IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢u3uke Ha ypoBHE CpefHero odmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHU W TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 0OOpa30BaTeNbHOW MPOrpaMMBl,
npencrasieHHbx B PI'OC COO, a Taxxe ¢ yu€ToM (enepanbHoil paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa30BaTeNbHBIX OPraHU3ALUIX
Poccutickoit deneparuu, peaausyomux OCHOBHbBIC 00pa30BaTelIbHBIC TPOTPAMMBI.

[IporpamMma mo ¢wusuke omnpenensieT o0sf3aTeabHOE IMPEAMETHOE COJEep)KaHUE, YCTaHABJIMBACT
PEKOMEHIYEMYIO TOCJIEIOBAaTEIbHOCTh M3YYEHHS TEM W pPa3lesioB Y4eOHOro mpeamera ¢ y4EToM
MEXITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€il, TIOTUKN y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEH
obyuatontuxcs. [IporpamMma no ¢usnke naét nmpeAcTaBIeHUE O IENAX, COACPKAHUH, OOIIEeH CTpaTeruu
o0y4eHMs, BOCHHMTAHUS U Pa3BUTHUS, OOy4aroIMXCS CpeAcTBaMH ydeOHoro mpeamera «Dusmka» Ha
yri1yOonéHHOM YpOBHE.

W3ydyenne = kypca ¢Gu3MKM  yrilyONEHHOTO  YpPOBHSI  MO3BOJISIET  peaju30BaTh  3aJaud
npodeccnoHaNbHOM OpUEHTAllMM, HAaIlpaBI€HO Ha CO3/JaHUE YCIOBUU [UIsl TPOSBICHHUS CBOMX
MHTEJJIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN Ka)IbIM 00y4aloUIMMcsl, KOTOpble HEOOXOAUMBI st
MPOJIOJDKEHHS 00pa30BaHusl B OPraHU3alusIX MpodhecCHoHaTLHOTO 00pa30BaHus MO Pa3IUnYHBIM (PU3UKO-
TEXHUYECKUM U HHXCHEPHBIM CHEHUATBEHOCTSIM.

B nporpamme no ¢usuke onpenensrorcs miaHUpyeMble pe3ysbTaThl OCBOCHUS Kypca (GU3UKU Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHusi: IMYHOCTHBIC, METANIPEIMETHBIE, IIPEAMETHBIE (Ha yriIyOJaEéHHOM
ypoBHe). Hay4HO-METOJOJOTHUYECKOW OCHOBOW Ui pPa3pabOTKU TpeOOBaHMH K JHUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3ysibTaTaM O0y4aroluXcsl, OCBOUBIIUX MPOrpaMMy MO (U3MKE Ha
ypOBHE cpesiHero odiero ooOpazoBaHus Ha YriyOJE€HHOM YpOBHE, SIBJSETCS CUCTEMHO-/1€ATEIbHOCTHBIN
MOJXO/I.

[Tporpamma 1o ¢u3HKe BKIIOYACT:

IUTAaHUPYEMbIE pPe3yJbTaThl OCBOEHHUS Kypca (DM3UMKM Ha YIIyOJEHHOM YpOBHE, B TOM 4YHCIIE
IPEeIMETHBIEC PE3YNIbTaThl IO TOAaM O0yUYCHHS;

cojiepkanue yueOHoro npeamera «Ou3nKay 1mo rogaM o0y4eHus.

[Iporpamma 1o ¢u3MKe UMEET MPUMEPHBIA XapakTep W MOYKET ObITh HCIIOJIb30BaHA YUUTEISIMU
(U3MKU 1715 COCTABICHUS CBOUX pabOYUX MPOrPaMM.

[IporpamMma no ¢u3MKe HE CKOBBIBACT TBOPUYECKYI0 MHHUIIMATUBY YUHUTENEH M IMPEAOCTaBIISIET
BO3MOXXHOCTH ISl pealu3ally pa3jMyHbIX METOAMYECKHX MOJIXOIO0B K MpemnojaBaHui0 (U3MKU Ha
yriay0aEHHOM YpOBHE MPHU YCIOBUM COXpPaHEHHs 00s13aTENbHON YacTH COJEpKaHus Kypca.

dusnka Kak Hayka o HaumOoisiee OOIMX 3aKOHAaX MPHUPOIBI, BBHICTyMas B KadecTBE Y4eOHOTO
IpeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa/l B CHCTEMY 3HaHUH 00 okpyskatomiem mupe. LLkoabHbII
Kypc (HU3UKH — CHCTEMOOOPA3YIOIIMHA JJIsi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB, IOCKOJIBKY
¢u3nuecKkre 3aKOHBI JIe)KAT B OCHOBE NIPOIECCOB W SBICHUH, H3yYaeMbIX XHMHEH, OUOIIOTHEH,
¢busnueckoii reorpadueii u actpoHomueii. Mcrnob30BaHne U aKTUBHOE MPUMEHEHHE PU3HMUECKUX 3HAHUIN
OTPENETIIIO XapakTep W OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUH B cdepe IHEPreTHKH,
TPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJy4EHHUsI HOBBIX MaTepUaloB C 3alaHHbIMU CBoicTBamu. M3yueHue
(GU3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHUE ECTECTBEHHO-HAYYHOM KAapTHUHBI MHpa
oOyuarolerocs, B GopMUpOBaHHE YMEHHUM MPUMEHSTh HAyYHBI METO/] IO3HAHUS IIPU BHIMIOJIHEHUH UMHU
Y4eOHBIX UCCIICIOBAHHIA.



B ocHOBY kypca ¢u3ukn Ha YpOBHE CPEIHETO 00IIero 00pa3oBaHus MOJIOXKEH Pl UACH, KOTOPBIE
MO>KHO PaccMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoea uyenocmuocmu. B COOTBETCTBUU C HEU KypC SIBISIETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COZCPKUT MaTepuall U3 BCEX pa3fesioB (PHU3MKH, BKIIIOYAET KaK BOIMPOCHl KIACCUYECKOH, TaK H
COBPEMEHHOW (PU3HKH.

Hoea cemepanuzayuu. B cOOTBETCTBUM C HEHl MaTepuan Kypca (QU3HKH OOBEAUHEH BOKPYT
¢usnueckux teopuil. Bemymmm B kypce siBasieTcss (pOpMHpOBAaHUE TMPEACTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BEIIECTBE U MOJeE.

Hoea cymanumapuzayuu. EE peanuzauus NOpeanojiaraeT HUCHOJIb30BaHUE TYMaHUTAPHOTO
noTeHIana GU3NUECKoi HayKH, OCMBICTICHUE CBSI3U PAa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHYECKUMH MTPOOIEMaMHU.

Hoea npuknaonou nanpasnennocmu. Kypc ¢usuku yriyOn€éHHOTO YpOBHS Tpenroyiaraet
3HaKOMCTBO C IIUPOKUM KPYIOM TEXHMYECKHX U TEXHOJIOTMYECKHX MPHIOKEHUH U3yYeHHBIX TEOPHH U
3akoHOB. [Ipu 3TOM paccmaTpuBalOTCsS Ha YpOBHE OOILIUX MPEACTABIECHUN U COBPEMEHHbIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoesn rxono2uszayuu peannsyeTcs IOCPEACTBOM BBEICHUS 3JIEMEHTOB CO/ICPKAHMUSL, TOCBALIEHHBIX
HKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHHUKHU U TEXHOJIOTH, a
TaKXke 00CyKIeHUs TPoOIeM PalOHAIBLHOTO MPUPOIOTIOIB30BAHUS M SKOJIOTHYECKOI 0€301MacHOCTH.

OcBoeHme cofep)kaHus < MPOrpaMmbl MO0 (U3MKE JOHKHO OBITh MOCTPOCHO Ha MPHHLUIAX
CHCTEMHO-/ICATEIIbHOCTHOrO monaxofa. Jns ¢u3uku peanusanus 3TUX NPUHLUIOB Oa3upyercs Ha
HCIOJIb30BAHUU CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JIeHCTBYIOIIEro (hakropa yueOHOTOo
npouecca. [ yriay0nEHHOro YpoBHS — 3TO CHCTEMa CaMOCTOSATEIBHOIO YYEHHUECKOTO SKCIIEPUMEHTA,
BKJIIOYAIOIIEro (hpoHTaJIbHbIE YUEHUYECKUE OMbBITHI MPU M3YYEHUHU HOBOTO MaTepuania, JabopaTopHbIe
paboTel M paboThl TpakTUKyMa. IIpu 3TOM BO3MOXHBI J1Ba crocoba peanm3anuu (HU3HIECKOTO
MpakTUKyMma. B mepBoM ciiydae mpakTHKyM MpoBoauTcs jinbo B koHIe 10 u 11 kmaccos, aubo mocie
MEPBOTO W BTOPOTO TOJYTOAUN B KaXKIOM W3 3THX KJIACCOB. BTOpoil cmoco0 — 310 mHTErpamus padboT
NPaKTUKyMa B CHCTEMY JIa0OpaTOpHBIX PabOT, KOTOPHIE MPOBOJATCS B MpOILECCe M3YUYEHHs pasjeia
(temsl). [Ipu 3TOM mox paboTamMu MPAKTUKyMa MOHUMAETCsI CAMOCTOSATEIbHOE UCCIIEI0BaHHE, KOTOPOe
MIPOBOAMTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000IMIEHHOTO BUa 6€3 MOIIaroBoii HHCTPYKIUH.

B mporpamme mo ¢usnmke cucTeMa YUEeHHYECKOTO HSKCIIEPUMEHTa, JabopaTOpHBIX paboT H
MpaKTUKyMa TMpeACTaBlieHa €IWHBIM IepeuHeM. BpIOop TeMaTuKH Uil 3THUX BHJIOB YYCHHUECKHX
MPAKTUYECKUX pPAa0OT OCYIIECTBISETCS Yy4YacTHUKaMU 0oOpa3oBaTeNbHOrO Ipoliecca HUCXOAS U3
0COOEHHOCTEH OYPOUYHOTO TJIAHUPOBAHUS U OCHaIIeHus kKaduHera ¢pusuku. [Ipu 5ToM obecrieunBaeTcs
OBJIaJIeHHE O0YYalOIUMUCA YMEHHUSIMH MPOBOJUTH MPSMbIE U KOCBEHHBIE M3MEPEHMUSI; UCCIIECTOBAHUS
3aBUCUMOCTEH (PU3MUECKUX BEIUYHMH U IIOCTAHOBKY OIBITOB IO POBEPKE MPEIOKEHHBIX THITOTES.

Bosbiioe BHUMaHME ynensieTcsl PELICHHI0 pacu&THBIX M KAaueCTBEHHBIX 3ajad. Ilpu stom s
pacu€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 3a/la4M C SBHO 33JaHHOW M HESBHO 3aJlaHHOM (hU3NYeCKOi
MOJIEJIBIO, TTO3BOJISIONINE MPUMEHATh M3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia
Kypca, TaKk M HHTErpupys IpUMEHEHHE 3HaHUN M3 pa3HbIX pas3aenoB. JlJis KayecTBEHHBIX 3aaay
MIPUOPUTETOM SIBIIIOTCS 3aJlaHUsl Ha OOBbsSICHEHHE/TpeCKa3aHue MPOoTeKaHUs (U3UUYECKUX SIBJICHUM U
MIPOLIECCOB B OKPY’KAIOIIeH KU3HU, TpeOyrolne BbIOopa GU3NUECKON MOJENN JUIsl CUTyalluH MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusMu @I'OC COO Kk MarepuanbHO-TEXHUYECKOMY O00ECIEYEeHHUIO
y4eOHOro mpoiiecca Kypc GU3MKU yrayOnEHHOTO YpOBHS Ha ypOBHE CpPEIHEro 0OIIero oOpa3oBaHUS



JOJDKEH U3y4aThCs B YCJIOBHSX MIPEIMETHOTO KabuHeTa. B kabunere pu3nuku 10KHO OBITH HEOOX0IUMOE
nabopaTopHoe 00OpyIOBaHWE JUIS BBIOJHEHHS YKa3aHHBIX B IpOrpaMMe Mo (U3HMKE YYEHHYECKHX
OTIBITOB, TA0OPATOPHBIX PA0OT M pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMOHCTpallMOHHOE 000pynoBaHHe (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MHUHHUMAJIbHOM
JOCTaTOYHOCTH M OOECIEeYMBAET MOCTAHOBKY NEPEUYMCICHHBIX B MpOrpamMMe MO (PHU3MKE KIIOYEBBIX
JIEMOHCTpalMi JUISI HWCCIEJOBAaHHMS MW3y4aeMBbIX SBJICHHH W TPOIECCOB, OSMIUPHUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX MTPUMEHEHHH.

JlabopaTropHoe 00OpymOBaHHE I YYECHHUYECKUX MPAKTHUCCKUX paboT (GOpMHpYyEeTCs B BHUIE
TEMaTHYECKHX KOMIUIEKTOB W 0OECIICUYMBACTCS B PAcuéTe OJHOTO KOMIUIEKTA Ha JBYX OOydaroImmxcs.
TemaTnueckue KOMILIEKTHI Ja0OpaTOPHOro 000pYIOBAHUS JOIDKHBI OBITH MTOCTPOEHBI HA KOMIUIEKCHOM
WCTOJIb30BAHNHU aHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BUJIE ITUPPOBBIX 1a00paTOPUH.

OCHOBHBIMU LENAMH U3Y4YeHUsT GUZUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

dopMupoBaHHE HMHTEpeca W CTPEMJICHHS OOydYalomUXcs K HAyYHOMY H3YYEHHIO TPHPOIHI,
pa3BUTHE UX UHTEIICKTYATIbHBIX M TBOPYECKUX COCOOHOCTEHA;

pa3BUTHE MPEICTABICHUI O HAYYHOM METO/E MO3HAHHA U (HOPMHPOBAHHE HCCIEIOBATEIHCKOTO
OTHOIICHUS K OKPYXAIOIHM SIBICHHSIM;

(dbopmMHpoBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysbTaTa U3y4eHUs OCHOB CTPOCHUS MaTEpUu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PH3UKH;

(dopmupoBaHre YMEHUN OOBSACHSTD SIBICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM M HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMupoBaHHE TPENCTABICHUI O PONMM (U3MKK IS Pa3BUTHSA APYIMX ECTECTBEHHBIX HAyK,
TEXHHUKH U TEXHOJIOTHH;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cdepax Oymyried mpodecCuoOHAIbHOW NESTEIbHOCTH,
CBSI3aHHBIX C (PM3UKOM, MOATOTOBKA K AaJbHEHIIEMY OOy4eHHIO B 3TOM HAIlPaBJICHUH.

JlocTrmkeHne 3THX Iienel o0ecrieunBaeTesl pelIeHueM CIIeAyIOMuX 3a/ad B MPOIEecce M3YydeHHS
Kypca (pU3UKU Ha YPOBHE CPEAHEr0 00IIEro 00pa3oBaHUs:

npuoOpeTeHre CUCTEMbI 3HaHUIM 00 O0IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJIIOYAss MEXAaHUKY, MOJIEKYJSPHYIO (U3HKY, 3JCKTPOJMHAMUKY, KBAHTOBYIO (PM3HKY W DIIEMEHTBI
acTpo(hu3HKH;

dbopMupoBaHHE YMEHHH NPUMEHATh TEOPETHUECKHE 3HAHUS [UIA OOBACHEHUS (pHU3ndecKux
SIBJICHUI1 B IPUPOJIE U JJIS IPUHATHS PAKTHYECKUX PEHICHUH B IOBCETHEBHOI XKHU3HHU;

OCBOEHHE CIIOCOOO0B PEIICHUS PA3IMYHBIX 3a/1a4 C SIBHO 3aaHHON (pru3n4eckol Monenslo, 3a1ad,
MOJIPa3yMEBAONINX CAMOCTOSTEIFHOE CO3JaHne (PU3MYECKOI MOJIeNH, aJleKBaTHON YCIIOBHSM 33aa4H, B
TOM YHCJIE 3a]1a4 MH)XEHEPHOTO XapaKTepa;

NOHMMaHHe (U3MYECKMX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUYECKHX ~ yCTPOMCTB u
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUSI HAa OKPYXKAIOIIYIO CpEay;

OBNIQJICHUE METOJAMU CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M MPOBEACHUS  (DU3MUYECKHX
HKCTIEPUMEHTOB, aHAIN3a U MHTEpHpeTanuu NH(GOpManuu, onpeaeaeHus] JOCTOBEPHOCTH TOTy4YEHHOTO
pe3ynbTara;

CO3/IaHME YCJIOBUH Il Pa3BUTHUS YMEHUM MPOEKTHO-UCCIEIOBATEIbCKOM, TBOPYECKOM
IEATeNbHOCTH;

pa3BuTHE HHTEpeca K chepam npodecCuoHaNbHOM eI TeTbHOCTH, CBA3aHHON C (PU3UKOM.



B cootBerctBum ¢ tpeboBanusiMu OI'OC COO yrayOn€HHBI ypOBEHb H3Y4YCHHS Y4eOHOTO
npeamera «®u3nMka» Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHMs BbIOMpaeTcss OOy4aroIUMUCH,
TUTAHUPYIOIIMMU TPOJIOJDKEHUE 00pa30BaHUs MO CHEIHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha wsyuenue ¢usuku (yrmyOn€HHBIA YpOBEHB) Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHMA
orBoautcs 340 yacos: B 10 kitacce — 170 yacoB (5 yacoB B Hezento), B 11 knacce — 170 yacoB (5 yacoB B
HEJIENIO).

[Ipemmaraemerit B mporpamme mo (U3UKe IMepevyeHb JIA0OPATOPHBIX M TMPAKTHYECKUX PadoT
SBIIETCS PEKOMEHJI0BAaHHBIM, YUUTENb JIeJaeT BhIOOp MPOBEACHUS JIaOOpAaTOPHBIX pabOT M OMBITOB C
y4ETOM UHIUBUAYATBHBIX OCOOCHHOCTEH 00YJIaroIuXCsl.

COJAEP/KAHUE OBYYEHUA
10 KJTACC

Pazgen 1. HayuHsiii MeTO MO3HAHUS NPUPOBI.

Odusnka — (QyHIAMEHTaTbHAs Hayka o mnpupoae. HaydHpli METON TMO3HAHUS W METOMbI
UCCIEeIOBaHMS (PU3NICCKUX SBICHUM.

DKCIIEpUMEHT U TEOpHs B TIPOIECCe MO3HAHUS TPpUpoibl. Habmonenne u 3KCnepuMeHT B PU3UKE.

Crnioco0b1 n3MepeHus: GU3NIECKUX BETMUMH (aHAJIOTOBBIE U IIU(PPOBBIC U3MEPUTEIbHBIE TPHUOOPHI,
KOMITBIOTEPHBIC JATYUKOBBIC CUCTEMBI).

[TorpentnocTn n3MepeHnit GU3NIECKUX BETUIHH (a0COIOTHAS U OTHOCUTEIIbHAS).

MopenupoBanue GU3HMYECKUX SBJICHUN U MPOILIECCOB (MaTepualibHas TOYKa, aOCOIFOTHO TBEPIOE
TeJo0, UJIeaabHas KUIKOCTh, HICATBbHBIN Ta3, TOUYEHHBIN 3apsan). [ unoreza. ®u3nueckuii 3aKOH, TPAHUIIBI
€ro npuMeHuMocTH. Ousndeckas TEOpHsl.

Ponw u Mmecto pusuku B GpopMHUpOBaHUM COBPEMEHHOM HAYYHOW KapTHHBI MUPA, B MPAKTHIECKOMN
eITeIbHOCTH JII0ACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomael, nPaKmMuKym.

N3mepenue cuibl TOKa M HAMPsDKCHUS B [EMH MOCTOSIHHOTO TOKA MPU MOMOINU aHATOTOBBIX U
UG POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1UppoBoit Tabopartopueit mo ¢usuke. [Ipumepsl u3MepeHnss GU3NIESCKUX BETUIHH
MIPU TIOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pa3zpen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanunueckoe ABuxeHue. OTHOCUTENIBHOCTh MEXaHUYECKOT o ABMKeHUs. CrucTema oTcuéra.

[Tpsimast u oOpaTHas 3aa4M MEXaHUKH.

Pannyc-BekTop MaTepHaIbHON TOYKH, €70 IIPOEKIUU HA OCH CUCTEMBI KOOpAUHAT. TpaekTopus.

[Tepemenienue, CKOPOCTH (CPEIHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM
TOYKH, UX MPOEKIIUU Ha OCH CUCTEMBI KoopauHaT. Cllo)keHre epeMENIeHUI U CII0XKEeHHE CKOPOCTEH.

PaBHOMEpHOE HM PaBHOYCKOPEHHOE TMPSAMOJMHENHOE JBH)KEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS U MyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX TpaUKu.

CBoOoaHoe majeHre. Y cKopeHue CBOOOIHOTO MaieHus. J[BrkeHne Tena, OpOIIeHHOTO MO/ YIJIOM
K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTU U YCKOPEHUS MAaTePUAIBHON TOYKH OT BPEMEHHU U HX
rpaduKu.



KpuBonuneiinHoe nBuxeHue. [[Br)keHHWE MaTepUaTbHOW TOYKM MO OKPY)KHOCTH. YTJoOBas H
nuHeWHas ckopocTh. Ilepuox u  wyactora oOpamenus. LleHTpocTpemutenbHoe (HOpMabHOE),
KacaTelibHOE (TaHT€HIIMAIbHOE) U MTOJIHOE YCKOPEHHE MAaTepUaIbHON TOUKH.

TexHnuyeckue ycTpoilcTBa M TEXHOJOTMYECKHE IPOLECCHl: CIUAOMETD, IBMKEHUE CHApPSAOB,
[[EMHBIC, IIeCTePEHYATHIC U PEMEHHBIC TTepPeIadr, CKOPOCTHBIC JTHU(THI.

Hemoncmpayuu.

Mopenb cucteMsl OTCUETA, UIUTFOCTPALIMS KHWHEMATHUYECKUX XapaKTEPUCTUK JBUKEHHUS.

CriocoOsbl UCCIIEIOBAHUS IBUKEHUH.

Nnnroctpanus npeaeabHoro nepexoa 1 i3MepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHHI C UCTIOTH30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Ha6imtoienne ABrKeHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagienue ckopocTu npu JBUKEHUU MO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MYTEH, TPACKTOPUI, CKOPOCTEN JBH>KEHHUS OJJHOTO U TOTO K€ TeJla B PA3HBIX CHCTEMax
OTCY€Ta.

Yuenuueckuii sxkcnepumenm, nadopamopnusie padomeol, nPAKMuUKyMm.

N3ydyeHne HepaBHOMEPHOTO JABUKEHUS C LIEIbIO ONPEAEIEHUS MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHHUs IpU MPSIMOJMHEWHOM PaBHOYCKOPEHHOM JBHKEHHMM II0 HAKJIOHHOM
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHuss CBOOOJHOrO maaeHHs (PEKOMEHIIOBAHO WCIOJb30BaHUE IU(POBOI
nabopaTopun).

N3yuenne nBWKEeHHS Tena, OpOIIEHHOTO TOpu3oHTaNbHO. I[IpoBepka THIMOTE3Bl O MPSMOM
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAJIBHOCTBIO MOJIETA M HAYAJIBHON CKOPOCTBIO TeNa.

N3yuenne nBuKeHUs Teaa M0 OKPY>KHOCTH € IMTOCTOSIHHOM 110 MOAYIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOA OOpaIieHHs] KOHUYECKOTO MasiTHUKA OT €r0 MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBbit 3akoH Hbrorona. MuepruanbHble cuUCTEMBl OTcuéTa. I[IpMHLIMI OTHOCHUTEIBHOCTH
lNanunes. HennepuuanbHbie cucTeMbl 0TCuéTa (onpeieiieHue, MpuMephI).

Macca tena. Cuna. [IpuHIUI cynepno3uiuu Cull.

Bropoii 3akon HetoTOHA 119 MaTepraibHONM TOUKH.

Tpetuii 3akoH HproTOHA 11711 MaTepHaibHbBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. DKBUBAICHTHOCTh TPABUTALIMOHHON M MHEPTHOM MACCHI.

Cuna TsoKkecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TMAJCHHSI OT BBICOTHI HAJ[ MOBEPXHOCTHIO
IUTAHETHI U OT Teorpaduueckoi mupoThl. [[BukeHe HEOSCHBIX Tel M UX CIIyTHUKOB. 3akoHEI Keriepa.
IlepBast kocMHUUeCKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIErocsi C YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUs CKOJIBKEHHS W CHiia TpeHHs Mmokos. KoadduuueHnt
TpeHus. Cuia CONPOTUBIICHUS ITPU ABUKEHUU Tela B KUIKOCTH WM Tasze, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JBUKEHUS.

Hasnenue. 'napocrarnueckoe gasinenue. Cuiia Apxumena.

TexHuueckue yCTpoMCTBA M TEXHOJOTMYECKHME IMPOLECCH: MOJLIUIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.



Hemoncmpayuu.

HaGmtoienne ABMKEHUS TN B MHEPIHUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMaX OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kadenne AByX HMJIMHIPOB WJIU IIAPOB Pa3HON MAcCChl C OJUHAKOBBIM YCKOPEHHEM OTHOCUTEIBHO
HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PAaBHOAECUCTBYIOIIEH NPUIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChl Tela Ha €ro
YCKOPEHHUE B UHEPLUAIBHOM CUCTEME OTCUETA.

PaBeHCTBO ciI, BOBHUKAIOIINX B PE3YJIbTATE B3aMOJEHCTBHUS TEIL.

N3mMepenne mace 1o B3auMoICTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM MOBEME U AJECHUH.

[{eHTpOOE)KHBIE MEXAaHU3MBI.

CpaBHeHMe CHII TPEHUS TOKOS, KaU€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomeol, nPAKMUKYM.

N3mepenne paBHOIEHCTBYIOMIEH CHJT TIPH IBMXKCHUH OpyCKa 10 HAKJIOHHOW TJIOCKOCTH.

[IpoBepka runoTe3sl O HE3aBUCUMOCTH BPEMEHU JBUKEHHS OpycKa M0 HAKJIOHHOMW MJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCMOCTH CHIJT YIIPYTOCTH, BOSHUKAIOIIHMX B MPYKUHE U PE3UHOBOM 00pasIe, OT
ux aegopmanuu.

W3yuenue IBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IIEPEKUHYTOMN uepe3 JErKuid OJI0K.

N3mepenue ko3 duirieHTa TpeHUs [0 BEIMIUHE YTI0BOro Koddduirenta 3aBucuMoctu Frp(N).

WccnenoBanmne aBmkeHHs Opycka MO HAaKJIOHHOW IJIOCKOCTH C MEPEMEHHBIM KO3(h(UIIHEHTOM
TpEHUs.

N3yuenune nBukeHus rpysa Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomoTHO TBEpoe Teno. [locTynarensHoe U BpamaTeaIbHOe ABIKEHUE TBEPIOTO Teaa. MOMEHT
CWJIbl OTHOCUTENBHO OcHU BpaiieHus. [lnedo cunbl. ClokeHne Cuil, TPHIOKEHHBIX K TBEPAOMY TENy.
LlenTp TsKECTH TENA.

YcnoBus paBHOBeECUs TBEPAOIO TeEA.

YcToliunBoe, HeyCcToUNBOE, Oe3pa3IuIHOe paBHOBECHE.

TexHuueckue ycTpoOHMCTBAa M TEXHOJOTHMYECKHUE MPOILECChl: KPOHIITEHH, CTPOUTENIbHBIN KpaH,
peméTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaol, npaKmuxKym.

HccenenoBanue ycioBull paBHOBECUs TBEPAOTO TENIA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJl YIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOTO TEJIAa, UMEIOIIETO IO/l OMOPBI.

Tema 4. 3akonbl coxpanenus 6 MexaHuke.

NMnynsc MarepuanbHOM TOYKHM, CHCTEMBI MaTepUANbHBIX ToueK. LleHTp Macc cucremsl
MarepuaibHbIX TO4ueK. Teopema 0 JBUKEHHUH LIEHTPa Macc.

Nmnynbe cuiibl 1 U13BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMs UMITYJIbCA.



PeakTuBHOE IBUXEHUE.

MowmeHT uMiynbca MaTepuanbHoi Touku. [IpencraBieHue 0 COXpaHEeHUM MOMEHTA WMITYJIbCa B
LEHTPAIbHBIX MOJISIX.

PaboTa cuibl Ha MajgoM M Ha KOHEYHOM IepemenieHud. ['paduueckoe mpeacraBieHue padOThI
CUJIBL.

MOoONIHOCTE CHJIBI.

Kunernueckas sHeprusi MaTepuaibHON TOUYKU. Teopema 00 M3MEHEHUH KUHETHYECKOW SHEPIHH
MaTepHaTbHON TOYKH.

[ToTeHumanpHbple U HEMOTEHIMANbHBIE cUibl. [loTeHManbHas 3Heprus. [loTeHnIManbHAs SHEPTUs
yrpyro jedhopMupoBaHHON TPYKUHBIL. [loTeHIIManbHAS SHEPTUS TeNa B OJHOPOJIHOM TPAaBUTAIIMOHHOM
nosie. [loTennmanpHas sHEprus Teaa B rpaBUTALMOHHOM MOJI€ OJTHOPOHOTO 11apa (BHYTPHU U BHE I11apa).
Bropas kocmuueckast ckopocTb. TpeThsi KOCMUUYECKasi CKOPOCTb.

CBsi3b pa0OTHI HEMOTEHITUATBHBIX CHJI C U3MEHEHHEM MEXaHUYEeCKOW SHEPTUU CHUCTEMBI TeNl. 3aKOH
COXpaHEHUs MEXaHUYECKOW YHEPTHH.

VYrpyrue u Heylnpyrue CTOJIKHOBEHHS.

VpaBHenue bepnyinu s uMIeaNbHOM JKHUJIKOCTHM KakK CIEICTBUE 3aKOHA COXPaHECHUS
MEXaHUYECKOU SHEPTUH.

TexHuueckue yCTpOWCTBAa M TEXHOJIOTMYECKUE MPOLIECCHI: JBUKEHHE PAaKET, BOAOMET, KONED,
MPYXUHHBIA TUCTOJIET, THPOCKOIT, (PUTYpHOE KaTaHWEe Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

H3MepeHnrie MOIITHOCTH CHUJIBI.

W3meHneHue sHepruM Teja Mpu COBEPIIEHUN pabOThI.

B3anmHbIe nipeBpallieHus KHHETUYECKON U MOTEHIMAIbHOW SHEPTUd IPU JEHCTBUU HA TEJIO CHUJIBI
TSPKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHne SHepruu Ipu CBOOOIHOM TACHUU.

Yuenuueckuit sxcnepumenm, nadopamopniuie pabomaol, nPAKMUKym.

N3mepenne umnyinbca Teaa 1o TOpPMO3HOMY MYTH.

W3mepenue CUITbl TATH, CKOPOCTH MOJIEITH IEKTPOMOOUIISI K MOIITHOCTH CUJIBI TSTH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEa C UMITYJIbCOM CHUIIBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCA PU YIPYTOM B3aUMOJEHCTBHH.

N3MepeHrie KHHETUYECKOUW SHEPTUH TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHEeHME N3MEHEHHSI TIOTCHIIMAIBHON YHEPTUH TIPY>KUHBI C paOOTOM CHITBI TPEHHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS TPU ABMKCHUU TeJla IO HAKIIOHHOW TUIOCKOCTH.

Pa3nea 3. MoaekynsipHasi pu3nka 1 TepMOAMHAMHUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopull.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIIsipHO-KMHeTn4Yeckoit Teopun (MKT), ux onbiTHOoe 000CHOBaHHE.
Hubdysus. bpoyHoBCckoe nBMKEHHE. XapaKTep ABHKEHUS W B3aUMOJCHCTBHUS YAaCTHI] BEIIECTBA.
Monenu cTpoeHHs Ta30B, JKUJIKOCTEH U TBEPIABIX Tel U 00BbSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozeneid. Macca u pazmepsl Mosiekyin (atomoB). KommuectBo Bemectsa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temrepatypa u criocoObl e€ n3mepenus. [lkana remneparyp Lenbcus.

Mopenb ull€adbHOTO Ta3a B MOJIEKYJISAPHO-KMHETUYECKOW TEOPHUM: YaCTULBI Ta3a JABUXKYTCA
XA0THYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.



l'a3zoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOGcomioTHas Temriepatypa (mIkKaia
temneparyp KenpBuna). 3akoH JlansToHa. M3omponeccsl B UealbHOM ra3e ¢ HOCTOSSHHBIM KOJINYECTBOM
BemiecTBa. [ papuueckoe npencraBieHre H30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

CBsi3p MEXIy [aBICHUEM U CpPEIHEH KUHETHMYECKOM SHEpruedl IMOCTYNATEIbHOIO TEIIOBOIO
JBIDKEHUSI MOJIEKYJl HJI€AIBbHOTO ra3a (OCHOBHOE YPAaBHEHHE MOJICKYJISPHO-KUHETUYECKOH TEOpUH
HJICATHbHOTO Ta3a).

CBs13p aOCOJIIOTHOM TEMIIEpaTypbl TEPMOJIMHAMUYECKON CHCTEMBI CO CPEIHEH KUHETHYECKOU
SHEPTHUel MOCTyNaTeNIbHOTO TEIIOBOTO JBUKEHNUS €€ YaCTHL.

TexHuuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IPOILIECCHl: TEPMOMETP, OapoMeTp, MOJydyeHHue
HaHOMAaTEPHUAaJIOB.

JHemoncmpayuu.

Mojenu IBUKEHUS YaCTHUIl BEILIECTBA.

Monens OpOYHOBCKOTO TBUKEHHUS.

Buneopoinuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBHIKEHUS.

Huddy3us sxuaKocTei.

Mogens onbita LlTepHa.

[Iputskenrne MOJIEKYII.

Moaenu KpUCTaUIMYECKUX PELIETOK.

Habmtonenue u nccieoBaHue U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomaul, npaKmuxKym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIJIOBOTO paBHOBECHS ITPH TEIUIOOOMEHE MEXTy ropsiueit
U XOJIOTHOU BOOH.

N3ydyenne  u3oTepMuyeckoro mporecca  (peKOMEHJOBAHO  HCIOJIb30BaHHE  LUQPOBOIA
nabopaTopun).

N3yueHnune n30X0pHOro nporecca.

N3ydenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonnnamuueckass (T/]) cucrema. 3amaHue BHEHNIHMX YCJIOBUM I TE€PMOJMHAMHYECKOMN
cucteMbl. BHeniHue u BHyTpeHHHEe napameTpsl. [lapaMeTpbl TepMOAMHAMUYECKON CUCTEMBI KaK CpeaHUE
3HAYEHMS BEJIMYHH, ONUCHIBAIOIINX €€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nawano TtepmoamHamuku. CamMoOmpou3BOJIbHAS —pelakcalns TEePMOJAMHAMHYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogenps uaeanbHOro ra3a B TEPMOJMHAMUKE — CUCTEMa YpaBHEHUI: ypaBHeHue MenpeneeBa—
Knaneiipona u BelpakeHUE 1JI1 BHYTPEHHEH SHEPIUM. Y CIOBUS IPUMEHMMOCTH 3TON MOJENN: HU3Kas

KOHILICHTpALUsl YaCTHULl, BEICOKHE TeMIIepaTyphl. BelpakeHue Uil BHYTPEHHEN 3HEPruu OJHOATOMHOTO
UJIeaIbHOTO Ta3a.

KBa3ucrarndueckue n HECTaTHYSCKHUE IMPOLCCCHI.

DneMeHTapHasi paboTa B TepMOJIMHAMHKE. Brrancnenne paboTsl mo rpaduky mpoiecca Ha pV-
auarpamme.

Tennonepenava kak croco® M3MEHEHHsI BHYTPEHHEH YHEPTUHA TEPMOJMHAMUYECKON CHCTEMBI 0e3
coBepieHus padboTel. KoHBeK1MSI, TEMIONPOBOAHOCTD, U3JIyUYEHHUE.



KonnuectBo Temnotsl. TermmoémkocTe Tena. YaenbHas U MOJISIpHas TEIUIOEMKOCTH BEILIECTBA
VYpaBHeHue Maiiepa. YaenbHas TEIUIOTa CropaHus TOIUIMBA. Pacd€r KoJM4YecTBa TEIIOTHI IIPU
terutonepenayve. [lonstre 06 annabatHoM mporiecce.

[TepBrIii 3aKOH TepMOAUHAMUKU. BHYTpeHHs 23HEeprusi. KomudecTBo TEIIOTH U padoTa Kak MEphI
W3MEHEHUS BHYTPEHHEHN YHEPTrUr TEPMOIUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TepMOAMHAMHMKH [JIi PABHOBECHBIX IPOIIECCOB: Yepe3 3aJaHHOE PAaBHOBECHOE
COCTOSIHME TEpPMOJUHAMHYECKONM CHCTEMbl MPOXOAUT €IWHCTBEHHas ajauabara. AOconroTHas
TeMIeparypa

BTtopoii 3aK0H TEPMOJMHAMUKY ISl HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEPENATh TEILIOTY
or Oojee xoionHOro Tena k Oomee Harperomy 0Oe3 komnencanuu (Kmaysumyc). HeoOparumocts
MPUPOIHBIX IIPOIIECCOB.

[Ipunuure geiictBus Ternosbix MamuH. KIT/.

MakcumanbHoe 3Hauenue KI1/. ukn Kapho.

OKOJIOTMYECKUE ACMEKThl HCIIOIb30BAHMS TEIUIOBBIX JABUrareneid. TemioBoe 3arps3HeHue
OKpY>KaloIleu Cpeibl.

TexHuyeckne yCcTpoWcTBA W TEXHOJOTMYECKHME MPOLECCHI: XOJOAWIBHHMK, KOHJIHULIHOHED,
IU3eIbHBIA U KapOIOpaTOPHBIA JABUTATENH, MapoBas TypOMHA, MOJIyYeHHE CBEPXHU3KUX TEMIIEparyp,
YTWIM3ALUsSI ~ «TEIUIOBBIX»  OTXOAOB C  KCHOJb30BaHUEM  TEIUIOBOIO  Hacoca,  yTUIIU3aIus
OMOOPraHNYECKOT0 TOIIJIMBA JIJISl BEIPAOOTKH «TETLTIOBOWY M AJIEKTPOIHEPTHH.

Jemoncmpayuu.

H3meHneHue TemnepaTypsl IPU aIna0aTHueCKOM PaCIIMpEHUH.

Bo3aymHoe orauso.

CpaBHEHHE YJIETbHBIX TEMIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHUST BHYTPEHHEHN YHEPTHUH.

UccnenoBanue aquabaTHOro mporecca.

KomnbroTepHbie MOAENH TEMIOBBIX IBUTATEIEH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padonivl, RPAKMUKYM.

N3mepenne yaenbHOU TeIIOEMKOCTH.

UccnepoBanue nporecca OCThIBaHUS BELIECTBA.

HccnenoBanue aquabaTHOTO IpoIecca.

N3yueHne B3aMMOCBSI3U SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATYPhI KUIICHUS
JKUIKOCTEH.

Tema 3. Acpezcamnuie cocmoanusn eeujecmea. Dazoevie nepexoonl.

[TapooGpa3oBanue u koHeHcanus. Mcmapenue u kuneHue. Y nefbHas TeIioTa mapooOpa3oBaHus.

Haceiiennsle 1 HeHachlllleHHbIE Mapbl. KauecTBeHHAss 3aBUCUMOCTb IJIOTHOCTH W JIaBJICHUS
HACBIIIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACBIIIEHHOTO Mapa. 3aBHCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JABJICHUS B KUJIKOCTH.

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIBHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrammmueckue u amopdHble Tena. AHU30TPONMHS CBOWCTB KPHCTAILIOB.
[TnaBnenue u kpucraum3anus. Y aenpHas TeroTa miasineHus. Cyoaumanms.

Hedopmarmu tBEpoTO Tena. Pactspkenue u cxarme. Cnur. Moayne FOwnra. Tlpenen ynpyrux

nedopmariuii.



TennoBoe pacmupeHue >XKUAKOCTEH U TBEPABIX Tel, OObEMHOE W JIMHEWHOE pacHIupeHHeE.
AHTapMOHU3M TEIUIOBBIX KOJEOAHWN YacTHIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIUPEHUS Tel (Ha
KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue YHEPTUH B PA30BBIX MEPEXOax.

VYpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHUE. Koad duiineHT moBepXHOCTHOTO HaTsHKeHUs. KanmisipHble SIBJIeHHUS.
JlaBiieHure moa UCKPUBJIEHHON OBEPXHOCTHIO )kuaKocTu. @opmyina Jlamnaca.

TexHuyeckrne ycTpoONCTBa M TEXHOJOTMYECKHE IMPOLECCHI: KUIAKHE KPHUCTAIIbL, COBPEMEHHBIE
MaTepHuabl.

Jemoncmpayuu.

Tennosoe pacmupenue.

CBolicTBa HaCHILEHHBIX MAPOB.

Kunenue. Kunenne npyu noHUKEHHOM JIaBJICHUH.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMH TJIEHKAMM.

CmaunBaHue.

Kanwumsapueie sBneHus.

Mopgenu HEHEIOTOHOBCKOM JKUJIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

UccnepoBanue HarpeBaHus U TUIABJICHUS KPUCTAUIMYECKOTO BEILIECTBA.

Bunst nedopmaruii.

Hab6mronenne mansix aedopmariuii.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomeol, nPAKMUKYM.

N3ydeHune 3akOHOMEPHOCTEN UCTIAPEHUS KU AKOCTEH.

N3Mepenne yienbHOM TETIOTHI TIJIABJICHUS JIbJA.

N3ydeHue CBOMCTB HACHIILICHHBIX MTAPOB.

N3mepenue abCOMOTHOM BIXKHOCTH BO3yXa M OI[EHKA MACChl TApOB B IOMEIIICHUH.

N3mepenue ko3 uirieHTa mOBEpXHOCTHOTO HATSHKEHUSI.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AeGopMaIli PE3UHOBOTO 00pasia OT MPUIOKEHHON K HEMY CHITHIL.

Paszgea 4. diekTpoauHaMHKA.

Tema 1. Dnexmpuueckoe noe.

DJIeKTpU3anus Tl U €€ MPOSBICHUSA. DICKTPUUECKUM 3apsa. J[Ba Buaa 3JIEKTPUUECKUX 3aPSI0B.
[IpoBOMHUKHK, IUAAEKTPUKA M MOJYIPOBOAHUKH. OJIEMEHTAPHBIM JJIEKTPUYECKUN - 3apsig. 3aKOH
COXpaHEHUs 3JIEKTPUUECKOTO 3apsi/a.

B3aumopeiictsue 3apsioB. Toueunsle 3apsaasl. 3akoH Kynona.

Dnekrpuueckoe nose. Ero neiictBrue Ha 3IeKTpUUYECKUE 3apsi/ibl.

HanpsokéHHocts  anekTpuyeckoro  moisi.  IIpoOubiid  3apsin.  JIMHMM — HanmpspKEHHOCTH
ANEKTPUUECKOTO N0JI1. OJHOPOIHOE IIEKTPUUYECKOE TIOJIE.

[ToTeHIManbHOCTh  BJIEKTPOCTATUYECKOTO TOJIA. Pa3HOCT MOTEHIHAIOB M HANpsSHKEHHE.
[ToTennmanpHas HEpPrus 3apsAja B 3JIEKTPOCTaTUYECKOM MoJie. [oTeHmran 3;1eKTpocTaTHYecKoro moisl.
CBsi3p HaNpsHKEHHOCTH TOJS M Pa3HOCTH MOTEHLMAJIOB JUIS AJIEKTPOCTATUYECKOro TMost (Kak
OJIHOPOJIHOTO, TaK U HEOJHOPOAHOIO).

[IpuHOUI Cyneprno3unuu 3JIEKTPUIECKUX MOJIEH.



[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apsykeHHOM ceprl. [Tose paBHOMEpPHO 3apsHKEHHOTO
nmo o0wvémy mapa. [lone paBHOMEpHO 3apsHKEHHOW OECKOHEUHOH IulocKocTH. KapTuHbl nuHUN
HaNPsLKEHHOCTH ATHUX ITOJIEN Y SKBUIIOTCHIIMAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I0JI€. Y CIOBUE PABHOBECUS 3apsJIOB.

JIMDIEKTPUKHU B 3JIEKTPOCTATUUECKOM M0JI€. Ju3aeKkTpudeckas NpoOHUIIaeMOCTh BEIIECTBA.

Kongencarop. D1eKTpo€MKOCTbh KOHAEHCATOPA. DIEKTPOEMKOCTh MJIIOCKOTO KOHAEHCATOPA.

[TapamnenpHOE coeqnHEHNE KOHIEHCATOPOB. [locneaoBarenbHOE COETMHEHUE KOHIEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopA.

JIBrKeHne 3apsyKEHHON YaCTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHudeckue yCTpOWCTBA W TEXHOJOTMYECKHE TMPOLIECCHI: DJIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAS 3aIIUTA, 3a3eMIICHUE AIIEKTPOIPHUOOPOB, KOHIEHCATOPHI, reHepaTop Bau ne ['paada.

Jemoncmpayuu.

Y CTpoUCTBO U IPUHLUIL ACUCTBUA 3JIEKTPOMETPA.

DIeKTpUYECKOe MoJIe 3apsHKEHHBIX IIAPUKOB.

DIeKTpUYECKOE 110JI€ IBYX 3apsKEHHBIX TUIACTHH.

Mopaenb snekTpocraTuieckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKH B ANEKTPUUECKOM MOJIE.

DneKkTpocTaTU4ecKas 3alinTa.

YCTpoUCTBO U JEHCTBHE KOHIEHCATOPA IIOCTOSSHHOM U IIEPEMEHHONU EMKOCTH.

3aBUCHUMOCTbD JIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOPa OT TUIOLIAAH IIIIACTHH, PACCTOSIHUS MEKTY
HUMH U JTUBICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUIECKOro MOJIs 3apsyKEHHOI0 KOHJIEHCAToPA.

3apsika ¥ pa3psiika KOHIEHCATOpa Yepes3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nadvopamopnuvie padomeol, nPAKMUKyMm.

OueHka cu1 B3aMMOJACHCTBUS 3apsKEHHBIX TEJl.

Habntonenne mnpeBpailleHuss SHEPrUM 3apsHKEeHHOTO KOHJIEHCAaTOpa B JHEPrHI0 M3JIY4EHHUS
CBETOAMO/IA.

N3yuenune nmporekaHus TOKa B LIETIH, COAECPKALIEH KOHEHCATOP.

Pacnipenenenrie pazHOCTH TOTEHIMATIOB (HAMpPSOKEHUS) MPHU  MOCIEIOBATEIIEHOM COSAMHEHHUH
KOH/JIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. [locmoannwlit 3.1eKmpudecKuil mox.

Cuiia Toka. [TocTOSAHHBIN TOK.

VYcnoBus cyniecTBOBaHUS MOCTOSHHOTO AJIEKTpUYecKoro Toka. Mcrounnku Toka. Hanpspkenue U
u JJIC é.

3akon OMa Uit y4acTKa LIETH.

DNEeKTPUYECKOE COMPOTUBIIEHHE. 3aBUCUMOCTh CONIPOTUBIICHUS OJJHOPOIHOTO MPOBOAHUKA OT €ro
JUTMHBI U TUJIOIA U TIOTIEPEYHOT0 CEUCHHS. Y IeNIbHOE COMPOTUBIIEHUE BELIECTRA.

[locnenoBarenpHOE, mapauielIbHOE, CMELNIAHHOE  COEJUHEHHWE  IPOBOJHHUKOB.  Pacuér
pa3BETBIEHHBIX AeKTpuueckux meneit. [Ipasmma Kupxroda.

Pabota snekTpuueckoro Toka. 3akoH xoyms—Jlenna.

MOMmHOCTB 3IEKTPUYECKOT0 TOKA. TermnoBast MOIHOCTb, BbIAEIsIEMast HA PE3UCTOPE.

OJC u BHyTpeHHEE CONpPOTUBIICHHE HCTOYHHMKA TOKa. 3akoH Oma aJid MOJTHOW (3aMKHYTOM)
AIEKTPUYECKOH 11enu. MOoUHOCTh UCTOUHUKA TOKA. KopoTkoe 3aMbIkaHue.



KonneHcarop B ienu NOCTOSSHHOTO TOKA.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETP, PEOCTar,
CYETUUK JIEKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

W3mepenue cuiibpl TOKa U HAIIPSIKEHMUSL.

HccnepoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPsDKEHUS U PE3UCTOpPA, JIAMITbl HAKAJIMBAHUS U
CBETOAMO/1A.

3aBUCHMOCTb CONTPOTHUBIICHUS IIUIMHAPUYECKUX TPOBOJIHUKOB OT JUTMHBI, IUTOIIA/IA ITONIEPEYHOTO
CEYEeHMS U MaTepHaa.

HcenenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COIIPOTUBIIEHUS ITPU IIOCTOSTHHOM HAIIPSKEHUH.

[Tpsmoe wu3mepenne OJIC. KopoTkoe 3amblKaHHE TajlbBAHWYECKOTO »3JIEMEHTa M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crioco0bI coeTMHeHNUs UICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXAY MTOJIKOCAMU HCTOYHUKA TOKA OT CHJIBI TOKA B LEMH.

Yuenuueckuui 3xcnepumenm, nadvopamopnusie padomeot, nPAKMuUKyMm.

HccnenoBanue CMEIIaHHOTO COEMHEHHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUISl JIaMIIbl HAaKaJIUBaHUS.

VYBenuueHue npeaesna n3MepeHus amrnepMeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHEr0 CONPOTUBIICHUS] HCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctu JIC ranbBaHMYECKOIO 3JIEMEHTAa OT BPEMEHU IPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXAY MTOIKOCAMU HCTOYHUKA TOKA OT CHJIBI TOKA B LEMH.

HccnepoBanue 3aBUCMMOCTH MOJIE3HONM MOIIHOCTU UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpryeckass NPOBOAUMOCTb PA3JIMYHBIX BEHIECTB. DJIEKTPOHHAS IPOBOJMMOCTh TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUSI METAJIJIOB OT TeMIleparypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAS IPOBOJUMOCTb MOJTYIIPOBOAHUKOB. CBOWCTBA p—N-
nepexoza. IloaynpoBoJHIUKOBBIE TPHOOPHI.

DJIEKTPUYECKUN TOK B BJIEKTPOJUTAX. DIEKTPOIUTHYECKAs AUCCONHUALIMSA. DJIEKTPOIU3. 3aKOHbI
®dapazes 11 HIEKTPOIU3A.

DJIEKTPUYECKUH TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITEbHBIN pa3psia. PaznuuHbie TUTIBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [1na3zma.

TexHnuyeckue ycTpoHCTBAa M MPAKTHUECKOE NMPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIbl, JIEKTPOHHO-
nydeBas TpyOKa, MOITYIPOBOJHUKOBBIE TPUOOPHI: U0, TPAH3UCTOP, POTOAMOMA, CBETONO/], PAIbBAHUKA,
paguHUpOBaHUE MEIH, BHIIIJIABKA AJTFOMUHHUS, JIEKTPOHHAS MUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCHMOCTbH CONPOTUBIIEHNS METAJIIIOB OT TEMITEPATYpHI.

[IpoBOAMMOCTB 37EKTPOIUTOB.

3akoHbI 3eKTpoau3a Papajes.

HckpoBoit pa3psia 1 MpOBOJIUMOCTh BO3AYXa.

CpaBHEHHUE IPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOIHHUKOB.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.



Yuenuueckuii 3xkcnepumenm, nadvopamopnusie padomeol, nPAKMUKYM.

Habmonenue anekrponusa.

N3mepenue 3apsga 0 JHOBAIEHTHOTO HOHA.

HccnepoBanue 3aBUCUMOCTH COMTPOTHUBIICHHS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEpUCTUKH IUOJA.

DuU3nYeCKHl MPAKTUKYM.

CrocoOpl u3MepeHusi (U3MUECKUX BEIUYMH C HCIOJB30BAaHHWEM AaHAJOTOBBIX U IH(PPOBBIX
M3MEPUTENIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHbBIE
MOTPEITHOCTH U3MEpeHUH HU3ndecKuX BenruarH. OleHKa TPaHuUIl TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHUH, HCCIEAOBAHUN 3aBUCUMOCTEH (U3MYECKUX BEITUYHH,
MPOBEPKA MPEIJIOKEHHBIX THUIOTE3 (BBIOOP H3 paboT, OMHUCAHHBIX B TEMATHUYECKUX paslenax
«YYeHUUECKH SKCTIEPUMEHT, 1a00paTOpHbIE PaOOTHI, TPAKTHKYM)).

MexnpeamMeTrHbie CBA3H.

Nzyuenne Kypca ¢usukm yrayonéaHoro ypoBHs B 10 Kimacce OCYIIECTBISETCA C YYETOM
COJIEp>KaTENIbHBIX MEXKIIPEAMETHBIX CBS3€HM C KypcamMH MaTeMaTHK{, OWOJIOTHH, XUMUH, reorpaduu 1
TEXHOJIOTHH.

Mesicnpeomemnuie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 00068 HAYYHO20 NO3HAHUA: SBIICHUE,
Hay4yHBId (akT, runore3a, (QuU3WYEcKas BEIUYMHA, 3aKOH, TEOpHUs, HAONIOIEHWE, AIKCIIEPHUMEHT,
MOJICTTUPOBAaHUE, MOJIEb, U3MEPCHHE, MOTPEITHOCTH U3MEPEHUHN, U3MEPHUTEIbHBIC TPUOOPHI, IIU(PpOBas
nabopaTopus.

Mamemamuka: peuieHue cucTeMbl ypaBHeHUU. JIuneitHas QyHkius, napaboina, runepbomia, ux
rpaduku U cBoiicTBa. TpUroHoMerpuueckue GyHKIHUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCH KOOPJIMHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexannueckoe BUKEHUE B )KUBOU Mpupoje, Auddy3usi, 0cMoc, TeII000MEH JKHUBBIX
OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPY KAIOLIEH Cpebl, YTHIIN3AIKs OHOOPraHUYeCKOro TOTLTMBA JJIs
BBIPAOOTKHM «TEIUIOBOI» U 3JEKTPOIHEPTHH, MOBEPXHOCTHOE HATSKEHHE U KaNWUISPHBIC SBICHHUS B
MPUPO/JIE, DJIEKTPUUECKUE SIBJICHUS B dKUBOU MIPUPOJIE.

Xumus: IOUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MOJIy4eHHe HaHOMAaTepHalloB, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEH U Ta30B,
KUJKUE KPUCTAIbI, OJJIEKTPUUYECKUE CBOMCTBA METAJJIOB, JJIEKTPOJUTUYECKAsT JUCCOLIMAIIMS,
raJlbBaHUKa, 3JIEKTPOHHAsI MUKPOCKOIIHSI.

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

Texnonozua: npeoOpa3oBaHHE [BIKEHUH C HCIOIb30BAaHUEM MEXaHU3MOB, Y4YET CYXOro Hu
KHUJKOTO TPEHHS] B TEXHHKE, CTaTUYECKUE KOHCTPYKIMH (KPOHILUTEHH, pemérdarsie KOHCTPYKIUH),
MCIOJIb30BaHNE 3aKOHOB COXPAHEHHSI MEXaHUKH B TEXHHUKE (THPOCKOI, BOAOMET U APYrue), IBUTATETH
BHYTPEHHEIrO CropaHusi, MapoBas TypOWHA, OBITOBON XOJNOMWIHHHUK, KOHIUIIMOHEP, TEXHOJIOTHUH
MOJIYYEHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHUCJIE€ HAHOMATEpPHAIOB, M HAHOTEXHOJOIHUH,
JNEKTPOCTATUYECKAs  3allluTa,  3a3€MJICHHE  OJJCKTPONpPHOOPOB,  ra3opaspsaHblie  JIAMIIBL,
MOJIYTIPOBOTHUKOBBIE PUOOPHI, TaJIbBAHUKA.

11 KJTACC

Paznen 4. DaekTpoanHaMuka.
Tema 4. Maznummnoe none.



B3anmoneiicTBie MOCTOSSHHBIX MarHUTOB U MPOBOJHUKOB C TOKOM. MarnutHoe moJie. BekTtop
MAarHUTHOM MHAYKUMH. [ [puHIMN Cyneprno3uuuy MarHuTHBIX NOJIeH. JINHUM MarHUTHOW MHAYKIUH.
MarautHoe 1oJyie TPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHHUKA, KATYIIKA M KPYrOBOTO BHUTKA).
OmnsIT Opcrena.
Cuna Amnepa, €€ HanpaBJIEHUE U MOJYJIb.
Cuna Jlopenna, €€ HampaBiieHHE U MOAYJb. J[BHXKEHHE 3apsHDKEHHOM 4YacTHIBI B OJIHOPOIHOM
MarHuTHoM noJie. PaGora cuner Jlopenma.
MarnuTHoe nojue B Bemectse. PeppoMarHeTUKH, apa- U TnaMarHeTUKH.
TexHuyeckne yCcTpOWCTBa M TEXHOJIOTMYECKHE MPOLECCHl: TPUMEHEHNE MOCTOSHHBIX MarHUTOB,
ANEKTPOMArHUTOB, TECTEP-MYIBTUMETP, ANEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.
Kaptuna nuHMI WHAYKIMA MarHUTHOTO IOJSI TIOJIOCOBOTO U MOJAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.
KaprrHa nuHWN MarHMTHOM HMHIYKUHH IOJS JJIMHHOTO IPSIMOTO MPOBOAHUKA M 3aMKHYTOIO
KOJIBLIEBOT'O IMPOBOJAHNKA, KATYIIKH C TOKOM.
B3anmoneiicTBrie ABYX MPOBOJIHUKOB C TOKOM.
Cuna Amrnepa.
JlencTBre cuisl JIopeHLa Ha HOHBI 3JIEKTPOJIUTA.
HaGmroienne ABMKEHUS ITyYka JIEKTPOHOB B MArHUTHOM TIOJIE.
[TpuHIMN NEHCTBUS AIIEKTPOU3MEPUTENILHOTO TPUOOPA MArHUTOAIEKTPHUUECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnsie padomuol, RPAKMUKYM.
HccnegoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MarHUTOB.
HccnenoBanue cBOMCTB (heppOMarHeTUKOB.
WccnenoBanue neicTBUS TOCTOSIHHOTO MarHUTA HAa PaMKY C TOKOM.
N3smepenne cuinbl Amnepa.
N3ydeHue 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIbI TOKA.
OmnpeneneHre MarHUTHON MHAYKIIMU HA OCHOBE U3MEPEHUS CUJIbl AMIIepa.
Tema 5. Inexkmpomaznumnan uHOYKYUs.
SIBnenue anexTpoMarauTHOM MHAYKUUU. [ToTok BekTOopa MarauTHOM nHAyKuuU. O/1C nHIyKIMY.
3akoH 31ekTpoMarHuTHOM nHaykiuu ®apanesa. Buxpesoe anekrpudeckoe noiue. Toku @yko.
OJIC MHAYKIIMY B MPOBOJHUKE, JTBHXKYIIEMCS] B OJJHOPOIHOM MarHUTHOM ITOJIE.
[IpaBuio Jlenna.
NunykTtuBHOCTH. KaTylika MHAYKTUBHOCTH B LIENU ITOCTOSIHHOTO TOKA. SIBiIeHHE CaMOMHAYKIIVH.
OJ1C caMOMHIYKIIUH.
DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.
DNEKTPOMarHuTHOE MOJIE.
TexHu4eckue ycTporucTBa U TEXHOJIOIMUECKUE MPOLIECChl: MHAYKIIMOHHAS [1€4Yb, COJICHOU/I, 3aIlIUTa
OT 3JIEKTPU3ALIMH TeJl TP JABUKECHUU B MArHUTHOM T10JI€ 3€MJIH.
Hemoncmpayuu.
Habntonienue siBiaeHus 3J€KTPOMarHUTHOM UHTYKITUH.
Uccnenosanue 3aBucumocty IJ1C HHIYKIIMK OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MTOTOKA.
[IpaBuio Jlenna.
[Tagenre MarauTa B aTIOMUHUEBOM (MeIHOM) TpyOe.
SIBiIeHNE CAMOMHIYKIIU Y.



Uccnenosanue 3aBucumoctu IJIC caMOMHAYKIIUKA OT CKOPOCTH U3MEHEHHUSI CHJIbI TOKA B 1IETIH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomuol, RPAKMUKYM.

UccnepoBanue siBIeHUs 371€KTPOMAarHUTHONW MHIYKIIUU.

Omnpenenenne UHIYKIIMA BUXPEBOTO MATHUTHOTO TOJISL.

UccnepgoBanue siBIEHUS CAMOMHIYKIIUH.

COopka MoIeNH AIEKTPOMAarHUTHOTO TeHEpaTopa.

Pazgen 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

Iapmonnueckue koneOanusi. KuHemaruueckoe W JUHAMHYECKOE OMUCAHHE. DHEPreTUYECKOe
onucaHue (3aKOH COXPAaHEHHS MEXaHUYeCKOW »HHepruu). BpiBox JAMHAMUYECKOTO OMHUCAHUS
TApMOHHYECKHUX KOJICOaHUI U3 MX YHEPTeTUUECKOTO M KHHEMATUYECKOTO OMMCAHUSI.

Amvrmutyna u  (daza konebanuid. CBs3b aMIUTUTYABl KOJEOAHWUH WMCXOMHON BEITUYMHBI C
aMIUTUTYyIaMU KoJieOaHuH e€ CKOPOCTH U YCKOPEHHS.

[lepuon w wacrota kosebOanumii. [lepmonm Mambix CBOOOAHBIX KOJIEOAHWA MaTEMaTHYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJIe0aHU TPYKUHHOTO MasTHHKA.

[TonssTne o 3aryxarmmx KojeOaHusx. BeiHyxneHHble kosneOanus. Pe3onanc. Pe3onanchHas
KpuBas. BnusHue 3atyxanus Ha BUJ Pe30HAHCHOM KpUBOU. ABTOKOJICOAHUS.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME TIPOLIECCHl: METPOHOM, Yachl, Kadelld,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amuchk Koje0aTeILHOrO ABHIKCHHS.

Hal6mronenne He3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHMi rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aryxaronux KojeOaHW M 3aBHCHMOCTH TEpUOJa CBOOOTHBIX KOJICOAHWUW OT
COTIPOTHUBIICHUS.

HccnenoBanue konebaHuii rpy3a Ha MACCHUBHOM MPYKUHE C LIETBI0 (HOPMUPOBAHHUS MTPEACTABICHHUI
00 ueansHON MOACTH PYKUHHOTO MasITHHUKA.

3aK0H COXpaHEHHs SHEPTUU NIPU KOJIeOaHUAX rpy3a Ha TPYKHUHE.

VccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

Habmonenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, nPAKMUKYM.

N3mepenne neproa cBOOOHBIX KOJCOAHUH HUTSHOTO U IPYKUHHOTO MasTHUKOB.

N3yuenne 3aKk0HOB IBMKCHUS TENa B XO/€ KOJIEOAHUN Ha YIIPYTOM IOBECE.

N3yuenne nBMKEHUS HUTSTHOTO MasiTHUKA.

[IpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTHTY/IBI 3aTyXaONINX KOJIeOaHUH.

HccnenoBanye BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexmpomaznumnsle Ko1e0anus.

Konebarenpubiii  koHTYp. CBOOOIHBIE JJIGKTPOMArHUTHBIE KOJEOAHWS B  HICATHLHOM
KoJjiebaTelbHOM KOHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsia KOHACHCATOPA C aMIUTUTYI0H
CHUJIBI TOKA B KOJICOATEIIBHOM KOHTYE.

3aK0H COXpaHEHHUs SHEPTUH B HICAIbHOM KOJIeOaTeTbHOM KOHTYDE.

3aryxarlue MIeKTPOMarHuTHbIC KoineOaHus. BeIHYKIEHHBIE SJIeKTPOMAarHUTHEIE KOJICOAHMUS.



[TepemenHbIi TOK. MOITHOCTh NEPEMEHHOTO TOKA. AMIUTUTYHOE U IEUCTBYIOIIEE 3HAYEHUE CUIIbI
TOKa ¥ HAMPSDKEHUS MPU pa3IuIHON (opMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT BPEMEHHU.

CunyconaalibHbIA IEpeMEHHBIN TOK. Pe3ucTop, KOHIEHCATOP U KaTyllIKa MHIYKTUBHOCTU B LIETIH
CHUHYCOMJAJIBLHOr0 IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsiKEHUN.

Wneanbublil Tpanchopmatop. [IponsBoacTBo, nepenava u moTpedieHHE AIEKTPHUECKON YHEPTUH.

OKOJIOTMYECKUE PHUCKH MPHU MPOU3BOJCTBE DIIEKTpodHepruu. KynbTypa uUCHONb30BaHUA
3JIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M TEXHOJOTUYECKHE MPOLECCHI: AJIEKTPUUYECKUM 3BOHOK, T'€HEPATOP
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeaay.

Jemoncmpayuu.

CB00O/IHBIC AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOaHU OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcmuorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eneparop HE3aTyXaOMIMX AJICKTPOMATHUTHBIX KOJICOAHUH.

Mopaenp 371€KTpOMarHuTHOrO reHepaTopa.

BoinykaeHHbIE CUHYCOHIaTIbHBIE KOJIeOaHusl.

Pesucrop, karynika MHIYKTUBHOCTH U KOHJIEHCATOP B LIEMH NEPEMEHHOTO TOKA.

Pe3onanc mnpu mocienoBareIbHOM COEIMHEHMHM pE3UCTOpa, KATYIIKH WHAYKTUBHOCTH |
KOHJIEHCATOpA.

VY CTpoHCTBO M MPUHIIMIT ACHCTBUS TpaHCchopMaTopa.

Mopenb TUHUU 3AEKTpoIepeaaun.

Yuenuueckuii 3xkcnepumenm, nadvopamopnusie padomeol, RPAKMUKYM.

Nzyuenune Tpanchopmaropa.

HccnepoBanue nepeMeHHOr0 TOKa Yepes MOCIeA0BaTeNIbHO COETMHEHHBIE KOHIEHCATOP, KaTyIIKy
U PE3NUCTOP.

Habntoienue 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboOThl HICTOYHUKOB CBETA B IIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazZHUMHblE 60HbL.

MexaHnuyeckue BOJIHBI, YCIOBHUSI UX pacnpocTpaHeHus. l[lorepedHble ¥ MPOJIOJIbHBIE BOJIHBI.
[lepuoa, ckopocTh pacnpocTpaHEHUss M JJIMHA BOJIHBI. CBOMCTBa MEXAaHMYECKUX BOJH: OTpPaXKEHHE,
npenoMiieHre, HTephepeHIus U AU PaKIus.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIbI.

ONEeKTPOMarHuTHbIE BOJIHBI. YCJIOBHMSl HW3JIy4€HHUs JJEKTPOMArHUTHBIX ~BOJH. B3auMHas
OpUEHTALIMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH: OTPAXCHHE, TPEIOMIICHUE, TTOSpU3aIlus, HHTephepeHIns U
T paKIus.

[IIkana 371eKTpOMarHUTHBIX BOJH. [I[puMeHeHEe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIBI paUOCBA3U U TEIEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpOHCTBA M NMPAKTHUYECKOE NMPHUMEHEHHE: MY3bIKaJbHBIE MHCTPYMEHTHI, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Teaedon, CBYU-neup, ynpTpa3ByKkoBasi JUAarHOCTUKA B TEXHUKE U
MEJULIUHE.

Jemoncmpayuu.



ObpazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habnronenue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunn 1 Iuppakiind MEXaHUYECKHX BOJIH.

AKYCTUYECKUH PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

Hab6mronenue cBs3u TpOMKOCTH 3ByKa M BRICOTHI TOHA ¢ aMITJIUTYION ¥ 9acTOTOM KOJIeOaHHiA.

HccnepoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaKE€HUE, IPEIIOMIICHHUE, MOJISPU3ALNS,
nudpakuus, tHTepEpeHIus.

OOHapyxeHue HH(PPaKpacHOro U YIbTPa(GHUOIETOBOTO H3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomaul, npaKmuKym.

N3ydyenue mapameTpoB 3BYKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHNs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHeiHOE pacpoCcTpaHEHHE CBETa B OJJHOPOAHOM cpeae. JIyu cBeTa. ToUeUHBII HCTOYHUK
CBETA.

Otpaxxenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. IlocTpoeHne n300pakeHUH B MJIOCKOM 3epKale.
Cdepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI NpeNOMIICHHUS cBeTa. AOCOJIOTHBIN NOKa3aTenb MPEIOMIICHHS.
OTHOocuTENbHBIN MTOKa3aTeNb NpeaoMieHHus. 110CTOSIHCTBO YacTOTHI CBETa U COOTHOLIEHHUE JUIMH BOJIH
IIPU NIEPEX0E MOHOXPOMATUYECKOTO CBETA YEPE3 IPAHMILY pa3/iena IBYyX ONTHYECKUX CpPeE.

Xon nydeit B mpusme. Jlucnepeus ceeta. CioxHBIN cocTa Oenoro ceera. [[Ber.

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaesibHbIi yroa MOJTHOTO BHYTPEHHETO OTPAXKEHUS.

Colwuparonue u pacceuBaroIue JUH3bI. ToHKas TuH3a. DOKYCHOE PACCTOSTHUE U ONTHYECKas CHIa
TOHKOM JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSHUS TOHKON CPeprUecKOi JTMH3BI OT €€ TEOMETPUH U
OTHOCHUTENIBHOT'O MOKa3aTeNs IPEIOMIICHUS.

@opMyiia TOHKOU JIMH3BIL. Y BEIUYECHUE, 1aBAEMOE JIUNH30M.

Xoa iy4a, IPOLIEAIIErO JMH3Y IOJA IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOW OINTHYECKOM OCH.
[TocTpoeHne n300pakeHU TOYKU U OTpPE3Ka MPSIMOM B COOMPAIOIIMX M PACCEHUBAIOLINX JIMH3aX U UX
CUCTEMAX.

OnTtuueckue npudopskl. Pazpenraromnias criocoOHOCTh. [71a3 Kak onTHYecKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass ontuka. MaTtepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS HAOIIOICHHS
MaKCUMyMOB U MHUHUMYMOB B HWHTEP(EPEHIIMOHHON KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB.
[Tpumepb! KJITaCCHUECKUX MHTEPPEPEHITHOHHBIX CXEM.

Hudpaxius ceera. Audpakunonnas pemérka. Y cinoBue HaOIIOAEHUS TTIaBHBIX MAKCUMYMOB MIPH
M1a/ICHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpoHCTBA M TEXHOJOTHYECKHE MPOIIECCHl: OYKH, JIyMa, MepucKor, (oToamnmnapar,
MUKPOCKOII, MPOEKIIMOHHBIN amnmnapar, MPOCBETICHUE ONTUKU, BOJOKOHHAS OMNTHKA, AU(PPAKIHMOHHAS
peméeTKa.

Jemoncmpayuu.

3aKOHBI OTPa)KEHUS CBETA.



HccnenoBanue npeoMieHus CBETa.

HabGmnroneHune moimHoOro BHyTpeHHET0 oTpakeHHst. MoJiens CBEeTOBOA.

HccnenoBanue xo/1a CBETOBBIX IYYKOB UEPE3 MNIOCKONAPAIUIENbHYIO IUTACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB U300payKEeHHI B JIMH3AX.

Monenu MUKpOCKOIa, TEIECKOIIA.

HaGmronenue nnrepdepeHimu ceera.

Habunroienue 11BeTOB TOHKUX IIEHOK.

Hab6monenue qudpakuum cera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habntonenne nupakiiMOHHOTO CIIEKTpa.

Habmonenue nucnepcun cBera.

Ha6mtoieHne nonsipu3aiuu cBeTa.

IIpumeHeHue MoIIPOUIOB IS U3YUEHUSI MEXAHUUYECKUX HAIIPSHKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnuvie padomeot, nPAKMUKYM.

N3mepenne nokazaresns MpesoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSTHUS OT BEIIeCTBA (Ha MpUMEpPE KUAKUX JTUH3).

N3mepenne poKycHOr0 pacCTOSHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300pakeHus B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3bI.

[Tony4yenue n300pakeHus B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TeneCKONNYECKNX CUCTEM.

Habmronenue nudpakiyu, HHTEp(EPeHIINN 1 MOJISPU3aluU CBETA.

N3yuenne nonsipusanuy cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH IUAJIEKTPUKA.

N3ydenue nuTepepeHIny 1a3epHOro U3IyIeHUS Ha ABYX LIENSX.

Ha6mronenue qucnepcumn.

Hab6mronenue u uccnenoBanne nudpakiimoOHHOTO CIIEKTpA.

N3Mepenne 1JIMHbBI CBETOBOW BOJIHBI.

[Tonmy4yeHue crieKTpa U3JIy4YeHHs CBETOMO/A TP MTOMOIIM AU(PPAKITUOHHON PEHIETKH.

Pa3nes 6. OcHOBBI CIeMAJILHOM TEOPHUH OTHOCHTEILHOCTH.

I'paHuubl DPUMEHUMOCTH  KJIACCUYECKOM MeXaHuku. [locTynarsl crenuanbHOM — TEOpUM
OTHOCHUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM uHTepBal. [IpeoOpazoBanms Jlopenia. YcioBue NMpUUYWHHOCTH.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHH U COKPAILEHUE JUIUHBI.

DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTUIBI. DHEPTHUs MOKOSI.

TexHnyeckue ycTpoicTBa U TEXHOIOTMYECKHE ITPOLECCHI: CITyTHUKOBBIE IPUEMHUKHU, YCKOPUTEIN
3apSKEHHBIX YACTHII.

Y4eHn4ecKuil SKCIIEpUMEHT, Ta0opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpeneneHre HMIyJIbCa W DHEPIUU PENATUBUCTCKUX dYacTull (1o ¢ororpagusM TpPEKOB
3apsSKEHHBIX YACTHUI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanroBas ¢pusuka.

Tema 1. KopnycKynapHno-601108601t 0yaausm.

PaBHOBecHOE TerioBOE€ M3MydeHHE (M3IydyeHHe aOCOMIOTHO YEPHOTO Tena). 3aKOH CMEIICHHS
Buna. ['mnoresa I1nanka o kBaHTax.

@®OTOHBL. DHEPTHsl U UMITYJIBC (POTOHA.



®dorordpdext. Onwitet A. I'. CroneroBa. 3akoHbl (hoTodddekTa. YpaBHeHHEe DUHINTEHHA IS
doroapdexra. «Kpacnas rpanuna» Gororddexra.

JlaBiieHue cBera (B 4aCTHOCTH, NaBJICHHE CBETa HAa a0COIIOTHO TMOTJIOMIAIONIYI0 M abCONIOTHO
oTpaxkarolyro nosepxHocts). OnbrTsl I1. H. JleGenena.

BonnoBsle cBoiicTBa yactull. Bonusl ge bpoitns. nuna BonHbl ne bpoitns u pa3Mepst obnactu
JIOKaJIU3aluy ABMXKYIIEHcS dacTuilbl. KopmycKynsipHO-BOTHOBOM AyanusM. Judpakius 3eKTpOHOB Ha
KpUCTaJIIax.

Cnenuduka nsmepenuii B Mukpomupe. CooTHOIIEHUsT HeonpeaenénnocTei [ elizenoepra.

TexHuueckue yCTpPOHCTBA M TEXHOJOTHYECKHE IMPOLIECChl: CHEKTPOMETP, (HOTOIIEMEHT,
¢dboToaTUMK, TYHHEIbHBI MUKPOCKOII, COTHEUHast OaTtapesi, CBETOAHOI.

JHemoncmpayuu.

D013 eKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTUHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporodddexra.

HccnenoBanue 3aBUCMMOCTH CONTPOTHUBIIEHUS OJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOqUOI.

Connevnas 6arapes.

Yuenuueckuii sxkcnepumenm, nadopamopnuvie padomeol, nPAKMUKyMm.

Hccnenoanue Goropesncropa.

N3mepenue nocrostaaol Tlnanka Ha ocHoBe uccnenoanus porodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pe3 CBETOJIMO OT HANPSIKEHUSI.

Tema 2. @uzuka amoma.

OMBITHI IO UCCIIEIOBAaHUIO CTpOeHUs aroma. [imanerapuas moaens atoma Pesepdopaa.

[Toctynarer bopa. M3nydenue u morionieHue GOTOHOB MpPHU MEPEXOE aroMa ¢ OJHOTO YPOBHS
SHEPIrUU Ha IPYTOM.

Bupael cnektpoB. CHeKTp YpOBHEH S3HEPTHHU aTOMa BOJIOPOIA.

CnoHTaHHOE ¥ BBIHYXJEHHOE U3J1y4yeHHe cBeTa. Jlazep.

TexHuU4ecKkue yCTpONWCTBa U TEXHOJIOTUYECKUE MPOLECCHI: CIIEKTPATbHBIN aHau3 (CIEKTPOCKON),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopra.

Hab6mronenne nuHeHvyaTpIX CIIEKTPOB.

Y CTpolcTBO M IEMCTBHE CUETUUKA MOHU3UPYIOIIUX YACTHII.

OrnpeneneHne JIMHBI BOJIHBI JIA3EPHOTO U3JIYyYEHUSI.

Yuenuueckuii 3xcnepumenm, nadvopamopnusie padomeot, nPAKMUKYM.

HabmtoneHune nuHeuaToro crnekrpa.
UccnepoBanue crnekTpa pa3pekKeHHOTO AaTOMapHOTO BOAOPOJAa W HU3MEPEHUE MMOCTOSHHOM
Pun6epra.

Tema 3. Duszuka amomno20 A0pa u 31eMeHMAPHbLIX YACHUY,.

Hyxnonnas moxens simpa I etizenOepra—Banenko. 3apsia sapa. MaccoBoe uucio sipa. M30Tormsbl.

PannoaktuBHOCTE. Aubda-pacnag. DJIEKTPOHHBIM W TO3WTPOHHBIN OeTa-pacman. ['amma-
W3JIy4eHHE.

3aKOH paJuMOaKTUBHOrO pacnaaa. PaanoakTuBHbIE H30TONBI B mnpupoae. CBolcTBa

MOHM3UPYIOUIETO M3JIyuyeHUs. BiusHue paauoakTUBHOCTH Ha JKMBbIE OpraHu3Mbl. EcTecTBeHHBINH (oH
n3iydyenus. Jlozumerpus.



DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsie cuibl. [ledekT macchr sapa.

Snepuble peakuuu. JleneHue u cuHTe3 siaep. SpepHbie peaktopbl. [IpoOnemMsl yrpasisiemMoro
TEPMOSIICPHOTO CUHTE3a. DKOJOTUUYECKHUE ACTIEKThI PA3BUTHUS IEPHONU SHEPTETUKHU.

Meroabl perucTpanuu U UCCIAEA0BAHMS 3JIEMEHTAPHBIX YACTHULL.

OyHIaMEHTAJIbHBIE B3aUMOAECHUCTBUA. bapvoHbl, Me30HBI M JIeNTOHBL. [IpenacraBieHue o
CrangapTHoil Moaenu. KBapk-TJIr0OHHAsI MOJIEIb aJPOHOB.

®wusuka 3a npeaenamu CTaHaapTHOU Monenu. TéMHas Matepust U TEMHAsi SHEPTHSL.

EnuncTBO DM3MvecKoil KapTHHBI MHpA.

TexHUYeCcKHEe YCTPOMCTBA H TEXHOJOTMYECKHUE TTPOLIECCHI: T03UMETP, Kamepa Buiibcona, siaepHbIi
peaKkTop, TepMOSIICPHBIN peakTop, aToMHasi 60M0a, MArHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie pabomaul, nPpAKMUKym.

HcceneoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

HccrnenoBanue paanoakTUBHOTO (JOHA ¢ UCMIOJL30BAHUEM JIO3UMETpA.

N3ydenne normomuieHus: 6eTa-4acTul allOMUHUEM.

Pa3zgen 8. ijieMeHTHI ACTPOHOMUHU U ACTPOPU3UKH.

Otanbl pa3BUTUS ACTpOHOMMH. [IpuknagHOE M MHUPOBO33pEHUYECKOE 3HAYEHUE ACTPOHOMHH.
[TprMeHUMOCTh 3aKOHOB (PU3UKU JUIsl 0OBSICHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

Meroasl  acTpoHOMUYECKMX  ucciaefaoBaHuil. COBpEeMEHHBIE  ONTHYECKUE  TEJIECKOIIBI,
paMOTENeCKOIbI, BHEaTMOC(epHasi aCTPOHOMHUSI.

Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUIMMOE ABHKCHHUE.

Conneunas cuctema.

Comnue. ConHeyHass akTUBHOCTh. MleTounuk sHeprun CoHIa U 3BE3]1.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU. J(marpamma «CHEKTpajabHBI KJIACC — CBETUMOCTBY.
3BE3abI TJIABHOM MOCIENOBATEILHOCTH. 3aBUCHUMOCTL «Macca — CBETHUMOCTB» I 3BE3I IJIaBHOMI
IIOCJIeI0BAaTENbHOCTH. BHyTpeHHee cTpoeHune 3B€3/1. COBPEeMEHHBIE IPEICTABICHUS O IPOUCXOKICHUN U
sposmronny CoJiHIA U 3BE3. DTanbl )KU3HHU 3BE3I.

Mneunsiii [lyte — nama [amaktuka. Ilonmoxxenue u apmxenue Connia B [Namaktuke. Tumbl
rajiaktuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B s/Ipax IajlaKTHK.

Bcenennas. Paciupenne Beenennoii. 3akon Xa06na. PasOeranue ramaktuk. Teopust Bonbmioro
B3pbIBa. PeKTOBOE H3ITyUeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTpOHOMUM.

Yuenuueckue naonrooenus.

Habmonenus 3BE3gHOro HebGa HEBOOPYKEHHBIM TIJ1a30M C HUCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUIOKEHUN I OMpeAeNieHUs] TOJOKeHUsT HeOEeCHbIX OOBEKTOB HAa KOHKPETHYHO NIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moxymapus 1 sipkue 3BE3/bI.

Habmtonenus B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUH.

Pu3nyecKuil MPAKTHKYM.

CrnocoOpl u3MepeHusi (U3MUECKUX BEIUYMH C HCIOJB30BAaHHWEM AaHAJOTOBBIX U LHU(PPOBBIX
M3MEPUTENIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCHUTEIbHbBIE
MOTPENTHOCTH M3MEpeHUH HU3ndYecKuX BenruarH. OleHKa TPaHuUIl TOTPEITHOCTEH.

[IpoBeneHrEe KOCBEHHBIX HM3MEPEHUH, HCCIEAOBAaHUN 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH,
MpOBEpKa MPEIJIOKEHHBIX THUIOTE3 (BBIOOP H3 paboT, OMHUCAHHBIX B TEMATUYECKUX pasenax
«YYeHUUECKHIA SKCTIEPUMEHT, 1a00paTOpHBIE PAOOTHI, TPAKTHKYM)).



O6o0maree NnoBTOPEeHHUE.

OO6oOuieHne U cucTeMaTU3alusl COJEpIKaHUs pPas3lesioB Kypca «MexaHuka», «MojekymsipHas
¢u3nka U TepMOIMHAMHKA», «IDJEKTpoauHamuka», «KonebaHnus u BONHBI», «OCHOBBI CIEHUAIbHOM
TEOPUH OTHOCUTENBHOCTHY, «KBaHTOBas pu3uKay, «IJIEMEHTHl aCTPOHOMHH U aCTPOYUBUKIY.

Ponb ¢u3nMku U acCTpPOHOMHH B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLMATBHOM M STHYECKOU
cepax AeATeIbHOCTH YeJIOBEKA, POJIb U MECTO (PU3UKU U ACTPOHOMUH B COBPEMEHHON Hay4YHOW KapTHUHE
MHpa, 3HAYCHHUE OMUCATEIIPHOW, CUCTEMAaTU3UPYIOIIEH, OOBSICHUTEIIBHOW M TPOTHOCTHYECKON (DYHKITHI
(bU3UYECKON TeopHH, POJb (PU3NUECKOW TEOopuru B (POPMUPOBAHUHU MPEIACTABICHUN O (U3HUUECKOM
KapTHHE MUPa, MECTO (U3NYECKON KapTUHBI MUPA B OOILEM Psly COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPO/IE.

MexnpenmerHblie CBA3U.

Wzyuenne kypca ¢usuku yriayonéHHoro ypoBHs B 11 kiacce ocymiecTBisiercss ¢ yu€ToM
COZIep KaTEeNIbHBIX MEXIPEJAMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpadpuu u
TEXHOJIOTUH.

Mescnpeomemmnvie noHAMUA, C6A3AHHDLE C UZYUEHUECM MENMOO00E HAYYHO20 NO3HAHUA: SBIICHNE,
Hay4HbIl (¢akT, ruroresa, (u3MyecKas BEIWYMHA, 3aKOH, Teopus, HaOIIOJEHUE, SKCIIEPUMEHT,
MO/JICJINPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBast
nabopaTopus.

Mamemamuka: perieHne cucteMsl ypaBHeHui. Tpuronomerpuueckue GyHKIMU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO. BEKTOpPBI M MX NPOCKUHUHU HA OCHU
KOOp/MHAT, CJIO)KEHHE BEKTOpoB. IIpom3BomHble snmeMeHTapHbIX QyHKIu. [IpusHaku mnogoOus
TPEYTOJILHUKOB, ONpPEAEICHNE TUIOMAAN INIOCKUX GUTyp 1 00BbEMa Tell.

Buonozua: snekrpuueckue s[BICHUsS B KMBOM NpHUpoOJE, KojeOaTelabHbIC BUKEHUS B KUBOU
IIPUPOJE, SKOJOTUYECKUE PUCKH IIPHU MTPOU3BOJCTBE 2JIEKTPOIHEPTUH, dJICKTPOMAarHUTHOE 3arpsi3HEHUE
OKpPY’KAIOIEH Cpelbl, YIbTPa3BYKOBas IOUArHOCTHKA B MEIHUIMHE, ONTHYECKUE SIBJICHUS B JKUBOHU
IIPUPOJE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKAsl CTPYKTypa TBEPABIX TEJ, MEXAHU3MBbI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPATIbHBIN aHaJIN3.

T'eozpaghua: maruTHbBIE TONIOCA 3€MIIM, 3alie)KM MArHUTHBIX pyAd, (OTOChEMKA 3EMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonozua: NpUMEHEHUE TIOCTOSHHBIX MATHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTpoABUTraTenb Skodwu,
TeHEepaTop NEPEMEHHOTO TOKA, MHIYKIIMOHHAS 11€4b, IMHUY JICKTPOoNepead, 3JIEKTPOIBUraTelb, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus, yiapTpa3BykoBas AUATHOCTHKA B TEXHUKE,
IIPOCKIIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes, CIIyTHUKOBbIC IPUEMHUKH, siTiepHast
SHEPreTHKA U 3KOJOTUYECKHE aCIEKThI €€ pa3BUTHS.

IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA VYPOBHE
CPEJIHET'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3VJIbTATDI

JIMUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHS YydeOHoro mnpenMera «®PHU3UKa» OKHBI OTPaXKaTbh
TOTOBHOCTh W CIIOCOOHOCTh OOYYaronuxcsi PyKOBOJICTBOBAaTbCS C(HOPMUPOBAHHON BHYTPECHHEH
MO3UIMEH JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPHEHTAIlMH, MO3UTUBHBIX BHYTPEHHHUX YOEKIEHU,
COOTBETCTBYIOLINX TPAJAULMOHHBIM IIEHHOCTSM POCCHUHCKOro OOIIECTBa, PACHUIMPEHHE >KU3HEHHOTO



OMbITa M OIbITa JEATEIHHOCTU B MPOLIECCE peau3allid OCHOBHBIX HANpaBICHWH BOCIUTATENIHLHOM
NeSITeTbHOCTH, B TOM YHUCIIE B YACTH:
rPaKAaHCKOr0 BOCIIUTAHMSA:
e chopMHPOBAaHHOCTH I'PaXAAHCKON MO3UIIUU 00yUaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIECTRa;
® T[PUHATHE TPAJUIMOHHBIX OOLIECUYETOBEUYECKUX TYMAHUCTHUECKUX U JIEMOKpPATHYECKHX
IIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JESTeNbHOCTh B HHTEpecax TIpaxJaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPaBIEHUHU B 00pa30BaTeIbHON OpraHU3aluy;
®  yMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMUA UHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIUSAMH
1 Ha3HAUYCHUEM;
® TOTOBHOCTb K 'YMaHUTAPHOMN U BOJIOHTEPCKOM AECATEIBHOCTH.
NAaTPHOTHYECKOr0 BOCIIMTAHUS:
¢ chOpMHUPOBAHHOCTH POCCUMCKOMN TPAXKTAHCKON MICHTHYHOCTH, TATPUOTU3MA,
® [IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CUMBOJIaM, JOCTUKEHHSIM POCCUNCKUX YUEHBIX B
obnacTu GU3UKA U TEXHHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
e chopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO TOBEICHUS;
® CrHOCOOHOCTH OIICHMBATH CHUTYAIlMI0 M NPUHUMATh OCO3HAHHBIE PEUICHHUS, OPUEHTHPYACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM UHUCIIE B JEATEIILHOCTH YYEHOTO;
® 0CO3HAHME JMYHOTO BKJaJa B MOCTPOEHUE YCTOHUNBOTO OYyIyIIero.
3CTETHYECKOI0 BOCIIMTAHMSA:
® DOCTETHYECKOE OTHOIIEHUE K MHpPY, BKIIOYas ICTETHKY HAay4YHOTO TBOPHYECTBA, IPUCYILETO
¢buznyeckoit HayKe.
TPYAOBOI0 BOCTIMTAHMA:
® HHTEpec K pa3auydHbIM chepaM NpodecCHOHaTBHOM 1eATeIbHOCTH, B TOM YHCIIE CBI3aHHBIM C
¢U3MKOM W TEXHHKOW, YMEHHE COBEpLIaTh OCO3HAHHBIA BBHIOOp Oyaymield mnpodeccuu u
peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHBI,
® TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHMIO W caM0o0Opa3oBaHHIO B 00OjacTd (DU3WUKH Ha
MPOTSKEHUU BCEH KU3HU.
JKOJIOTHYECKOr0 BOCIIMTAHMSA:
e chopMHpPOBAaHHOCTH DSKOJOTHYECKOW KYyJIbTYpbl, OCO3HAHHE TIJI00ANIBHOIO XapakTepa
HKOJIOTUYECKUX MPOoOIIeM;
® IUJIJAHUPOBAHUE U OCYIIECTBIICHHE ACHCTBUI B OKPY’KaIOUIEH cpelle HA OCHOBE 3HAHMS LEeH
YCTOWYHBOTO Pa3BUTHS YEJIOBEUECTBA;
® pacIIMpEeHHE OIbITa JIEATEIbHOCTH IKOJIOTUYECKOW HANpaBICHHOCTH Ha OCHOBE UMEIOIINXCS
3HaHUH 10 PU3MKe.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
e chOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
(bU3UYECKOI HAYKH;
® O0CO3HaHHE IEHHOCTH HAY4YHOH [eATeNbHOCTH, FOTOBHOCTh B Mpollecce M3y4eHUs (UBHUKH
OCYIIECTBIATH MPOCKTHYIO U UCCIIEI0BATEIbCKYIO NESITEIbHOCTh UHANBHIYaTbHO U B TPYIIIIE.



METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJornuyeckue aelicTBUA:

CaMOCTOSITENTbHO  (OPMYJIHpPOBaTh W  aKTyaJIM3UpOBaTh MpobiieMy, paccMaTpuBaTth €&
BCECTOPOHHE;

ONPEIEATh UEIH AEITEIIbHOCTH, 33/1aBaTh IAPAMETPBl U KPUTEPUN UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3NUYECKUX SBIICHUSX;
pa3pabarbIBaTh IJIaH PELICHUsS MPOOJIEMBI ¢ YUETOM aHaIM3a MMEIOUINXCS MaTepHalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JAEATEIbHOCTb, OLICHUBATh COOTBETCTBUE pE3YJIBTATOB LIEIAM,
OLIEHHWBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPIUWHUPOBAaTh U BBINOJHATH pabOTy B YCIOBHUSX pEAIbHOrO, BUPTYAIbHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOACHCTBUS;

pa3BUBaTh KPeaTUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaenoBareabCcKue NeHCTBUA:

BJIAJIETh HAYYHON TEPMUHOJIOTHEH, KITFOYEBBIMH MMOHATHAMHU M METOJaMH (PU3NIECKON HAYKH;
BJAJIETh HaBBIKAMHU y4EOHO-HMCCIIEOBATENILCKON M MPOEKTHOH MAEATENbHOCTH B OO0JIACTH
(bU3HUKH, CHOCOOHOCTHIO M FOTOBHOCTHIO K CAMOCTOSITEITEHOMY ITOMCKY METOJIOB PEIICHUS 3a/1a4
(U3NIECKOTO CO/IePIKaHUs, TPIMEHEHHIO Pa3IMYHBIX METOIOB MTO3HAHUS;

BJIaACTh BUAAMU ACATCIIBHOCTH 110 IIOJIYYCHHIO HOBOI'O 3HAHHA, Cro HMWHTCPIPCTALHU,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHUTYyalUsX, B TOM YHCIE IPH
CO3/IaHUU y4EOHBIX MTPOCKTOB B 00J1aCTH (PU3UKH,

BBISABJIATH NPUYHUHHO-CJICACTBCHHLIC CBA3U U AKTYAJIM3UPOBATh 3aAa4y, BLIABUT'ATb THIIOTC3Y eé
pelICHUd, HAXOAWUTb ApPrymMcHTbl Ui OO0Ka3aTrCJibCTBA CBOUX yTBep)K,Z[eHHﬁ, 3a1aBaThb
[apaMeTpsbl U KPUTEPUU PELICHNUS;

AHAJIU3UPOBATD MOJYUYCHHBIC B X0€ PCHICHUSA 3a1a4n PE3YJIbTAThbl, KDUTUYICCKH OLICHUBATH UX
AOCTOBCPHOCTD, NPOTHO3UPOBATHL UBMCHCHHUC B HOBBIX YCIIOBUAX

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adydl B 00Pa30BaTEIbHOW IEATEIBHOCTH, B TOM
qucye MpHU U3Y4YeHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATH TIPUOOPETEHHBIHN OIBIT;

YMCTb NICPCHOCUTH 3HAHUA 10 (1)I/I3I/IK€ B IPAKTUYCCKYIO 06J'IaCTI> KUBHCOACATCIIbHOCTH,

YMETbh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00acTei;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC ITOIXO0/IbI M PEIICHHS,

CTaBHUTH MPOOJIEMBI U 33]]a9H, JOMYCKAIOIINE aTbTCPHATUBHBIC PECIICHHUS.

PabGora ¢ undopmanmeii:

BJIaJIeTh HAaBbIKAMH MOJy4yeHHs] HWH(pOpMAlMK (U3NYECKOTO COACp)KaHUS M3 HCTOUYHUKOB
Pa3HBIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBIISITh IOUCK, AHAIN3, CUCTEMATU3ALMI U
MHTEpIpeTaHIo HHPOPMAIIMK Pa3IMYHbIX BUJOB U (HOPM MpeICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

MCIOJIb30BATh CPECTBA MH(POPMAIIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOTMH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3ALMOHHBIX 3aj7ad ¢ COOII0IEHUEM TpeOOBaHMIA



SPrOHOMHUKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI, PECypCOCOEPEIKEHUS, TIPABOBBIX M THYECKUX
HOPM, HOPM HH(POPMAITMOHHOM 0€30MacHOCTH;

CO3lIaBaTh TEKCTHI (DU3MYECKOTO COACPIKAHUS B PA3UYHBIX (opMmarax ¢ y4ETOM Ha3HAYCHHS
uHbOpMAIM W IEJIEBOH ayAWTOPUH, BHIOMpas ONTUMAIBHYIO (OpMy MpencTaBieHUS H
BU3YaIH3aIiu.

KoMMmyHuKaTHBHBIC yHHBepcaabHblIe yueOHbIe JeHCTBUS:

OCYILIECTBIIATH OOIIEHHE Ha ypokaX (PU3UKU U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO U TOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIh30BAHUEM SI3BIKOBBIX CPE/ICTB;
MMOHUMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMaHAHON 1 MHIMBUYaJIbHOU pabOTHI;
BEIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX IEHCTBHIl C y4€ToM OOLIMX MHTEPECOB U
BO3MO)KHOCTEH Ka)J10TO YjeHa KOJUIEKTHBA;

MPUHUMATD [IeJTH COBMECTHOU NEATEIbHOCTH, OPTaHU30BEIBATh M KOOPAMHUPOBATH NEHCTBUS
Mo €€ OCTH)KEHHUIO: COCTaBIISITh IUIaH JCUCTBHM, pacnpeAessaTh poiau € YYETOM MHEHUN
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOUW pabOTHI;

OILICHUBATh KAYECTBO CBOETO BKJIAJa M KAKIOIO yYaCTHHUKA KOMAaH/ABI B OOIIUN pe3yabTaT 1Mo
pa3pabOTaHHBIM KPUTEPHSIM,

mpenjgaraTh HOBBIC TIPOEKTHI, OLEHWBATh HUACH C TO3WIIMH HOBHU3HBI, OPUTHHAIBLHOCTH,
IIPAaKTUYECKOW 3HAYMMOCTH;

OCYIIECTBISTh O3UTHBHOE CTPATETMUECKOE MOBEICHUE B PA3IMYHBIX CUTYAIHSIX, TIPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, OBITh MHUIIUATUBHBIM.

PeryasitTuBHbIe YHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranuszaums:

CaMOCTOSITENIPHO OCYIIECTBISATh IO3HABATENbHYIO [ESATEIBHOCTh B 00MacTH (U3UKU U
aCTPOHOMMH, BBISIBIIATH MIPOOJIEMBI, CTAaBUTh U (DOPMYITHPOBATH COOCTBEHHBIE 3a/Ia4H;
CaMOCTOSITEJIbHO COCTABJIATh IIJIAH PEIICHUs PACUETHBIX M KAYECTBEHHBIX 3a1ad, IUIaH
BBIIIOJIHEHUSI TPAKTUYECKOH pPabOThl ¢ Y4E€TOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

paclpsATh paMKH y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUH;

JenaTh OCO3HAHHBIM BHIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha c€0s OTBETCTBEHHOCTHh 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO SPYAUIIUA B 00NaCTH (PU3MKHU, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHb.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCHUTb KOPPEKTHBBI B JAEATEIBHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEJISAM;

BJIaJIeTh HaBBIKAMU IO3HABATEIbHOW pe(IeKCHM KaK OCO3HAHUS COBEPLIAEMBIX NEHCTBUH U
MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAaHUM;

UCIOJIb30BATh MPUEMBI peIIeKCUH IS OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELIEHMS 110 UX CHUKEHHUIO;

MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;



IPUHUMATD €05, TOHUMAsi CBOM HEJOCTATKH U JJOCTOMHCTBA;
IIPUHUMATH MOTUBBI U aPI'yMEHTBI IPYTUX IIPU AHAIU3E PE3YyIbTaTOB ACATEIbHOCTH,

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce nocTHkeHHs JTMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOrpaMMbl MO (U3UKE A YPOBHS
CpeaHero oOImero oOpa3oBaHUs y OOYYAIOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIM HWHTEIIEKT,

Mpernoiararomuil cOpMUPOBAHHOCTH!

CaMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE SMOILMOHAIBHOE COCTOSHHE,
BUJICTb HAIPABICHHUS PA3BUTUS COOCTBEHHOM 3MOLMOHAIBHOU c(epbl, ObITh YBEpEHHBIM B
ceOe;

CaMOpETyJIMPOBAHMSI, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE TPUHIUMATh OTBETCTBEHHOCThH 32
CBOE MOBEJICHHE, CIOCOOHOCTh AN TUPOBATHCSA K SMOIIMOHAILHBIM U3MEHEHUSAM U MIPOSIBIISATD
I'MOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO LI U YCIEXy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOJIS1 U3 CBOMX BO3MOKHOCTEH;
OMIIATHH, - BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHATBHOE COCTOSHUE JAPYIHUX,
YUUTHIBATH ~€TO  IPU OCYIIECTBICHWM OOLICHUS, CHOCOOHOCTh K COYYBCTBUIO W
COIEPEKUBAHUIO;

COIMAJbHBIX HABBIKOB, BKJIIOYAIOIINX CIOCOOHOCTH BBICTPAaMBAaTh OTHOWICHHS C APYTHMH
JFOIBMH, 3200TUTHCS, TIPOSBIIATH HHTEPEC U pa3peIiaTh KOH(IUKTHIL.

INPEAMETHBIE PE3VIJIBTATHI

K kon1y o0yuenus B 10 knacce npeMeTHbIE PE3YIBTATHI HA YIITyOIEHHOM YPOBHE JOJKHBI OTPaKaTh

c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUMN:

MOHUMATH POJIb (PU3HKHU B IKOHOMUYIECKOM, TEXHOJIOTHUECKOM, SKOJIOTUIECKON, COIUATBLHON U
THUYECKOU chepax NesITeTbHOCTH YeJIOBEKa, pOJib M MECTO (PM3UKU B COBPEMEHHON HAay4HOM
KapTUHE MHpa, 3HAYCHUE OMHCATEIbHOW, CHCTEMATU3UPYIOIIEH, OOBSCHUTEIRHONH U
MPOTHOCTUYECKON (DYHKIMN (DU3NYECKON TEOpUH — MEXAHMKH, MOJICKYJISpHOW (PHU3UKH U
TEPMOJANHAMUKH, POJIb (PU3MUECKOU Teopur B (POPMHUPOBAHUM TIPEACTABICHUN O (PU3NUECKON
KapTUHE MHPA;

pa3iauyath yCJIOBHS NMPUMEHUMOCTH Mojeiel (pu3nMueckux Tesl W IMPOIEeccOoB (SIBICHUMN):
MHEepLMaIbHaAs cHCTeMa OTcué€Ta, aOCOJIOTHO TBEpPAOE Telo, MaTephalbHas TOYKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TMajaeHue, aOCONOTHO yhpyras nedopmanus,
abCONIIOTHO YyIpyroe U abCOJIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJAENU Trasa, *KUIKOCTU U
TBEPAOTO (KPUCTANIMYECKOT0) Tella, WJCANbHBIA Ta3, TOYEUHBIH 3apsj, - OJHOPOIHOE
AIEKTPUYECKOE T10JIE;

paznuuaTh ycloBUsA (TpaHMIlbl, 00JACTH) MPUMEHUMOCTH (DU3WYECKUX 3aKOHOB, MOHUMATh
BceoOmit xapakrep QpyHIaMEHTATbHBIX 3aKOHOB M OTPaHUYCHHOCTh UCTIOIh30BAHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH MEXAHUYECKUE MPOLECChl U SIBICHHUS, HCIOJb3YySd OCHOBHBIE
MOJIOKEHUS M 3aKOHBl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHHYECKOIO NBMKEHUs, (popMyIbl
KHHEMAaTUKH PAaBHOYCKOPEHHOTO IBWKECHHS, NpeoOpa3zoBaHus [amumnes st CKOPOCTH U



nepemMenieHus, 3akoHbl HpI0TOHA, MPUHIMIT OTHOCUTEIBHOCTH ['anmuiesi, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPaHEHUSI UMITyJIbCa U MEXaHUYECKOW SHEPTUH, CBS3b PaOOThI CHIIBI C
M3MEHEHUEM MEXaHUYEeCKOM SHEpruM, YyCIOBUsS paBHOBECHUS TBEPAOrO Teja), MPU 3TOM
WCIIOIb30BaTh MAaTEeMaTHYE€CKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHS MPUMEHUMOCTH
(bu3MUeCKUX 3aKOHOB: Tpeobpa3zoBaHuil [ ammmes, BTOpOro m TpeTbero 3akoHOB HprOTOHA,
3aKOHOB COXPaHEHUs UMITYJIbCAa U MEXaHUYECKOW SHEPIHH, 3aKOHA BCEMUPHOTO TATOTEHHUS;
aHAIM3UPOBATh M OOBSACHATH TEIUIOBBIE TMPOLECCHI W SIBICHUS, HCIONB3yS OCHOBHBIE
nonoxeHnst MKT u 3akoHBI MOJNEKYNApHOW (U3UKH M TEPMOJWHAMHKH (CBSI3b JABIICHHS
WJICAJIBHOTO ra3a co CpeaHel KUHETUYECKOM SHEPTrel TeIIOBOr0 IBUKEHUS U KOHIICHTpaluen
€ro MOJIEKYJI, CBA3b TEMIIEPATyphl BEUIECTBA CO CPEHEN KUHETHUYECKOM YHEPTUEH TEMI0BOTO
JIBUKEHHUSI €r0 YacTHIl, CBA3b JABJICHUS MJICAJbHOIO ra3a ¢ KOHLUEHTpauueld MOJIEKYd U €ro
TeMmIiepaTypoi, ypaBHeHue MenneneeBa—KnaneipoHna, nepBbiii 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXPAHEHHUs SHEPruu B TEIUIOBBIX IMpOIECCcax), MPU 3TOM HCIOIb30BATh MAaTEeMaTH4YECKOE
BBIPDA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUS MPUMEHUMOCTH YypaBHEHUs MeHeneeBa—
Knaneiipona;

aHAJIM3UPOBATh U OOBICHITH JJEKTPUUECKUE SIBICHUS, HCIOIb3ysl OCHOBHBIE MOJIOKEHUS U
3aKOHBI JJICKTPOJMHAMUKH (3aKOH COXPAHEHHUS SJICKTPHUECKOTo 3apsaga, 3akoH KyroHa,
MOTEHIUATBHOCTD = AJEKTPOCTATUYECKOr0 TOJISL, MHPUHIUI CYMNEPIO3UIUN SIEKTPUUECKUX
MOJIeH, pU 3TOM YKa3bIBasi YCJIOBHS MPUMEHUMOCTH 3akoHa KynoHa, a Takke MpakTUYECKU
Ba)KHBIE COOTHOILEHHUS: 3aKOHbI OMa /ISl y4acTKa LETH U JJIs1 3aMKHYTOM AJIeKTPUYECKOM LeTu,
3akoH JIxoyns—Jlenna, mpaBmia Kupxroda, 3akonst @apasnes A 27aeKTposin3a);

OIMHCHIBATH (PU3MUECKUE MPOIIECCHI U SIBJICHHSI, HCTIOIB3YsI BEIMUUHBL: TIEPEMEIICHHUE, CKOPOCTb,
YCKOpPEHHUE, UMITYJIbC TeJla U CUCTEMbl TeJl, CHJIa, MOMEHT CHUJIbl, JaBJICHUE, MOTEHIMAIbHAas
SHEpPIus, KUHETUYECKass  DHEpPrus, MEXaHWYEeCKasl  JHeprus, pabota  cuibl,
LIEHTPOCTPEMUTEIILHOE YCKOPEHUE, CHJIA TSHKECTH, CHIIA YIIPYTOCTH, CUJIA TPEHHUSI, MOIIHOCTb,
SHEPTHsl B3aWMOJICHUCTBHS Tenma ¢ 3eMi€ii BOIM3M €€ TMOBEPXHOCTH, DHEPIHs YIpyrou
nedopmaruu MPY>KUHBI, KOJIMYECTBO TEIJIOTHI, AOCOJIOTHAs TeMmIepaTrypa Tena, padoTta B
TEPMOJUHAMUKE, BHYTPEHHSS SHEPTUsl UCabHOTO OJHOATOMHOIO ra3a, paboTa HuJeanbHOro
ra3a, OTHOCHUTENIbHAsl BJIAXHOCTh Bo3ayxa, KIIJ| wuaeanbHOro TEmIOBOro JBUTATENS;
AIEKTPUUECKOE IM0JI€, HAMPSHKEHHOCTD AIEKTPUUECKOTO OIS, HAPSKEHHOCTD MOJISI TOYEUHOTO
3apsjia WK 3apsDKEHHOTO 1Iapa B BAKYYME U B AURJIEKTPUKE, MOTEHIIUAI 3JIEKTPOCTATUYECKOTO
OJIsI, Pa3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIDKYIIAS CUJia, CHUila TOKa, HAPsHKEHUE, MOIIHOCTh
TOKAa, 3JIEKTpUYECKass €MKOCTh IUIOCKOTO KOHIEHCATOpa, CONPOTHMBIEHHME y4yacTKa LENu C
IIOCJIEIOBATEIBHBIM U NapaJJICIbHBIM COEAMHEHUEM PE3UCTOPOB, SHEPIUS SJIECKTPUUYECKOIO
II0JIs1 KOHAEHCATOpa;

OOBSICHATH OCOOEHHOCTH TPOTEKAaHUS (U3NUYECKUX SIBICHUI: MEXaHW4YeCKOoe JBHKEHHE,
TEIJIOBOE JIBM)KEHHE YacTHIl BEUIECTBa, TEIJIOBOE paBHOBecHE, OpPOYHOBCKOE JIBUXKEHUE,
muddys3us, wucnapeHwe, KUMEHUE U KOHJACHcAlus, IUIaBJICHHE U KpUCTaUIM3alus,
HaIlpaBJIECHHOCTh TEIUIONEpeNadH, 3JIEKTPU3alus Tell, SKBUIIOTCHUUAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOJIHUKA;

MPOBOJIUTHh HCCIICIOBAHWE 3aBUCHMOCTH OJHOM (DU3WYECKONW BETWYUHBI OT JPYrod ¢
UCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yNnbTaThl MOJYYEHHOW 3aBUCHMOCTH ()M3MUYECKUX BEIMYMH B BHJE TpaQUKOB € Y4ETOM
aOCOFOTHBIX MOTPENTHOCTEN H3MEPEHUH, IeTIaTh BHIBOABI IO PE3yIbTaTaM HCCIEIOBAHUS;



MIPOBOANTHh KOCBEHHBIC H3MEPECHUS (PU3MUECKUX BEJIMYMH, IPU STOM BHIOUPATh ONTUMATbHBIN
METOJl M3MEpEeHHMs], OIICHUBATh aOCOJIOTHBIE U OTHOCHUTEJIbHBIE MOTPEUIHOCTU MPSIMBIX U
KOCBEHHBIX U3MEPEHUIA;

MPOBOJIUTH OIBITHl MO TMPOBEPKE MNPEII0KEHHONW THUIOTE3bl: IJIAHUPOBATh HKCIIEPUMEHT,
coOupaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJM3UPOBATh MOJyYEHHbIE PE3YIbTAThI U AeNaTh
BBIBOJI O CTaTyce MPEI0KEHHON THIOTE3bI;

coOrOIaTh MpaBuia OE30MaCHOTO TPYAa IPH MPOBEACHUN HCCIEI0BAHUN B paMKaxX y4eOHOTO
AKCIIEPUMEHTA, MpaKTUKymMa M y4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHON AESITEIbHOCTU C
MCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0O0PYIOBAHMUS;

pemiars pacuéTHBIC 3a/1a4 C SBHO 33JaHHOW W HESBHO 3aJaHHOW (pH3MYeCKOW MOJENbIO: Ha
OCHOBAaHMHM aHaliM3a YCJIOBHUS OOOCHOBBIBATH BBHIOOpP (DU3WUYECKONW MO, OTBEYAIOIICH
TpeOOBaHUSAM 3aJaud, MPUMEHITb (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl
¢bu3MYecKUX TEeOopuil MpPHU HCHOJB30BAHUM MaTEeMAaTHUYECKUX METOAOB pELIeHUs 3ajad,
MPOBOAUTE PAcUEThl Ha OCHOBAHWU HMMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh PE3yNbTaThl U
KOPPEKTUPOBATH METO/IbI PELICHHUS C YUETOM MOITYUYEHHBIX PE3YIbTaTOB;

peliath KayecTBeHHbIE 3a7a4uu, TpeOyIoLe NPUMEHEHHs 3HaHUIM U3 pa3HbIX pa3/iesioB Kypca
¢bu3MKY, a TaKKe UHTETPalUy 3HAHUM U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA!
BBICTpAauBaTh JIOTMYECKYIO IIEMOYKY pACCYKIACHHM ¢ OMmopod Ha H3y4YeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIOJIb30BaTh TEOpPETHYECKHE 3HaHUS sl OOBSCHEHUS OCHOBHBIX MPHUHIIUIIOB pPabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB,;
MPUBOJUTH MPUMEPHI BKIIaJa POCCUICKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHUE MPOIIECCOB OKPYKAIOIIEI0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAJIM3UPOBATh W OIEHUBAThH IOCIEACTBUSI OBITOBOM M TMPOW3BOJCTBEHHOW AEATEIHHOCTH
YEJIOBEKA, CBA3AHHON C (PM3MUECKUMU MPOLIECCAMH, C TMTO3HITMI YKOJIOTHIECKOM 0€30MMacHOCTH,
MIPEJICTAaBICHUIM O pallMOHATILHOM MPUPOJIOINOIB30BAHNUHN, a TAKKE Pa3yMHOM HCIOJb30BaHUU
JOCTUKEHHUM HayKu ¥ TEXHOJIOTUH JIsl AalbHEHIIEro pa3BUTHS YeJIOBEYECKOro 00IIECTBa;
OPUMEHATh Pa3IMyYHbIe CHOCOOBI paboThl ¢ HMH(OpPMALUEH (U3NIECKOTO COAEPKAHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMALMOHHBIX TEXHOJOTHM, MpPU 3TOM HCIIOJIb30BATh
COBpeMEHHbIe MH(OPMAaLMOHHBIE TEXHOJIOTUU MJISi TOUCKA, IepepaboTKU U TNpeAbSBICHUS
yueOHOM W Hay4YHO-TIOMYNApHOW UWHGOPMALMK, CTPYKTYPUPOBAaHUS U HWHTEPIPETALUU
uH(pOpMAaLIUY, TOJYYEHHONH U3 pa3IUYHBIX WCTOYHHKOB, KPUTHYECKU aHAJIU3UPOBATH
MoJiydaeMyro MH(OPMAILMI0O U OIEHUBATh €€ JTOCTOBEPHOCTh KAaK HAa OCHOBE HMEIOIIMXCS
3HAHUM, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHHUKA HH(DOpMaIIHH;

MPOSBIIATH OPraHU3alMOHHbBIE U TIO3HABATeNbHbIE YMEHUSI CAMOCTOSITEIbHOTO MPHOOpeTeHus
HOBBIX 3HAHUH B MPOIIECCE BHITIOTHEHUS MPOCKTHBIX M Y4eOHO-UCCIIeIOBATENLCKUX PadoT;
paboTaTh B IpyNIe C MCHOJHEHUEM DPA3IMYHBIX COLMAJIBHBIX POJICH, MIaHUPOBAaThH paboTy
TPYMIIbL, PAllMOHATIBHO PACHPEENATh ACITeIbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aJeKBATHO
OILICHUBAThH BKJIA]] KAXKIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMEI;
MPOSABIIATH MOTHUBALIMIO K Oynymied mpoecCHOHATBHON NESTENbHOCTH MO CIEeHUaTbHOCTAM
(bUBUKO-TEXHHUECKOTO MPODUIISL.



K xoniy o6yuenus B 11 knacce npegMeTHbIE Pe3yabTaThl HA YIITYOJIEHHOM YPOBHE JOJIKHBI OTPAXkaTh

c(OPMHUPOBAHHOCTH y O0YJAIOIUXCA YMEHUI:

MMOHUMATh POJIb (PU3HKH B SKOHOMHUYECKOM, TEXHOJOTHYECKOW, COIMAILHONW W ATUYECKON
chepax AeqaTeIbHOCTH YeNOBEeKa, poJib U MECTO (PM3MKH B COBPEMEHHOW HAyYyHOW KapTHHE
MHpa, pOJib ACTPOHOMHH B MPAKTHUYECKON NEATENbHOCTH YeNOBEKAa U JalbHEHIIeM Hay4dHO-
TEXHUYECKOM pPa3BUTUH, 3HAYCHHUE OINUCATEIHHON, CUCTEMAaTU3UPYIOIIEeH, OObICHUTENFHON U
MPOTHOCTUYECKON (PYHKIUI (pr3nyeckol Teopuu — 3MEKTPOANHAMHKH, CIICHUATBHON TEOPHH
OTHOCUTEIIBHOCTH, KBAHTOBOM (PMU3HKH, pOJib (QHU3MUECKOH Teopun B (HOPMUPOBAHHH
MPEACTABICHUN O (PU3NUECKONW KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI MUpa B 0OIIeM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUIN O IPUPOJIE;

pa3nuyath yCIOBHS MPUMEHUMOCTH MojJeled (PU3MYEeCKHX Tel W TPOIECCOB (SIBICHMIA):
OJHOPOJHOE 3JIEKTPHUUECKOE M OJHOPOJHOE MAarHUTHOE TOJsI, TApMOHHYECKUE KOJeOaHMs,
MAaTE€MATHUYECKUN MAasTHUK, WACAIbHBIA NPYKUHHBIA MasTHUK, TaPMOHUYECKHE BOJHBI,
uJealbHBIM KOJIeOATeIbHBI KOHTYp, TOHKas JIMH3a, MOJIEJEH aToma, aTOMHOIO sjapa H
KBAaHTOBOW MOJEIIH CBETA;

pa3nuyath yciaoBHs (TpaHUIbI, 00JacTH) MPUMEHUMOCTH (DU3MUECKHUX 3aKOHOB, MOHHMATH
BceoOLuil XxapakTep pyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh UCIIOJIB30BaHUS YaCTHBIX
3aKOHOB;

aHAIIM3UPOBATh U OOBSICHATH 3JIEKTPOMATrHUTHBIE MTPOLIECCHI U SBIICHUS, UCTIONB3YSI OCHOBHBIE
MOJIOKEHUS W 3aKOHBI AJIEKTPOAMHAMUKHN U CHEIUAIBbHON TEOpUH OTHOCUTENIBHOCTH (3aKOH
COXpAaHEHUS JICKTPUUYECKOTO0 3apsiaa, cria AMiepa, cuiia JIopeHia, 3aKoH 3JIeKTPOMarHuTHOM
WHAYKIMU, paBwio Jlenna, cBsasb J/IC caMOMHIYKIIMU B AJIEMEHTE JIEKTPUYECKON LIETH CO
CKOPOCTBKO HM3MEHEHHMsI CHJIbl TOKA, IOCTYJNATHl CHEUAIbHOM TEOPUH OTHOCHUTEIBHOCTH
OUHIITEWHA);

aHAJIM3UPOBaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBIICHUS, HCIIOJB3Yys TOJOXKEHUS
KBaHTOBOH (u3uku (ypaBHeHUE DiHIITEHHA 11 oTorddeKTa, mepBhlil 1 BTOPOM MOCTYIATHI
bopa, mpuHIMIT cooTHOUIeHHs HeompenenéHHocTer [eiizenOepra, 3aKOHBI COXpPAaHEHHS
3aps/IOBOIO M MAacCOBOTO YMCEN U DHEPTrUU B SJIEPHBIX PEAKIUAX, 3aKOH PaAHMOAKTUBHOIO
pacrnajna);

ONMHUCHIBaTh (U3MYECKHE MPOLECChl W SBJIEHUS, HCIOJIb3Ysl BEIMYMHBL: HANPSKEHHOCTH
AJEKTPUYECKOTO TOJIS, TMOTEHLUHAN 3JIEKTPOCTATUYECKOrO I0Jisl, PAa3HOCTh MOTEHIIMAJIOB,
AJEKTPOJBIDKYIIAS CHJIA, MHIYKIMS MarHUTHOTO TOJIsI, MarHUTHBIA IMOTOK, cwia Amrepa,
WHJYKTUBHOCTb, AJICKTPOJABIIKYIIASl CHUJIa CAMOUHIYKIUHU, DSHEPrUs MArHUTHOTO MOJs
MIPOBOJHHKA C TOKOM, PEISTUBUCTCKUN UMITYIIBC, IOJTHASI SHEPTHUsI, SHEPTHsI IIOKOsI CBOOOTHON
YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsif sipa, SHEPTUS CBS3H AJIpa;
OOBSICHSITh OCOOCHHOCTH MPOTEKaHUS (PUINYCCKUX SBICHUHN: DIIEKTPOMArHUTHAsl MHIYKITHUS,
CaMOWHIYKIIHS, Pe30HaHC, MHTep(epeHIus BOIH, TU(paKius, TUCTIEPCHs, TIOJTHOE BHYTPEHHEE
otpaxxenue, poroanekrpuaeckuit 3pdext (pororddexr), anbda- u 6eTa-pacmnaisl saep, raMmma-
U3Ny4yeHue saep, puandeckue NpUHIUIBI CIEKTPATbHOTO aHaIn3a U paboThI Ja3epa;
ONpeeATh HallpaBJICHUE UHAYKIIMM MarHUTHOTO TOJIsS MPOBOJHMKA C TOKOM, CHJIbI AMIiepa 1
cuibl JIopeHua;

CTPOUTH U300paKEHUE, CO3ABAEMOE INTIOCKUM 3€pKaJIOM, TOHKOM JIMH301, H PACCUYUTHIBATH €TI0
XapaKTEPUCTHUKU;



IIPUMEHSTh OCHOBOIIOJIAraroIife aCTPOHOMUYECKHUE MTOHATHS, TEOPUU U 3aKOHBI JUIsl aHAIIU3a U
o0BsicCHEHUST (PU3MUECKUX MPOLIECCOB, MPOUCXOSAIINX B 3BE3/1ax, B 3BE3NHBIX CHCTEMax, B
MEXTaJIaKTUHIECKOM Cpefie; MBUKEHUsI HEOSCHBIX TeJl, SBOJIIOINY 3BE31] M BeeneHHoi;
MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BETUYMH C HMCIIOJIB30BAHUEM IPSIMBIX
U3MEpEeHUull, P 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATh Pe3y/ibTaThl MOTYy4YECHHOU
3aBHUCHUMOCTH (PU3UYECKUX BEIMYMH B BHJIE TPApUKOB C YUETOM aOCOIIOTHBIX MOTPELUIHOCTEN
WU3MEPEHUH, 1€TaTh BBIBOIBI IO pe3yIbTaTaM MCCIIEI0BAHMS;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUS (GU3NYECKUX BEJIMYMH, IPU 3TOM BbIOMPATh ONTUMAaIbHBIN
METOJlT M3MEpEHHMs], OLICHUBATh aOCOJIOTHBIE U OTHOCHUTEJIbHBIC MOTPEUIHOCTU MPSIMBIX U
KOCBEHHBIX U3MEPEHUI;

[IPOBOAUTH OIIBITHI IO IPOBEPKE MPEAJIOKEHHON TUIIOTE3bl: IUIAHUPOBATh ASKCIIEPUMEHT,
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBAThH MOJTyYEHHbIE PE3YIbTAThI U AeNaTh
BBIBOJ] O CTaTyCe NPEIJI0KEHHONW TMIIOTE3bI;

OIMCHIBATh METOBI IIOJYUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHU;

co0oaTh mpaBuiia 6e30MacHOro TpyAa MPpH MPOBEICHUH HCCIeI0OBaHUN B paMKaX y4eOHOTro
HKCHEPUMEHTa, NPAKTUKyMa U Y4eOHO-MCCIIEOBATENBCKONM M MPOEKTHOM NEATENBHOCTH C
MCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1ab0paToOpHOTo 000pyJOBAHUS;

pemiaTs pacuéTHBIC 3a/1a9 C SIBHO 33JaHHOW W HESBHO 3aJaHHOW (pH3MYEeCKOW MOJENbIO: Ha
OCHOBAHMU aHAJN3a YCJIOBHUS BBHIOMpATh (PU3MUECKHE MOJENM, OTBEYAIOIIUE TPEOOBaHHIM
3aJjauu, IPUMEHATh (OPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAaThl (PU3UYECKUX TEOPHM
IIPY HCMOJB30BAHMM MAaTEMATHUYECKMX METOJOB DELICHMs 3a/1ad, MPOBOAUTH pPacyE€Thl Ha
OCHOBAaHUHU HUMEIOIINXCS JaHHBIX, AHAJIU3UPOBATh PE3YNbTaTbl U KOPPEKTUPOBATH METObI
penieHus ¢ y4€TOM MOJyYEHHBIX PE3yJbTaToB;

pemarh KadyecTBEHHBIE 3a/1a4M, TPeOyIoImre MPUMEHEHUS 3HAaHUN U3 pa3HbIX pa3/ieloB Kypca
¢bu3MKY, a TaK)Ke UHTETPAalUU 3HAHUM U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA!
BBICTPaNBaTh JIOTMYECKYIO LIETIOYKY PACCYXKICHUNW C OMNOpOMl Ha W3yYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUecKue sSBICHUS;

UCTOJb30BAaTh TEOPETUYECKUE 3HAHMS Ui OOBSCHEHUS OCHOBHBIX MPUHIUIIOB pPaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;
MPUBOAUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTUH;
aHAJTM3UPOBaTh M OLIEHUBATh IOCJIEACTBHUSA OBITOBOM W IMPOM3BOACTBEHHON IESTEIHHOCTH
YeNIOBEKa, CBA3aHHOM C PU3NYSCKUMU MPOIIECCAMHU, C TIO3HIIHMIA SKOIOTMYECKOH 6€30MacHOCTH,
IIPEICTAaBICHUH O pallMOHAIILHOM IPUPOJOIOIB30BAHNH, @ TAKKE Pa3yMHOM HCIOJIb30BaHUU
JTOCTUKEHHUM HayKu ¥ TEXHOJIOTUH /JIsl AalbHEHIIEro pa3BUTHS YeJI0OBEYECKOro 00IIeCcTBa;
OPUMEHATh Pa3IMyYHbIe CHOCOOBI paboThl ¢ HMH(OpPMALUEH (U3NIECKOTO COACPKAHUS C
HCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTMH, MPHU 3TOM HCIIOJIb30BaTh
COBpPEMEHHBbIE MH(OPMALMOHHBIE TEXHOJOTMM JJIS IMOHMCKa, MEepepadOTKU M NPEIbSIBICHHS
yueOHOM W Hay4YHO-TIOMYNApHOW WH(GOPMALMU, CTPYKTYPUPOBAaHUS U HWHTEPIPETALUU
uH(pOpMaLUY, TOJYYEHHON U3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKH aHaJIU3UPOBATH
noJiyuaeMyro MH(GOpMalMI0O U OLEHUBATh €€ JTOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS
3HAHUM, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHHUKA UH(OpMaLINH;



® TMPOSIBJIATH OPTaHU3AIMOHHBIC W MO3HABATEIIbHBIE YMEHHUS CAMOCTOSTEIHHOIO MPUOOPETCHUS
HOBBIX 3HaHUI1 B ITPOIIECcCe BBITOIHEHHS MPOSKTHBIX U yIeOHO-UCCIIEOBATEIBCKUX PadoT;

e paboTaTh B IpyNIe C UCHOJHEHUEM DPA3IUYHBIX COLMATBHBIX POJIEH, IMIIAHUPOBATh PaboTy
TPYIIBI, PAIIHOHAIEHO PACTIPEICISITh ACATEIILHOCTh B HECTAHAAPTHBIX CUTYAIHsIX, aJIeKBATHO
OLIEHUBATh BKJIAJ KAXKJIOTO M3 YIaCTHHKOB TPYIIIHI B PEIICHUE PACCMAaTPHBACMOM MPOOIIEMBL;

® MPOSIBJIATh MOTHBAIMIO K Oyaymiei mpodeccrnoHalbHON NeATEeNhbHOCTH MO CIECIHATbHOCTIM
(U3UKO-TEXHUYECKOTO MPOUITSL.

TEMATHYECKOE IINTAHUPOBAHHUE

Temarnueckoe MIaHUPOBAHUE COCTABIIEHO C YUETOM LIEJEBBIX IPUOPUTETOB BOCIIUTATEIBHOTO ac-
MEeKTa IKOJIBHOTO YpoKa, copmynupoBaHHbiX B [Iporpamme Bociutanuss MBOY COILL ¢ YUOIT
Ne 51 r. Kupoga:
° MOOYXKICHUE 00YJarOITUXCS COOII0IaTh HOPMBI TTOBEACHUS, TIpaBUiIa OOIICHUS CO CBEPCT-
HUKaMH U MearoruueckuMu pabOTHUKAaMH, COOTBETCTBYIOIIME YKIIaay 001eo0pazoBaTeaIbHON opra-
HU3aI1H, YCTAaHOBJICHUE U MOAJACPKKY JOOPOKEIaTEIbHON aTMOCc(hepsl;
J IpUBJICUYEHHE BHUMaHUs 00yUYarOMXCs K IEHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha ypOKax Mpej-
METOB, SIBJICHUI U COOBITUI, MHUIIMUPOBAHUE OOCYKICHUN, BBICKAa3bIBAaHHI CBOETO MHEHHMSI, BhIpa-
OOTKHU CBOETO JTMYHOCTHOTO OTHOILEHUS K U3Y4aeMbIM COOBITHSM, SIBJICHUSM, JTULAM.
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