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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIX B DI'OC COOQO, a Takxe
c yuétoMm (enepanbHONH pabodeil mporpamMMbl BocnuTaHus W  KoHmenuu
npenojiaBanus yueOonoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COICPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOTo TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW O0OydaroIuXcsl.
[TporpamMMa 1o ¢u3uke Aaé€T MpeACTaBICHHE O LEIsAX, COAEpKaHUM, OOIIeH
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM YpOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH Ka)AbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAWMBI JUId MPOJODKEHHS OOpa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBHOCTSIM.

B nporpamme no pusmke onpenenstoTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca GU3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM oOOy4YaroluXCsl, OCBOMBIIMX
nporpaMmy 1o (pu3KKe Ha YPOBHE CpeAHEro 001Iero oopa3oBaHus Ha yriTyOJa€HHOM
YPOBHE, SBJIIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3MKe BKIFOYAET:

IJIaHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (U3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YJIbTAaThl IO TOJaM 00yUYEeHHUS;

coJepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00y4eHuUs.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCITOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUS CBOMX pabOUUX MPOrPAMM.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIICT BO3MOXHOCTH JUISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MNOJIXOJJOB K NpenoAaBaHuio (U3MKH HAa YriyOJEHHOM YypOBHE NpPU YCIOBUU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka O HauOoJiee OOUIMX 3aKOHAaX MIPHUPOABI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpy»katoieM mupe. LLkonpHbINH Kype HU3UKH — CHCTEMOOOpa3yOIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u acTpoHomueid. Mcmonp3oBaHHE U aKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpeNeIiio XapakTep W OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJyuYEHHUS! HOBBIX MaTEpUAlOB C 3aJaHHBIMH CBOWcTBaMu. M3ydenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaronierocsi, B (pOpMHUpOBaHUE YMEHUI NMPUMEHATh HayYHBIA METOJ MMO3HAHUS
IIPU BBIMOJIHEHUU UMU YUE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJ0XKEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh 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 cOOTBETCTBUM C HEW Marepuan Kypca (pU3uMku
oObeAMHEH BOKPYr (u3nyeckux Teopud. Begymumm B Kypce sBIseTCs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus OpeAnonaracT HUCIOJb30BAHUE
I'YMAaHUTAPHOTO TNOTEHIMaIa (PU3UYECKOM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryOoi€HHOTO ypOBHS
MPEANoJaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke 00CYyX IACHUS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s usnku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUM CAMOCTOSTENIBHOTO KCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBytomero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAJIbHbIE YYEHHUECKHE OIBITHl MPU HU3YYEHUH HOBOTO
Martepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCHEe MEPBOTO U BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJiaccoB. BTopoii cnocod — 310 uHTerpaius padot
IPAKTUKyMa B CHUCTEMY J1a0OpaTOPHBIX pabOT, KOTOPbIE MPOBOAATCS B MpoOLEcce
u3ydyeHus paszaena (temsl). Ilpu 3ToM mox paboTamMu NpakTHMKyMa IOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IIEHHOTO BH/Ia €3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHAa €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YYEHHUYECKUX MPAKTHUUYECKUX PabOT OCYILIECTBIISIETCA
ydacTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOA U3 0COOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHHE OOYyYarolMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yIeIseTCs PEIICHNIO0 PACUETHBIX M KAYeCTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NYECKON MOEIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTHU KaK W3 OJHOTO pasjiena Kypca, TaKk U HHTErpuUpys
NPUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SIBJICHUN M TIPOIIECCOB B OKPY’Karollel JKM3HU, TpeOyrolue BbIOopa (hU3NIeCKOn
MOJIEJH JUJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOnEHHOrO YPOBHS HA YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3ydaTbCd B YCIOBHUSAX IMPEAMETHOTO
kabuHeTa. B kaOuHere (U3UKM HODKHO OBITh HEOOXOAMMOE J1abopaTOpHOE
000py10BaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHUYeCKux
OMBITOB, JAOOPATOPHBIX Pa0OT U pabOT MPAKTUKYMa, a TAKKe JEMOHCTPALIMOHHOE
o0opy1oBaHUE.

JemoHcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBHUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMEHEHH.

JlabopaTopHoe 00OpynOBaHHE I YYCHUYECKHX TPAKTHYECKUX pPaboT
dopMupyercss B BUIE€ TEMaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydamommuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBHIX TaOOpaTOPHUH.

OCHOBHBIMU IENISIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOyYaroIMXCd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJlIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpoOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUNA O POIM (PUMKK AJI Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalpaBJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3ajad B
npouecce U3yyeHus Kypca GU3MKU Ha ypPOBHE CPEJHEro 00111ero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMUpOBaHNE YMEHUN MPUMEHAITh TEOPETUUECKUE 3HAHUS JJIsl OOBICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (hU3NUECKOit
MOJIEJIbIO, 3a/lad, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (HU3HUECKON
MOJIENI, AJEKBaTHOW YCJIOBHMSM 3aJadyd, B TOM YMCIIE 3aJad HHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS M IPOBEICHHUS
¢u3nyeCKuX OSKCIEPUMEHTOB, aHajiu3a M HMHTEpOpeTalud  HHpOpMaIuH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO3JaHue YCJOBHM [JIsl pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuUTHE HHTEpeca K chepam mpodeccrnoHaTbHOM ASSITENbHOCTH, CBSI3aHHON
¢ (PUBHUKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIUMH  TMPOJIOJDKEHHUE
o0pa30BaHuUs MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcs 335 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEIIO),
B 11 kimacce — 165 4acoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
NpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUYATbHBIX
O0COOEHHOCTEN 00yJarouxcs.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Pa3znea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o mpupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MO3HaHWs Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(pPOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B MPAKTUUECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3MepeHre cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU TOMOIIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi naboparopueit mo dusuke. [Ipumepsl uzmMepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOM TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpEeAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHUE MaTepuajbHOW TOUYKH, WUX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U ITyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOE mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTHU U
YCKOPEHHS MaTepUAIbLHON TOYKH OT BPEMEHU U MX TpaduKu.



KpuBoimHenHoe  nBWKEHME. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTEIBHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIILHON TOUYKH.

TexHu4ecKkue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUAOMETP,
JBUKEHUE CHAPSIOB, EITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPALUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBHYKEHUS.

CrocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpEHHe MrTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHEHHE ITyTEH, TPAEKTOPHI, CKOPOCTEHW JIBUKEHUS OJHOIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU NMPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUN ).

N3yuenue nBuKeHus Tena, OpoIIeHHOr0 rOpU30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IOJIETA U
HAaYaJIbHOM CKOPOCTBIO TEa.

W3yueHne NBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanpHbie cucrtemsl oTcyéra. IlpmHnmn
oTHOcuTelnbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOW MACCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOTO MaIEHUS OT BBICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. J[BUKeHNEe HEOECHBIX Tel
U X CIIyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckast CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TTOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH TeIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOIIECH MPUIOKEHHBIX K TEITy CUJI C TPOU3BEICHUEM
MaccChbl T€JIa Ha €ro YCKOPEHHUE B UHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepeHne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka rUIMOTE3Bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOpMaIIHH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepes
JETKUM OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIJIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

WccnenoBanne NBrKeHHUsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 PUIIMEHTOM TpEHHUS.

N3ydenne NBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHJbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CnoxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Temny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaILCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusn 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHITbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTUM MATEPUATIBHOU TOUYKHU.



[loreHnuanbHple W HENOTEHLUMANbHbIE CHIbL. [loTeHHManbHAsE >HEprus.
[TorenuuanbHast SHEPTUS ynpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
SHEPrus Tela B OTHOPOJHOM IPaBUTAIIMOHHOM MoJie. [loTeHnmansHas 3Heprus teina
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpu W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaTbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOILIECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIM MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHWE HAa KOHbKAX.

Hemoncmpauuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIHOCTY CHJIBI.

W3MeHeHne 2HEpTruu Telia Mpy COBEPIICHUN PAOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLHAIbHOW SHEpPruil mpH
JEWCTBUU HA TEJIO CHIIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenue nmmyibca Teiia o TOpMO3HOMY ITyTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJIETTH SJIEKTPOMOOUIIS U MOIITHOCTH CHIIBI
TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne coOXpaHEHUs] UMITYJIbCA TIPU YIIPYTOM B3aWMOJICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHMUSL.

OmnpeneneHue padOThl CWIBI TPEHUS] TPHU ABWKCHHM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysus. bpoyHoBckoe nBrkeHue. Xapakrep JABHKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BElIECTBA. Moaenu CTPOEHHs Ta3oB, KUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneil. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [loctostHaas ABorapo.



TennoBoe paBHOBecwe. TemmepaTypa u cmocoObl e€ m3mepenus. Illkama
temmneparyp Llenbcust.

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

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C I[OCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3pb  MEXIy JaBICHUEM M CPEIHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHndeckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMAaTEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxuaKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroenue u ncciaenoBaHue U30MpoLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSUYEH M XOJIOTHOM BOJIOM.

M3yuyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3yyenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne u BHyTpeHHHUE napaMerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONIMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIIOBOMY PaBHOBECHIO.



Mopnenes wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa W BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxkxeHue 1uisi BHYTPEHHEW SHEPTUH OAHOATOMHOTO HJIEAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAUHAMUKe. Brruncienne paboTel 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Temonepenaya  kKak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Temnorel. Tenmno€MKOCTh Tena. YHaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYaenbHass TeIIoTa CropaHus
tornuBa. Pacuér KkoauuecTBa TemiaoThl mnpu Teruonepenade. I[lonstue 00
aanabaTHOM IIpoIiecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprus. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUM TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0OH TEpMOIMHAMUKH VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 00Jiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[TpunMnb! aectBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJIBb30BaHMUs TEIUIOBBIX ABUrareiiei. TemmoBoe
3arpsi3HEHHE OKPYKAKOIIEH CPe.Ibl.

TexHHYecKue yCTpONCTBAa M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYeHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIU3aIHs OMOOPTaHUYECKOTO TOILTUBA AJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro npouecca.



KomrmbrorepHble MOAEHN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KATIEHUS KUIKOCTEN.

Tema 3. Aepecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 koHieHcanus. Micnapenue u kumenue. Y ieabHas TerioTa
napooOpa3oBaHusl.

HaceplleHHble W HEHachIleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT J1aBJICHUS B
KUIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
KkpuctaiuioB. [lmaBneHne W Kpuctaimms3auus. Y JIEJIbHAas TEIJIOTA IUIABJICHUS.
CyOGaumarius.

Hedpopmanuu TBEpROrO Tena. Pactsykenue u cxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 (UUMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansspasie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSYKEHMS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauuBaHue.

Kanumisipabie sBiaeHusI.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.



CriocoObI M3MepeHus BIAXKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HabGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JlyXa W OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiirieHTa TOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCHUMOCTH JAepopMali  pEe3MHOBOro obpasua oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OneKTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKMU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHUKM, JUANIEKTPUKM U MOJYHPOBOIHHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyioHa.

DJeKTprdecKoe nose. Ero neicTere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hampsoxk€anocts  anektpuueckoro  monig.  [IpoGueiid  3apsa. Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OHOPOAHOE AIEKTPUUECKOE TTOJIE.

[ToTeHIIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NOTEHLHMATOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB JUJISl  JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOJHOrO, TaKk U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilosme paBHOMepHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JvbnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnextpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapaiutennbHOE CoeqMHEHNE KOHAEHCATOPOB. llocnenoBarenbHoe coefuHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopa.

JIBr>keHME 3apsyKEHHOM YaCTHUIIbI B OJTHOPOJIHOM SJIEKTPUUECKOM TIOJIE.

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

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO OIS 3apSIKEHHOT0 KOHJIEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

O1eHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €N, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUS ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOTo TOKa. McToOYHUKH
toka. Hanpsokenune U u DJ1C é&.

3akon Oma Jid yyacTka 1eMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTb COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX dekTpuieckux meneil. [IpaBuina Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIeHna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEIseMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKoH OMa Jj1s1 TOJIHOU
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepenne cuiibl TOKA U HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeMHeHNus UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/y MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHHS PE3UCTOPOB.

N3Mmepenne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npenena n3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue DJ1C 1 BHYTPEHHETO CONMPOTUBJICHUSI HCTOYHHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/y MOJIFOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.



[TomynmpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOJAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBoHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIHN3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Ta30pas3psiaHble
JaMIIbl, 3JIEKTPOHHO-ITydeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (HOTOAUO/, CBETONO, TAIbBAaHUKA, pAQUHUPOBAHNE ME/IU, BBITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXa.

CpaBHeHHE MPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HabGmronenue amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UcTopa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nyeCcKUil MPAKTUKYM.

Cnioco0Os1 u3MepeHust GU3NUECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
Ounonoruu, XMMHUM, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (pakT, rumoresa, (pusnyueckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IM(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue CcUCTeMbl ypaBHeHui. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKarollel Cpensl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBA Ul BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KANWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJIUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLHUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BAaHMUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyUYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTyPOBOIHUKOBBIE IPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DaekrpoauHamMuKa.

Tema 4. Maznummnoe noae.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cusl Jlopenna.

MaruautHoe 1nose B Beuectse. DeppoOMarHeTUKH, Napa- U THAMarHeTHKH.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTeP-MYJbTUMETD,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIIMH TMOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnroienre nBuKeHUs MmyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONCTB PeppOMArHETUKOB.

HccnenoBanne AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BekTOpa MarHUTHOM
uaaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOW uWHAykuuu Dapases.
Buxpesoe anektpuueckoe nosue. Toxku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TIOJIS1 KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOIMYECKHUE MPOUECChl: MHAYKIMOHHAS
Me€4Yb, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABWKEHUN B MArHUTHOM MOJIE
3eMJIu.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMH OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO TIOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre caMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUMHIYKIIHH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUYecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora konebanuid. Ilepuon Manabix CBOOOJHBIX KoJieOAHMIMA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux kKonebanusx. BeiHy)aeHHbIe KoieOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH TMepruoaa CBOOOHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnenoBanue koyiebaHUWM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUH.

Hab6monenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKym.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasITHUKOB.

W3yueHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPyTroM IMO/BECE.

W3yueHue nBUKEHUSA HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1e0aHUAL.

Konebatenbubiii KOHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS B
ucanbHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYJO0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS TMpU PA3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepeiaadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUM.

['eneparop He3aTyXaIOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTylka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH PE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

VY CTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 IMOCIEOBATENbHO COETUHEHHBIC
KOHJICHCATOP, KaTylIKy U PE3UCTOP.

Habnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B LIEMH EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMAZHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacrnpocTpanenus. llomepeunbie u
MPOJOJIbHBIE BOJHBL. lleproji, CKOpOCTh pPACHPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeJoMJIEHUE, MHTephepeHIus U
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHHu4ecKue yYCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neusp,
yJIbTPa3BYKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa yJbTpa3ByKa U €ro MIPUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIIEHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHIHsL.

Oo6nHapyxeHue nHGPaKpacCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUN.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MMOKa3aTellb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH MPH MEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
TrpaHully pa3zena AByX ONTUYECKUX CPENl.

Xox nyveit B npusme. [ducnepcust cBera. CioxHbIA cocTaB O€loro CBeTa.
IlBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroyl IOJHOr0 BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
Y ONTHYECKAs] CUJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKON
cpepuyeckoil JHMH3BI OT €€ TEOMETPUM U OTHOCUTEJIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon Jyya, NMPOWIEAIIETO JUH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBass ontuka. HWurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEpEpEHLHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YCIoBUE HaOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB TpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAs perIéTKa.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnroienue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HUccnepoBanne Xoja CBETOBBIX ITYYKOB YEpe3 ILIOCKOMAPaUIEIbHYIO
IJTACTUHY U IIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu MuKpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudppakiiMOHHON PEIETKH.

Habmronenne nudpakiinOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3Mepenue rnokaszarens NpesIoMIICHUS CTEKIIA.

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

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenue n300pakeHUsI B CUCTEME U3 MJIOCKOTO 3€pKajia U JINH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6monenune nudpaxium, nHTepdEpeHIINg U TOJIIPU3AINK CBETA.

N3ydenne noyisipu3aly CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne uaTepdepeHIIny JIa3epHOTO U3IIYyYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUPPakIuOHHOTO CIIEKTPA.

N3mepenue IiMHbI CBETOBOUM BOJIHBI.

[TonyueHue criekTpa U3JIy4eHHUs CBETOJMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI cieIHAJIbHOM TEOPHUH OTHOCUTEIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas. [IpeoOpazoBanusi  JlopeHria.
VYcioBue mnpuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOSI.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4yeHN4eCKui IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apsKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapro-6011060ii 0yanu3m.

PaBHOBeCcHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. I'nnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel II. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIelcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTALIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzenbepra.

TexHn4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToa(dekTa.

HccnenoBanne 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

UccnenoBanue GpoTope3nucTopa.

N3mepenne nocrossnaoi [manka Ha ocHOBE HccieoBanms GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKEHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpoeHUsl aroMma. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre GOTOHOB MpH MEpexoe aToma ¢
OJIHOTO YPOBHSI SHEPTUHU Ha JIPYTOMH.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Ha0mronenue mMHe4aToro crekTpa.

HccenenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass monens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M3o0Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. OIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIETO W3Iy4YCHMs. BIusHME PATMOAKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbIN POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siape. SaepHbie cuibl. JedekT macchl sipa.

Anepubie peakuuu. [lenenne u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertone! perucTpanvy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJICUCTBUA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TitooHHAas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buinbcona, siepHbIil peakTop, TEpMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4yacTUl] aTFOMUHHAEM.

Pa3zgen 8. diiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaenoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEATMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MIicTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIEIOBATEIBHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenune u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Paz0beranue rajmakTuk.
Teopus bonpiioro B3peiBa. PemKTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnnle mpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOT0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BEKTOB
Ha KOHKDPETHYIO JIaTy: OCHOBHBIE cO3Be3Aus CeBEpHOIro MOJylIapus WU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TUIaHET, TYMaHHOCTEM U  3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil NPaAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TOTPEITHOCTH U3MEPCHHUH (PU3MYCCKUX BEIIMYHH.
OneHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  paszdenax «YUYEHHUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o01mariee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, « IEMEHTbI ACTPOHOMHUH U ACTPOPUBUKNY.

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTUHE MUPA, 3HAYCHHE ONMHUCATEIBHOU,
CUCTEMATH3UPYIONICH, OOBSICHUTEIbHOW W  IMPOTHOCTHYECKOW  (DYyHKIUH
busnyeckoil Teopuu, posib (U3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MUYecKoW KapTUHE MHUPA, MECTO (PU3UUECKON KapTHUHBI MUpPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIEHUNA O IPUPOIE.

MexnpeamMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriayO0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C YUYETOM COIEPKATEIIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMH MAaTEMAaTHUKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YpPABHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJLHHUKOB,
oTpeJiesieHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIC
JIBW)KCHUS B JKUBOW MNPHUPOAE, ODKOJOTHMYECKHME PHUCKH TIIpU TNPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3ByKOBass JUArHOCTUKA B MEJWLHMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTMYECKON pEeIETKU, CIEKTPATbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHbIE TMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJBUTraTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, MHAYKIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaaIuoOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, yabTpa3ByKoOBas JUArHOCTUKA B TEXHHKE,
MPOCKITMOHHBIN amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEUHAsl OaTtapes, CIyTHUKOBBIC
NPUEMHHKH, SJIEPHAs SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCcTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKON MO3ULNUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIE€HA POCCUNCKOIO OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B  00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIEHWBATH CUTYallMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAYyYHOTO

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



UHTEpEC K pa3uyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

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

IKOJOI'NYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTH M aKTyaJIH3UpOBaTh  MpoOJeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PACCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTEepHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEISM, OLIEHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th Hay4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJaMHU
buznueckoil HayKu;



BJIaJeTh  HaBbIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTENIbHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKOoro
COJEpKaHUsl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJIA/E€Th BUAAMM JAESITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTyaJM3UpOBaTh 3ajiady,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaxOAuTb AapryMeHTbl JId
JI0Ka3aTesIbCTBa CBOMX YTBEP)KICHMI, 3a/7aBaTh MapameTpbl U KpHUTEpUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYECHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE IPU U3YUEHUH (PUHKU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyIO 00JacTb
KU3HEIEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI HTHGOPMALIMK (PU3NIECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIATh IOUCK,
aHalln3, CUCTEMAaTU3allMi0 M UHTEPIPEeTalni0 MHPOpMALUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHs: WHGOpMalMU U IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3ALIH.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe N1elCTBHA:



OCYIIECTBIATh OOIIEHHME Ha YypoKax (U3UKH MU BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJIeHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeeniaTh posid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yJbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKY U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENbHO COCTABJISATH IUIAH PELICHUS! PACUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONW padOThl ¢ YUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacumMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B JACATCIIbHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMH IIO3HABATEIBbHON pEeQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs OUEHKU CUTYyalluH, BBIOOpa BEPHOT'O
pelIeHus;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPH aHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIn3e pe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOCHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHUd Yy OO0yYarolUXcCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOJIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEAEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHKEHHIO LIENIH
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYTIMX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUH OOILECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE pe3yJIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



NOHMMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE OINUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKUMH  (U3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK ¥ TEPMOJMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NUECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abCoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCONIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WICANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelleHus,
3aKk0oHbl HpIOTOHA, TMpPUHLKII OTHOCUTENBHOCTH [l 'amuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
YCIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM  HCHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAHEHHs HMMIIYJIbca M MEXaHUYECKOU
HHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHMUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SABJICHUS, UCTIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKU U
TEPMOJUMHAMUKNA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUKEHUS M KOHLEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABMKEHHS €T0 YacCTHULl, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeu MOJEKYJI M €ro TeMIEepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUsI PHEPIMU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOrO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBUS NPUMEHUMOCTH 3akoHa KyilioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
HenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM IMenu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3Ysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPIus,
MEXaHU4ecKasl YJHeprusi, paboTa CUIIbl, ICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJla TSKECTH, CHJIA YNOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SJHEPTHUS YIIPYTOi
nedopManvy mpy>KUHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrus HUJEaIbHOTO
OJIHOATOMHOTO Ta3a, padoTa UACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENs; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAMPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1apa B BaKyyMe M B JUBJIEKTPUKE, MOTEHIIUA
AIEKTPOCTATUYECKOIO IMOJIs, PA3HOCTh MOTEHLMAJIOB, JJICKTPOABHXKYILASL
cuia, CUjia TOKa, HaIlpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4YacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBWYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKEHUE, NUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAIIPAaBICHHOCTh
TEIUIONEPEAAYH, ICKTPU3ALMS TEJ, IKBUIOTEHINAIBHOCTh MIOBEPXHOCTHU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMYMHBI OT
JPYTOU C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTH pe3yJbTaThl MOJTYYEHHOW  3aBUCHMOCTHU
bu3nUeckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPENIHOCTE  M3MEpPEHMM, JelaThb  BBIBOABI MO  pe3yJjbTaraM
WCCIICIOBAHUS;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJIyYEHHBIE PE3yJNbTaTbl U JENaThb BBIBOJ O CTaTyCce MPEIIOKEHHOU
TUIIOTE3BI;

coOJII01aTh MpaBuiia 6€30MacHOro TPpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OSKCHepUMeHTa, MpakTUKymMa U  y4yeOHo-
UCCIIENOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3nyecKoil MOJEIbI0: Ha OCHOBaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuecKoil Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
NPUMEHSATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCIOJIb30BAHUU MATEMAaTUYECKUX METOJOB PEIICHUS 3a/ad,
IIPOBOJUTH PACUEThl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJTYYEHHBIX
pEe3yIbTaTOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3leyoB Kypca (PU3MKH, a TAK)KE UHTErpaluy 3HAHUN U3 IPYTHUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONIOPOI HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOThI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MPUBOJAUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYyOCKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
MPUPOAOTOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKM W TEXHOJIOTUM JJid JAJbHEUILEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMaNUEH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTU, TIPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAILIMOHHbIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U MPEAbSBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMI0 M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OpPMAIIUY;

IPOSIBIISTH OpraHU3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BAaTENbCKUX PaldoT;

paboTaTh B TIpylIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACIPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATh BKJIaJ KaXXIOTr0 W3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaymied npodhecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YTITYyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOW, TEXHOJIOTHYECKON, COLMATIBbHOM
U ATUYECKON cdepax NesATEeIbHOCTH YEJOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEeIIbHOCTH YEJIOBEKa M JajbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpPUH — DIIEKTPOJIUHAMUKH,
CHeUalbHOW TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pPOJIb
busndeckoil Teopud B (POPMUPOBAHWU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM pAIY
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasinyaTh yCIOBUS IPUMEHUMOCTH MOJIENel (PU3NUECKUX TN U IPOLECCOB
(s1BJI€HMIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WIACATbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJ€aIbHbIN
KoJIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH BJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHHUS,
UCIIOJNB3Ysl OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuima Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€NM CO CKOPOCTBIO
WU3MEHEHUS CUJIBI TOKA, TOCTYJIaThl CIELIMAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTordekra, mepBbiit 1 BTOpoi nmocTynarsl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUS 3apsAOBOr0 H
MacCOBOTO YKCEJ U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH PAIUOAKTUBHOTO
pacmana);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTaTUIECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, DJIEKTPOJIBWXKYINAS CUJIA, HUHIYKIUSA
MAarHMTHOTO TOJISl, MAarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABIKYIIASL CHUJIa CAMOMHAYKIMHM, HSHEPrus MAarHUTHOTO IO
MIPOBOJAHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT S, SHEPTUs
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
Y 3apsi siApa, SHEPTUS CBSI3U SIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUS, CAMOUHIYKIIUS, pe30HAHC, HHTEep(DEepeHITUS
BOJIH, Judpakius, JTUCTEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
doTornexrpuueckuit apdekt (hotorddexr), anvda- u 6eTa-pacnasl saep,
raMmma-u3iaydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPATIbHOTO aHaTn3a U
paboThI J1a3zepa;

ONpENENATh HalpaBiI€HUE WHIYKUWW MAarHUTHOTO MOJsi NMPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO31aBaeMoOe MIIOCKUM 3€pKaJioM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTH pe3yJbTaThl MOJTYYEHHOW  3aBUCHMOCTHU
bu3nUeckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JeiaTh  BBIBOABI MO  pe3yjbTaram
UCCJIeI0BAHNUS;



MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMIOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYCHHbIC PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3HI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro TPY/la MPU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4yeOHOro  OSKCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
HCCIICIOBATEIIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCHOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3aJladyd C SBHO 3aJ]aHHONM M HESBHO 3aJIaHHOMN
dbu3nUecKkoil MOJEbI0: HAa OCHOBAaHMM aHalu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3UUECKUX TEOpHUil
IpU  HCHOJIb30BAHUM MAaTEMAaTHMYECKUX METOJOB pelIeHusl 3ajad,
MPOBOJUTH PACUEThl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOIYYEHHBIX
pEe3yIbTaTOB;

pelmarh KayeCcTBEHHBIC 3aJayd, TpeOyrollre NPUMEHEHHUS 3HAaHUN U3
Pa3HBIX pa3zeyoB Kypca (GU3MKH, a TAK)KE UHTETPAIlUU 3HAHUN U3 IPYTUX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXACHUM ¢ ONOPOW HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKUE SIBICHUS;

HCIIOJB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI U3MEPHUTEIIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MIPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apYyOCIKHBIX YUEHBIX -(DU3HUKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHAM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIeCCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIOTNIOIB30BAHUH, & TaKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKd W TEXHOJOTUW JUIsi JaJbHEHIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh pPa3IudHble CIOCOObI PaboThl ¢ MHpOpPMaNUEH (PU3UYECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(DOPMAILIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJIy4yaeMyl0  HMHQOpMAlMIl0 U OLEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(POpPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTeJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4EOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTarh B TpyIIlEe C HMCIOJHEHUEM pPa3IUYHBbIX COLHUAIBHBIX POJIEH,
IUIAHUPOBATH Pa00Ty IPYMIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJApPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHWBATh BKJIAJ KaXJOro U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyayiel npohecCuoHaNbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
Kontpoabubie IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pasnen 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Wroro mo pazneny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 15 1
2.2 Hunamuka 12
2.3 CraTtuka TBEpOTO Tea 5
24 3aKOHBI COXpaHEHUS! B MEXaHUKE 12 1 1
Hroro no pazneny 44
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 17
3.2 Tepmoannamuka. TeniaoBbie MalIUHBI 20
33 ArperaTtHble cocTosiHUS BenecTBa. dazoBbie 14 1
Hepexo/ibl
Hroro mo pazneny 51
Pazgen 4. 9JIEKTPOANHAMUKA
4.1 DneKTpuuecKoe mojue 24 1
4.2 I1oCTOSIHHBIN 2JEKTPUUECKUIN TOK 23 2




4.3 Toku B pa3IMyHBIX Cpeaax 6
Uroro mo pazneny 53
Paznen 5. PU3HUYECKHUN MPAKTUKYM
5.1 Ou3NUeCKuil MPaKTUKYM 8 8
Hroro mo pazaeny 8
Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE
Cucremaru3zaius 1 0000IICHUE TPEIMETHOTO
6.1 COJIEp’KaHus U OIbITa esATeNbHOCTH 3a 10 8
KJ1acc
Hroro 8
PesepBHOe Bpems 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MaruauTtHoe nosie 15
1.2 DNIeKTpOMarHuTHasE MHYKIUS 14 1
Uroro no pazneny 29
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanunueckue KoneOaHus 12 1
2.2 DJIEeKTpPOMarHUTHBIC KOJICOaHUS 16
53 MexaHuueckre U 3JeKTPOMarHUTHBIE 11 1 05
BOJTHBI
24 Ornrtuka 28 1 3
Wroro mo pazneny 67
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 ‘ OcuoBrel CTO 5 ‘
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 ‘ KopnyckynspHo-BOJHOBON Ayann3Mm 15 1 ‘
4.2 ®dusnka aToma 5 1
43 ®du3rKa aTOMHOTO S7pa U dJIEMEHTapHBIX 3 05

YaCTHI]




Hroro no pazneny

28
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 ‘ DJIEMEHTHI aCTPOHOMHUH U aCTPOPHU3NKH 12 2
Hroro no pazaeny 12
Paznen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Ou3NUECKuil MPaKTUKYM 6 6
Uroro no pazneny 6
Pa3nen 7. OBOBIIAIOUIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
71 NPEMETHOTO COJICPYKAHHS U OIIbITa 18
' JESTSIIBHOCTH, IPHOOPETEHHOTO TTPU
n3yueHnn kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 165

16







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 460837604057956529703830632163952415623550190568
Bnageney KopHees MeTp BnaaumMupoBuy
OedcTerTened C19.10.2023 no 18.10.2024



http://www.tcpdf.org

		2024-09-14T13:15:16+0500




