE/UIOKEHHBIX TUMNOTEe3 (BbIOOp U3 paldoT, OMUCAHHBIX B TEMAaTHYECKHX paslenax «YueHU4ecKui
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTUKYM»).

O6o0maee NnoBTOpPEeHNE.

O06o0muieHne U cucTeMaTu3alys CoJepKaHus pa3aenoB Kypca «Mexanukay, «MonekynspHas pu3nka
U TEepPMOJAWHAMHKAY, «JeKTpoauHaMmuka», «Komebanus u BoiHB, «OCHOBBI CIIEHUAIBHONW TEOPUHU
OTHOCUTENbHOCTHY, «KBaHTOBas (hu3nka», « JIIEMEHTHI ACTPOHOMUU B aCTPOPHU3UKI.

Poinb (hm3nkn 1 acTpOHOMHH B SKOHOMUYECKOH, TEXHOJIOTUIECKOH, COIMAIBHON M 3THYECKOH cdepax
NeSITEIbHOCTH YEJIOBEKa, poJib U MECTO (PM3UKH U aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOM KapTHHE MHpA,
3HAYeHHUE OINHUCATEIbHOM, CHCTEMAaTU3UPYIOLIeH, OOBACHUTENbHON M MPOTHOCTUYECKOW (QyHKIMIt
¢bu3nyeckoil Teopuu, posb (HU3NYECKON Teopuu B (HOPMUPOBAHUM MPEACTABICHUN O (PU3NYECKON KapTHHE
MHpa, MeCTO (HU3UYECKOM KapTHMHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEICTaBICHUN O IPUPOJE.

Me:xknpenameTHbie CBSI3H.

WN3ydyenne kypca ¢usuku yrioyOonéHHoro ypoBHS B 11 Kiacce ocCylIecTBIsieTCSl € y4ETOM
COJIEPKATEIIbHBIX MEXKIPEAMETHBIX CBA3€M € KypcaMd MaTeMaTUKH, OWOJNOrMM, XWMHH, reorpapuu u
TEXHOJIOTUH.

MesicnpeOmemmuvie nonamus, C6A3AHHbIE C U3YYEHUEM MEMOO08 HAYYHO20 NO3HAHUA: SBIICHUE,
Hay4HbIl (akT, rumoresa, ¢u3NYecKas BEIWYMHA, 3aKOH, TEOpHs, HaONI0IeHHe, 3KCIIEPUMEHT,
MOJICJIMPOBAaHUE, MOJIENIb, U3MEPEHHUE, MOTPEUIHOCTH W3MEPEHUH, U3MEpHUTeIbHbIE NMPHOOPHI, IU(PpOBast
nabopaTopus.

Mamemamuxka: penieHUe CUCTEMbl ypaBHEHUH. TpuroHomerpuyeckue (QyHKIUU: CUHYC, KOCHUHYC,
TaQHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOphl M WX NPOEKLIHWH Ha OCH
KOOpJMHAT, CIIO)KeHHe BekTopoB. I[IpomsBogHble »snemMeHTapHbIX (QyHKkumid. [lpuzHakun mnomoOus
TPEYTroJIbHUKOB, ONpeieiIeHHE II0aAN IUIOCKUX GUryp U o0bEmMa Ted.

Buonozus: >nextpudeckue SBICHUS B )KUBOH NMpHpo/Jie, KojeOaTeabHble IBUKEHNS B KHUBON MPUPOJIE,
9KOJIOTMUECKHUE PUCKU TIPU MPOU3BOACTBE DJIEKTPOIHEPIUH, FIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPY Karollen
Cpelbl, yIbTPa3ByKOBasl IMarHOCTUKA B MEAUIIMHE, ONITUYECKUE SIBJICHUSI B )KUBOU NPUPOE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIIIMYECKAs CTPYKTypa TBEPIBIX Tel, MEXaHU3MBI
o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBINA aHAIN3.

T'eozpagpua: wmarHuTHBIE TIONMIOCAa 3€MJIM, 3alle)KM MAarHuTHBIX pyA, (oTochEMKa 3eMHOU
MMOBEPXHOCTH, cericMorpad.



Texnono2usa: nNpUMEHEHUE MOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB, 3JIEKTPOABUTATeNh SKoOwu,
reHepaTop MEepPEeMEHHOr0 TOKa, MHAYKIMOHHAs Teub, JIMHUU 3JIEKTporepeaad, 3JIeKTPoABUraTelNb, pajap,
paauonpuéMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-meub, ynabTpa3ByKoBas IHAarHOCTUKAa B TEXHUKE,
MPOSKIIMOHHBIN ammapaT, BOJOKOHHAS ONTHKA, COJHEYHas OaTapes, CIIyTHUKOBBIC MPUEMHUKH, sICpHAS
SHEPTeTHUKA U IKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUAITMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI
JInuyHOCTHBIE Pe3yJabTAaThl OCBOCHHS Y4eOHOTO TpeaMeTa «Du3nKay JOKHBI OTPaKaTh TOTOBHOCTh
U CIIOCOOHOCTh OOYYaromIMXcs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTPCHHEH MO3MIIMEH JIMYHOCTH,
CHUCTEMOH IICHHOCTHBIX OpPHMEHTAIlUi, TIO3MTHBHBIX BHYTPCHHHMX YOEXKJICHHH, COOTBETCTBYIOIIHX
TPAJUIIMOHHBIM IEHHOCTSAM POCCHHCKOro OOIISCTBAa, pACIIMPEHUE JKU3HCHHOIO OINbITa MW  OIbITa
JCSATEIILHOCTH B IPOLIECCE Peall3allMi OCHOBHBIX HAIPABJICHUH BOCIHUTATCIIBHON JEATCIIBHOCTH, B TOM
YHUCJIC B YACTH:
rpakKIaHCKOT0 BOCTIMTAHUS:
e CchOPMHUPOBAHHOCTh TPAXKIAHCKON MO3MIIMU OOYYAIOUIETroCs KaK aKTHBHOTO U OTBETCTBEHHOTO
YJIeHA POCCHICKOro OOIIECTRa;
® [PUHSATHE TPATUIIMOHHBIX OOIICYESITIOBEYSCKIUX TYMAHUCTHYCCKUX U JICMOKPATHUECKUX [IEHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO JCSITEILHOCTH B HHTEpEcax TPa)kIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTeIbHON OpraHH3aIIHH;
® yMCHHE B3aWMOJICHCTBOBATH C COIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIHSMH U
Ha3HAYCHHEM;
® TOTOBHOCTb K TYMaHHUTApHOU U BOJOHTEPCKOM NIEATETLHOCTH.
NATPUOTHYECKOT0 BOCTIMTAHUS
¢ chHopMHPOBAHHOCTH POCCUICKOM IPaKIaHCKOM HICHTHYHOCTH, TAaTPUOTH3MA,
® I[ICHHOCTHOE OTHOIICHHE K TOCYIapPCTBCHHBIM CHUMBOJIaM, JOCTH)KCHHUSM POCCHUCKHX YYEHBIX B
obnactu (GU3UKHU U TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
e chopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TTOBEICHUS;
® CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M TNPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;
® OCO3HaHHE JTUYHOTO BKJIAJa B MOCTPOCHHE YCTOMYHBOTO Oy IYIIETO.
ICTETHYECKOI0 BOCIIUTAHUSA:
® DOCTETHYECKOE OTHOIICHWE K MHpY, BKJIIOYas JCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nyeckoit Hayke.
TPYAOBOT0 BOCTIMTAHMSA:
® UHTEpeC K pa3nuuHbM cepam mpodecCHOHATBLHON AEITeTbHOCTH, B TOM YHCJE CBSI3aHHBIM C
¢bu3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiei mnpodeccun u
peaIn30BBIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;
® TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUI0O M CamMoOOpa3oBaHWIO B 00IacTH (U3MKH Ha
MIPOTSDKEHUH BCEH KU3HHU.
IKOJIOTHYECKOr0 BOCIIMTAHUS
e chHopMHpPOBAHHOCTH  OJKOJOTHMYECKOH  KYIbTYpbl, OCO3HAaHHE TJIOOAIBHOTO  XapakTepa
IKOJIOTHUECKUX TPOOIIEM;
® [UJIJAHUPOBAHUE W OCYIIECCTBICHHE JCHCTBHI B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUS LENen
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;
® pacCIIMpPCHHE OIBITA JACATCILHOCTH JKOJOTHYCCKOW HAIPABJIICHHOCTH HA OCHOBE HMMEIOIIUXCS
3HaHUH 1o (Pu3MKe.
HEHHOCTH HAYYHOT0 MO3HAHUS:



cOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS
¢bu3nveckoil HayKH;

OCO3HAaHHE LEHHOCTH HAy4YHOH [ESTENIbHOCTH, TOTOBHOCTb B MPOILECCE HU3Yy4YCHUS (HUUKH
OCYIIECTBIISATH IPOCKTHYIO U HCCIICAOBATEILCKYIO JACATEILHOCTh HHIUBHYaJIbHO U B TPYIIIIC.

METANPEMETHBIE PE3YJIbTATbHI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBble Jjornyeckue aeicTBHA:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pAaCCMATPUBATh €€ BCECTOPOHHE;
OIIPEACIIATD LENN AESITEIbHOCTH, 3aJaBaTh IApaMETPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTHBOPEUHS B pacCMaTpUBAEMbIX (PU3MUECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMBbl ¢ Y4E€TOM aHaIM3a HMMEIOLIUXCS MaTepUAbHBIX U
HEMaTEepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBAaTh COOTBETCTBUE PE3YJIBTATOB LIEJISAM, OLICHUBATh
PHUCKH MOCIEACTBUN AEATENBHOCTH;

KOODJWHUPOBAaTh H  BBIIOJHATH paboTy B  YCIOBHAX  PEAIbHOTO, BHPTYAIBHOTO |
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

Pa3BHUBATb KPCAaTUBHOC MBIIJICHUEC ITPU PCIICHUHU JKHU3HCHHBIX HpO6JI€M.

ba3oBble ucciaenoBaTelbcKue AeiiCTBHSA:

BJIaJIeTh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMH MTOHATUAMHU U METOJaMU (PU3NYECKOI HayKH;
BJIQJICTh HABBIKAMH Y4€OHO-MCCIIEOBATEIBCKOW U MPOEKTHOM JEATENBHOCTH B 001acTH (DU3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOOB peIleHus 3ajgad
(U3MYECKOro coiepKaHus, IPUMEHEHHIO pa3IMYHbIX METO/IOB TO3HAHUS;

BJIQJIETh BUJAMH JIEATENbHOCTH 10 TOJYYEHUIO HOBOIO 3HAHUS, €ro HHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX CUTYyallUsX, B TOM YHUCIIE MIPH CO3/IaHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJISITh PUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJU3UpOBaTh 3a/lady, BBIIBUTATh THIOTE3Y €€
peleH sl, HAXOAUTh apryMEHTHI JUIs 10Ka3aTeIbCTBAa CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUH PELICHMUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PEIICHUs 3a/ladl pe3yibTaTbl, KPUTUUECKU OIICHUBATh HMX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33]]aul B 00pa30BaTEIbHON JIEATENbHOCTH, B TOM YHUCIIE
MIpU U3YyYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT;

YMETh MIEPEHOCUTDH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HESATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTATh HOBBIE HJIEU, MPeJIaraTh OPUTHHAIbHbIE TOAXOAbI U PEIICHNUS;

CTaBUTb HpOGJ’IeMBI " 3aJla4u, JOMYyCKArIIHUEC AJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ unopmanmeii:

BIIA/ICTh HABBIKAMU TMONTY4YCHUS HHPOpPMAIUH (HU3HUECKOTO COJEPKAHUS U3 UCTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOSTEIHHO OCYIIECTBIATh MOMCK, AHANU3, CHUCTEMATH3AIMI0 W HWHTEPIPETALUIO
nH(OpMAaILIUY PA3IUYHBIX BUIOB U GOPM MPEICTABICHUS;

OILICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJB30BaTh CPEACTBa HMH(DOPMAIIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHHA B PEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AIlMOHHBIX 3aa4 C COOJIIOJCHHEM TpeOOBaHMIA
OPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHEHBI, PECYypCOCOEPEIKEHUs, MPABOBBIX U ITUYECKUX
HOPM, HOPM HHPOPMAITMOHHOHN 0€301aCHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEP)KAHUS B Pa3IMUHBIX (Qopmarax ¢ y4ETOM Ha3HAYCHUs
uHbOpMAllUM W IEJIEBOM ayIUTOPHM, BHIOMpas ONTUMAIbHYIO (OpPMY MPEACTABICHUS H
BHU3yaJIU3aLUU.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiicCTBUSA:

OCYIIECTBIIATH OOILIEHHE HAa YpOKaX (PU3UKH U BO BHEYPOUHO NESATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIMKTHI;

Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON U HHIUBUIYAIbHON pabOThI;

BBIOMPAaTh TEMAaTHKy M METOIbl COBMECTHBIX JEHCTBUH C Yy4€TOM OOIIUX HWHTEPECOB H
BO3MOXKHOCTEH Ka)KJI0T'0 4JI€HA KOJUICKTHUBA,;

IIPUHUMATD LM COBMECTHOMU AESITEIbHOCTH, OPIraHU30BbIBATh U KOOPIANHUPOBATH ACUCTBHS 110 €€
JOCTHKEHMIO: COCTABJIAThH IUIAH JEHWCTBUM, pacIpeneisiTh poJIM ¢ y4ETOM MHEHHUM Y4aCTHHUKOB,
00CyKIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KAauyeCTBO CBOEr0 BKJIJAa M KaXJOr0 y4acTHHKAa KOMaH/bl B OOLIMI pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaaaraTb HOBBIE IIPOEKTHI, OLIEHUWBAaTh HJEHM C T[O3ULHMHM HOBU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATh IO3UTUBHOE CTPATErMYECKOE IOBEJCHUE B DPA3NIMYHBIX CUTYaLUsAX, HPOSABIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHHBepcaabHbIe yueOHbIe AeiicTBUSA

Camoopranuzanmusi:

CaMOCTOSITEJIbHO ~ OCYIIECTBIISATh  [103HABATEIbHYK JAEATENbHOCTb B 00JacTu (pu3uku U
aCTPOHOMMH, BBISABJIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTAaBIATh IUIAH pEHIEHUS pacy€THBIX M KAa4yeCTBEHHBIX 33Ja4, IUIaH
BBIMOJIHEHUST MPAKTHUECKOW pPabOThl ¢ Y4ETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHU;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacivpsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JieNIaTh OCO3HAaHHBIN BBIOOD, apIryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHMPOBAHUIO W MPOSBICHUIO SPYAMLIMU B 00NacTh (PU3MKH, HOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTpOJIL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh OILIEHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YNBTATOB LECIISAM;

BJIa/IETh HAaBbIKAMHU II03HABATENbHON pedIeKcuu Kak OCO3HAHMS COBEpIIAeMbIX IEHCTBHHM U
MBICJIUTENIBHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHUI;

UCIOJIb30BaTh MPUEMBI pedIIeKCHUH ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETH OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

PUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mnpomecce HoCTH)XKEHHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS IMPOrpaMMbl MO (PU3MKE Ui YPOBHS

cpenHero ooOmero oOpa3oBaHusl y OOYYAIOIIUXCS COBEPIICHCTBYETCS AMOLMOHAIBHBIA WHTEIIICKT,

Npernoiararomuil copMUpOBaHHOCTb:



CaMOCO3HAHUS$, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAILHOE COCTOSIHUE, BUICTD
HaIpaBJICHUS Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;
CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IMPHHUMATh OTBETCTBEHHOCTH 3a
CBOE IOBEIEHHUE, CIIOCOOHOCTh AMANTHPOBATHCA K HMOLMOHAIBHBIM H3MEHEHUSM U IPOSBIATDH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpEMIICHHE K JOCTIDKEHHIO LN U YCIEXY, ONTUMH3M,
WHUIIMATUBHOCTh, YMEHUE JICHICTBOBATh, UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOUIEH CIIOCOOHOCTH MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JPYIHX, YUUTHIBATH
€ro Ipu OCYIIECTBICHUHU OOILIEHUS, CIOCOOHOCTD K COUYBCTBHIO U COIIEPEKHUBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOLICHUS C APYTUMHU JIFOABMH,
3a00THTHCS, IPOSBIATH UHTEPEC U pa3peniaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATbHI
K xoHumy oOyuenuss B 10 knacce npeaMeTHbIe pe3yJbTaTbl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHHN:

MIOHUMAaTh POJIb (PU3UKU B 3KOHOMHUYECKOH, TEXHOJOIMUYECKOM, HKOJOTHUECKOW, COLMANbHON U
ATHUYECKOU cdepax AeATEIFHOCTH YEIIOBEKa, POJb U MECTO (PM3MKH B COBPEMEHHOW HAay4HOM
KapTUHE MHpa, 3HAYCHHE OIMCATENIbHOM, CHUCTEMaTU3UPYIOLEH, OOBSICHUTEIBHOM U
MPOTHOCTUYECKON (YHKIMHA (QHU3HMUECKOW TEOPUU — MEXaHUKH, MOJCKYSPHOW (QHU3UKH U
TEPMOJWHAMHKH, POJIb (PU3NYECKOH Teopuu B (HOPMUPOBAHMM MPEACTABICHUNA O (U3NIECKOM
KapTUHE MUPA;

pa3nuyath yCIOBHS TPHUMEHUMOCTH MOZENeH (QHU3MUECKUX TeN W TPOIECCOB (SBICHHN):
WHepIUanpHas cucremMa orcuéra, aOcomoTHO TBEPHOE TElNo, MaTepuaibHas TO4YKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOHOE TMaJIeHne, a0COIIOTHO ynpyras aedopmariusi, abCOIOTHO
yIpyroe H aOCOJIOTHO HEYNpYyroe CTOJKHOBEHMs, MOJIENM Ta3a, >KUJIKOCTH M TBEPIOTO
(KpUCTAJUTMYECKOT0) TeNa, UIeANIbHBIN a3, TOUCUHBIN 3apsill, OAHOPOAHOE MIEKTPHUUECKOE TOJIE;
paznuuaTh YCJIOBHS (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (U3HYECKUX 3aKOHOB, MOHUMATh
BceoOIui xapakTep (yHJAMEHTAJIbHBIX 3aKOHOB M OTPAHWYEHHOCTb MCIOJIB30BaHMS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBSICHATH MEXAHWYECKHE IIPOLIECChl U SIBJICHHUS, MHCIIONb3ysS OCHOBHBIE
MOJIOKEHUSI M 3aKOHBl MEXaHUKU (OTHOCHUTEIBHOCTh MEXAaHMYECKOTo JIBUXKEHHUS, (OPMYIIbI
KMHEMaTUKH PaBHOYCKOPEHHOTO [JBW)KEHUsS, TIpeoOpazoBaHus [amuies ains CKOPOCTH H
nepeMenieHus, 3akoHbl HprOTOHA, NPUHIUII OTHOCUTENBHOCTH ['amuies, 3aKOH BCEMHUPHOIO
TATOTEHHUS, 3aKOHBI COXPAHEHUS HMMITYyJbCa U MEXAaHHMUECKOW IHEPIuu, CBA3b pabOThl CHIIBI C
U3MEHEHUEM MEXAHWYECKOM DSHEpruu, YCIOBHS pPaBHOBECHS TBEPAOrO Tela), IMpPU 3TOM
WCIIOJB30BAaTh MAaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBHUS IPUMEHUMOCTH
(bu3nyecKrx 3aKOHOB: MpeoOpa3oBanuii ["anumnes, BTOporo u Tperbero 3akoHoB HeloToHa, 3aKOHOB
COXpaHEHHUs UMITYJIbCa M1 MEXAHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOT'O TATOTECHHS;

aHAJM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOIECCHl U SBJICHMS, UCIOIb3ys OCHOBHBIC MOJOXKEHHUS
MKT u 3aKoHBI MOJIEKYJIAPHOU (DU3UKU U TEPMOAMHAMUKH (CBA3b JIaBJICHUS UJEAIBHOIO ras3a co
CpPEeIHEW KMHETHUYECKOM >HEprued TEIUIOBOIO JBMKEHUS M KOHLEHTpAIMEN €ro MOJIEKYJ, CBS3b
TEMIIEpaTyphl BEIIECTBA CO CPEAHEN KMHETUYECKOW DHEPruei TEIJIOBOTO JBM)KEHHS €ro 4acTHIl,
CBA3b JABJICHUS HACAIBHOIO ra3a ¢ KOHUEHTPALMEH MOJIEKYJ] M €ro TeMIIepaTypoH, YpaBHEHHE
MenpeneeBa—Knanelipona, nepBblii 3aKOH TEPMOAMHAMUKHM, 3aKOH COXPAHEHHsS DSHEPIUU B
TEIUIOBBIX IIpOLEccax ), IPU ATOM HUCIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBATh
yCIIOBUSI IPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Knaneiipona,

aHAJM3UPOBATh M OOBACHATH DJICKTPUUYECKHUE SIBJICHHS, WCIOJb3ys OCHOBHBIC IIOJIOXKEHUS U
3aKOHBI DJIEKTPOJMHAMHUKU (3aKOH COXPAaHEHUs JJIEKTPUYECKOro 3apsana, 3akoH KyioHa,
MIOTEHIUAIBHOCTD 3JIEKTPOCTATUYECKOTO IIOJI, NPUHLHUII CYIEPIO3ZULUN NIEKTPUUECKUX I10JIEH,



IIPY 3TOM YKa3blBas YCIOBHS NPUMEHMMOCTH 3aKkOHa KyiloHa, a Takke NPaKTUYECKH Ba)KHbBIE
COOTHOIIECHMS: 3aKOHBI OMa I ydacTKa LMW U I 3aMKHYTOM 3JIEKTPUYECKOM LIENH, 3aKOH
Jlxoymsi—Jlenna, mpasuia Kupxroda, 3akonst Dapaes 11 2JIEKTPOIN3a);

OIUCHIBATh (PU3MUYECKHE MPOLECCHl U SIBICHUS, UCIOJIb3Yysl BEJIUYMHBL IEpEeMELICHUE, CKOPOCTb,
YCKOpEHHUE, UMIIYJbC T€da W CHUCTEMBI TeJl, CWJIA, MOMEHT CHWIbI, JAaBJICHHE, NOTCHLIHMAIbHAsS
SHEprus, KUHETUYeCKas >HEprus, MeXaHWdeckas 3Heprus, paboTa CHJIbl, LIEHTPOCTPEMUTEIbHOE
YCKOpEHHE, CHUJIa TSHKECTH, CUIIa YIPYTOCTH, CHUJla TPEHUS, MOILHOCTb, SHEPIUs B3aUMOAECUCTBUS
Tena ¢ 3emicii BOIM3U €€ MOBEPXHOCTH, SHEPTUs yNpyroi aedopmanuu npy>KUHbI, KOJIXIECTBO
TEIJIOTHI, a0CONIOTHAs TeMIeparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS SHEPIHS
UJEAIBHOTO OJIHOATOMHOIO Ta3a, padoTa HIeajlbHOI0 ra3a, OTHOCUTEIbHASI BIAXKHOCTh BO3/yXa,
KIIJ] naeanbHOroO TEIUIOBOIO JBUIATElNs; dJIEKTPUYECKOE II0JI€, HANPSIKEHHOCTD MIEKTPUYECKOTO
IIOJIA, HANpPsOKEHHOCTH IOJII TOYEYHOrO 3apsja WM 3apsDKCHHOIO Iapa B BakyyMe U B
IOUDJIEKTPUKE, TIOTEHIUAII JIEKTPOCTATUYECKOTO MOJIs1, PA3HOCTh ITIOTCHIMAIIOB, 3JIEKTPOABIKYILAS
CWJIa, CWJIa TOKA, HANIPSKEHKE, MOIIHOCTh TOKA, MEKTpUYECKas EMKOCTb INIOCKOr0 KOHJIEHCATOpa,
COIIPOTHBIIEHUE YYaCTKa LIETIH C MOCIEI0BATEIbHBIM U NAPAJIJICIIbHBIM COETUHEHUEM PE3UCTOPOB,
SHEPrus JIEKTPUUECKOI0 MOJIs KOHAEHCATOPa;

OOBSICHATH OCOOCHHOCTU NMPOTEKaHUS (PU3MUECKUX SIBICHUI: MEXaHUYECKOE JBH)KEHUE, TETJIOBOE
JBMDKEHUE YacTHIl BEILECTBa, TEIUIOBOE paBHOBecHE, OpOYHOBCKOE JABMKeHHE, Iuddysus,
UCIIApEHUE, KUIEHUE U KOHJIEHCAllWs, IUIABJIEHUE M KPUCTAUIM3ALUs, HaIPaBIEHHOCTD
TEIUIoNepeiau, dJIEKTpU3alusl TeJl, SKBUIOTEHLUUAJIbHOCTh IOBEPXHOCTH  3apsHKEHHOIO
IIPOBOIHUKA;

IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKOM BEJIMYMHBI OT JpYyroil c
HCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHUH, NPU STOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBAThH
pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH (DM3MUYECKHUX BEJIMYMH B BUAE TpaduKOB C YUETOM
a0COIIOTHBIX MOTPENIHOCTEN U3MEPEHUH, 1eTIaTh BHIBOBI IO PE3yJIbTaTaM UCCIIEI0BAaHUS;
MPOBOANTH KOCBEHHBbIE HM3MepeHUs (U3NYECKUX BEIUYMH, IPU ATOM BBIOMpATh ONTHUMAaJIbHBIN
METOJl H3MEpEHHs, OLEHUBAaTh aOCOJIOTHBIE W OTHOCUTENIbHBIE TOIPEHIHOCTH NPSIMBIX H
KOCBEHHBIX U3MEPEHHU;

MIPOBOJIUTH OIBITHI 110 MPOBEPKE MPEI0KEHHON TMIOTE3bl: MIIAHUPOBATH HKCIIEPUMEHT, COOMPATh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJYYEHHBIE PE3YyNbTAaThl U JEJaTh BBIBOJ O
cTaTyce MpeyIoKeHHON THIIOTE3bI;

coOyoaTh MpaBuiia 0€30MacHOro TPyAa MPH HMPOBEIEHUM HCCIENIOBaHMNA B paMKax y4eOHOTO
SKCIIEPUMEHTa, NPAaKTHUKyMa U Y4eOHO-UCCIIEJOBATEIbCKOM M MPOEKTHON JeATEIbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

pemiaTh pacyéTHbIe 3aJjaud C SBHO 33aJaHHOM W HESIBHO 3a/JlaHHON (M3MUYECKOW MOJENbIo: Ha
OCHOBaHMM aHallM3a YCIOBHUA OOOCHOBBIBATH BHIOOP (PHU3MYECKOM MOJAENH, OTBEYaroleH
TpeOOBaHUAM 3a/1a4M, IPUMEHATH (HOPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTHU U MOCTYNAThl (PU3UUECKUX
TEOpU MPH UCTOIb30BAaHUM MAaTEeMAaTUYECKUX METOAOB pelIeHUs 33/Jay, IPOBOAUTH pacuéThl Ha
OCHOBaHMHM HMEIOIINXCS JaHHBIX, AHAJIM3UPOBATh pPE3yJIbTaThl M KOPPEKTHPOBATh METO/IbI
pEeLIeHNs ¢ YYETOM IOJyUYEHHBIX PE3YyJIbTATOB;

pelarh KayecTBEHHbIE 3ajaud, TpeOyIolue NMPUMEHEHHUs 3HAaHUI W3 pa3HbIX pPa3/esioB Kypca
Gbu3MKKM, a TakXKe MHTErpallud 3HAHUM M3 JOPYrHX IPEJIMETOB €CTECTBEHHO-HAyYHOTO IUKJIA:
BBICTPAaWBaTh JIOTMYECKYI0 LEMOYKY pacCyXACHMM C ONOpOM Ha HW3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

UCIOJIb30BAaTh TEOPETHMUYECKHE 3HAHUS [UId OOBACHEHHMsS OCHOBHBIX IPUHIMIIOB pabOThI
W3MEPUTENBHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMYECKUX MTPOLIECCOB;

IIPUBOAMUTH MPUMEPHI BKJIA/la POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



aHAIM3WPOBaTh M OLIEHUBATh TOCIEACTBHsS OBITOBOM UM TPOM3BOACTBEHHON MAESITETHLHOCTU
YeNOBEKa, CBA3AHHOW ¢ (PU3MYECKUMU MPOIECCaMH, C TO3HIMA 3KOJOTUYECKONW O0e30macHOCTH,
MPEJICTAaBICHU O PAalMOHAIBHOM IPUPOIOIOJIB30BAHUN, a TaKXkKe Pa3yMHOM HCIIOJIb30BAHUH
JTOCTUKEHHUM HayKU M TEXHOJIOTUH /7S TajbHEHIIero pa3BUTUs 4eJI0BEUECKOro o0IIecTBa;
MPUMEHSITh Pa3IMyHbIe CIOCOObI paboTel ¢ uHpOpMamme (U3HYECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJOTHM, HpPU 3TOM HCIOIb30BATh
COBpEMEHHBIE HMH(POPMAIIMOHHBIE TEXHOJIOTUU [UIsl TOHMCKA, NepepaboTKU U MPeabsIBICHUS
yueOHOM W  HAY4YHO-MOMYJSIpHOM HH(OpMalMM, CTPYKTYpUPOBaHUS U  HHTEPIpPETALUU
nH(pOpMaLIUY, TOTYYEHHONU U3 PAa3IMYHBIX HICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOJIYy4aeMYyIO
MHPOPMAIMIO U OLEHHMBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWH, TaKk U Ha
OCHOBE aHAJIM3a UCTOYHUKA HHPOPMALINY;

MPOSABIIATh OPraHU3alMOHHBIE W TMO3HABATEJIbHbIE YMEHHS CaMOCTOSTEIBHOTO MIpPUOOpEeTEHUs
HOBBIX 3HAHUI B MPOIlecCce BHIMOIHEHHS MPOCKTHBIX U YU€OHO-UCCIEI0BATENIbCKUX PadoT;
paboTaTh B TpyNIEe C HCIOJHEHUEM pAa3IMYHBIX COIMAIBHBIX POJEH, MIaHUPOBaTh paboOTy
TPYNIbl, PAalMOHAIBHO PACHpENesITh AEATEIbHOCTh B HECTAaHAAPTHBIX CHUTYalUAX, aJIEKBAaTHO
OLICHMBATh BKJIAJ] KQXKJIOTO U3 YYACTHUKOB IPYIIBI B PEIIEHUE pacCMaTpUBAEMOM POOIEMBI;
MPOSBIATh MOTHBAIMIO K Oyaymied npodeccHOHANbHON MEATENbHOCTH IO CHEeNHMaTbHOCTAM
(hU3UKO-TEXHHUUECKOTO MPOpHUIISL.

K konmy oOywyenus B 11 Knacce mpeaMeTHBIE pPE3yNbTaThl Ha YIIyOJIEHHOM YpPOBHE JOJDKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Yy 00YUAIOIIMXCS YMEHH:

MIOHUMAaTh POJb (PU3UKHU B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM, COLMAIIbHOM U 3THYECKOH cdepax
JeSITeIbHOCTH YeJOBEKa, poiib U MeCcTO (PM3MKH B COBPEMEHHOW Hay4HOH KapTMHE MHpa, POJib
aCTPOHOMHHU B MPAKTHUYECKON [EATEIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAay4YHO-TEXHUYECKOM
pa3BUTHH, 3HAUYEHUE OIMHUCATENIbHOM, CUCTEMATU3UPYIOIIEeH, O0BICHUTENLHON U POTHOCTHYECKOM
GyHKIUN (U3NYECKON TEOpUH — 3JIEKTPOAMHAMMKH, CHELMAIbHOW TEOPUH OTHOCUTEIBHOCTH,
KBaHTOBOHN (DM3HKH, poiib PU3NUYECKON TeopuH B (OPMUPOBAHMU MPEACTABIECHUN O (QU3NYECKOM
KapTHMHE MHpa, MECTO (PU3NYECKOH KapTHHBI MHpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUN O IPUPOJE;

pasnuyarh yCIOBUS IMPUMEHMMOCTH Mojeled (QU3NYecKuX Tea U MPOLECcCOB (ABJICHUMN):
OJTHOPOJIHOE HJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IIOoJsl, TapMOHMYECKHe KojeOaHUs,
MaTEMaTUYECKUA MAasTHUK, WJCAIbHBI MPYKUHHBIA MAasATHUK, TapMOHMYECKHE BOJIHBI,
ujeaIbHbIN KoebaTebHBIA KOHTYP, TOHKAsI JINH3a, MOJIEJICH aToMa, aTOMHOTO si/ipa ¥ KBAaHTOBOM
MOJIETIN CBETA;

pa3nuyath YCIOBHs (TpaHUIBI, 00JAaCTH) NPUMEHUMOCTH (DU3UYECKMX 3aKOHOB, ITOHMMATh
BceoOIMi XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OTPAHWYEHHOCTb MCIIOJIB30BaHMS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHUS, UCIOJbB3Ys OCHOBHbBIE
MIOJIOKEHHUS M 3aKOHBI AJIEKTPOAMHAMUKHM M CIIELMAJIbHOW TEOPHUU OTHOCUTENIBHOCTH (3aKOH
COXPAaHEHHUs DJIEKTPUUECKOIo 3apsia, cuia Amiepa, cuna JIopeHna, 3aKOH JIEKTPOMAarHUTHOU
nHAyKuuy, npasuio JleHna, cBsa3p DJIC caMOMHAYKLIMH B 3JEMEHTE DJIEKTPUYECKON LIENH CO
CKOPOCTbIO HW3MEHEHHs CHJIbl TOKa, TIOCTYJaThl CIEHUATbHOW TEOPUU OTHOCUTEIBbHOCTU
OWHINTEHHA);

aHAJM3UPOBATh M OOBACHATH KBAHTOBBIE IPOLIECCHI U SBJICHUS, UCIIONIb3YS MOJOXKEHUS KBAHTOBOU
¢u3uku (ypaBHeHue DifHTelHa U1 poTorddexTa, nepBblii 1 BTOPO nocTynatsl bopa, mpuHIm
COOTHOILIEHUS HeolpenenéHHocTel ['eiizenOepra, 3aKOHbI COXpPAHEHUS 3apsiIOBOTO M MaccoOBOTO
YHCEN U SHEPTUU B SIEPHBIX peakLUsX, 3aKOH PaJUOAKTUBHOIO Pacana);



ONMHCHIBATh (PU3UYECKUE TMPOLECChl W SBJICHHS, WCIONB3Ysl BEIWYUHBL HANPSHKEHHOCTH
ANEKTPUYECKOTO TOJsI, TOTEHIMAT AJIEKTPOCTATUYECKOTO TMOJsS, PA3HOCTh IMOTEHIHAJIOB,
ANEKTPOABIIKYILAs CUJIa, HMHAYKIUS MAarHUTHOTO TMOJs, MAarHUTHBIA TOTOK, cuia AMiiepa,
WMHIYKTUBHOCTb, 3JIEKTPOJBUKYIIAs CHJIa CAMOUHIYKIIMH, SHEPTUs MAarHUTHOTO TIOJIsl IPOBOIHUKA
C TOKOM, DPEISTUBUCTCKUN HMITYJIbC, MOJHAs SHEPrusi, SHEPrus MOKOsS CBOOOJIHOM YacTHUIIBI,
SHEPrUs U UMITYJIbC (POTOHA, MACCOBOE UMCIIO U 3apsial SAapa, YHEPTHsl CBSI3U AApa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (UIUYECKUX SBICHUNA: BSJICKTPOMArHUTHAs WHIYKIIHS,
CaMOUHJIYKIIUS, pE30HAHC, UHTEepepeHInsl BOJIH, AUPPAKIMs, TUCIEPCUs, OJHOE BHYTPEHHEE
otpaxxeHue, ¢otornekrpudeckuii d3hpdext (pororddexr), anpda- u Oera-pacnaapl sAaep, ramma-
U3ITydeHue sjep, Gu3ndeckue MPUHIHIBI CIEKTPATLHOTO aHaIN3a U paObOThI Ja3epa;

OTIpe/eNsATh HamlpaBieHUEe WHIYKIIMM MarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHIIBI AMIepa u
cunel JIopeHia;

CTPOUTH M300paKEHUE, CO3AaBACMOE TUIOCKUM 3EPKAJIOM, TOHKOW JMH30M, ¥ PaCCUUTHIBATH €r0
XapaKTePUCTHKHY;

MPUMEHSITh OCHOBOITOJIATAIOIINE ACTPOHOMHYCCKHE IMOHSATHS, TCOPUHM W 3aKOHBI JUIS aHAINM3a H
00BsICHEHUST (DU3MYECKHX IPOIECCOB, MPOUCXOIAIMIMX B 3BE3MaX, B 3BE3NHBIX CHUCTEMax, B
MEXTaJaKTHYeCKON cpefie; ABMKEeHUS HeOECHBIX TeJ, HBOJIIOLNHY 3BE3/ U BeeneHHo;

MPOBOJNTh WCCIEAOBAHNE 3aBUCHMOCTEH (M3MYSCKUX BEIMYUH C HUCIOJIH30BAHUEM IIPSIMBIX
W3MEpEHUH, TpPH STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBATh PE3yJbTAaThl TOTYyYCHHOU
3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUAE I'pad@UKOB ¢ Y4ETOM aOCONIOTHBIX MOTPEIIHOCTEH
W3MEpEHUH, JIeNaTh BHIBOJIBI 110 Pe3y/IbTaTaM UCCIICTOBAHMS;

MPOBOJNTh KOCBEHHBIC M3MEpPEHUs (U3WYSCKUX BEIUYHH, TPHU ITOM BBIOMPATh ONTHUMAIBHBIMA
METOJlT HW3MEpPEHUs, OICHWBATh aOCOJIOTHBIE W OTHOCHUTEIBHBIC TOTPEITHOCTH TMPSMBIX U
KOCBEHHBIX U3MEPEHHI;

MIPOBOIMTH OIBITHI IO TIPOBEPKE MPEIOKEHHONW TUTIOTE3bI: INIAHUPOBATH YKCIIEPUMEHT, COOUPATh
IKCIIEPUMEHTAILHYI0 YCTAHOBKY, aHAJIM3WPOBATH TOJYYCHHBIC PE3YyNIbTAaThl WU JIeJaTh BBIBOJ O
cTaTyce MpeAsIoKeHHON TUIIOTE3HI;

OITMCHIBATH METOBI TIOJTyYSHUS HAYIHBIX aCTPOHOMHYCCKHUX 3HAHUMH;

coOMrofaTh mpaBuiia O€30MacHOrO TpyJda MPH MPOBEICHUHM HCCIEIOBAaHHN B paMKax yueOHOro
IKCIIEPUMEHTA, TPAKTHKYMa W Yy4eOHO-UCCIIECOBATEIBCKOM H TPOCKTHOH JEATEIHHOCTH C
WCIOJIb30BAHUEM U3MEPHUTEIHHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHNS;

pemats pacy€THbIE 3a7aud C SIBHO 3a/laHHOM W HESBHO 3a/IaHHOM (PU3MYEeCKOW MOJeNbio: Ha
OCHOBaHWH aHAJIM3a yCJIOBHS BBIOMpaTh (U3MUECKHE MOJICIH, OTBEUAIONIUe TPCOOBAHHAM 33JIauH,
MPUMEHITh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJaThl (U3HUECKUX TEOPHH IpHU
WCIIOJIb30BAHNN MAaTeMAaTHYSCKUX METOJIOB PEIICHHsI 3a/1a4, MPOBOIAUTH PAcU€Thl Ha OCHOBAHHH
UMEIOIIUXCS JIAHHBIX, aHATM3UPOBATh PE3YJIbTAThl M KOPPEKTUPOBATH METOJIBI PEIICHHS C YIETOM
MOJIy4YE€HHBIX PE3yIbTaTOB;

peliath KadyeCTBCHHBIC 3ajadud, TPEOYIONIMe NMPUMEHEHHWS 3HAHWH W3 Pa3HBIX pa3felioB Kypca
GU3MKM, a TaKXKe WHTETPAMHA 3HAHWA M3 JIPYTHX IPEJIMETOB ECTCCTBCHHO-HAYYHOTO ITUKJIA:
BBICTPAaWBaTh JIOTHYECKYIO IICTIOYKY PpACCYXICHHH C ONOpOM Ha W3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BaTh TCOPETHUYECKUE 3HAHUSA IS OOBSCHCHHS OCHOBHBIX IPHHIIMIIOB PaOOTHI
M3MEPUTENbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MPOLIECCOB;

MPUBOJIUTH MPUMEPHI BKIaJa POCCUUCKUX U 3apYOEKHBIX y4EHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAIM3WPOBATh M OLIGHUBATh TOCIEACTBHSI OBITOBOM UM TPOM3BOACTBEHHON JAESITETHbHOCTU
YEJIOBEKa, CBSI3aHHON C (PU3MYECKUMHU MPOIECCaMH, C TMO3HMIMH AKOJOTHIECKON Oe301acHOCTH,



NPEACTaBICHUN O PAMOHAJIBHOM IPHPOJONOIB30BaHNN, a TaKXKE PAa3yMHOM HCIIOJIIB30BaHHUN
TOCTHKEHUH HAYKU W TEXHOJIOTHH JJIS TATbHEHUIIIEro pa3BUTHS YEI0OBEYECKOTO O0IIECTBa;
NPUMEHATh PA3IUYHBIE CIOCOOBI PaboThl ¢ HMHPOpManuedl (U3NYECKOTO COJCpXKAHUA C
UCIIOJIb30BAHUEM COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJOTWH, INPH STOM HCIIOJIB30BATh
COBpPEMCHHBIE WH(OPMAIIMOHHbIE TEXHOJOTUH JUIS IIOMCKA, IEpPepadOTKH M TPeIbSBICHUS
y4eOHOH W  HAy4YHO-NIONMYJSIpHON WH(OpManuu, CTPYKTYPUPOBaHMS W  HHTEPIPETAMU
nH(pOpMAaINH, TTOTYYEHHON U3 Pa3InYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIY4aeMyIO
nH(POPMALMIO U OLEHMBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHWH, TaKk W Ha
OCHOBE aHAJIM3a UCTOYHUKA HHPOPMALINH;

IpOSIBIISITH  OPraHU3AIMOHHBIC ¥ II03HABATEIbHBIE YMEHHS CAaMOCTOSTEIBHOTO IPUOOPETCHUS
HOBBIX 3HAaHUII B ITpOIecce BHITOTHEHHUS MPOSKTHBIX U Y4eOHO-UCCIIEI0BATEIbCKUX PadoT;
paboTath B TpyIIE C HCIOJHEHHEM PA3IMYHBIX COLHMAJIBHBIX PpOJEeH, IUIaHWPOBaTh PadOTy
IPYIIBI, PallMOHAIBHO PACIpPENesTh JEATEIFHOCTh B HECTAaHIAPTHBIX CHUTYAIMAX, aJ€KBAaTHO
OLIEHUBATh BKJIAJ KAXKIO0TO U3 YIaCTHUKOB IPYIIIBI B PEHICHUE PACCMATPHBAEMOM MPOOIIEMBI;
OpOSIBIISITH MOTHBAIMIO K Oynaymield nmpodecCHOHATBHON AESTETBHOCTH 10 CIEHUATBHOCTM
(hU3UKO-TEXHHUUECKOTO MPOpHUIISL.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmyecTBO yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHMe pa3/iesioB H TeM (nbpoBbIE)
0/l | mporpamMMbl Bcero KonTpoabnsbie IlpakTuyeckue 06p a:? OBATEIbHbIC
padoThI padoThI pecypeb
Pazaen 1. HAYYHBIVM METO/] TIO3HAHUSA ITPUPOIbI
L1 Hayunsrit MeTo1 mo3HaHus 6 But6immoreka [TOK
" | mpupOJIBI https://m.edsoo.ru/f16b68d7
HUroro mo paznemy 6
Paznen 2. MEXAHUKA
bubmuorexa LIOK
2.1 | KuneMarika 10 ! https://m.edsoo.ru/f16b68d7
bubmuorexa LIOK
22 Junamuka 10 https://m.edsoo.ru/f16b68d7
. Bubnunoreka [IOK
2.3 | Cratuxa TBEpAIOrO TeENa 5 1 https://m.edsoo.ru/f16b68d7
butmmoreka [IOK
2.4 | 3aKOHBI COXpaHEHHUS B MEXaHHKE 10 1 https://m.edso0o.ru/f16b68d7
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMHUKA
Ocroset . butmmoreka [IOK
3.1 | MONEeKyJIIpHOKUHETUYECKOM 15 1 httos://m.edsoo ru/f16b68d7
TEOPHUH DS:IM. ]
39 Tepmonunamuka. TennoBsie 20 1 butmmoreka [IOK
’ MAaITHHBI https://m.edsoo.ru/f16b68d7
33 ArperaTHble COCTOSTHUS 14 1 Bub6immoreka [IOK
) BemecTBa. Da30oBbIe MEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro mo pasmeny 49
Paznen 4. JIEKTPOJUHAMUKA
bubmmoreka [IOK
4.1 Oneirpirieckoe nose 24 ! https://m.edsoo.ru/f16b68d7
4.2 | I1oCTOSIHHBIH SJIEKTPUIECKUN TOK 24 1 bubmorera LHOK
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bubmmoreka [IOK

4.3 Toxu B pastuiHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pasmeny 54
Pa3znen 5. PU3UUYECKHUI IPAKTUKYM
. Bbu6nunorexa IJOK
5.1 Dusmieckuii mpakTHicyM 16 16 https://m.edS(I)_E).ru/fl6b68d7
Hroro mo paznemy 16
PesepBHOE Bpemst 10 bubmorexa HOK
P P https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO YACOB I10 170 3 16
[MPOI'PAMME
11 KJIACC
KoumnuecTBO 4yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (mudpoBbic)
n/n | TeM NporpamMmbl Bcero  Koutpoabnubie IIpakTudeckue 06p af OBATENBLHEIE
padoThI padoThI pecypebi
Paznen 1. JIEKTPOIUHAMMKA
Bu6nmoreka LJOK
11 MarnutHoe none 14 https://m.edsoo.ru/39859%f1
1.2 DnexTpoMarHuTHas UHIYKIHS 13 1 E:;IS:I;I/(S?CIELSL_})(;EB 9859¢f]
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
2.1 | MexaHnnueckue KojaeOaHus 10 Eggg%ﬁiﬁiiorﬁB 9859¢f1
2.2 DnexTpoMarHuWTHbBIE KOJeOaHus 15 EES;I‘I;I/(EZIE;(]){)O;?B 9859¢f1
23 MexaHn4ecKkue u 10 1 bubmmoreka LIOK
’ 3JIEKTPOMArHUTHBIC BOJTHBI https://m.eds00.ru/39859¢f1
bubmmoreka LIOK
24 | Onuka 25 ! https://m.edso0.ru/39859f1
Uroro no pazneny 60

Pazzen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcHoBrl CTO 5 1

Hroro mo paznmeny 5

Pasznen 4. KBAHTOBAS ®PU3UKA

bubmmoreka IIOK
https://m.edsoo.ru/39859%f1

41 KopnyckynsipHo-BoaHOBOM 15 Bbubnuorexa LHOK
Jyanu3M https://m.edsoo0.ru/39859%f1
bubnmoreka [IOK
4.2 | Pusuxa atoma > biipedm edsoo, nu/398 50
43 ®u3nKa aTOMHOTO S1pa U 5 bubmorexa [JOK
AJIEMEHTAPHBIX YaCTHI] https://m.edsoo.ru/39859%ef1
Uroro no pazneny 25
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHA
51 DIeMEHThI aCTPOHOMUU U 12 bubmmnoreka [IOK
acTpOoU3UKH https://m.edso0.ru/39859f1
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Pazgen 7. OBOBINAIOIIEE IIOBTOPEHUE

CucreMatn3anus ¥ 0000IIeHIE
MPEIMETHOTO COJICPXKAHUS U

7.1 OIIBITA JICSATCIILHOCTH, 15
MPHOOPETEHHOTO NPU U3yUSHHUH
Kypca ¢usuku 10 — 11 kmaccos
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OBUIEE KOJIMYECTBO YACOB I10 170 4 16

[NPOIT'PAMME

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kox
MpoBePsIEMOro
pe3yabTaTa

HpOBepﬂeMble NMPpEeIAMETHBIC PE3YJIbTATHI 0OCBOCHU S OCHOBHOM 06pa30BaTeJ’IbH0ﬁ
nporpamMmmal CPEIHETO 061]191"0 06p330BaHl/Iﬁ

10.1

JleMOHCTpHpOBaTh Ha IPUMEPAX POIb M MECTO (PU3UKU B (OPMHUPOBAHUN COBPEMEHHOUN HAaydHOU
KapTHUHBI MUpPA, B Pa3BUTHHA COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTHUECKON NEATENbHOCTH
moaen

10.2

VY4uTHIBaTh TpaHUIBl NPUMEHEHUS H3YYEHHBIX (U3MYECKHX Mojenell: MarepualibHas TOYKa,
HWHepLHabHas cucTeMa oTcuéTra, aOCOIIOTHO TBEPIOE TENO, WACANBHBIA Ta3; MOAEIH CTPOCHUS
ra3oB, XXKHIKOCTEH U TBEPABIX TeJl, TOUCUHBIH AICKTPUUECKUI 3aps — IPU PeIieHUH QU3MIECKUX
3aJ1a4

10.3

Pacrio3naBath Qusndeckue sBIeHHs (MIPOIECCH) M OOBICHATh MX HA OCHOBE 3aKOHOB MEXaHWKH,
MOJIEKYJIIPHO-KUHETUYECKONM TEOPUM CTPOEHMS BEUIECTBA U 3JIEKTPOJMHAMHUKU: PaBHOMEPHOE U
PaBHOYCKOpEHHOE TIPSAMOJIMHEHHOE JBIKEHHE, CBOOOJHOE TaJeHWE TeN, JBIDKEHHE II0
OKPY>KHOCTH, WHEPIWs, B3auMojielicTBre Tell; nuddy3usi, OpOYHOBCKOE NBIKEHHE, CTPOCHHE
KUIKOCTEH M TBEPIBIX Tell, U3MEHEHHE 00BEMa TeN MPU HArpeBaHWUU (OXJIKICHUU), TEIJIOBOE
paBHOBECHE, WCIIAPEHME, KOHJIEHCAalus, IUIaBJIEHUE, KpUCTAIIM3AlUs, KUIEHUE, BIIAXXHOCTh
BO3/lyXa, MOBBILIEHUE NABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXAY
rapaMeTpaMu COCTOSIHUS ra3a B M30MPOLEccax; dICKTPU3aLus TN, B3aUMOJICHCTBHE 3apsJI0B

10.4

OnuceiBaTh MEXaHWYECKOE ABWKEHHE, HCHONB3YS (U3MYECKHE BEJIMYMHBI: KOOPAMHATA, IYTh,
HepeMelleHUe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUia, UMILYJIbC Tejla, KUHeTU4YeCKas SHeprus,
MOTEHIIMANbHAS DHEpPrus, MeXaHWdueckas padoTa, MeXaHH4YecKas MOIIHOCTh; IPH OIMUCAHUH
MPaBWIBHO TPAKTOBAaTh (DU3UUECKUI CMBICH HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYEHUS U
€IMHUILBI, HAaXOAWUTh (OPMYJIBI, CBS3BIBAIOLIME JaHHYIO (DU3MYECKYI0 BEJIMYMHY C APYTHMHU
BEJTMYMHAMHI

10.5

OnuceiBaTh M3y4YEHHBIE TEMJIOBBIE CBOWCTBA TEN WM TEIUIOBBIE SBJICHUS, WCIONB3Ys (pu3mueckue
BEJIMYMHBL: JaBJeHWE Tra3a, TeMIepaTypa, CpelHss KHHETHYecKas OJHEPIus XaoTHYECKOTO
JBUKEHHS MOJIEKYJ, CPEHEKBAAPATHUHAs CKOPOCTh MOJIEKYJI, KOJMYECTBO TEMJIOTHI, BHYTPEHHAA
sHeprus, pabora rasza, KO3QPHUIUEHT MOJIE3HOTO IEHCTBUS TEIUIOBOTO JBUTATEIIS; IPH OIMHCAHUH
MPaBWIBHO TPAKTOBaTh (U3UYECKUI CMBICI HCIOJIB3YEMbIX BEJIWYWH, HX OOO3HAYEeHUS U
€IMHUIBI, HAaXOAWUTh (OPMYJIBI, CBS3BIBAIOLIME JaHHYIO (DU3WYECKYIO0 BEIMYMHY C APYTHMHU
BEIMYHHAM

10.6

OnuckeiBaTh HU3YUYCHHBIC OJICKTPHUYCCKUC CBOIiCTBa BCIICCTBA U DOJICKTPHUYUCCKHUC SBJICHUSA
(npoueccm), HCIIOJIB3YA (l)I/I3I/I"ICCKI/IC BCIINYUHBI: BJICKTpI/I‘-ICCKI/Iﬁ 3apAaq, SJCKTPUYCCKOC II0JIC,
HaHpH)KéHHOCTB I10JIsA, MOTCHIUAJ, Pa3HOCTDb IMMOTCHIIUAJIOB; IIPXU OIMMMCAHWUU IIPABUIIBHO TPAKTOBAThH
(1)I/I3I(I‘-ICCKI/H>’I CMBICJT UCTTIOJIB3YEMBIX BCIIMYUH, UX 0003HAYCHUS U CAWHUILIBI; YKa3bIBATh (l)OpMyJ'IBI,
CBA3BIBAIONINC TAHHYIO (1)I/I3I/I‘-IGCKyIO BCJIMYUHY C APYTUMHU BCIIMYMHAMU

10.7

AHAJIM3UPOBATH (PU3NUECKHE TPOIIECCHI U SIBIICHUS, UCTIONb3Ysl (DM3MUYECKUE 3aKOHBI U MPUHIIHITHL
3akoH BcemupHoro TsroTenus, I, Il u III 3akonbl HploTOHA, 3aKOH COXpaHEHUST MEXaHUYECKOU
DHEPTHUH, 3aKOH COXPAHEHHUS HWMITYJIbCA, TPUHIUI CYMEPIIO3UIIMNA CHJI, TIPUHITUI PaBHOIPABHUS
MHEPIUANBHBIX CHCTEM OTCYETAa; MOJEKYJISIPHO-KHHETHICCKYIO TEOPHIO CTPOCHHS BEIIECTBa,
ra3oBbl€ 3aKOHBI, CBSI3b CpPEAHEN KHUHETUYECKOM HSHEPTUM TEIUIOBOTO ABMKEHHUS MOJICKYN C




a0COIFOTHOH TeMIepaTypou, MEPBBIHA 3aKOH TEPMOJUHAMHUKH;, 3aKOH COXPAHEHUS ICKTPUICCKOTO
3apsiia, 3akoH KylloHa; mpu 3TOM  pa3iuyuaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BRIPAKCHUE M YCIOBHS (TPAHMIIBI, 00IACTH) TPUMEHUMOCTH

10.8

OOBACHAT, OCHOBHBIE NPWHIIUIBI JEHCTBHS MAIUH, TPUOOPOB M TEXHUYECKHUX YCTPOWCTB;
pa3IryaTh YCIOBHS UX 0€30MIaCHOTO WCIIOIB30BaHMS B TOBCETHEBHOM KU3HU

10.9

BEIMONHATS  OKCHEPUMEHTHl  TI0  HMCCIIEOBaHUIO (DU3WYECKUX SBICHUH W TPOIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX M KOCBCHHBIX HM3MEpPEHUH; TpH 3TOM (OPMYJIUPOBATH IMPOOIeMy
(3amauy) W runorely y4eOHOro »SKCIEPHMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIIOKESHHOTO
000pYIOBaHMS, TIPOBOJIUTH OMBIT U POPMYIUPOBATH BBIBOJIBI

10.10

OcyIecTBIsATh NPsSMBIE U KOCBEHHBIE W3MEPEHHS (U3MYECKHX BEIMYMH; HPH 3TOM BHIOHPAThH
ONTUMAJIBHBIM CIIOCO0 M3MEPEHHsI U HCIOJIb30BaTh M3BECTHBIC METOIbl OLICHKU IMOIPEIIHOCTEH
U3MEPEHUN

10.11

HccnenoBath 3aBUCHMOCTH MEXAY (HU3MYECKUMH BEJIMYMHAMHM C HCIIOJIB30BAHUEM HPSMBIX
W3MEpPEHU; TPU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (HUKCHPOBAaTh pPE3YJNbTaThbl MOIY4YEHHON
3aBUCHUMOCTH (PM3MYECKHUX BEJIMYMH B BUIE TabIHIl U rpad)uKOB, IeNaTh BEIBOABI IO pe3yjibTaTaM
HCCIICAOBaHUS

10.12

Cobmronars npaBmiia Ge30MacHOrO TpyJaa NPH NPOBEICHUM HMCCIISIOBAaHUH B paMKax ydeOHOro
IKCIIEPUMEHTa, Y4eOHO-HUCCIICA0BATENbCKOI M TMPOCKTHOW EATENbHOCTH C HCIOJIb30BAHHEM
W3MEPUTENBHBIX YCTPOMCTB M 1a00PaTOPHOTO 000pYyIOBaHUS

10.13

Pemarp pacuérHple 3amadu C SIBHO 3aJaHHON (U3NYECKOW MOJENBI0, WCIONB3Ys (PU3NIecKue
3aKOHBI W TPHHIIUIBI, Ha OCHOBE aHajM3a YCJIOBHS 3aJayd BhIOUPATh (DU3UUECKYI0 MOJCIb,
BBLICNATE (pU3MYecKHe BETMYMHBI W (QOPMYIBI, HEOOXOIUMBIE IJisi €€ pelleHHs, MPOBOIUTH
pacuéThl ¥ OLICHUBAThH PEAbHOCTD MOJIYYEHHOI0 3HaueHHs (PU3UUECKON BEINUHHBI

10.14

Pemate kauyecTBeHHblE 3aJayd: BBICTPAUBATh JIOTMUYECKHM HENPOTUBOPEUMBYIO  ILIEMIOYKY
paccykIeHuil ¢ oropol Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (YU3NYECKUE SBICHUS

10.15

Hcronp30BaTh Mpu pelIeHHr y4eOHBIX 3a/1a4 COBPEMEHHBbIE MH()OPMAIIOHHBIC TEXHOJIOTHU IS
MIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETANU U TPEJICTABICHUs Y4eOHONH W HayYHO-TIOIMYJISIPHOI
WHPOPMAIIUH, TOTYISHHON U3 Pa3TMYHBIX HCTOYHUKOB; KPUTHUECKU aHAITM3UPOBATH MOTy4aeMyto
nH(GOPMAITHIO

10.16

[MpuBomuTH TpUMEPHI BKJIaJa POCCHUCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE TPOLIECCOB OKPY>KAIOLIEr0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI

10.17

Hcnonb3oBaTh TeopeTHUecKUe 3HAHUS 1O (GU3MKE B MMOBCEJHEBHOW XHM3HM ISl OOECIeUeHUS
0e301MacHOCTH TPH OOpAIEHUH C MPUOOpPAMHU M TEXHHYECKUMH yCTPOWCTBAMHU, JJISI COXpPaHEHHUS
3JI0POBbSI M1 COOIIOJICHHSI HOPM DKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH cpejie

10.18

PaGoTtate B Tpymnme ¢ BBIOJHEHHWEM pPa3IMYHBIX COLMAIBHBIX PpOJIEH, IUIAHUPOBaTh paboTy
TPYIIBl, PAalMOHANBHO paclpelesiaiTh OO0S3aHHOCTH W IUJIAHUPOBATh  JICSTETBHOCTh B
HECTaHJAPTHBIX CHUTYalUsIX, aJeKBaTHO OIEHHBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYIIBl B
pelIeHre paccMaTpUBAEMOl TPOOIEeMbI

11 KJIACC

Kon

NpoBepPsieMOro
pe3yJabTara

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOI 00pa30BaTe/ILHOM NPOrpaMMbl
cpeaHero o0mero oopa3oBaHus

11.1

JleMOHCTpHpPOBaTh Ha MPUMEPax pojb U MecTo (PU3MKU B (POPMHPOBAHWH COBPEMEHHOH HaydHOUH
KapTUHBI MHPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJOTHM, B IPAKTUUECKOHN JESITEIbHOCTH
JII0JIeH, IEJIOCTHOCTh M €IMHCTBO (PU3MYECKOl KapTUHBI MHUpa

11.2

VY4uuTHIBaTh TPAHULBI IPUMEHEHUS! W3YYCHHBIX (DU3MYECKUX MOJAEJICH: TOUSUHBIH AJIEKTPHUECKUN
3apsi, sjIepHas MoJIellb aToMa, HYKIIOHHAs MOJIeNlb aTOMHOTO SIpa NMPH PElIeHUH (U3UIECKUX
3ajau

11.3

PacmioznaBate (usudeckue sABICHHS (MPOIECCHI) W  OOBSACHATH HMX HAa OCHOBE 3aKOHOB
ANIEKTPOJVHAMUKA W KBAaHTOBOW (DM3HMKH: 3JIEKTPHUYECKas MPOBOAUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHUYECKOEe, MAarHUTHOE JCHCTBHS TOKa, B3aWMOJICHCTBHE MAarHUTOB, 3JCKTPOMArHUTHAs
WHAYKIWS, JeHCTBUE MAarHUTHOTO IIOJIi HA TMPOBOJHUK C TOKOM U JBHIKYIIMHCS 3apsii,
AJIEKTPOMArHUTHBIE KoNeOaHWs W BOJHBI, MPSIMOIUHEWHOE PacHpOCTpaHEHHE CBETa, OTPaKEHHE,
npenomiieHue, uHTephepeHnus, audpakius W MONSIpU3alUs CBETa, MAWCICPCHs CBETa,
dotosnexktpuueckuii 3hdexr (porodddekT), cBeToBOE HaBICHHE, BO3HUKHOBEHUE JIMHEHYATOrO




CIICKTpa aToOMa BOAOpOaad, CCTCCTBCHHAA Y MCKYCCTBCHHAA paIMOAKTUBHOCTD

114

OnuceiBaTh M3y4YCHHBIC CBOWCTBA BEIECTBA (AJIIEKTPUYECKHE, MArHUTHBIC, ONTHYECKUE,
ANIEKTPUYECKYIO TMPOBOIAUMOCTh PA3JIMYHBIX CPEA) U DICKTPOMArHUTHBIC SBICHUS (IIPOLIECCHI),
UCTONB3Yysl (U3UYECKUE BEIMYMHBL: OJJCKTPHUSCKHI 3apsijl, CHJIA TOKa, JJIEKTPHYECKOE
HaIpsDKEHUE, DJICKTPUYECKOE COMPOTHBIICHHE, pPa3HOCTh moTeHrnuanoB, JJIC, pabora TOKa,
WHAYKIWS MarHUTHOTO TOJIsA, cuiia Amnepa, cuia JlopeHIa, WHAYKTUBHOCTh KATYIIKH, YHEPTHS
AJIEKTPUYECKOTO M MarHUTHOTO TOJICH, TIEPHOJ U YacToTa KoleOaHUid B KOJeOaTeIbHOM KOHTYpE,
3apsl W CHIIa TOKa B MpoIlecce TapMOHHYECKHX O3JCKTPOMArHUTHBIX KoleOaHWH, (OKycHOe
PAcCTOSIHUE U ONITHYECKAsl CUJIa JIMH3bI; TIPY OMMMCAHUM TPABUIBHO TPAKTOBATH (YU3NUYCCKUI CMBICIT
WCIIONIb3YEMBIX BEJHYMH, WX OOO3HAYCHWSI W CJAMHUIILL, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIUC
JAHHYIO0 (QU3NYECKYIO BEJIHYHHY C JIPYTHMHU BEJTHYUHAMU

11.5

OmnuchIBaTh M3yYCHHBIC KBAHTOBBIC SBICHUS W TIPOIECCHI, WCIONB3Ys (H3WUECKUE BEIUYUHBIL:
CKOPOCTB 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPrHs M UMITYyJIbC (HOTOHA,
MepuoJ TMOoJypacnana, dHEprusl CBS3M aTOMHBIX sAep; MPH OMHCAHUM TPAaBHILHO TPAKTOBATH
(u3NUecKuii CMBICI UCTIONB3YEMBIX BEIMYHMH, HX 0003HAYCHUS M €AMHUIIBI; YKA3bIBATh (QOPMYIIHL,
CBSI3BIBAIONINE TAHHYIO (H3MYECKYI0 BEIMYMHY C IPYTHMMH BEITMYMHAMH, BBIYHCIATH 3HAYCHUE
(hm3nUIecKOoi BETHMINHBI

11.6

AHann3npoBath (GU3MYECKUE MPOLECCH U SIBJICHUS, UCIONB3YsS (U3NIECKUE 3aKOHBI U MPUHIIUTIBL:
3akoH OMa, 3aKOHBI IIOCJIEAOBATEILHOTO M MapaUIeNbHOTO COCIUHEHMs IPOBOJHHKOB, 3aKOH
Hxoyns — JleHna, 3aK0H 3JIEKTPOMAarHUTHON MHIYKIUH, 3aKOH MPSIMOJIUHEWHOTO pacIpOCTPpaHEHHUS
CBETa, 3aKOHBl OTPAKCHMS CBETA, 3aKOHBI IPEIOMJICHUS CBETa, ypaBHEHHE OWHINTEHHA I
(dboTtorddekra, 3aKOH COXpaHEHUS DHEPTHH, 3aKOH COXpPAHEHHs HMITYJIbCa, 3aKOH COXpaHECHHS
JNMEKTPUUYECKOr0 3apsiia, 3aKOH COXPAaHEHMs MAacCOBOTO 4YHCIa, MocTynaTsl bopa, 3akoH
pPaaMoaKTUBHOTO pacHajga; NP OSTOM pas3linyaTbh CIOBECHYI0 (HOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIpAKEHNE U YCIOBUS (TPAHUIIBI, 001aCTH) MPUMEHHUMOCTH

11.7

OmpenensaTe HampaBICHWE BEKTOPA WHIYKIMHM MAarHUTHOTO TOJI TPOBOJHHWKA C TOKOM, CHIIBI
Awmrmepa u crisl Jloperna

11.8

CTpOI/ITB 1 OIIMCBIBATH I/I306pa)KGHI/IG, CO31aBacMO€C ITIJIOCKHUM 3CPKaAJIOM, TOHKOM JIMH30H

11.9

BbIMONHATE  3KCIIEPUMEHTHI 1O  HCCIEAOBAHUIO (U3MUECKUX SBICHMH M TPOLECCOB C
WCIOJNBb30BAaHUEM IPSMBIX M KOCBEHHBIX H3MEPEHHH; HpU 3TOM (QOPMYIHpPOBATH MPOOIeMy
(3amauy) © THIOTE3y YYeOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO
000pYIOBaHMS, TIPOBOJIUTH OMBIT U OPMYIUPOBATH BBIBOJIBI

11.10

OcyIecTBIsATh MpsIMbIE W KOCBEHHBbIE HM3MEpEHUs] (PU3MYECKHX BEIMYWH, MPH ITOM BHIOMpPATh
ONTUMAJIbHBIMA CIIOCOO M3MEpPEHHs M HCIOJIb30BaTh HM3BECTHBIE METOJBI OLICHKU IOTPELIHOCTEH
HU3MEPEHUI

11.11

HccnenoBath 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH C HCIHOJIB30BAaHHEM MPSAMBIX H3MEPEHMH; NpU
3TOM KOHCTPYHPOBaTb YCTaHOBKY, (HUKCHPOBaTh pe3yjibTaThl MOJIYYEHHOH 3aBUCHMOCTH
(hu3MUECKUX BEJIMYMH B BHJIE TAa0IHIl M rpadUKOB, JIeTaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHHUS

11.12

CoOmoaTh mpaBujia 0E30MacHOrO TPyAa HPU MPOBEICHUM HCCIICAOBAHHMN B paMKax y4eOHOTro
IKCIIEPUMEHTa, Y4eOHO-HUCCIIEIOBATENBCKOM K TPOEKTHOH JEATENFHOCTH C HCHOIb30BaHHEM
M3MEPUTEIHHBIX YCTPOICTB U JIA0OPATOPHOTO 00OPYIOBAHUS

11.13

Pemare pacuérHble 3ajaud C SBHO 3aJaHHON (HU3MYECKOW MOJEIBbIO, HCIHOJB3YsS (U3NUECKHE
3aKOHBI W TPUHIIMITEI; Ha OCHOBE aHallM3a YCJIOBUS 3aJa4d BBIOMPATh (PU3UYECKYIO MOJCIb,
BBLICTISITh (PU3NYECKHE BEIUYHUHBI W (QOPMYINBI, HEOOXOAWMBIC Uil €€ peIleHUs, MPOBOIUTH
pacy€ThI U OIICHUBATH PEaTbHOCTh MOTYISHHOTO 3HAYCHMSI PU3NIECKON BETHMYUHEI

11.14

Pemars Ka4C€CTBCHHBIC 3ada4yu: BbICTpanBaThb JJOTNYECKH HEIIPOTUBOPECUYNBYIO LCIOYKY
pacCyKJIeHUH ¢ OTIOPOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYecKre SIBICHUS

11.15

WUcnonp3oBaTh IIpu pCeUHICHUU yqe6HI)IX 3aga4 COBPEMCHHBIC HHq)OpMaHI/IOHHBIe TEXHOJOIuu AJIst
MOWCKa, CTPYKTYPHUPOBAHUS, MHTEPIPETAIINA W TPEICTABICHUS y4eOHOH M HAyYHO-TIOMYJISPHOM
nH(pOpMAaIUH, TIONYYSHHON U3 Pa3IMYHBIX UCTOYHHUKOB;, KPUTHUECKHA aHAU3UPOBATh MOIyIaeMYHO
nH(pOpMaIHio

11.16

O0OBACHATH MIPUHIAIIBI HeﬁCTBHH MaIllnH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB; pasinyaTth yCJIOBUSA
HX 0€30IMaCHOr0 MCITOIH30BaHMS B IMOBCETHEBHOM JKU3HU

11.17

[IpuBoaMTH MpHUMeEpPHI BKJIAAa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BsSICHEHHE IPOLIECCOB OKPY>KAOLIEr0 MHUpPa, B pa3BUTHE TEXHUKH U TEXHOJIOTUH

11.18

Hcnonb3oBaTh TeopeTHYECKHE 3HAHUS 1O (DU3WKE B TOBCETHEBHOM JKW3HU ISl OOECIICYeHUS
0e30IacHOCTH pH OOpallleHUH C MPHOOPAMU M TEXHWYECKHMMHU YCTPOWCTBAMH, JUII COXPAHEHUS




310pOBbA 1 CO6J'IIO,I[€HI/I$I HOPM 5KOJIOTHUYCCKOI'o NOBCACHNS B OKPY)KEIIOH_ICP'I cpeac

11.19

PaGotats B rpyriIie ¢ BRITOJIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATH pa0OTy TPYIIIIHI,
paIlMOHANBHO paclpeneisaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTh B HECTaHAAPTHBIX
CUTyallusiX, aJeKBaTHO OICHUBATh BKIQJ KAXKJOTO W3 YYAaCTHHKOB TPYIMILI B pEIICHUE
paccMaTpuBaeMOi IIpoOIIeMbI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KVIACC
Kon
Koa nposepsiemoro s;iemeHTa IIpoBepsieMble 3J1eMEHTBI COEPKAHMSA
pasaeia
OU3UKA U METOABI HAYYHOI'O ITO3HAHU A
®u3uka — Hayka o0 npuponae. HayuHble MeTOIbl MO3HAHUSA
1.1 OKpYJKarolero mupa. Posb 3KkcliepuMeHTa M TEOpUU B IIpoLecce
TTO3HAHUS TIPUPOBI. DKCIICPUMEHT B (Pr3HKe
1 MopnenupoBaane (uU3MUECKUX SBICHWH W TporieccoB. Haydnbie
runore3pl.  Du3nUecKUe  3aKOHBI W Teopud.  ['paHuLbl
1.2 MPUMEHHMOCTH (HU3MYECKHX 3aKOHOB. [IpMHIMI COOTBETCTBUSI.
Ponmes u MecTo (u3uMku B QOpMHUPOBAHMM COBPEMEHHOW HAYYHOI
KapTHHBI MUPa, B IPAKTUUECKON e TEIbHOCTH JIIOJEH
2 MEXAHUKA
KMHEMATHUKA
211 Mexannyeckoe aBwKeHHe. OTHOCHUTENBHOCTh MEXaHHYECKOTO
o nemwkenus. Cucrema otcuéra. TpaekTopus
[Tepememienne, ckopocth (CpemHsis CKOpPOCTh, MTHOBEHHAs
210 CKOPOCTh) U YCKOPEHHE MaTepHaIbHON TOUKH, NX MPOEKIHNU Ha OCH
o cucteMbl koopauHat. ClOXKeHUE TMEepEeMEUICHUN U  CII0XKECHHE
CKopocTei
PaBHOMEpHOE M PAaBHOYCKOPEHHOE IPSIMOJMHEHHOE MABHMKCHHE.
2.1.3 I'paduky 3aBUCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHUS, IyTH U
NepeMeIleHHs MaTepHaIbHON TOYKH OT BPEMEHH
2.14 CBo00o1HOE TajieHue. Y CKOpeHHe CBOOOTHOTO MaACHHUs
2.1 Kpusonuneitnoe IBHOKEHUE. PaBHOMEpHOE JIBIOKECHHE
215 MaTE€pUalbHOM TOYKH II0 OKPYKHOCTH. YIJIOBas CKOPOCTb,
o nuHerHas ckopocth. [lepumon u uwacrorta. LleHTpocTpeMuTeNnbHOE
YCKOpEHHE
216 TexHuueckre yCTpOWCTBAa: CHHIOMETp, [BW)KEHHE CHAapsIOB,
o LICIIHBIE U PEMEHHBIE Nepeadn
[Ipaktnueckue pabGotel. l3MepeHHe MrHOBEHHOH CKOpPOCTH.
HccnenoBanne COOTHOIIEHUS MEXTY ITyTSIMH, TPOHIEHHBIMA TEIIOM
217 3a TOCNIEZOBATENbHBIE paBHBIE TPOMEXKYTKH BpEMEHH IpHU
o PaBHOYCKOPEHHOM JBW)KEHUU C HA4aJbHOW CKOpPOCTBIO, PABHOMN
Hymo. V3yueHwe JBW)KEHHA IIapUKa B BI3KOM IKUAKOCTH.
W3ydenne nBmxeHUs Tea, OpOIIEHHOT0 TOPHU30HTAIBHO
JMUHAMUKA
291 [Ipuaunn otHocutensHocTH [Manmuned. Ilepseiii 3axkoH HproToHa.
o MHepuuanbHble CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuia. [TpuHIMI Cynepo3uIim CHI
Bropoit 3akon HplooToHa ans  MaTepuUambHOM  TOYKH B
2.2 2.2.3 nHeprmanbHoi cucteme orcuéra (MCO). Tpermit 3akon HrroToHa
JUIsl MaT€pPUAJIbHBIX TOYEK
294 3akon BcemmpHOro TsaroreHms. Cmia  TsokecTH.  IlepBas
o KOCMHUYECKast CKOpocTh. Bec Tena
2.2.5 Cwua ynipyroctu. 3akoH ['yka
2.2.6 Cuna tpenus. Cyxoe Tpenwe. Cuia TPEHUS CKOJBXKEHUS W CHIIA




TPCHUA IIOKOH. KOS(l)(l)I/ILII/ICHT TPCHUS. Cuna COIMPOTUBJICHUSA TIPpU
JBMXXCHUU TCJIa B XKUIKOCTH MJIU Ia3c

HOCTynaTeHLHOG " BpalaTCJIbHOC ABUKCHUC abCOIIOTHO TBép,Z[OFO

2.2.7
Tena
298 MOMEHT CHITBI OTHOCHTENILHO  OCH  BpAILICHUS. [Mneuo cuibl.
YcnoBus papHoBecHs TBEpaoro Tena B UCO
229 TexHuueckue YCTpOMCTBA:! MOAIIUITHUKH, JIBUYKEHUE
HCKYCCTBEHHBIX CITyTHUKOB
[Ipaktnaeckne pabotel. M3yuenme pABWKeHUs Opycka 110
HakKJIOHHOM TUIOCKOCTH TIOJ JACWUCTBHEM  HECKOJIBKHUX  CHIL
2210 HccnenoBanue 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HHUKAMOIIUX B
nedopMupyeMoi MPYKIUHE ¥ PE3HHOBOM 00pasIe, OT BEHIHUHBI UX
nedopmarmn. VccnenoBanre ycnoBwid paBHOBECHS TBEPAOTO Tela,
HMMEIOIIETO OCh BPAIICHUS
3AKOHbI COXPAHEHH S B MEXAHUWKE
231 NMmynsc mMaTepHanbHOW TOYKH, CHCTEMBl MAaTEpPHAIBHBIX TOYEK.
WMmynibc criTel 1 MI3MEHEHHE UMITYJIhCa Tela
2.3.2 3akoH coxpaneHus: umnyiasca B UCO. PeakTuBHOE NBHXKEHUE
2.3.3 PaGora cuisr
2.3.4 MOIIHOCTh CHITBI
235 Knnemqecxail SHEpPrus  MaTepuallbHOM  Toukd. Teopemao
KHHETUYECCKOW SHEPTUU
[loreHumanbHas odHeprus. lloTeHIMaNbHAs SHEPrUs  YIPYro
23 2.3.6 nedopmupoBaHHOH TpyXuHB. [loTeHIManpHAas »JHEpPTrUs Temna
BOJIM3H MMOBEPXHOCTH 3eMIIH
[loTeHnmanpHBIE W HEMOTEHIWANbHBIE CWIbl. CBs3b PabOTHI
2.3.7 HEMOTEHUHUANbHBIX CHJI C H3MEHEHUEM MEXAHMYECKOH HSHEpPruu
CHUCTEMBI TeJl. 3aKOH COXPaHEHHUSI MEXaHIMUECKOW YHEPTUHU
2.3.8 Yrpyrue u Heynpyrue CTOITKHOBEHHSI
239 TeXanecm:Ie YCTpOWCTBA: JBIDKEHHE pAaKeT, BOJOMET, KoIep,
MIPYKHUHHBIN MACTOJIET
[IpakTudeckne paboTel. M3ydeHne CBSI3M CKOPOCTEH Ten MpH
2.3.10 HeynpyroM yaape. HcciemoBaHue CBS3M  pabOTBl  CHJIBI  C
M3MEHEHHEM MEXaHWYECKOH SHEPTUH TeJa
3 MOJIEKYJISIPHA S ®U3UKA U TEPMOJVHAMUMKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOM TEOPUU
OCHOBHBIE  TIOJIOKEHUST  MOJICKYJSPHO-KUHETUYECKOW  TEOPHUH.
3.1.1 Bpoynoeckoe apwkenue. Juddysusa. Xapaktep IBHKCHHS U
B3aMIMOJICHCTBHS YaCTHUI] BEIIECTBA
312 MovaeJm CTPOEHUS ra3oB, )KUAKOCTEN U TB'e;p)IBIX TeN U 00BACHEHHE
CBOMCTB BELIECTBA HA OCHOBE ATUX MOJEIEeH
3.1.3 Macca monekyn. KommaectBo Bemectsa. [loctostarrass ABoraapo
314 TennoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkana
temnepatyp Lenbcus
3.1 315 Mopens HJIEATLHOTO. Tasa. OcHOBHOE ypaBHEHHE MOJCKYJISIPHO-
KHHETHYECKOH TEOPHH UIeaIhbHOTO Ta3a
AOcomioTHast TeMreparypa Kak Mepa CpenHed KHHETHYECKOH
3.1.6 SHEPTUM TEIUIOBOTO JABMKEHUs yacTwil Tasza. Illkama temmepatyp
KennBuHa
3.1.7 Ypasuenue Knanelipona — Menneneena. 3akon [anbToHa
318 I"azoBbie 3akoHBI. M30mpoIiecchl B UACATBLHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TepMa, U30X0pa, n300apa
3.1.9 TexHUYecKue yCTPONCTBA: TEPMOMETP, OapoMeTp
3.1.10 [IpakTiueckne paboThl. M3mepeHme Macchl BO3MyXa B KIIACCHOM




koMHaTe. MccnegoBaHue 3aBHCUMOCTH MCKAY MIapaMeTpaMu
COCTOSIHUA pa3pCKCHHOI'0 ra3a

OCHOBbBI TEPMOJIMHAMUWKN
391 TepMmonuHamudeckas cucTema., BayTpennss SHEPTrUs
TEPMOJAMHAMUYCCKON CUCTEMBI U CIIOCOOKI €€ U3MEHEHHUS
329 KonuuecTtBo  Temnoret W pabota. BHyTpeHHsiss  SHEprus
OJTHOATOMHOTO H/ICATHHOTO rasa
Bune! Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKITHUS, H3ITyUeHHE.
323 TemmoéMKoCTs Tena. YaenbHas TEIUIOEMKOCTH BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MIPH TETUIONepeIaye
IlepBriii 3akoH TepMoaAWMHAMUKHU. [IprMeHeHHE MepBOro 3aKoHa
324 TEPMOAVHAMUKH K wu3omporeccam. [paduueckas uHTEpHpeTaus
32 paboTHI Ta3a
TermoBble MamuHbl. [IpUHIWNBI AEWCTBUS TEIUIOBBIX MAITHH.
325 [IpeoOpazoBanust 3HEPTUM B TEIUIOBBIX MammnHax. KosddunmeHt
mone3noro aewcteus (mamee — KIIJ) termmoBoit mamuHbL. Llpkon
Kapuno u ero KII/|
Bropoit 3akoH TepmomuHamuku. HeoOpaTuMocCTh mporeccoB B
3.2.6 npupone. TerioBble JBUTATENH. JKOJOTHMYCCKHUE IMPOOJIEMBI
TEIIOAHEPT € TUKU
307 TexHuYeckre YCTpOMCTBA: JBUraTellb BHYTPEHHETO CrOpaHWUs,
OBITOBOM XOJIONUIBHUK, KOHIAUIIMOHED
3.2.8 [Ipaktuueckue pabotel. M3Mepenne yaeapHON TEIOEMKOCTH
AT'PETATHBIE COCTOSHU S BEIHIECBA. ®A30BbIE ITEPEXO/IbI
[lapooOpa3oBanne W KoHIeHcanws. lcnmapeHue W KHIIEHUeE.
3.3.1 VYienbHas TeioTa MapooOpa3oBaHUs. 3aBHCUMOCTH TEMIIEPaTyPhI
KHUIICHUS OT JaBJICHUS
330 AOCOJIIOTHAsE U OTHOCUTEIIbHAS BJIAXKHOCTh BO3ayxa. HachIeHHBII
nap
Teépnoe Teno. Kpucrainuueckue u amopdHbie Tesia. AHU30TPOIIHUS
333 cBoiicTB  kpuctaymoB. JKuakue kpuctamisl. COBpEMEHHBIE
3.3 MaTepuabl
334 [InaBneHne W Kpucraym3anus. YJelbHas TEIJIOTa IUIaBICHUS.
CyOnumarnus
3.3.5 YpaBHEHHE TETIOBOTO OajlaHca
TexHUYeCKHe YCTPONUCTBA: TUTPOMETP U IICUXPOMETP, KaJOpPUMETD,
3.3.6 TEXHOJIOTHH TIOJIyYE€HUSI COBPEMEHHBIX MaTepHaJiOB, B TOM YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJOTHH
3.3.7 [paktuueckue pabothl. MI3MepeHne BIaKHOCTH BO3TyXa
4 OJIEKTPOJJIMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpu3ammsi  Tel.  OJNeKTpUYeckuil  3apsna.  JlBa  Buma
ANIEKTPUIECKUX 3apsIIOB
4.1.2 IIpoBOTHHUKH, TUINEKTPUKHU U MOJTYIIPOBOIHUKHU
4.1.3 3aK0H COXpaHEHHS IEKTPHICCKOTO 3apsiaa
4.14 B3anmogeiicTeue 3apsaoB. 3akoH Kyiona
4.1 Onektpudeckoe Tmose. HampskEHHOCTh 3IEKTPHYECKOTO  ITOJISL.
4.1.5 [Ipunuun cynepno3uuuu. JInHUM HaNPs>KEHHOCTH JEKTPUUECKOTO
oJIs
416 Pabora cun anextpocratudeckoro mois. Ilorenmuman. PasHocTs
MTOTCHIINAJIOB
417 [IpoBOAHMKH M TUANEKTPUKH B TIOCTOSHHOM 3JIEKTPUYECKOM IMOJIE.
JlmanexTpuyeckas IpOHUIIAEMOCTh
4.1.8 OnektpoéMKocTh.  KoHmeHcaTtop. ODIEKTPOEMKOCTh  IIIIOCKOTO




KOHACHCATOpPA. 3H€pFI/I$I 3apsSPKCHHOI'O0 KOHJACHCATOpa

419

Texauueckue YCTpOMHCTBA: 3IEKTPOCKOIL, JIEKTPOMETD,
ANIEKTPOCTATUYECKAS  3allUTa, 3a3eMJICHHE JJICKTPONPHOOPOB,
KOHJIEHCATOpP, KCEPOKC, CTPYWHBIN IPUHTEP

4.1.10

IIpakTrueckue paboTHI N3mepenue 3IEKTPOEMKOCTHU
KOHJEHCAaTopa

4.2

TIOCTOSHHBIN DJIEKTPMYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX

4.2.1

YcnoBust CymecTBOBaHHS MOCTOSHHOTO DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuia Toka. ITocTOsTHHEIN TOK

422

Hanpsoxenue. 3akon OMa JJ1g ydacTka 1enu

4.2.3

DIEKTPUYECKOE  CONPOTUBICHUE. YJCIBbHOE  COMPOTHUBICHUE
BEIECTBA

4.2.4

IlocnenoBaTenbHOE, napajui€jibHOC, CMCIIAHHOC COCIMHCHUC
IIPOBO/THHUKOB

4.2.5

Pabora anextpuueckoro Toka. 3akoH Jxoyns — Jlenna

4.2.6

MOIIHOCTB 3IEKTPUYECKOT0 TOKA

4.2.7

anekTpomBmkymas cuna (maee — OJIC) w  BHyTpeHHee
CONPOTHUBJICHUE WCTOYHMKA TokKa. 3akoH Owma 1 TOJHOM
(3amKkHYTOM) AnekTprudeckoit mernu. KopoTkoe 3aMbikanme

4.2.8

OneKTpoHHass TMPOBOAUMOCTH TBEPABIX METAIOB. 3aBHCHMOCTD
COIIPOTHUBJICHHS METAJJIIOB OT TeMnepaTypsl. CBEpXIPOBOINMOCTD

4.2.9

OnekTpuyeckuil TOK B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX MMyYKOB

4.2.10

HonynpoBoguuku. CoOCTBeHHasT W TNPUMECHas MPOBOAUMOCTH
nonynpoBogHUKOB. CBoiicTBa p-n nepexoaa. [lonynpoBogHUKOBEIE
IpHOOPEI

4.2.11

ONEeKTpUYecKuil TOK B DIIEKTPONUTAX. DJIEKTPOIUTHIECKAS
JUCCOITHAITHS. DIEKTPOIIH3

4.2.12

DNEeKTpUYECKU TOK B rasax. CaMOCTOSITENBEHBIN Hu
HECaMOCTOSITENIbHBIN pa3psi. Pa3nudHbie THIBI CaMOCTOATEIHLHOTO
pazpsaa. Mosnnus. [lnazma

4.2.13

TexHUYeCKue YCTpONCTBA: amIepMeETp, BOJIBTMETP, PEOCTAaT,
HUCTOYHUKHU TOKa, 3JIEKTPOHATrPEBATEIIbHBIE puOOPHI,
AIEKTPOOCBETUTENFHBIE TIPUOOPBI, TEPMOMETP CONPOTHBIICHUS,
BaKyyMHBII MO, TEPMUCTOPbI u (hoTOPE3UCTOPHI,
MOJYIPOBOJTHUKOBBIN AMOJI, TaJlbBAHUKA

4.2.14

[IpakTuueckue paboThl. M3yueHHE CMEIIAHHOTO COCIUHEHUS
PE3UCTOPOB.

Wsmepenne OJIC wucToOuHMKA TOKa M €r0  BHYTPEHHETO
conportuBierns. Habmonenne anexkTposmsa

11 KJIACC

Kon
pasaena

Koanposepsiemoro

3JIEMCHTA

IIpoBepsieMble 3J1IeMEHTHI CO/IEPKAHMSA

4

QJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITIOJIE. 9JIEKTPOMATHUTHA I UHAYKLMA

4.3.1

IlocTosiHHBIC MATrHHUTHI. BBaHMOHCﬁCTBHe IOCTOSHHBIX MAarHuTOB

4.3.2

MaruautHoe mnosne. Bektop MarHuTHOM MHAYKUUH. [IpuHIMN Cyneprno3uiuu.
Jluaum MarHuTHOM WHAyKIMU. KapTuHa JIWHWI MarHUTHOM WHAYKLIHU IO
[IOCTOSIHHBIX MarHUTOB

433

MarsautHoe 1noJjie MpoBOJAHUKA ¢ TOKOM. KapTuHa JUHUN 1O JJIMHHOTO MPSMOTo
MIPOBOJHAKA ¥ 3aMKHYTOTO KOJBIIEBOTO NMPOBOIHMKA, KATYIIKA C TOKOM. OTbIT
Opcrena. BzaumopeiicTBie NpoBOTHUKOB C TOKOM

434

Cuna Amriepa, €€ MOAYJIh M HalpaBJieHNE

4.3.5

Cuna JlopeHmna, e€ Momysnb W HampaBlieHHe. [|BKeHUE 3apsyKeHHON YacTHIlHI B




OAHOPOAHOM MAarHvMTHOM IIOJIC. Pabota cuibl JlopeHua

4.3.6 SIBNeHnE 3IeKTPOMarHUTHOW MHAYKIIUU

4.3.7 [ToTok BeKTOpa MAarHUTHOW WHAYKIIUU

4.3.8 O/1C uaaykimu. 3aK0H IEKTPOMAarHUTHON nHAyKmn Papazest

43.9 BuxpeBoe anektpuueckoe none. 9JC MHAYKIMHM B NMPOBOIHMKE, JBHKYLIEMCS
[IOCTYNIAaTEIbHO B OHOPOJHOM MarHUTHOM I10JI€

4.3.10 [IpaBuio Jlenmna

43.11 NunyktuBHOCTE. SBNenue camonnaykuun. 9JJC caMouHIyKIuu

4.3.12 OHeprus MarHUTHOTO MOJISI KATYIIKH C TOKOM

43.13 DJIEKTPOMArHUTHOE TT0JIe

43.14 TexHuueckue  yCTPOWCTBA:  INOCTOSIHHBIE ~ MarHUTbHI,  3JEKTPOMAarHUTEHI,
3JEKTPOJIBUraTeNb, YCKOPUTEHU 3JIEMEHTAPHBIX YacTHL, MHAYKIIMOHHAS NeYb
[Ipaktnueckue paboThl. M3yueHne MarHMTHOTO TOJS KAaTYIIKHM C TOKOM.

4.3.15 UccnenoBanue JAEHCTBUS TOCTOSHHOTO MarHHTa Ha paMKy C  TOKOM.
HccnenoBanue siBJISHMSI IEKTPOMAarHUTHON HHIAYKIIUU

5 KOJIEBAHMA 1 BOJIHBI
MEXAHUWYECKHUE U1 SJIEKTPOMAT'HUTHBIE KOJIEBAHUA
511 Konebarenpnas cucrema. CBoOonHbIe KoneOaHus. ['apMoHMUECKre KoieOaHWs.
o [lepuon, yacrora, amIuutyaa u asza koneOaHuit

5.1.2 [Ipy>xvHHBIN MasiTHUK. MaTeMaTHYeCKUN MasiTHUK

513 YpaBHeHHEe TapMOHHYECKMX KoneOaHwid. KuHemaTHueckoenm ITWHAMHYECKOEe
OIIMCaHUE K0Je0aTeIbHOTO ABIKEHHUS
[IpeBpaiienne >HEpruM NpH TapMOHUYECKHUX KojeOaHMsAX. CBs3b aMIUIUTY.bI

5.14 KOJICOAaHW HMCXOJHOW BENWYHMHBI C aMIUIUTYJaMH KoJIeOaHWH €€ CKOpPOCTH U
YCKOpPEHUSI
KonebartenbHbiii  koHTYyp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJcOaHUS B

5.1.5 WeaqbHOM KoJeOaTelbHOM KOHType. AHAJIOTHS MEXIy MEXaHWYECKUMH H
JIEKTPOMAarHUTHBIMH Konebanusimu. @opmyna TomcoHa

51 5.1.6 3aKoH cOXpaHEHHsI PHEPTUH B UACATBHOM K0JIeOaTeIbHOM KOHTYPE

517 BreinyxenHble MexaHuueckue KoyiebaHus. Pesonanc. Pe3oHaHcHast KkpuBas.
BrIHY)XIeHHBIE 3JICKTPOMArHUTHbIE KOJIEOaHusl.

5.1.8 [Tepemennslif Tok. CHHYCOMJAJIbHBIN IEPEMEHHBIN TOK.

519 Mo1HOCTh MEPEMEHHOTO TOKa. AMIUTUTYJHOE U JIEHCTBYIOINIEE 3HAYEHHE CHJIBI
TOKA U HAIIPSDKEHUS
Tpancopmarop. IIpomsBoicTBO, Tmepemada M TOTPEOJICHUE DIIEKTPUUIESCKOH

5.1.10 SHEPruM. DKOJOTMYECKHE PHUCKH TIPH TNPOU3BOJCTBE 3IEKTPUUECKOW IHEPTHMU.
KynpTypa ucnonp3oBaHus 3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU

S 111 TexHuueckue ycCTpoHcTBa: celicMorpad, 5SJICKTPHUECKUII 3BOHOK, JIMHUH
JNEeKTponepeaay
[IpakTnueckue paboTel. MccienoBanue 3aBUCHMOCTH TIEPHOAA MANIBIX KoJieOaHUH

5.1.12 rpy3a Ha HUTH OT JJIMHBI HUTH U Macchl rpy3a. McciienoBanue nepeMeHHoro Toka
B IIENTM U3 MOCJIEJIOBATENHHO COEAMHEHHBIX KOHIEHCATOPA, KaTYIIIKH M PE3UCTOPa

MEXAHWYECKUE 1 DJIEKTPOMATHUTHBIE BOJIHBI

591 Mexanndyeckue BOJHBI, YyciaoBHA pacnpocTtpaHeHud. Ilepuoa. CkopocTb
pacnpocTpaHeHHs U ATUHA BOJHBL. [lonepednblie ¥ IpoIoibHbBIE BOITHBI

5.2.2 ###PartHi# Nurepdepernus n nudpakins MEXaHIIECKUX BOJTH

5.23 3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKa. Bricota ToHa. TemOp 3Byka

5.2 594 DJEeKTPOMarHUTHBIC BOJHBL. YCIOBHS HW3TYYCHUS OJIEKTPOMArHUTHBIX BOJH.

Bsanmnas opuenranys BektopoB E, B 11 v B 3JIeKTpOMarHuTHO BOJIHE B BaKyyMe

595 CBoiicTBa AIIEKTPOMATrHUTHBIX BOJH: OTPa)KCHHE, MPEIOMIICHHE, MOJSPU3ALN,
¢ pakyst, nHTepdepenimsa. CKOpoCcTh MEKTPOMArHUTHBIX BOJIH

526 [lkana >7EKTPOMArHUTHBIX BOJH. lIpMMeHEHHE 3JEKTPOMarHUTHHIX BOJH B

TEXHUKE U OBITY




HpI/IHLII/IHLI PagruoCBA3U U TCIICBUACHUS. Pa,Z[I/IOJ'IOKaI_[I/ISI. 3J'I€KTp0MaI‘HI/ITHO€

>.21 3arpsiI3HEHUE OKPY Karoen cpebl
TexHnueckue yCTpOMCTBAa: My3BbIKaJbHBIE HHCTPYMEHTHI, YJIBTPa3BYKOBas
5.2.8 MUAarHOCTHKA B TEXHUKE W MEIUITMHE, pajap, pPagdoNpHEMHHK, TEIEBHU30D,
anTenHa, renedon, CBU-meup
OIITHKA
5.3.1 [IpsiMonuHeHOE pacnpoCTpaHEHHUE CBETA B OTHOPOJHOM cpeae. JIyd cBera
539 OtpakeHne cBeTa. 3aKOHbI OTpakeHHsl cBeTa. [locTpoeHue wH300pakeHHH B
IUIOCKOM 3€pKaje
533 [Ipenomnenne cBeta. 3aKOHBI TpeloOMIIeHHs CBeTa. AOCONIOTHBIH IOKa3aTenb
IPETOMIICHUS
534 ITonnoe BHyTpeHHee oTpaxkeHue. llpenenbHBI yron MOJTHOIO BHYTPEHHETO
OTpaXKEHHUS
535 Hucnepcus ceeta. CIOXHBIA cocTaB O6emoro ceeta. pet
Cobwupatomue u paccenBaroiue JuH3bI. ToHkast uH3a. @OoKycHOE paccTosiHUE U
536 onTHYecKas cuia TOHKOHM nuH3bI. [locTpoeHne n300paxeHwii B cOOMpArOINX U
paccenBaomux JuH3axX. dopmyna TOHKOM JIMH3BL YBEJIHYEHHE, aBAEMOE
53 JIMH30M
5.3.7 [Ipeaenb npUMEHUMOCTH TEOMETPHUECKON ONTHKU
Wnrtepdepenmms cera. KorepeHTHbIE WCTOYHUKH. YCIOBUS HAOIIOJCHUS
5.3.8 MaKCUMYMOB 1 MUHIMYMOB B HHTep()EPEHIIMOHHOM KapTUHE OT ABYX CHH(Aa3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB
Hudpaxnus ceeta. Audpakunonnas pemérka. YcioBue HaOMIOICHHS TIaBHBIX
539 MaKCUMyMOB IIpH IaJACHUM MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PaKLUOHHYIO
pEETKY
5.3.10 [Tonspusanus ceera
5311 TexHUUECKHE YCTPOWCTBA: OYKH, JyNa, GoToanmapar, MPOSKIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS! ONTHKA, TU(PAKLIHOHHAS PEIIETKA, TTOJIIPOUL
5312 [IpakTnueckue pabotThl. M3MmepeHue mokaszarens npenomieHus. MccienoBanue
CBOHCTB n300pakeHui B nH3ax. Habnronenne aucnepcun cBeTa
DJIEMEHTbI CHELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTU
I'paHuubl  IpUMEHMMOCTH  KJaccU4ecKod MexaHuku. lloctymarel  Teopuu
6.1 OTHOCUTENIBHOCTH: HMHBAapUAaHTHOCTh MOAYJSL CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIIMI OTHOCUTEIHHOCTH DWHIITEHHA
6 6.2 OTHOCHUTEJIFHOCTh OAHOBPEMEHHOCTH. 3aMelJIeHHEe BPEMEHH M COKpAalleHHE
JUTAHBI
6.3 DHeprus ¥ UMITYJIbC CBOOOJTHOM YaCTHUIIBI
6.4 CBsI3p Macchl ¢ PHEPTUEH W MMITyJIBCOM CBOOOAHOM YacTHLBI. DHEPrHsl MOKOS
) cBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3HKA
3JIEMEHTbI KBAHTOBOI OIITUKU
711 ®doronbl. ®opmyina [Tnanka cBsi3u 3HEepruu (HOTOHA C €r0 YACTOTOW. DHEPrus u
o MMITYJIC JOTOHA
710 Otkpeitie u uccnegoBanue Goroaddekra. Ombitet A.I'. CroneroBa. 3akoHBI
o ¢dororhdexra
7 7.1.3 YpaBuenne DitHmrelHa s potordpdexta. «KpacHas rpannna» poroaddexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JleOenera
7.1.5 Xumuueckoe JieiicTBue cBera
716 Texnuueckue ycTpoicTBa: (HOTO3JIEMEHT, (DOTONATYMK, CONHEYHas Oarapes,
CBETOAUON
CTPOEHHME ATOMA
7.2 791 Mogens aroma Tomcona. OneiTel Pezepdopaa mo ucciaenoBanuio cTpoeHus

aTomMa. HJIaHCTapHa}I MOJCJIb aTOMa




HOCTy.]'IaTBI Bopa. I/IBHy‘-ICHI/Ie 1 IOrIOIMECHHEC (1)OTOHOB Inpu nepexo/ic atoma C

7.2.2 OJIHOTO YPOBHS dHEPTHH Ha Apyrod. Bumbl cekTpoB. CHEKTp YPOBHEH SHEPTHH
aToMma BojopoJa
793 BonnoBeie cBoiicTBa yactul. Bosnbl ae bpoinsa. KopmnyckynsipHo-BOJIHOBOI
OyanusM. JJudpakims 31eKTpoHOB Ha KPUCTAILIAX
794 CHOHTaHHOE W BBIHY)KICHHOE H3Iy4YeHHE. YCTPOWCTBO W HPUHIMI PaOOTHI
nasepa
795 TCXHI/I‘ICCIEI/IG YCTpOMCTBA: CHEKTpajdbHBIA aHamu3 (CIEeKTPOCKOIT), Jasep,
KBaHTOBBIH KOMIIBIOTED
7.2.6 [IpaxTrueckue padboTel. HabmroaeHre THHEHIATOTO CIIeKTpa
ATOMHOE A41PO
7.3.1 Mertonap! HaOIOACHNUS W PETUCTPAITUH DJIEMCHTAPHBIX YaCTHIT
OtkpeiTe paanoakTuBHOCTH. OmbITEl Pesepdopma mo ompeneneHHio coctaBa
7.3.2 paanoakTuBHOro wm3mydeHus. CpoiictBa ambda-, Oera-, ramMMma-H3ITydeHHs.
BnnsiHue pagnoakTHBHOCTH HA JKUBBIE OPraHU3MBI
733 OTtkpeiTHE TpoTOHA W HeWTpoHa. HyxmonHass mopmens smpa [eitsenbepra —
Npanenxo. 3apsia sapa. MaccoBoe unciio siapa. M30Tomnsl
734 Anpda-pacan. DIeKTPOHHBIA U TTO3UTPOHHEIN OeTa-pacman. |'amma-u3mydeHue.
3aKoH paJInOaKTHUBHOIO pacnajia
1.3 7.3.5 DHeprus CBsA3M HYKIOHOB B sifipe. SnepHsie cubl. Jledhekt Maccrl siapa
7.3.6 SnepHble peakiuu. Jlenenue u cuHTe3 siaep
737 SAnepusriii peaktop. TepMosiaepHbiii cunTe3. [IpobaemMbl U MEPCHEKTUBEI SACPHOM
SHEPTeTHKH. DKOJIOTHUECKHE ACIIEKThI SACPHOIN SHEPIeTHKI
73.8 9neMeHTaPHLIe gacTulbl.  OTKpbITUE  MO3UTPOHA.  DyHIaMEHTalbHbIC
B3aMMOJCHCTBU
739 TexHuueckue ycTpoHCTBa: AO3UMETP, KaMmepa BuibcoHa, siIEepHBIA peakTop,
aToMHasi 6omba
7310 [Ipaktnueckue pabotrel. MccnenoBanue TpekoB 4YacTHL (IO TOTOBBIM
¢dororpadusim)
OJIEMEHTBI ACTPOOU3UKU
3.1 Bun 3Bé3mHoro Heba. Co3Be3nusi, SpKHe 3BE3ABI, IUIAHETHI, HUX BUANMOE
JBIDKEHHE
32 ConneuyHast cucrema. Ilmanersl 3emHON Tpynmbl. llmaHeTel-rMranTel M HX
) CITyTHHUKH, KaPJINKOBBIC TIaHEeTHl. Matbie Tesa COTHEYHOM CHCTEMBI
8.3 Connue, ¢portocdepa u armocdepa. CotHeuHast aKTUBHOCTD
8.4 Ucrounuk suepruu ConHua u 3BE37
3BE3BI, WX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTh, paauyc,
35 TeMIepaTypa, HMX  B3aHMOCBA3D. HduarpamMmma  «CHEKTpaJlbHBIA — Kllace —
CBETHUMOCTB». 3BE37BI TJIABHOM TOCIENOBATENFHOCTH. 3aBHCHMOCTh «Macca —
3 CBETHMOCTBY» JUIsl 3BE3]1 [NIABHOM TOCJIEI0BATENBHOCTH
3.6 BnyTpeHnHee crpoeHue 333&53)1. CoBpemMeHHbIe TIPE/ICTAB/IEHNS. O IPOUCX XK ACHUH 1
sBosonu CotHIa ¥ 3BE37. DTaIbl )KU3HH 3BE3]
Mneunsiii Ilyte — nHama [amaktmka. CrmpanpHass CcTpykTypa | amakTukw,
8.7 pacmipenenenue 3BE3d, raza W meutd. llomokenme um aBmwkenne CoiHIa B
I"anakTuke. [lnockas u chepuueckas mopcucteMsl I alakTHKH
8.8 Tunsl ranakTuk. PagnoranakTuku v kBa3apbl. YEpHbIE IBIPHI B Apax raJakKTHK
Bcenennas. Pacmupenmne Bceenennoii. 3akon Xa06ma. Pasberanme ramakTuk.
8.9 Bospact u paguyc Bcenennoit, Teopust bonbmoro B3psiBa. Moaens «ropsyeit
Bcenennoiiy. PenukTtoBoe n3nyueHue
310 Macmrabnas cTpykrypa Bcenennoii. Meraranaktuka. Hepeménnasie npoOnemMbl

ACTPOHOMUH




ITPOBEPAEMBIE HA EI'D ITIO ®U3UKE TPEBOBAHMUSA K PE3YJIBbTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHON ITPOT'PAMMBI CPEJHET'O OBIIETI'O OBPA3OBAHUS

Kox

MPOBEPSIEMOT0
TpebdoBaHUs

IIpoBepsiembie TPeOOBaHHUS K NMPeIMETHBIM Pe3y/JbTaTaM 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbI CpeIHero 0011ero 00pa3oBaHusi

1

CdopmupoBaHHOCTh YMEHUH pacrio3HaBaTh (GU3NUIECKHe SBICHUS (IIPOIECCH)  OOBIICHATD UX Ha
OCHOBE U3yUYCHHBIX 3aKOHOB

Brnanenne ocHoBOmoNararomuMy (pU3NYECKIMHI MOHATUSMH W BETHMYMHAMH, XapaKTePH3YIOINIMI
(huznveckre mporecch

ChopMupOBaHHOCTh YMEHHH NPUMEHSATh 3aKOHBI KIACCHUECKON MEXaHWUKH, MOJEKYJISIPHON
(DM3MKM U TEPMOJMHAMUKH, JICKTPOJUHAMHUKY, KBAHTOBOH (DM3WKHU I aHaIM3a U OOBICHEHUS
SABIICHUI MHUKpPOMHpA, MaKpoOMUpa ¥ MeraMHpa, pasziIndaTh YCIOBUS (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH (pM3MUECKnX 3aKOHOB, MOHMMATh BCeOOMHM xapaktep (yHIaMEHTaIbHBIX
3aKOHOB U OTPaHWYCHHOCTH HCIIOJNB30BAHUS YACTHBIX 3aKOHOB; aHAIM3HPOBATH (pH3MUECKUE
MIPOIIECCHI, HCTIOJB3YSI OCHOBHEIE TOJIOXKEHUSI, 3aKOHBI M 3aKOHOMEPHOCTH

ChopMHUpPOBAaHHOCTh YMEHHUS pa3jivuaTh YCJIOBHS NPUMECHUMOCTH MOJCICH (U3NYECKUX TEN U
MIPOIIECCOB (SBJICHU)

ChopMHUpOBaHHOCTh YMEHHUS PelIaTh Pacu€THBIC 3aJa4Yd C SBHO 3aJIaHHOW W HESBHO 3a/JIaHHOM
¢u3nYecKo MOZENBI0: Ha OCHOBAHWM aHAJW3a YCIOBHS BBIOMPATh (QHU3MUECKHE MOMAECTH,
OoTBeYarolye TpeOOBaHWAM 3a7add, MPUMEHSTh (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTYNAThl (PUINUECKUX TEOPUI MPU MCIOIH30BAHUN MAaTeMaTHYECKUX METOAOB PEIICHHS 3a/1ad,
MPOBOAUTh Pacy€éThl HAa OCHOBAHWM WMEKOIIUXCS MAaHHBIX, AaHAJIN3UPOBATH pPE3yNbTaThl H
KOPPEKTUPOBATH METO/BI PEIICHUS C YIETOM IOTyYEHHBIX PE3YIbTATOB

Pemrate kadecTBeHHbIC 3ajaud, TpPeOyOIIME MPUMEHEHHUS 3HAHUW M3 Pa3HBIX pPa3[eioB
HIKOJBHOTO Kypca (UM3WMKM, a TakkKe HHTErpalud 3HaHWH W3 JAPYrHMX MNpPEAMETOB
€CTEeCTBEHHOHAYYHOTO ILMKJIa: BBICTpAaUBaTh JIOTUYECKYIO IETIOYKY PAcCyKICHUN C OMopoil Ha
M3y4YCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SIBICHUS

BrnaneHne OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, WUCIOJNb3YeMbIMH B (DU3HKE: MPOBOIUTH
npsMble M KOCBEHHbIE H3MEpeHHs (M3MYECKUX BEJIMYMH, BBIOMpas ONTHMAIBHBIA CIIOCOO
M3MEPEHHsS M HCIIOJIb3YyS W3BECTHBIE METONbI OLEHKH MOTPEIIHOCTEN H3MEpEeHUH, MpPOBOIUTH
UCCIIEIOBAaHNE 3aBUCHMOCTEH (M3MYECKHUX BEJMYUH C KCIIONB30BAHUEM TIPSIMBIX H3MEPECHUH,
OOBSICHATH TOJIyYEHHBIE PE3YJIbTaThl, UCHONb3YSl (U3MUYECKHE TEOPHUH, 3aKOHBI M IOHATHS, H
JIeNaTh BBIBOJBI;, COONIONATh MpaBmia 0E30IacHOr0 TpyJda IMpH MPOBEIEHWH HUCCICIOBaHUN B
paMKax y4eOHOTo SKCIIEpUMEHTa U Y4eOHO-HUCCIIe0BATEIHCKON IEATENFHOCTH C UCIIOb30BAHUEM
U(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHUS

10

ChopMUpOBaHHOCT, YMEHUH aHAIM3UPOBaThb W  OLEHHMBATh IIOCIEACTBUS  OBITOBOM U
MIPOM3BOJCTBEHHOH AEATEILHOCTH YEJIOBEKa, CBA3aHHON ¢ (YU3NYECKUMH IPOLECCaMH, C TO3ULUH
JKOJIOTHUECKON O€30MacCHOCTH; IPEACTABICHUN O pallMOHAIBHOM IIPUPOJIOINOIIb30BAHUY, @ TaKXKe
pa3yMHOM HCHOJB30BaHUM JIOCTIKEHUM HAyKd M TEXHOJOTHM IJs JaibHEHIIero pa3BUTHS
YeJI0BEUECKOro 00IIECTBA

OBnazieHre pa3IUYHBIMH Ccroco0aMu paboTel ¢ WHOpManueld (U3NUECKOro COAECpKaHUs ¢
MCIIOJIb30BaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUN KPUTHIECKOTO
aHaJIM3a U OLIEHKU JOCTOBEPHOCTH MOIydaeMOoi nH(pOpMaIun

ChopMupOBaHHOCTh yMEHHH TNPUMEHSATH OCHOBOIIOJIATAIONTNE ACTPOHOMUYECKHAE TOHSITHSI,
TeOpI/II/I 1 3aKOHBbI JId aHaJIn3a " 06’b$ICHeHI/I$I q)HSH‘IeCKI/IX HpOHeCCOB, HpOI/ICXO)IHHII/IX Ha
3BE3/1aX, B 3BE3MIHBIX CHCTEMaX, B MEXTATAKTHYECKOU Cpe/ie; IBIKEHUS HEOSCHBIX TE, SBOIIOIUU
3BE31 1 Becenennoi

MHNEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'3 110 ®U3UKE

[ﬁgieﬂa/ Kon IIpoBepsieMblIii 3JIeMEeHT cOAepPKAHNS
TeMbI 3JIeMeHTa
1 MEXAHUWKA
1.1 KMHEMATUKA
111 Mex%HquCKoe nBwkeHue. OTHOCUTEIBHOCTh MEXaHHWYECKOro mABwkeHus. Cucrema
oTcuéTa




MaTepI/IaJ'II:HaH TOYKa.

TpasKTOpHA

Eé pammryc-sekTop:
F(t)=(x(r) Mr)z(z)),

TpaeKTopIL,
. o »-
112 epeMelleHIIe: / ¥
AT =7(t))-T(t)) =1, — 1, = *
=(Ax, Ay, Az),
TyTb.
CrnoxeHHe r[epememeHIIi‘I:
Ny =4, + 1,
CKOpOCTh MaTEPHAITLHON TOUKHU:
. A7 -,
u=— =r :[L)‘l_.UT.U__].
At |0 ’
Ax , ) .
1.1.3 v, =— =X,, aHAJIOTIYHO v, =V,, U.=Z,.
CIIoXKeHIIE CKOPOCTEl: 0, =0, + 0, -
Brrunicnenue nepeMenieHus U IMyTH MaT€pHATLHON TOYKH IPU IPSIMOJIMHENHOM JBHKEHUHU
BJIOJTb OCH X T0 Tpa(UKy 3aBUCHMOCTH V4(t)
. . Ao .,
VekopeHile MaTeplalsHOIl TOIKIL: d = — =0 = [al_ a_.a. ] .
Af [y
1.1.4
Au C . -
H,.=I“ =(v,),". amanorrHo @, = (v, ), a.=(v.) .
Ars0
PaBHOMEpHOE NPSMOIMHENHOE JBUKEHUE:
115 x(t) = xg + Voyt
Uy (t) — vo, = const
PaBHOYCKOpEHHOE NPSIMONIMHEWHOE ABUXKECHUE:
at’
x(t)=x, +u,t? +“T
v (t)=u, +at
L.1.6 a, = const
vy~ =2a, (v, )
ler OBILKEHIII B OITHOM HAIIPABISHII OVIE S = @4
CBobonHOe nageHne. Y CKopeHrne cBOOOIHOTO HaIeHHSI.
Vi 13 ﬂo
1.1.7
Yo o
o Xo {-

JBrxenne Tena, OpOIIEHHOTO MO/ YTIIOM 0. K TOPH30HTY:




x(f) =2, + Uyt =3, +Uycosa-f

' -

e
]\1{!}— Vo +Up,f + ng =.1'G+Ue5inu-r—g??

v (t)=uy, =v,cosa

v (t)=v,, +gr=y,sino— g

[=a
L]
g, =—g =const

Kpuponunelinoe nBwxeHue. J[BIKEHHE MATEPUATbHOM TOUKH 110 OKPYKHOCTH.
YrioBas u TUHEHHAs CKOPOCTh TOUKH:
v = wR

IIpu paBHOMEPHOM JIBM)KEHUU TOUYKHU 110 OKPYKHOCTH

21 2
1.1.8 w = T = emu
. lleaTpocTpeMuUTENTFHOE YCKOPEHNUE TOUKH:
2
v 2
auc = f = w*°R
. IlonHOE ycKOpEHHE MaTepUaIbHON TOYKH
1.1.9 TBépnoe Teno. [TocTynaTenpsHOE U BpalaTeabHOE ABMKEHUE TBEPAOIO Tena
1.2 JNMHAMUKA
121 HNuepunansubie cucteMbl orcuéra. lepsoiit 3akoH HetoroHa. IIpuHIMI OTHOCUTETBEHOCTH
- lanunes
Macca tena. ILToTHOCTD BelllecTBa:
m
1.2.2 p=—
vV
Cuna. [TpuHIHNI CYyNIEPIO3UITNH CHJT:
1.2.3 _
FpaBHo,quZCTB - Fl + F2+
Bropoii 3axon Hetotona: g matepuanbHoit Touku B UCO
F; = ma,
1.24
Ap = FAtnpu F = const
-———
F12 F 21
1.2.5 Tperuii 3akoH HploTOHA 11 MaTepHaTbHBIX TOYEK:
Fip = —Fp
3aK0H BCEMUPHOTO TATOTCHHUSI: CHITBI IIPUTSHKEHUS MEXKITY TOUSTHBIMA MacCaMH PaBHBI
m;m,
F=G
RZ
1.2.6 Cwima Tsoxectd. LleHTp TsDKecTH Tena. 3aBUCHMOCTH CHUIBI TsDKECTH OT BBICOTHI h Hax

MOBEPXHOCTHIO MIAHETHI paanycom RO:
GMm

9= R, + h)?




Cuna ynpyroctu. 3akoH ['yka:
1.2.7 E, = —kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUS:
Frp = uN
1.2.8
Cuita TpeHHS TIOKOS:
Fp < pN
Koaddurment tpenns
[aBnenue:
129 I
S
CTATHUKA
.
1.3.1 F
MOMEHT CHIIBI OTHOCHUTEIIFHO OCH BpAIICHUS:
[M| = FL, rae | — me4o cust
OTHOCHUTEJILHO OCH, TIPOXOsIeH yepe3 Touky O MepneHIuKyIIpHO PUCYHKY
Lentp macc Tena. LleHTp Macc cucTeMbl MATEPUATIBHBIX TOUEK:
? myr + myry+...
TLL.M. =
mq + m, +...
13.2 B oxHOpOAHOM 10JIE TSIKECTH
(g = const)
IEHTP MacC TeJa COBIAJIAET C €0 IEHTPOM TSDKECTH
Ycnosus pasHoBecus TBEpa0ro Tena B UCO:
133 [M,+M, +...=0
|E+Fy+...=0
1.34 3axoH [lackamns
JlaBiieHue B *KUIKOCTH, MToKosmeics B UCO:
135 P =Dpo +pgh
3akoH Apxumena:
FApx = —Piuirecn
1.3.6 €CITH TEeJIO M KHAKOCTh TTokosTcs B ICO, To
FApx = P9Vaurrecn
YcnoBue niaBaHus T
3AKOHbI COXPAHEHV I B MEXAHUKE
MMnynsc MaTepranbHOR TOUKHU:
1.4.1 p=mv
NMITyThC CHCTEMBI TEI:
1.4.2 p=py+ Dyt




143

3aKOH U3MEHEHHS U COXPAHCHUS UMITYJIbCA:
B UCO

Ap = A(p1 + p2+...) = Fipnewnt + Foppenndt+. .
B UCO , eciin i ) )
Ap = A(py +p+...) =0
, €CJIH ) )

FIBHEIIIH + FZBHEL[IH+- ..=0

PeakTtuBHOE IBIKEHUE

1.4.4

1.4.5

1.4.6

F
‘:A(;(x‘

Pabota cuitbl Ha MaJIOM TepeMeIeHIH:

d11=|}?'|-|.-'l'-.f'|-c05 a=F, -Ax

<(E.

()]
MOIIHOCTD CUJIBI:
eci 3a Bpemsi At paboTa CHIIBI I3MEHSIETCS Ha , TO MOIITHOCTH CHIIBI
P
At

=F-vu-coso
Ar—a

Kunernueckas SHEpPruAa MaTepHaHLHOﬁ TOYKH:
mv

KWUH —
2

2 2

p

- 2m

3aKOH U3MEHEHHUS KUHETHYECKOU SHEPTrUu CUCTEMBbI MaTepraibHbIX Touek: B UCO AEkuH

=Al+A2 +..

1.4.7

1.4.8

[ToreHumanbHas SHEPrus:
JUISL IOTEHLIMAJIBHBIX CHJI

A12 = ElrmTeHu - E21'10Te1-11.[_= AE1'10Te1-11.1

HOTCH]_[I/Ia.TIBHaSI SHEPrus MaTepPIaJ'ILHOﬁ TOYKHU B OJHOPOJHOM I10JIC TAKCCTU:
EHOTeHu =mg h

[loTennnanpHast 3HEPTHS YIPYTo 1ehOpMHUPOBAHHOTO TENa:

kx?
El'[OTeHLL = T

3aKOH U3MEHEHUS U COXpaHCHUA MEXaHUYECKON SHCPIruu:
Euex = Exan * Enorerm.
B ITCO AEjex = Agcex menoresm. can,
B IICO AE,ex = 0, eClH Agcex senoresm cun = 0

1.5

MEXAHUYECKHWE KOJIEBAHUA U BOJIHBI

1.5.1

lapMonmueckue koyiebaHus MaTepHaabHOW TOUYkH. AMIumTyna W ¢asa
Kunematnueckoe onmcaHue:

KoJIeOaHuii.




x(f) = Asin| @t +o, ).
v (1) =x/.

_ r 2 . 3
a(f=(v, ), =—oxf)=a +ox=0.
TJ€ X - CMEIIICHUE U3 PABHOBECHSL.
JImHAMHYECKOE OIMCaHue:

ma, = —kx,
rae
k = mw?
DTO 3HAYHUT, YTO
E, = —kx

DHepreTHveckoe onvcanue (3aKoH COXpaHeHUsI MEXaHUYEeCKOH SHEPTUH):
T '\ ol '\
mt kS ol kA
+ — [ - —

2 2 2 2

CBsi3p  aMIUTUTYIBl KOJEOAHWA CMEIICHHWS MAaTepHaNbHONM TOYKH C aMIUIATYJIaMHU
KoJIe0aHMI €€ CKOPOCTH M YCKOPEHUS:

U=, a_ =o' 4

[Mepuon 1 wacToTa KoJIeOaHUIA:
2n 1

Ilepron ManbIx cBOOOIHBIX KOIEOAHUI MAaTEMATHYECKOTO MasSTHHUKA!

|
1.5.2 T—2m -
g
[lepron cBOOOAHBIX KOI€OaHUH MPYKUHHOT'O MasATHHUKA:
m
T=2n]—
k
1.5.3 Brinyxkaennsie konebanusi. Pesonanc. PesonancHas kpuBas
[lonepeunsle 1 npoaoIbHEIE BOJIHBL. CKOPOCTh PACHPOCTPAHEHHUS U JUIMHA BOJIHBL:
v
154 A=vl=<
Wntepdepennns u audpaxims BOIH
1.5.5 3Byk. CKOpOCTh 3ByKa
2 MOJIEKYJIAAPHAS ®U3UKA. TEPMOJVUHAMUKA
2.1 MOJIEKYJISIPHASA ®U3NKA
Mojenu cTpoeHus ra3oB, XXUAKOCTENW U TBEPABIX Tel. IIycTh TepMOauHaMHUUECKas cUCTEMA
(Temo) cocront 3 N oJMHAKOBBIX MOJIEKYII. Tora KOTU4eCcTBO BEIIECTBA
N m
vV=—=—
Ny
2.1.1
rae
N, —gucno ABorazapo, m — Macca CUCTEMBI (Tena),
U — MOJIApHAas Macca BemecTBa
2.1.2 TemnoBoe ABMKEHNE aTOMOB M MOJICKYJT BEIIIECTBA
2.13 BsaumozeiicTBue yacTuIl BelecTBa
2.14 Juddysus. BpoyHoBckoe ABHKEHHE
2.1.5 Monens uneansHoro rasa 8 MKT
2.1.6 CBsi3p  MEXIy JaBICHHEM M CpelHEHd KHHETHYECKOW »HHEpPrueld IOCTYNaTelnbHOTO




TCIUIOBOT'O ABMIXKCHUA MOJICKYJI UACAJIILHOI'O Ia3a (OCHOBHOC YpaBHCHUC MKT)

5

1 = 2 [(my 2 —
p=-mpv'="n-|—~——|=n-¢__.
3 3 2 3

r7ie My — Macca OJHON MOJIEKYJIbL,

- KOHOCHTpalrsg MOJICKYJT

2.1.7 AoGcomotHas Temneparypa: T =t +273K
Ces3p TemmepaTypsl raza cO CpeJHell KHHETHYeCKOW JSHEeprueil MOCTyMmaTelIbHOTO
TEIIOBOTO JIBM)KEHHSI €r0 MOJIEKYJT:
g .=|—|==kT
2 2
2.1.9 YpaBuenue p = nkT
Mopens UEaTBFHOTO rasa B TEPMOIMHAMUKE:
| VpaBHeHHe MeHeeeBa — KiareHpoHa
| BeIpasKeHHE U1 BHYTPEHHEH JHepITHH
VpaBHeHHe MeHeneeBa — KiameiipoHa (IpHMEHIMBIE (DOPMEI
3aIICH):
m RT
s110  pV=LRT=vRT=NkT, p=P"2
W K
BripakeHie 1A BHYTPeHHeIl 3Hepriil 0HOAaTOMHOIO HIeaIbHOIo
raza ([IpIIMeHIIMEIe (DOPMEI 3alllICH):
-3 3 3m 3
U==VRT =—-NkT ==—RT =v¢c ,T==pV
2 2 2 2
2111 3akoH /lanbTOHA JUIs 1aBJICHUS] CMECH Pa3peKeHHBIX T'a30B:
o p=p1+p+..
N3omporiecchl B pa3pesKeHHOM Ta3e ¢ MOCTOSHHBIM YHUCIIOM MOJEKyT N (C TOCTOSHHBIM
KOJINYECTBOM BELIECTBA V):
uzotepMma (T = const): pV = const ,
n3zoxopa (V = const):
P_ const
T
n3obapa (p = const):
2.1.12 vV .
— = cons
T
I'paduueckoe npezacTapiaeHue usomnporeccos Ha pV-, pT- u VT- nuarpammax.
OO0ObeMHEHHDIN TA30BBIA 3aKOH:
pV .
— = cons
T
JUTSL TIOCTOSTHHOTO KOJIMYIECTBA BEUIECTBA V.
HaceimienHsle ¥ HeHachIIleHHbIE mMaphl. KadecTBeHHass 3aBUCHUMOCTH IUIOTHOCTH U
2.1.13 JaBJICHUsI HACHILICHHOTO TMapa OT TeMIepaTypbl, WX HE3aBUCHUMOCTh OT 00BEMa
HACBIIIICHHOTO T1apa
2.1.14 BnaxxHocTh Bo3ayxa.




OTHOCHUTENBHAS BIAKHOCTD:
¢ _ Pruapa (T) _ Prapa (T)
Puaceimapa (T) Praceignapa (T)

HN3menenue arperaTHbIX COCTOSIHUM BEIISCTBA: HCIIap€HUEC MW KOHIACHCAl WA, KHUIICHUC

2.1.15
KUIKOCTH
2.1.16 M3MeHeHue arperaTHbIX COCTOSIHUM BEIlleCTBA: TIJIABJIEHUE U KPUCTAIIM3ALIUS
2.1.17 IIpeobpazoBanme sHEPTUU B (ha30BBIX MEPEX0Iax
2.2 TEPMOJJUHAMUKA
2.2.1 TemnoBoe paBHOBECUE U TEMIIEpATypa
222 BryTpennss sHeprus
293 Temnonepenaya kak crmocod W3MEHEHUs] BHYTPEHHEH SHEpruu 0e3 coBepIIeHUs padOoTHI.
o KonBekuus, TEmI0NpoBOIHOCTD, U3IIYUCHHUE
KonnuecTBo TEmIoTh!.
294 Y nenbHas TETIIOEMKOCTh BEIIECTBA C:
o Q = cmAT
Y nenbHas Temora mapoodpaszoBanus L: Q = Lm.
2.2.5 VaenapHast TEIIOTa mIaBieHus A: Q = Am.
VY enpHast TEIIIOTa CrOpaHus TOIUBa q: Q = gm
DOneMeHTapHas paboTa B TEPMOJMHAMUKE:
226 A=pAv
Brruncienne paboTel 1o rpaduky mporecca Ha pV-auarpaMmme
IlepBbIil 3aKOH TEPMOAUHAMUKU:
Q12 =AUz + A1 = (U = Uy) + Ay,
22.7
Anuabara:
Q12 =0= A1, = (U; — Up) =AUy
2.2.8 Bropoii 3akoH TepMoarHaMukn. HeoOpaTumbie iporiecchl
[Tpunnuns! aefictBus TerioBbix MamuH. KIT/:
229 - Aaw I 2o
MakcumansHoe 3Hauenue KIT/. Hukn Kapho:
.. -T. T
2.2.10 max 1 =My _ _map xom | — Zzem
] T, warp T, werp
YpaBHeHHE TEIUIOBOTO OanaHca:
2.2.11 Q;+0Q, +Q3+...=0
3 OJIEKTPOJUHAMUKA
3.1 OJIEKTPUYECKOE I1OJIE
311 OnexTpu3anus Ten W € MposiBIEHUSA. ONeKTpuuecknid 3apsa. JlBa Buma 3apsna.
o OneMeHTapHbIN 2IEKTPUUYECKU 3aps]l. 3aKOH COXPAHEHUs JIEKTPHUYECKOTO 3apsaa
BzaumopeiicTBue 3apsaoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJTHOPOJIHOM BEILECTBE C AUINEKTPUIECKON POHUIIAEMOCTBIO
3.1.2
F:k|‘f1|'|% _ 1 _|‘?1|' £b)
g’ 4meg, 17
3.1.3 Onekrpudeckoe noje. Ero neficTBre Ha 3JIEKTPUISCKUE 3apsiabl
3.14 Hampsnxk€HHOCTH 3JEKTPUIESCKOTO OIS




>

N F

Qr[po61-xblﬁ
Ilone Toueunoro 3apsaaa:
E, = kL
r
OIHOPOAHOC IIOJIC:
E = const.

KapTtuns! 1uHUN HAPsHKEHHOCTU 3TUX TTOJIEH

IloTeHnmmaapHOCTD SJICKTPOCTATUYECCKOTI'O ITOJIA.
Pa3znocTh moTeHIMaI0B U HaIIpsOKCHUEC!

A1z = q(d1 — ¢p2) = —qAd = qU.

IloTeHumanbHas 3HEPrus 3apsaa B 3JEKTPOCTATHUECKOM IOJIE:
W =q¢

A=—-AW

IToTeniuan QJICKTPOCTATUYCCKOI'O I1OJIA:

Cesi3p  HanpsHKEHHOCTH TONSI W Pa3HOCTH  TMOTEHIUANOB  JUIA
anekTpocrarnyeckoro moist: U = Ed

IIpuHUuUI Cyneprno3uuuy 3MEKTPUIECKUX MOJICH:

E =E1+E2+,¢ =¢1+¢2+

OJTHOPOTHOT'O

HpOBOZ[HI/IKI/I B DJICKTPOCTATUYCCKOM I10JIC.
VYcnoBue PpaBHOBECHS 3apsA0B: BHYTPU IIPOBOAHUKA
E+t=0

, BHyTPH U Ha IIOBEPXHOCTH IPOBOAHHUKA @ = const

JMAIEeKTPUKY B DIIEKTPOCTATHUECKOM MoJie. JlmamekTpudecKkas MPOHUIIAeMOCTh BEIIECTBA €

3.1.10

3.1.11

Konnencarop. DnekTpoéMKOCTh KOHAEHCATOpa:
C =

<=

ONEeKTPOEMKOCTD MIIOCKOT0 KOHJIEHCATOpA:
€895 __

CZT_SCO

HapaJIJIeJILHoe COCIMHCHUC KOHACHCATOPOB:
q = CI1 + CI2+---»U1 = U2 :---rCnapaJm - Cl + Cz+

HOCHC}IOBaTeHBHoe COCIMHCHUEC KOHACHCATOPOB!:
1 1 1
U= Ul + U2...,q1 =(q; =,_=_+_+
Cnocn Cl CZ
SHCPFI/HI 3apSZKCHHOI'O KOHACHCATOpA:
qu CU? ¢*

We = 2 2C

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cuita Toka:
-2
At At—30

ITocTosunsiii Tok: I = const




st moctosiHHOTO TOKA g = It

VcnoBus CyII€CTBOBAaHUS JICKTPHUICCKOI'0 TOKA.

3.22 Hamnpsoxenne U u 3IC E

3axoH OMa Ji71s1 y4acTKa Lemnu:
U
323 | =—
R

DNEKTPUYECKOE COMPOTHBIICHNE. 3aBUCUMOCTb CONPOTHBIIEHHUS OJTHOPOHOTO TIPOBOTHUKA

OT €r0 JUIUHBI U CEUeHUs. Y JEJIbHOE COIIPOTUBIICHUE BEIIECTBA.
324

l

Ucrounuku Toka. 3IC UCTOUYHUKA TOKA:

ACTOpOHHPIXCl/III

E =
325 q

BHyTpeHHEE COITPOTUBIIEHNE UCTOYHHKA TOKA

3akon Oma 11 TONTHO# (3aMKHYTOH) dnekTpudeckoi remn: E = IR + Ir, oTkyna

Rr
3.2.6

E.r
= R

HapaJ‘IJ‘IeJ‘ILHOC COCIMHCHUE ITPOBOJHUKOB!
I=11+12+..,U1=02=..,

1 1 4 1 4
327 Rr[apa.zm Rl R2
ITocnenoBarenbHOE COSTUHEHNE ITPOBOJTHUKOB.
U=U1+02+...11=12=_,,

RHOCJ'[ = Rl + R2+

Pabora anexrpuueckoro Toka: A = [Ut.
3akoH Jlxoymns — Jlenna:
Q =I%Rt

3.2.8 Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

MOIIHOCTB 3JEKTPUYECKOTO TOKA:
AAd
P=— =1IU

At Ar—l)
TermoBast MOIIIHOCTD, BbIJIETIsiEMasi HA PE3UCTOPE:

.. U
3.2.9 P=I'R=—=IU
R
MoutHOCTh HICTOYHHKA TOKA:

PE=ﬁ =FErI
Ar—d)

CBOOOJHBICE HOCHTENH JJIEKTPUYSCKUX  3apsiioB B TPOBOJHUKAX. MeXaHH3MBI
3.2.10 MPOBOJUMOCTH TBEPIBIX METAJJIOB, PAaCTBOPOB M pACIUIABOB DIEKTPOJIUTOB, Ta30B.
TTomynpoBoauuku. [ToaynpoBOIHUKOBBIN MO




33 MAT'HUTHOE ITOJIE

Mexanuyeckoe B3aUMOJEHCTBHE MAarHuToB. MarautHoe 1oie. BekTop MarHUTHOU
uHAyKuu. [I[pyHOMD cynepno3uiiui MarHuTHBIX MOJICH:

3.3.1 B =B, +By+...

JInHum WHAYKIIMA MArHuTHOTO IIOJIA. KapTI/IHa JIMHUAN UHAYKIOUYM MArdiuTHOT'O I10JIA
IIOJIOCOBOI'O 1 HOI[KOBOO6p33HOFO IIOCTOSAHHBIX MaroHmuToB

OneiT Opcrega. MarHuTHoOe Moie NPOBOJHMKA C TOKOM. KapTuHa JUHUM WHIYKIUU
332 MarHUTHOTO TOJS JAJMHHOTO MpPsIMOTO TPOBOAHMKA M 3aMKHYTOI'O KOJBILIEBOTO
IPOBOJHHKA, KATYIIKU C TOKOM

Cuna Amriepa, e€ HampaBJIeHHE W BETUYMHA!

F, = IBlsina
333
IZie 0. — yroj MeXy HalpaBJICHUEM IIPOBOIHUKA U BEKTOPOM
Cuna Jlopentia, e€ HanpaBieHUe U BETUYMHA!
Fnop =l q | vBsina
334

-
-

T/Ie 0. — yToJl MeXIY BeKTopaMu v u B
JBrxeHue 3apsKeHHOM YacTUIB B OJTHOPOTHOM MarHMTHOM I10JIe

34 OJIEKTPOMAT'HUTHAS MHY KA

IIoTok BeKTOpa MarHUTHON UHIYKLIUU:
® = B,S = BScosa

34.1
3.4.2 SIBnenne anekTpoMarauTHOW MHAYKIMU. OJ1C HHAYKIHN
3aKOH IeKTpOMarHuTHON nHAyKnnn dapanesd:
343 _ AD — ’
T,
Af =
B
\ 'H
N
OJC uHAYKINMH B IPSMOM MPOBOJAHUKE AJIMHOM 1, IBIXKYILIEMCS CO CKOPOCTBIO ¥
344 )

B OJIHOPOJIHOM MarHUTHOM moJie B:
| E; |I= Blvcosa
rZie 0. — yrojl MeXly BeKTopoM B u Hopmanbio n
K TUTOCKOCTH, B KOTOPOH JIeKAT BEKTOPHI
TO
| E; |I= Blv

3.4.5 IIpaBuno Jlenna

MHAyKTUBHOCTB:
34.6 L =

~| e




,umn @ =LL
Camounnnyxkius. I/C caMOMHIYKITHH:

Al
E =— ~ =—II

—)

3.4.7

3Hepr1/1;1 MAaraovuTHOI'O MOJIA KaTyIIKU C TOKOM:

W_LIZ
E7o2

35

3.5.1

352
353

354

OJIEKTPOMAT'HUTHBIE KOJIEBAHWA 1 BOJIHBI

KonebartenbHbiii KOHTYp. CBOOOIHBIC 3JICKTPOMArHUTHBIE KOJCOAHUS B HJICATHHOM
KoJIe0aTelbHOM KOHTYpE:

[0(7) =Guuasin( o1 + @)

11'[' t)=q,=wg__cos|wrt+o,)=I__ cos(wt+q,)
®opmyna Tomcona:

T =2nVLC

, OTKyJa

CBs13p aMIUTUTY/IBI 3apsjia KOHACHCATOpa € aMIUIMTYAOW CHJIBI TOKAa IMPH CBOOOJHBIX
AIIEKTPOMArHUTHBIX KOJICOAHUSAX B HJICATHHOM KOJIeOaTeIbHOM KOHTYPE:

gm:—

C))

3akoH COXpaHCHHA SHCPI'vU B UJICAJIbHOM KoJ1e0aTeIbHOM KOHTYpC:
BBIHy)KILeHHBIe QJICKTPOMAIrHUTHBIC xoneOanus. Pezonanc
ITepemennsriit Tok. [Ipon3BoACTBO, Iepeaada v MOTPEOICHIE ANEKTPUIESCKON SHEPTHI
ol N il 3
+ = R = TR — const.

355

CBoiicTBa QJICKTPOMArHUTHBIX BOJIH. Bzaumnas OpHUCHTAalIUA BCKTOPOB B
BHCKTpOMaFHHTHOﬁ BOJIHC B BaKyyM€:

- -

ElBlc

3.5.6

[Ilkana 37eKTPOMArHUTHBIX BOJH. [IpMMeHEHHE SJIEeKTPOMArHUTHBIX BOJH B TEXHUKE W
OBITY

3.6

3.6.1

OIITUKA

[IpssmonuHeHOE pacipocTpaHEHHE CBETa B OJJHOPOAHOM cpefie. ToueuHblil ncrouHuk. Jlyu
CBETa

3.6.2

3aKOHBI OTPAKEHUS CBETA.

a=p
alP

Ve




3.6.3 [TocTpoenne n300paskeHHid B IIIOCKOM 3€pKajie
3aKOHBI MPEIOMIICHUS CBETA.
IIpenomnenue cpera:
nysina = n,sinf.
AOCONIOTHBIN MOKa3aTeb MPEIOMIICHHSL:
c
Nyge = —
aobcC v
OTHOCHTENBHBIN [TOKA3aTeNb PEIOMIICHHS:
n.o=2_n
OTH nl vz
3.6.4
n
= nz
Xop J1ydel B Ipu3Me.
1"1 = 1"2 u H].}']. = Hz}.l
COOTHOLIEHHE YAaCTOT U COOTHOLUEHWE JJIMH BOJIH NPU MEPEX0IE€ MOHOXPOMATUYECKOIO
CBETa uepe3 rpaHully pas3zesa IByX ONTUYECKUX CPe:
n,<n, n,
n
3.6.5 Gp
IlonHoe BHYTpEHHEE OTpaKEHUE.
IIpenenpHbIi Yol MOJIHOTO BHYTPEHHETO OTPAXKECHUS:
, 1 Ny
Sina,, = =—
Norn n
CobOwuparomie W paccewBaroImyie JWH3BL. ToHKas nuH3a. DOKYCHOE pacCTOsiHHEe |
ONTHUYECKas CHJIa TOHKOM JIMH3BI:
3.6.6 D 1
F
®opMyiia TOHKOM JIMH3BIL:
1 1 1
— 4 —=—
d f F
VBenuuenue, 1apaeMoe JIMH30M:
r h 1f1
H d
d T
3.6.7
[ )
L
PN ™A
R o
B cnyuae pacceuBatoiiiei JIMH3BI:
1
3.6.8 DO=F = 50,




| f1
F———Tl

Xon Jy4da, Opomeauiero JUH3y noa MpOUu3BOJIbHBIM YIJIOM K ¢€ rJIaBHOIM ONTUYECKOM OCH.
HOCTpOGHI/IC H306pa)1(6HPII>i TOYKHU U OTpPC3Ka HpHMOI;'I B co61/1pa}01111/1x 1 pacCCHBAOIIUX
JIMH3aX U UX CHCTCMax

3.6.9 ®doroammapar Kak onTHYecKui mpudop. [ a3 kak ontuyeckas cucrema
Untepdepenuns cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHS HAOMIOACHUS MaKCUMYMOB U
MHUHMMYMOB B HHTEP()EPEHUMOHHON KapTUHE OT JABYX CHH(Aa3HBIX KOTE€PEHTHBIX
A
36 MAKCIIMYMBEI — a=2m;= m=0,x1,£2 x£3, ..,
A
MITHIIMYMEI — A=(2m+1)—, m=0,£1,£2,£3,
HCTOYHHUKOB: 2
Hudpaknust cBeta. JudpakumoHHas pemérka. YclaoBue HAOMIOACHUS —TIJIABHBIX
3611 MaKCUMYMOB IpY HOPMAaJbHOM MaJeHUH MOHOXPOMAaTHYECKOTO CBETA C JAJIMHOM BOJHBI A
o Ha peméTKy ¢ mepuoaom d:
dsing, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3NUKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM IV AJTU3M
4.1.1 I'unote3a M. Ilinanka o kBantax. ®opmyna [lnanka: E = hv
®oronsl. DHEprus GoToHa:
E=n hc
=N =—=7mnC
A p
4.12 Nmnynec goTtoHa:
E h h
p= c ¢ A
4.1.3 Dotoaddext. Onbitel A.I'. Cronerosa. 3akoHsl poTodddexTa
YpaBHenue DiHmTeHa 11 poTodddeKTa:
ECl)OTOHa = ABbixoJa + Eyumax
rae,
hc
E(l)OTOHa hv = 7'
4.14 he
ABmxoaa = hvxp = /1_
Kp
2
mv max
Evunmax = T = eUsan
JlaBienue cera.
4.1.5 [aBnenne cBeTa Ha TMOJHOCTHIO OTPAXKAIOUIYIO TOBEPXHOCTH W HA MOJIHOCTHIO
MOTJIOMIAIOIIYIO TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 IlnanerapHast MozieIb aToMa
Hocrynarel Bopa. Uznydenue u mornomeHre GOTOHOB NpU Hepexojie aToMa ¢ OJHOTO
YPOBHS BHEPTUH Ha IPYTOM:
422 he
'hvmn = ) = |EH _Eﬂ‘]
Y e
423 JIvHeuaTbie CIEKTPHI.

CHCKTp ypOBHCfI OHCPrun atroMa BOAOpOJAa:




—-13,63B
p 13638

"

, n=123 .

1

4.3

OU3NKA ATOMHOTI'O AIPA

4.3.1

432

433

434

Hyxnonnas mozpens sinpa ['efizenbepra — MBanenko. 3apsia sapa. MaccoBoe 4mcio siapa.
H3oTomnsl

PagnoakTHBHOCTE.
Ansda-pacnaz;

A A4 4
FX—>5,Y +;He

bera-pacnan.
ONeKTpOHHBIN B-pacman;

A A 1] ~
7 X—= Y+ je+v,
ITo3uTtponHsIit B-pacmam:
A A 0=, .
XY + jE TV,

'amma-u3nyuyeHue
3aKoH paJlnOaKTUBHOIO pacnajaa:
-t
N(t) = Ny *2T
IIycTe m — Macca paauoakTUBHOIO BelecTBa. Toraa

-t
m(t) =mgy* 2T

S nepHble peakuuu. [leneHue u CUHTE3 suep
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