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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHOW pabodeil mporpamMMmbl BocmuTaHus W KoHmenum
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqu3yoilux OCHOBHbIE 00pa30BaTEIbHbIEC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIEIOBATEIbHOCTh U3YUYECHUSI TEM U PA3LEIIOB
y4eOHOro MpeaMera C y4€TOM MEXMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpPKAHUU, OOIIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriryoJIEHHOM YpOBHE.

N3yuyenue kypca (u3uKd yriayOJa€HHOTO YpOBHS IO3BOJISIET PEAM30BATh
3aJaui MPO(PECCUOHANBHON OPUEHTAIH, HAMPABJICHO HA CO3JaHUE YCIOBHM IS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIMATIbHOCTSIM.

B nporpamme no ¢pusmke onpeneistoTcs miIaHupyeMble pe3yibTaTbl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolIUuXCsl, OCBOMBIIMX
nmporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus Ha YIiyOJIEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gu3rke BKIIOYAET:

IJIaHUPYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKHU HA YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YyJIbTAaThI IO FOJaM O0yUYCHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX IPOrpaMM.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPENOCTABIICT BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOJUYECKHX
MOJXOJOB K MpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coxpaHeHus1 00s3aTeNbHOM YaCTH COJIep KaHUs Kypca.

®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHUU 00 okpyxkatoieM mupe. LLKkompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOe pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKH, TPAHCIIOPTA, OCBOSHUSI KOCMOCA,
MOJy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3yudenue ¢usuku
BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpOBAHUE YMEHHUI MPUMEHATh HaAYyYHBIA METOJ MMO3HAHUS
IPU BBIIOJHEHUH UMU YUYEOHBIX HCCIEIOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3fesioB (U3UKH, BKIOYAET Kak
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DHU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCS
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpPOMCTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallMoOHAIBHOTO MPUPOIOTIOIb30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHOro mporecca. Jns yrmyOn€aHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanuzanuu GU3NYECKOTo MpakTuKyMa. B mepBom ciiydae mpakTUKyM
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3TUX KjaccoB. BTopoii cmocod — 310 mHTErpanus padbot
IPAKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPbIE MPOBOIATCS B MpOIECCEe
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke CcHUCTEMa YYEHHYECKOI'O OSKCIIEpPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEICTaBICHA €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMHU 00pa30BaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. [Ipm 3TOoM oOecneunBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMH IIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHIMaHKE yaesIeTCs PEIICHNIO PACUETHRIX M KAUECTBEHHBIX 3a/1a4.
[Tpu 5TOM A5t pacu€THBIX 3374 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHON
Y HESBHO 33JJaHHOW (PU3NUYECKOW MOJEIbIO, TO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazliena Kypca, TaK M HHTETpUpys
MPUMEHEHNE 3HAaHUH U3 pa3HbIX pa3AenoB. [|Jis kKaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’KarolIeH JKM3HM, TpeOyromue BeIOopa (hU3nIeCKOn
MOJIEJH JUJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pusuku yriyOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE /ISl BBIMOJIHEHUS YKa3aHHBIX B IPOrpaMMe 1o (pU3uKe y4eHUUECKUx
OTBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M 00OECHnevyMBaeT IOCTaHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUW M  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YYEHHUYECKHUX MPAKTUYECKUX PAOOT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 00€CledrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUH.

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

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUM O HAYYHOM METOJE MO3HAHUA M (HOPMUPOBAHUE
UCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMUpOBaHKME HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3UKY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  JIESTEIBHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
npouecce u3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 00111ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMUpOBaHKUE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
GuznyecKux SIBICHUNH B MPUPOAE U JUISl NMPUHATHS NPAKTHUUECKUX PEIIECHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hHU3MUeCKOit
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJENIM, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHCIE 3a7a4 HWHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB U MPUHILIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3/IaHHE€ YCJIOBHUH JJI Pa3BUTHSI YMEHMH HPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOLIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yriayOaEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCl.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTalIbHAsg HayKa o npupoje. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIEC TATYNKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @U3NYECKHl 3aKOH, TPAHUILIBI €M0 NPUMEHUMOCTU. DU3nyecKas TEOpHsl.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATEILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

N3mepeHure cuiibl TOKa U HANPSHKEHUS B LIENU MOCTOSHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKEHHS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

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

Ilepemelnienne, CKOpOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOYKH, UX MPOCKIMM Ha OCH CUCTEMbl KOOPJMHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

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

CBoOonHoe majeHue. YckopeHue cBOOOAHOro mnajaeHus. JIBuxkeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEpPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas WU JIMHEWHass ckopocTh. Ilepuon u uvactora oOpalieHusl.
[{eHTpOocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTepUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LICITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITepeaadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

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

[Tpeobpa3oBanre ABMKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

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

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHuE TTyTel, TPACKTOPU, CKOPOCTEN ABMKEHHUS OJTHOTO M TOTO K€ TeJia
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuyenue nBukeHus Tena, OpoleHHOro ropu30oHTalIbHO. [I[poBepka runoresbt
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJ1a OOpalIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



[lepBbiii 3ak0oH Hprotona. MuHepumanenbie cuctemsl oTcyéra. [lpumHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJIEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi MHUpOTHI. J[BukeHre HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOpOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuna conpoTUBIEHUS NPU JBUKEHUU TEJa B )KUJIKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME PaBHOACHCTBYIOIIEH TPUIIOKEHHBIX K TEIIy CUJI C IPOU3BEACHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHre paBHOACUCTBYIONICH CUJI TIPU JABMKEHUH OpYyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka ruUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUXKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEpeE3
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHHs MO BEJIWYUHE YIIIOBOro Koddduimenra
3aBucUMOCTH Frp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTynmarenbHoe W BpaliaTelbHOE JBHXKCHUE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHILUTEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axkonvl coxpanenusn é mMexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CHUCTEMbI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaIbHBIE W HENOTEHUMAJIBbHbIE CHIBL. lloTeHumanebHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTrennmansHas sHeprus tena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACANbHOM JKHIKOCTH Kak CIEJCTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONIEP, NPY>KUHHBIA MUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHNUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHUN PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiyiibea Teiia o TOpMO3HOMY ITYTH.

N3mepenue cuibl TITH, CKOPOCTH MOJETH 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3MepeHne KHHETUYECKOW YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
onbITHOE 0OocHOBaHue. [{uddy3us. bpoyHoBCcKkoe nBMKeHHE. XapaKTep ABUKEHUS
M B3aWMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennmoBoe paBHOBecue. TemmepaTypa U crocoObl e€ u3mepenus. Illkana
temneparyp Llenbcust.

Mogenb ueanbHOTrO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJeaJbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYINATEIFHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJT HJI€AIbHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHudeckrue yCTpPOMCTBA M TEXHOJOTMYECKHUE MPOLIECCHI: TEPMOMETD,
OapoMeTp, MoTy4YeHHe HaHOMATEPUaJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mopenu KpucTamin4ecKux peueTok.

HabGnronenue u viccieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanne mpoliecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEeHE MEXTy ropsueii U X0JI0THOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Iporecca (PeKOMEHJOBAHO HCIOJIb30BAHHE
rdpoBoii 1adopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3yuenne nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHne n BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellaKcallus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsI BHYTPEHHEH JHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMIIepaTypbl. BelpaxkeHue i1 BHyTPEHHEH SHEPTUU OJHOATOMHOTO MACAIBHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenayua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  >HEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

KomnuectBo Temnorel. Tenno€MKOCTh Tena. YAelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemioTa CropaHus
tornuBa. Pacuér KoauuecTBa TemiuoThl npu  Teruionepenade. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TeroTel
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMMKH 17151 PABHOBECHBIX IPOLIECCOB: YEPE3 3aITaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIoTy OT 0oJiee XOJIOIHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpaTuMoCTh IPUPOIHBIX MPOIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHHUecKue YCTpONCTBA M TEXHOJIOTMUECKHE IMPOLIECChl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA ISt
BBIPA0OTKH «TETJIOBOM» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

W3MeHeHne TemnepaTypsl IpU a1uadaTHYECKOM PaCIIUPEHUH.

Bo3nymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

Croco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOTO Mpoliecca.



KommnbroTepHble MOJEIN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anuabaTHOrO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIEPATyPbl KUIIEHUS KUJKOCTEM.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u kKoHieHcanus. Micnapenue u kunenue. Y nefpHas TermioTa
apooOpa3oBaHUsI.

HacelleHHble W HEHachIMleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhl KUIICHHS OT JAaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaiumszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyOnumarnus.

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

TennoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0aX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOEe HaTsbKeHHE. Kod(PGUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansapasie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpayuu.

TermnoBoe pacliMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIaKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMal  pEe3MHOBOro obOpas3ua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiekTpoauHamMuKa.

Tema 1. dnexmpuueckoe noine.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U  MOJYNPOBOAHUKU.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsIbl.

Hampsixk€aHocTh  anekTpuueckoro  moinsa.  [IpoOnbiii  3apsa.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNBHOCTD AJIEKTPOCTATUYECKOIO MOJIA. Pa3sHOCTh NMOTEHIMAIOB M
HanpspkeHue. lloTeHuuanbHas HSHEprus 3apsajia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeniman snekTpocraruyeckoro nosis. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB JUJISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK |
HEOJIHOPOIHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsnga. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

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

JvpnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHULIAEMOCTb BELIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannensHOE coenMHEHNE KOHIEeHCATOPOB. [locmenoBarenbHOe COEqMHEHNE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

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

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Ban e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHZEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OreHKa CUJT B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HanmpsKEeHUs ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPa YePe3 pe3UCTOP.

Tema 2. IlocmoanHulil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenpHOE, MapalIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONTHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBIICHUE UCTOUYHHUKA TOKA. 3aKOH OMa Jj1sl TOJIHOM
(3aMKHYTOM) dJeKTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON IHEPTUH.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH NOTEHIIMATIOB MEXAY MOJIFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSOKEHUS] IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesnna u3MepeHus ammnepMerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIIMATIOB MEXAY MOJIFOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U npUMeCHas IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. DJIEKTPOJUTUYECKAS] JUCCOLIMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opa3psaHbIe
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
QIIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIIMTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HaoGmroienne amexTpoimsa.

N3mepeHne 3apsaa OJHOBAJIEHTHOTO HOHA.

HccnenoBaHnre  3aBUCMMOCTH  CONPOTUBIICEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIEe CBSI3H.

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

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3NYecKas BEIMYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboia, runepOosna, ux rpaguku 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 MpHupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» 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 CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJMUIBHUK, KOHTULIMOHEP, TEXHOJIOTUH
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKaA.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarnuTtHoe none B Bemectse. @eppOMarHeTUKy, Napa- 1 AMaMarHeTUKH.



TexHuyeckne YCTpONUCTBA M TEXHOJOTHUECKUE TMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBuKeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanue AeCTBUSI TOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOMHAYKIIHH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3emu.

Jlemoncmpayuu.

HaOnronenue siBneHust 3eKTPOMarHuTHOM MHAYKIUU.

UccnenoBanne 3aBucumMoct IDJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIUMU OT CKOPOCTU M3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u uactora kosneOanuid. [lepuon Manbix CBOOOJHBIX KoJieOaHUIMA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJI€OaHUS.

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

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul Irpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanne 3aTyxarwmux KoaeOaHnii U 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyie0aHMM Tpy3a Ha MAaCCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUH MPH KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W TPYKHHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0J€ K0JeOaHUl Ha yIpyroM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIeOaHUSI B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrinyXeHHbBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpPU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

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

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOP B LENHU NEPEMEHHOTO
TOKA.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojenb TUHUH 3IEKTPOIIEepeIadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

Nzyuenune tparnchopmaropa.

HccnenoBanre nmepeMEeHHOT0 TOKa 4Yepe3 MOCHe0BAaTEeNIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaZHUMHbLE BOJIHBL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunsie u
OpoAoJbHbIe BOJIHBL. Ilepros, CKOpPOCTh paclnpoCTpaHEHUs U JJMHA BOJHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTephEpEeHIUs |
U pakius.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPYXKAIOLIEeH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3TYYCHHS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, nHTepdepeHnus u qudpaxius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaOIIEeH CpeIbl.

TexHuyeckue ycTpoWcTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3ByKOBAs IMATHOCTHUKA B TEXHUKE M METUITHE.

Hemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTb JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.

Habmtoienue oTpaskeHus M MPEIOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

Habmtoienue CBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOW H
4acTOTOM KosieOaHUM.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJH: OTPaXKEHHE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepepeHIIUs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUSHUH.

Yuenuueckuii s3xcnepumenm, nabopamopnsie padomuvt, RPAKMUKYM.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHNUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHIECKOIO CBETA YEPE3
TrpaHully paszfena AByX ONTUYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas muH3a. @OKyCHOE pacCTOSIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOMN
cepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENIBHOTO IOKa3aTeJs
IIPEJIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xon ny4a, MPOWENIIETO JUH3Y MOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaAOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTephEpEeHIHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakimoHnHas pemeérka. YcloBHe HaOM0ACHUS
IJIABHBIX ~MAakKCUMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHl: OYKH, JyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS perIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenue nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOSIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIMOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIy4eHHUs] CBETOAMOA MPU MOMOIIU AUPPAKIIMOHHOM
PELIETKH.

Pasznes 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal. IIpeoOpaszoBanusi  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPrUel U UMIYJIbCOM PENITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHHUYeCcKue YCTpPOWCTBA M TEXHOJIOTMUECKHE IPOLECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YdeHUYeCKui IKCIEPUMEHT, TaO0OpaTOpHbBIE padOThI, MTPAKTUKYM.

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

Paznea 7. KBanToBasi pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemienuss Buna. I'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotoaddext. OnbiTel A. I'. CtoneroBa. 3akoHbl (hoTodddexra. YpaBHEHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyr mnoBepxHocTb). Omnbitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yacTull. Bonnel ne bpoia. Jlnuna BosHsl ne bponns u
pa3Mepbl 00JacTH JIOKaIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CHEKTPOMETP,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO/ OT HAPSKSHHUS.

Tema 2. Qu3zuka amoma.

OneITEl IO KCCIAEAOBAHUIO CTpOeHUs aroma. [lmaHerapHas monens aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomieHre (GOTOHOB MpH MEepexojie aToma ¢
OJIHOTO YPOBHS SHEPTUHU HA IPYTOM.



Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HabGnrogenue TMHeHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amMma-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaauoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI POoH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertozapl perucTpaly U UCCIIEI0OBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BaHUEM JO3UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Mertoael aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEJACTABICHHUS O MPOUCXOXKACHUU U 3BoIonuu ColHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

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

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIs1 ONpeIeNIeHUs MOJ0KEeHNUs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Crnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUYUH C UCITOIh30BaHUEM aHAJIOTOBBIX U
IU(PPOBBIX WM3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIEC MOTPEITHOCTH W3MEPEHU (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYMH, TPOBEPKA MPEIJIOKEHHBIX THUIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01marniee NOBTOPEeHHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAMHAMUKaY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeIOBEKa, POJIb K MECTO (PM3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckol KapTUHE MUPA, MECTO (PU3NUYECKON KapTHHBI MHpa B OOILIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHblie CBSI3H.

Nzyuenue kypca ¢pu3uku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBS3€M C KypcaMu MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAy4YHbId (DAKT, rumnoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast 1adopaTopusl.

Mamemamuxka: penieHWE CHCTEMbl YpaBHEHHU. TpUTrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TpU MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEH  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
pUpoOJE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIEKTPAIIbHbIN aHAIIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJBUTraTENb SKOOU, reHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUM 3JIEKTpONEpeiay, 3JIEKTPOIBUraTelb, pajgap, paIuonpuEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHHKE,
POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, JIEPHAsA SHEPreTUKA U YKOJIOTUYECKHUE aCIIEKThl €€ pa3BUTHSL.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJIbTAaThl OCBOCHHUSA Yy4ueOHoOro mpeamera «Duzmka»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOy4Yaromuxcs
PYKOBOJICTBOBAThCS  CPOPMHUPOBAHHOW BHYTPEHHEH TMMO3HMIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPATUIMOHHBIM LIEHHOCTSIM POCCHUHMCKOTO  OOIIecTBa,
paclIMpeHne >KU3HEHHOIO OIbITa M OIbITa JEATENBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABICHUN BOCIUTATEIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTH:
rPasKIAHCKOT0 BOCIIUTAHMSA:

e CcOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3ULKUU OOydYaromerocs Kakx

AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPATUIUOHHBIX OOIIEUETOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPAaTUUECKUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTH B  HMHTEpecax
IPAXKJAHCKOTO  OOIEeCTBa, Yy4YacTBOBaTh B  CaMOYIPABIECHUU B
00pa3oBaTenbHON OpraHu3aluy;

e YMEHHE B3aUMOJCHCTBOBaTh C COLMAIBHBIMM HMHCTUTyTaMU B
COOTBETCTBHUH C X (QYHKIIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOUW U BOJIOHTEPCKOM JI€SITEIHHOCTH.

NAaTPUOTHUYECKOTO BOCIIMTAHMSA:

e CchOpPMUPOBAHHOCTb  POCCUMCKOW  TIPaKIAHCKOW  HMJICHTUYHOCTH,
NaTpUOTU3MA;

e I[IEHHOCTHOE OTHOILIEHHE K TOCYJAaPCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHNUS;

e CIIOCOOHOCTH OIEHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pElIEHUs, OPUEHTHPYSACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HaHHUE JUYHOIO BKJIa/a B MOCTPOCHUE YCTOMUMBOIO OyIyIIEro.

3CTETUYECKOI0 BOCIIUTAHMSA:

e DOCTETHUYECKOE OTHOLICHUWE K MHUDPY, BKIIOYasg OSCTETUKY HAYyYHOI'O
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.



TPYAOBOI0O BOCIIUTAHUSA:

WHTEpeC K pa3myHbIM cepam mpodeccrHoHaIBHON ACSITeILHOCTH, B
TOM YHCJIC CBS3aHHBIM C (DU3MKOW M TEXHHKOW, YMCHHE COBEpIIATh
OCO3HAHHBIM BBIOOp Oyaymied mpodeccMn ©  pealu30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpPA30BAHHIO B
o0acTi pU3UKU Ha IPOTSHKEHUM BCEH JKHU3HH.

IKOJOTNYECCKOI0 BOCIIMTAHHUA:

c(hOpMHPOBAHHOCTH HKOJIOTUYECKOM KYJbTYpBHI, OCO3HaHHE
100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPoOIieM;

IJIAHUPOBAHHUE U OCYIIECTBIICHUE JICMCTBUM B OKPYKAIOILIECH Cpelie Ha
OCHOBE 3HaHUS LEJNEN YCTOMYNBOrO pa3BUTHUS YEIIOBEYECTBA;
pacCIIMPEHUE OMbITA JEATEIBHOCTH YKOJIOTUYECKON HANIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUU MO0 (PU3MKe.

HMEHHOCTN HAYYHOI'O MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAaHHUE [IEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh B IIPOLIECCE
U3ydeHus: (U3HKU OCYUIECTBIISITh NMPOEKTHYIO U HCCIIEI0BATEIBCKYIO
NEeSATENbHOCTh UHNBHUIYAIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Ba3oBble Jiornyeckue 1eiicTBHA:

CaMOCTOATENBbHO (OPMYIUPOBaTh M aKTyaJlU3UpOBaTh MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENH IEATEIbHOCTH, 3aaBaTh NapaMeTPbl U KPUTEPUU HX
JNOCTHKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTM M TNPOTHUBOPEUYUS B pPaccMaTpHUBAEMBIX
(U3HUECKUX SABJICHUSX;

pa3pabaThiBaTh IUJIaH pEHIeHHs MpoOJeMbl ¢ Y4€TOM aHalIu3a
MMEOIINXCS MaTEPUAIBHBIX M1 HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OLICHMBAaTh COOTBETCTBUE
pE3yNbTAaTOB LIEJISAM, OLIEHUBATh PUCKU MOCJIEICTBUM NEATETbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUSIX pEaIbHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE TIPU PELICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciieqoBareLCKHe 1eCTBUSA:



e BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBHIMU TOHATHSIMHU U
MeTo/iaMu (PU3UYECKON HAyKU;

e BIAJACTh HAaBBIKAMU y4YE€OHO-HCCIIEOBATEIbCKOM U IPOEKTHOM
JESITEIbHOCTU B 00JIacTU (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJOB peHIeHHs 3adad (HU3HUECKOro
coJiepKaHusl, MPUMEHEHUIO Pa3InYHBIX METOI0B MTO3HAHMUS;

e BIAJACTh BHUJAMHU JIEATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETAlUU, MpPeoOpa3OBaHUI0O M NPHUMEHEHUIO B PA3IMYHBIX
y4eOHBIX CUTYallUsX, B TOM YHUCIIE NIPU CO3AaHUH YUEOHBIX IPOEKTOB B
o0nactu (HpU3HKH;

e BBISBIATH MPUYMHHO-CIICJCTBEHHBIC CBSI3U M aKTYaJIH3UPOBAThH 3a7ady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaxOJuThb AapryMEHThl s
J0Ka3aTeJIbCTBA CBOMX YTBEPKACHUM, 3a7]aBaTh IapaMEeTPbl U KPUTEPUU
pEIIeHNS;

e AHAJIM3UPOBATH TMOJYYCHHBIE B XOJ€ DEIICHUS 3aJaud pPe3yibTaThl,
KPUTHUYECKH OLIEHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH NU3MEHEHHE
B HOBBIX YCJIOBUSIX;

e CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/auu B 00pa30BaTENbHOM
JESITEIbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3HKHY;

e J1aBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIIBIT;,

e YMETh MEPEHOCUTh 3HAHUS MO (PU3MKE B NPAKTHUECKYIO 00JacTb
KU3HEACSITEIbHOCTY;

e YMETb MHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

e BBIBUTAaTh HOBBIE WJEH, MpeajaraTb OpPUTHHAIBHBIE TOAXOABI U
pEIICHNUS;

e CTaBUTh MpoOJEMbl U 3aJauyM, JOMYCKAaIOIIWe ajIbTEpHATHUBHBIC
pEIICHHUS.

Pabora ¢ unpopmaumeii:

e BIQJICTh HABBIKAMH MOTyueHUsI HHPOpMaIK GU3MIECKOTO COACPIKAHUS
U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH MOUCK,
aHaJIW3, CUCTEMATHU3AIMI0 U UHTEpIpEeTalio HHPOPMAIMK Pa3IMUHbIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

e OIICHMBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

e HCIOJB30BaTh CpeICTBa WH(MOPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTM B pPEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHM3alMOHHBIX 3a7ad C COONIIOJIEHHEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKH O€30MacCHOCTH, TMTHMEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€30MacHOCTH;



CO3/1aBaTh TEKCTHI (PUBNYECKOTO COACPKAHUS B PA3IUIHBIX opMaTax ¢
y4€TOM HazHayeHHs WHGOpPMAIlMU U LEJICBOW ayIUTOPHH, BBIOUpAS
ONITUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3aLIUH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

OCYIIECTBIIATh OOIIEHHE Ha ypokax (U3MKM U BO BHE-YPOUHOH
JeSITeIbHOCTH;

pacrno3HaBaTh MPEANOCBUIKA KOH(MIMKTHBIX CHUTyallud W CMsIr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCII0Ib30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMAThb W  HCIOJb30BaTh  TNPEUMYIIECTBA  KOMaHIHOW U
UH/IMBUIyaJIbHOM paboThI;

BbIOMpaTh TEMAaTUKY U METO/IbI COBMECTHBIX JEUCTBUN C YUIETOM OOLINX
MHTEPECOB M BO3MOXKHOCTEH Ka)X/I0T0 WiIeHA KOJIJICKTUBA;

NPUHUMATH 1IE€TTM COBMECTHOM JAESITeNhbHOCTH, OpPraHW30BBIBATH W
KOOPJIMHHUPOBATh JCHCTBUS MO €€ TOCTIKEHHUIO: COCTAaBJATh IUIaH
NCUCTBUM, paclpenensaTe poiu ¢ YYETOM MHEHUH YYaCTHUKOB,
00CyKJaTh pe3yJIbTaThl COBMECTHON padOTBhI;

OILICHMBATh Ka4eCTBO CBOETO BKJIAJa U KaXXJIOTO YYACTHHKA KOMAaHJbI B
oO1IuMi pe3ysbTatr no pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBbIE MPOEKTHI, OLEHUBATh WIEH C MO3ULMHA HOBU3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISATh MO3UTHUBHOE CTPATErMUECKOE IMOBEJIECHUE B PAa3IMUHBIX
CUTyalusiX, TMPOSIBISTH TBOPYECTBO W  BOooOpakeHHe, OBITh
WHUIMATUBHBIM.

PeryiasiTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISATh [MO3HABATEIbHYIO JEATEIbHOCTh B
obnact (GU3UKKM M ACTPOHOMHHU, BBIABISITH MPOOJIEMBI, CTaBUTH U
dbopmyIUpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO ~ COCTAaBJIATh IUIAH  PELICHUS]  PACUETHBIX U
KaueCTBCHHBIX 3a/1ay, IUJIaH BBITIOJHCHHS TPAKTUYECKOW padoOTH ¢
y4€TOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
IIPEAIIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKH Y4eOHOro mpeaMera Ha OCHOBE  JIMYHBIX
MPEANOYTECHUM;

JejaTh OCO3HAHHBIA BHIOOpP, apryMEHTHUPOBATh €ro, Oparh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;



OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO M TPOSIBICHUIO SPYIUIIMH B 00IaCTH
(U3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT.

JlaBaTh OLIEHKY HOBBIM CHTYallUusM, BHOCHUTb KOPPEKTHUBBI B
JESITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB LICIISIM;

BJIaJIETh HaBbIKAMHM IIO3HABATEIbHOM pedIeKCHH KakK OCO3HaHMUS
COBEPIIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX ITPOIECCOB, UX PE3YJIHTATOB
1 OCHOBaHUI;

WCIIONB30BaTh MPUEMBI pedIeKCUU JJisl OLICHKU CHUTYallMH, BbhIOOpa
BEPHOI'O PELICHUS;

YMETh OLIEHHUBATh PUCKU U CBOCBPEMEHHO IMPUHUMATh PELICHUSA O HUX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTMX MPU aHAJIW3E PE3YyJIbTATOB
JIeSITCIbHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTAaTKU U IOCTOMHCTBA,
IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX NPH AHAJIW3€ PE3YJIbTaTOB
JIeSITEIbHOCTH;

MpU3HABaTh CBOE MPaBO M MPaBO APYrUX Ha OMIUOKH.

B mpoiiecce 1ocTHKeHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUSI IIPOTPAMMBI T10
bu3uKke UII YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUS Yy OOy4aroIIuXcs
COBEPIIICHCTBYETCSI ~ DMOIIMOHAJIBHBIA ~ HMHTCIUICKT,  IPEATOJIararoIiui
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE
OMOITMOHAILHOE  COCTOSIHME, BUJETh  HAMpAaBICHUS  Pa3BUTHUSA
COOCTBEHHOM SMOITMOHAIILHOM cdephl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBAaHMs,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTH
aanTHPOBATHCS K OMOIMOHAIBHBIM HW3MEHEHUSM W TPOSBIATH
TMOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHU, BKIIIOYAIOMICH CTpEeMJICHHE K JOCTHKEHHUIO
IeM W yCHeXy, ONTHMH3M, WHUIIMATUBHOCTh, YMCHHE JE€HCTBOBATbH,
UCXOJIS U3 CBOUX BO3MOYKHOCTCH;

OMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh TOHMMATh AMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTBIBATh €r0 MPHU OCYIICCTBICHHH OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;



e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATH
OTHOIIEHUSI C OPYTUMU JIIOJbMH, 3a00TUTHCS, MPOSBIATH WHTEPEC U
paspeniaTb KOHGIUKTHI.

[MPEIMETHBIE PE3VJIBTATBI

K koniy oOyuenust B 10 knacce npeiMeTHbIE Pe3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e TMOHUMATh pOJIb (PU3UKK B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
JKOJIOTMYECKOM, COLUMAJIBbHOM M 3TUYECKOM cdepax AesITeIbHOCTH
YesloBeKa, pojib U MECTO (PU3UKHU B COBPEMEHHOH HAy4yHOW KapTHHE
Mupa, 3HA4YCHHE ONMCATENIbHOM, CUCTEMAaTU3HPYIOLIEH,
OOBSACHUTENHFHON U MPOTHOCTUUECKOW (DYHKINI (PU3NUECKON TEOpUu —
MEXaHUKH, MOJIEKYISIpHOM (U3UKM W  TEPMOJAMHAMHKHU, POJIb
¢usnueckoil Teopuu B GOPMUPOBAHUH NPEJICTABICHUNA O (PU3NYECKON
KapTHUHE MUPA;

e pa3iMuaTh YCIOBUS TNPUMEHUMOCTH MOJeNed (QU3NYECKUX Tel U
MIPOLIECCOB (SIBJICHMI): MHEpLMAIbHAS CUCTEMa OTCUETa, aOCOIOTHO
TBEPJIOE TEJNO, MaTrepuajbHas TOYKA, PAaBHOYCKOPEHHOE JBW)XECHHE,
CBOOO/IHOE TajeHue, abCOMIOTHO ympyras aedopmaius, aOCOJIOTHO
yrnpyroe u aOCOJIIOTHO HEYINPYroe CTOJIKHOBEHHUS, MOJEIM Trasa,
KUAKOCTH U TBEPAOTO (KPUCTAIIMYECKOTO) Teja, WACAIbHBIA Tas,
TOYEUHBIN 3apsij, OJHOPOJAHOE ANEKTPUUECKOE IOJIE;

e paznuyaTh YCJIOBUS (TpaHULbl, 00JIaCTH) MPUMEHUMOCTH (PU3NYECKHUX
3aKOHOB, IOHUMATh BCEOOIINH XapakTep GyHIaMEHTaIbHbBIX 3aKOHOB U
OTPaHUYEHHOCTD HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh M OOBICHATH MEXAaHMUYECKHE MPOLECChl U SIBICHMS,
UCIIONBb3ysl ~ OCHOBHBIE  TIOJIOXKEHHMSI W 3aKOHbl ~ MEXaHWKU
(OTHOCUTENBHOCTh MEXAHUYECKOTO JIBMXKEHMSI, (DOPMYJIbI KUHEMATUKU
PaBHOYCKOPEHHOTO JIBUXKEHUS, TpeoOpa3oBanus ['anuiest 111 CKOpOCTH
U TEepeMeIleHHs, 3aKoHbl HBIOTOHA, NPUHUUI OTHOCUTEIBHOCTU
["anunes, 3aKOH BCEMUPHOT'O TATOTEHHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA
U MEXaHWYECKOM »HHEepruu, CBs3b pabOThl CHIBI C W3MEHEHHUEM
MEXaHUYECKOW YHEpTuH, yCIOBUS paBHOBECHS TBEPAOIO TeJa), IPU 3TOM
HCIIOJI30BaTh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
YCJIOBHSI TPUMEHUMOCTH (U3MUECKHX 3aKOHOB: MPeoOpa3oBaHUIA
["anunesi, BTOporo u Tperbero 3akoHoB Hpl0TOHA, 3aKOHOB COXpaHEHUs
UMITYJIbCA U MEXAHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;



aHAJIM3UPOBaTh U OOBSCHATH TEIUIOBBIE TPOIECCHl U SIBICHHUA,
UCIIONB3yss OCHOBHbIE TNonokeHHsT MKT u 3akoHBI MOJEKYISApHON
GU3NKK U TEPMOJMHAMUKHU (CBSI3b JIaBIICHUS HUACAIBHOIO Ta3a co
CpeaHEd  KHHETHYECKOM DHEPruell  TEIIOBOrO  JBXKEHUS U
KOHIICHTpalMel €ro MOJIEKYJ, CBs3b TEMIIEPATypbl BEIIECTBA CO
CpEIHEW KWHETUYECKOM 3HEPrHeil TEIIOBOIO JBHXKEHHS €r0 YaCTHII,
CBSI3b JABJICHUSI UJICAJIBHOTO Tra3a C KOHIIEHTPAIMUEHd MOJIEKYJI U €ro
TeMmreparypoii, ypaBHeHne MenpaeneeBa—KiianelipoHna, nepBblid 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHUSI SHEPTUU B TEIIOBBIX IPOlIeccax),
IIPU  3TOM HCIIOJIB30BaTh MAaTEMAaTHYECKOE BBIPAXKECHHE 3aKOHOB,
YKa3pIlBaTb YCJIOBHS IIPUMEHHMOCTH ypaBHeHHs MeHaeneeBa—
Kianeitpona;

aHAJIM3UPOBaTh U OOBSACHATH JJIEKTPUUYECKUE SBJICHUS, HCIOJB3YS
OCHOBHBIE TTOJIOKEHUS ¥ 3aKOHBI 3JIEKTPOIUHAMUKY (3aKOH COXPaHEHUS
ANEKTPUYECKOTO  3apsaa, 3akoH  KylnoHa,  NOTEHIMAIbHOCTH
ANEKTPOCTATUYECKOTO IOJSA, NMPUHIUI CYNEPIIO3HUIMU DIEKTPHUUECKUX
IIOJIEH, IPU 3TOM YKa3bIBas YCJIOBHS IPUMEHHUMOCTH 3akoHa KyioHa, a
TAK)K€ MTPAKTUYECKH BAJKHBIE COOTHOIIECHMS: 3aKOHbI OMa /I ydacTka
LENHU U JJIsI 3aMKHYTOW DJIEKTPUYECKOW Lenu, 3akoH Jlxoynsa—Jlenua,
npasuia Kupxroda, 3akonsl @apanes 11 31€KTPoJn3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECCHl U SBICHUS, UCHOJbB3YSl BEJIUYUHBL:
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€la U CUCTEMBI TeEll,
CUJIa, MOMEHT CHJIbI, JJaBJICHUE, TIOTEHUMAIbHAS SHEPIUsl, KHHETHYECKas
SHEPrus, MEXaHUUYECKasl FHEPTHUs, padoTa CUIIbI, HEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CUJa TSKECTH, CHJIA YIIPYTOCTH, CHUJIa TPEHUS, MOIIHOCTb,
SHEpPrusi B3aUMOJEHCTBUS Tena ¢ 3emyi€ll BOIM3M €€ MOBEPXHOCTH,
SHEeprusi ymnpyro nedopmanuu MNPYXKHUHBI, KOJIUYECTBO TEIUIOTHI,
a0CoJI0THAs TeMIiepaTypa Tena, paboTa B TEpMOJUHAMUKE, BHYTPEHHSS
SHEPrusl HAEATBHOTO OJHOATOMHOIO Tras3a, padoTa uAealbHOro rasa,
OTHOCHUTEINIbHAA BIAXHOCTh Bo3ayxa, KIIJ[ wmaeambHOro TEmioBOTO
IBUraTelsd; JJIEKTPUYECKOE II0JI€, HAIPSHKEHHOCTh JJIEKTPUYECKOTO
I10J151, HAIIPSKEHHOCTD TIOJIsI TOYEYHOTO 3apsA/ia WIM 3apsKEHHOIro 1mapa
B BAKyyM€ U B JUAJIEKTPUKE, MOTEHIMAT JJIEKTPOCTATHYECKOTO OIS,
Pa3HOCTh NOTEHUMAJIOB, OJJEKTPOABWKYIIAS CHJa, CWlIa TOKa,
HaIIpsKEHUE, MOIIMHOCTh TOKA, JJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE YyYACTKA LIENU C MOCJIEI0BATEIbHBIM 1
[apajuIeNIbHBIM COEIMHEHUEM PE3UCTOPOB, DHEPIUs IJIEKTPUUYECKOTO
NOJIs1 KOHAEHCATOPa;



OOBSICHATH  OCOOEGHHOCTH  MPOTEKaHWs  (U3MYECKUX  SIBICHUM:
MEXaHUYECKOE JIBM)KEHHE, TEIUIOBOE JBW)KEHHE YaCTHIl BEIECTBa,
TEIJIOBOE paBHOBECUE, OPOYHOBCKOE JIBIKEeHHE, AU DY3Us, UCTIapEHHUE,
KUIIEHUE W  KOHJEHCAllMs, IUIABJICHUE W  KpUCTaUIM3aLus,
HaIPaBJIECHHOCTb TEIUIONEepEeaauH, ANEKTPU3aLUs TeN,
SKBUIOTEHIIMAIBHOCTh TOBEPXHOCTH 3aPSKEHHOIO MPOBOAHUKA;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (hU3MUECKON BETUUMHBI
OT JPYyrod C HCIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUN, IIPU ITOM
KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOJIYYEHHOU
3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BHIE TIpaQuUKOB C YUYETOM
aOCOJIOTHBIX  IOTPEHIHOCTEM HM3MEpPEeHWH, JieJaTh BBIBOJABI IO
pe3ynbTaTam MCCIIEIOBAHNUS;

IPOBOJUTh KOCBEHHBbIE U3MEPEHUsS (PU3UUECKUX BEIUYUH, NPU 3TOM
BBIOMPATHh ONTHUMAJIBHBIA METOJ] U3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE U
OTHOCUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH  OMNBITBI 1O MPOBEPKE MPEIJIOKEHHON  THIIOTE3bL:
IUTaHUPOBATh IKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY,
aHAJIM3UPOBAaTh IOJIyYECHHBIC PE3yJbTaThl M JI€JATh BBIBOJ O CTaTyce
MPEUTOKEHHON THUIIOTE3bI;

coOnmoaTh  mpaBwia  O€30MacHOrO0  TpyAa HOpH  NPOBEIECHUU
UCCIIEJOBAaHUM B paMKax y4eOHOro HKCIHEPUMEHTAa, IMpaKTUKyMa U
y4eOHO-HCCIIEIOBATEIbCKOH M TPOEKTHOM  JEATEIbHOCTH  C
UCTIOJIb30BAaHUEM HM3MEPHUTENBHBIX YCTPOWCTB U JaOOPATOPHOTO
000pynoBaHUs;

peuiatb pacu€THhIE 3aJa4d C SIBHO 3aJJaHHOM W HEABHO 3aJaHHOU
(u3nyecKoil MOJeNbl0: HAa OCHOBAaHMU aHaJIN3a yCJIOBHUs 00OCHOBBIBATH
BBIOOp (M3MYECKOM MOJIeNId, OTBEUaroIlel TpeOOBaHUIM 3a/JauH,
MPUMEHATH  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl
(u3HUECKUX TEOpHUl MPU HUCHOJIb30BAHUM MAaTEMAaTHYECKUX METOJ0B
pelieHus 3aaay, MNPOBOAUTH PACUETHI HA OCHOBAHMM HMMEIOIIMXCS
JNAHHBIX, aHAJM3UPOBaTh PE3yJbTaTbl M KOPPEKTUPOBATh METOJIbI
peuIeHus ¢ y4ETOM MOJTYYEHHBIX PE3YJIbTATOB;

pelmaTh KaueCTBEHHBIE 3a/ayu, TpeOYIolre MPUMEHEHUS 3HAHWM W3
pa3HbIX pa3leioB Kypca (PU3MKHM, a TaKKe HHTErpalvd 3HAHUN U3
OPYrMX TPEIMETOB €CTECTBEHHO-HAYYHOIO LMWKJIA: BBICTPAaWBATh
JIOTUYECKYIO LIETIOYKY PACCYXKACHHUI C OMOPON HAa W3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;



WCIIOJIb30BaTh TEOPETHYECKHE 3HAHHUS s OOBSCHEHUS OCHOBHBIX
OPUHLIUIIOB  pabOThl  M3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHUX
YCTPONCTB U TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOILIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OILICHMBaTh  TOCIEJACTBUA  OBITOBOM U
NPOU3BOJICTBEHHOM  JESATEIBHOCTH  4YEJIOBEKa,  CBSI3aHHOM ¢
(GU3HMUECKUMU TPOLIECCaMHU, C MO3UILIUNA SKOJIOTUYECKON 0e30MacHOCTH,
MPEJICTaBICHU O PAalUOHAIBHOM MPHUPOJONOIB30BaHUHU, a TaKKe
pa3yMHOM HCIIOJIb30BAHUU JOCTIKEHUN HAyKH M TEXHOJOTHH Jis
JaJIbHEHIIIET0 pa3BUTHS YEJIOBEYECKOrO OOIIECTBA;

IPUMEHSTH Pa3INYHbIE CIOCOOBI pabOTHI ¢ MH(pOPMaLIUEH PU3NIECKOro
COJIEp)KaHUsI C MCIOJIB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH, IPU 3TOM HCIOJIB30BaTh COBPEMEHHbIE HHPOPMAIIHOHHBIE
TEXHOJIOTHH JUIS TOWCKA, MepepabOTKU U TMPEAbABICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON uHdopmaIm, CTPYKTYPUPOBAHUS u
UHTEpIpeTanuu HHGOPMAIINH, TTOTYYEeHHON U3 PAa3IMYHBIX UICTOYHUKOB,
KPUTHUYECKH aHATM3UPOBATh MOTyIaeMyt0 HHPOPMAITHIO U OIICHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJM3a UCTOYHHKA UH(POPMAIIUH;

NPOSBJISITH ~ OPraHU3AIMOHHBIE W TO3HABaTeJIbHBIE  YMEHUSA
CaMOCTOSITEJIbHOTO  MPUOOpPETeHHs] HOBBIX 3HAHUW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U YyUeOHO-NCCIIEeIOBATEIbCKUX PadoT;
paboTaTh B Tpynmne ¢ MCHOJHEHHUEM DPA3IUYHBIX COIMATBHBIX POJICH,
IUTAHUPOBAaTh ~ pabOTy  TPYIIbI,  PAIMOHAIBHO  pacHpenemsiTh
JeSTeIbHOCTh B HECTAaHJAPTHBIX CHUTYallUsSX, aJIEKBATHO OIICHUBAThH
BKJIQJ] KaX/JI0TO M3 YYaCTHUKOB TPYMIBI B PEIICHHUE paccMaTpHUBacMOn
poOJIEMBI;

MPOSIBJISITh MOTHBALMIO K OyAylel NpopecCHOHATIBHON AESTENbHOCTH
M0 CTIEIMAIBHOCTSM (PU3UKO-TEXHUUECKOTO MPOUIIS.

K xonmy oOydenus B 11 knacce npenMeTHbIE pe3yJibTaThl HAa YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMECHHUIA:

IIOHUMATh POJb (PHU3UKK B HSKOHOMHYECKOM, TEXHOJOTHUCCKOM,
COIIMAJILHOM M ATHUYECKOM cdepax NesTeIHbHOCTH YeJIoBeKa, POoJib
MECTO (U3UKKM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
ACTPOHOMHH B MPAKTUYECKOW AEATEIILHOCTH YEJIOBEKA U JaJbHEUIIEM
HAaYYHO-TEXHUYECKOM pa3BUTHH, 3HAYECHHUE ONMCATENBHOM,



CUCTEeMAaTHU3HUPYIOIICH, O0OBSICHUTENIHON U MPOTHOCTUYECKONW (HYHKIIUH
¢uznyecKkol TEOpUM — DBICKTPOAMHAMHKH, CIEIHAIBHON TEOpUHU
OTHOCHUTEJILHOCTH, KBaHTOBON (U3MKH, pOJib (PU3MUECKOW TEOpUU B
(opMUpPOBaHNU NPEACTABICHUN O (PU3MUECKON KapTHUHE MUPA, MECTO
(¢u3nyecKoil KapTUHBI MUpPa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX MPEJCTABICHUIN O IPUPOE;

pa3iauyaTh yYCIOBUS NPUMEHUMOCTH MOJENIed (QU3NYECKUX Tel U
IPOLECCOB (SIBJICHUI): OJHOPOJHOE 3JIEKTPUUYECKOE U OJHOPOJHOE
MarHUTHOE II0JIA, TapMOHUYECKME KOJIeOaHUs, MaTeMaTUYECKUN
MasATHHUK, WJCANbHBIA MPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI,
UJeaNbHbId KOJIEOaTeIbHbI KOHTYp, TOHKAs JMH3a, MOJENEl aToma,
aTOMHOTO s1/Ipa ¥ KBAHTOBOM MOJIENIN CBETA;

pa3ianyaTh yciaoBUs (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, IOHUMATh BCEOOIINI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh HUCIIOIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBACHITH AIEKTPOMATHUTHBIE MPOLECCHI U SBJICHUSA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIO)KEHMSI M 3aKOHBI JJIEKTPOAUHAMUKHA U
CHELMAIbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO 3apsAna, cwia Awmmnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WMHAyKUMH, nOpaBuino JleHma, cBa3p  O/IC
CaMOMHAYKIIMM B 3JIEMEHTE JJIEKTPUYECKOW LEMU CO CKOPOCTBIO
U3MEHEHMS  CHJIBl  TOKA, IIOCTYJAaThl  CHEUUAJbHOM  TEopuu
OTHOCUTEIBHOCTU DUHINITEITHA);

aHAIU3UPOBaTh M OOBSICHATH KBAHTOBBIE MPOLECCHl W  SIBJIEHUS,
MCIIOJIb3Ys MOJIOKEHUS KBAaHTOBOM (PM3HKH (ypaBHEHUE DUHIITEHHA 1JIs
doTtorddexra, mepBbii U BTOpoi moctynarel bopa, mnpuHIUI
COOTHOIIICHHs HeompenenénHocTeil ['eiizenbepra, 3akOHbI COXpaHEHUS
3apsAI0BOTO U MAacCOBOTO YMCEN U SHEPTHU B SIAECPHBIX PEAKIUAX, 3aKOH
PaIMoOaKTUBHOIO pacriajia);

ONMKCHIBATh (PU3UUECKUE MPOLECCHl U SIBJICHUS, UCMOJIb3Ysl BEIUYHHBIL:
HaANpPsHKEHHOCTD IIEKTPHYECKOIO noJIs, MOTEHIHAIT
ANEKTPOCTATUYECKOTO OJIA, Pa3HOCTh MOTEHIAJIOB,
ANEKTPOJABIKYINASL CHJIA, WHAYKIUS MAarHUTHOTO TOJsi, MarHUTHBINA
NOTOK, cwia Awmnepa, HWHAYKTUBHOCTb, DSJIEKTPOABMXKYILAS CHIIA
CaMOMHAYKILIMHM, SHEPrus MarHUTHOTO IIOJISI IPOBOJHUKA C TOKOM,
PENATUBUCTCKUIA UMITYJIBC, TIOJTHASI SHEPTHUS, JHEPTHsI IOKOsI CBOOOHOM
YACTHULIbI, SHEPTUS U UMITYJIbC (POTOHA, MAaCCOBOE YHCIIO U 3apsij A1pa,
SHEPTUs CBSI3U Apa;



OOBSICHATH  OCOOEGHHOCTH  MPOTEKaHWs  (U3MYECKUX  SIBICHUM:
AIEKTPOMArHUTHAs WUHIYKIWS, CaMOMHAYKIHS, pE30HaHC,
UHTEpPEpEeHIINs BOJH, IU(pakius, AUCHEpPCUs, MOJTHOE BHYTPEHHEE
oTpaxxkeHue, (orornexkrpuueckuii 3¢gdext (pororddekr), ampda- u
Oeta-pacmansl s1aep, ramMma-u3iaydeHue sjep, pu3nvueckue MpPUHIUIIBI
CHEKTPaJIbHOIO aHaJIn3a U paboThI J1a3epa;

ONPENEIIATh HAIPABICHUE MHAYKIIMM MAarHUTHOIO MOJIA MPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTPOUTh U300paKE€HUE, CO37AaBAEMOE IUIOCKUM 3€pKaJioM, TOHKOMU
JIMH30M, U pacCYUTHIBATh €TI0 XapaKTEPUCTUKH;

MIPUMEHSATHh OCHOBOIOJIAralolue aCTPOHOMHYECKHUE MOHATHUS, TEOPUU U
3aKOHBl /I aHaiau3a U OOBsACHEHUS (PU3MUECKUX IPOLECCOB,
IPOUCXOIAIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTAITAKTHYECKON
cpene; ABMKEHUSI HEOECHBIX TeJl, HBOIIOLNH 3BE3]] U BeeneHHoi;
MIPOBOJIUTh HCCJEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIUYHH C
HCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, NpH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBATh PE3yJbTaThl MOJIYYECHHOW 3aBUCUMOCTH
(¢u3znyeckux BEIMYMH B BUAE TpapuKOB € Y4YETOM aOCOIIOTHBIX
MOTPEUIHOCTE  HM3MEPEHM, JieNaTh BBIBOABI IO  pe3yJibTaTaMm
MCCJIEI0BAHMS;

IPOBOJUTh KOCBEHHBbIE M3MEPEHUsS (PU3UUYECKUX BEIMYUH, NPU 3TOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHHIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH  OMNBITBI 1O MPOBEPKE  MPEJIOKEHHON  TMIOTE3bI:
MJIAaHUPOBATH FKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY,
aHaJIM3UPOBaTh IMOJYYECHHBIE PE3yJIbTaThl M JE€JaTh BBIBOJ O CTaTyce
IIPEIJIOKEHHOW TUIIOTESBI;

OMKCBIBATH METO/IBI MOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHU;
coOmoaTh  mpaBwia  O€30MacHOr0  TpyAa OpH  NPOBEIECHUU
HCCJIEIOBAHUM B paMKax y4eOHOro HKCIIEPUMEHTA, MPAaKTHKymMa U
y4eOHO-HCCIICIOBATEIbCKOM M TPOEKTHOM  JEATEIbHOCTH  C
WCIIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOIO
000pynoBaHUs;

pelmarh pacu€THbIC 3aJayd C SBHO 33aJaHHOM WU HESIBHO 3aJaHHOM
(¢u3znyecKkoil MOJAENbIO: HAa OCHOBAaHMM aHajin3a YCJIOBHS BBIOMpATH
¢uznyeckue MoJenH, OTBeYarolue TpeOOBaHUIM 3aJaud, MPUMEHSThH
(dopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl PUINIECKUX TEOPUi
OpU  HCMOJIb30BAHUM MATEMAaTHUYECKHMX METOJOB pElIeHHs 3ajad,
OPOBOJUTH  pacu€Thl HAa  OCHOBAHMM  HMEIOIIMXCA  JAHHBIX,



aHAJIU3UPOBATh PE3YNbTATBl U KOPPEKTUPOBATH METOMBI PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

peniaTh KaueCTBEHHBIC 3a/layu, TPeOYIOIIMe MPUMEHEHHUs 3HAHUM H3
pa3HbIX pa3feioB Kypca (PU3MKHM, a TaKKe HHTErpalv 3HAHUN U3
OPYrMX TPEIMETOB €CTECTBEHHO-HAYYHOIO UMKJIA: BBICTPAWBAThH
JIOTUYECKYIO LIETIOYKY PACCYXACHHUI C OMOPON HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MJisi OOBSCHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pabOThl  M3MEPUTEIBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB U TEXHOJOTHYECKHX MTPOLIECCOB;

MPUBOANTH TMPUMEPHl BKJIaJa POCCHUUCKUX U 3apyO€KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UpOBaTh M OLIGHMBaTh  NOCJIEACTBUA  OBITOBOM U
MIPOU3BOJACTBEHHON  JEATEIbHOCTH  YEJIIOBEKAa,  CBSI3aHHOM  C
(bU3UYECKUMU TIPOIIECCAMHU, C MO3UIUNA IKOJOTMYECKOM OE30MacHOCTH,
OPENCTABICHUA O PaUUOHAIBHOM IPHUPOJIOIIOJIB30BAHUM, A TaKKe
Pa3yMHOM HCIIOJIb30BAaHUH JIOCTYIKEHUN HAyKW M TEXHOJOTUH IS
JANbHEHIIIEr0 pa3BUTHS YEJIOBEYECKOTO OOIECTBA;

MIPUMEHSTDH Pa3IU4HbIE CIIOCOOBI paboThI ¢ HH(pOPMALEN PU3NUECKOTO
COJIEp’KaHUsl C MCHOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHi, IPH 3TOM UCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMM JJI NOUCKa, NMepepabOTKU M TMpeAbsBICHUS Y4eOHOH u
Hay4YHO-TIOMYJISIPHOM uH(popmarm, CTPYKTYPUPOBAHUS U
MHTEpHpeTalny nHHOpMAaIK, TOJTYYEeHHOU U3 pa3IMYHbIX UCTOYHUKOB,
KPUTHYECKU aHAJIU3UPOBATH [TOJIy4aeMyto HH()OPMALIHUIO U OLIEHUBATH €€
JOCTOBEPHOCTh KAK HAa OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJM3a UCTOYHUKA UH(POPMALINH;

MNPOSIBJISITh  OPraHM3alMOHHBIE W TIO3HABATENbHBIE  YMEHUSA
CaMOCTOSTENIbHOIO MPUOOpETEeHUsT HOBBIX 3HAHUW B TpoLecce
BBITNIOJIHEHUSI IPOEKTHBIX U yUeOHO-UCCIIEI0BATENbCKUX PadoT;
paboTaTh B IpynIe C MCHOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBAaTh ~ pabOTy  TPYINIbI,  PalMOHAIIBHO  paclpenemsiTh
NEeSTEAbHOCTh B HECTAaHAAPTHBIX CHUTyallUsAX, aJEKBATHO OIEHUBATH
BKJIQJl K&XJI0IO U3 YYAaCTHUKOB I'PYIIIBI B PEIICHUE PacCMAaTPUBAEMON
MpOOJIEMBI,

MPOSIBIISATH MOTUBALIMIO K OyAylle nmpodeccuoHanbHON AEesITeNbHOCTU
MO CHEIUAIBHOCTAM (PU3UKO-TEXHUYECKOTO TIPOQuIs.
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