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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHOM TporpaMmsbl, peacTtaBieHHbIX B PI'OC COO, a Takxke
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0s3aTeIbHOE MPEIMETHOE COACPIKAHNE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIFHOCTh U3YUCHHUS TEM M Pa3JeioB
y4e0HOro TpeaMeTa ¢ Y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMMa no ¢u3uke Aa€T MpEeACTaBICHUE O LESAX, COAEpKaHUM, OOIeH
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJa4l MPO(PECCUOHATBHON OpPUEHTAIlMH, HAPABICHO Ha CO3JaHUe YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSM.

B nporpamme no pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM JJisi pa3pabOTKM TpeOOBaHUM K JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YIiTyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca PU3NKH Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «Dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3UKH TSI COCTABJICHHS CBOMX Pab0YHX MPOTrpamMM.

[TporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
NPEIOCTaBIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTeIbHOM YaCTH coJiepKaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoieM mupe. LLKkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOMINi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3HOO0pa3HBIX TEXHOJOTHI B C(hepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaronierocsi, B GopMHUpOBaHWE YMEHUN MPUMEHSITh HAYYHBIM METOJ MO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA e, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopuidl. Benymmm B Kypce sBISIETCS
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMmaTpHuBarOTCsS Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHMM, a Takke O0O0CYXICHUS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s ¢usuku peanuzanus 3Tux
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lmst yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PPOHTANbHBIE YYCHHUYECKHE OIBITHl IMPH H3YYEHHH HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco6a peanuzannu GU3NYeCcKoro npakTukyma. B mepBom cinyuyae mpakTukym
npoBoauTcs 6o B kKoHIEe 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJIacCOB. BTopoil cnoco0 — 3To uHTerpaius padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
CBEPHYTOr0, 0000IMIEHHOIO BUIA 0€3 MOIIaroBOM MHCTPYKIIHMH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIHLHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH TTOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUECKOW MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTHU KaK W3 OJIHOTO pasjliena Kypca, TaK M HUHTErpupys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’Karollel >KM3HU, TpeOyromue BbiOopa HU3nIecKou
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOsn€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUsA AOJKEH H3Y4yaTbCAd B YCIOBHUSAX MPEAMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JeMoHCcTpanioHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3y4aeMbIX SIBJICHUH W  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
71a00paToOpHOTO O00OpPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI HAa KOMILIEKCHOM



UCIIOJIb30BAaHNUN AHAJIOTOBBIX M IHM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(GopMUpOBaHHE HHTEpeca M CTPEMJICHHS OOydYarolMXcsi K HaydyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHNE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJbTaTa U3y4€HHUs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened oOecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3MKU Ha YpOBHE CpeHEro o01ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

dbopMUpOBaHHE YMEHUHN NMPUMEHITh TECOPETUUECKUE 3HAHUS ISl OOBSICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJENIM, AJEKBaTHOW YCJIOBHMSM 3a/ladyd, B TOM YHUCIE 3aJa4 HWHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUILYIO CPELy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA M IPOBEACHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUM JJIs Pa3BUTHSI YMEHMH HPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH;

pa3BuTHE HHTEpeca K chepam npodeccuoHaNbHON NeSTENbHOCTH, CBSI3aHHOM
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yroyOnEéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa3oBaHuUs MO CHEIUATBLHOCTIM QU3HUKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMmme 1o (Qu3MKE IMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

CnocoObl  u3mepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTEbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN Ia3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

N3mepeHune cuiibl TOKa U HApsHKEHUS B 1IEMU MOCTOSIHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3NYECKUX BEJIMYUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpadukm.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U UX TPapuKH.



KpuBonunenHoe  nBuKeHuE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpOMCTBA U TEXHOJIOTMYECKHE MPOUECCH: CHUAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBAYKEHUS.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexoia i NBMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKeE Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHMS C LEJIbI0 ONPEIEICHUS] MTHOBEHHON
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (peKoOMEeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpolIeHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TeEa.

W3yyenue IBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOM I10 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY TIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsbxkecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOTHOTO MaJIEHUs OT BBICOTHI HaJT
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduueckoi MHUpOTHI. JBrkeHne HEOECHBIX Tel
U X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cruia TpeHUS CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenne mace no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIECH CUJI IIPU ABMXKCHUHM OpYyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

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



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOLIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

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

N3ydeHne NBUKEHUS TPy3a 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.
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEpAOMY Telly. LIeHTp TsxecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

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, nPAKMUKyMm.

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 MexaHukxe.

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

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umIiynbca MarepuaiabHOW TOUkHW. [IpencraBieHue o coXpaHEeHUH
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 MATEPUAIBHOU TOUKH.



[loTeHnManbHplE W HENOTEHUHMANbHbIE CWIBL. [loTeHumanbHas >3HEpPrus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTennumansHas sHeprus tena
B TPABUTAIIMOHHOM TOJi¢ OJHOPOAHOrO Imapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACaTbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mnpeBpamieHus] KUHETUYECKOM W TNOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM NaJACHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3mepenne nMmiryiibea Teia o TOpMO3HOMY ITYTH.

N3mepenue cusbl TITH, CKOPOCTH MOJEIHN 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHoBCcKkoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aWMOJEHCTBUS YaCTHIl BewecTBa. Moaenu CTpOoeHus ras3oB, JKMAKOCTEH U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3mepenus. lllkana
temmneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJhbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHudeckue yCTpPOWCTBA M TEXHOJIOTUYECKHUE IIPOLIECCH: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXITy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO mpouecca (PEKOMEHIOBAHO HCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHaMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.



Mopenp wWIeanbHOTO Ta3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHIL, BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1uisi BHyTPEHHEW SHEPTUA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHus pabotel.  KouBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHas TeIIoTa CropaHus
torymBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOIUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpaTuMoCTh IPUPOIHBIX MPOIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOLIEH Cpe.Ibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHED, AU3EIbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, nPpAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[Tapoo6pa3zoBanue u koHaeHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
napooOpa3oBaHUsl.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lmaBneHne W Kpuctaud3anus. YIelbHas TEIUIOTa IUIABJICHHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanunspusie saBnenus. J[aBiaeHne noa MCKPUBIEHHON NTOBEPXHOCTHIO )KUIAKOCTH.
®opmyna Jlannaca.

TexHudyeckue yCTpOWCTBA W TEXHOJIOTUYECKHE TMPOLECCHI:  KHUAKHUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiieHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OJekTpu3aus Teln W €€ MpOSBICHUS. OJJNEKTpUUYECKUMU 3apsna. [[Ba Buaa
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3aPsIbI.

Hampsoxk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuumanbHas »SHEprus 3apsAga B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocTaTuyeckoro noiis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[lone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECUS 3aPSI0B.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jwusnexrpruueckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KOHAeHcaTopoB. [locienoBaTenbHOE COeTMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOopa YepPeE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydyeHnne npoTeKkaHus TOKa B LIENU, COAEPKAILIECH KOHICHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MIOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO JJIGKTPUYECKOrO0 TOKa. MCcTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBIJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBass MOIIHOCTb, BbIAEIsEMasl Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS M MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coenHeHns UCTOYHUKOB Toka, IJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHas  MPOBOJUMOCTh
NOJIynpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznmuyneie TMIIBI CAMOCTOSITENBHOTO paspana. Monnus. [1na3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (POTOAUO/, CBETOMO I, TAIbBAHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
QIIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKmuKym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAICHTHOTO HOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3NYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU 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: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
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). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cuibl Jlopenia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.



TexHU4ecKue YCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHl: MNPHUMEHEHHUE
MOCTOSIHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYyJbTUMETP,
AJIEKTPOIBUTATENb SIKOOU, YCKOPUTETH 2JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO 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 NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS 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. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO 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.

UccnenoBanne 3aBucumMoctd IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHUs
MAarHuTHOTO MOTOKa.



IIpaBuio 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 ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

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

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepruoaa CBOOOIHBIX KOJIEOAHUI HHUTSAHOTO W MPY>KHHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXAOIINX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTYJOM CHITbI TOKA B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUMYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U noTpedIeHUe
AIEKTPUYECKON IHEPTUU.

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

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpOIepeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopeinb 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHCchopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIE BOJIHBL. Ilepros, CKOpOCTh paclnpoCTpaHEHUs U JJUHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTepPEpEeHIUs |
nupakius.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKimsl.

[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 37IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEel CpeIbl.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTE€HHA, TenedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHHIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue CBS3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH W
4acTOTOM KoJieOaHUM.

HccnenoBaHue CBOMCTB JIEKTPOMArHUTHBIX BOJH: OTPaXXKEHHE, MPEIOMIICHHE,
noJisipu3anus, 1udpaxkuus, HHTepepeHIIUs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3yueHnne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoenue n3oOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA Y COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUUECKOT O CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTUYECKAsl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEJILHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa sy4a, NMPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass omtmka. HWurtepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTHHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. [lpumepsl Kkiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, MU (PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300pakKeHUH 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 nonsipu3aiuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX 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 uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOIECCH: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
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. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay porosrddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3aUuu JABWXKYyllelcsa dactulbl. KopmoycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nsmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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 norsiomieHre (GOTOHOB MpH MEpexoe aToma ¢
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE M3JTyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PaA U ITEMEHMAPHBIX YACHUY.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3aKkOH pPaJAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusgHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIEOTOHBI.
[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 TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BaHUEM JO3UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiagHOE U1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metoael aCTpOHOMHMYECKHX HccleoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

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

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McTouHuk 3Heprun CoJiHIla U 3BE3I.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOXKACHUU U 3BoIonuu ColHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa66sa. Paz0eranve ramakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUM JJIs1 ONpEAeNIeHUs MOJ0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Crnioco0b1 u3MepeHust GU3NIECKUX BEJIMUUH C UCTIOIh30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKA MPEMJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o061enHre U cucTeMaTu3alus CoAepkKaHUs pa3AenoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax JesITeIbHOCTH YeTIOBEKa, POJIb K MECTO (DPU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (pusmueckoll KapTUHE MHUPA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMH MATEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMH HA OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEH  Cpensbl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsE CTPYKTypa TBEPBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAIN3.

T'eocpaghusa: wmarHuTHblE MOJMIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, D3JIEKTPOMAarHUTOB,
ANEKTpOJBUTraTENb SIKOOH, TeHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUAN 3JEKTponepeaad, 3JIEKTPOABUraTelb, pasap, pPaaAuONpPpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, JIEPHAsi SHEPreTUKa U YKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YyYaronInuXcsi pyKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTrO OOIIECTBa, pPACIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTHA B IMPOIECCE pEAM3allii OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTH OIEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMUBOTO OYAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpPEC K pa3nuyHbIM chepam npodecCHOHATBbHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATH OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKYN Ha POTSKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAyYHOU JAEATEIBHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BHUAAMHU JACATEIBHOCTH II0 TOJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb ApPTyMEHTHI A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJaud B OOpa30BATEIbHOMN
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTY4YEHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB Da3HbIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh ITOMUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENICHWH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HaueHUs WHGOpPMalKMKW M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CUTyallUd W CMSr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOXHOCTEH Ka)/10T0 4jieHa KOJIICKTHBA;

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETUYECKOE IIOBEJECHUE B pPa3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIBHOCTD B 001aCTH
(bU3UKY U aCTPOHOMMH, BBISIBIIATH MTPOOJIEMBI, CTABUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTEHO COCTABJISITH IUIAH PEUICHHs] pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOoThl ¢ YYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacImpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX TIPEANOYTEHU;
JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3MKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIM W KyJIbTYPHBIM
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJCTh HAaBbIKAMH TO3HABATEIbHONW peQIEeKCHH KaK OCO3HAHHUS
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs1 OUEHKU CUTYAalluH, BBIOOpa BEPHOTO
pelIeHus;

e YMEThb OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPH aHaJIU3€ PpPe3yIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH ceOsl, MOHMUMAasI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
TeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npornecce AOCTHXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIOUIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TIOCTHKEHHIO LIENH
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh HMOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

e COUMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh pOJdb (GU3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AeqaTeIbHOCTH
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
dbopMUpOBaHNUY TIPEICTABICHHUM O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHHE,
abCoJIIOTHO yripyras aedopmaius, aOCOJIOTHO YNPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl M  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akoHbl HprlooTOHa, mpuHIMI  OTHOCUTENbHOCTH [anmwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHUYECKOW HSHEprum,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXPaHEHHsI HMILYJbCAa U MEXaHWYECKOU
DHEPI'UH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKU (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JIBMIKCHUS W KOHIIEHTPAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knanepona, mepBbld 3aKOH TEPMOJAWHAMMKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMHUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe€ MPAKTUYECKU Ba)KHBIE COOTHOIIEHHUS: 3aKOHbI Oma g ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes a1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, YHEPTUS YIIPYTOn
nedopmali Npy>KUHbI, KOJTHMYECTBO TEIUIOTHI, a0COJIFOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJICATHLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJ naeanbHOro TEmiaoOBOrO JBUTATENS; JIEKTPUUECKOE MOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBIKYIIAS
cuia, CUja TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, 3JIEKTPUUYECKAsT EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBHKEHHE YaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIUIonepeaadu, JIEKTpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JIPYroM € UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
MOTPEIIHOCTe  WM3MEpPEHU, JelaTh BBIBOABI [0  pe3ysibTaTaM
UCCIIEJOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI 110 MPOBEPKE NPEIOKEHHON TMIIOTE3bl: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKEeHHON
TUIOTE3bI;

co0ro1aTh paBuiia 6€30aCHOIrO TPY/1a IPY MPOBEACHUN UCCIICIOBAHNUN B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, IMpPaKTUKyMa M  Yy4eOHO-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUECKONl MoJeNnu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
MPUMEHSATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJAThl (PU3NIECKIX
TEOpUH MPU UCTOJIH30BAHUM MATEMaTHYECKMX METOJOB pEIICHMs 3aad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TAHHBIX, aHAJTM3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METObI PEIICHUSI C YUYETOM MOTYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyrolue NpPUMEHEHHUS 3HaHUH W3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)Ke UHTETPalliu 3HAHUHN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LENOYKY pacCyKJIeHUI C OOPOM Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI U3MEPHUTENHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJIUTH IPUMEPHI BKJIa1a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB
B pa3BUTHE HAyKHd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TpOILIecCaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHWUU JOCTHXKCHHUI
HAyKM M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuend (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO IPUOOPETEHNSI HOBBIX 3HAaHUH B IIPOLIECCE BHIOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHMBATH BKJAJ KaXJOro W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesTEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYyYHON KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEeM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (PU3UYECKOM TEOpUH — DIICKTPOJUHAMUKH,
CHEeUalbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOImEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
pasnnyaTh yCIOBUS MPUMEHUMOCTH MO/JIeeil (PU3MUeCKUX TEN U TPOLIECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTth yclIOBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Y OCHOBHBIE TMOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENu CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAJIM3UPOBAaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotord¢ekra, nepBolil ¥ BTOPOH ocTynarsl bopa, IpUHLIKIT COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO U
MacCOBOTO YHCEJI U SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTHUBHOTO
pacmnana);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, MMOTEHIMA 3JIEKTPOCTAaTHYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIAa, HHIAYKLUA
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHAS] SHEPTUSL, SHEPT U
MOKOSI CBOOOJIHOM YaCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz sapa, SHEPTHsl CBSI3U S/pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakuus, JAUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpaxeHHe,
doTornexrpuueckuit apdext (hotorddexr), ansda- u 6eTa-pacnasl aep,
ramMMa-u3iiydyeHue saep, Gu3ndecKue MPUHIIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHua;

CTPOUTH N300pakeHHe, CO3JaBaeMOE MIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3AHBIX CUCTEMAX, B MEKIATAKTUUECKON
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM MPSMBIX M3MEPEHMH, MpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYyYEHHOM 3aBHCUMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTh KOCBEHHBIE H3MEpEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCOIIOTHBIC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUMOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  ydeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U J1a00PaTOPHOT0 000pYAOBaAHUS;

pemarth pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIaThl (PU3NYECKHX TEOPH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOITYYEHHBIX
pe3yiabTaTOB;

pemaTh KayeCTBEHHbIE 3a7auyM, TpeOyrollhe MNPUMEHEHUS 3HaHUU U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPaMBaTh JIOTHYECKYIO
LEMOYKY PacCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paOOThHl U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOIUTH TPUMEPHI BKJIAa POCCUMCKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKUMH IpoLeccaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOTIOIH30BAHUN, @ TAKXKE PAa3yMHOM HCIOJIb30BAHUM JTOCTHIKEHUM
HAyKH M TEXHOJOTMH JUIs JaJbHEWUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJIOTHH, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTath B TIpYyIIE C KMCHOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K OyAyliel npodeccHoHaIbHOM AeATEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pazznen 1. HAYUHBIV METO/] IO3HAHUS ITPUPO/IbI
11 Hay4unplli MeTO MO3HAHUS TTPUPOIBI 6 bubmorexa LHOK
' ya A prpol https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 10 1 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
22 Huramiia 10 https://m.edso00.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEproro Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Wroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKNHETHYECKON TEOPHUH 15 1 https://m.edsoo.ru/fL6b68d7
3.2 TepmonuHamuka. TeniaoBble MalTuHbI 20 1 bubmmorexa [TOK

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

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 Ometpirieckoe nose 24 https://m.eds00.ru/f16b68d7
N . bubnmoreka [JOK
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 24 https://m.edsoo0.ru/f16b68d7
bu6mmoreka [IOK
43 Toxi B pasIHBIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Uroro no pazueny o4
Paznen 5. PU3HUECKHUI MPAKTUKYM
| . bubnuorexa [JOK
>1 usHHieCKHit HpAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bubmuorexa [JOK
11 Marnutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
1.2 DJICKTPOMATHHTHAS HHAYKIMA 13 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
2.1 MexaHnueckue KoJieOaHus 10 https://m.edsoo.ru/39859ef1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.eds00.ru/39859¢f1
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Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 K - i 1
OPHYCRYIAPHOTBOTHOBOR AyaTHIM > https://m.eds00.ru/39859%f1
bubmuorexa [JOK
4.2 )
fsHica atoma > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 bubmmoreka [JOK
' YacTHIl https://m.eds00.ru/39859¢f1
Hroro mo pazaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIYM 16 16 https://m.eds00.ru/39859ef1
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
bu6mmorexa [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/39859f1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha IPUMEPaxX PoJib U MECTO PU3UKH B (HOPMHUPOBAHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4YuUTBIBaTh TPAaHUIBI NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJIETICH:
MaTepuaibHas TOYKa, WHEpIHMaIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, UJICANbHBIN Ta3; MOJEIN CTPOCHHUS ra3oB, >KUJIKOCTEN U
TBEPABIX TE€J, TOYEUHBIA DJIIEKTPUYECKUH 3apsi] — IMpU pPELICHUU
buznyeckux 3ama4y

10.3

Pacno3naBare (Qusmueckue siBieHUs (IMPOIECCH) W OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpHuH
CTPOCHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE MajieHue Tell,
JIBIDKEHUE 0 OKPYKHOCTH, MHEpIMs, B3auMmozeicTBue teir; aupdysus,
OpOYHOBCKOE IBUKEHHE, CTPOCHHUE XKUIKOCTEN U TBEPABIX TEJ, U3SMEHEHHE
o0bEMa TeJl MpH HarpeBaHUM (OXJAXKICHHUHU), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJAEHcalus, IUIaBJIEHUE, KPUCTAJUIM3ALMs, KUIIEHUE,
BJIQXKHOCTb BO3/yXa, MOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXJy IapaMeTpaMH COCTOSHUSI Ta3a B
U30IIPOLIECCAX; DIEKTPU3ALUS TeJ, B3aUMOIEHCTBUE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMIKCHUC, HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyTh, MNCPEMCIICHUC, CKOPOCTb, YCKOPCHMHC,
Macca Teja, Cujia, UMITyJIbC TC€jla, KWHCTUYCCKAasA SOHCPIrus, NIOTCHIUAaJIbHAaA
OHEPIrusia, MCXaHUYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTG, IIPHU OIMUCAHUHN
IMPaBUJIbHO TPAaKTOBATHh q)HSI/I‘IeCKI/II\/’I CMBICJI UCIIOJIB3YEMbBIX BCIWYHUH, UX
0003HAYCHHS U CAVHUIIBI, HAXOIUTH (I)OpMy.]'H:I, CBA3BIBAIOMIUC JTaHHYIO
(I)I/IBI/I‘-ICCKYIO BCJIIMYUHY C APYTHUMU BCINYNHAMU

10.5

OnuceiBaTh M3yYCHHBIC TEIUIOBBIC CBOWMCTBA TEJI M TEIIOBBIC SBJICHWS,
UCTIOJB3YS (PU3UYECKHE BETMUNHBL: JaBJICHUE ra3a, TEMIIEpaTypa, CPEeIHSIS
KHHETUYEeCKash ~ DJHEPrus  XaOTHYECKOTO  JBHKCHHS  MOJICKYII,
CpeIHEKBaIpaTUYHasi CKOPOCTh MOJIGKYJ, KOJHYECTBO  TEIUIOTHI,
BHYTpEHHSIsI dHEprusi, pabora raza, kKodh(UIMEHT MOJIE3HOTO ACHCTBUS
TEIUIOBOTO IBUTATEIIS; IPH ONMKUCAHUY MTPABIIILHO TPAKTOBAThH (PU3UUECKHIA
CMBICTT MCIIOJIb3yEeMbIX BEITUYHMH, UX 0003HAYCHHS U €AMHHUIIBI, HAXOIUTh
(bOpMyIbI, CBS3BIBAIOIINE NAHHYIO (U3UYECKYIO0 BEITUYMHY C IPYTUMHU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3yYEHHBIE JJIEKTPUYECKHE CBOICTBAa BeELIECTBA U
JIEKTPUUECKUE SBJIECHUS (IIPOLECCHI), UCIOIb3Yys (PU3HUECKUE BETUUNHBIL:
JNEKTPUYECKUN 3apsAll, MIEKTPUYECKOE II0JI€, HANPSHKEHHOCTH IO,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHUUAIOB; TIPU ONMCAHWM IPABUIBHO
TPAaKTOBaTb  (PM3MYECKUH  CMBICI  HUCIHOJb3YyEMBIX  BEJIWYMH, UX
0003HAUCHHS U €AMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO
($u3nUeCKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHI

AHAIM3UPOBATh  (DU3MYECKHE TPOIECCCHl W SIBJICHHUS, HCIIOJIB3YS
(dbu3HYecKue 3aKOHBI M MPUHIIMIIBI: 3aKOH BCEMUpPHOTO TaroteHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH
COXpPAHCHHSI HMITYJIbCA, TPHHIMII CYICPIO3UIUU  CWJI, TPHHIIHII
paBHOTIPaBHUS  WHEPIUAIBHBIX  CHCTEM  OTCUETa;  MOJICKYJISPHO-
KHHETUYCCKYIO TEOPHIO CTPOSHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBSI3b
CpemHeH KHHETHYECKON JHEPruu TEIUIOBOTO JBYIKCHHUS MOJICKYIT C
a0COJIIOTHOW TEeMIIepaTypoid, TEpBbIA 3aKOH TEPMOJWHAMHKH; 3aKOH
COXpaHEHHMsI MJIEKTPHUYECKOTO 3apsizia, 3akoH KysoHa; mpu 3TOM pas3inyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHHE H
ycioBus (TpaHUIIbl, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPHUHIMUIIBI JIEUCTBHUS MAIllMH, TPHOOPOB U
TEXHHUYECKUX YCTPOWMCTB, pa3iuyaTh yCIOBUS WX 0O€30MacHOro
MCIIOJIb30BaHUS B IOBCETHEBHOM KU3HU

10.9

Brimonaare OKCIICPUMCHTBI IO HCCJIICIOBAHUTIO (1)I/I3I/I'-ICCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJBb30BAaHUEM IPSIMBIX M KOCBEHHBIX W3MEPECHMU; IIPU
sToM GOpMyIHpoOBaTh NpobieMy (3ajady) W THUNOTE3Y Y4YeOHOro
HKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIJI0KEHHOTO 00OPYIOBaHMS,
MPOBOAMTH OMBIT U POPMYTUPOBATEH BHIBOIBI

10.10

Ocy1ecTBITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMsI U HCII0JIb30BATh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCHUMOCTH  MEXIy (DU3UYECKUMH BEIUYUHAMH  C
WCIIOJIb30BAaHUEM TIPSMBIX HM3MEPEHUH; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3YJIbTAaThl TOJYYCHHOW 3aBUCUMOCTH
(GU3HYECKUX BEIMYMH B BUAC TaOMUIl W TpaduKOB, JeNaTh BBIBOIKI 11O
pe3ynbpTaTam MCCIIeTIOBaHUS

10.12

CobmoiaTe ipaBmiia 6€30MacHOrO TPy/Aa MPHU MPOBEACHUN UCCIICTOBAHHIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOGKTHOﬁ JACATCIBbHOCTH C UCITOJIB30BAHUCM U3MEPHUTECIbHBIX YCTpOI\/’ICTB
1 1a00paTopHOTO 000PYIOBAHUS

10.13

Pemate pacué€THble 3amauM C SBHO 3a/JlaHHON (PU3MUECKON MOEIbIO,
UCTIONB3Ys (pr3MUecKre 3aKOHBI U TPUHIUIIBI; HA OCHOBE aHAJIN3a YCIOBHUS
3a7jauyl BEIOUPATh (PU3UUECKYIO MOAEIb, BBIACIATh (PU3HUECKUE BEINIUHBI
u (GopMysbl, HEOOXOIUMBIE I €€ pPELIeHHs, MPOBOIUTH PaCUEThl U
OLIEHUBATh PEATIbHOCTH MOJyYEHHOIO 3HaUeHHs! (PU3MUECKOM BETUUUHBI




10.14

Pemats KaueCTBEHHbIE 3a/1auu: BBICTpPanBaTh JIOTUYECKU
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXIECHUH C OMNOpON Ha H3y4eHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Wcnonp3oBarh 1pu  peumieHUMM ~ y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTMM JJIS  TOHCKA, CTPYKTYpUPOBaHUS,
UHTEpPHpETallid M TpPEJICTaBICHUs Y4eOHOH M HAyYHO-TIOMYJSPHOM
UHpOpPMAaLMY, NOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHaAJIM3UPOBATh MOJy4yaeMyro HH(pOpMaIuio

10.16

[IpuBoauTh TpUMEpPHl BKIAAa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE ITPOIIECCOB OKPYIKAFOIIETO MUPA,
B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonb30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOW KU3HH
s obecniedeHust 0€30MacHOCTH MpH OOpalieHHuH ¢ MpudopamMu H
TEXHUYECKUMHU YCTPONUCTBAMU, JJISi COXPAaHEHUS 37J0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPY>KaloIlel cpene

PaGoraTe B rpymnme ¢ BBIIOJHEHHEM PA3JIMYHBIX COLUATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIILI, PAIlMOHATIBHO PACIPEAEsaTh 005S3aHHOCTU
W IUIaHUPOBATh ACATCIBbHOCTh B HCCTAHAAPTHBLIX CUTyalUAX, aICKBATHO
OLCHMBATb BKJIaJ KaXIOro M3 YYAaCTHHUKOB TIpPYIIIbI B PCHICHUC
paccMaTpuBaeMoi poOIEMBI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (POpMUPOBAHUH
COBPEMEHHOI Hay4HO! KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM TEXHUKH
U TEXHOJOTHM, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

Y4uuThIBaTh T'PAHULBI NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIEIEH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAs
MO/IEJIb aTOMHOT'0 Si/ipa MPH peleHNH (PU3NIECKHUX 3a1a4

11.3

Pacno3naBath (Qu3nueckue sBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOM (DPM3UKH: dJIEKTPHUUECKas]
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JI€HCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMArHUTHAas HMHIYKIMS,
JefICTBHE MarHUTHOTO 10JI1 HAa IPOBOAHMK C TOKOM U IBUXKYILUICS 3aps,
JJIEKTPOMAarHUTHbIE ~ KojJeOaHWss U BOJHBHI, IpsIMOJIMHEITHOE
pacrpocTpaHeHHE CBETa, OTPa)KCHUE, NpeoMIIeHHe, HHTepdhepeHuus,
TU(pakius U NOJIspU3alus CBeTa, AUCIEPCUs CBeTa, (POTOANIEKTPUUECKHUM




addekr (potorddexT), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE TMHEHYATOTO
CIeKTpa  aToMa  BOJOPOJA, CCTECTBEHHAas W HCKYCCTBEHHAs
PaarOaKTHBHOCTh

11.4

OnuchiBaTh U3YyYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, DJIIEKTPUUECKYIO MPOBOAUMOCTh PA3JIMUHBIX CpEl) U
DJIGKTPOMATrHUTHBIC SIBICHHUS (TIPOIECCHI), MCTOIB3Ys (DU3UYECKHE
BEJIMYMHBI:  DJICKTPUUECKUH  3apsl, Cujla TOKa, JJICKTPUUYECKOE
HaIpsOKEHUE, AJICKTPUYECKOE COMPOTUBIICHUE, PAa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHAYKIMS MarHUTHOTO MOJs, cuja Amrepa, cuia
JlopeHiia, WHAYKTUBHOCTh KATYIIKH, OHEPTUS JJICKTPUYECKOTO H
MarHUTHOTO TMOJICH, TEPHOJ M YacToTa KoyieOaHWH B KoJeOaTeIhrHOM
KOHTYype, 3apsiJ M CWia TOKa B TIPOLECCe TapMOHUYECKHX
AJIEKTPOMArHUTHBIX KoJeOaHud, (POKyCHOE pacCTOSHHE M ONTHYECKas
CWJIa JIMH3BI, IPU ONHMCAHUU TPABHILHO TPAKTOBATH (PH3UYECKHUIA CMBICIT
UCIIONB3YEMBIX BEIUYMH, HMX O0O3HAueHUs M EAMHHUIIBI; YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIMYUHY C JAPYTUMU
BEJIMUMHAMU

115

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHUS M IPOIECCHI, HCIOJB3Ys
(Gu3HYECKUEe BEIUYHMHBI: CKOPOCTh J3JCKTPOMATHWTHBIX BOJH, JUIMHA
BOJIHBI M 4YacTOTa CBETa, JHEPrusi M HMIyJIbc (OTOHA, TEPUOJ
MoJTypacmnaja, YHEPTUsl CBA3M aTOMHBIX sJep; MPU OMUCAHUU TPABHIBLHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIOJNB3YyeMbIX  BEJIWYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIINE JTaHHYIO
bu3NYECKYI0 BEIHUMHY C JIPYTUMHU BEIMYHWHAMH, BBIYUCIATH 3HAUCHUE
(U3UYECKON BETMYUHBI

AHnanu3upoBaTh  (pu3MuYECKMEe TPOLECChl M SBJICHUS, HCHOJb3YS
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMma,  3aKOHBI
NIOCJIE0BATENBHOIO U NApauIEIbHOTO COENMHEHNS TPOBOAHUKOB, 3aKOH
xoyns — JleHma, 3akOH DSJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTpaHEHUs! CBETAa, 3aKOHbI OTPAKEHHs CBETa,
3aKOHBI MPEJIOMJIEHUS CBETa, YpaBHeHHE DWHIITeHa Ui hoTodddexTa,
3aKOH COXpAHEHHsl HHEpPruM, 3aKOH COXPaHEHUs HMIIYJIbCa, 3aKOH
COXPaHEHMsI JJIEKTPHUYECKOro 3apsaa, 3aKOH COXPAHEHHs MacCcOBOTO
qucia, NocTynarsl bopa, 3aKkoH pajnoOakTUBHOIO pacraja; MpU 3TOM
pa3nuyath CIOBECHYIO (DOPMYIMPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BbIpa)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Omnpenenars HampaBlI€HHWE BEKTOpAa HHAYKIMM MAarHUTHOTO —IOJIA
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh ¥ ONHUCHIBATh M300pa)KEHHE, CO3/aBAEMOE TIJIOCKUM 3€pPKaJIoM,
TOHKOH JIMH30HU

11.9

BBINONMHATE SKCHEPUMEHTHI 10 MCCIEI0BAHUIO (DU3NYECKUX SIBICHUN U
IPOIIECCOB C HCIOJIB30BAHUEM TNPSMBIX M KOCBEHHBIX M3MEPEHMU; MpU
3ToM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOro




HKCIEPUMEHTa, COOUPATh YCTAHOBKY M3 MPEMJIOKEHHOTO 000pYIOBaHHUSA,
MPOBOAUTD ONBIT U POPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMBbIE U KOCBEHHBIE U3MEpPEHHs (PU3MUYECKUX BEIWYMH;
IpU 3TOM BBIOMpATh ONTHMAJBHBINA CHOCOO M3MEPEHHUsI U HMCIOJIB30BaTh
MU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

HccnenoBath 3aBUCUMOCTU (DU3MUECKUX BEJIMYUH C MCIOJIB30BAHHEM
MPSIMBIX U3MEPEHUI; TPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PMKCHPOBATH
pe3yNbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
TaOJIUIl ¥ TpapUKOB, IeTaTh BHIBOIBI M0 PE3yJIbTaTaM UCCICIOBAHUS

CoOmoath npaBuiia 6€30MacHOro TpyAa MPH NPOBEJCHNUH UCCIIEIOBAHUMA
B paMKax Y4eOHOro OSKCHEPHMEHTa, Y4eOHO-HUCCICIOBATEIBCKOH U
IPOCKTHOU JCSATEIBHOCTH C UCTIOIb30BAaHUEM U3MEPUTEIIBbHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THbie 3amaud C SBHO 3aJaHHON (U3MYECKOW MOJEIBIO,
UCTIONB3YS (PU3MUeCKHe 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHaJIN3a YCIOBUS
3aJ1a4uM BRIOUPATh (PU3UYECKYIO MOJIETb, BEIICTISATH (PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauMBbIe ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATH PEATLHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3NICCKON BEITMUHHBI

Pemiate Ka4C€CTBCHHLBIC 3agaquu: BBICTpanBaATh JOTHUYCCKHU
HCIIPOTHUBOPCUNBYHO LCIIOYKY paCCY)KL[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMECPHOCTU U (1)I/I3I/ILIGCKI/I€‘ SABJICHUA

Ucnonp3oBath 1mpu  pemieHUMM  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMHM JJs IOHMCKA, CTPYKTYpUPOBaHMS,
UHTEpHpeTallud M TpeJCTaBleHUs] y4eOHOH M Hay4YHO-TIOMYJSPHOI
UHpOpPMalLlMY, MOJYYEHHOM M3 pa3IMYHbIX HMCTOYHHKOB; KPUTUYECKU
aHaJM3UPOBATh MOJy4yaeMyro HH(pOpMaIuio

OOBSACHATh TNPUHIUIBI JEUCTBUS MAIllUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB;, pa3inuaTh YCIOBUS HX O€30MacHOT0 WCIHOJIB30BaHUS B
OBCEIHEBHON XU3HHU

11.17

[TpuBoauTh THpHUMEpHl BKJIAaJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Hcnonp3oBaTh TEOpETHUECKUE 3HAHUS 11O (PU3HUKE B TOBCEIHEBHOM KU3HU
uist obecriedyeHus: 0€30MacHOCTH MpH oOpalleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPOHCTBAMH, /ISl COXPAHEHHS 3I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpere

PaGortatp B rpynme ¢ BBIIOJHEHHEM Pa3IUYHBIX COLHUAIBHBIX pOJIEH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBHO PACIPENeNATh 00sI3aHHOCTH
U TUTAHUPOBATh ACATEIBHOCTh B HECTAHJAPTHBIX CHTYAIUSX, aIEKBATHO
OLICHWBATh BKJIAJ KaXXJOTO W3 YYAaCTHUKOB TPYNIBl B pEHICHHE
paccMaTpuBaeMoi TPOOIeMBbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HponepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B IMPOLECCEe MO3HAHUSA
IPUPOBL. DKCIEPUMEHT B (PU3UKE

1.2

MogaenupoBanne  (QU3HYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHbBI W Teopuu. ['paHUIBl NPUMEHUMOCTH
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUS.
Ponrb u wMecto ¢usuku B (HopMHUpOBAHHUU
COBPEMEHHOM HAayyHOM KapTUHbBl MHpa, B
MPaKTUYECKON JeATEIbHOCTH JIIOIEN

MEXAHUKA

2.11

##HPar##H#KNUHEMATHUKA

Mexannueckoe  aBmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMUYECKOTro JBIKeHHsA. CucremMa oOTcyéTa.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHUE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTU U IEPEMEILECHUS MATepUaIbHON TOYKU OT
BpEMEHU

2.14

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

2.15

KpuBonuneiinoe JBHYKEHUE. PaBHOMEpHOE
JIBUKEHHE MaTepUAIbHON TOUKH MO OKPY>KHOCTH.
VYrioBas CKOpOCTb, JIMHEHHAsI CKOPOCTh. [lepuon u
yactoTa. LleHTpocTpemMurenbHoe yckopeHne

2.1.6

TexHu4eckue yCcTpOMCTBA: CIUIAOMETP, JBUKECHUE
CHapsI0B, LICTIHBIC U PEMEHHBIE NIEpeAaun




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. M3MepeHne MrHOBEHHOM
ckopoctd. MccinenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJIOM 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHNU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUM C HAa4daJbHOMN
CKOpPOCTBIO, paBHOM HyN0. M3yueHue IBUKEHUS
HIapHKa B BA3KOM KUAKOCTH. M3ydeHue nBrKeHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

IIpunnun otHocurensHOCTH ['amunes. Ilepsiid
3ak0oH Hprorona. lHepuuanbHbIle CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tema. Cuia. HpI/IHI_II/IH CYNEpIO3nuu CUJI

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

2.2.4

3aKkoH BceMHUpPHOTO TAroTeHus. Cuma TSKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyrocru. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIBXKEHHUS U cuia TpeHus nokos. Kosppuunuent
TpeHus. Cuiia COnpoTUBIICHUS NP JIBUKEHUU Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[MocTymarensHOe ©  BpallaTeIbHOE JBIDKCHHE
abCoIIIOTHO TBEPOTO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAallCHHS.
[Tmeyo cumbl. YcmoBusi paBHOBECHS TBEPIOTO Tela
B ICO

TexHuueckue yCTpOﬁCTBaZ IMOJIIMITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka Mo HaKJIOHHOW IMIOCKOCTH MO JeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
MPYKUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILEHUS

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI

2.3.1 MaTepUaNIbHBIX  TOYEK. MMIynbC CHIBI W
W3MEHEHUE UMITYJIhCca Tela
932 3akoH coxpaneHus: ummynbsca B MCO. PeaktuBHoE

NBIYKEHHUE




2.3.3

Pabora cuiiet

2.34 MoHOCTb CHIIBI
935 Kunernueckass »Heprus MaTepuUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorennuanbHas sHeprus
236 yhpyro nepopMupoBaHHON IPYKHUHBI.
o [MoTeHumanpHas SHEPrust Tena BOIM3H
HOBEPXHOCTH 3eMJIn
[ToreHnmanbHBIE U HEMOTEHIUATBHBIE CUIIBL. CBSI3b
937 pabOThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHUUYCCKOW DHEPIHMH CHCTEMBI TEJI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckne yCTpOMCTBA: JBHUKECHHE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydyenuwe  cBsi3u
5310 CKOpOCTEH  Ten TpH  HEYHpyrom  yuape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHWYECKOM IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ©®U3UKA 1 TEPMOANHAMUKA
#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.11

OcHoBHbIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuu. BpOYHOBCKOE [BUIKECHHE.
Hudbdyzus. Xapaxrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.1.4

Mopenu cTpoeHus ra3oB, KUIKOCTEHM U TBEPIABIX
Tell U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
STHUX MOJIEIer

Macca  monekyn.  KommuecTBo — BemiecTsa.
[TocTostHHast ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOHGKynS[pHO-KI/IHeTHLIeCKOfI TCOPHUU HUACAIIBHOTO
rasza

AOcomoTHass TemrmepaTypa Kak Mepa CpeaHei
KUHETUYECKOUN OHCPIrur TCIJIOBOTO JBUIKCHUSA
yactuil rasa. [lIkana remneparyp KenbBuna

3.1.7

VYpaBuenune Kianelipona — MeHaeneeBa. 3aKkoH
JanproHa




3.2

3.3

3.1.8

I"az0BbI€ 3aKk0HBI. M30mponecchl B HAEaIbHOM ras3e
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa,
H30x0pa, n3obapa

3.1.9

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMeETp

[IpakTueckue paboTel. M3mepeHue  macchl
BO3[lyXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy I[apamMeTpaMu COCTOSHUSA
pa3peKeHHOTro raza

OCHOBbI TEPMOJINMHAMMKU

321

TepmonnHamuueckas  cucreMa.  BHyTpeHHsA
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

3.2.3

3.2.4

KonunuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOIO UEAILHOTO rasa

Bungr TeIIoNepeiayun: TETUIONPOBOHOCTb,
KOHBEKLHUA, U3JIy4eHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEMIOEMKOCTH BemlecTBa. Pacdér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMUKH. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTaIys padboThI rasza

3.25

TermoBble  MammHbl.  [IpUHIMOBL  AEUCTBHS
TeryioBbIX MamuH. [IpeoOpazoBaHusi »HEpruu B
TeIUIOBbIX MammnHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TemiaoBoit MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon TepmomuHamuku. HeoOGpaTumocThb
IIPOLIECCOB B IpHUpoAe. TeruioBble JBUTATENH.
DKonorudyeckue npooIeMbl TETIOIHEPTeTUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JBUTaTeIlb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAUJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. M3MmepeHue yaenbHOM
TEIJIOEMKOCTH

###Par### AT PEI’ ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI

[TapooGpa3oBanue u koHmeHcanus. VMcnapenune u

3.3.1 KUIIEHUE. YAelbHas TEIUIoTa IMapooOpa3OBaHMUs.
3aBHCUMOCTh TEMIIEPATyPhl KUTICHHUS OT JAaBIICHHUS
3 3 2 A6COHIOTH3.5I )41 OTHOCHUTCIIbHAasA BJIAXKHOCTDH

BO3Ayxa. HachllieHHBIN nap




3.3.3

Teépnoe Tenmo. Kpucramimdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEpHUaIbI

3.34

3.35

[InaBiieHne u KpucTauM3aus. Y IeJbHas TEIioTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJOTUU

3.3.7

[TpakTueckue paboTbl. M3mepeHue BIIaXHOCTU
BO3yXa

4.1

SJIEKTPOAMHAMUKA
##HPar#H#IJIEKTPOCTATUKA

41.1

412

Onektpuzanust Teia. DJEKTpUueckui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
41.4

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

B3aumopeiictue 3aps10B. 3akoH Kynona

4.1.5

DnekTpuueckoe ToJe. HanpsoxkéHHocTh
ANEKTpUYECKOro mnoid. IIpuHuun cynepno3unum.
JIuHMN HaNPsHDKEHHOCTH JIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

Pabora CHUII BJIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HocTh NOTEHIINATIOB

IIpoBOAHMKM M JHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM noJe. Jsnexkrpudeckas
IIPOHUIIAEMOCTh

OnekTpoéMkocTb. KoHteHcaTop. DIIeKTpOEMKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsKEHHOIO
KOHJIEHCaTopa

4.1.9

TexHuueckue YCTPOUCTBA: AIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJCKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa

4.2

#H#Par#t##TIOCTOSIHHBIA DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

4.2.1

VYcnoBus CYIIECTBOBAHUSA HOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIOCTOAHHBIN TOK




4.2.2

Hanpspkenue. 3akon Oma 1 yyacTka Lenu

4.2.3

4.2.4

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCIICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDxoyms —
Jlenua

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTpoiaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Owma  gns 1ONHOM  (3aMKHYTOM)
aneKkTprueckoi renu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAIOB  OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

4211

Onektpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
MPOBOJIUMOCTh MOJYNPOBOAHUKOB. CBOMCTBa p-Nn
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DIIeKTPUUECKUI TOK B 3JEKTPOJINTAX.
DIEKTPONUTHYECKAs AUCCOLMAIUSA. DIEKTPOIIN3

4.2.12

DneKTpUuuecKuii TOK B razax. CaMoCTOSATENbHBIN U
HECAMOCTOSTENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Momuus. [1nazma

4.2.13

TexHHuueCcKue ycTpocTBa: aMIEpMETp, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
ANIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJI, TEPMUACTOPHI U
(doTope3nucTopsl,  MOTYNPOBOJAHUKOBBIA  JTHO,
rajJbBaHUKa

4.2.14

[TpakTueckue paboThl. V3yueHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToYHMKAa TOKa UM €ro
BHYTpPEHHEro  compotuBieHus.  HabOmonenue
JIEKTPOJIU3a

11 KIIACC




Kon
pasaena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

OJIEKTPOAMMHAMUKA

#H#HPar###MAT HUTHOE I1OJIE. OJIEKTPOMATHUTHA AL UHAYKIWA

43.1

TlocTostHHBIE MAarduThl. B3aumonelictBue
HOCTOSHHBIX MAarHUTOB

4.3.2

4.3.3

43.4

MarnauTHoe nojie. BekTop MarHuTHOM MHAYKIUH.
[IpuHnun cynepno3uuuu. JIMHMUM MarHUTHOMR
WHAYKLUH. Kaptuna  nuHwmit MAarHUTHOH
WHJIYKIIAU TTOJIS1 TOCTOSIHHBIX MarHUTOB

MarnuTtHoe 1noJje npoBogHuKa ¢ TokoM. KapTuna
JUHUHI TOJS JUIMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOI'O KOJILLIEBOI'O ITPOBOJHHUKA, KATYIIKH C
TokoM. OmneiT  Opcrena.  BzaumoneiictBue
IIPOBOAHHUKOB C TOKOM

Cuna Ammnepa, e€ MOIyJb U HallpaBJICHUE

4.3.5

Cuna JlopeHua, €€ Moaynb M HampaBiCHUE.
JIBukeHHe 3apsKeHHOM 4acTUIBI B OAHOPOTHOM
MarHuTHOM noje. Pabota cubl JlopeHia

4.3.6
4.3.7

SIBrIeHME NEKTPOMArHUTHOM HHAYKIIUH

IToTok BCKTOpPa Mar"HuTHOM HHAYKIIUU

4.3.8

OAC wuHaykuuu. 3akoH AJIEKTPOMAarHUTHOM
naaykunn Gapanes

4.3.9

4.3.10

BuxpeBoe anextpuueckoe none. IC nHayKIMu
B MPOBOJIHUKE, JBMXKYLIEMCS MOCTYIATENIbHO B
OJIHOPO/IHOM MarHUTHOM I10Jie

IIpaBuio Jlenuna

4311

4.3.12
4.3.13

NunyktuBHOCTH. SBNeHne camomHaykuuu. 3/1C
CaMOWHAYKITUU

3Hepr1/151 MAarauMTHOIO ITOJIAA KaTyIlIKU ¢ TOKOM

DIJIEKTPOMArHuTHOE T0JIe

4.3.14

4.3.15

Texuuyeckue yCTpOﬁCTBaZ IIOCTOAHHBIC
MAar"uThbl, S3JICKTPOMArdHvThbl, SJICKTPOABUIATCIIb,
YCKOPHUTEIHA OJICMCHTApPHBIX HaCTHII,
WHAYKOMWMOHHAA I€Yb

[IpakTuyeckue paboThl. M3ydeHHe MarHUTHOTO
OJIs1 KaTYILIKKU ¢ TOKOM. McciienoBanue AeicTBUs
[IOCTOSIHHOTO MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sABIEHUS  AIIEKTPOMArHUTHOM
WHIYKLIHAA

KOJIEBAHMA 1 BOJIHBI




5.1

##HPartH#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Koneodarensaas cUcCTEMA. CBo0OogHbBIE
KoJIe0aHMUsL. I"apmonnueckue KoJIe0aHusl.
[Tepuon, yactora, amrmuTyaa u asza KonedaHmii

[IpyxuHHBIIA MasiTHUK. MaremaTuueckui
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKHX KoJeOaHui.
Kunematnueckoen AMHAMUYECKOE OINMCAHUE
K0J1e0aTeIbHOTO JBUKCHUS

5.14

[IpeBpamieHue HsHEpruM IpU TaAPMOHUYECKUX
konebanusax. CBs3p aMIUTUTYABI  KoJeOaHM
MCXOJHOW BEIMUYUHBI C aMILUIUTyJaMU KoJleOaHUu
€€ CKOPOCTH U YCKOPEHMS

5.15

KonebarenbHblit KOHTYP. CBoOOIHBIE
AJIEKTPOMAarHuTHBIE KOJEOaHUS B UACAIbHOM
KoJe0aTelnbHOM KOHType. AHAJIOrus Mexay
MEXaHUYECKUMU u AJIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpPAaHCHUSA OHCPruMd B HUACAIBHOM
KoJ1e0aTeIbHOM KOHTYpE

BLIHY)KIICHHBIG MEXaHHUYCCKHEC KoJIeOaHMsI.
Pezonanc. Pe3onancHas KpuBas. BHHY)K)ICHHBIG
QJICKTPOMArHUTHBIC KoJIeOaHHS.

IIepemeHHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTI) NEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOG u
JICHCTBYIOIIEE  3HAYEHUWE CHJIbI TOKAa W
HAITpsSXKCHUA

5.1.10

Tpancdopmarop. IlpousBoncTBo, mnepenada u
norpebiieHue INEKTPUIECKOMN SHEPTHH.
OKOJIOTMYECKHUE PUCKM MPU  NPOU3BOJICTBE
JIEKTPUIECKON DHEPIUU. Kynerypa
WCIIOIb30BAHUS 3IEKTPOIHEPT U B
IIOBCEIHEBHOM KU3HU

5.1.11

5.1.12

Texuuueckue ycTpoiicTBa: ceiicmorpad,
3JEKTPUUYECKNN 3BOHOK, JIMHUHU 3JIEKTpoIepead

[IpakTuueckue paboThL. Uccnenoanue
3aBUCHMOCTH TEpHOJa MallbIX KoJeOaHUii rpy3a
Ha HUTU OT [UIMHBI HUTA W MAacChl TIpy3a.
HccnenoBanne nepeMeHHOro0 TOKa B ILEMH U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJAEHCATOpA,
KaTyIIKH U pe3ucTopa




5.2

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

5.2.2

5.2.3

MexaHnunueckue BOJIHBI, YCIJIOBHS
pacIpoCTpaHEHHs. [Iepuon. Ckopoctb
pacrnpocTpaHeHus U JuiMHA BOJHBL. [lonepednsie
Y TIPOJI0JIbHBIE BOJHBI

###Par###  HWurepbepenuus u  audpakius
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3BykKa. ['poMKOCTH 3BYyKa.
BricoTa Tona. TeMOp 3ByKa

524

DNEeKTPOMAarHUTHbHIE BOJIHBI. Y CIIOBUS U3ITYUECHUS
AEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B wmw v B
JIEKTPOMArHUTHOM BOJIHE B BAaKyyMe

525

CBolicTBa JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
IIpEIOMIICHUE, MOJISIpA3ALUS, nudpaxus,
uaTepdeperys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[[lkana »MeKTpOMAarHUTHBIX BOJIH. [IpumeHeHune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ pagMOCBSA3M M TEIEBUICHUS.
Panuonokanusi. DneKTpOMarHuTHOE 3arps3HEHUE
OKpY’Karolllel cpeibl

5.2.8

Texnuueckune YCTpOMCTBA: MY3BIKAJIbHBIE
MHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIULMHE, pajxap, paauoONpUEMHIUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

5.3.2

#H##Par###OIITUKA
[IpssmMonuHeiHOE pacnupoCTpaHEHUE CBETa B
oaHOpoaHOM cpexe. JIyu cBeta
OtpaxeHne cBeTa. 3aKOHBI OTPAKEHHUs CBETA.
[TocTpoenne n300paskeHHi B IIIOCKOM 3epKalie

533

5.34

5.3.5

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUS
cBeTa. AGCOJIIOTHBIN MMOKa3aTesb NPeIoMIICHUS

[lonHoe BHyTpeHHee oTpaxeHue. [lpenenbHbIi
yroJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcust cBera. CHOXHBIH cocTaB 0ejoro
ceera. LlBer

5.3.6

Colwuparonue U paccerBaroniue JUH3bI. TOHKas
nuH3a. DOKyCHOE pacCTOSTHUE M OTITHYECKAs Chjia
TOHKOW nuH3BL. [locTpoeHne wu300pakeHWd B
coOMparImux ¥  PacCeHBAIOIIMX  JIMH3AX.




dopMyiia TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE
JIMH301

5.3.7

5.3.8

5.3.9

5.3.10

IIpenensl  DPUMEHUMOCTH  T'€OMETPUYECKOM
ONTUKH

Hutepdepennus CBeTa. Korepentnsie
WCTOYHUKHU. Y CIIOBUS HAOIIOACHHUSI MAaKCUMYMOB
U MUHUMYMOB B MHTEpP(PEPEHLUUOHHOW KapTHHE
OT JIBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHUKOB

Hudpakius ceera. Judpakunonnas pemérka.
VYcnoBue HaOMIOACHUS TJaBHBIX MaKCHUMYMOB
Mpy TaJeHUU MOHOXPOMATHYECKOTO CBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

Honﬂpnsauym CBCTa

5.3.11

TexHudeckue  yCTpOWCTBA:  O4YKHM,  JIyIa,
¢doroanmapar, IIPOECKIIMOHHBIN anmapar,
MHKDPOCKOII, TEJIECKON, BOJOKOHHAs OIITHKA,
TUGpaKIUOHHAs PEIIETKA, MOISIPOU]

5.3.12

[IpakTuueckue paboThl. M3MepeHue mokazaTens
MIPETIOMIICHUSI. Uccnenosanue CBOMCTB
n300pakeHU i B JINH3aX. Hab6monenue
JUCTIEPCUU CBETa

BJIEMEHTBI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunbr MPUMEHUMOCTH KJIaCCHUYECKOM
MEXaHHUKH. [Toctynatet TEOPUHU
OTHOCUTEJIBHOCTA:  MUHBAPUAHTHOCTH  MOJIYJIS
CKOpOCTM  CB€Ta B  BaKyyme, IIPUHLMI
OTHOCHUTEIBHOCTH DWHINTEHHA

6.2

OTHOCUTENHLHOCTD OOTHOBPEMCHHOCTH.
33MCIIJ'ICHI/IC BPEMCHH U COKpAIICHUC NJIMHBL

6.3

6.4

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3b  Macchl € DJHEpPrUed U HUMITYJIbCOM
CBOOOHOM YaCTHUIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3NKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

®otonsl. @Dopmyna I[lmaHka cBS3M 3SHEPTUU
¢doTOHAa € ero 4acTOTOW. DHEPrusi U HUMITYJIbC
¢doToHa

7.1.2

OtkpeiTHe ©  wuccienoBanue  (oroaddexra.
Omnpiter A.I'. CtoneroBa. 3akons! porodddhexra




7.2

7.3

7.1.3

VYpaBuenue DOifHmreliHa 118 QoToddpdekra.
«Kpacnas rpanuma» ¢potodaddexra

7.14
7.15

Hasnenune ceeta. Onbitel [1.H. Jlebenera

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuyeckue YCTPOKCTBA: doTo3IeMeHT,
dboTonaTunk, comHeYHas OaTapesi, CBETOIUO,T

CTPOEHME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa
10 UCCJIEI0BAHUIO CTPOEHUS aToOMa.
[InanerapHas Mojenb aToma

7.2.2

[Toctynmarer bopa. M3nyueHue u IOIVIOLICHUE
(OTOHOB TP MEPEX0/Ie aTOMa C OJJHOTO YPOBHS
sHepruu Ha apyroi. Buael cnexktpoB. Crnektp
YPOBHEW dHEPrUM aTOMa BOJAOpPOAa

7.2.3

7.24

7.2.5

BousiHoBbI€ cBOVicTBa yacTull. BonHbl e bpoins.
KopnyckynsipHO-BOITHOBOM Iyalln3M.
Judpaxius 3JeKTPOHOB Ha KPUCTAIIIAX
CHoHTaHHOE UM BBIHYXKJEHHOE  U3JIy4YCHHE.
YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa
TexHuueckue YCTPOMCTBA: CIIEKTpaIbHbIN

aHamM3  (CHEeKTPOCKOIl), Jiazep, KBAaHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHI. Habmonenue
JINHENYaTOro CIEKTpa

ATOMHOE APO

7.3.1

Meroasl HaOJII0IEHUS U pEerucTpanuu
3JIEMEHTaPHBIX YaCTHUII

7.3.2

OTkpbITHE PannoOaKTUBHOCTH. OnbIThI
Pesepdbopna mo  ompeneneHuio  cocTaBa
paanoakTUBHOrO M3nyuyeHus. CBoiicTBa anbda-,
oera-, ramMmma-Hu3;Iy4eHHUs. Bnusinue
PaaMOaKTUBHOCTH Ha KUBBIE OPIraHU3MBI

7.3.3

7.3.4

OtkpeiTHE TIpOTOHAa W HeWTpoHa. HykiloHHas
Mozenb siapa [eizenOepra — MBaneHko. 3apsn
anpa. MaccoBoe unciio sapa. M3oTomsl
Anbda-pacnan. DNEKTPOHHBIA U TMO3UTPOHHBIH
Oera-pacma. 'amMMma-u3nydeHue. 3aKkoH
PaAMoOaKTUBHOIO pacnana

7.3.5

OHeprus CBsI3U HYKJIOHOB B sIJIp€. SIIepHbIe CUIIBI.
Hedext maccol spa

7.3.6

S nepubie peakuuu. JleneHue u CUHTE3 A1€p




7.3.7

Snepubit  peaktop. TepMmMosiAepHBI  CHHTES.
IIpo6nembl 1 IepCreKTUBSI SAEPHON SHEPTETUKU.
OKOJIOTUYECKHE aCIEKTHI SIEPHON IHEPIETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPHITHE O3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS
TexHuyeckue ycTpoWcTBa: IO3MMETpP, Kamepa
Bunbcona, siiepHbliil peakTop, aToMHas bomo0a

[Ipaktuyeckrne paboThl. MccrnemoBaHue TPEKOB
yacTHIl (110 TOTOBBIM (hoToTpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Be3aus, SpKue 3BE3HI,
IUIAHETHI, X BUAUMOC JBIKCHHC

8.2

Conneynas cucrema. [lnaHeTs! 3eMHOM TPYIIIBIL.
IImaneTsI-THTAHTEI U UX CIIYTHUKH, KapJIUKOBLIC
m1a”eTsl. Mansle Tesa ColHEYHON CUCTEMBI

8.3

8.4

Connane, ¢orochepa u atmochepa. ComHedHas
AKTUBHOCTH

Hctounuk sueprun CosiHiia v 3BE311

8.5

8.6

8.7

8.8

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTD, panuyc, TeMneparypa, ux
B3aUMOCBs3b. /J(MarpaMma «CreKTpaiabHbIN Ki1acc
— CBETUMOCTB. 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTbBY TS 3BE3/I rJIaBHOM
MOCJIEIOBATEILHOCTH

##H#Par###BuyTpeHHee CTPOCHHE 3BE3N.
CoBpeMeHHbIe IIPEJICTaBICHUS 0
MIPOUCXOXKACHUU U 3Boronu CosHIa U 3BE3N.
Oransl KU3HU 3BE3]1

Mneunsiii [IyTe — Hama ['anaktruka. CrinpanbsHas
cTpykrypa l'amaktuku, pacmpeneiieHue 3BE3,
ra3a u nelu. [lonoxxenue u neuxenne ConHua B
lanaktuke. [Lnockas 51 chepuueckas
noacucTemsl ['aakTuku

Tunel ranaktuk. PaguoranakTWKu W KBa3aphl.
UYEpHble ABIPEI B sipax rajJakTHK

8.9

Bcenennas. Pacmupenne BcenenHoil. 3akoH
Xa006ma. Pazberanme ramaktuk. Bospact u
panuyc BcenenHoii, Teopusi boibpmioro B3phIBa.
Mogens «ropsiueit Bcenennoit». PenukroBoe
W3IIy4eHUE




MacmraOHast CTPYKTypa Bcenennoi.
8.10 Meraranmaktuka.  Hepeménuple  mpoOieMbl
aCTPOHOMHUU



IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl CpeIHEro
001ero ooOpazoBaHus

1

CdopMUpOBaHHOCTh YMCHHI pPACIIO3HABATH (DU3WYUCCKHUE SIBICHUS

(npoueccm) 1 OOBICHITH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATUAMU H

BCJIIMYMHAMHU, XapPaKTCPU3YHOIIUMU (1)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHHUKH, MOJICKYJISIPHOM GU3MKKM M TEPMOIMHAMMKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBUS
(rpaHu1IBl, 007ACTH) IPUMEHUMOCTH (PU3HUECKHUX 3aKOHOB, TIOHUMATh
BceoOmii xapakrep GpyHIaMEHTaTbHBIX 3aKOHOB U OTPaHUYEHHOCTD
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3HPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jIM4aTh YCIOBUS NPUMEHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3a/aud C SIBHO
3aJJaHHOM M HEeSIBHO 33JJaHHOM (U3MUECKOM MOJEIIbIO: HA OCHOBAHUHU
aHaJgu3a yYCJIOBHS BHIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbl, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaTEMaTHYECKMX METOJOB  pELIEHUs  3ajad,
IPOBOAWTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 331a4H, TPeOYyIOIIME TPUMEHEHUS 3HAaHUH U3
pa3HBIX pa3leNoB IIKOJIBHOTO Kypca (U3MKH, a TAaK)Ke WHTErparuu
3HAHUM W3 JpYyrux M[PEeIMETOB €CTECTBEHHOHAYyYHOI'O IMKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpoMl Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/Ie SABJICHUS




Brnanenue  OCHOBHBIMM ~ METOJaMHM  HAYYHOTO  IO3HAHWUS,
UCTIONIB3YEMBIMH B (PU3UKE: TPOBOJWUTH TIPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAaIbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, OOBSICHATH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4eOHO-UCCIIEIOBATENbCKOM  JI€ATEIBHOCTH C  UCIOJIb30BAHUEM
nu(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb  YMEHHMI  aHalM3UpPOBaTh M  OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3auMYHbBIMM crocobamu paboTel ¢  uH(popMaluei
(Gu3NYECKOT0 COJEp’KaHUs C HCIIOJIb30BAHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBECPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

CdopMupoBaHHOCTH yMEHUW MPUMEHSITH OCHOBOIMOJATaOIINe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Koa
pa3gena/ Kog anemenTa IIpoBepsieMBIH 3.1eMeHT COAepRaHHA
TeMbI
1 MEXAHHWKA
1.1 KHMHEMATHKA
111 Mexannueckoe — gemxeHHe.  OTHOCHTEIBHOCTH — MEXaHHYECKOIO
o aemxerEna. CHcTeMa OTCHETa
MarepraTeHAT TOUKA.
7  TPAcKTOpMA
E€ pamryc-BeKkTop:
Flt)=(x{r) vlr)=(z)),
TPAeKTOpIIA,
TepeMeleHie: 3
112 > " _ % -
Ar=r(t,)—-r(fy)=r—-n= ’
=(Av, Av,AD),
IIyTh.
CrnoxeH1le nepeMeneHIi:
&y =4+
CKOpOCTE MaTepHATEHOH TOUKH:
. AF .,
o=—y =#=(v.w,.v,)
At |y o
Ax 2 , ,
v.=—/| =X/, aHaJIOIM4HO v, =V,, v.=Z/.
AI . .
113 £
CroxeHI1e CKOPOCTeil: o, =0, + 0, -
BrraucieHHE NepeMeIneHEd H I TH MaTePHATEHOH TOYKH IpH
OPAMOTHHEHHOM JABHKEHHH BIOTE OCH X IO TPadHKY 33aEHCHMOCTH
v ()
. . _AD .,
VckopeHIe MaTepHaTbHOI TOYKIL a = oy =g,'=(a,.a,.a.).
r—0
114 Ao '
a =— =(v,),", aHanorm4Ho a, =(v, |', a.=(v. ),
ar—0 ’







1.15

ParHOMEpHOS DPAMOIHEEHHOS JBHKEHHE:
‘{'I::Ej =X+ Vgl
Vel £) — Vi = cownst

PapHOVCKOpEHHOE MpAMOTHESHHOE JEHECHHE

at
x(1) =x, + U, 1 +——

v(t)=u, +aft

a, = const

vy, - Uy =2a,(x, - x,)

Ax

TIpH JBIDKEHIN B OIHOM HAIIPARIEHHI IVTE S = ﬁr

CrobogHoe mageHHe. YCKOPeHHE CEOOOIHOTO MATEHHT

JemxeHre Tena, OpolleHHOTO 0T VIIOM O K TOPH20HTY

[.1‘{?} =X, tUpf =2, tU,cosa-f

£ . 2
]\J'(f} =¥, t Ut +g-‘T =Y, t U,sina- L

v (t)=u, =u,cosa

v.(t)=v,, +g.t=ysina— gt

=0

o
ox
g =—g=const

Kpreomireiinoe JpKeEHe. [[EH#eHHe MAaTePHATEHOR TOUKH IO
OEPYAHOCTH.

YIIoEas H THHeHHAA CKOPOCTE TOUKH: v = @R .
-
i
[IpH pagHOMEpHOM JEICECHHH TOUKH 110 OKPYEHOCTH 0 = — = 270 .

-

v X

[eHTpOCTPEMETENEHOE VCEKOPEHHE TOUKH: dy = 7= w R . IomEoe
A

VCEOPEHHE MaTePHATLHOH TOUKH

Teépmoe reno. [locTynarensHeoe H BpallaTesHOE ABHACHHE TEEPIOIO
TE1a




THHAMIEA

Huepumanerete cHcTeMel oTcugTa. [leperii zakon Hrerotona. Tlpeaman

121 OTHOCHTeMEHOCTH [ ammnes
122 Macca Tena. [InoTHOCTE BemecTEa: g = I—n:
123 Crna. [TpHEIHD CyIepIoIHITHE CHIT: me =F+F+..
124 Bmpn_i"x 33AK0H I-Eammm: O1A MATEpHATEHOH ToukH B FICO f‘l = md;
Ap=FAt mpu F = const
—
F, F,
125
Tpernit 2akos HeroToH2 1719 MaTepHATEHED TOHEK: F_f; =ZFy
33K0H ECEMHPHOIO TATOTEHHA. CHIEl NPHTTHEHHS MEETy TOUeTHEIME
MACCAMH PAEHEL F = ijgz
126 Cuna toxectH. UeHTp To#ecTH Tena. 33BHCHMOCTE CHIBE TTEECTH OT
EBICOTHI h HAZl MIOBEPXHOCTEIO IIAHETHI PANHycoM R mg = %
127 Cuna yopyrocTr. 3akon ['yvka: F, = —kx
Crna TpeEna. CyXoe TpeHHE.
128 CHna TpeHERT CKOMBEEHH: Fop = ulV .
CH1a TpeHRT mokoa: Fop = ulV .
Kosdpdumuent tpeaRs
129 Jaenenme: p = %
13 CTATHEA
T
oty )
Pl
131 g o
MomeHET CHIE 0THOCHTEIEHO OCH EPAMIEHHA:
M| = FL. rme | — mueso cunel F 0THOCHTENEHD OCH, [IpOXOIAMeHE 9epes
TouEy O IepneH HEyIAPHO PHCYVHEY
entp Mace Tea. | TenTp Mace CHCTEME MATEPHATRHEDL TOTEK
R+
132 I —
B ogHOpOTHOM IOME TEEECTH (2 = coMst) IEHTpP MACC TEIA COBIATAST C
Er0 IeHTPOM TTHECTH
¥YcaoEHA paEHOEecHA TEEpJoro Tema B HCO:
[M,+M, +..=0
133

\[F]+F3+...=[J

134

Sarom [Tackama

135

JaeneHHe B HEAKOCTH, Tokoamefica 8 HCO: p = py + pgh

=3

3axoH ApxmMvena: F-'pr =—DPoires .
ECIH Teno H HKHIK0CTE MokoaTcd B HCO, 10 Fag: = peliures
VCIIOBHE ITAE3HHET Tel




14

JAKOHBI COXPAHEHHA B MEXAHHKE

141

HMymynee MarepHaTERod Towssr F = mi

142

Muamymee cocTeMe Tem: F=51 - FA + ..

143

JaKOH HIMEHSHH H COXPAHEHIA HMITVIBCA:

EHCO AF=A(F = /2~ ) = Flosamse A + Frggep At +

sHCO  ecmm AF=A(F ~ 2+ ) =0, ecmn Flopre + Poopa . =
PeanTHEHOE QEREHEHHE

0

144

F

APy

Pagora crUTEL Ha MATOM epen eIk

A :|}~:| |AF| - cos o= F, - Ax

(0

MomEOCTE CHITERL:
145 SCTIH 33 EpeMA A7 pabOTa CIUTEl HSMEHASTCA HA , TO MOITHOCTE CHITED
Ad
P=— =F-v-cosa
ﬁr Ar—
¥ ol
- - o mYC
Famemrmeckas sHepria MaTepHaTEHOH Tousm: By = 5 =5~
2 2m
146 34K0H HEMEHEHHA FHHEeTHUECKOH SHEpTHH CHCTEME] MATEPHATEHE
ToueE: EHICOAE =4 +A + ..
EHH L i
[MoTemmHATEHAT SHEpPTHA:
A DCTEHHATEHED CHI 417 = Kingreny — Emorean— = Allmyreen -
[NoTermpaneHad 3HePTHA MaTepHATEROH TOURH E OFHOPOFHOM II0Te
147 TEEECTH: Enpreey; = mgh .
[MoTermmatena sHeprEa YOPYTe b opMHPOEaHHOTD Tl
_ -
Eoremm =
3am0H HIMEHSHHA H COXPAHEHIA MEXaAHNTSCROH SHepIHI
Esex = Esar + Enoresn,
1.48 B IICO AE,ex = Apcex penoresn. cuns

B IICO AE,ex = 0, eCll Agcex penoresn cun = 0
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MEXAHHYECKHE KOIEEAHIA H BOIMHEL

CapuonraecEre EOTe0aHI MaTepHATEHOH TOWEH. AMIIATYAA B dasa
EomeCamEEL. EHHeMaTHMeCHOS OIHCAHEE:

a(f) = Asin| of +¢, ).

v.()=x,

alf=(v,),=—wx()=a, +&'x=0,

IAE X - CMEIEHHE M3 PAEHOESCHA

JHHaMAYECKOe ONHCAHEE. M, = —kx, Ioe &= mica®. 3o SHEUHT, 9I0
Fe=—kx.

JHEpTETHUSCEDE  CIHCAHHE (33KCH  COXpPAHEHMA  MEXAHHIeCHOH
SHEPTHE):

2 2 2 2

CeASh AMIVIHTYOH EOIe0aHME  CMEITEHMA MATEPHATHHOH TOUEH
€ AMITTHTVIAMHE FOTe0aHiH ef CEOpOCTH H VCROpeHHA:

U =4, a.. =& 4

INepuon v wacToTa EoTeOAHH:
im 1

L0 v

[Mepron MaTen CEOCOTHED ROTE0anE MATEMATHIECEOTD MAATHHEA:

[Mepron cEoGOIHEDE KoTeOaHHE TPV HHHEOTO MATTHIEE:

T=2m"
k

Berysaensmie ponebama. Pesonanc. PesoHalcHaR FpHEAR

[Monepeunels B NpOJOIEHEE EBOMHEL CEOPOCTE pAcHpoOCTPEHEHAA H
mmeHa BomHEE A = v = ?
v

Hurepdepermea 1 qrrdparinmg BT

JevE. CropocTh SEVER




]

MONERYTTAPHA T $HIHEA. TEPMOTHHAMITEA

[

MONEEKYIIAPHA A SIHIHEA

Mopgemsr cTpoemms rasoB, EHIEOCTEH H  TEEpEEX Tem [Iyere
TepPMOJHHAMHUECKAT CHCTEMA (Teno) cOoCToMT H: N OUHHAROEELX
N m
momerya. Torga RoMH9ecTES BRIIecTER ¥ = .o
Lr /
roe Ny — wene Ascragpo, 1 — Macca CHCTEMEL (Tema), 4 — MOIAPHAA
Macca BellecTEa

TennmoEce IEMEEHNE ATOMOE H MOTEE}T BEINECTER

BzarruoneficTENE 4acTHI BEINECTEL

Juddrysaa. bpoyHOECEDE IEFFCHIE

La| | o] ba

Ba| b2 | ba| b2
el Bl Bl Bl

Mogems moeamerOrD rasa g MET

Ceazp MemJy JaENeHHeM M CpeHell FMHeTEMECEOH SHepTHeH
NOCTYOATENBHOTe TEIIIOBOMD JEHAEHHE MOIERVI HISATBHOTC Tasa
{ocroenoe vpasnerre MET):

7 N

{ mp* 2
=Zn-g__

5

1 -
p=-mgw" =
3

n

e

Lad | b

IAe m, —Macca CIECH MOTERYIIEL, H = ? - KOHIOEHTPAIHEA MOTeEy

AbcomoTHas TeMmeparypa: T=1 273K

CeAsh TeMIepaTyphl Tasa oo CpegHel EHHeTHUeCHoH SHepraed
NOCTYIATENEHOTD TEIUTOEOTT JEFHEHIA 810 MOIEEYTT

kT

[ m’
EIM:‘ = I

b | ek

P

Vpaeremme p=nkT

2.1.10

Mogems HIeaATHHOTD 333 B TEPMOTHHAMHES:

| ¥ pamperme Menmenesga — Kinaneipoma

| Brpeserie 118 BHY TPeHHei JHepre

Vpagnenne Menneneesa — Knanefipona (Dpusesnsble (hopusl
IAMMCH):
pRT

pV=LRT=vRT =NkT, p=

u 1!

BripaseHne 114 BHYVTpeHHell 3Heprin oHOATOMHOIO IIeATEHOID
Taza (MPIMeRTMETE GOPMET IAMICH )

q
U=2vRT=2mr =32 gr=ve 7=2pw
2 2 2] !

—

2111

3aron JanyToHa 004 JaETeHAA CMECH PaspeiiieHHED [A30E:
r=EpnTmTo




Hsonponeccsl B paspeifieHHOM Ta3e ¢ DOCTOAHHEIM THOIOM MOTERyT N
(¢ DoCTOAHEEDM KOMMECTECM EEIecTEa +):
mmoTepMa (1 = const): pV = const |

, D
msoxopa (V= const): = = const |

2.1.12 mzobapa (p = conat): T = comst.
Tpadrmecros DpeICcTaETEHE HIOMPOLESCOOE Ha piv-, pT- B VI-
THATPANMAX.
OOne HEEHIRH TAS0ERET SAFIH ‘D—;_; = const
A4 DOCTORMEOND RNTHYECTES EEECTES V.
Hacrimersle B HEHACBONEHEBE Oaphl. FadecTEeHHAR SaBHCHMOCTD
2.1.13 IIOTHOCTH H JABTEHHA HAchOEHHOTO [Apa OT TEMIISPATVPEL HX
HESAEMCHMOCTE OT 00BEMA HACEIIEHHOTO IIapa
BrazmocTe BosTyRa
2.1.14 OMTHOCHTETEHAT ETASHOCTE: & = prop() _ _ prope()
" Poommp(?)  Pecomp(T)
1115 Hzuererne arperaTHEI COCTORHMHE EEINECTE: HOTIAPEHHE
M EOHTEHCANME, KHIEHHE BHIROCTH
1116 Hayenerne arperaTHRD COCTOAHME ESISCTEA” ITARTEHHE
H EpHCTALTHAHT
2117 [TpectpasoEatie SHEPTHH & (A30BED Nepexogax
22 TEPMOTHHAMIEA
221 Temnoeoe paEHCEECHE H TEMOEPATYPa
221 BeyTpeHEAT 3HEPTHA
3113 Tenmonepenasa Fak cnocod HIMEHEHNA EHYTPEHEER SHepTHE
083 COBEpIIEHNA paloTel. KoHESEINA, TeLToNpoECIHOCTE, HATYIeHHE
324 KommecTso TemIoTeL
YIeIeHAA TEUIOSMEDCTE BRIIECTEA C: 0 = cmAT
VaemeHad TenmoTa mapootpasosarma L O = Lm.
225 VIeTeHAd TeIOTA INAETeEn L. O = Am
YaeasHad TEILIOTA CTOPAHHA TOLIHEA 4 O = gm
316 ‘JIeMeHTEpHAR padoTa B TepMOTHEAMHERS. 4 = pAl”.
Bermenemme padoTsl no rpadmey nponecea Ha pi-IHATpAMME
597 [TepEer saroH TepuompEAEER Oy = AL 4= (L - L)+ 4
o Agmafara: Q1 =0 = 4 =(L1-Lh)=Aln
228 Bropoit sakos TepMoguEaenH. Heobparindeie npoleccsl
[Tperememes geficTERe TerTosers Manme. KT
N R

0., O, 0.




Vparprenwne Temopore Gamamea: h+Ch -0y + .. =10

Lia

SNMEKTPOTHANMMEA

SMEKTPHYECKOE ITOITE

JIEKTPHSALNA Tel M o€ NPOABTeHHA. JIeETPHYSCEIH 3apa.
JEa EMAA 3apATa. IeMEHTAPHED S IeKT PHIeCKHE SapaT.
3ar0H CoOXpaHeHHA STEKTPHYECEOTO Sapana

BzarvoneficTene sapagoe. Towedemle sapadsl aros Kymoma:
E OJHOPOTHOM ESIIECTEE C JHIERTPHYECEOH IPOHHIAEMOCTED -

312 e |- L. 1 -la
podlEl 1 e
g 4mEE, r
313 SnerTpHEeckoe Node. Ero neficTENe HA WISKIPHYECKH: 32pATE
] s__F
HanprséamocTs snerTpeecrore mom: A= ———— |
pual ey
3114 [oae Towegroro sapata: 5 =ﬂ:—g-r .
~
cmmoponmoe mone: E = const.
EapTrre: THEMG HANpAESHEOCTH STHK OOTeH
[ToTeMIHATEHOCTE 2IeFTPOCTATHEECEOTD IO
PasHoCTE NOTeHIHATCE H HanpTseRse: A1; = g(d) — ) = —gdd =gl
[MoTesmpanesan SHepTHA 3apATa B SIERTPOCTaTEReckoM mode: I = gg,
2 A=—AWF
315 W
[MoTesmpmn 3eRTPoCTaTHIeCROTD IO § = —
CeEAsF HAMpTHREHHOCTH DOOME H  PasHOCTH  NOTEHIHATOE  IIA
OEECPOTHOTS MIEKTPpoCcTaTiMeckoro noma: U =Ed
316 ITpremmem CYTIIEPIOSHITHH HTEFTPHYECEER TICIeE:
2.1 :
E=E+E+. .¢g=d1+d1+ ..
[TpoEomEmER B 3MeRTPOCTATHYECKIM [IOTE.
317 YeI0EHE PEEHOEBECHA SapAZOE: BHYIPH nposommsa EX =0 | emyIpu m
HA NOEEPXHOCTH NPOBRCTHEEA @ = const
118 JHSIERTPIEN B YIEETPOCTATHUecEOM  moue.  [HSIerTpHUecHad
2.1,
NpOHFIAEMOCTE BEEIecTEa &
Eomgercatop. JaekTpoéMEOCTh RoRIeHcaTopa: C = ri .
319 -
FIeRTpoEMEDCTE INIDCKOTC FoHTeHcaTopa: C = — L
[NapanTenssoe coeTHECHAS KOHETERCATOPOE
g=gqitqt+. == _ Chpr—C+0C~+ ..
31.10 [MocaemoEaTenbHOE COEMHHEEHAE KOHIEHCATOPOE:
I7=10f+IF o 1 1 1
U=t qi=qm= =—+—=—+..
BB e TG G
311 _V_CU _g

JHEepTHA 3ApAMeHHOT FoRgeHcatopa: I, = =— = —— = ==




FAROHRI ITIOCTOAHHOT O TOEA

[¥E]
[

Crma Toxa:
_Ag
AT g
IMocTosmsent Tox: I = const

Jn= mocTosHEOTO ToEa g = It

o]

[

VenoRRT CYIMECTRORAHNS SIEETPHISCEOND TOKA.
Hampazemwe Uun 3TCE

[¥E]
[
L

b |

3arom Oma zos yezctes nem: [ =

[¥E]
[

JIeETpEYACECE  CONDOTHETSHHS.  JAEHCHMOCTE  CONPOTHEISHHS
OTHOPOHOTD NPOEOTHMEZ OT 870 SIHHEL M COUsHHE. Y ISTRE0S

!

COTpPOTHENSHHE EemecTEa. H = p—

[¥E]
[

&
Heroussss toxa. IC merosmsa toga: F = —

BII'!.'I'pEEEEE COMPOTHEN2HNS HCTOTHHRESZ TOKID

[¥E]
[

3axom Oua ans nomsoR (zavEsyTom) snesTpeaaceoi nemu: E =R +1Ir,
I=—
omymal =

E.r»

T

o]
[

HJPE:L'IE.TI:EGE CO2IHHEHHE TPOBOIHHEDE

1 1 1
= T - ¥ = T = — | — — —
I=1+1,+..U =0, T TRTE

HD{HEI{IH‘EE’EEQE COoBRTHHEHRS MPOEDTHREDE!
U=U +U+ .1 =1 = R =R +R+..

o]

Pzbora snextpeaecsoro toxa: A= I

3amom Jmovas — Memma: 3 =Rt .
Hapemmerope R : O=A=I"Ft=1Ut= %;

[¥E}
[}

MMomEocTs 3 ISETPEYECKOTO TOES:

Tenzozas MOINTHOCTE, EELTaMETaAMa T Ha pasHCTopa:

-

p-rr=%-mw
R

MMomEooTs HCTOMHEES TOEA:

=EJ

r—{

"]
[

—
L=

Ceo0oIHE:E HOCHTSIH SISETPHYECEHRE 33pEI0E B NPOSOIHEEIN.
hexammamer OpoEOIMMOCTH  TEEDIRDG  MSTANNOE, PAacIEOpOE
PacnIzECE 3MeKTPORHTOE, Ta30E.
IorvopoEoTHHEDBEGE THOT

IoryoposoITHRERN.




MATHHTHOE ITONE

IlexampraecEoe B3aEMOTeRcTER: MarHeToE. NMarmmrEoe moze. Bexrop
MATENTHON HEIVENME. [[PHEITHT CYISPHOGHIEN MATrHWTHEDG TOTE:

H =H: —H_- T e

331
JImEmy HEIYEONE MarHETHOTO DOIE. FapTHHEA THERH HEIVELNE
MATENTHOTC [OIE OONOCOECIO B NOIROECOOPAsHOTC DOCTOSHEED:
MarEMIOE
Omerr Jperesa. Mareereoes nome oposogHEEa ¢ ToROM. FapTHEa MREOOT
. HEIVEIME MaTHHTHOID DOTE JIMEHOCY OPEMOTe  OPOEOIHEER
332
H 3EMEHFTOTO KONBISEOTT OPOBOEHHES, KaTyIOEH
© TORDM
133 Crma Awmepa, o8 HampaeneEwe B seneaeEa: Fy =[Blzme , roe o —
333 .
IO MERTY HaNpaETeHEReM NpOEOTHHEES B BeETopon B
Crma Jlopesma, 28 manpasnemms 1 semramEa: P, = |givBsina
334 I32 O — Frod MeEIF EeETOpaMHE ¥V E . Jzrceesne sapEseEEOH
YACTHIEL B OIHOPOTHOM MarHETEOM TOTe
34 SNEETPOMATHUTHA A HHOVEITHA
Ilorox eexTopa MarswTEol HETyEmm: P = B.5 = BScosa
.'.-"L{K/"‘
3 -y
4.1 i)
1432 Aemerme srerTpoareeTEOHE HETyEmeEE. 300 rETyEmm
3EK0H IMEETPOMIETHETHOH HEIYEIHE TPapates:
343 E=- AD =
Af |y
% 1 )
Ny
344
3C HEIFEDHE E DpEMOM TDOECIHHKS TTHECH |, SRRy mewcs co
CEOpOCTERY ¥ (¥ L .I'J E OOHOPOTHOM MarEETHOM note B [E;| = Blveosa
, TOe 0.— ¥VToT MesEny BekropoM B ¥ mopaaneso # K OINoCEOCTH, B
EOTODOH TEHaT EeKTOPE Fartt ; BCIH fLE JHY 10 |E;| =By
3453 IIpaewne Temmna
&
HuayrrmeroeTs: L = T $=LL
Camosermyrmms. 3C cavormayEmsm:
346 A
E, = —L—‘ =—LI'
Ar Ar—d)
347 -

JHEeprHT MarHETHOTO [0S KaTVIOEH ¢ Tonoa: ;= -




JEETPOMATHHTHEIE KONEEAHIA H BOIHEL

Fonebaremraem momntyp. Crobogmeles snesTpoMarEHTHER EOTeOZHEE E

HIS3TRHEOM EDTe0aTenEEOM EDHTVPaC

r % a %
|g(r)=q__ sm|ei+qy)
]

3151 | r .
|_II t)=q, =g, cos|ot+o, | =1 __ coslwt+q,|
@opuryma Tomcoma: T = 22y IC | orrymaw = =- L .
- T Ir I
Ceash aummeTyas 3apEia EOEAFHCATOPA © AMINHTYAOH CHIL TOE3 IOPH
CEODOMHEDG  SMEKTPOMATHHTHED:  momefamrax B MIeamsEOM
EOTeDaTeTEHOM EDETYDE:
jr"n.‘l:
Oonax =
s}
153 33aK0H COXPIAHEHHT SHAPTHH B MASANEHOM EOTA0aTenEH0M EORTVDE:
333 Brmyameamrie sneRTPOMATHHTHELS sonedamns. Pazomane
Iepawermenr  Tox. [Ipomseomcrec, mepemsma = moTpedmemme
IMEETPHIACESH SHEDTHE
3.5.4 cut Lt cou’ Li-
+—= = = == = const.
2 2 2 2
155 CroficTea sMeETPOMArHHTHED EOTH. Diamumas opHeNTamMs ESETOPOE
T & smerTpoMarEmTHOR Bomme E samyyma: E LB L
156 [Iganz 3MeETPOMArEWTHEIS EBOTH. [IpHMAHSHME STeRTPOMATHHTHEDS
o EOTH E TENHHES B ORTY
38 OITHEA
161 [Ipsuoremefmos pacOpocTpadsEMs CEET2 B OOHOPOIHOH cpeme.
T Tomewsent merowsms:. [[yT czata
3aE0HE! oTpREeHNE CEETA. @ =
\'\u i
362 >
1613 IocTpoemse BEzo0paeHnHE B IIOCEDA ISDEATE
3aKoHEE DpPeNOMISHHY CESTA.
IMpenounesse creta: Hysing = nasind.
_ . c
ABCOmROTHEN NOEA3TeTE IPETOMIEHHE. Hai = I
Hy W
OrEOCHTENEHEE TOKA3ATATE IPATCMIEHHE: Homy = “—' =
1 3
"
164
n

XMooz ayeeR B OpHIMe.
V=V, iy =i,
CooTsEomeEme 9acTOT X COOTHOMIEHHMS JTHH EOTH NOpPHE ID8pexome

MOHECKPOMATHISCEDTD CEATA WEpe: IPEHHNY PAzdela JEVE ONTHYSCEHER
cpan:




[¥E]
b
=
L

Tommsoe sy TpesHeSs OTPEHINHE,
. 1 ]
Ipegemment Yrom noTHOND BNy TPEHEST0 OTPEEEEmT: Sing,, = — = =
Moy My
CoORparomee B pacceNEIR0IINS THHIHE. LOHEAY IHHIZ. TOEVCHOE
. 1
166 PACCTOSENS ¥ OITHYECELT CHTA TOHKSE maner [ = 7
367
R o
E coywas pacceNEaromes THHEIED
1
D= = F=—==0,
o
B A
168 =z=7°!
Mog nyva, NpOmeIIere THHSY D0T OpOHIB0IEHEDS ¥TI0M E 28 ITaEHE0H
oneeeckod ocx. [locTpoese H300pameHHE TOTKH B OTPESED OPEMO
E CODHPANIEX H PacceHEaRIED THHSEE B HX CHCTEMAx
3659 FOTOANNAPAT KAk ONTHISCKRE NpHoop. |13z K3k oOTHwecKas CHOTEMA
Hurepdepenmms  cpera.  ForepesTHEl2  HCTOMEMEH.  YCIOEHE
HIODOOeHHT MaRCHMYMOE H MEHAMYMOE E HHETephepeHIHOHEON
E2PTHES OT JIEVE CHHGESHER EOTepeHTHEDR HOTOIHHEDE:
3
15 MAKCIIMYMEI A=2m - m=0,£1,+2 +3 __,
- ,-r ¥ 3
MITHIIMYMBI — A=(2Zm+1)-, m=0,21,£2,+3,
Jmdpases ceeta. IedparneoHHIT PemMETEZ. YOIOEHS HIOTHNISHHT
ITEEHEIX AMEECHAVMOE npE HOPMATEHOM TATEHHE
3611 MOEOXPOMITHISCEOND CEETA © JIHHOH BOTHE ) HA pemMETEY ©
mepEogoM d:
dsimge =md,m=0=—-1,+ -2+ -3, ...
3612 JmcnepcHs cEeTa




FKEAHTOEAN $H5HEA

41

KOPIIYCKVIIAPHO-BOTHOBOH JVATHIM

Temoreza M. Ilrasea o xeamrax. Popuryma [namea: E = by

41132

ke
$oroHer. Jueprir doToEa: E=hv = — = pr.
E m _h A
Han'r}m-dmmm:p=?=—=z

[

413

Porosddert. Omurer A T Cronerora. Jaxomn foTosdderTta

Vpaememwe IEEmTelEa 10 dotosddarTa:
E o = Arzrxoma + Eqmmas,

a=s, E-;-.-..-l:_ =k = —; dasona = -al'l-'up =
A Aip

I
I
8,

413

Jasnesue ceera.
Jaenemwe c2eTa HA DONEOCTERD OTPEEEOMyE NOESPEHOCTE H Ha

TOTHOCTERY MOTTOMAFEITY RS MOESPXHCTE

SHEHEA ATOMA

H'E.'HIE-IE.]JI{BI MOTETE ATOAA

Ioctynare Gopa. Hzoywemme B nDormomesses GOTOECE NpH ISpEXDIe
2TOMA ¢ OOEOTO YPORES SHepTHH Ha IPVTOH:

he . .

v =—= |f-. -E

mn w '.|I|

M

T

JIEEeiaTLE CISETPEL.

CresTp YpOEHSH IHSDIHE 3TOMA BOIOPOIA:
-13,63B

n-

E,

n=1, 2,3,

SHEHEA ATOMHOIO ATJPA

Hyvrmommas momeme =apa [efizembepra — Heamemwo. 3apsx zapa.
Maccopoe ameno zapa. Hzotoms:

PEZI;EEIE.L_IH:BECIEIL.

Ameda-pacnaz:
XY+ JHe
Bera-pacman.
SJnexTpomsem B-pacnan:
'1‘3{4;'._‘1' + E'u +V,
Tozerrpossem B-pacoan:

A =p " 0=
7 .X—)v:'f-l‘: + g€+ V,

]._MH-EII_'-"IE[-E{E

Laa
L

3am0E pammoakTHEEOTO pacmama: N(f) =N, £ 27 |
IMycTs M — Macca pamHoaETHEROTC BemerTEd. Torma mif) = mo « 27

+= =
L
.

Azepmzie pearmmw. JaTeHns B CHETE: ZI8D




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
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