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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaresibHON TporpaMmsl, npeictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHON pabodeil mporpamMMbl BocnuTaHus W KoHmenuu
npenojiaBanus yueonoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma no ¢usuke onpenensieT o0a3aTeNbHOE NPEIMETHOE COIepIKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOydaroIuXcsl.
[IporpamMMa mo ¢u3uke Aa€T MPEeACTaBICHHE O LEISAX, COAEpKaHUM, OOIIei
CTpaTeruu OOYy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKA yriyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJjaul MPO(PEeCCUOHANBHON OPUEHTAIMH, HAMPABJICHO Ha CO3JaHUE YCIOBHM NS
NPOSIBJICHUS] CBOMX HHTEIJIEKTYaJNbHBIX U TBOPYECKHX CHOCOOHOCTEH Ka)AbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAWMBI i1 MPOAOKEHHS O0O0pa3oBaHUs B
OopraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAJIBbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/I0JIOTUYECKON OCHOBOWM Il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpammy 1o (pu3uKe Ha YpPOBHE CPEIHETO O0IIero 00pa3oBaHus Ha yTIITyOJIEHHOM
YPOBHE, SIBJISIETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IJIaHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (PM3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIbTAaThl IO TOJaM 00yUYECHHUS;

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

[Iporpamma 1o @Qu3Mke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
MCIOJIb30BaHA YUUTEISIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUMX MPOrpamMM.

[TporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
NOJXOJJOB K MpenoAaBaHuio0 (U3UKH HAa YriayOJEHHOM ypOBHE NpPU YCIOBUU
coXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOAbI, BBICTyIas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHu’ 00 okpy>katoieM mupe. LLKompHBINi Kype (U3HKH — CHCTEMOOOpa3yoIIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3yYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u acTpoHomueid. Mcmonp3oBaHHE UM aKTUBHOE
IpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENINIIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJyuYEHHUSI HOBBIX MaTEepUalOB C 3aJaHHBIMH cBoOWcTBamMu. M3ydenue usuku
BHOCUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYUYHOW KapTUHBI MHUpa
oOyuarolierocsi, B (popMupoBaHUE YMEHHUI IPUMEHITh HAyYHbIM METO/ NO3HAHMS
IIPU BBIIOJTHEHUH UMHU YUYEOHBIX HCCIIEI0BAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJ0XKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea wyenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pU3uMKu
oObeaMHEH BOKpPYr (Qu3nyeckux Teopui. Benymwmm B Kypce sBIsIeTCS
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYpPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoiara€T MCMOJb30BAHUE
I'YMAHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANnosaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NpPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuszayuu peanusyercs TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusl MPOrpaMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s usnuku peanuzamus 3THUX
IPUHLIMAIIOB 0a3UPYyEeTCsl Ha MCIOJIb30BAaHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHCTBYIOIIEero Qaxkropa yudeOHoro mpouecca. g yriyOonéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
MaTepuaia, 1abopaTopHble padOThl U pabOTHI MpakTUKyMa. IIpu 3TOM BO3MOXKHBI



nBa crioco0a peanu3anuu GU3NIECcKoro npakTukyma. B mepBom ciydyae npakTukyMm
npoBoauTcs 6o B koHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANM B KaXKJIOM U3 3THUX KJIaccoB. BTopoii cnocod — 310 uHTerpaius padbot
IPAKTUKyMa B CHUCTEMY J1a0OpaTOPHBIX pabOT, KOTOPbIE MPOBOAATCS B MpoOLEcce
u3ydeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIArOBOW HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEICTaBICHA €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUUYECKUX PabOT OCYILIECTBIISIETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIecca UCXOAsI U3 0COOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHMUST W OCHalleHusi KabuHeta Qu3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSMU NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIeseTCsl PEIICHNIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YyUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasliena Kypca, Tak U HHTErpupys
NPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. g Ka4eCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHUE/TPEACKA3aHUE TNPOTEKAHUS (PU3NUYECKHUX
SIBJICHUM M TIPOIIECCOB B OKpY’Karollel JKU3HU, TpeOyrolue BbIOopa GhU3nIecKon
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype GU3uku yriyOsEHHOTO YPOBHS HA YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3ydaTbCid B YCIOBHUSX MPEAMETHOTO
kabuHeTa. B kabuHere (U3UMKM OOIDKHO OBITH HEOOXOAMMOe JabopaTOpHOE
000pyIOBaHUE ISl BBIMOJIHEHUS YKa3aHHBIX B IporpaMMe 1o pusuke y4eHU4eCKux
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JeMoHCcTpanimoHHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyercss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamommuxcs. TemaTMueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHEe HWHTEpPeca M CTPEMJICHUS OOy4YaroIMXCd K HAyYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE UX HHTEIUICKTyalIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHUSI KAK pe3yJbTaTa U3yUEHHUsS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npoeCCUOHAILHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX Lened oOecreunBaeTCsl pelieHUeM CIEeIyIoMMX 3ajad B
Iporiecce u3yueHus Kypca (GU3uKH Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAasl  MEXaHUKY,  MOJEKYJSIpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMupOBaHHE YMEHUHN PUMEHATh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHUS
¢u3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hrU3MUeCKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (HU3NUECKON
MOJICNIA, AJEKBAaTHOW YCJOBHMSM 3aJadyd, B TOM YMCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHHE METOJAaMH CaMOCTOSITENIBHOIO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nYeCKuX IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTIpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCJOBHM [JIsl pa3BUTUSL YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusnkay Ha YpOBHE CPEAHETO OOMIEro
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIUMH TMPOIOJDKEHHUE
0o0pa3oBaHuUs MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYAJIBHBIX
O0COOCHHOCTEHN 00yJarouxCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3znea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

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

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYUH (aHAJOTOBbIE M IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3UMYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOUKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpA, B MPAKTUUECKON JIEATEIILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

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

3HaKOMCTBO ¢ 1u(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl usmMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JATYMKOB.

Pa3zgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

Panunyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemeliienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX MPOEKIIMU Ha OCHU CHUCTEMBbI KOOpJIWHAT.
CroxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

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

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHH M UX TpaduKy.



KpuBosmHenHoe  nBMKEHWE. J[BHKEHHME  MATEpUAIIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, EITHBIE, IECTePEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauyuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHYKEHUS.

CrocoObI UCCIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MrTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HampaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYyKTOpE.

CpaBHeHUE TTyTeH, TPACKTOPUI, CKOPOCTEN ABUKEHUS OJTHOTO M TOTO e Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU NMPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO aJICHUs (peKOMEHJ0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpPUN).

N3yuenue nBukeHus Tena, OpoleHHOro ropu30HTaNIbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy JNaJIbHOCTBIO IIOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSIHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTHY TIEPHOJIa OOpallIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanpHbie cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOAHOTO MaI€HUS OT BBICOTHI HaJl
MNOBEPXHOCTBIO IJIAHETHI U OT reorpaduueckoi MHUpOTHI. JBrKeHne HEOECHBIX Tel
U X CIIyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckass CKOPOCTb.

Cuia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIBXEHUS U CUIIA TPEHMS ITOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeJIa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: NOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME PaBHOAECHCTBYOLIEH TPUIIOKEHHBIX K TEIYy CHII C IPOU3BEACHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWil, BOSHMKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc no B3auMOIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHre paBHOACUCTBYIONMICH CUJI IIPU ABMXKEHHHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOH INTIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcChl.



HccenenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE H
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydyeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEPE3
JETKui OJIOK.

N3mepenne koaduimenta TpeHus Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKCHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTENBHO OCH BpaumieHus. llnedo cuibl
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axkonvl coxpanenusn é mMmexanuke.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CHUCTEMbI MAaTEPHUAIBHBIX TOYEK. Teopema O ABUKEHUHU LIEHTPa Macc.

NMmyJibC CHITBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHIKCHHUE.

MomeHT umIiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunbpl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBICHUE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMWAJbHBIE Cuibl. [loTeHnumaneHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbI. [loTeHIManpHasS
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmansHas sHeprus tena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpu W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOAOMET, KONIEP, NPY>KUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHHUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOEC OBHKEHUE.

N3mepeHne MOITHOCTY CHUJIBI.

M3MeHeHne 3Hepruu Tella MPU COBEPILIEHUU PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M NOTCHLMAJIbHOW SHEPrUil INpU
JEMCTBUU HA TEJIO CWJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne nMiryJibca Tejia 1o TOpMO3HOMY ITYTH.

N3mepenne cuibl TITU, CKOPOCTH MOJAETH 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIbI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOICHCTBUH.

M3mepeHrne KHHETUYECKOM SJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHHUS NMOTEHUUATbHON HEPTUU TPYKHUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TP JABWXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KuHeTnYeckon Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKoe NBHKEHHE. XapaKTep IBHKECHHUS
Y B3aWMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpoeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mozenell. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [locrossHHas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. [llkama
temmneparyp Llenbcust.

Mogenb ueanbHOTO ra3a B MOJEKYJAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJIECHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temmneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJeaJbHOM Tra3e C IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MIPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPENHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpeTHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUSA €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anmuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mopenu KpucTamin4ecKuX peueToxk.

Hab6mronenue u ricciegoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnepoBanne mpoliecca YCTAHOBJICHUS TEIUIOBOTO PAaBHOBECUSI TPH
TEII000MEeHE MEXITy Tropsueii U X0JI0IHOM BOJOM.

N3ydeHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJOBAHO HMCIOJIb30BAHHE
udpoBoii 1abopaTopun).

N3yyenune n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJId
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHHE napaMeTpsbl. [TapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.



Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHILI, BBICOKHE
TeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEN YHEPTUU OJHOATOMHOTO HACAIBHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruncienne paboTel o rpaduky
npolecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€MKOCTh Tena. YaelbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. VYaenbHas TeIIoTa CropaHus
tornmBa. Pacuér KkoauuecTBa TemiuoThl mnpu Teruonepenade. I[lonstue 00
aanabaTHOM IpoIliecce.

[lepBbIii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprus. KoinuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS] BHYTPEHHEW SHEPrUd TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 00Jiee XOJOIHOTO Tena K 0oyiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunnumne! aectBus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KII/I. ukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHruecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHs OMOOPTaHUYECKOTO TOILTUBA AJIs
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3MeHeHune TemnepaTypsl IpU aquadaTHYECKOM PaCIIUPEHUH.

Bo3nymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aquabaTHOTo npolecca.



KoMnproTepHble MOJEIN TEIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Ipolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBHS U
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHieHcanus. Micnapenue u kurenue. Y neapHas TerioTa
napooOpa3oBaHUsL.

HaceplleHHble W HEHachllleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y IABJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATYPbL, UX HE3aBUCUMOCTB OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubsie Tena. AHA30TPONHS CBOWMCTB
KpuctaiuioB. [lmaBneHne W Kpuctaimmszauusa. Y JIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOaumarius.

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

TennoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MMEPEX0IaX.

YpaBHeHuUE TEMI0BOTO OaaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. Ko3PhUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansapusie saBneHus. J[aBaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckrue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TeruioBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

W3mepeHne cuitbl HOBEPXHOCTHOTO HATSYKEHMS.

OMBITHI C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumnisipabie sBiIeHUS.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccenenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmarnuii.

HabGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenne yaenbHOM TEMIOTHI IIIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenune ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne moayns FOnra.

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

Paznen 4. JDiaekrpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

OnekTpu3alus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHUKM, JUANEKTPUKA U  MOJYyHPOBOJHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOI0 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DIeKTprdecKoe nose. Ero neicTere Ha JIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  monsa.  [IpoOHbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOAHOE AIEKTPUYECKOE TTOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NOTEHLHMATOB U
HanpsbkeHue. [loteHinumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMaN 3MEKTPOCTATUYECKOTO NOoJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOJHOrO, TaKk U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpPsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

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

JvpnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruyeckas
IIPOHUIIAEMOCTH BELIECTBA.

KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHoe COeMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIeHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJI€ ABYX 3apsKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOUIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO OIS 3apSIKEHHOT0 KOHJIEHCATOoPa.

3apsiaKa U pa3psiika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OreHKa CUJT B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMNO/IA.

N3ydyeHne npoTekaHus TOKa B LEMNN, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM COEIMHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YePe3 PE3UCTOP.

Tema 2. IlocmoanHblil 31eKmMpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CyliecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McToYHUKH
toka. Hanpsoxenue U u O/1C é.

3akon Oma Jig yyacTka 1eMu.

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

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.



MONTHOCTh 3JIEKTPUYECKOTO TOKa. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

O/1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKoH OMa Jj1sl TOJIHOM
(3aMKHYTOM) dJeKkTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KonnencaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IINEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

W3MepeHne CUJTbl TOKa U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco0bl coennuHeHnst ICTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJTKOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3MepeHne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTHUBJICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JeMEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJIKOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbh CONPOTUBICHUSI METAIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.



[ToynmpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

DIIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznmuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lmasma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOP, (HOTOAUO/, CBETONO, TAIbBAaHUKA, pAQUHUPOBAHNE MEIU, BhITUIABKA
QIFOMUHUS, YIEKTPOHHAs MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HabGmronenne amexTpoimsa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3ryecKuil MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUMNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKW,
OMONOrHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C UIYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4yHBIH (akT, TUIIOTe3a, (PU3MYecKas BEIWYMHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, 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 KUBOW MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYKaroIlel Cpemsl,
yTUIN3aluusg OHOOPraHMYECKOro TOIUIMBA U BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KANIUJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIIpHAsl Macca, MOJIydeHHE HaHOMAaTepuajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKME KPUCTAIIbL, JJIEKTPUUYECKHE CBONMCTBA
METAJIJIOB,  DJIEKTPOJIUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DICKTPOHHAs
MUKPOCKOTIHSI.

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

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJNIb30BAaHHMEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLHUHU
(KpOHIITEWH, pemeéryarble KOHCTPYKIIMK), MCTOJIb30BAaHMUE 3aKOHOB COXpaHCHHSI
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyUYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE HAHOMATEepHallOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTYTPOBOIHUKOBEIE IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBre TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyTroBOro BuTka). OnsIT Jpcreaa.

Cuna Amriepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHULIbI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe nosne B Bemectse. @eppOMarHeTUKy, Iapa- U AMaMarHEeTUKH.



TexHuueckue YCTPOfICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, AJEKTPOMAarHUTOB, TECTEP-MYIBTUMETD,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

KaptnHa  7uHWA  WMHOYKOMM ~ MarHATHOTO — TOJISL  TOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUI MarHuTHOM MHIYKIMH MOJIA IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmopeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUKEHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS ANEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HIOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnekmpomazHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMArHUTHOM uWHAykiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC wHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIIUTa OT JICKTPU3ALMH TEJ MPU JABUKEHUU B MArHUTHOM TMOJIe
3eMJIu.

Jemoncmpayuu.

HaOnronenue siBneHus 3I€KTPOMArHiTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct IOJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Ornpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN W3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kojebanuid. Ilepron Manbix CBOOOIHBIX KoJieOaHMIA
MaTeMaTU4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BinusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJI€OaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHUl rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHui U 3aBUCUMOCTH Meproa CBOOOHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

UccnenoBanne koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmupoBaHUs NMpeACTaBICHUN 00 UaeaIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W TPYKHUHHOTO
MasTHUKOB.

N3yueHue 3aKOHOB JBUKEHUS TeJa B XOJ€ K0JeOaHN Ha yIPyroM MO/ABECE.

N3ydeHnne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebaTenbHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIUTYIbI
3apsa KOHAEHCAaTopa C aMIUTMTYJOM CHITbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIJIbI TOKA W HANpsDKEHHsS IMpU PA3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

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

TexHruecKrue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKa, TMHUM JIEKTpoIepeiay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX/I€HHbIE CUHYCOUJATbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHJAEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO 1 MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojens TUHUH 3IEKTPOIIEepe1adH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3yuenune tparnchopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COCTUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMAZHUMHbBLE BOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJIMHA BOJHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpPa)XCHHE, MpelIoMIIeHHE, MHTephEpEeHIUs |
U pakiys.

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

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIus BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEIOMIICHHUEC,
noJisipu3anysi, HHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAOIEH CPeIbl.

TexHuyeckue yCTpoWCTBa U MPAKTUUECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHHIA.

Habmoenue oTpaskeHus M MPETOMIICHUSI MEXaHUUECKHUX BOJTH.

Habmonenue naTepdepeHnny U nudpakinm MEXaHUIeCKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro MpUMEHEHHE.

Habmoenue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KosieOaHUM.

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

Oo6nHapyxeHue nHGPAKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIl1 HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3oOpaxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKAa3aTellb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUIECKOT O CBETA YEPE3
TpaHully paszena AByX ONTUYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHbIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroyl IOJHOr0 BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTOsIHUE
Y ONTHYECKAs] CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKON
cepuueckoil JHMH3BI OT €€ TeOMETPUM U OTHOCUTEIBHOIO IOKa3aTess
IIPEJIOMIICHHUS.

@opMyJiia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

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

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTephEpEHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TpM [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

ITonmsapu3zanus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: OYKH, JyIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(paKkiIMOHHAs peréTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue moJiIHOro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HccnepoBanne Xojila CBETOBBIX ITYYKOB 4Epe3  ILIOCKOMAPaUIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHnm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON pereéTKy.

Habmonenne nudpakiinOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

Habmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE OISIPOUIOB JIJISl U3YUYEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3Mepenue rnokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenne PoKyCHOTO pacCTOSIHHS pacCEUBAIOIINX JTUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AINH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINM JIa3epHOTO U3JIYyYEHHUS HA IBYX IIEISIX.

HaGmronenue nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepenune nrHbl CBETOBOM BOJIHBI.

[TonydeHue crieKTpa W3JIydyeHHUs CBETOJMOAA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJICHUE
BPEMEHU U COKpAIIECHUE JJIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHUYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHne MMIYJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadgusiM TPEKOB 3apPsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBasi ¢pusuka.

Tema 1. KopnycKynapro-8011060ii 0yanu3sm.

PaBHOBeCcHOE TEIJIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemeHuss Buna. I'nnore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. Croneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuna» Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyro mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIelcsa dactuubl. KopmycKylsipHo-
BOJIHOBOU Jyanu3Mm. J{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeIEHHOCTEH
['eitzendepra.

TexHn4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopruie padomuol, npaKmuKym.

UccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaoi [manka Ha ocHOBE HccieoBanms GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA Y€PE3 CBETOIMO/ OT HAIPSKEHHUS.

Tema 2. @u3zuxka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMma. [lnmaHerapHas mozenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsomienre (GOTOHOB MPH MEpeXoe aToma ¢
OJIHOTO YPOBHS 3HEPTUHU HA IPYTOM.



Bunel ciektpoB. CekTp ypoBHEN SHEPIUU aTOMa BOJIOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue IMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHeyaToro crekTpa.

HccnenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnast monens sanpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amMma-u3imydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPHUPOJIE.
CBOICTBa MOHHU3UPYIOLIETO M3JIyYCHMs. BIusHUE paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi POoH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertozasl perucTpaly U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-ritooHHas MOJENb aApPOHOB.

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

EauHcTBO Qpu3nueckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenne noriomuieHus 0eTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuu. IIpyMeHUMOCTh 3aKOHOB (U3MKK IS OOBSCHEHUS TPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa v 3BE31.

3BE3/bl, UX OCHOBHBIE XapaKTEepPUCTUKHU. /[narpaMMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU WU 3BoIonuu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
["amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00uma. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpobieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€3qH0r0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0ObEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC co3Be3ausi CeBepHOro MOJyIIapusi U sIpKue
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil NPaAKTHKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bU3MYECKUX BEJIWYWH, MPOBEPKa MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHUECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee MOBTOPEHHUE.



O06o0061enne U cucTeMaTH3alus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnkay, «DIEMEHTbI ACTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYECHHE ONMUCATEIBHOU,
CUCTEMATH3UPYIOIICH, OOBSICHUTEIBHOW W IMPOTHOCTHYECKOW  (DYHKIUH
busnyeckoil Teopuu, poib (HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NUeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B OOIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yriay0iaéHHoro ypoBHs B 11 kinacce ocyuiecTBisercs
C YYETOM COAEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole nOHAMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHUE, HAay4HbId (DAaKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIMNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoJieOaTeIbHBIC
JIBW)KCHUST B JKUBOW MPUPOAE, OKOJOTMYECKHME PHUCKU TIIpU MPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON pEeIIETKH, CIEKTPAIbHBIA aHaIU3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTpOJBUTraTENb SKOOU, reHepaTop MEPEeMEHHOI0 TOKa, MHAYKIMOHHAS IeYb,
JMHUN 3JIEKTponepeaad, 3JIEKTPOABUTaTelb, pasap, paaiuoONpUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynpTpa3ByKOBas JIHArHOCTUKAa B TEXHUKE,
POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIC
MPUEMHHKH, AJIEPHAs SHEPTeTUKA U IKOJIOTUUECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSAM POCCUHUCKOrO OOIIECTBA, PAaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAKAAHCKOMN MO3ULIUN O0YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOr0 OOIIECTBA;

e TMPUHATHE TPAJUIUOHHBIX OOIIEYEIOBEUECKHX TyMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLUMAIbHBIMM HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIHUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OIIEHWBATH CUTYallMIO M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHWE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMUMBOIO Oy IylIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAsA OCTETUKY HAy4HOIO

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



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE NIEUCTBUU B OKpY KAIOIIEW cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

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

OCO3HAHWE IEHHOCTHM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4deHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESTEIbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OpMyNIHUpOBaTH M aKTyaJIH3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LEIU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M TMPOTHUBOPEYMSI B PaCCMaTPHUBAEMBbIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LEISAM, OLIEHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEaTHBHOE MBIILICHUE TPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh Hay4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMH MOHATUSAMU U METOJAMHU
buznuecKoil HayKu;



BJaJIeTh  HaBBIKAMU  Y4eOHO-MCCIENIOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00NAacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIAQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUeOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISBJISITh TIPUYUHHO-CIICICTBEHHBIC CBS3W U aKTyalH3WpOBaTh 3ajady,
BBIIBUTAaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl AJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh TIOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pabora c nunpopmanmueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI HHPOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATh TOUCK,
aHalli3, CHCTEMAaTH3allMI0 M UHTEPIpeTalni0 UHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PEHIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3alMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, THTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COJIEPKAHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIEBOM ayAUTOpUHU, BHIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyaTH3AIIH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1elCTBHA:



OCYIIECTBIISITh OOIIEHWE Ha YpoKax (HU3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMsI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaTbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUNA C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIaH
NEHCTBUM, pacpeesiaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYacTHHKA KOMAaHJIbI B
o0l pe3yJibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasitTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEILHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTEHO COCTABJISITH IUIAH PEHICHUs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacHmpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEANOYTEHHH;
JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BIAJCTh HAaBBIKAMH TIO3HABATEIBbHON pEQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMBIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUU AJIs OLEHKU CUTYyalluH, BBIOOpa BEPHOTI'O
pelIeHNUS;

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

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yJIbTaTOB
NESITEIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIN3e Ppe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPaBO JAPYTUX HA OLIMOKH.

B nponecce AOCTHMXKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBII WHTEJUICKT, TIPEAMOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

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

e CAMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEAEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHKEHHIO LIENH
U ycrexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JE€HCTBOBATh, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YUWUTHIBATH €ro MpPH OCYIIECTBICHUM OOILECHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

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

I[MTPEAMETHBLIE PE3VJIbTATDI

K xon1ty oOyuenus B 10 knacce npeIMETHBIE PE3yIbTaThl HA YIITYyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



NOHUMAaTh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJib U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAYEHUE OINUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKUMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIeNed PU3NYECKUX TEJ U IIPOLIECCOB
(sIBNEHMI): MHEpLMANbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abCoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps/l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyarth ycCIOBUS (TpaHULbl, O0JACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCTIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHaJIM3UpPOBaTh M OOBSICHATH MEXAaHWYECKHE TMPOLECCHl M SIBJICHMUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M IEepeMellieHus,
3akoHbl HproTOHA, @puUHLMI ~ OTHOCUTENBHOCTH ['amwies, 3akoH
BCEMHMPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Teia), MPU HSTOM HUCHOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAaHEHHs HMMIIYJIbCa M MEXaHUYECKOM
DHEPI'YH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHble moJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKH U
TEPMOJUMHAMUKNA (CBA3b JABJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKEHUS W KOHILEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—Knanepona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh



MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHUs1 MeHneneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KynoHna, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOrO TMOJIsI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3bIBasl yCJIOBUS NPUMEHUMOCTH 3akoHa KyilioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HeNyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM ILenu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr apajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJB3Yysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbI, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPIus,
MEeXaHU4ecKasl YJHeprus, paboTa CUIIbI, ICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJla TSDKECTH, CHJIA YOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SJHEPTHUS YIIPYTOl
nedopmali Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIFOTHAs TeMIEpaTypa
Tena, paboTa B TEPMOJIWHAMUKE, BHYTPCHHSISI JHEPrUs HUJEaTHLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiIOBOrO IBUTATENs; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1apa B BaKyyMe M B JUAJIEKTPUKE, MOTEHIIUA
ANEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJABHKYIIAS
cuia, Cujia TOKa, HaIlpsKEHHE, MOIIHOCTh TOKA, DJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIICIOBATEIBLHBIM U TTAPAJIICTBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHWUA  (PUBNYECKUX  SIBIICHUA:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddysus, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs], TIJIABJICHUE U KPUCTAJUIM3alvs, HAlIPaBIC€HHOCTh
TeIIonepeaayu, dAEKTPpU3alus Tell, SKBUIMOTEHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMUHHBI OT
JIPYroM ¢ UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJTYYEHHOW  3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTEe  WM3MEpPEHM, JielaThb  BBIBOJABI IO  pe3yjbTaTaM
UCCIIEIOBAHUS;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH ONBITHI 110 MPOBEPKE MPEIOKEHHON TUIIOTE3bl: MIIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJly4YeHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHON
TUMOTE3bI;

co0r01aTh IpaBuiia 0€30aCHOIO TPY/1a IIPY MPOBEACHUN UCCIIEAOBAHNUN B
pamMkax  yuyeOHOro  O3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacdy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUEcKOll MojeNnu, OTBEYawlled TpeOOBAHUAM 3aJauH,
IPUMEHSATH POPMYIIBL, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThI (PU3NIECKIX
TEOpUH TPU UCTOIH30BAHUU MATEMaTHYECKUX METOJIOB pEIICHHs 3a/ad,
POBOJNUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATh METOABI PEIIECHUS C YUETOM IMOIYYEHHBIX
pe3yJIbTaToB;

pemath KadeCTBEHHBIE 3a/Jauyd, TpeOylolne NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3aeNoB Kypca PU3WKH, a TAaKKE WHTETPAllUN 3HAHUNA U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO0 IMKJA: BBICTPAUBATH JIOTHUECKYIO
LENOYKY pacCyKJIE€HUI C ONOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONB30BAaTh TEOPETUYECKHWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH TPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBON M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3MYECKHMMH IpolLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
PUPOIOTIONB30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHWUU JOCTH)KCHHUU
HayKd M TEXHOJOTMH Ui JaJbHEHIIEr0 pa3BUTHUA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOO0BI paboThl ¢ MHpOpManuen (HU3HMUECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUH;

POSIBIISIT OpraHu3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpylme C KCIOJIHEHUEM pa3jIMYHbIX COLMAIBHBIX pPOJEi,
IUIAaHUPOBATH PA00Ty IPYMIbI, PALIMOHATIBHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHMBATH BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIBI B pELUICHUE pacCMaTPpUBAEMOM TPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaymiel npohecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonity oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTaThl HA YIITYyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOW, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesTEeIbHOCTH YEJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OIUCATEIBHON, CHUCTEMATHU3UPYIONIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHeUalbHOW TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, pOJIb
dbusndeckoil Teopud B (POPMUPOBAHUU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIEM pAIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnuyaTh yCIOBUS IPUMEHUMOCTH MOJIeNeil (PU3MUEeCKUX TN U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJIeOaHUsS, MaTEeMaTHYECKUN MAasTHUK, WJICaTbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJieOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Sijpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycCioOBHUS (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJB3Ysl OCHOBHBIE TMIOJOKEHUSI M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANIEKTPOMAarHUTHOM  MHAYKUMW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
M3MEHEHUS CUJIbI TOKA, TOCTYJIATHI CHEUAIbHON TEOPUH OTHOCUTEIBHOCTH
DiiHIIITeNHHA);

aHAIIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SABJICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotorddekra, nepBelil ¥ BTOpoi moctynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUS 3aps0BOrO U
MacCOBOT'O YHCEJI M SHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH PATHOAKTUBHOIO
pacrajna);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOTO
1OJI, PAa3HOCTh MOTEHLMAJOB, JJIEKTPOABMXKYLIAs CHJIA, HWHAYKLUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMIeEpa, UHAYKTHBHOCTD,
ANEKTPOJABIKYIIASL CHUJIAa CAMOMHIYKIMHM, HSHEPrus MAarHUTHOTO IO
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUSI
MOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3apsiz Aapa, SHEPTHsl CBSI3U Spa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJIICHUM:
ANIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLns
BOJIH, Ju(dpakuus, JOUCIEpCHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
doTornexrpuueckuit 3pdext (hotorddexr), anvda- u 6eTa-pacnasl saep,
raMMa-u3iiydyeHue sjep, Gu3ndeckue NPUHIMIIBI CIEKTPAIbHOTO aHajIn3a U
paboTHI J1a3epa;

ONpENENATh HaIlpaBiIeHUE WHIYKUWA MArHUTHOTO MOJSi MPOBOJAHHMKA C
TOKOM, cHJIbl Amniepa u cuiibl Jlopenna;

CTPOUTH N300pakeHne, CO31aBaeMOe MIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNHM 3BE3/] U BeelleHHOIM;
POBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJb30BAaHUEM MPSAMBIX HM3MEPEHMH, INpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCUMOCTHU
¢usznyeckux BEMMYMH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHHH, JeNlaTb  BBIBOABI IO  pe3yjibTaTam
UCCIIEJOBaHMSI;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U JENaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUMOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro TPY/la MpU IPOBEICHUN UCCIIEI0BAHUN B
pamMKax  yuyeOHOro  3KCIEepUMEHTa, MpakTUKyMa U  y4eOHo-
MCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATH
du3nuecKkue MOJen, OTBeYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (PU3UYECKUX TEOPUI
IpU  HUCIOJB30BAHUM MATEMAaTUYECKMX METOAOB pEIICHHs 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHMM MMEIOLIUXCS JTaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PELICHUS C YUETOM IMOIYYEHHbIX
pe3ybTaTOB;

pemarb KadecTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalui 3HAHUW U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 IMKJA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY pacCyKJIEHUI ¢ ONIOPOI HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB PaOOTHl U3MEPUTENBHBIX IPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

MPUBOIUTH TPUMEPHI BKJIa1a POCCHICKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHON C (PU3MYECKUMH IpoLieccaMu, C
MO3UIINHI IKOJIOTUUECKON O€301MaCHOCTH, MPEICTABICHUN O palliOHaILHOM
NPUPOAOIOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAyKd M TEXHOJOTMM Ui JaJbHEUIIEro pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOro
COJIEp)KaHUsI C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJOTHI, IPU ATOM HCHOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN
uHpOpMallMy, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIy4yaeMyl0  HMHQOpMAlMIl0 U OLEHUBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTaTh B Tpynmne C HCIOJIHEHUEM PAa3INYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH Pad0Ty IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJApPTHBIX CUTYyallUsIX, aJIeKBaTHO OLICHUBATh BKJIAJ KaXJO0ro U3
YYaCTHUKOB T'PYMIIBI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymiel npohecCuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢poBbIe)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYYHBIH METO/J IIO3HAHUSI TPUPO/IbI
1.1 Hayunblii MeTO O3HAHUS TPUPOBI 6
Uroro no pazaeny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Hunamuka 10
2.3 CraTtuka TBEpOTO TeNa 5 1
24 3aKOHBI COXpaHEHUSI B MEXaHUKE 10 1
Hroro no pazneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmonunamuka. TennoBbie MalTUHbI 20 1
33 ArperaTsble cocTosiHUA BelecTBa. da3oBbie 14 1
' IEPEXO/IbI
Hroro no pazneny 49
Pazgen 4. QJIEKTPOANHAMMUKA
4.1 DIIEKTPUUIECKOE TT0JIe 24 1
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK 24 1




4.3 Toxu B pa3IMuHbBIX Cpeaax

6
Hroro no pazaeny 54
Paznen 5. PU3HUYECKHUIN MPAKTUKYM
5.1 Pu3n4ecKuil IPaKTUKYM 16 16
Hroro mo pazaeny 16
PesepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNeKTpOMarHuTHAsE MHIYKIUS 13 1
Hroro no pazneny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexanunueckue KoneOaHus 10
2.2 DJIEeKTpPOMarHUTHBIC KOJICOaHUs 15
3 MexaHuueckue U 3JeKTPOMarHUTHBIE 10 |
BOJTHBI
2.4 Ornrtuka 25 1
Hroro no pazneny 60

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 ‘ Ocnossl CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 ‘ KopnyckynspHo-BOIHOBON Ayann3m 15

4.2 ®duszrka aroma 5

43 @du3mMKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5

YaCTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 ‘ DJIEMEHTHI aCTPOHOMHUH U acTPOPHU3NKH 12
Hroro no pasneny 12
Paznen 6. PUSHUYECKHUIN MPAKTUKYM
6.1 ‘ Pu3n4ecKuil IPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITA 15
' JeSITEIIbBHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Ousuka — pyHIaMEeHTaIbHAs HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

HayuHblii MeTOI TO3HAHUS U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI
DKCIEPUMEHT U TEOPHUSA B MPOIIECCE
Mo3HaHus pupoabl. Habmonenne u
SKCTIIEPUMEHT B U3HKE

CniocoObl u3mMepeHus: GU3NUECKUX BEITUYNH

AOCOI0THAs M OTHOCUTENbHAS! TOTPEIIHOCTH
U3MepeHui (PU3MUECKNX BEITNIHH

MopnenupoBanue B ¢pusuke. Ponb u mecto
¢uzuku B JOPMUPOBAHUU COBPEMEHHON
Hay4YHOW KapTHUHBI MUPA, B IPAKTHYECKOU
NeATeIFHOCTH JIFOeH

MexaHn4deckoe JBHKEHHUE. Cucrema oTcuerTa.
OTHOCHUTEILHOCTh MEXAaHUUECKOTO
JABMIKCHUA. HpHMaH n 06paTHa5{ 3aga4u
MCXaHUKHU

Panuyc-BekTOp MarepualbHON TOUKH, €TO
IIPOEKLIMU HA OCU KoopAMHAT. Tpaekropus.




ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOIO
PSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenune 3anau

11

12

13

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JABVKCHUC C MTOCTOAHHBIM YCKOPCHUEM

['padmyeckoe onrcanue NPsIMOIUHEHHOTO
JBUKEHHS C TIOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE MajzieHne. Y CKopeHue
CcBOOOHOIO Na/ieHusl. 3aBUCUMOCTh
KOODPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO/ YIJIOM K
TOPU3OHTY

15

16

17

KpusonnHeiinoe nBnxenue. IBHKeHHE 1O
OKPY’KHOCTHU. YTJIOBasl U IMHENHAs CKOPOCTbh.
Ilepuon n wacrora. LIeHTpOoCTpEMHUTENBHOE U
IIOJIHOE YCKOPEHUE

KonTtponbhas padora no teme "Kunematnka"
IlepBsiif 3akoH HproToHa. HEpIManbHbIE
cucremsl orcuéra. [IpuHuun
OTHOcUTENbHOCTH ["anuies.
HeunnepunanpHele cucTeMbl OTCUETA




Cuna. PaBHozeicTByomas cuia. Bropoit

18 3akoH HproToHa. Macca

19 B3aumoneiictue Ten. Tperuitl 3akoH
Hrrotona

20 [Ipunuun cynepno3unuu cui. Pemenue
3a/1a4 Ha MpUMeHeHre 3aKkoHoB HpioToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBUBAJICHTHOCTb IPABUTAIIMOHHON U
WHEPTHOU MaccChl

2 Cuna TspKeCTH M YCKOpeHHe CBOOOHOTO
nageHus
JIBrokeHre HeOSCHBIX TEI M MX

23 HCKYCCTBEHHBIX CIIyTHUKOB. IlepBas
KOCMHYECKasi CKOpocTh. 3aKkoHbI Keruiepa

24 Cuna ynpyroctu. 3akoH I'yka. Bec tena
Cuina tpenus. [Ipupoaa v BUABI CUI TPEHUS.

25 JIBU>KeHUE B )KUJKOCTHU U Ta3e C yUETOM
CHUJIbI COIPOTHUBIICHHUSI CPEBI

26 HaBnenue. 'mapocratndeckoe AaBiIeHHE.
Cuna Apxumena

7 AoOcomoTHO TBepaoe Teino. [loctynarensnoe
Y BpallaTesIbHOE JBMKEHUE TBEPJIOTO Tella

)3 MOMEHT CUJIbl OTHOCUTENIBHO OCH BPAILICHHUS.
IImego cunbl
CroxxeHue CuiI, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TsxkecT Tena. Y cinoBus

paBHOBECHUSA TBEPAOTO TCJIA. Buasr
paBHOBECUSA




30

31

Penrenue 3amau

KonTtponpHas padora no teme "/lunamuka.
Cratuka TBEepaoro tena"

32

HNMnynsc MaTepuabHOM TOYKH, CUCTEMBI
MaTepualbHbIX ToUeK. LleHTp Macc cucTteMbl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHUH
LIEHTPa Macc

33

34

35

HNMnynbece cuibl 1 M3MEHEHUE UMITYJIbCA TEJIA.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JIBUKCHHE

Mowment HUMITYJIbCa MaTepHaﬂBHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

37

38

39

Pabora cuibl Ha MaJOM U Ha KOHEYHOM
nepemenieHnd. I padguueckoe npeacTaBieHne
paboThl cuibl. MOIIHOCT CHJTBI

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOU TOUKU

IToTeHManbHBIE U HEIIOTECHIIUATIBbHBIE CHUIIBIL.
ITorenuumaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

TpeTbs KocMuyeckasi ckopocTb. CBs3b
paboThI HEMOTEHIMATIBLHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOM dHEPTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXAHUYECKOM dHEPTUn




Yopyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBuenue bepHynnu 18 uneanbHou
KUJIKOCTH

A1 KoHnTtposbHast pabota 1o Teme "3akoHbI
COXpaHEHUs B MEXaHUKE"
Pa3BuTue npenacraBieHuid 0 npupoae

42 ter1oTel. OcHoBHBIE noJioxkenust MKT.
Huddys3usa. bpoyHOBCKOE NBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U TBEPABIX

43 Ten. XapakTep JBWKEHUS U B3aUMOJICHCTBUS
YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIeKy (AaTOMOB).

44 KomnnuectBo Bemectna. [locrosiHHas
ABoraapo

45 Temneparypa. Temiosoe paBHoBecue. [lkana
Lenbcus

46 Pemenue 3agau

47 WneansHbiii ra3. I'a3oBbie 3aKOHBI

43 VYpaBuenue Menneneesa-KnamneiipoHa.
Pemenue 3anau

49 AOcomoTHas TemriepaTypa. 3akoH JlanpToHa

50 N3omnporieccsl B U1€aIbHOM T'a3e C
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

51 ['padpuaeckoe npeacTaBiIeHUE U30MPOIIECCOB:
U30TepMa, 130X0pa, u300apa

52 OcHoBHoe ypaBHeHue MKT

53 Pemenne 3amau




54

55

56

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJMHAMHYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOW dHEpPrueu MnocTynaTeabHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHI]

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
teMme "OcHoBel MKT"

KonTponpHas padora o teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cucTeMa. 3aJlaHue
BHEIIHUX ycnoBul uist T/ cuctemsl.
Bremnue 1 BHyTpEHHHE ITapaMETPBI.
ITapametpsr T/l cuctembl Kak cpeaHue
3HAYEHUS BEIMUYUH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

58

Hynesoe Hauano TepMOgUHAMUKH.
Camonpou3sBodibHas penakcarus T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

59

60

Mopens uieanpbHOro ra3a B TEpMOJINHAMHUKE.
VYcioBus TPpUMEHUMOCTH 3TON MOJEITN
Ypasuenue Menpeneesa-Knaneiipona u
BBIPAKECHUE V11 BHYTPEHHEN SHEPrUU

61

Bripaxenue 111 BHyTpEHHEH SHEPTHH
OJIHOATOMHOTO MJI€aIbHOIO Iasa.
KBazucratnueckue n HeCTaTHYECKUE
IIPOLECCHI

62

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Boruncnenue pabotel o rpaguky npoiecca
Ha pV-auarpamMmme




Tennonepez[aqa KaK CII0co0 M3MEHEHUs

63 BHyTpeHHeH sneprun Tl cucremsr 6e3
coBepIIeHHs paboThI

64 KonBek1us, TemionpoBogHOCTb, U3TyUYCHHE
KonnuecTBo Tennotsl. TemioéMKoCTh Tena.

65 VenbHas U MOJISIpHAs TETIIOEMKOCTH
BEILECTBA. Y IeJIbHAS TEIUIOTA CrOpaHuUs
TOILJIMBA

66 Pacuér konuyecTBa TEIUIOTHI IPH
TerJIonepeaye

67 [TonsiTue 06 amnabaTHoM mporecce. I1epBrrii
3aKOH TEPMOJIMHAMUKHI
KonunuecTBo TemnoTsl u paboTa Kak Mepbl

68 M3MeHeHus1 BHyTpeHHel snepruu T/]
CHCTEMBI
BTopoii 3ak0H TepMOIMHAMUKY TSI

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
Heob6patumocTh MpUpOIHBIX MPOIIECCOB
[IpuHUUIIBI IEMCTBUS TEIUIOBBIX MAIlIMH.

70
KIT/

71 MakcumansHoe 3Hauenue KII/I. [ukn Kapuo

72 Pemenue 3agaa
DKOJIOTUYECKUE aCIEKThI UCIIOJIb30BaHUS

73 TETJIOBBIX JiBUTaTeNen. TermnoBoe
3arpsi3HEHUE OKPYKAIOILIEH Cpebl

74 Pemenne 3amau

75 O0001eHne 1 cucTEMaTU3aINS 3HAHUI 110

teme "Tepmoaunamuka. TemioBbie MaIHBI"




76

77

KonTponbHas padoTa 1o Teme
"Tepmonunamuka. TenaoBbie MaTuHbI"

[TapooOpa3oBaHue U KOHICHCALIUS.

Ucnapenue u kunenue. Y aeibHas TEIIOTa
napooOpa3oBaHus

78

79

HacplilieHHble 1 HEHACHILEHHBIE MTAPBI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH 1
JIABJICHUS HACBIIIEHHOTO Mapa OT
TEeMIEPaTypbl, UX HE3ABUCUMOCTH OT 00bEMa
HACBIIIEHHOT0 Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHUS OT IaBJICHUS B
JKUJTKOCTH

BnaxHnocts Bo3ayxa. AOCONMIOTHAS U
OTHOCHUTEIIbHAS BIIAYKHOCTD

80

81

82

Pemenue 3amau

TBépnoe teno. Kpucrammueckue n
amopdHbIe Tena. AHU30TPONHSI CBOMCTB
KpPHUCTAJIJIOB

[InaBnenue u Kpucrauin3danus. Y nenbHas
TCIJIOTA IIJIaBJICHU . CY6J'H/IM3.LII/I$I

83

Hedopmaruu TBEpAOTO Tena. PacTskenue u
cxatue. Casur. Monayins FOnra. [Ipenen
yOpyrux aedopmaruii

84

85

TermoBoe paclmpeHne XKUAKOCTEN U
TBép)II)IX TECII. AHFapMOHI/ISM TCIIJIOBBIX
KoJie0aHUI YacTHUll BEIleCcTBa

[IpeobpazoBanue sHepruu B (ha3oBBIX
nepexoax




86
87

YpaBHeHHe TEIJI0BOro OajgaHca

Pemenue 3amau

88

89

90

[ToBepxHocTHOE HaTshkeHHe. Kanumisipueie
ABJICHM. J{aBlIeHHE 110 NICKPUBIIEHHOMN
MOBEPXHOCTHIO kuIKOoCcTU. Dopmya
Jlannaca

O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexoan"

KoHTpoinbHas pabota o Teme "ArperarHoie
cocTosiHuUs BemiecTBa. Pa3oBbie Mepexobl"”

91

DJeKTpu3anys Tel U e€ IpOosBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTPUUECKUX 3apsiioB. [IpoBoHUKH,
JMBJICKTPUKHU M TTOJTYTIPOBOTHUKA

92

93

94

OneMEeHTapHBIN AIEKTpUUYECKUH 3apsii. 3aKOH
COXPaHEHHMs MEKTPHUUECKOTO 3apsiia

Bzaumopericteue 3apsnoB. Toueunsie
3apsasl. 3akoH Kysona

Pemenue 3amau

95

96

97

Onektpuueckoe nose. Ero aeiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.
[Ipo6uslit 3apsa. JInnun HanpsHKEHHOCTH
3IIeKTprUYeCcKOoro nous. OgHopoaHOoe
JNEKTPUYECKOE TOJIE

IloTenumanbHOCTD QJICKTPOCTATUYCCKOT'O
moJisi. Pa3HOCTh MOTEHIIMAIOB U HaIps’KCHUC




HOTGHHI/IaHBHaﬂ OHEPIuA 3apsaia B

98 anekTpocTatuueckoM mnose. [lorenunan
JIEKTPOCTATUYECKOTO T1OJIS
CBs13b HAIPSKEHHOCTH NOJISL U Pa3HOCTH

99 HOTEHIUAJIOB JJIsl JIEKTPOCTaTHYECKOTO
HOJIst

100 [IpuHIMn cyneprno3uuy 3JeKTPUIECKUX
noJieu

101 Pewenne 3anau

102 [Tone Toueunoro 3apsaa. Ilone paBHOMEpHO
3apsHKEHHON cdepsl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 miapa. [lone paBHOMEpHO 3apsyKEHHOM
0ECKOHEUHOM! IIIOCKOCTH

104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBECUS 3aps/I0B

105 JIM3AeKTPUKY U MOJTYTIPOBOIHUKHU B
JJIEKTPOCTATUYECKOM I10J1€
Konpnencarop. DnekTpoéMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
KOHJICHCATOpa

107 [TapamiensHOE COETMHEHNE KOHIEHCATOPOB

108 [locnenoBarenbHOE COETMHEHNE
KOHJICHCAaTOPOB

109 OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

110 Pewenne 3anau

11 JIBrKeHne 3apsyKeHHOW YacTHIBI B

OIHOPOJHOM JJICKTPHUICCKOM I10JIC




112

Penrenue 3amau

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110

113 " |
TeMe "DIeKTpUIecKoe moje

114 KonTponpHas pabota mo Teme
"JnekTpuueckoe mose"
Cuna Toka. [TocTossHHBIN TOK. Y Cl0BUA

115 CYIIECTBOBAaHUS MOCTOSIHHOTO
AIEKTPUUYECKOTO TOKA

116 Hcrounnku Toka. Hanpsokenue u 3/1C

17 3akon OMa 11 y4acTKa LEeTH.
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCHUMOCTh COIPOTUBIICHUS OJJHOPOIHOTO

118 MPOBOJHUKA OT €T0 JJIMHBI U TIJIOIIa 1
MOTIEPEYHOT0 CEeUCHUs

119 VY aenbHOE COMPOTUBIICHHUE BELIECTBA.
Pemenue 3anau

120 [TocnenoBarenvHOE, MapaiebHOE,
CMEIIaHHOE COETMHEHNE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKUX
nenei. [Ipasuna Kupxroga

122 Pemenue 3agau

123 Pabota anekTpuueckoro Toka. 3akoH Jkoyiist
—Jlenna

124 Pemenue 3agaa

125 MOoONTHOCTP JEKTPUUYECKOTO TOKa. TermoBas
MOIITHOCTD, BBIJIENISIEMasi Ha PE3UCTOPe

126 Pemenue 3agau




OJIC v BHyTpeHHEE CONTPOTUBIICHUE

127 1
MCTOYHHMKA TOKA

128 3akon OMa aJ1s MOTHOM (3aMKHYTOM ) |
AIEKTPUUYECKOM 11enu

129 Pemenue 3anau 1

130 MOouIHOCTh HCTOYHHUKA TOKA 1

131 Kopotkoe 3ambikanue 1

132 KonpaeHncarop B 1ienu nocTOSHHOTO TOKA 1

133 Pemenue 3amau 1

134 Pemenne 3agau mo treme "IlocTossHHBIH |
ANEKTPUIECKUIN TOK"

135 Pemenne 3agau o teme "IlocTossHHBIH |
SJIEKTPUYECKUM TOK"

136 Pemenne 3amgau no teme "[locTosiHHBII |
ANEKTPUIECKUHN TOK"

137 O06o01IeHre U cucTeMaTu3alys 3HaHU| 0 !
teMme "[1oCTOSHHBIN 21eKTpUUecKuid ToK"

138 Konrponsnas padora no reme "[locTostHHBIIHI |
3JIEKTPUYECKUN TOK"
DneKTpuyecKasi MpOBOAUMOCTh Pa3IMYHBIX

139 BEIIECTB. DJIEKTPUUECKHUI TOK B METaJIax. 1
CBepxnpoBOIMMOCTb
DIIEKTPUUYECKHI TOK B pacTBOpax U

140 pacriaBax dJIeKTpOIUTOB. 3akoHbl Dapases 1
JUTSL DJIEKTPOIIN3a

141 DneKTpuYecKui TOK B raszax. [lmazma 1




142

143

DJIEKTPUUYECKUI TOK B Bakyyme. BakyymHbIie
npubopHI

DNEKTPUUECKHU TOK B OJTYIPOBOJHUKAX

144

145

[omynpoBoAHUKOBBIE TIPUOOPHI

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3MepeHue Cuiibl TOKa U HapsHKEHUS B
L[ENU MOCTOSTHHOTO TOKAa P MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uinm "3HaKOMCTBO ¢ IUPPOBOI
naboparopueii o ¢pusuke. [Ipumeps
U3MEpeHUsS PU3NICCKUX BEITMYUH TIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

146

147

®uznyeckuil npakTukyM no teme "M3ydyenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C 1IEJIBIO
oIpeziesieHus MTHOBEHHOM ckopoctu"

Du3HUEeCKU IPAKTUKYM I10 TEME
"N3mMepeHue yCKOpeHHUsl IpU
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBWKEHUHU MO0 HAKJIIOHHOM IIJIOCKOCTH' MK
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHHU IPU PaBHOYCKOPEHHOM JBUKEHUN"

148

149

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
nanenus” win "M3ydenue qBUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMS T€JIa 110 OKPYKHOCTH C
MTOCTOSTHHOM 10 MOJIYJTFO CKOPOCThIO" HIIH
"UccnenoBanue 3aBUCUMOCTH TepUOa




150

151

oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napamerpos"”

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3mepeHne paBHOJACHCTBYIOIIECH CUIIBI ITPH
JBUKEHUH OpyCKa M0 HaKJIIOHHON
mmockoctr" unu "[IpoBepka runotesbl o
HE3aBHCUMOCTH BPEMEHU JIBIKEHUS OpyCKa
10 HAKJIOHHOM IIJIOCKOCTH HA 3aJaHHOE
paccTosiHue OT €ro Macchl"

Ou3nyecKuil MPakTUKYM 0 TeME
"UccneqoBanue 3aBUCUMOCTU CUJI
YOPYTOCTH, BOSHUKAIOIIMX B IPYKUHE U
pe3uHOBOM 00pasiie, OT ux aegopmanuu’
win "M3ydeHune ABUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, ICPEKUHYTOU Yepes
nérkuit 0J10K"

152

153

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEITMYMHE YTII0BOr0 Kod(puiinenTa
3aBucumoctd Frp(N)" nnu "Hccnenosanue
JBYDKEHUS OpycKa MO0 HAKJIIOHHOM MIIOCKOCTH
C NepeMeHHbIM K03 urmeHTom TpeHus"
iy "M3ydeHne ABM)KEHUs Ipy3a Ha Bally C
TpeHueM"

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue ycinoBUl paBHOBECHS
TBEPOrO TeJa, UMEIOIIETO OCh BpALICHU"
win "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue




154

YCTOWYMBOCTHU TBEPJIOTO TEJa, UMEIOILIETO
TJI0IA/b OTIOPHI"

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3Mepenne uMItyJibca Tejia o TOpMO3HOMY
nytu" wim "M3mepeHue CUuiibl TATU, CKOPOCTH
MOJIEIH 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUSI HMITyJIbCA
TeJa C UMITYJIbCOM CHIIBI" WIIH
"HccnenoBanue coxpaHEeHUs! UMITYJIbCa IIPU
ynpyrom B3aumozeiicteun" wim "Msmepenne
KMHETUYECKOM SHEPTUU TeJia 0 TOPMO3HOMY
nyTa"

155

®uznyeckuil npakTukyM no teme "M3ydyenue
M30TEPMUYECKOTO Tpoliecca (PEKOMEH10BaHO
UCIIOJIb30BaHue ITUPPOBOIt TabopaTopuu)”
i "M3ydeHne n30X0pHOro npouecca’ uim
"N3yuenune n3ob6apHoro npoiecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUA"

156

157

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue yaenbpHON TenaoéMKoCTH" TN
"UccnenoBanue npoliecca OCThIBaHUS
BemecTBa" win "HccnenoBanue aguabaTHOTO
npouecca” niu "M3ydyeHne B3auMOCBA3H
HHEPIUH MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPbI KUTIEHUS
JKUAKocTen"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEHN HCTIapeHUsl JKUIKOCTEH"
M "M3MepeHne yieabHON TEMIOTHI




miaByieHus apaa" win "M3ydenue cBOMCTB
HachILIEHHBIX MapoB" wnu "M3Mepenue
a0COJIIOTHON BIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B nomeneHun". smepenue
KO3 (UIIMeHTa TOBEPXHOCTHOTO HATSHKCHUS

158

159

160

DuU3nYeCKUi MPAKTUKYM 110 TEME
"HabumoieHue npeBpalieHus SHEPruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
u3nyyeHus ceeroauona” unu "Nzydyenue
IIPOTEKaHUsS TOKA B LIEIIH, COEpIKaILeH
KoHaeHcaTop" uiu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HAPSDKEHUS) PU
MOCIIEA0BATEILHOM COCTUHEHUHT
KOHJICHCATOPOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnemoBaHue CMEIIAHHOTO COCIMHEHMS
pesuctopoB" nnu "M3Mepenne yaeapHoro
CONPOTHUBIICHUS MPOBOJHUKOB" WU
"UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaTuBaHUs "

Du3nUeCcKUu IPAKTUKYM I10 TEME
"Habmtoienue anektponuza’ uiu
"N3mepenue 3apsaa 0OJHOBAJIEHTHOTO HOHA"
nin "VccnemoBaHne 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepaTypbl” nin "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH aroaa"




161

162

163

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"Kunemartuka"

PesepBHbIil ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HaHH 10 TeMe
"Ilmnamuka"

PesepBueiit ypok. O000mIeHNE U

cucTteMarusanus 3HaHui 1mo Teme "CraTtuka
TBEpAOro Tena"

164

PesepBHeiit ypok. O000IICHHE 1
CHUCTEMaTH3aIus 3HAHUH 110 TeMe ""3aKOHbI
COXPAaHEHHUs B MEXaHUKe"

165

166

167

168

PesepBHeIit ypok. O000IICHNE 1
cucreMaru3anus 3HaHui 1mo Teme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON Teopun”

PesepBusiit ypok. O0o01mIeHue U
CHCTEMAaTH3alMs 3HAHUH 110 TEME
"Tepmonunamuka. TenaoBbie MalTuHbL"

PesepBusiit ypok. O0o001IeHuEe U
CHCTeMaTU3allus 3HaHUH 110 TeMe
"ArperartHble cocTosiHus BemecTBa. Da3oBbie
nepexonpl”

Peseprubrit ypok. O6001IeHNE U

cucTeMaTH3alys 3HaHUH 1o Teme
"OnexTpuueckoe nojue"

169

Peseprubrit ypok. O6001IeHNE U
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"TlocTosIHHBIN 31eKTprUYecKuil TOK"




170

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

PesepBHbIil ypok. O6001IeHNE 1
cucreMarusanus 3HaHui mo treme "Toku B
pa3iauyHbIX cpegax”

170

16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u@poBbie
n/n Tema ypoxa Bcero Kontpoapipie  Ipaxruteckue f:syqe}mﬂ gﬁ[(};IZOBaTeJILHLIe
padoThI padoThI pecypenI
B3anmopeiicTBre MOCTOSIHHBIX MarHUTOB
1 U IIPOBOJIHUKOB C TOKOM. MaruutHoe 1
nose. ['unoresa Ammepa
Bekrop maruutHOM nHAyKuu. IpuHmmn
2 CyNEepHO3HIIMYM MAarHUTHBIX Mo, JInnun 1
MarHuTHON MHIYKIIUU
3 MarsuTHO€e noJje IPOBOJHUKA C TOKOM. |
OnbIT OpcTena
Cunia AMniepa, e€ HarpaBJIeHUE U MOJLYJIb 1
5 Pemenue 3amau 1
6 [IpumeneHue 3akoHa Amriepa. |
DNEeKTPOU3MEPUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOJyJib. JIBUKEHHE 3apSyKEHHON YaCTUIIbI 1
B OJJHOPOJHOM MarHUTHOM TI0JIe
Pemenue 3amaq 1
9 PaGora cunbl Jlopeniia 1
10 Pemenue 3agau 1
1 MarnuTHO€e noJje B BEUIECTBE. |
deppoMarHeTHKH, napa- U TuaMarHeTUKu
2 OcHOBHBIE CBOMCTBa (hepPOMArHETHUKOB. 1
[Ipumenenne GpeppomMarHeTHKOB




Pemrenue 3agad mo reMe "MarautHoe

13 "
IoJjie

14 Pemrenue 3agad mo reMe "MarautHoe
nose"

s SIBneHue ANEKTPOMArHUTHON UHAYKIUH.
[ToTok BekTOpa MarHUTHOW MHAYKIIMHU

16 O/1C uHayKIIMHA

17 3aKOH AJIEKTPOMATHUTHON UHAYKIIUU
®apanes

18 Buxpesoe anekrpuueckoe nosie. Toku
dyko

19 O/1C nHAYKIMH B JBUKYIIUXCA
MTPOBOTHUKAX

20 Pemenne 3amaqa

21 IIpaBuio Jlenna

2 NunyktuBHOCTH. Karyika
WHJyKTUBHOCTHU B LIETIH TOCTOSTHHOTO TOKa

3 Asnenue camonnaykiuu. IJC
CaMOMHAYKITUU

24 DHeprus MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE o€

25 Pemenne 3amaq

26 O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110
TeMe "DnekTpoarHamMuka”

7 KonTponbHas pabota mo Teme

"OnexkrpoauHamuka'




KoneobarensHas cucrema. CBOOOIHEIE

28 kosnebOanus. ['apMoHnYecKue KoieOaHus

29 KuneMaTtnueckoe v THHAMHYECKOE
OITMCaHHE KOJIeOaTEIbHBIX IBUKEHUN
DHepreTudeckoe onucanue. BeiBos
JUHAMHYECKOTO OIUCAHUS

30 TapMOHHYECKHUX KOJICOaHUH U3 UX
HEPTeTUYECKOT0 U KHHEMATHIECKOTO
OITHCAHHUS

31 Awmmuntyna u ¢daza Konedanui
[Tepuon u yactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KoJIeOaHUNI

32 MaTeMaTU4eCKOro MasiTHuka. [lepruon
CBOOOHBIX KOJIEOaHHIA IPYKUHHOTO
MasiTHUKA

3 3aryxaromue Konedanus. BeiHyXk/1eHHbIE
koJsieOanus. Pe3onanc

34 ABTOKOICOAHUS

35 Pemenne 3agau
VYpoxk-koHpepeHuus "MexaHnuecKue

36 Kosie0aHUs B MY3bIKaIbHBIX
UHCTpyMeHTax"

37 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanndeckue xojieoanus"

18 DNEeKTPOMArHUTHHIE KOJIEOAHMUS.

KonebartenbHblit KOHTYD




®opmyna Tomcona. CBsI3b aMILTUTY AbI

39 3apsjia KOHJIEHCATOpa ¢ aMILTUTYA0M CUJIbI
TOKa B KOJI€0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHUs SHEPTUU B UJCATTbLHOM
Kosie0aTeabHOM KOHTYpe
3aTyxarolue NEKTPOMarHuTHbIE

41 KosieOanus. BeIHyKIeHHBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHUs

4 IIepemenHsbIi TOK. Pezucrop u
KOHJICHCATOP B LIENIU IEPEMEHHOT0 TOKa

43 Karyuika HHIyKTUBHOCTH B LIETIN
MIEPEMEHHOT'0 TOKa

44 3akon OMa 1st SJIEKTPUUYECKOH 1Ienu
MIEPEMEHHOT'0 TOKa
Mo1mHOCTh IEPEMEHHOT0 TOKA.

45 AMIUTMTYTHOE U ICMCTBYIOIIEE 3HAUCHUE
CHJIBI TOKA U HaNPsKEHUS

46 Pe3oHaHC B 351€KTpUYECKOH 1ETH

47 Pemenne 3anau
WneanbHblif TpaHchopmaTop.

48 [TpouzBoacTBO, Mepenaya U NoTpedIeHNe
JIEKTPUYECKON IHEPTUN
DKOJIOTHYECKHE PUCKU IIPU TPOU3BOJCTBE

49 anexkTpo3dHepruu. Kynsrypa
HCIIOJIb30BaHUs MIEKTPOIHEPTUHU B
MOBCEIHEBHOMN KU3HU

50 Pemenue 3amau

51 Pemrenue 3agau




O060011eHrEe ¥ cUcTeEMaTH3alus 3HaHUHI 110

52 Teme "DIeKTpOMarHuTHbIe Konebanus"

53 MexaHnueckue BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpassyk u yaprpassyk. LllymoBoe
3arpsI3HEHUE OKPYKAIOILIEH CpeJibl

57 Permrenue 3amau

53 DNeKTpOMarHuTHBIC BOJHBI. M3myueHue
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprust MEKTPOMArHUTHBIX BOJIH.
CBoiicTBa HIIEKTPOMArHUTHBIX BOJIH
[Ikana 351eKTpOMarHuTHBIX BOJIH.

60 [TpuMeHeHHe >1eKTPOMarHUTHBIX BOJIH B
TEXHHUKE U ObITY
[TpuHIUIBI PAAMOCBSA3U U TEIEBUICHHUS.

61 Paguonoxanus. DIeKTpOMAarHuTHOE
3arps3HEHUE OKpYXkKaroleil cpeibl

& KonTponbhas pabota no teme
"Konebanus u BoIHBI"

63 Caert. 3aKOH NPSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBETa

64 Pemienue 3a1a4 Ha MpUMEHEHUE 3aKOHA
NPSIMOJINHEHHOTO pacpOCTPaHEHHs CBETa

65 OTtpaxenune cBeta. [lmockoe 3epkaio.

Cdepuueckoe 3epkano




[Ipenomiienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [M0KA3aTEIIb

66 npenomiieHus. IlonHoe BHyTpeHHEee
oTpaxkeHue. [IpenenbHblil yroa nojaHoro
BHYTPEHHEI0 OTPaKEHHUS

67 Pemienue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTpa)XEHUS U NIPEJIOMIICHUS CBETA

68 Xon styuell B mpusme. Jlucnepcus cera.
CrnoxxHbIii cocTaB Oemoro cera. L{BeT

69 JInH3bl. @OKYCHOE pacCTOsIHUE U
OIITUYECKAs CHJIA JIMH3BI

70 [TocTpoeHue n300pa>keHUi B JIMH3aX U UX
cucTeMax. Y BEJIMYCHHE JIMH3bI
Pemienue 3aa4 Ha mocTpoeHue

71 1300pakeHUi, OTy4aeMbIX C TOMOILBIO
JIVH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHMMOCTH
TreOMETPUUYECKOMN ONTUKU

74 CkopocTb cBeTa M METO/IbI €€ U3MEPEHUS

75 Hucnepcus cseta

76 WuTepdepennus ceera

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
Ha0JI0/IeHNsI MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nnteppepeHun

80 Hudpaxius ceera




Judpakuronnas peméTka. Y cioBHe

81 HaOJIOACHNS TTIABHBIX MAaKCUMYMOB

82 Pemrenue 3amau

23 IlonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

84 Pemrenue 3amau

85 CBeToBBbI€E ABJICHUS B IPUPOJIE

26 O06o0uieHre U cucTeMaTu3alys 3HaHuH 10
teme "Ontuka"

87 KonTponbHas padota no teme «OnTuka»
['panu1bl IPUMEHUMOCTH KJIACCUYECKOM

88 MEXAaHHUKH. 3aKOHBI AIEKTPOJIUHAMUKH U
MIPUHLIMIT OTHOCUTENIBHOCTH

29 [Toctynatsl crienualbHONU TEOPUU
OTHOCHUTEIIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeobpaszoBanus Jlopenma. YcioBue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHNE BPEMEHU
U COKpALIEHUE JTUHBI

91 DHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTHIIBI
CBs13b MaccChl ¢ YHEPTUEH U UMITYJIbCOM

92 PENATUBUCTCKOM YaCTULIBI. DHEPTHS
MTOKOS

93 PaBHOBeCHOE TENIOBOE U3ITyYEHHE

94 3akoH cMelieHus Buna

95

T'unmoreza M. Ilinanka o kBaHTax. @OTOHBI




96

DHeprus U UMIyJIbC POTOHA

®otordpdext. Onpitet A. I'. Cronerosa.

o7 3akonbl Gpororpdexra
VYpaBueHnue DitHmITeHa 15

98 dororddekra. "Kpacnas rpanumna"
dororddekra

99 JaBnenue cera. OnwiTe [1. H. JIeOenepa

100 BoJHOBEIE CBOMCTBA YaCTHII
Bounsl nie bpoiind. /nvHa BoJIHBI 1€

101 Bpoiins u pa3mMepsl 00J1aCTH JIOKATH3AIHH
JBIKYIICHCS 4aCTULIBI

102 KopnyckynsipHO-BOIHOBOM JTyann3m

103 Judpakius 3JeKTPOHOB HA KPUCTAILIAX
Creuunduka usmMepeHuit B MUKPOMUDPE.

104 CooTHollIeHNs HEOTPEeAENEHHOCTEN
I'eitzendepra

105 Pemenue rpaduyeckux 3anau

106 Pemenue pacu€THbIX 33724
KonrtponbHas padota o remam: "OCHOBBI

107 CTO", "KopmycKyJIspHO-BOJIHOBOM
nyanusm"
OnBITHI 110 UCCIIEAOBAHUIO CTPOEHUS

108 aroma. [ImanerapHas mozens aroma
Pesepdopna

109 [Toctynatel bopa

110 Bunel ciektpoB. CiekTp ypoBHEN

OHCEPIrur aToMa BOAOpOJda




111

112

CroHTa"HHoe U BBIHYXXIACHHOC U3JIYUCHUC
CBCTa

Jlazep

113

114

115

116

Hyxnonnas monens sipa I'eiizenOepra-
NBanenko. 3apsi 1 MacCoBO€ YUCIIO sJIpa.
M3oronsl. PannoakTuBHOCTE

3aKOH paIMOAKTUBHOTO pacraja.
CBoiicTBa HOHH3UPYIOIIETO U3TyUYCHHUSI.
BrnusiHue paqroakTUBHOCTH Ha )KUBbIE
opranu3msl. /lozumerpus

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.
Snepusie cunbl. [ledext maccol sapa.

S nepublie peakuuu. A nepHble peaKTOPHI.
[TpoGieMb! yIIpaBIsIeMOro TEPMOSICPHOTO
CHUHTE3a. DKOJIOTUYECKUE aCTIEKThI
Pa3BUTHS SICPHON SHEPTETUKHU

Meroasbl perucTpaluuy U UCCIEI0BAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUS.
Bapronbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CTaHAapTHON MOJIEIH.
KBapk-ritooHHast MoJieb aApOHOB

117

®dwusuka 3a npeaenamu CTaHAapTHON
Mojaenu. TéMHas MaTtepust U TEMHas
sHeprusi. EnuHcTBO pusnueckoit KapTHHBI
MHpa

118

Dtarnbl pa3BUTHS ACTPOHOMHUU. 3HAUCHHE
aCTPOHOMHHU




119

120

121

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTsI
00BSICHEHUS IPUPOJIBI KOCMUYECKHX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKIX
HCCIICIOBAHNH

CoBpeMeHHbIE ONTUYECKUE TEJIECKOTIbI,
paanoTENeCcKOIIbl, BHEaTMOC(epHas
aCTPOHOMHUS

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUe
3BE3/IbI, IJIAHETHI, UX BUIUMOE IBIIKEHUE

122

Comnneunas cuctema. Comnnite. Conneunas
AKTHUBHOCTB. I/ICTO‘-IHI/IK 3HepFI/II/I COJIHIIa nu
3BE3]T

123

124

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpaiabHBIN KJIacc —
CBETUMOCTB"

3Be3,I[LI IJIaBHOM IIOCIEA0BaTEIbHOCTU

125

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE PEACTABIECHUS O
IIPOUCXOXKACHUHU U 3Bosronnu CosHna u
3BE3/1. DTambl )KU3HHU 3BE3]T

126

Mneunsiii [1yTe — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B SApax
TITAKTUK

127

128

Bcenennas. Paciiupenue BeeneHnoid.
3akon Xab6mna. Teopus bosbiioro B3peiBa.
PenukToBoe n3nyuenue

MacurraGHast cTpykTypa Beenennoii.
Meraranaktuka




129

130

131

132

133

134

Hepewménnsie mpobiieMbl aCTpOHOMUUT

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccaeqoBanye MarHUTHOT'O IT0JIS
IMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenoBanue CBOICTB
dheppomarneruko" nnu "HMccnenoranue
JEUCTBHUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

Du3nuecKuil MPaKTUKYM 110 TEMe
"N3mepenue cuibl Amrepa" uinu
"N3ydeHne 3aBUCUMOCTHU CUJIbl AMIIepa OT
cuibl Toka" wim "Onpenenenue
MarHMTHON MHIYKLUU Ha OCHOBE
nu3MepeHus cuiibl Ammepa"

du3nuecKuil MPakTUKYM 110 TeMe
"HccnenoBaHue IBIEHUS
ANEKTPOMAarHUTHOM MHIAYKIMH" WK
"OnpeneneHue HHIYKIMH BUXPEBOTO
MarHMTHOTO Mo

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue sBIEHNUS CAaMOMHyKIUN"
nin "COopka MOJIETH 3JIEKTPOMAarHUTHOTO
reHeparopa"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nepruoaa CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"




135

136

137

138

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeobOpa3oBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBaHue nepeMeHHOr0 TOKa 4epes
MOCJIEI0BATENBHO COCTUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ uin
"HccnenoBanue pabOThl HCTOYHUKOB
CBeTa B LIETIU IEPEMEHHOT0 TOKa"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3ydeHne napaMeTpoB 3BYKOBOU BOJIHBI"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepenune nokasaTeiis IpeJoMICHUs
crexna" wiu "llomyuenue usoOpakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajla U JIMH3bI"

139

140

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xKuakux auH3)" win "M3mepenue
(OKYCHOTO PAaCCTOSHUS PACCEUBAOLINX
auH3"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpaxkumu,
uHTEephEpEeHIINH U TOISIpU3aIK cBeTa"

141

Pu3nYeCKUil NPAKTUKYM IO TEME
"OnpeneneHne UMIyJIbca U SHEPTUA
PENATUBUCTCKUX YacTHUIL (I10
¢dororpadusaM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"




142

®u3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nocrostHHoi 1lnanka Ha
ocHOBe uccienoBanus Gporordpdexra” wmm
"NccnenoBanue 3aBUCMMOCTH CHIIBI TOKA
4yepe3 CBETOAMO/] OT HaTpsKeHus"

143

144

145

146

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue criekTpa pa3pekeHHOro
aTOMapHOI'0 BOAOPOJA U U3MEPEHUE
noctostHHOM Punbepra"

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccnenoBanue paaroakTUBHOTO (OoHA C
WCIIOJI30BaHUEM JT03UMETpa HIn
"N3ydeHue noryiomnieHus: 6era-4yacTuil
aTrOMUHUEM"

®u3nuecKuil NPaKTUKYM IO TEME
"HaOmroaenus 3BE31HOr0 HEba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN JUIS ONIPECIICHUS
MOJIOKEHUS HeOECHBIX 00HEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE€ CO3BE3US
CeBepHOro nojymapus u sipkue 3BE31b1"
win "Habmonenus B Teneckon JIyHsl,
IUIAHET, TYMAHHOCTEN U 3BE3AHBIX
CKOILICHM"

O0001IeHEe ¥ cUCcTEMAaTH3alUs 3HAHUI.

Ponb ¢pu3uKy 1 acTpOHOMHHU B
SKOHOMMYECKOM, TEXHOJIOTMYECKOH,




147

COIIMAIBHON M ATHYECKOH cdepax
JESITEIbHOCTH YEJIOBEKa

O06001IeHre ¥ cUcTeEMaTH3alus 3HAHUI.

Ponb 1 MecTo (hU3HKHU U aCTPOHOMHH B
COBPEMEHHOU HAy4YHOUW KapTUHE MHUpa

148

149

O00011IeHrEe U CHCTEMATH3aLNs 3HAHUIA.
Posne dpusnueckoii Teopun B
(hopMHUPOBAHKH MPEICTABICHUH O
(hbU3UYECKOI KapTUHE MUPA, MECTO
(bu3MUecKoil KapTUHBI MUpa B O0IIEM Psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
teMe "Kunemarnka"

150

151

152

O06001IeHYE ¥ cCUCTEMATHU3ALM 3HAHUN 110
Teme "Kunemaruka"

O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110
teme "JluHamuka"

O06o0011eHne U cucTeMaTu3alys 3HaHUH 110
teMe "CraTtuka TBEpAoro rena”

153

154

155

O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KHMHETH4eCKON Teopun’

O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110

teme "Tepmoannamuka. TeroBbie
MalluHb!"




156

157

O060011eHrEe ¥ cUcTeEMaTH3alus 3HaHUHI 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3zoBbIe niepexoabl"”

O060011IeHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
Teme "DnekTpudeckoe mnoie"

158

O06o00mieHne 1 cucTeMaTU3alus 3HaHUH 110
teMe "[1ocTOsHHBIN 3neKTpUUecKuid ToK"

159

160

O06o0muieHne 1 cucTeMaTU3alys 3HAaHUH 110
teMe "Toku B pa3nuyHbIX cpeaax”

O00011eHrEe ¥ cucTeMaTh3alus 3HaHUI 110
TeMe "MaruutHoe noie"

161

PesepBHeIil ypok. O600ICHHE 1
cHCcTeMaTHu3alus 3HaHUH 110 TEME
"DJeKTpOMarHuTHas UHTyKLIHS"

162

163

164

165

PesepBHeIil ypok. O600ICHHE 1
cUcTeMaTU3alus 3HaHWH 110 TEMe
"Mexannueckue koneoanus"

PesepBHrlIit ypok. O6o01ieHne 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe

"DeKTpOMarHuTHEIE KosieOanus"

PesepBHelit ypok. O6o01IeHre 1
CHCTEMaTH3allUs 3HAHHI TI0 TeMe
"MexaHHUYECKUE U AIEKTPOMArHUTHBIE
BOJTHBI"

PesepBHrliit ypok. O6001IeHNEe 1

CUCTEMATHU3AlU 3HAHUU 10 TEME
"Onruka"




166

167

168

PesepBHbIil ypok. O600ICeHHE 1

cucreMarmni3anusia 3HaHI/II\/JI II0 TCMC
"OcuHoBer CTO"

PesepBHbIil ypok. O600mICeHHE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"KopnyckynsipHO-BOITHOBOM Ayain3m"

PesepBHelil ypok. O600mIeHHE 1
cucTeMaTu3alus 3Hagui mo teme "dusuka
aroma"

169

PesepBHeIil ypok. O600ICHHE 1
cUCTEMATH3aINsI 3HAaHUH 110 Teme "dPu3uka
ATOMHOTO SI/Ipa U JIEMEHTapHbBIX YyacTul"

170

PesepBHeIil ypok. O600ICHHE 1
CHCTeMaTH3allus 3HAHUH [0 TeMe
"OnemMeHTsI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka. Mexannka, 10 xiracc/ Mskumes I'.51., CuasikoB A.3., O0mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIMOHEpHOE 00IIECTBO
«3narensctBO «IIpocBenienue»

» Gusuka. MonekysipHas ¢puszuka. Tepmoaunamuka, 10 kinace/ Msikumes I7.51.,
CunsikoB A.3., OO01IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « [PODAY;
AxknmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienner

» Guzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Msikuties I'.41., Cunsikos A.3.,
OO011ecTBO ¢ OTPaHUUCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIMOHEpHOE
obmectBo «M3aatenbctBo «lIpocBemenner»

» ®usuka. Konebanus u Boauel, 11 xinace/ Msakumes I' 4., Cunsgkos A.3.,
OO611ecTBO ¢ OTPaHUUCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

» Guzuka. Ontuka. KBantoBas ¢usuka, 11 kinacc/ Msikuies I'.5., Cunsikos A.3.,
OO011ecTBO ¢ OTPAaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKlIMOHEpHOE

obmectBo «M3aatenbcTBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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