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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yu€toM QeaepaibHOM paboueil mporpamMmbl Bocnutanusi 1 Konimeniuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Iporpamma no ¢usuke onpenenser o0a3aTeNbHOE NPEIMETHOE CONEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHHSI TEM U PA3/EIIOB
y4eOHOTo mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢usuke ma€r mOpeacTaBiIEHUE O LEAX, COAEpPNKAHUM, OOIEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIPABJICHO HA CO3/IaHME YCIIOBUM NS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEN KaKIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1o ¢usnke ONpenenstoTcs IUTAHHUPYEMBIE Pe3yJbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM UM TPEAMETHBIM pe3yJibTaTaM OOYYaroNIuXcCsi, OCBOMBIIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (UMK Ha yriayOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYMAasl B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»xkatoieM mupe. LLkonpHbIH Kypce (U3HKH — CUCTEMOOOpa3yroIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PHU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME€ UM AKTHMBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OMPENEeIIIIO XapakTep U OypHOE pa3BUTHE



pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHs] HOBBIX MaTepuajioB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(¢u3MKK BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydarouierocs, B (HOpMUPOBAHHE YMEHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHMSI TP BBIIIOJIHEHUU UMH YUEOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca (u3UKH Ha ypOBHE CPETHET0 00IIero 00pa3oBaHus MOI0KEH
pPSAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €I0 TOCTPOEHHUS.

Hoea uyenocmmuocmu. B COOTBETCTBUM C HEM Kype SIBISETCA JIOTUYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesoB (PU3KKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HHU3UMKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce sBIsSIETCS
(dbopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys npeAnonaracT MCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3U pPa3BUTHUSA
¢u3uKM C pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMU,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyOoaEHHOTO YpOBHS
MPEANoJaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IPUJIOKEHUN W3YyYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMaTpHBarOTCS Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHMM, a TakXke 0O0CYXICHUS
npo6JieM pallMOHAIBHOTO MPUPOIOIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s ¢usuku peanuzanus 3Tux
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOIO0 JSKCIEPHUMEHTA,
BKJIFOYAIOLIETO (PPOHTANbHBIE YYEHHUUECKHE OIBITHl MPH H3YYEHHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3zauuyu (QU3NYECKOrO0 TNpakTHUKymMa. B mepBom ciydae
NPaKTUKYyM MpoBoauTcs aubo B konue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 3TUX KiaccoB. Bropoit cmoco6 — 3T0
UHTErpanus pabdoT MpakTUKymMa B CHUCTeMY JabOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASTCS B Ipoliecce u3ydeHus paszaena (temsl). Ilpu stom mop paboramu



NPAKTUKyMa TTOHUMAETCSl CaMOCTOSTEIbHOE UCCIENOBAHUE, KOTOPOE MPOBOJIUTCS
10 PyKOBOJICTBY CBEPHYTOr0, 000OIIEHHOTO BH/1a O€3 MOMIaroBO HHCTPYKLUU.

B nporpamme 1o ¢usnke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX padOT M MpaKTUKyMa NpEe/ICTaBlieHAa €IUHBIM IepedHeM. Buioop
TEMaTUKH JJI1 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTEIHLHOTO MpOIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHusi kabunera ¢usuku. [Ipum »TOoM obecmeunBaercs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSIMHU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
U3MEpPEHHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MYECKON MOJENBIO, MMO3BOJISIIOIINE MPUMEHSAThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOIrO paszfeiia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. /[t kKaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIOTCSA 3aJaHWs Ha OOBACHEHUE/NMpPEICKa3aHHe MPOTEKAHUS
(bu3NYecKuX SBJIECHUN U MPOILIECCOB B OKPYKAIOWLIEH KU3HU, TpeOyrolue BbiOopa
bu3znyecKoil MOAEN AJs CUTYalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypc (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00Iero oopa3oBaHus JOKEH U3y4aThCs B yCIOBUSIX
npeaMeTHoro kaOunera. B kaOuHere QU3NKK JODKHO OBITH HEOOXOIUMOE
JabopatopHoe 00OpyJOBaHWE [JIsl BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Mo
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanioHHOe 00opyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YYCHHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BUJIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTHueckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYIOBaHUS JOKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUHL.

OCHOBHBIMU 1ENSIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:



dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOYy4aloUmMXcsi K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HWHTEIUICKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE NO3HaHWs U (popMHpOBaHHE
UCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa W3y4eHHS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE YMEHUIN OOBSCHATH SIBJICHUS C UCIOJB30BaHUEM (DU3UUECKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

(dopMUpOBaHHE NPEACTABICHUNA O pPOJIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyayuiei
npo(heCCUOHATIBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHHne 3TUX Ielield 00ecreurnBaeTCsl pPeleHUEM CIEAYIOINX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YpPOBHE CPEIHETO 00111er0 00pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIOYas  MEXaHUKy,  MOJEKYJISIpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

dbopMupoBaHrE YMEHUH MPUMEHITh TECOPETUUCCKUE 3HAHUSA AJIS1 OOBSICHEHUS
buznyecKux SIBICHUNA B MPHUPOAE WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUHN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
duznyeckoil Moneblo, 3a/1ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHUE
bu3nueckol MoOJenaM, aJeKBaTHOM YCJIOBUSIM 3a/layd, B TOM YHCIE 3aJay
WHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSA M TPOBEACHUS
Gu3MYECKUX  OKCIEPUMEHTOB, aHajiW3a ¢ HHTEpPHpeTanuud  HHPOpMaIH,
OTpEENIeHHs TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIENOBATEIBCKOM,
TBOPYECKOM JICATEIILHOCTH;

pa3BuTHE UHTEepeca Kk chepam MpodheCCUOHATIBHOM JeITeTbHOCTU, CBSI3aHHOU
C (PU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpPEAHETo OOLIEro
oOpa3oBaHMsI BBIOMpAETCs OOYYAIOUIUMUCS, TIUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
00pa30BaHMsl 110 CIIEHHUATIBHOCTAM (PU3HKO-TEXHUUECKOTO PO,



Ha uzyuenue ¢pusuku (yrayOn€HHBIN ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HEJICIIO).

[Ipenymaraempiii B mporpamMme 10 (PU3HMKE TIepedcHb JIAOOPATOPHBIX M
MPAKTUYCCKUX pa0bOT SBIISICTCS PEKOMCHJIOBAHHBIM, YYHUTCIIb JEIacT BBIOOP
MpOBeNCHHsT J1a0OPATOPHBIX pPabOT M OMBITOB C YYE€TOM HWHIWBHIYATHHBIX
0COOEHHOCTEH 00yJaroIMXCsl.



COIAEPXKXAHMUE yuyeoHOro npeamera «Pusnka»
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEpUTEINIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, HWACANBHBINM Ta3, TOUYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMocTH. Pusznueckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne Ccwibl TOKAa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTh) W
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U MX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKM 11O
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsJOB, LEMHbIE, IIeCTepEHYAThe W PEMEHHBIE IEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBaHre ABMXKEHUN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KCHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue [ABWKEHHS Tejla, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH IEpUO/a OOpalleHHs] KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanehbie cuctemsl orcyéra. [IpmHIMnD
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 17151 MaTepraIbHOM TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpaguueckoid IMHUPOTHL. JIBUXKEHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenusa. Cuna cOnpoOTHUBICHUS TNpPU JBUKEHUU Tena B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJIHOTO Iapa (BHYTpH U BHeE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHON JKMAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiITHOE oOocHOBanme. Jlubdysus. bpoyHOoBckoe nBmkeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana tremneparyp Kenbuna). 3axon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU UACAIBHOIO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u nucciegoBaHue N30IpOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOAMHAMMYECKON CUCTEMBI. BHEIIHNE M BHyTpeHHUE napaMeTpshl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBazucratuueckue U HeCTaTUYECKHUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHUKU. BHyTpeHHss1 »sHeprus. KonndecTBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenune Temmneparypsl pu aanadaTHIecKOM PaCcIIuPEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOILIECCHhI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, HHMAJIEKTPUKA W IMOJYIPOBOJHHKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisa.  IIpoOueiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NoJiA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. [lose paBHOMEPHO 3apsKEHHOU
OeckOHEUHOM TIIOCKOCTU. KapTuHbl JUHUNA HaNpsOKEHHOCTH JTHX TMOJEH U
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. Jlusnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PEe3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO0 TOKa. MCTOYHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TOTIEPEYHOr0 CEUECHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeTMHEeHNs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaMpsDKEHUSI JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC ranbBaHMUECKOro 3jJ€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
NOJIynpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAMOCTOSITENBHOTO paspsana. Monnus. [1na3ma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra30pa3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayOnéHHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UZYYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBJICHHWE, HAay4yHbIA (akT, rumoresa, (pU3MYEecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO31YyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET W JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabota cunbl JlopeHna.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe none. Toxku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LIEMHM TMOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

Uccnenoanne 3aBucumMoctd IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUY€CKOTO OMTUCAHMUS.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojeOaHuUW TIpy3a Ha MACCUBHOM TIPY)KUHE C IEJIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUTUTY0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHUS MpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepegadya W NOTpeOIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepatop He3aTyXalOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KATYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAcCHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, IMpeloMJIeHUE, MHTepdepeHIus U
nupakius.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpeJIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 paCpOCTPaHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIPUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBaHre  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH: OTpa)K€HUE,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyICHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4aCcTOTHI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHeE oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus TOHKOM cdepruyeckod JIMH3BI OT €€ TE€OMETPUU M OTHOCUTEIHHOIO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYEHUE, TABAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crocoOHOCTh. ['1a3 kak onmrtuueckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepnl Ki1acCMYECKHUX
UHTEP(PEPEHITMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepuckon, Qoroamnmapar, MHUKPOCKOI, TPOEKIIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnepoBanne Xojia CBETOBBIX IIYYKOB 4YEpe3 IUIOCKOMAPAJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uiccnenoBanue AUGPaKIIMOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue HUMIYyJbCa W DHEPIUM  PEISATUBUCTCKUX 4YacTll (IO
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawlnyto moBepxHOcTh). Ombiter I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEN
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekra.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [lmanka Ha ocHOBe HcciienoBanus GoTodddekra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JPYTOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOT0 aTOMApHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. ONEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cubl. Jlepekt macchr sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKHE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMUHU. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Pazberanve rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3H0r0 HeOGa HEBOOPYKEHHBIM TJA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (GU3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX  U3MEPEHUM, HCCIEIOBAaHWUM  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3liesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopur B (OPMUPOBAHUU MPEICTABICHUN
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEIAMETHBIX CBS3€l C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM NPUPOJAE, SKOJOTHYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpoBUTATENb SIKOOM, reHepaTop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, ClIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3VJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaThl CPOPMYIUPOBAHBI B COOTBETCTBUU C (peepaibHOi paboueil mporpaMMoi BOCIUTAHUS U
tpeboBanusiMu OI'OC COO k pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHONU MPOrPaMMBbl. TUYHOCTHBIE PE3YJIbTATHI
OCBOCHHMsI yueOHOro mnpenMera «Pu3nkay OTpa)x)aroT TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIUXCsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3ULMEN JTUYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAlMM, MO3UTUBHBIX BHYTPEHHHUX
yOeXI€HUM, COOTBETCTBYIOIMIMNX TPATUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBA, PaCIIUPEHUE KUZHEHHOTO OMbITa U
OIBITA JIESITEIIBHOCTH B IPOLIECCE pealu3aliid OCHOBHBIX HAIPABICHUN BOCIUTATEIBHOU JEATEIBHOCTH, B TOM YHUCIE B
YacTH:

rPaKIAHCKOT0 BOCIIMTAHMS:
e CchOpPMUPOBAHHOCTh TPAXKIAHCKON TO3ULMUM OOYYAIOIIErocs KaK AaKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHUICKOTO 00IIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX 00IIEYETOBEUECKUX TYMAHUCTHIECKUX U IEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JESTEIHHOCTh B HHTEpEcax TpakIaHCKOTro OOIIecTBa, Yy4YacTBOBaTh B

caMOympaBJIeHUU B 00pa30BaTeIbHON OpraHu3aluu;

e YMEHHE B3aUMOJIEHCTBOBATH C COIMATILHBIMU MHCTUTYTaMHU B COOTBETCTBUU C UX (YHKIIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOM M BOJIOHTEPCKOU JIESITETBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:
e chOPMUPOBAHHOCTh POCCUHCKOM Ipak IaHCKOM MJICHTUYHOCTH, TATPUOTHU3MA;
e IICHHOCTHOE OTHOILICHHE K TOCYJIAPCTBEHHBIM CUMBOJIAM, TOCTHUKEHUSIM POCCUMCKUX YUEHBIX B 00JaCTH (HDUBUKH U
TEXHUKE.
AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:
e c(opMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHUS;



e CIIOCOOHOCTH OIICHWBATh CHUTYallMI0 W TPUHAMATh OCO3HAHHBIC PEIICHHS, OPHCHTHPYSICh HA MOpaIbHO-
HPABCTBEHHBIE HOPMbI U IICHHOCTH, B TOM YHCJIE€ B ACSATEILHOCTUA YUEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOWYMBOIO Oy IyILETO.

ICTETHYECKOI0 BOCTIMTAHMSA:
e ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PHU3UUECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMS:

e HHTEpPEC K paziuuHbIM chepam MpodheCCUOHAIBHOW JEATEIbHOCTH, B TOM 4YHUCJE CBSI3aHHBIM C (DU3UKON U
TEXHUKON, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oyayiied mnpodeccuu U peanu30BbIBATH COOCTBEHHBIC
YKW3HEHHBIE TUJIaHbI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPa30BaHUIO B 00J1acT (DU3UKU HA MIPOTSHKEHUH BCEH )KU3HHU.

IKOJIOTMYECKOr0 BOCIIUTAHUS

e c(hopMUPOBAHHOCTH FKOJOTUYECKON KYJIbTYPhl, OCO3HAHUE TJIOOATIBHOTO XapaKTepa SKOJOTUYECKUX TPOOIIEM;

e IUIAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUU B OKPYXKAIOLIEW CpEle€ HA OCHOBE 3HAHUS LEJEeH YCTOMYMBOIO
pPa3BUTHUA YEJIOBEUYECTBA;

e PpACIIUPEHHE OMbITA JEATCIBHOCTH IKOJIOTHYECKON HAMPABICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAaHUH 110 (hU3HUKE.

HEHHOCTH HAYYHOT0 MO3HAHMS:

® TOTOBHOCTH OCYHIECTBJISITh MPOCKTHYIO M HCCIEIOBATENBCKYIO) JAEATEIBHOCTh C TPUMEHEHUEM METOJ0B
(hU3UYECKOr0 DKCIIEPUMEHTa U MOJICIUPOBAHUS

e c(hopMUPOBaAaHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (DU3UIECKON HAYKH;

e OCO3HAaHWE IIEHHOCTH HAyYHOW JESATEIHHOCTH, TOTOBHOCTh B TMpoIecce H3y4YeHHs] (U3HKH OCYIIECTBISAThH
MIPOCKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh HHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Bba3oBble JJornueckue JelicTBUA:
e CaMOCTOSITENHHO (DOPMYTUPOBATH M AKTYAIM3UPOBATH MPOOIIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;



ONPEAEIATH LENU AEATEIIbHOCTH, 3a1aBaTh MAPAMETPHI U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHNS B pACCMAaTPUBAEMBIX (PM3NUECKUX SBIICHUAX;

pa3pabaThiBaTh TUIAH PEIICHUS NPOOJIEMBI ¢ y4€TOM aHajdu3a MMEIOIIMXCS MaTepUaTbHBIX U HEMaTepHUaTIbHBIX
pECYpCOB;

BHOCUTb KOPPEKTHUBBI B JI€STEIBbHOCTh, OIICHMBAaTh COOTBETCTBHE pE3YJIbTATOB IIEJIsIM, OILICHUBATh PUCKHU
MOCJIEICTBUM ACATEIIbHOCTH;

KOOPAMHUPOBATh U BBINOJHATH PadOTy B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOIO
B3aMMOJICHCTBHS,

pa3BHUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KM3HEHHBIX TTPOOJIEM.

Ba3oBnlie ucciienoBarejbcKue 1eCTBUSA.

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHI U METOIaMU (PU3MUECKON HAYKH;

BJIAJETh HABBIKAMHM Yy4e€OHO-HCCIIEOBATEIbCKOM W MPOEKTHOM JEATEIBbHOCTH IO NpeaAMeTy (PU3HKa,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB pPeleHus 3a1au (PU3UUECKOT0 COJIepiKaHus,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB O3HAHNUS;

BJIAJETh BHJIAMU JIESITEIIBHOCTU 110 MOJYYEHUIO HOBOTO 3HAHMS, €ro HMHTEpIpeTalud, NpeoOpa3oBaHUIO U
NPUMEHEHUIO B PAa3IUYHbIX Y4E€OHBIX CHUTyalUsX, B TOM YHUCJE MPHU CO3JaHUU Y4EOHBIX MPOEKTOB B 00OJACTH
busuKy;

BBISIBJISTh NPUYMHHO-CIIEJICTBEHHBIE CBSI3M W aKTyalIM3UpPOBaTh 3aJady, BbIIBUIaTh THIOTE3y €€ pelleHus,
HAXOJUTh apTyMEHTHI JJIsl JOKA3aTebCTBA CBOMX YTBEPKACHUH, 3aaBaTh MapaMeTpPhbl U KPUTEPUN PELLICHUS;
aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PEUICHUS 33Ja4d Pe3yJIbTaThl, KPUTHUECKH OLEHUBATh UX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATHh H3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7aUl B 00pa30BaTEIbHON JI€ATEIBHOCTH, B TOM YHCIIE MPU U3YUCHUH
bu3uKy;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb [IEPEHOCUTh 3HAHUS N0 (PU3MKE B MIPAKTUUECKYIO 001aCTh KUZHEAECSITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX HayK;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;



CTaBHUTDb HpO6JI€MI)I " 3a/1a4u, JOITYCKAOIMUE aJIbTCPHATHUBHBLIC PCIICHUS.

Pabora ¢ undopmanmeii:

BJaJIeTh HAaBBIKAMU TMOJIydeHUA HHPOpMamMu (PU3NYECKOTO COACpXKaHUS U3 HCTOUYHUKOB pPa3HBIX THUIIOB,
CaMOCTOSITEJIBHO OCYILIECTBIISITh IOUCK, aHAJIM3, CUCTEMATU3AlMI0 U MHTEPHPETAU0 UHPOPMALUU Pa3InYHbIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIB30BaTh CpeAcTBa MH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTMM B PEMIEHUH KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX M OPraHU3allMOHHBIX 3aJad C COOJIIOJICHUEM TpeOOBaHMM SPrOHOMHUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PECYpCcOCOEpEKEHMs, MPABOBBIX M JTHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJAEpPk aHUSA B PA3NUYHBIX (popmaTax ¢ y4€TOM Ha3HAYeHUs MHPOPMALHUH U
LEJIEBOI ayJUTOpUH, BEIOHpas ONTUMATbHYIO (POpMY IIPEICTABICHUS U BU3yaJIA3al[1H.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYILECTBIIAThH OOIIEHNE HA YpoKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacno3HaBaTh NPEANOCHUIKA KOH(PIUKTHBIX CUTYalUd U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHMS C UCIOJIb30BAHUEM SA3BIKOBBIX CPEJIICTB;

MOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIMBU1yaIbHON pabOTHI;

BbIOMpATh TEMATHKY M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO
YJIeHa KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOMN AEATEIBHOCTH, OPTaHU30BbIBATE U KOOPAUHUPOBATH JCUCTBHUS 110 €€ NOCTUKEHHUIO:
COCTaBJISITh IUJIAH JEHCTBUM, pacHpeiensTb poOJu C Y4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXJaThb PE3yJIbTAThl
COBMECTHOM pabOTHI;

OLIEHMBATh KayeCTBO CBOETO BKJAJa U KaXIOr0 y4yacTHHKAa KOMaHJAbI B OOIIMI pe3yibTaT MO pa3pabOTaHHBIM
KPUTEPHUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHUBATHL UIEU C TMO3ULMM HOBU3HBI, OPUTMHAJIBHOCTH, IIPAKTUYECKON
3HAYUMOCTH;



OCYIIECTBJIATh TO3UTHBHOE CTPATETMUECKOE TOBEACHUE B PA3JIMYHBIX CUTYAIUSAX, MPOSIBISATH TBOPYECTBO U
BOOOpaxxeHue, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYULIECTBJIATh NO3HABATEJIbHYIO JI€ATEIBHOCTh Ha YpoKaxX (PM3MKH U aCTPOHOMUH, BBISABISITh
po0JieMbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATENIBHO COCTABIIATH IJIAH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 33/1a4, IUIaH BBIMOJIHEHUS IPAKTUYECKOM
paboThI ¢ YYETOM UMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOUYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIN BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha ce€0s1 OTBETCTBEHHOCTh 3a PEILLIECHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHUIO SPYIUIMH 1O MpeAMETY (pU3MKa, MOCTOSHHO MOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

HABBIK OLEHKH JIOCTOBEPHOCTH PE3YJIbTAaTOB (POPMHUPYETCS MPU MPOBEACHUM YYEHUUYECKOTO SKCIEPUMEHTa U
aHaJu3€e NOTPENTHOCTEN U3MEPEHUN

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEIISIM;

BJIa/IeTh HaBBIKAMU I103HABATEIBHOW pPEQIEKCHMM KaK OCO3HAHUS COBEPIIAEMBIX JCUCTBUA M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCITOJIb30BaTh MPUEMBI pedIeKCUH ISl OUEHKHU CUTYallld, BIOOpA BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATDH PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JACATEIbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apPIYMEHTBI IPYTUX IPHU aHAIU3€E PE3YNIbTAaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKU.



B mpomecce moCcTrKeHHS] TUYHOCTHBIX PE3YJIhTAaTOB OCBOEHUS MPOTPAMMBbI 1O (PU3WKE I YPOBHS CPEAHETO OOIIETO
o0Opa3oBaHus y OOYJAIOIINXCS COBEPIIICHCTBYETCS SMOIMOHATBHBIA HHTEIUICKT, MPE/IoJIaralonuii chOpMHUPOBAHHOCTS:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOLMOHAIBHOE COCTOSHHME, BHJIETh HAIpaBICHUS
pa3BUTHUSI COOCTBEHHOU AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJICHHE,
CIOCOOHOCTH aJaTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U TTPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEl MOTHBAlMHM, BKIIOYAIONIEH CTpEMJICHHME K JOCTHXKEHHMIO LEIM U  yCleXy, ONTHMH3M,
VWHULMATUBHOCTh, YMEHHUE IEUCTBOBATh, UCXO/s U3 CBOMX BO3MOKHOCTEH;

IMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHME JPYTUX, YUYHUTHIBATh €ro IpH
OCYILIECTBICHUH OOILEHUS, CIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIIMX CIOCOOHOCTh BBICTPAWBAaTh OTHOILIEHUS C JPYTUMU JIFOJAbMH, 3a00TUThCH,
IPOSIBIISITH HHTEPEC U pa3peliaTb KOHQIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xoHiy oOyuenus B 10 Kknacce mnpeaMeTHble pe3yJdbTaTbl Ha YriayOJIEHHOM YpPOBHE JOJDKHBI OTpaXkaTh
c(OPMHPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHIA:

MOHUMATh POJIb PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, SKOJIOTUYECKOH, COLIMAIBHON U 3TUYECKOU cepax
JESITEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3MKU B COBPEMEHHOM Hay4YHOUH KapTUHE MUPA, 3HAYCHHE ONMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTETLHONM M TPOTHOCTHYECKOW (YHKIMN (U3UYECKON TEOpUHM — MEXaHUKH,
MOJICKYJISIPHOM (DM3UKH W TEPMOJMHAMHUKH, POJIb (PU3NYECKOM TEOpHUH B (OPMUPOBAHUU TPEACTABICHUN O
(bu3MYecKoil KapTUHE MUPA;

pasnuyaTh yCJIOBUSA MPUMEHUMOCTH MOJelied (PU3NYecKUX Teld U MPOLECCOB (SBJICHUI): MHEpUUAIbHAs CUCTEMA
oTcuéTa, abCOJMIOTHO TBEPIOE TENI0, MaTepuaibHas TOYKA, PAaBHOYCKOPEHHOE ABM)KEHHE, CBOOOIHOE IajJeHUeE,
abCoMIOTHO ympyrast Aegopmaiiusi, abCOIIOTHO YIPYroe M aOCOJIIOTHO HEYNMpPYroe CTOJKHOBEHUS, MOJEIH rasa,
AKHUJKOCTU M TBEPAOIO (KPUCTAUIMYECKOT0) TEJa, UJICAIbHBIN a3, TOUEUHBIN 3apsl, OAHOPOJHOE JIEKTPUUECKOE
noJe;



pas3nuyaTh yCJIoBHs (TPaHMIIBI, 00JACTH) IPUMEHUMOCTH (DPU3MYECKUX 3aKOHOB, MMOHUMATh BCEOOIIUN XapakTep
byHIaMEHTAIBHBIX 3aKOHOB U OTPAaHUYCHHOCTD MCITOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh U OOBSICHATH MEXaHWYECKUE TPOIECCHI U SBJICHUSI, WCTIOIB3YsI OCHOBHBIE TMOJIOKEHUS W 3aKOHBI
MEXaHHUKH (OTHOCUTEIHHOCTh MEXaHUUECKOTO JBIKCHUS, (DOPMYJIbI KHHEMATHKHU PAaBHOYCKOPEHHOTO JBHYKEHUSI,
npeobpazoBanus [ammies aJis CKOPOCTH M IEpeMelleHus, 3akoHbl HpIOTOHA, MPUHIUI OTHOCHUTEIBHOCTH
["anunes, 3aK0OH BCEMUPHOTO TATOTCHHUS, 3aKOHBI COXPAHCHUS UMITYJIbCa M MEXaHMYECKOW IHEPTUH, CBSI3b PaOOTHI
CUJIbl C M3MEHEHHEM MEXAaHMYECKOW SHEpPruu, YCIOBUS PABHOBECHUS TBEPIOIrO Teia), MPU STOM HMCIOJIb30BATh
MaTeMaTHYECKOE BBIpAXEHHE 3aKOHOB, YKa3plBaTh YCIOBHUS IMPUMEHUMOCTH  (DU3WYECKUX 3aKOHOB:
npeobpa3oBanuii ['anmuies, BTOPOrO W TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHUS HMITYJbca H
MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS,

aHaJM3UPOBATh U OOBSCHSITH TEIJIOBBIC MPOIECCH U SIBJICHUSI, UCTIOJIb3YysI OCHOBHBIEC MojioskeHuss MKT u 3akoHbI
MOJIEKYJISIpHON (PU3UKKM U TEpPMOJAMHAMUKHU (CBSI3b JABJICHUSI HJEATBLHOIO Ta3a CO CPEAHEH KUHETUYECKOU
SHEPTUEH TEIUIOBOTO JBWIKEHHUS W KOHIIEHTPAIMEH €ro MOJIEKYJ, CBS3b TEMIIEPATYPhI BEIIECTBA CO CPEIHEU
KUHETUYECKOM SHEPTUEH TEIUIOBOTO JABHMXKEHHSI €TI0 YaCTHIl, CBS3b JABJICHUS WJICATIBHOTO ra3a ¢ KOHUEHTpaIuen
MOJIEKYJI U €ro TeMmmneparypoil, ypaBHeHue MenaeneeBa—KnanelpoHna, mepBblii 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXpPAHEHHS PHEPTUU B TEIUIOBBIX IpoIleccax), MPU TOM HCIOJIb30BaTh MAaTEMATHYECKOE BhIPAXKEHUE 3aKOHOB,
YKa3bIBaTh YCIOBHS PUMEHUMOCTH ypaBHeHUs MeHeneeBa—Knaneipona;

aHAJTU3UPOBaTh M OOBACHATH JJICKTPUYSCKHE SBJICHHS, WCIOJB3Yys OCHOBHBIC TIOJIOKCHHS M 3aKOHBI
ANEKTPOAMHAMUKK  (3aKOH  COXPaHEHUs DJJIEKTPUYECKOTO 3apsana, 3akoH KyloHa, MNOTEHIHAIBHOCTh
AIEKTPOCTATUUECKOTO TOJIsl, MPUHIMI CYNEPIO3ULNN DIECKTPUUYECKUX TOJIEH, MPU 3TOM YKas3biBas YCIJIOBUS
MPUMEHUMOCTH 3aKkoHa KyJioHa, a Takke MpakTUYECKU Ba)KHbIC COOTHOIIEHMS: 3aKOHbI OMa 1 ydyacTKa Lenu 1
JUISL 3aMKHYTOM dyieKTpuueckoi 1ienu, 3akoH Jxoyms—Jlenna, mpaBuna Kupxroda, 3axonsr Dapanes s
AIEKTPOJIN3A);

OMUCHIBATh (PU3MUECKHE TPOILECCHl W SBIICHUSI, WCTOJNB3Yys BEJIMYUHBL: TEpPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
HMMITYJIbC TE€Ja U CUCTEMBI TeJl, CHJIa, MOMEHT CHUJIbI, IaBJI€HUE, TOTCHI[MAJIbHASL SHEPIUs, KUHETUYECKas dHEPrus,
MEXaHU4YeCKasl dSHEeprus, padoTa CUbl, IEHTPOCTPEMHUTEILHOE YCKOPEHHE, CUJIa TSHKECTH, CHla YIIPYTOCTH, CHJIa
TPEHUSI, MOIIHOCTh, DHEPTUs B3aUMOJCUCTBHUS Teina ¢ 3emiéid BOMM3M €€ TMOBEPXHOCTH, DHEPTUS YNPyrou



nedopMaui MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAs TeMIleparypa Tena, paboTa B TEpMOJWHAMUKE,
BHYTPEHHSISI SHEPrUsl HAEaJbHOTO OJAHOATOMHOTO Tas3a, paboTa HAeaJbHOro ra3a, OTHOCHTENbHAs BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOTO TEMIOBOTO JBUTATENS; AJIEKTPUUECKOE TMOJIe, HAMPSKEHHOCTD 3JIEKTPUUECKOTo MOJIs,
HANpsDKEHHOCTh MOJII TOYEYHOIO 3apsja WM 3apsDKEHHOIO IIapa B BaKyyMe€ U B JIMAJIEKTPUKE, MOTEHLHUAN
JJIEKTPOCTATUYECKOTO TIOJIsS, Pa3HOCTh IOTEHLMAJIOB, JJIEKTPOJABMKYILAs CWJA, CHJIa TOKa, HaIpsDKEHHUE,
MOIIHOCTh TOKa, OJJIGKTpUYeckass EMKOCTh IUIOCKOTO KOHJAEHCATOpa, COMNPOTUBICHHE YydyacTKa LEMu C
MOCIIEIOBATEIHHBIM U MAPAJUICITHHBIM COSTUHECHHEM PE3UCTOPOB, SHEPTHUS IIEKTPUIECKOTO MOJI KOHACHCATOPA;
OOBSICHATP OCOOCHHOCTH NPOTEKaHUS (PU3MUECKUX SIBJICHUI: MEXaHWYECKOE [BHKEHUE, TEIUIOBOE JIBUKEHHE
YacTULl BEUIECTBAa, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBMWXKEHHE, AU(PQy3usi, HCIApEHUE, KUICHHUE U
KOHJCHCAllUsA, IUIABJICHHE M KPUCTAUIM3ALUs, HAIpPABIEHHOCTb TEIUIONEpEeAayuu, OJJEeKTpu3aluus Tell,
HKBUIIOTEHIIMATFHOCTH MTOBEPXHOCTHU 3apsHKEHHOTO TPOBOIHUKA;

POBONUTH MCCIIEJIOBAHNE 3aBHUCHMOCTH OJHOHN (PU3MUECKON BENIWYUHBI OT APYTOM C MCHOIB30BAHUEM IMPSIMBIX
U3MEPEHMI, MpH 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHPOBATh pE3yJbTaThl IOTYYEHHOM 3aBUCHMOCTH
¢u3znyecKux BEJIUYUH B BUJE I'paUKOB ¢ y4€TOM aOCOIIOTHBIX MOIPEUIHOCTEN M3MEPEHH, 1enaTh BBIBOABI MO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOJNTH KOCBEHHBIC U3MEPEHHs (PU3MUECKUX BEIWYUH, IPU ATOM BHIOMPATh OMTUMAIBHBIA METOJ] U3MEPEHUS,
OLIEHWBATh A0COMIOTHBIE M OTHOCUTEIHHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHHUIA;

OPOBOAUTH ONBITHI 1O NPOBEPKE MPEIJIOKEHHOW THMIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT, CcOoOUpaTh
IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJM3UPOBaTh MOJY4YEHHbIE pE3yJbTaThl M JeJaThb BBIBOJ O CTaTyce
MPEIJIOKEHHON TUIIOTESBI,

coOroIaTh MpaBwiIa 0€30MacHOro TpyJa MpH MPOBEACHUU WCCIEIOBAaHWM B paMKaxX y4eOHOTO JKCIIEpUMEHTA,
OPaKTUKyMa M Y4eOHO-UCCIIEOBATENbCKOM M MPOEKTHON AESITENbHOCTH C HCIOJb30BAaHUEM H3MEPHUTEIbHBIX
YCTPOKUCTB U J1a00paTOPHOTO 000PYAOBAHMUS;

pemiath pacy€THbIE 3a/1a4M C SIBHO 33/IaHHOM M HESIBHO 33JaHHOW (PM3MUYECKON MOJENbI0: Ha OCHOBAaHUM aHAJIM3a
yclI0BUSI 0OOCHOBBIBaTh BBIOOp (PM3MUECKON MOJENH, OTBEUYAIOUIEH TpeOOBaHUAM 3aJauM, IPUMEHATh (POPMYJIBL,
3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYyJaThl (PU3MUYECKUX TEOpUN NPU HCHOJIb30BAHUM MAaTEMaTH4YECKUX METOJOB



pemieHus 3aaad, MPOBOIWUTH Pacu€Thl HAa OCHOBAaHWUM HWMEIONIMXCS JAHHBIX, aHAIM3UPOBATh PE3YJIbTATHl U
KOPPEKTUPOBATH METOIbI PEIICHUS C YIETOM MOTYUECHHBIX PE3YIhTATOB;

peraTh KaueCTBEHHBIC 3a7a4d, TPEOYIOIIMe MPUMEHEHUs 3HAHWW W3 Pa3HBIX Pa3leiioB Kypca (U3WKH, a TaKKe
WHTErpallud 3HAHUM U3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBHICTPAMBATH JIOTHUECKYIO LIETIOYKY
paccykJIeHU ¢ OMOpOi Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

WCITOJIP30BaTh TEOPETHUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB pPabOTHl W3MEPUTEITHHBIX
pUOOPOB, TEXHUICCKUX YCTPOUCTB M TEXHOJIOTHYECCKUX MPOIIECCOB;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE
MIPOIIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHI;

aHAJIM3UPOBATh U OIICHUBATH MOCIEJCTBUS OBITOBOM U MPOU3BOJACTBEHHOM JEATEILHOCTH YEJIOBEKA, CBI3aHHOM C
bu3nYecKUMHU MpoleccamMu, € TO3HUIMH HSKOJIOTHYECKOW O€30MacHOCTH, NPEACTaBICHUM O paliOHAIbHOM
TIPUPOIOTIOIB30BAHNN, a4 TAKKE Pa3yMHOM HCITOJIb30BAHUHU JOCTHIKEHUN HAYKU M TEXHOJIOTHH VIS TabHEUIIETO
Pa3BUTHS YEJIOBEUYECKOT0 00IIECTBA;

MPUMEHSTh pPa3jIU4HbIe CHOCOOBI paboThl ¢ WHGOpPMAIMEel (U3NUECKOro COACpKaHUS C HCIOJIb30BAHUEM
COBPEMCHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHH, TMPH OSTOM HCIIOJIH30BaTh COBPEMEHHBIC HWH(GOPMAIIMOHHBIS
TEXHOJIOTMM I TIOWCKa, TEpPepadOTKH W TPEIbABICHUS YYCOHOW ¢ HAyYHO-TIOMYJSpHOW WH(MOpMAIIIH,
CTPYKTYPUPOBAaHMS W HWHTEpHIpeTanud HHPOpPMAIMU, TMONYYCHHOW W3 Pa3TUYHBIX HCTOYHUKOB, KPUTHYECCKHU
aHAIM3UPOBATh MOTyYaeMyr0 HHGOPMAIIHIO U OIICHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA MHPOPMAIIUH;

TIPOSIBIISITE OPTaHU3AIMOHHBIC M TTO3HABATEILHBIE YMEHHUS CAaMOCTOSTEIBLHOTO MPHOOPETCHHS HOBBIX 3HAHUN B
MIPOLIECCE BBITOJHEHUS MPOEKTHBIX M Y4eOHO-UCCIIEA0BATENbCKUX PadoT;

paboTaTh B IPYIIE C UCIIOJHECHHEM Pa3IUYHBIX COIMATBHBIX POJICH, TIIAHUPOBATH PA0OTyY TPYIIIHI, PAITMOHAIEHO
pacnpenemnsiTh NeATeIbHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aIeKBATHO OIICHUBATh BKJIAJl KAXJIO0TO U3 YYACTHUKOB
TPYIIIIBI B PEIIEHNE PacCCMaTPUBAEMOU MPOOIIEMBI;

NPOSIBJISITh  MOTUBALIMIO K Oyaymed mnpodecCHOHaNbHOM NEATeNbHOCTH 10 CHEUANIbHOCTIM  (PU3MKO-
TEXHUYECKOTO TPOdUIIs.



K konmy oOyuenuss B 1l Knacce TpeAMETHbIE pe3ynbTaThl Ha YIAyOJIEHHOM YpPOBHE JOJDKHBI OTpa)xaTh
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCSA YMEHU:

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJOTUUECKON, COIIMATBbHON U STUYECKOU cepax MesTeIbHOCTH
4eJioBeKa, PoJib U MeCTO (PU3MKHA B COBPEMEHHOW HAyYHOM KapTHHE MUpPA, POJb aCTPOHOMHUHU B MPAKTHUYECKON
JEATEIBHOCTH  YEJIOBEKAa W  JaJbHEWIIEM HAyYHO-TEXHUYECKOM Ppa3BUTHUHM, 3HAYCHHE OMNHUCATEIBHOM,
CHUCTEMAaTHU3HUPYIOIIEH, OOBICHUTEIBHON U MPOTHOCTUYECKOW PYHKIMIA (PU3NIECKON TEOPUH — IIIEKTPOIUHAMUKH,
CHEUaIbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW (DHU3MKH, poiib (U3HUECKOW TEOpuu B (POPMUPOBAHUU
IpeCTaBICHUNA 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3NUYECKONW KapTUHBI MHUpa B OOLIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE;

pas3nuyaTh YCJIOBHMS TNPUMEHUMOCTH Mojened (U3MYECKUX Tel M MPOLECCOB (SIBICHUN): OJHOPOJIHOE
AIIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TMOJis, TapMOHMYECKHE KOJEOAaHHs, MAaTEMaTUUYECKUU MasTHUK,
UJCabHBIA MPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, UCANbHBIA KOJIEOATEIbHBIM KOHTYp, TOHKAs JUH34,
MOJEJIEN aTOMa, aTOMHOTO s1Ipa U KBAHTOBON MOJEIIM CBETA;

pasnuyath ycioBUs (TpaHHIbl, 00JACTH) NIPUMEHUMOCTH (PM3UYECKUX 3aKOHOB, MOHUMATh BCEOOLIUI XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH AJIEKTPOMATrHUTHBIE MPOIECCHl W SIBJICHUS, WCIOJb3YysSl OCHOBHBIE MMOJIOXKEHUS U
3aKOHBI 3JIEKTPOJAMHAMUKMA M CHEUUATbHOW TEOPUU OTHOCHUTEIBHOCTH (3aKOH COXPAHEHUs SJEKTPUUYECKOTO
3apsiia, cuia Ammnepa, cwia JlopeHua, 3aKOH 3JIEKTPOMarHUTHOM WHAYKuuH, npaswio Jlenua, cBszp OC
CAaMOMHIYKIIMM B 3JIEMEHTE DJIEKTPUUECKOMN LENH CO CKOPOCTHIO U3MEHEHMS CHUJIbI TOKA, MOCTYJIAThl CIIELUAIbHOU
TEOPUHU OTHOCUTEIIbHOCTH DUHINTEIHA);

aHAIM3UPOBaTh U OOBSACHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUSA, HMCIOJb3Yys IOJIOKEHUS KBAHTOBOM (PU3UKHU
(ypaBuenue OuHmTetHa mys ¢dotodddexra, MepBbIi W BTOPOM mMOCTynathl bopa, TPUHIUII COOTHOIIEHUS
HeomnpeaenénHocte ['eilzendepra, 3aKOHbl COXpaHEHUs 3apsIOBOTO U MAaCCOBOTO YHCENl U HEPTHH B SIEPHBIX
peaklusX, 3aKOH paJuOAKTUBHOTO pacmaia);

ONMUCHIBATh (PU3HUECKHUE MPOLIECCHl U SIBJICHUS, UCIOJIb3Ysl BEIWYMHBI: HANPSDKEHHOCTD DJIEKTPUYECKOIO MOJIS,
MOTEHLIHAJT SJIEKTPOCTATHYECKOTO MOJISA, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOJIBUKYIIAs CUJa, UHAYKLIHS MAarHUTHOTO
NOJIs, MarHUTHBIA MOTOK, cuia AMIiepa, MHAYKTUBHOCTb, JIEKTPOABMKYILAS CHJIA CAMOMHIYKLIMH, 3HEpPrUs



MarHUTHOTO TIOJIsI POBOTHUKA C TOKOM, PEIISTHBUCTCKUNM UMITYJIbC, TIOJTHAST SHEPTHsI, YHEPTUS TTOKOSI CBOOOTHON
YaCTHIIbI, SHEPTUS U UMITYJIHC (POTOHA, MACCOBOE YMCIIO U 3PSl Spa, SHEPTHI CBSI3H SIPa;

OOBSCHATh OCOOCHHOCTH TMPOTEKaHUS (HU3UYECKUX SBICHUMN: AJIEKTPOMArHUTHAS WHIYKIWS, CaMOWHIYKITHS,
pe30oHaHC, UHTEpPEPEHIIMS BOJH, TUPPAKIUS, AUCTIEPCHs, IOJHOE BHYTPEHHEE OTpakeHHE, (POTOIIEKTPUIECKHI
apdexr (dbororddekrt), anpda- u OerTa-pacnagbpl sjaep, TamMMa-U3IydyeHHE sjep, (U3UUYSCKHE MPUHITUIIBI
CIEKTPATHHOTO aHAJIM3a B PabOTHI JIa3epa;

OTIPEICIIATh HAPABJICHUE WHIYKIIMA MarHUTHOTO TIOJISI TPOBOJTHUKA ¢ TOKOM, CHUTBI AMIiepa U crutbl JIopeHIia;
CTPOUTH U300paKEHUE, CO3/ITaBaEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30#, U PACCUUTHIBATH €0 XapaKTEPUCTUKY;
MPUMEHSTh OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MMOHATHSA, TEOPUH M 3aKOHBI JUIsl aHaIW3a U OOBSICHEHUS
(bU3MYEeCKUX TMPOIIECCOB, MPOUCXOMAIIMX B 3BE3/IaX, B 3BE3NHBIX CHUCTEMAaX, B MEXKTaJIaKTUYECKON Cpee;
JIBIDKECHHUS HEOCCHBIX TEJI, DBOJIIOINH 3BE311 U BeceneHHOM;

MIPOBOJIUTH MCCIICIOBAHNE 3aBHCHUMOCTECH (DM3MYECKUX BEIIMYMH C HCIIOJIB30BAHUEM TMPSIMBIX H3MEPEHUH, MPHU
ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B
BUJie TpahuKOB C Yy4€TOM aOCONIOTHBIX TMOTPEHTHOCTEM W3MEpPEHWH, JejaTh BBIBOABI IO pe3yjbTaTaMm
WCCJICTIOBAHNS,

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUST (PU3MUECKUX BEITUYHMH, ITPH 3TOM BBIOMpATh ONTUMAJIBHBIA METO]] M3MEPEHUS,
OIICHHBATh a0COJIIOTHBIE M OTHOCUTENIBHBIC MTOTPEITHOCTH MPSMBIX U KOCBEHHBIX N3MEPEHUI;

MPOBOJUTH OMNBITHI IO TMPOBEPKE TMPEAJIOKEHHOW THUIOTE3bl: IUJIAHUPOBATH JKCIEPUMEHT, COOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, AaHAJIM3UPOBATh TOJYYEHHBIE PE3yJbTaThl W JeliaTb BBIBOJ O CTaTyce
MPEIJIOKEHHOMN TUIIOTESBI;

OIMCHIBATh METO/IBI ITOTYUCHUS HAYYHBIX ACTPOHOMHYCCKUX 3HAHUM;

coOII0IaTh TMpaBuja 0E30MacHOTO TPyJa MPH NMPOBEICHUU HCCIEIOBAaHUN B paMKaxX Y4eOHOro JKCIEpPUMEHTA,
MpPaKTUKyMa M y4eOHO-MCCIIENOBATEIBLCKON M TPOEKTHOW NEATEIHHOCTH C HCIOJIh30BAHHEM HW3MEPUTETHHBIX
YCTPOKUCTB U J1a00paTOPHOTO 000PYAOBAHMS;

pemaTh pacy€THbIC 3a/1a4u C SIBHO 33/JIaHHOM M HESIBHO 33JlaHHON (DU3MYECKON MOJIENbl0: HA OCHOBAHMM aHAJIU3a
yCIIOBUSI BBIOMpATh (pU3MYECKUe MOJENH, OTBEUarollue TpeOOBaHUAM 3a/layd, NMPUMEHATh (DOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJAThl (PU3UYECKUX TEOPUU MPU HCIOIH30BAHUM MATEMATHYECKHUX METOJIOB PEIICHUS



3a/1a4, MPOBOANTH Pacu€Thl HA OCHOBAHUW MMEIOIINUXCS JaHHBIX, aHATM3UPOBATh PE3YyIbTaThl U KOPPEKTUPOBATH
METO/IbI PEIMICHUS ¢ YIETOM MOTYICHHBIX PE3yJIbTaTOB;

peraTh KaueCTBEHHBIC 3a7a4d, TPEOYIOIHe MPUMEHEHUs 3HAHUW W3 Pa3HBIX Pa3leioB Kypca (U3UKH, a TaKKe
WHTErpallud 3HAHUM U3 JAPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBHICTPAMBATH JIOTHUECKYIO LIETIOYKY
paccykJIeHU ¢ OMOpOil Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBIICHUS;

WCITOJIb30BaTh TEOPETUUYECKUE 3HAHWS I OOBSCHEHUS OCHOBHBIX TMPHUHIIMIIOB PaObOTHl HW3MEPUTEITHHBIX
pUOOPOB, TEXHUICCKUX YCTPOUCTB M TEXHOJIOTHYECCKUX MPOIIECCOB;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE
MIPOIIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OIICHUBATH MOCIEJCTBUS OBITOBOM U MPOU3BOJACTBEHHOM JEATEILHOCTH YEJIOBEKA, CBI3aHHOM C
bu3nYecKUMHU MpoleccamMu, € TO3HUIMH HSKOJIOTHYECKOW O€30MacHOCTH, NPEACTaBICHUM O paliOHAIbHOM
TIPUPOOTIOIB30BAHNN, a4 TAKKE Pa3yMHOM HCITOJIH30BAaHWN JOCTMIKEHUN HAYKU M TEXHOJIOTHH IS TallbHEUIIIETO
Pa3BUTHS YEJIOBEUYECKOT0 00IIECTBA;

MPUMEHSTh Pa3jIUYHbIe CHOCOOBI PaboThl ¢ HHPOpMaNUEH (PUINYECKOTO CcoAepkKaHUS C HMCIOJIb30BAaHHUEM
COBPEMCHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHH, TMPH HSTOM HCIOJIH30BaTh COBPEMEHHBIC WH(OpPMAIMOHHBIC
TEXHOJIOTMM I TIOWCKa, TEpPepadOTKH W TPEIbABICHUS YYCOHOW ¢ HAyYHO-TIOMYJSpHOW WH(MOpMAIIIH,
CTPYKTYPUPOBAaHHS M HWHTEpPIpETarui WH()OpMaIuu, TOJYYCHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTHUYCCKH
aHAIM3UPOBATh MOTyYaeMyr0 HHGOPMAIIUIO U OIIEHUBATH €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA MHPOPMAIIUH;

TIPOSIBIISITh OPTaHU3AIMOHHBIC W TTO3HABATEILHBIC YMEHHUS CaMOCTOSTSIIBHOTO TPHUOOPETCHUS] HOBBIX 3HAHHWHU B
MIPOLIECCE BBITOJHEHUS MPOEKTHBIX M Y4eOHO-UCCIIEA0BATENbCKUX PadoT;

paboTaTh B TPYIINE C UCIIOJTHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PA0OTyY TPYIIIHI, PAITMOHAIBHO
pacipenemnsiaTh NeITeIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBAaTHO OIIEHUBATh BKJIAJl KAXKIOTO M3 YYACTHHUKOB
TPYIIIIBI B PEIIEHNE PacCCMaTPUBAEMOU MPOOIIEMBI;

NOPOSIBJISITh  MOTUBALIMIO K Oyaymied mNpoQecCHOHATIbHON JIESITeIbHOCTH MO  CHEHUAIbHOCTSIM  (PU3UKO-
TEXHUYECKOTO TPOdUIIs.



IMPOBEPAAEMBIE TPEEOBAHMA K PE3Y/JIbTATAM OCBOEHMA OCHOBHOM OBPA30BATEJ/IbHOM IIPOTPAMMBI

10 KJIACC

Kon
MpOBePSIEMOT0
pe3yJbTara

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/bHON MPOrPaMMbl CpeTHEro
0011ero o6pa3oBaHus

10.1

JleMOHCTpUPOBATh HA MPUMEPAX POIb U MECTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOU KapTHUHBI MHpA, B
[Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B TPAKTUYECKOU IEATEIBHOCTH JIFOIEH1

10.2

YYUTHIBATH TPAHUIBI IPUMEHEHHS U3yYEHHBIX (PU3UUYECKUX MOJIENIeH: MaTepruaabHas TOUKa, MHepLUaibHas cUcTeMa
oTcuéra, adCOJIIOTHO TBEPIOE TENO, UJICATBHBIN T'a3; MOJCIN CTPOSHUS ra30B, KUJIKOCTEH U TBEPIBIX TEJl, TOUCUHBIN
PIICKTPUYCCKUI 3aps]l — MPU PEIICHUH (PU3HYSCKHUX 3a/1a4

10.3

Pacrio3naBath (u3nueckue sBiIeHUs (MpoIecChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYISIPHO-
KMHETUYECKOM TEOpHUU CTPOEHMS BEIIECTBA W AJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE IPSMOJIU-
HeifHOe IBHKeHHe, CBOOOHOE MaJIeHHe Tell, IBUKEHHE TI0 OKPYKHOCTH, MHEPIIHs, B3auMoieicTBHE Tell; Auddy3us,
OpOYHOBCKOE JIBUJKEHUE, CTPOEHHE >KHUJIKOCTEH M TBEPABIX Tell, U3MEHEHHEe O00bEMa Tel MNpU HarpeBaHUU
(OXJaXJeHUH), TEIUIOBOE pPaBHOBECHE, HCIApeHHe, KOHJEHCAlus, IUIaBJIE€HUE, KPUCTAJUIM3AllUs, KHUIICHHUE,
BJIQ)KHOCTh BO3/lyXa, IOBBIIIEHHWE JaBJIEHUS ra3a IpU €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBS3b MEXIY]
[apaMeTpamMH COCTOSIHHS ra3a B M30IPOLECCAX; MIEKTPU3aLUs TEII, B3aUMOACUCTBHE 3apsA0B

10.4

OnucelBaTh MEXaHHYECKOE ABUKCHUC, HCIIOJIb3Ys (1)I/I3I/ILIGCKI/I€ BCJIIMYMHBI: KOOpJAWHATA, IYyTb, INEPEMCIICHUC,
CKOpPOCTb, YCKOPCHHUC, MacCCa TCJIa, CHJIa, HUMIYJIIBC TCJId, KHUHCTHUYCCKAA OHCPIUsi, IMMOTCHLUAJIbHAA OJHCEPIrusd,
MEXaHN4YCCKas pa60Ta, MCXaHUYCCKasA MOUIHOCTD, IMPU OIMMMCAHUU MPABUIBHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II\/'I CMBICJI HUC-
MOJIb3YCMbIX BCJIWYHUH, UX 0003HaYCHUS U CAWHUIIbI, HAXOAHUTDH (I)OpMyJ'IBI, CBA3BIBAIOMIUC JTAHHYIO (I)I/I3I/I‘-ICCKYIO
BCJINYNHY C APYTYUMH BECIUWYNHAMHA

10.5

OnuceiBaTh U3y4YEHHbIE TETJIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCIIONIb3Ys (PU3MUECKHE BETUUUHBI: JaBJICHUE
rasza, TeMIeparypa, CpeIHss KUHETHUECKast DHEPrUsl XaOTUYECKOro JBUKEHHS MOJIEKYJ, CPEIHEKBAaAPATUYHAsL CKO-
[POCTH MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHSsI dHeprus, pabora raza, kKo3(QpQHUIHMEHT MOJIE3HOTO AEeWCTBUA
TEIUIOBOIO JIBUTATENS; MPU ONMCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT HCIOIb3YyEeMBIX BEIMYMH, MX
0003HAYEHUSI U EIUHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEJIUYUHY C APYTUMHU
BEJIMYNHAM

10.6

OnuceiBaTh M3YYEHHBIC DJICKTPUYECKUE CBOMCTBA BEIIECTBA M DJICKTPUUECKUE SBICHUS (TIPOIECCHI), UCHONB3YS
(bu3nuecKre BEIMYUHBL: 3JIEKTPUUYECKUM 3apsill, AJIEKTPUUYECKOE M0Jie, HANPSXKEHHOCTD OIS, MOTEHIIMAN, Pa3HOCTh




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI OCBOEHNsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro
0011ero o6pa3oBaHus

MMOTCHIHMAJIOB; IIPXU OIMMCAHUU IIPABUJIBHO TPAKTOBATbh (bI/I3I/IquKI/Iﬁ CMBICJI UCITOJIB3YEMBIX BEJIIMYNH, UX 0003HaYEHHS
1 CAUHUILIBI; YKA3bIBATh q)OpMy.]IBI, CBA3BIBAOIINUC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYMHY C APYTUMH BCIMYNHAMHA

10.7

QHAJTM3UPOBATh (PU3MUYECKHE MPOLECCHI U SBICHHS, UCTIONB3YS (PU3NUECKUE 3aKOHBI M IPUHLUIIBI: 3aKOH BCEMUPHOTO
Tarotenus, I, II u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHHs MEXaHMYECKOM SHEpruM, 3aKOH COXPaHEHHsI UMITYJbCa,
[IPUHLMII CYNEPHO3ULMNA CWJI, I[PHUHIMI PABHONPABUSA WHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJEKYISPHO-
KMHETUYECKYIO TEOPUIO CTPOCHMsSI BELIECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEAHEH KMHETHYECKON DHEPIUU TEIJIOBOIO
NIBUOKEHMSI MOJIEKYJ C aOCOJIOTHOW TeMIepaTypoi, NEpBbIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPaHEHUs
JIEKTPUUYECKOro 3apsja, 3akoH KyloHa; mnpu 3TOM pasiauyarh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBHS (TPaHMIIBI, 00JIACTH ) IPUMEHHUMOCTH

10.8

XapaKTepI/I30BaTb IIPHUHIUIIBI I[eﬁCTBHH TCXHHUYCCKHX YCTpOﬁCTB " YCJIOBHUSA UX 0e30macHoro IIPUMCHCHHUA.

10.9

BBINONHATE 3KCIIEPUMEHTHI 10 UCCIIEI0BAaHUIO (PU3NYECKUX SBJICHUH U MPOLIECCOB C HUCIOJIb30BAaHUEM IPSAMBIX U
KOCBEHHBIX HM3MEPEHUH; IpHU 3TOM (OpMYyIupoBaTh IpodieMy (3ajady) U rHIOTe3y Y4eOHOTO 3KCIEpUMEHTa,
coOMpaTh YCTAaHOBKY U3 IPEAJIOKEHHOT0 000PYA0BaHUs, TPOBOIUTH OMBIT U (POPMYITMPOBATH BHIBOIBI

10.10

OCYIIIGCTBJU[TB MMpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘~IGCKI/IX BCJIMYHH, IPpHU 3TOM BI)I6I/IpaTI> OIITHMAaJIbHBIN CII0CO0
M3MCPCHUA U UCITIOJIB30BATh U3BECTHBIC METOAbI OLICHKHU HOI‘peI_HHOCTeI\/’I HBMepeHI/Iﬁ

10.11

VccnenoBaTh 3aBUCUMOCTH MEXy (GU3MUYECKUMU BEIMYMHAMH C MCIIOJNB30BAHUEM MPSMBIX H3MEPEHUM; MPU ITOM
KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKHX BEJIIMYMH B BHUJIE
Tabnuil U TpaduKOB, A€TaTh BHIBOABI IO Pe3yabTaTaM UCCIIeI0BAHUS

10.12

ColGmoaTe mpaBmia 0€30HacHOTO TPyAa HPH NMPOBEICHUM HCCIEIOBAaHWH B paMKax ydeOHOrO SKCHEPHMEHTA,
y4eOHO-HUCCIIE0BATENIbCKOM M MPOEKTHOW JIEATENBHOCTH C HUCIOJb30BAHUEM HW3MEPUTENBHBIX YCTPOHCTB U
1abopaTopHOro 00OpyI0BaHUS

10.13

Pemate pacuérHble 3a7a4n ¢ SIBHO 33JJaHHON (PU3UUYECKONW MOJIEIBIO, UCTIONB3Ys (PU3HUECKUE 3aKOHBI M MTPUHITUIIHI;
Ha OCHOBE aHAIM3a yCIOBHS 3a7]a4i BRIOMPATh (PU3HUECKYIO0 MOJIETh, BBIACISITh PU3NISCKUE BEIUUUHBI U (OPMYIIHI,
HEOOXOUMBIC I €€ PEIICHHs], TPOBOIUTh PACUETHI M OTICHUBATh PEaTbHOCTH MOTYYEHHOTO 3HAYCHHS (PU3UIECKOM
BEIIMIMHBI

10.14

Pemate KaueCTBEHHBIE 3a/1a4d: BBICTPAWBaTh JIOTMYECKH HEMPOTUBOPEUMBYIO LETIOYKY PACCYKICHUN C OMOpPOH HA|
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHUS

10.15

cnonp30BaTh npu pCUHICHUHN y‘-Ie6HBIX 3aaa4 COBPCMCHHBIC I/IH(bOpMaI_[I/IOHHBIe TCXHOJOIunu AJid IIOMCKaA,

CTPYKTYpUPOBAHHUS, UHTEPIPETALUN U MPEACTABICHUS YUeOHON U HAyYHO-TIOMYJISIPHON MHpOpMAaLNK, TOTy4YeHHON




Kon

HpOBepﬂeMble NMpeaAMETHLIC PE3YJIbTaThbl 0CBOCHUS OCHOBHOM 06p230BaTeﬂbH0ﬁ NnmporpaMmsbl CpeaHETO

NpoBepsieMoro
0011ero o6pa3oBaHus
pe3yjabTara

13 pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU aHAIU3UPOBATH MOJIydaeMyko HH(OPMALINIO
[IpyBOIMTH TpUMEpHl BKIIaJa POCCHUMCKUX U 3apyO0ekHBIX YUYEHBIX-(PU3UKOB B DPa3BUTHE HAyKH, OOBSICHEHHE

10.16 [IPOLIECCOB OKPY’KAIOLLET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUI
lcnonb30BaTh TEOPETUUECKHE 3HAHMS MO (DU3MKE B MOBCEJAHEBHOM KHU3HU A oOecriedeHus O0e30IacHOCTH Ipu

10.17 oOpallleHuu ¢ mnpudopamMu U TEXHUYECKHMMH YCTPOMCTBAMH, JUIS COXpPAaHEHHUS 3J0POBbS M COOJIIONCHUS HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPY’Kalollel cpejie
PaGoTaTh B rpyIie ¢ BBHIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJEH, MIaHUPOBATh PabOTy IPYIIBI, palOHAIBHO

10.18 pacTpenenaTh O0S3aHHOCTH W IUIAHUPOBAThH JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTYAIHUSX, aJeKBATHO OIICHUBATH
BKJIAJ] KQXK/I0TO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMAaTPUBAEMOI MTPOOIEMbI

11 KIIACC

Kon . .

IIpoBepsiemble npeMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl Cpe/iHero o01ero
NpoBepsIeMOro oBpazoBams
pe3yJbTara

JleMOHCTpUpPOBATh Ha MpPUMEpaxX posib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B

11.1 [Pa3BUTUU COBPEMEHHON TEXHHMKH M TE€XHOJIOTHM, B MPAKTUYECKON NEATEIbHOCTH JIFOAEH, LETOCTHOCTh U €IUHCTBO
(bu3nuecKoil KapTUHbBI MHpa

112 YYHUTHIBATh TPAHUIBI PUMEHEHUS H3yYEHHBIX (DU3MYECKHX MOJENed: TOUYCUHBIA SIEKTPUUECKHUM 3apsii, saepHas
MOJI€TIb aTOMa, HYKJIOHHAsi MOJIETTb aTOMHOTO si/ipa MpHU PEelIeHUH PU3NYECKUX 3a1a4
Pacrio3znaBath (huznueckue sBieHus (IPOLECCh) U OOBACHATH UX Ha OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOU
(GU3MKU: DJEeKTpUYeckas MPOBOAMMOCTh, TEIIOBOE, CBETOBOE, XHMMHUYECKOE, MArHUTHOE JIEHCTBUS TOKa,
B3aMMOJICHICTBHE MAarHUTOB, DJIEKTPOMArHUTHAs WHAYKIIUS, JEHUCTBHE MArHUTHOTO IOJIS Ha TPOBOJHUK C TOKOM H

11.3 MBUOKYIIUICS 3apsif, 2IEKTPOMarHUTHBIE KOJeOaHusl U BOJHBI, IPSIMOJIUHEIHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE,
npenoMiieHne, nHTepdepennus, Tudpakius U TOIIpU3alms CBeTa, AUCHEpCcHs cBeTa, (HoTodeKTpudeckuii dhdexT
(poToaddexr), cBeroBoe aaBieHHE, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTpa aroMa BOJOPOJA, E€CTECTBEHHAs H
MCKYCCTBEHHAs paiMOAKTUBHOCTh

11.4 OnuchiBaTh H3yYEHHBIE CBOMCTBAa BellecTBa (JIEKTPUUECKUE, MAarHUTHbIC, ONTHYECKUE, DIIEKTPUUYECKYIO




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bLHOI MPOrPaMMBbI CPeTHEr0 0011ero
o0pa3zoBaHus

[IPOBOAMMOCTh PA3IUYHBIX CpPEl) U 3JIEKTPOMArHUTHbBIE SBJICHUS (IIPOLIECCHI), UCIONB3YSd (U3UYECKUE BEITUUYHMHBIL:
PICKTPUUECKUN 3apsijl, Cuja TOKa, DJIEKTPUUYECKOE HAIPSIKEHUE, HJIEKTPUUECKOE COMPOTHUBIICHHE, PA3HOCTb MOTEH-
uanos, DJIC, paboTta TOka, MHAYKIHMS MarHUTHOTO MOJs, cuia Ammepa, cuia JlopeHua, HHAYKTUBHOCTh KaTYILKH,
DHEPTUSI HIEKTPUUYECKOTO MU MAarHUTHOTO TOJIEH, MEPUOJ U 4YacToTa KojeOaHuil B KoyseOaTeaTpHOM KOHTYpE, 3apsij U
CHJIa TOKa B IIPOIECCe TAPMOHHYECKHUX 3JEKTPOMArHUTHBIX KoseOaHUil, (POKyCHOE pacCTOSHUE M ONTHUYECKas CHUjia
JTMH3BI, TPU ONMUCAHWUW TPABWIBHO TPAKTOBATh (DM3MYECKUN CMBICT HMCIOJIB3yEMbIX BEJIMUYWH, UX O0O3HAUYCHUS WU
€IMHMUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO0 BETUYHHY C IPYTUMH BETUYMHAMHU

115

OnuchiBaTh HU3YyYCHHbIC KBAHTOBBIC SIBJIEHUS M MPOLECCHI, HCHONb3ysd (U3NYECKUE BEIWYMHBI: CKOPOCTb
HIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, DHEPTUs M HMMITYJIbC (OTOHA, MEPHOA IOJIypacraja,
SHEpIus CBS3U aTOMHBIX S7Ep; NPU ONMCAHUM MPABUIBLHO TPAKTOBATH (PU3UUECKHUI CMBICI UCIOIb3YEMbIX BEIUYMH,
X 0003HAUYEHUS M EIUHMIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE NAHHYIO (DM3MYECKYIO BEIHYUHY C APYTUMH
BEIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3UUECKOM BEITMUMHBI

116

AHanu3upoBaTh (HU3MUECKHUE MPOLECCHl U SBICHMS, UCIONB3Yysd (DU3MYECKHe 3aKOHBI M MPUHIMIMBL 3aKkoH Owma,
3aKOHBI IIOCJIEJIOBATEIBHOIO M MapajuIeIbHOTO COEJUHEHHUS MpPOBOAHMKOB, 3akoH JIxoyns — JleHna, 3akoH
DJIEKTPOMArHUTHOW WHIYKITUH, 3aKOH MPSMOJMHEIHOTO paclpOCTPaHEHUSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI
[peOMIICHUsI CBETa, ypaBHeHHE ODifHmTelHa s GoTtorddekra, 3aKOH COXPAaHEHHUs SHEPTUH, 3aKOH COXpPaHEHUs
MMITYJIbCA, 3aKOH COXPaHEHMsI 3JIEKTPUUECKOI0 3aps/ia, 3aKOH COXpPaHEHMsI MacCOBOTO 4HcIia, MocTynaTel bopa, 3akoH
[PaIMOAKTUBHOTO paciiaja; Mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BhIPAKEHUE
1 ycIIoBUS (TpaHUIIbI, 00JIACTH) MPUMEHUMOCTH

11.7

OnpenensTh HanpaBiI€HUE BEKTOpa HHAYKIMHM MArHUTHOTO TMOJS IPOBOJHHMKA C TOKOM, CHUJIBI AMIlepa M CHIIBI
Jlopenna

11.8

CTpOI/ITL " OIIMCHIBATH I/I306pa)KCHI/Ie, CO31aBacMOC IMIIOCKHUM 3CPKAJIOM, TOHKOI JIMH30M1

11.9

BBINOMHATE AKCIIEPUMEHTHI 0 UCCIIEIOBAaHUIO (DU3MUECKUX SIBICHUM M MPOIECCOB C MCIOJb30BAaHHEM MPSAMBIX U
KOCBEHHBIX HM3MEpEeHHi; mpu 3ToM (opMynupoBaTh Mpodiemy (3agady) U THUHOTE3Y Y4eOHOro SKCIEpHUMEHTA,
coOupaTh YCTAHOBKY M3 MPEJIOKEHHOTO0 000PYA0BaHUS, TPOBOAUTH OMBIT U (OPMYIUPOBATH BHIBOIBI

11.10

OCYHI@CTBJ'ISITI) OpsAMBIC 1 KOCBCHHBIC U3MCPCHUSA (1)PI3I/I'—ICCKI/IX BCJIIMYHMH, IIPU 3TOM BI)I6I/IpaTB OITUMAJILHBIA CIIOCO0|
M3MCPCHUA U UCITOJIB30BATh U3BCCTHBIC MCTOABI OLICHKHU HOFpGH.IHOCTCﬁ I/IBMCpeHI/Iﬁ

11.11

lccnenoBaTh 3aBUCUMOCTH  (DU3UYECKMX BEJIMYMH C MCIOJB30BAaHMEM IMPSAMBIX M3MEPEHHMH; MpPH 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHpOBATH pPe3yNIbTaThl MOJTYYEHHOW 3aBUCHMOCTH (U3MYECKUX BEIMYMH B BUJE




Kon

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0OCBOCHUA OCHOBHOI 06pa30BaTe.]'le0ﬁ MporpaMmasl CpeIHET0 06mer0

NpoBepPsAeMoOro
o0pa3zoBaHus
pe3yabrara

Tabuuil U TpaduKOB, AeTaTh BHIBOABI IO Pe3yJbTaTaM UCCIe10BaHUS

CobmoiaTe mpaBuia O€30MacCHOTO TpyJda IMpHU TMPOBEICHUU HCCIEAOBaHUN B paMKax y4eOHOro 3KCIEPHUMEHTa,
11.12 y4eOHO-HUCCIIE0OBATEILCKOM M MPOEKTHOW ~ JIESATENBHOCTH C HCHOJB30BAHUEM HM3MEPUTENIBHBIX YCTPOWCTB U

1abopaTopHOro 00OpyIOBaAHUS

Pemath pacu€THbIe 3a/1a4U C SIBHO 33/1aHHOM (PU3NYECKON MOJIETIBIO, UCTIONB3YS (PM3MUECKUE 3aKOHBI M PUHITUIIBL; HA
1113 OCHOBE aHAIM3a YCIOBHUS 3a1a4H BbIOMpAThH (1)H3.ITIII€CKYIO MOJIENb, BBIACNATH (PU3NUECKHE BEITUYHUHBI U (bopMan,Iv,

HeoOXoIUMBIE IS €€ pelleHus, IPOBOAUTH PACYETHl U OLICHWBATh PEAIbHOCTD MOJIYYEHHOTO 3HAYeHUs (PU3NUECKON

BEJTMYHHbI

PemraTte KauecTBEHHbIE 33J1a4M: BBICTPAaMBAaTh JIOTMUECKH HEMPOTUBOPEUMBYIO LIETIOYKY PACCYkJECHUWU C OMOPOU Ha
11.14 M3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBICHHS

lcnonb30BaTh NpU peUIeHMM Y4YeOHBIX 3a/ad COBPEMEHHble HWH(OPMAlMOHHBIE TEXHOJOTUU JUIsl IIOMCKAa,
11.15 CTPYKTYpUPOBAHUS, UHTEPIPETALUN U NMPEACTaBICHUS y4eOHOW M HAyYHO-TIONMYJISIpHOW MH(OpMAIUH, MOTYy4eHHON

13 pa3IMYHbIX UCTOYHUKOB; KPUTHUECKH aHAIU3UPOBATh MOJIyYaeMyro HH(OPMAIINIO

OOBSICHATH NPUHLIMIIBI ASHCTBHSI MaIllUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3inyaTh ycJIOBUs MX 0€3011acHOro
11.16 MCITOJIL30BAHUS B [IOBCETHEBHOM KU3HU

[IpyBOIMTE NpUMEpPHI BKJIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DM3UKOB B DPA3BUTUE HAYKH, B OOBSICHEHHE
1117 [TPOLIECCOB OKPYIKAOLETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUI

cnonb30BaTh TEOpeTUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM XU3HU A oOecrieueHus 0€30MacHOCTH Npu
11.18 oOpalieHnu ¢ NpudbopaMu M TEXHUYECKHMMM YCTPOMCTBAMH, AJSl COXPAHEHHUs 3JI0pOBbS U COONIOJEHHUS HOPM

KOJIOTUYECKOIO ITOBEJICHUS B OKPYXKAIOLIEH cpejie

PaGoTaTh B rpyIiie C BBINOJHEHUEM PA3IMYHBIX COIMAJIBHBIX POJIEH, MIIAHUPOBATh PabOTy TPYIIbI, PAllMOHAIBHO
11.19 pacripesienaTh 0053aHHOCTH U TUIAHUPOBATH JEATEILHOCTh B HECTAHJAPTHBIX CUTYAIUX, a/IeKBaTHO OLIEHUBATh BKJIA]

Ka)KJI0T0 U3 YYaCTHUKOB I'PYIIIbI B pEeLICHHE paccMaTpuBaeMoi mpo0iemMbl




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJTACC
Ko
Kon 8
npoBepsieMo IIpoBepsieMble 3J1eMEHTBI CO/IePKAHUS
pasnena

o 3JIECMEHTAa

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

duznka — HayKa O IIpupoae. HaquLIe MCTOJbI IMO3HAHHUA OKPYXKAOLICI'O MHpPA. Ponpb OKCIICPUMCHTA U TCOPHU B

1 11 Mporecce MO3HaHUS MPUPOJIBL. DKCIEPUMEHT B (PU3UKE
MonenupoBaHue GU3NUECKUX SBICHUHN U npoueccoB. Hayunsle runotessl. @uznyeckue 3aKOHbI U TEOPUH. [ paHUIIbI
1.2 [IPUMEHUMOCTH (U3MYecKUX 3akoHOB. [IpuHumn coorBercTtBus. Ponmp u Mecto ¢usuku B (GOpMHUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI MHUPA, B IPAKTUYECKOH ACSITEIBHOCTH JIOAEH
2 MEXAHHUKA
KMHEMATHUKA
211 Mexannueckoe 1BHkeHre. OTHOCUTEIbHOCTh MEXaHUUYECKOTO IBMKeHUsA. Cuctema otcuéra. Tpaekropus
2192 [lepemenienue, CKOpocTb (CpelHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHWE MAaTepuaJbHOM TOYKH, HX|
[TPOEKIIMH HA OCH CUCTEMBI KOOpANHAT. CII0KEHUE NEPEMEILEHUN U CII0)KEHNE CKOPOCTEN
213 PaBHOMEpHOE M PABHOYCKOPEHHOE npﬂMonHHveﬁnoe nBuxkeHue. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS, IIyTH U NIEPEMELICHUSI MaTepUaIbHON TOYKHA OT BPEMEHHU
21 214 CBoOoHOE TIaZieHre. Y CKOpeHre CBOOOTHOTO MaIeHuUs
215 KpuBonmHeliHOe nBMKEeHHE. PaBHOMEpHOE NBM)KEHHME MaTE€pUaIbHOM TOYKM IO OKPYKHOCTH. YTJIOBas CKOPOCTH,
o NIMHEelHas cKopocTs. Ilepron u yacrora. LieHTpocTpeMuTEnbHOE YCKOpEHUE
2.16 TexHu4eckue ycTpoucTBa: CIIUIOMETP, IBUKEHUE CHAPSAI0B, LIEMTHbIE U PEMEHHBIE NIEpe1aun
[IpakTuyeckue paboThl. I3MepeHne MIHOBEHHOM ckopocTH. MccienoBaHue COOTHOIIEHHS MEXAY ITyTSIMH,
217 [IPOMICHHBIMU TEJIOM 3a IOCJIEA0BATENBHBIE PABHBIE NMPOMEKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JBHKEHHH C
o Ha4yaJIbHOW CKOPOCTBIO, pABHOW HYJIO. M3ydyeHne ABUKEHUS IAapUKa B BA3KOW KUIKOCTU. VI3yueHne BH)KEHHS Tena,
OpOLICHHOTO TOPU30HTAIBHO
59 JUHAMUKA
' 2.2.1 [IpuHnun otHOcuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. HeprmanbHble CUCTEMBI OTCYETA




Kon

Koz NpoBepsieMo IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasnea
ro jJeMeHTa

2.2.2 Macca Tena. Cuna. [IpuHIMN Cynepno3uuu cuil

293 Bropoit 3akon HplooToHa mjis MarepuanabHOM TOYKM B MHepuuanbHOU cucteme otcuéra (MCO). Tperuit 3akoH
HproToHA 17151 MaTepuanbHBIX TOUEK

2.2.4 3akoH BceMupHOTo Tsarotenus. Cuna tspkectd. [lepBast kocmudeckas CKopocTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

296 Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHS CKOJNBXKEHHS M cwiia TpeHus mnokos. Kosdoumment tpenus. Cuna
COINPOTUBIICHUS MPU ABMKEHUU TeJa B KHUIKOCTHU HIIU Ta3e

2.2.7 [locTynaTtenbHOE U BpallaTeabHOE JBUKEHHE a0COIOTHO TBEPAOIO Tela

2.2.8 MOMEHT CHJIbl OTHOCUTEIBHO OcH Bpatenus. [1neuo cumnbl. YcnoBust paBHoBecus TBEpaoro tena 8 UCO

2.2.9 TexHnueckue ycTporucTBa: MOAINITHAKH, IBHKEHUE NCKYCCTBEHHBIX CITyTHHKOB
[IpakTuyeckue paboTel. M3yuenne aukeHHst Opycka MO HAKJIOHHOW IUIOCKOCTH IMOJ JAEHCTBHEM HECKOJIBKUX CHII.

2.2.10 ccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOMIMX B AeOPMHUPYEMOM MPYKUHE U PE3NHOBOM OOpaslie, OT
BEeJTMUYUHBI UX fedopmarnuu. VccnenoBanue ycloBUil paBHOBECHS TBEPIOTO Tela, UMEIOIIETO OCh BPAIICHUS

3AKOHbBI COXPAHEHU A B MEXAHUKE

2.3.1 VIMmyibc MaTepHaTbHOW TOYKH, CHCTEMBI MAaTEPHATTBHBIX TOUEK. VIMITYIIEC CHITBI M ©I3MEHEHHE UMITYJIbCa Tela

2.3.2 3akoH coxpaHeHus ummynbca B MCO. PeakTiBHOE BHXEHHE

2.3.3 PaGota cuibl

234 MOIIIHOCTE CHJIBI

935 Kunernueckas SHEprus MaTepHaJIbHOM TOYKHU. Teopema

2.3 0 KMHETHYECKOW YHEPTUU
236 [lorenunansHas sHeprus. [loTeHunanpHas sHeprus ynpyro aegopmupoBaHHol npykuHbl. [loTeHIManbHas YHEPrHs
o TeJsia BOJIM3U MOBEPXHOCTH 3eMIIH
937 [ToTeHIMaTBPHBIE W HETOTEHIIMAbHBIE CHIIBl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHJI ¢ U3MEHEHHEM MEXaHWYEeCKOH
h HHEPTUHU CHUCTEMBI TeJl. 3aKOH COXPaHEHHUS MEXaHUYECKOU YHEPTUU
2.3.8 Ypyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexHYecKue ycTpoMCTBa: IBMIKEHUE PaKeT, BOAOMET, KOTIEp, MPYKUHHBIN MUCTOJIET




Kon

Koz NpoBepsieMo IIpoBepsiemblie 3JIeMEHTHI COlePKAHMUS
pasjiena
ro 3JieMeHTa
2310 [IpakTuueckue paboThI. I/IzzfquHe CBS3M CKOPOCTEH TeJ Mpu Heynpyrom yaape. VccnenoBanue cBsizu pabOThI CUJIBI €
3MEHEHUEM MEXaHUYECKOM 3HEpIuu Tela
3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUM
311 OcHoBHBIE HOJ'IO)KCHI/IiI MOJICKYJISIPHO-KUHETHUECKON Teopuu. bpoyHoBckoe nBmxkenue. [uddysus. Xapaxtep
NIBUOKEHMS U B3aMMOJICHCTBUS YacTHUI] BEIIECTBA
3.1.2 Mojienu CTpOeHUs Ta30B, KUAKOCTEH U TBEPIBIX TeT U 0ObSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHUX MOJeel
3.1.3 Macca monekyn. KomnuectBo Bemiectsa. [locTosinHast ABoraapo
3.1.4 TeroBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus
3.15 Mogpenb uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KMHETHYECKON TEOPUHU UACATBHOTO raza
31 316 AGcotoTHas TemIepaTypa Kak Mepa cpelHeil KMHETHYeCKOH SHepruu TeruioBOro ABMKEHHs yactul ra3a. [lkama
' Temmneparyp KenbBuHa
3.1.7 Ypasaenue Kianeiipona — Menneneesa. 3akoH JlanbToHa
318 ["a3oBble 3akoHBI. M30mporieccsl B WICAIbHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM BELIECTBAa: M30TEpPMa, M30X0pa,
n3o00apa
3.1.9 TexHuueckue ycTpoicTBa: TEpMOMETp, OapOMETP
3110 [IpakTuyeckue paboThl. MI3MepeHre Macchl BO3JyxXa B KJIACCHOM KoMmHarte. McciemoBaHHe 3aBUCHMOCTH MEXIY
[apaMeTpamMH COCTOSIHUS Pa3pesKEHHOTro rasa
OCHOBbI TEPMOJIMHAMUMKN
3.21 TepmonnHaMuyeckas cucreMa. BHyTpeHHsIs SHEprusi TEpMOIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS
3. 3.2.2 KonndecTBo TeIoTh U pabota. BHyTpeHHss sHEprisl 0JHOATOMHOT'O MJI€aIbHOTO Ta3a
393 Bunel Teronepenauyn: TEIUIONPOBOAHOCTh, KOHBEKIMS, U3nydeHHe. TemnoéMKocTh Tena. Y aenbHas TerIoEMKOCTb
BelecTBa. Pacu€T konmuecTBa TEMIOTHI PU TEILIONEpeIaye
3.2.4 [lepBbIii 3aKOH TepMOAMHAMHKHU. [IpuMeHeHHWe TepBOro 3aKOoHAa TEPMOJMHAMHKH K H3omporieccam. [ 'paduyeckas




Kon

Koz NpoBepsieMo IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasnea
ro jJeMeHTa
MHTepIpeTanus paboThl ra3a
395 TennoBele mamuubl. [TpuHnunsl neiictBus TernoBelx MamuH. [IpeoOpa3oBaHus SHEpruM B TEIUIOBBIX MalllMHAX.
Koaddurment nmosesnoro nericteus (nanee — KIT/) rermoBoit mammasl. [{ukn Kapro u ero KITJT
326 Bropoii 3akoH TepmoauHamuku. HeoOpaTumocTs mpoieccoB B mpupoje. TeraoBble ABUraTeld. DKOJOTHYECKHUE
POOJIEMBI TEIIOAHEPTETUKU
3.2.7 TexHuueckue ycTporuCcTBa: IBUTATEIh BHYTPEHHETO CTOPaHHsl, OBITOBOI XOJIOAMIBHUK, KOHAUIIMOHED
3.2.8 [IpakTuueckue padboTsl. i3MepeHune yaenbHoi TemI0EMKOCTH
ATPEI'ATHBIE COCTOSAHNA BEIHLIECBA. ®A30BBIE [TEPEXO/bI
331 [lapooOpa3zoBaHnue U KoHJeHcauus. VcnapeHue W KuneHue. YJelbHas TemoTa mnapooOpa3oBaHUs. 3aBHCHUMOCTb
TeMIepaTypbl KUIEHUS OT 1aBICHUs
3.3.2 AOCOIOTHAS M OTHOCUTENIbHASI BIAXXHOCTh BO3yxa. HacklmmeHHbIi map
333 Tépnoe teno. Kpucramnmueckue u amopdHble Tena. AHU30TPONMS CBOMCTB KpucTauioB. JKHIKHE KPHUCTaJUIbIL.
3.3 CoBpeMeHHbIE MaTepHalIbl
3.34 [1naBneHye M KpUcTaUIM3aLus. Y JesibHas TerioTa riasineHus. Cyonumanus
3.35 YpaBHEHME TEII0BOTo OanaHca
336 TexHuueckue yCTpOWCTBA: THTPOMETP M MCUXPOMETP, KAJIOPUMETP, TEXHOJOTUU TOJIYYEHUS COBPEMEHHBIX
MaTEepHaJIOB, B TOM YHCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH
3.3.7 [IpakTryeckue paboTel. Mi3Mepenue BIaXXHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 DJIEKTpU3alus TeJl. DIEKTPUUECKUH 3apsi. [[Ba BUa 3JEKTPUUECKUX 3apsiioB
4.1.2 [ [poBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN
4.1 4.1.3 3aKOH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
41.4 B3aumoneiicTeue 3apsioB. 3akoH Kynona
415 OnexTpuueckoe mnosie. Hampspk€HHOCT anekTpuyeckoro nois. [IpuHuun cyneprno3unuu. JIMHUM HanpsHokKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




Kon

Koz NpoBepsieMo IIpoBepsiemblie 3JIeMEHTHI COlePKAHMUS
pasjiena
ro 3JieMeHTa

4.1.6 PaboTa cuin anekrpoctaruyeckoro nosst. [lorennuan. PazHocTs noreHnuanon

4.1.7 [[pOBOAHMKY M TUAIEKTPUKH B TOCTOSHHOM JJIEKTPUYECKOM IoJie. JAu3IeKTpudecKas IpOHULIAEMOCTb

4.1.8 DnekTpoéMKkocTh. KoHeHcaTop. DneKTpoEMKOCTD IIJIOCKOTO KOHJEHCATOPa. DHEPTrusl 3aps>KEHHOT0 KOHJIEHCATOpa

419 TexHnueckue ycTponcrTna: SMEKTPOCKOLL, SNEKTPOMETP, SIEKTPOCTATHIECKAR 3AITHTA, 323EMICHHE 3JIEKTPOIIPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN ITPUHTEP

4.1.10 [IpakTrueckue paboTsl. U3mMepenne 31eKTpoEMKOCTH KOHIEHCATOpa

IOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 Y cl10BHS CYIIIECTBOBAHMS IOCTOSIHHOTO AJIEKTpUYecKoro Toka. Mcrounuku toka. Cuna toka. IlocTosHHBIN TOK

4.2.2 Hanpspokenue. 3akon Oma 17151 yyacTka Lenu

4.2.3 DIEKTPUUECKOE CONIPOTUBIIECHHE. Y IEIBHOE CONPOTHUBIICHNE BEIIECTBA

4.2.4 [locnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COeIMHEHNE POBOIHUKOB

4.2.5 PaboTa snekrpuyeckoro Toka. 3akon J[xoyns — Jlenna

4.2.6 MONIHOCTD JEKTPUIECKOTO TOKA

427 hiieKTpoABIKYyIIas cuia (nanee — D/IC) u BHyTpeHHee CONpOTHBIIEHHE UCTOYHUKA TOKa. 3akoH OMa Juisd MOJIHOMN
(3aMKHYTOI) 371eKTpuueckoil nenu. Koporkoe 3ambikanue

49 4128 OJEKTPOHHAs MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb COINPOTHUBICHHS METAJUIOB OT TEMIEPATYpHI.

CBepXnpoBOIUMOCTD

4.2.9 DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA AEKTPOHHBIX ITyYKOB

4210 [TonynpoBonnuku. CoOcTBeHHass M TNpHUMECHass MPOBOJUMOCTh HOIYHNpoBoAHHKOB. CBoiicTBa P-N mepexoja.
[los1ynpoBOTHUKOBBIE TPUOOPHI

4211 JNEKTPUUECKUN TOK B DJIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALINSL. DIEKTPOIN3

4212 DJIEKTPUYECKHUM TOK B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENBHBIN pa3psia. PazauuHble TUITBI CAMOCTOSATEIBHOTO
pazpsaa. Monaus. [1nazma
TexHuueckue ycTpoiicTBa: amMrepMerTp, BOJIBTMETpP, PEOCTaT, UCTOYHUKM TOKA, 3JIEKTPOHArpeBaTelbHbIe MPUOOPHI,

4.2.13 PIICKTPOOCBETUTENIbHBIE TIPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIH THOA, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,

[TOJTYITPOBOTHUKOBBIA N0/, TaTbBaHUKA




K Kon
oA npoBepsieMo IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pa3nena
ro 3J1eMEeHTAa
[IpakTuueckue padboThl. M3yueHrne CMEIIaHHOTO COeIMHEHHS PE3UCTOPOB.
4.2.14
N3mepenne 3/1C ncTOYHMKA TOKA U €r0 BHYTPEHHETO conpoTuBIeHus. HabGmoaenne anexTpoaunsa
11 KIIACC
K Kon
oA NpoBepPsIeMOro IIpoBepsiemble 3J1eMEeHTHI CO/IePKAHUS
pa3nena
3JIeMEHTa
4 OJIEKTPOAMHAMUKA
MATHUTHOE IIOJIE. 9JIEKTPOMAT'HUTHAA UHAYKIMA
43.1 [TocTostHHBIE MarHUTHI. B3anmo ielicTBHE MOCTOSTHHBIX MarHUTOB
432 MaruuTtHOEe noJsie. Bexkrop mMarHuTHOM MHAYKUMH. [IpuHuun cynepno3uuuu. JIMHUM MarHUTHOM WHIAYKLHH.
KapTuHa nuHMI MAarHUTHON MHIYKIIMH TTOJISI TOCTOSTHHBIX MAarHUTOB
433 MarsuTHO€E 10Jie TPOBOJIHUKA ¢ TOKOM. KapTuHa NMHUI NOJI JIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOAHMKA, KaTYyIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOJHUKOB C TOKOM
4.3.4 Cuna Ammnepa, €€ MOlyJIb U HaIlpaBJIEHUE
4.3 435 Cuna Jlopenna, e€ MOyJib U HampalieHUe. J[BUKEHUE 3apsHKeHHOM YacTUIIbl B OJHOPOAHOM MarHUTHOM IOJIE.
o Pabota cuisl Jloperia
4.3.6 SIBnEeHNE IEKTPOMArHUTHON UHAYKIIMU
4.3.7 [loTOK BEeKTOpa MArHUTHON MHAYKLNN
4.3.8 O J1C unaykuuu. 3aKoH 31€KTPOMarHUTHOM MHAYKIMU Papanes
43.9 Buxpesoe anekrpuueckoe noje. IIC MHAYKIUU B MPOBOJHUKE, JBHKYILEMCS MOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM T10JIe
4.3.10 [TpaBuio Jlenma




Kon

Kon NpoBepsieMoro IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
pasjiena
3J1eMeHTa

4.3.11 NHIyKTUBHOCTD. SIBNeHue camouHaykuun. DJIC caMOuH yKIII

4.3.12 DHEPrusi MArHUTHOTO TOJISI KATYIIKH C TOKOM

4.3.13 JIEKTPOMAarHUTHOE TI0JIe

4314 TexHuueckue yCTPOWCTBA: MOCTOSHHBIE MArHMTBI, 3JIEKTPOMAarHUTHI, AJIEKTPOJBUraTeNlb, YCKOPHUTEIH
HJIEMEHTAPHBIX YaCTHUL], UHAYKI[MOHHAs 11€Yb

4315 [IpakTuueckue paboThl. M3yueHne MarHUTHOTO MOJISE KaTyIIKU ¢ TOKOM. VccnenoBanue 1eicTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM. McciieioBanue siBI€HUS 371€KTPOMAarHUTHONW MHTYKIIMU

5 KOJIEBAHU A U BOJIHBI
MEXAHWYECKUE 1 JIEKTPOMATI'HUTHBIE KOJIEBAHUA

511 KonebatenbHas cucrema. CBoOoaHbIe KosieOanus. ["'apmonndeckue konebanus. [lepuon, yactora, ammumuryaa u
(aza konebanui

5.1.2 [ Ipy>kxnHHBIN MasTHUK. MaTeMaTH4eCKUi MasiTHUK

513 YpaBHEHME TFapMOHHMYECKUX KoJIeOaHuH. Kunemarnueckoe
1 TMHAMHMYECKOE ONMCaHHe KOoJeOaTeabHOr o IBUKEHUS

514 [IpeBparieHre 3Hepruy Npyu rapMOHNYECKUX KoneOaHusaX. CBsA3b aMIUIUTYAbl KOeOaHUI UCXOIHOM BEIMYMHBI C
AMIUTUTYAaMU KoJIeOaHuM e€ CKOPOCTH M YCKOPEHHUs

51 515 KoneOarenbHblii  KOHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KOJeOaHUS B HJCAIBHOM  KoJieOaTelbHOM

KOHTYpE. AHAJIOTUSI MEXly MEXaHUYECKHUMHU U JIEKTPOMAarHUTHBIMU Kosebanusamu. @opmyna Tomcona

5.1.6 3aKOH COXpaHEHHUs PHEPTUH B HJICAIbHOM K0JIeOAaTeIbHOM KOHTYpe

517 BriHyX1eHHbIE MexaHnuyeckue koieOanus. Pezonanc. PesonancHast kpuBasi. BeIHyX/1€HHBIE 3JIEKTpOMarHUTHBIE
KoJIe0aHuUs.

518 [IepemenHbI TOK. CHHYCONJAIBHBIN IEPEMEHHBIN TOK.

5.1.9 MOIIHOCTb IEPEMEHHOIO TOKA. AMIIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAPSYKEHUS
Tpancdopmarop. [IpousBoacTBo, nepegadya U MOTPEOSICHUE JIEKTPHYECKON IHEPTUU. DKOJOTHYECKUE PUCKH

5.1.10 [IpY I[IPOU3BOJICTBE 3JIEKTPUUECKON 3Hepruu. KynbpTypa HCNONb30BaHUS 3JIEKTPOIHEPIMU B IOBCEIHEBHOM

KU3HU




Kon

Kon NpoBePsIEMOro IIpoBepsiemble 31eMEHTBHI COiePKAHUSA
pasnea
Jj1eMeHTa
5.1.11 TexHuueckue ycTpoicTBa: ceiicMorpad, dJIeKTpUISCKUN 3BOHOK, JIMHUM JJICKTpoIepeaq
[IpakTuueckue padboThl. McciienoBanue 3aBUCUMOCTH Mepro/ia MaNbIX KoJeOaHUi Ipy3a Ha HUTHU OT JAJIMHBI HUTH
5.1.12 1 Macchl rpy3a. MccnenoBanue nepeMeHHOro TOKa B IIENH U3 MOCIEA0BATEIbHO COSAMHEHHBIX KOHJEHCATOPA,
KaTyIIKA U PE3UCTOpPa
MEXAHWYECKHUE N S3JIEKTPOMATI'HUTHBIE BOJIHbI
501 MexaHU4ecKnue BOJIHBI, YCIOBUsI pactnpoctpaneHus. Ilepuon. CxopocTe pacmnpocTpaHEHHs] W JJIMHA BOJHBI.
[lorepeyHble U TPOAOIBHBIE BOTHBI
5.2.2 HNHutepdhepennius u qudpakius MEXaHUIECKUX BOJIH
5.2.3 3Byk. CkopocTs 3ByKa. I pomkocTs 3Byka. Beicota Tona. TemOp 3Byka
524 OJIEKTPOMArHUTHBIE BOJIHBL. YCJOBHUS M3JIY4€HHUS OJCKTPOMArHUTHBIX BOJH. B3auMHas opueHTaius
5.2 BeKTOpOB E, B 11 v B 371eKTpOMaruuTHOM BOJIHE B BaKyyMe
505 CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPAXKEHME, MpEJIOMIICHUE, MoJspu3anus, Audpaxius, UHTepdepeHus.
CKOpPOCTB JIEKTPOMArHUTHBIX BOJTH
5.2.6 [I1kana 3eKTpoMarHuTHHIX BOJIH. [IpMeHeHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY
5.2.7 [TpuHIMTIBI paAMOCBSI3U U TEIEBUCHUA. Pannonokanus. DIIeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpe/Ibl
528 TexHuueckue ycTpoiicTBa: My3bIKalbHble HHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUarHOCTUKA B TEXHUKE U MEAMIIMHE,
panap, paauonpuéMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBU-neup
OIITUKA
5.3.1 [IpsiMmosinHEeitHOE pacipocTpaHeHHe CBeTa B 0OJJHOpOIHOM cpeze. JIyu cBera
532 OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300pakxeHui B MIIOCKOM 3epKaie
5.3.3 [Ipenomiienne cBeTa. 3aKOHBI TPEOMIIEHUS CBeTa. AOCOIOTHBIN MOKa3aTeab NpeIoMIICHHS
5.3 534 [TonmHOe BHYTpeHHee oTpakeHue. [IpenenbHblil yroi MoJHOro BHYTPEHHET0 OTPaXeHUs
5.35 Jlucnepcus cera. CrnoxkHBIN cocTaB Oenoro ceera. L{Bet
CoOuparomue M paccerBaroniye JUH3bL. ToHkasg nuH3a. DOKYyCHOE pacCTOSHUE M ONTHYECKas CHJIa TOHKOH
5.3.6 3Bl [locTpoeHue M300pakeHUi B COOMpPAIONIMX M pacceuBaromux JuH3aX. DopMyna TOHKOW JIMH3BI.

VBenuueHue, JaBacMoe JIMH301




Kon

Kon NpoBePsIEMOro IIpoBepsiemble 31eMEHTBHI COiePKAHUSA
pasnea
Jj1eMeHTa
5.3.7 [Ipeaenbl TpUMEHUMOCTH T€OMETPUIECKON ONITUKH
538 uTepdepenius cera. KorepeHTHble HMCTOYHMKM. YCIIOBHMSI HAOMIOJEHHUS MaKCUMyMOB U MHUHMMYMOB B
MHTEP(HEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHUKOB
539 Jludpakus csera. JuppaknuonHas pemeéTka. YciaoBue HaOMIOACHUS TIaBHBIX MAaKCUMyMOB TpPH TaJCHUU
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKLIUOHHYIO PEIETKY
5.3.10 [lonspuzanus cera
5311 TexHuueckue ycTpoWCTBa: OUKHM, Jyna, (oToanmapar, HPOEKLHMOHHBIN ammapar, MHUKpPOCKOIN, TeJIeCKOIl,
BOJIOKOHHAs ONITHKA, AU(PpaKIMOHHAs peIéTKa, MOJIIPOU]
5312 [IpakTryeckue paboTel. MizMepenue mokaszarens npeaoMieHus. McenenoBanne cBOWCTB N300paKEeHHI B JTMH3AX.
HabntoneHue nucnepcuu cBeta
SJIEMEHTAHI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH
6.1 ['paHMIIBI TPUMEHUMOCTH Kjaccuueckoil mexaHuku. [locTynmaTsl T€OpUM OTHOCHTEIBHOCTU: WHBAPUAHTHOCTD
6 MOJTyJISl CKOPOCTH CBETa B BaKyyMe, IIPUHIIAIT OTHOCUTENILHOCTH DHHINTEHHA
6.2 OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH U COKPAIIEHUE JTUHBI
6.3 JHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBsI3b Macchl C 3HEpruel 1 UMITyJIbCOM CBOOOHOM YaCTULIbl. DHEPTHsI TOKOS CBOOOIHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOU OIITUKU
711 @®ortonsl. opmyna [Inanka cBs3u s3HEeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA
7.1.2 OTkpeiThe U uccienoBanue porordpdexra. Onbitel A.I'. Ctonerosa. 3akoHb! poToddPdexra
7.1 7.1.3 Ypasuenue DitHmreitHa 1151 hoTodpdekra. «KpacHas rpanuia» dhortordpdexra
7.1.4 JlaBnenue ceera. OnbiTel I1.H. JleObeneBa
7.1.5 XUMHUueckoe IeHCTBHUE CBETA
7.1.6 TexHuueckue ycTpoicTBa: OTO3IEMEHT, (POTOAATUHK, COTHEUHAs OaTapesi, CBETOIUO
79 CTPOEHUE ATOMA
' 7.2.1 Mopenb aroma Tomcona. OnbiTel Pesepdopa mo uccnenoBanuio cTpoeHust atoma. [limanerapHas Mozelb aToMa




Kon

Kon NpoBepsieMoro IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
pasjiena
3J1eMeHTa

799 [loctynatel bopa. U3nyuenue u morsiouieHre (OTOHOB MPHU MEPEXoJ/ie aToMa C OJHOTO YPOBHS SHEPIUU Ha
npyroil. Buasl ciektpoB. CriekTp ypOBHEW SHEPrUM aToMa BOJ0OpOa

723 BoaHoBeie cBolicTBa yactuil. BonHsl 1e bpoitis. KopnyckynsapHo-BosiHOBOU ayanu3M. Judpakius 31eKTpoHOB
Ha KpUCTajlIax

724 CrioHTaHHOE M BBIHYKJEHHOE U3TTy4eHHe. Y CTPONCTBO U MPUHIIUII PabOTHI Jiazepa

7.25 TexHuyeckue ycTpoicTBa: CIEKTPAIbHBIM aHAINU3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6 [IpakTrueckue padoTel. HabmroaeHue TMHEHYaToro crekTpa

ATOMHOE A1PO

7.3.1 MeToabl HAOMIOCHUS U PETUCTPAIIUN DJIIEMEHTAPHBIX YaCTHII

739 OTtkpbiTHE paanoakTuBHOCTU. OnbITel Pesepdopna mo ompeneneHuio coctaBa pajlOaKTUBHOTO H3ITy4EHUS.
CaoiicTBa anb(da-, 6era-, ramMmma-u3nydeHus. BausHue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI

733 OTtkpbiTHE NTpOTOHA M HellTpoHa. Hyknmonnast monens siapa I'eiizenOepra — VMBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M3oromnsl

734 Anbda-pacnaa. DJIEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacnaa. ['amma-usnmyudeHue. 3aKOH pagHOAKTHUBHOTO

7.3 pacrnaga

7.3.5 DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlepekT maccol sipa

7.3.6 Anepuble peakuuu. JleneHne U CUHTE3 sAep

737 AnepHbii peaKT(ip. Tepmosinepublii cuaTe3. [1po0aeMbl U NEPCHEKTHBBI SAEPHON SHEPreTUKH. JKOJIOTHYECKHE
ACTIEKTBI SIIEPHOM SHEPTETUKH

7.3.8 JnemMeHTapHble YacTULlbl. OTKpBITHE O3UTPOHA. DyHTaMEHTAJIBHBIE B3aUMOJIEHCTBUS

7.3.9 TexHuueckue ycTpoiicTBa: 103UMETp, kamepa BuibcoHa, siaepHblil peakTop, aToMHas 6omba

7.3.10 [TpakTuueckue padboTsl. MccienoBanue TPEKOB YacTHIL (110 TOTOBBIM GoTorpadusim)

OJIEMEHTbBI ACTPOOU3NKIN
8 8.1 Bun 3Bé3aH0T0 HEOa. Co3Be3ausl, IpKUe 3BE3/IbI, IIIAHETH, HX BUANMOE JIBIKCHUE
8.2 Conneuynas cuctema. [lnanersl 3emMHON rpynmbl. [ImaHETHI-TUTaHTBl U UX CIYTHUKH, KapJIMKOBBIE IJIAHETHI.

Maibie Tesra COTHEUHOU CUCTEMEI




Kon

Koxn
NpoBePsIEMOro IIpoBepsiemble 31eMEHTBHI COiePKAHUSA
pasnea
Jj1eMeHTa
8.3 Comnnue, ¢potocdepa u atmochepa. ConHeuHas aKTUBHOCTh
8.4 M crounuk sHeprun CoJiHia v 3BE311

3BE3bI, MX OCHOBHBIE XapaKTEPUCTHKHU: Macca, CBETHUMOCTb, paJAMyC, TEMIIEpaTypa, HX B3aUMOCBS3b.
8.5 JlnarpaMma «CHEKTPaJIbHBIM KJIacC — CBETUMOCTbY». 3BE3/bl IJIABHOM I10CIIEOBATEIbHOCTU. 3aBUCHUMOCTh
«Macca — CBeTUMOCTb JJIsl 3BE3/1 II1aBHOM MOCIEA0BaTEIbHOCTH

BHyTpeHHee cTpoeHue 3BE311. COBpEMEHHbIE IPECTABICHUS O IIPOUCX0XKAECHUU U dBoonun ColHLA U 3BE3.

8.6 .
JTarbl KU3HU 3BE3]T

87 Muneunsiid [Iyte — Hama 'anaktuka. CniupanbHas cTpykTypa [anakTuku, pacrnpeneneHue 3BE3[, ra3a U MbLIN.
[Tonoxenne u nBrxenne Connna B ['anaktuke. [lnockas u chepudeckas noacucreMs! I amakTuku

8.8 Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPHI B SAPAX TATAKTHK

8.9 Bcenennas. Pacmmmpenue Bceenennoii. 3akon Xa06isa. Pasberanue ramaktuk. Bo3pact u paguyc BceenenHoit,

' Teopus bonbiioro B3psiBa. Mogens «ropsueit BeenenHony. PennkToBoe n3nydeHue
8.10 MacitabHast cTpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo6ieMbl aCTPOHOMUU

MPOBEPAEMBIE HA ET'3 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOMW OBPA30BATEJ/JIbHOM ITPOTPAMMBI CPEJHETO
OBIIEI'0O ObPA3OBAHHUA

Kon
IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJbTAaTaM OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NMPOrpaMMbl
MPOBEPSIEMOT0
poBep cpeaHero o01ero o0pazoBaHus
TpeOoOBaHMS
1 CdopMUpOBaHHOCTH YMEHHI pacrio3HaBaTh (GU3MUECKHE SIBICHUS (TIPOIECCHI) U OOBIACHITH MX Ha OCHOBE M3YyUYCHHBIX
3aKOHOB




Kon
MPoBePSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHHUSI K NPEAMETHBIM Pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
Cpe/Hero oo61ero odpazoBaHus

BJIEI[[GHI/Ie OCHOBOIIOJIararomuMun (1)I/I3I/I‘-ICCKI/IMI/I IOHATHUAMU U BCIIMYHMHAMH, XaAPAKTCPUIYIOIIUMU (bPISI/I‘-IeCKI/IC

MPOLIECCHI

CpopMUpOBaHHOCTH YMEHUHN IPUMEHSTH 3aKOHBI KJIACCHYECKON MEXaHUKHU, MOJICKYJISIPHON (DU3UKU U TEPMOAUHAMUKH,
ANEKTPOAMHAMUKH, KBAaHTOBOM (DM3MKM JUIsl aHalIM3a M OOBSICHEHUS SBICHUN MHKPOMHpPA, MAaKpOMHpa M MEraMupa,
pasnuyath ycloBUSl (TpaHUIBl, OOJNACTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHUMAaTh BCEOOIIUI XapakTep
(yHIaMEHTAIBHBIX 3aKOHOB W OTPAaHMYEHHOCTHh WCIIOJIB30BAaHUS YACTHBIX 3aKOHOB; aHAIM3HPOBATh (DHU3HUECKUE
IIPOLIECCHI, UCIOJIB3YS OCHOBHBIE MOJIOKEHUS, 3aKOHBI

M 3aKOHOMCPHOCTHU

ChopmupoBaHHOCTH YMEHHUS pa3inyaTh YCIOBUS IPUMEHUMOCTH Mojieel (pU3NUeCcKHX Tell U MPOIecCOB (SIBJICHHI)

CdopMUpOBaHHOCTH YMEHHUSI pelIaTh pacyETHBIC 3a/1a4 C SIBHO 3aJJaHHON M HESABHO 3a/IaHHON (DM3MYECKON MOJIEIBIO:
Ha OCHOBAaHWHU aHajW3a YCJIOBHUS BBHIOMpPATh (PU3HUECKHME MOJENIM, OTBEUAIolIUe TPEOOBaHUSM 3aJaud, MPUMEHSTH
(hopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYNAThl (PU3UYECKUX TEOPHl MPU UCTIOIH30BAHUN MaTEeMaTHYECKIUX METOJI0B
pemieHust 3agad, NPOBOJUTH PACUEThl HAa OCHOBAaHUM MMEIOLIUXCS JIaHHBIX, aHAJIU3UPOBaTh PE3yJIbTaThl

Y KOPPEKTUPOBATh METO/IbI PEIIECHUS ¢ YYETOM IOJIYYEHHBIX PE3yIbTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrOIIMe NMPUMEHEHHUS 3HAHUM U3 pa3HbIX pa3JesioB LIKOJIBHOTO Kypca (PHU3UKH,
a Tak)Ke MHTETpaluy 3HaHWW U3 APYTHUX NPEIMETOB €CTECTBEHHOHAYYHOI'O IIUKJIA: BBICTPAUBATh JIOTHUECKYIO LIETIOYKY

paCCY)KI[CHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U (pI/I3I/I‘{eCKI/IC SABJICHUA

Brnanenne oCHOBHBIMH METOJIaMH HAayYHOT'O TIO3HAHUS, UCIOJIb3yEMbIMU B (PU3UKE: IPOBOJUTH MPSIMbIE U KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEJMYHMH, BbIOMpas ONTUMAaJbHBIA CIOCOO HM3MEPEHUs M HUCIHOJb3YS W3BECTHBIE METOJbI
OLIEHKH MOTrPEUIHOCTEN U3MEPEHU, TPOBOJUTH HCCIIEI0BAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIMYHUH C UCIOJIb30BAHUEM
IPSIMBIX H3MEpPEHHH, OOBACHATH MOJYYCHHbIE PE3YyJbTAThl, MCIONB3YsS (PU3HUYECKHE TEOpHM, 3aKOHBI U MOHATHS, U
JenaTh BBIBOJBI; COONIIONATH MpaBuia O€30MacHOr0 TpyAa NpPHU MPOBEACHUU MCCIEJOBAHUN B paMKax y4eOHOTO

AKCIIEPUMEHTA U Y4eOHO-UCCIIEIOBATENbCKOM AESITEIbHOCTH C UCIIOJIb30BaHUEM HU(POBBIX U3MEPUTEIBHBIX YCTPOUCTB




Kon
MPoBePSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHHUSI K NPEAMETHBIM Pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
Cpe/Hero oo61ero odpazoBaHus

1 J1ab0paToOpHOro 000PYyIOBAHUS

ChopmupoBaHHOCT YMEHUN aHATM3UPOBATH U OIEHUBATH MOCIIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOW EATEIHHOCTH
YEJIOBEKa, CBA3AHHON € (DU3MYECKUMM MPOIECCaMHU, C TMO3MIMK IKOJIOTHYECKON O€30macHOCTH; MPEICTABICHUM O
palMoHaIbHOM MPUPOJONONIB30BAHUM, a TaKXKE Pa3yMHOM HCIOJIb30BAaHUHM JOCTHKEHH HAYKH U TEXHOJOTHH Ui

L[anLHeﬁmero Pa3BUTHA YCIIOBCUYCCKOI'O O6H.I€CTB3

OBnazeHne pa3IUYHBIMU CIIOcOO0aMu paboThl ¢ MH(pOpManued (U3NUECKOro COAEPKAHUS C HCIIOJIB30BAHUEM CO-
9 BPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUN KPUTHUECKOIO aHAIW3a M OLEHKH JIOCTOBEPHOCTHU

noJiydaeMoit nudopmanuu

Cq)OpMI/IPOBaHHOCTB YMCHI/Iﬁ MNPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHUUYCCKHUE IOHATHA, TCOPHUU W 3aKOHBI JIA

10 aHalmM3a U OObICHEHHUS q)HSH‘leCKI/IX mponeccoB, MpOUCXOAAINNX Ha 3Bé3,I[aX, B 3BE3HBIX CHUCTEMAX, B MCKTaAJIaKTHU-

4eCKOH cpejie; ABUKEHHs HEOECHBIX TeJ, IBOIIOLMNH 3BE3/1 U BeeneHHon

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabnbie IIpakTuyeckue
n/n NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI

bu6mmoreka [JOK

11 H i
BYTHBIH METOA TOSHAHIA TIPHPOIAL 0 https://m.edsoo.ru/f16b68d7

Htoro no pazneny 6



https://m.edsoo.ru/f16b68d7

Pa3nean 2. MEXAHUKA

2.1 Kusemarika 10 1 Eggg;;?:;(siggﬁlabesw

22 Jlunamuxa 10 Eggglpllr%f;;gﬁﬁlabesw

23 Craruka TBEpIIOTO Terna 5 . ngg/lj;f;{siggimbesd?

2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 nggﬁ;ﬁig S/I]flsbagd?
Hroro no pazneny 35

Paznes 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

N bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 httos://m.edsoo.ru/fL6b68d7
bu6nmoreka [JOK
3.2 TepmonnHamuka. TenioBbie MalIMHbI 20 1 httos://m.edsoo.ru/fL6b68d7
33 ArperaTHble cocTosiHUS BeniecTBa. dazoBbie 14 1 bubnuoreka [IOK
' HEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
41 IKTpHIECKOE NOe 24 1 https://m.edsoo0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 24 1 https://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
43 Torit B pasTiHBIX cpeax 6 https://m.edsoo.ru/f16b68d7

Hroro no pazgeny o4



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Paznea 5. PU3HNUYECKHAN MPAKTUKYM

. bu6mmoreka [IOK
>l OUSMHCCKHH MpaKTHKyM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [IOK
Peseparioe pems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne = HaumenoBanmue
(undposbie)
n/  pa3sgesioB H TeM Bcer  KoHTpoJibH IpakTHyeck
oOpa3oBaTe/ibHbIE
n NporpaMmel 0 ble padoThI ue padoTsl
pecypchl
IToBTOpEHME 7 1
Paznen 1. JIEKTPOANHAMUKA
bu6nmoreka [IOK
11 MarunuTtHoe 1oJe 14 https://m.edso0.ru/39859
efl
DJIEKTPOMAarHuTH bubnnorexa [JOK
1.2 P 13 1 https://m.eds00.ru/39859
ast MHIYKIUS
efl
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
Mexanuueckue bubmorexa LIOK
2.1 7 https://m.eds00.ru/39859
KoJieOaHus
efl
DIEKTPOMAarHuTH bubmorexa LHOK
2.2 P 12 https://m.eds00.ru/39859
bI€ KOJICOAHUS
efl
MexaHnyeckue u bubmmoreka IIOK
2.3 3JIEKTPOMAarHuTH 13 1 https://m.eds00.ru/39859
bI€ BOJIHBI efl
bu6nmorexa LIOK
2.4 Ornrtrka 23 1 https://m.eds00.ru/39859
efl
Wroro no pazueny 55

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

but6mmorekxa [IOK
3.1 Ocuoset CTO 5 1 https://m.edso0.ru/39859
efl
Hroro mo pazneny 5

Pasnesn 4. KBAHTOBASI ®PU3UKA

Kopnyckynsipao- bu6muoreka [IOK
4.1 BOJIHOBOI 10 https://m.edso0.ru/39859
Jyalu3M efl
bubnunoreka LIOK
4.2 Pusnia aToma S https://m.edso0.ru/39859
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efl

duzuka
ATOMHOTO sIpa H bubnunorexa LIOK
43 P 5 https://m.eds00.ru/39859
3JIEMEHTaPHBIX of1
YacCTHII T
Hroro mo pazneny 20

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DJIEMEHTHI bubmuorexa [IOK
5.1 ACTPOHOMMUH U 12 https://m.eds00.ru/39859
acTpou3uku efl
Hroro no pazgeny 12

Pazgen 6. PU3HUECKHA MIPAKTUKYM

DrsHIecKuil bubnunoreka LIOK
6.1 33 16 https://m.eds00.ru/39859
NPaKTUKYM
efl
Htoro no pazneny 33
Pa3znen 7. OGOBIIAIOIIIEE IOBTOPEHUE
CucreMmaTuzamnus
1 0000I1IeHHE
MPEIMETHOTO
COJIepPIKaHUS U
OlILITa bu6nmorexa LIOK
7.1 6 https://m.edso0.ru/39859
eI TEILHOCTH, of1
nproOpeTEHHOTO o
IPU U3yYCHHUH
Kypca pusuku 10
— 11 kmaccoB
Hroro o pasneny 6
bubnunorexa LIOK
PeszepBHOE Bpems https://m.eds00.ru/39859
efl
OBIIEE
KOJIMYECTBO
165 16
YACOB I10

[NPOT'PAMME



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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['paduk O1eHOYHBIX Tpoueayp cpeaHero oduiero oopasosanuss MAOY "Umxenepusiii muueit HI'TY"
B 2026-2027 yae6HOM TOTY

YpoBeHb
Kon-Bo . Kiaccet
[Tepuon JaTa . dbenepanbHbIi/
Bun oneHo4HOM ITpouie1ypsl BpEMEHU IIpenmer ., | (MOXHO ¢
MIPOBEACHUS MIPOBEICHUS peruoHaNbHbIH/ .
(ak.gac) .. JUTEPOI)
JIUICHCKU T
1 Hexens OneHo4YHbIE MPOIETYPHI He
NPOBOAATCHA ¢pusuka
08.09.2025 | BxojHasi KOHTpOJIbHAs paboTa 1 ¢usmka JIUIIECKUI] 9
2 menens 11 centsiOpst | BxoaHast KOHTpOJIbHAsI paboTa 1 ¢usnka JIUICHCKHI 8
11 Cents6pp | BXOAHOI KOHTPOJIB 1 ¢usnka JIUICHCKHI 11
3 Hepens 19 CenTs0pb | BXOAHOM KOHTPOIIb 1 dusnka 10
8 et 24.10.2025 "MexaHn4ecKoe ILBI/I)K@VI;II/IC u 1 5 5 9
CIOCOOBI €T0 OTHCAHUS (dbuszuka JINIEUCKAMN
24 OkTs0pp | auHAMMKa 1 busnka 10
9 nenens 27 Oxta0pp | MarrutHoe none. MU 1 ¢usuka 11
11 nenens 21 Hos0ps | Mexanuka 1 Pusnka 10
12 nenens 27 Hos0pst TEILIOBbBIE SIBJICHHSI 1 ¢usuka JULEHCKHI 8
K.p. «Mexannueckoe
13 nepens 1 exaOpb P 1 N 7
JIBYDKEHUE ¢duznka JUTIEHCKUHT
8 Jlexabpn Konebanus 1 ¢dusnka 11
14 nenens K
11.12.2025 OHTpOJIHHAS paboTa IO TeMe 1 5 5 9
«3akons! HeroToHa» (dbuszmka JIMIEUCKAH
22 Jlexabpp | MKT 1 dusnka 10
16 nenens Ka aJbHasi KOHTPOJIbHAS
A 25 Jlexabps Genp OHTPO 1 11
pabota ¢duznka
KontponbsHas pabora 1mo Teme
19 Henensa 29.01.2026 "B3aumMopeiicTBue Tell. 3aKOHBI 1 9
coxpaHeHus" ¢buznka JTUTIEHCKUI




K.p. «Macca u cuna.

5 ®eBpanp N 1 N 7
20 memens BsaumogeiictBue Ten» busnka JMLEHCKUI
7 deBpanb TEPMOJMHAMUKA 1 dusnka TULEHCKU 10
21 nenens 10 peBpans | snexTpUUecKHe SABJICHHS 1 busuka TUTEHCKUi 8
K
20.02.2026 | Kontpobas pabora 0 Teme 1 9
23 memens KoneGanus v BOJHBI (dbuszuka
24 ®eppans | Onruka 1 pusuka 11
K.p. «/laBnenue. Cuna
26 Henens 19 Mapt Apxumena. YcioBus IJlaBaHUs 1 7
TE» ¢dusnka JULEHCKUI
29 Henens 15 anperst 3aKOHBI NOCTOAHHOI'0 TOKA 1 ¢busnka JIALICUCKHI 8
17 Anipens | Keanrosas (usuka 1 busnka 11
30 nemens 23 anpeass | BIIP 2 ¢usuka denepanbHbIi 8
31 menens 30 anpenst | BIIP 2 1o BeIOOpY | denepanbHblii 7
32 Hepenst 7 Maii Hrorosasi KOHTPOJIbHAs paboTa 2 ¢puznka 11
K.p. «Pabora. MomHOCTb.
11 Maii Oueprus. [IpocTeie 1 7
MEXaHU3MBD» (dbuszuka JIAIEUCKAH
33 Henens
N Hrorosas KonrpoubHasi
15.mait 1 .. 8
padora busnka JMIEHCKUIT
14 Mait Hrtorosasi K.p. 1 ¢busnka JIMTCHCK U 7







