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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 (enepasbHONH pabodeid mporpaMMbl BocnuTaHus W KoHmenuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIepKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEIOBATENBHOCTh U3YUYEHHSI TEM U Pa3/EiiOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIUXCS.
[IporpamMma mo ¢u3uke Aa€T MpEeACTaBICHHE O LEIAX, COAEpKaHUM, OOIei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYYAIOUIMXCS CpeAcTBaMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriyOJIEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BATh
3aJa4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM IS
IPOSIBJICHUS] CBOMX HHTEIIEKTYyaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaxKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JJii MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAJIBHOCTSIM.

B nporpamme no ¢pusmke onpenensitoTcs miaHupyeMble pe3yabTaTbl OCBOCHUS
Kypca GU3NKM Ha YpPOBHE CpemaHero o0miero oOpa3oBaHUS: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). Haydno-
METO/I0JIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOy4YaroIUXCsl, OCBOMBIIMX
nporpammy 1o (pu3uke Ha YpOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTIiTyOJIEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gu3rke BKIIOYAET:

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

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

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCITOJIb30BaHA YUYUTEISIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOYUX MPOrPaAMM.

[TporpaMMa no ¢u3uke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIIET BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOJUYECKHX
NOJXOJOB K NpenoAaBaHui0 (U3UKH HAa YriayOJEHHOM ypOBHE NTpPU YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoJjiee OOIMX 3aKOHAaX MPHUPOAbI, BBICTyIas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHu’ 00 okpykatoieM mupe. LLIKompHBINH Kype HU3UKH — CHCTEMOOOpa3yOIInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (DU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWN, HW3yYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW ONpeNeIuiio XapakTep W OypHOe pa3BUTHE
pa3zHo00pa3HBIX TEXHOJIOTHI B cpepe SHEPreTUKU, TPAaHCTIOPTa, OCBOSHUSI KOCMOCa,
MOJTyYEHHUS HOBBIX MaTEpUaAlOB C 3aJaHHBIMM CBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOyuaronierocsi, B (pOpMHUpOBaHNE YMEHHUI MPUMEHATh HayYHBIA METOJ MMO3HAHUS
IIPU BBIIOJTHEHUH UMHU YUYE€OHBIX HCCIEI0BaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001Iero 00pa3oBaHus MOJ0XKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €I0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEH KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuail U3 BCEX pa3leloB (M3KKH, BKIIOYAET KaK
BOITPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (pu3mku
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymwmm B Kypce sBIsieTCs
(dbopMUpOBaHUE MPENCTAaBICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanusanus OpeAnoyiara€T MCIOJb30BAHUE
I'YMAHUTAPHOTO TOTEHIMAIa (PU3NYECKOM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MpoOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANnosaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTPONCTBA, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIB30BaHUS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHue coJepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. i Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIB30BAHUK CAMOCTOSTENIbHOIO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYyIomero ¢akropa ydeOHoro mporecca. s yrmyOn€aHoro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NIECcKoro npakTukyma. B mepBom ciydyae npakTukyMm
npoBoauTcs 6o B koHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJ1accoB. BTopoi crocod — 310 uHTerpamust padot
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 mno (¢usnke cHUCTEMa YYEHHMYECKOIO HSKCIEpUMEHTa,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEICTaBICHA €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUUYECKUX PabOT OCYILIECTBIISIETCA
ydacTHUKaMU 00pa30BaTeIHHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMSI M OCHalleHus kabuHera ¢usuku. [Ipm 3TOoM oOecneumBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSMU NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHIMaHUE yIeIseTCs PEIICHNIO PACUETHRIX U KAYECTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUYECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YyUCHHbIE
3aKOHbl M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO pazjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HAaHUH U3 pa3HbIX pa3AenoB. [IJis KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
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 oOmero oOpa3oBaHUs JOJKEH H3y4daTbCid B YCIOBHUSAX IMPEAMETHOTO
kabuHeTa. B kabuHere (U3UMKM OOIDKHO OBITH HEOOXOAMMOE JabopaTOpHOE
000pyI0OBaHUE IS BBIMOJIHEHNS YKa3aHHBIX B IporpaMMe 1o pu3nke y4eHU4eCKux
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JeMoHCTpanoHHoe o0OopyaoBaHue (opMupyercs B COOTBETCTBHUM C
OPUHLIAIIOM MHUHUMAJbHOM JIOCTATOYHOCTH M  OOECHEeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(yH1aMEHTaJIbHBIX 3AKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTHUECKUX paboT
dbopMupyercss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U 0O€CleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTuueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
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
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HAHWUS U (HOPMUPOBAHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHUSI KAK pe3yJbTaTa U3yUEHHUsS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O POIM (PUMKK AN Pa3BUTHUS JPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  IESITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeieMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecreynBaeTCsl pelieHHeM CIEIyIoMX 3ajad B
mporiecce u3yueHus Kypca (GU3uKH Ha YPOBHE CpEIHET0 00IIero oOpa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAasl  MEXaHUKY,  MOJEKYJSIpHYIO  (DU3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dbopMupOBaHHE YMEHUHN PUMEHATh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHUS
Gu3nyecKuX SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS MPAKTUUYECKUX pPEIIEHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIINX CaMOCTOSATEIbHOE CO3JaHue (HU3NUECKON
MOJICNIA, AJEKBAaTHOW YCJOBHMSM 3aJadyd, B TOM YMCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MTPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOIO IUIAHUPOBAHUS W IPOBEICHHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHaiM3a M MHTEpOpeTanud  HHpOpMaIui,
OTIpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO37laHUE YCJOBUM [JIsi pa3BUTUSL YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (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 pusuku (yriayOaéHHBIM 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 SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYAJIBHBIX
O0COOCHHOCTEHN 00yJarouxCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3znea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsg Hayka o npupoje. 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 MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE 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. PU3NYECKH1 3aKOH, TPAHULIBI €M0 MPUMEHUMOCTU. PU3NYECKAs] TEOPUS.

Ponb u mMecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHre cuiibl TOKa M HANPSHKEHUS B LIEMU MOCTOSHHOTO TOKA IMPU MTOMOIIIH
aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi adboparopueit mo dusuke. [Ipumepsl uzmMepeHus
($bU3NYECKUX BEJIMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUWKEHHE. OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKH.

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

[lepemeliienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUYKH, MX MPOEKIMH Ha OCH CHUCTEMbl KOOPJUHAT.
CroxeHue nepeMeleHNi U CI0KEHHE CKOPOCTEM.

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

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



KpuBoimHenHOE  nBMKEHME. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas W JUHEWHas cKopocTh. [lepmom m wactora oOparieHusl.
[{eHTpocTpeMuUTENBHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LIENTHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAaun, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauyuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHYKEHUS.

CrocoObI UCCIIEIOBaHUS IBHKECHUH.

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

[TpeoOpa3oBanue ABMKEHUI C UCIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO34yX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenne ABMKEHUS Tena, OPOLIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3zoBaHue yrioBoil CKOPOCTU B PELyKTOpE.

CpaBHeHuE TTyTeH, TPACKTOPUIA, CKOPOCTEN ABMKEHHUS OJTHOTO M TOTO e Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU NMPSIMOIMHEHHOM PAaBHOYCKOPEHHOM JABUXEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUs (peKOMEHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI JTabOpaTOpUN ).

N3yuenue nBuxeHus Tena, OpoIeHHOro ropu3oHTanbHO. [IpoBepka rumnoresbl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IIOJIETA U
HAa4aJIbHOM CKOPOCTBIO TeEJa.

W3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanrie 3aBUCUMOCTH TIEpHOJIa OOpallleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



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

Macca tena. Cuna. [IpyHuun cynepno3unmu Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna TsoxkecTd. 3aBUCUMOCTD YCKOPEHHUS CBOOOTHOTO MAaJIEHUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi MHUpOThI. JBUkeHHEe HEOECHBIX Tell
U X CIIyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckass CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TEJA B KUIKOCTH WITU
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 PAaBHOICHCTBYIOIIEH MPUIOKEHHBIX K TEIIy CHJI C TPOU3BEICHUEM
Macchbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cWil, BOSHMKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U NMAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3mepenre paBHOACUCTBYIONMICH CUJI TIPH ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka rUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBHKEHHS OpycKa I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydyeHne NBUXKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepes
JETKui OJIOK.

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

WccnenoBanne NBKeHHUsI OpycKa MO HAKIOHHOHN TUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TPEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKECHHE
TBEpAOro Tena. MOMEHT CHIIbl OTHOCHUTEINBHO OCH BpaumieHus. llnedo cuisl
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Temny. LleHTp TsbkecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

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

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIITENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axkonbl coxpanenusn 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUHU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuisl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeICTaBICHUE PAOOTHI CUIIBI.

MoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOYKH.



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

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM i1 MACaIbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONIEP, NPYKUHHBIA MTUCTOJIET, TAPOCKOIL, PUTYPHOE KaTaHNUE HA KOHbKAaX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

W3mepeHne MOITHOCTY CHUJIBI.

M3MeHeHne 3Hepruu Tella MPU COBEPILIEHUU PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M NOTEHLMAJIbHOW SHEPIrUi IpHU
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne nMiryJibca Teja 1o TOpMO3HOMY ITYTH.

W3mepeHnue cuibl TITU, CKOPOCTH MOJIETH 3JIEKTPOMOOUIIS U MOIIIHOCTH CHJIbI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJACHCTBHM.

M3mepeHne KHHETUYECKOM SJHEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON SHEPTUU NPYKHUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABMXKEHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKOe BHKEHHE. XapaKTep IBHKECHHUS
M B3aMMOJEHCTBUS YaCTHI[ BeUIeCTBA. MoJenu CTpOEHUs Ta3oB, KUAKOCTEU U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [loctossHHas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. [llkama
temneparyp Llenbcus.

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

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpToHa. M3ompoiiecch 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 TEOPUM UICATBHOTO Ta3a).

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

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anmuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYIJI.

Mopenu KpucTamin4ecKuX peueToxk.

HabGmronenue u uccienoBaHue N30mpoIeccoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnepoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS TIPH
TEII000MEHE MEXTy ropsueil U X0JI0IHOM BOJOM.

N3ydenne H30TEPMUYECKOr0 Tporecca (PEeKOMEHJO0BAHO HCIOJb30BAHUE
rdpoBoii 1adopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNE 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CPEAHNE 3HAYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEMIIOBOMY PABHOBECHIO.



Mopnenps wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWI:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE ISl BHYTPEHHEH JSHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1uisi BHYTPEHHEW SHEPTUH OAHOATOMHOIO HJIEAIbHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOJAUHAMUKE. Brruucienne paboTel 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEPruu
TEPMOJUHAMHUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tenma. YaelbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYaenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoiuuecTBa TeminoThl mnpu Teruonepenade. I[lonstue 00
aanabaTHOM IIpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHss1 3Heprus. KoimuecTBo TermoTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUd TEPMOAMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHUCTEMBbI MPOXOIUT €AMHCTBEHHAsS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tea K 0oyiee HarpeToMy 0e3 KOMIIEHCAIIUU
(Knaysuyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[Tpunnumns! nectBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareiieid. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuuecKkue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3CNIbHBIA W KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHA,
MOJIyYeHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOCa, yTHIM3aIHs OMOOPTaHUYECKOTO TOILIUBA JIJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHenue Temneparypsl npu aauadaTuyeckoM pacIliupeHUU.

Bo3nymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aqnabaTHOro mpolecca.



KoMnproTepHble MOJEIN TEIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnwie pabomeol, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOrO Mpolecca.

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.

HaceleHHble W HEHachlleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTH
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. Kpucramnmueckue u amopdHbie Tena. AHU30TPOINHS CBOWCTB
KpuctaiuioB. [lmaBneHne W Kpuctaimmszauusa. Y JIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOaumarius.

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

TennoBoe pacimupeHue XKUIKOCTEH 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.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGUUMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanspasie saBineHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TerioBoe paciMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHMS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUs.

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.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

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
IIPWIOKEHHOW K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OJnekTpu3alus Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYHPOBOIHUKU.
DneMeHTapHbIN JIEKTPUYECKH 3apsl. 3aKOH COXPAaHEHHUS AJIEKTPUUECKOTO0 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KysoHa.

DIekTprdecKoe nose. Ero neicTere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  monsa.  [IpoOHbiii  3apsa. Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJis. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsia B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIHMAN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB JUISl JIEKTPOCTATUYECKOrO Moy (KaKk OJHOPOJHOTO, TaK H
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy 3JIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo o00béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHBI JMHUN HANpsDKEHHOCTH OTHUX TMOJNEH U
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

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

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.

KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpA.



[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, 3a3eMIIEHHE BJIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJI€ ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, 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
MOCJIEIOBATEIbHOM COECMHEHUN KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmMpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSIHHOTO JJIGKTPUYECKOro Toka. M cTouHUKH
toka. Hanpsokenue U u O/1C é.

3akon Oma Jid yyacTka 1emu.

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

[TocnenoBaTenbHOE, NapajuieIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHBIX dekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenna.



MOIIHOCTE 3JIEKTPUYECKOIO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akKoH OMa 715l TOJTHOM
(3aMKHYTOM) dJeKkTpuyeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

W3MepeHne CUJTbl TOKa U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUSA I PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOAMO/IA.

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

HccnenoBanre 3aBUCUMOCTH CHUJTBI TOKA OT COMPOTUBIICHUS MPU MOCTOSTHHOM
HaIpPsHKEHUH.

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

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXKY MOTOCAMU UCTOYHHUKA TOKA OT
CWJIbI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHnne yaebHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTH CUJIbI TOKA OT HAIpsSOKEHUS Ui JIAMITBI
HaKaJIMBaHUS.

YBenuueHue npejiesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTUBJICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXKY MOTOCAMU UCTOYHHUKA TOKA OT
CUJIBbI TOKA B IEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METALIOB. 3aBUCHUMOCTh COMPOTUBICHHUS METAJUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX MYYKOB.



[ToynmpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBogHIKOBBIE TPHOOPHI.

ONEeKTPpUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onextponns. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

DJNeKTpUYecKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: Tra30pas3psiaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOP, (HOTOAUO/, CBETONO, TAIbBAHUKA, pAQUHUPOBAHUE ME/IU, BBITUIABKA
QIIFOMUHUS, YIEKTPOHHAs MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3IyXA.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamoprnuvie padomul, nPAKMUKYM.

HaoGmronenue amexrpoiusa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3ryeCcKUil MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYHH.
O1neHKa rpaHul] TOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  DIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaénnoro ypoBHs B 10 kiiacce ocyiecTBiasieTcs
C Y4ETOM COAEPKATEJIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKW,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnule nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4yHBIH (hakT, TUIOTE3a, (U3MYEecKas BEIUYMHA, 3aKOH,



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

Mamemamuka: peumieHue cuUCTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroHOMETpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH cpelbl,
yTUIN3alusg OHOOPraHMYECKOro TOIUIMBA JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepuajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKME KPUCTAIIbL, JJIEKTPUUECKHE CBOWMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINS, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJNIb30BAaHHMEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTOJIb30BAaHMUE 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHallOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBbIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUH.

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

Cuna Amriepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabota cuibl Jlopenria.

MarunuTtHoe none B BemecTse. @eppOMArHETHKY, ITapa- U JUAMarHETHKHU.



TexHuyeckrue YCTpOHMCTBA M TEXHOJOTUYECKUE IMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YACTHII.

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 MIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomazHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKuuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toxku Pyko.

OJIC mHAayKIMM B NPOBOJHHKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenue camounaykuuu. I1C caMOUHAYKIINH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIUTa OT JICKTPU3ALMH TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3emuu.

Jemoncmpayuu.

HaOnronenue siBneHus 3I€KTPOMarHUTHOM HHAYKIUU.

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



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

UccnenoBanne 3aBucumMocTd JJ]C caMOMHAYKIIMU 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 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3zpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amvmntyna u ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kosnebanuid. Ilepumon Manabix CBOOOJHBIX KoJieOaHUIA
MaTeMaTU4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusiHMe 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmroienre He3aBUCMMOCTH TIeproia MajlbIX KOoJeOaHu rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanune 3aTyXamux KoiaeOaHuii U 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

HccnenoBanne koyie0aHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPH KOJICOAHUIX Tpy3a Ha TPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W TPYKHUHHOTO
MasTHUKOB.

N3yueHue 3aKOHOB JBUKEHHUS TeJa B X0JI€ KoJeOaHUl Ha yIpyroM MOJBECE.

N3ydeHnne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumuosie KoJ1e0aHUA.

Konebarenbupiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
ueanbHOM KosiebatenpHOM KoOHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsga KOHAEHcaTopa C aMIUIMTYOM CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYyXI€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHBI TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS TMpU PA3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouanbHbli TIEPEMEHHBIA TOK. Pe3ucTOp, KOHAEHCATOp W KaTylKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onaHc HanpsxeHUi.

WneanbHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKM IpU IPOU3BOACTBE 3JEKTpodHepruu. KymibTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKrue yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOINepeiay.

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJICOAHUN OT UHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJI€OaHUM.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUH.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXI€HHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylmika MHIYKTUBHOCTH M KOHAEHCATOP B LEMNHU NEPEMEHHOIO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y CTpoicTBO 1 MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojens TUHUH 3IEKTPOIIEepe1adH.

Yuenuueckuii 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 31eKmMpoOMaZHUNHbLE BOJIHBL.

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. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opreHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

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

[[Ixana 3MeKTPOMarHUTHBIX BOJIH. [I[prMeHEeHHE AIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPeIbl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeEBU30p, aHTeHHA, TenedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.

Habmtoienue oTpaskeHus U MPeJIOMIICHHUS MEXaHUIECKIX BOJIH.

Habmonenue naTepdepeHnny u nudpakinm MEXaHUIeCKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro MpUMEHEHHE.

Habmtonenue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW W
4acTOTOM KoJieOaHUM.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, IPETOMIICHHE,
noJisipu3anus, 1udpaxkuus, HHTephepeHIIHs.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenne 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.

Xox nyueit B npusme. [ucnepcust cera. CloxHBIA cocTaB 0€Ioro cBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblil yroyl IOJHOr0 BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye JuH3bl. ToHkas TnH3a. DOKyCHOE paccTOsIHUE
U ONTUYECKAs] CHJIAa TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOU
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENIBHOTO IOKa3aTeJs
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 NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEphEpEHIHOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiumoHnHas pemérka. YCJIOBHE HaOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEMIETKY.

ITonmsapu3zanus ceera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: OYKH, JYIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOCKIMOHHBIN ammapaT, MPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeaomMiIeHUs CBETA.

HaOnronenue moJiIHOro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HNccnepoBanne XoJa CBETOBBIX IIYYKOB 4Epe3 INIOCKOMAPaJIEIbHYIO
IJIACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepeHnu cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKy.

Habmonenne nudpakiilmiOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKmuKym.

N3Mepenue rnokaszarens NpesIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpAcCTOSIHUS OT BellecTBa (Ha
pUMEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS pacCEUBAIOIINX JTUH3.

[Tonyuenne n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JINH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AINH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIINN JIa3ePHOTO U3IIYUEHHUS HA IBYX IIEISIX.

Halmronenue aucnepcum.

Hab6mronenue u uiccnenoBanue AUGPaKIIMOHHOTO CIIEKTPA.

N3mepenune nrHbI CBETOBOM BOJIHBI.

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

Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuaibHON
TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHU U COKpAIICHUE JJIMHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITyJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOS.



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

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue HMIYyJbca W DHEPTUM  PEISATUBUCTCKUX 4YacTll (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. DHEPTHUS 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 OTpaXkawllyto moBepxHOocTh). OmbiTel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIelca dactuubl. KopmycKylsipHo-
BOJTHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEN
I'eitzendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3akoHOB BHEIIHETo (poToaddekra.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

UccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanrie 3aBUCHMOCTH CUJIbI TOKA Y€pPE3 CBETOIMO/ OT HAIPSKEHHUS.

Tema 2. @u3zuxa amoma.

OnbITEl MO KCCIENOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas mMonenb aroMa
Peszepdopna.

[Toctynatel bopa. U3nyuenue u norsiomienre (GOTOHOB MPHU MEPEXoe aToma ¢
OJIHOTO YPOBHS HEPTUHU 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.

Hemoncmpauyuu.

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.

HccnenoBanre CIeKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA 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 TO3UTPOHHBINA Oera-
pacnaj. ['amMma-u3imydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBOICTBa MOHHU3UPYIOLIETO H3Iy4YCHMs. BIusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHblN POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT macchl sipa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembr
YOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPTIETUKH.

Mertonapl perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-TriitooHHas MOAENb aApPOHOB.

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

EauHcTBO Qu3nueckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HccnenoBanre TpeKoB 4acTHI] (II0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenne noriomuieHus OeTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHs acTpoHoMuu. [IpuKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMuu. IIpyMeHUMOCTh 3aKOHOB (U3MKK IS OOBSCHEHUS TPUPOJIbI
KOCMHYECKUX OOBEKTOB.

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

Bun 3Bé3gHoro HeOa. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEePUCTUKHU. /[narpaMMa «CrieKTpaibHbII Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

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, MaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHKYM.

Crnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (DU3NYECKUX BETUYHH.
O1neHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
(bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHUECKUH  HKCIEPHUMEHT,
71abopaTopHbIe pabOThI, TPAKTHUKYM).

O0o0maromIee MOBTOPEHHUE.



O06o0061enne U cucTeMaTH3alus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MonekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnkay, « IIEMEHTbI aCTPOHOMHUH U aCTPODU3UKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH Y€TIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYECHHE ONMUCATEIBHOU,
CUCTEMATH3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoit Teopuu, posib HU3MIECKON Teoprun B POPMUPOBAHUU MPEIACTABICHUI
0 (u3NUeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTHUHBI MUpPa B OOIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeamMeTHbie CBSA3M.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kinacce ocyuiecTBisercs
C YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYYHOZ20
nO3HaHuA: FBICHHUE, HAay4HbId (DAKT, rumoresa, (pu3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YpaBHEHHW. TpPUTOHOMETPUYECKHE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NMPOEKLMM HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIMNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpejiesIeHHe TUIONIAIN TIIOCKUX PUTyp U 00BhEMA Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoyieOaTeIbHBIE
JIBW)KCHUSI B JKUBOW MNPHUPOAE, OKOJOTMYECKHME PHUCKH TIIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SBJICHUS B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTANTIMYECKON pEeIIETKU, CIEKTPATbHBIN aHaIHU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOJBUTraTENb SIKOOM, reHepaTop MEPEeMEHHOI0 TOKa, WHAYKIMOHHAS Ieyb,
JVMHUN 3JIEKTponepenad, 3JIEKTPOABUraTeb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynpTpa3ByKOBash JUArHOCTHKAa B TEXHUKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COMHEYHasi OaTapesi, CIyTHUKOBBIC
MPUEMHHKH, AJIE€PHAs SHEPTeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duszuka»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTrO OOUIECTBa, pPaCIIMPEHHUE >KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKON MO3ULKUN 00YUYaIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIE€HA POCCUNCKOI0 OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JAECATEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOIIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B 0Opa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMM  HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIUSIMHU 1 HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTPpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OIIEHWBATH CUTYalMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYHUBOIO OYIYIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIKOYAs OCTETUKY HAYyYHOIO

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



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (U3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIH
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(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE IJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

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

pacuIMpeHue OmbITa JNESITEIBHOCTH IKOJOTUYECKOW HampaBiICHHOCTU 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
U3y4YeHUs: (PU3MKU OCYIIECTBIATh MPOEKTHYIO U HCCIEA0BATEIbCKYIO
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 PEIICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIOITUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LEISAM, OLIEHUBATh PUCKU TTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH Pab0OTy B YCIOBHUSIX PpEATBHOTO,
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;



BJIaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbHOCTH B 00NAacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh 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 €€ pEIIeHUs, HaxOQuThb AapryMEHThl IS
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 M (POPMYIHPOBATH COOCTBEHHBIE 3a/aud B 0Opa30BATEIbHOMN
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTHYECKYIO 00JIacTh
KU3HEICITSIIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pabora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB Da3HbIX THIIOB, CaMOCTOSITEJIbHO OCYUIECTBIATh ITOMCK,
aHaJli3, CHCTEMAaTU3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMUHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTUA B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHKATHBHBIX W
OpPraHM3allMOHHBIX 3a/ady C COONIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKAHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HayeHUs WHGOpPMalMKW M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyaTH3AIIH.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:



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

pacmo3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHTyalllii W CMsr4aTh
KOH(JIMKTHI;

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

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaTbHOU
paboTHI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHHA C yuéTOM OOLIMX
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
pe3yJbTaThl COBMECTHON PabOTHI;

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;

OCYILIECTBISATh IO3UTUBHOE CTPATETUUYECKOE IIOBEIEHHWE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISTH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JEATEIHOCTh B 001aCTH
(bU3UKK U aCTPOHOMMH, BBISIBIIATH MPOOJIEMBbI, CTAaBUTh U (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTABJISITh IUIAH PEHICHHs pacYETHBIX U KaueCTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3UKY, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYyJIbTYPHBIN
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 BEPHOTO
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 CBOM HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIN3e Ppe3yIbTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPaBO JAPYTUX HA OLIMOKH.

B nponecce AOCTHMXKEHUS JIMYHOCTHBIX PE3yJNbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHUd Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAMOIaT AFOTITHHA
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

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

e CAMOPETYJIMPOBAHUS, BKIKOYAIIETO CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEAEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
AMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HTHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIA U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JApPYTHX, YUYWUTHIBATh €ro MpPH OCYIIECTBICHUM OOILECHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTNIEPEKUBAHUIO;

e COLMAJbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemaTh KOHQIUKTHI.

[MTPEAMETHBLIE PE3VJIbTATDI

K xonity oOyuenus B 10 knacce npeIMeTHBIE PE3yIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAOIINXCS 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
(sIBJIEHMI): MHEpLMATIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPJIOE TEO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abCoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCOTIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeJla, WICAJIbHBIN ra3, TOUCYHBIN 3apsil, OJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

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

aHaJIM3UpPOBaTh M OOBSCHATH MEXAaHWYECKHE TMPOLECCHl M SIBJICHMS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M IEepeMelieHus,
3akoHbl HproTOHa, mpuHIMI — OTHOCUTENbHOCTH ['anmwmies, 3akoH
BCEMHMPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXaHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOrO Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHHs HMMIIYJIbCa M MEXaHUYECKOM
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHble mojokeHus MKT u 3akoHbl MOJIEKYJsIpHOM (UBUKUA H
TEPMOJMHAMUKUA (CBA3b JAaBJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS W KOHLEHTpALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOrO JBHKEHHUS €ro YacCTHll, CBA3b JABJICHMS MJI€AJIBbHOTO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPAaTypoH, YypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCaX), MPU ITOM HCIIOIb30BAThH



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
AIEKTPOCTATUYECKOTO TMOJIA, MPUHUUIN CYNEPIO3ULIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas 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 41 37I€KTPoIIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJB3YSl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKasi SHEPTus,
MeXaHU4ecKasl YJHeprus, padoTa CUIIbI, ICHTPOCTPEMUTEILHOE YCKOPEHUE,
CUJla TSDKECTH, CHJIA YOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOi
nedopmali Npy>KUHbI, KOJIUYECTBO TEIUIOTHI, a0COJIFOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPCHHSISI JHEPrUs HUJEaTbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEmIOBOrO IBUTATENs; SJICKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSXKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1apa B BaKyyMe M B JUBJIEKTPUKE, MOTEHIIMAI
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJBHKYIIAS
cuia, CUjia TOKa, HaIlpsKEHHE, MOIIHOCTh TOKA, SJIEKTPUYECKAs] EMKOCTh
IJIOCKOTO  KOHJEHCATOpa,  COMPOTUBICHHME  y4YacTKa  LENH  C
MOCJIEIOBATEIbHBIM U TTAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TPOTEKaHWUA  (PUBNYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIXeHUE, nuddysus, ucrnapeHue,
KUIICHUE U KOHJICHCAIINS, TIJIABJICHUE U KPUCTAIUIA3ALINS, HAITPABICHHOCTh
TeIIonepeaayu, 3JIEKTpU3alurs TeJ, SKBUIIOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO MTPOBOHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETMYHHBI OT
JIPYToM € UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUN, IPU TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH
¢uznyeckux BeMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  WM3MEpPEHU, JenaTh BbIBOJBI IO  pe3yJbTaTaM
UCCIIEIOBAHUS;



IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTUMAIBHBIA METOJ] M3MEpPEHUs, OICHUBATh aOCONIOTHBIEC U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH ONBITHI 110 MPOBEPKE MPEIOKEHHON TUIIOTE3bl: MIIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJlyuYeHHBIE Pe3yJbTaThl W JENaTh BBIBOJ O CTaTyce MpenoKEeHHOU
TUMOTE3bI;

co0r01aTh IpaBuiia 0€30aCHOIO TPY/1a IIPY MPOBEACHUN UCCIIEAOBAHNUN B
pamMkax  yuyeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBaAHUS;

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 UCTOJIH30BAHUM MATEMaTHYECKHMX METOJOB pEIICHHs 3aiad,
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 WHTETPAllUi 3HAHUNA U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO0 IHMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCyKJIE€HUI C ONOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PAOOTHI U3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPONUCTB U
TEXHOJIOTMUECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOICTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHOM € (PU3MYECKHMMH IMpoLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONH30BAHUH, a TAaK)KE€ Pa3yMHOM HCIOJIb30BAaHUU JTOCTHIKCHHIA
HayKd M TEXHOJOTMM JUId JaJbHEHIIEr0 pa3BUTHUA YEJIOBEYECKOIO
00I11eCTBa;

OPUMEHATH pa3jMyHble COCOObl paboThl ¢ MHpOpManuen (HU3NUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJIOTUH JUIsl TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

POSIBIISITH OpraHU3alMOHHBIE U NI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHNe€ C MCIOJIHEHUEM pa3IUYHbIX COLHUAIBHBIX pOJIEH,
IUIAaHUPOBATH PA00Ty IPYMIbI, PALIMOHATIBHO PACHPENEATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHMBATH BKJIaJ KaXXIOIrO W3
YYaCTHUKOB T'PYMIIBI B pELUICHUE pacCMaTPpUBAEMOM TPOOIIEMBI;

IPOSIBIISATHE MOTUBALUIO K Oyaymield npohecCUOHAaIBbHON AesITeIbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUUYECKOU, TEXHOJIOTHYECKOU, COLIMATbHON
U ATUYECKON cdepax AesATEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OIUCATEIBHON, CHUCTEMaTU3UPYIONIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOU TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
dbusndeckoil Teopud B (POPMUPOBAHWU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTWHBI MHpa B OOIMEM psTy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnuyaTh yCIOBUS IPUMEHUMOCTH MOJIENei (PU3NUYEeCKUX TN U MPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHUYECKUE KOJIeOaHUsS, MaTEeMaTHYECKUN MAasTHUK, WJICaTbHBIN
PY>KUHHBIH MasTHHK, rapMOHUYECKHUE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIeld aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBuUs (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBJICHMUS,
UCIIOJB3Ysl OCHOBHBIE TIOJOKEHUSI M 3aKOHBbl DJJIEKTPOJAMHAMUKH U
CHELUATbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



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

aHAJIM3UPOBAaTh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHHUS, UCIIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotorddekra, nepBelil ¥ BTOpoi moctynarsl bopa, puHIUI COOTHOIIEHUS
HeomnpeaenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUS 3aps0BOrO U
MacCOBOTO YHCEJI M SHEPTUU B SJIEPHBIX PEAKLUAX, 3aKOH PAIHOAKTHUBHOTO
pacrajna);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
1OJI, PA3HOCTh MOTEHLMAJIOB, JJEKTPOABMXKYLIAs CHJIA, HWHAYKLUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWja AMIeEpa, UHAYKTHBHOCTD,
ANEKTPOJABIKYIASL CHUJIAa CAMOMHIYKLHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUN UMITYJIbC, TOJIHASI SHEPTUS, SHEPTUSI
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
¥ 3apsiz apa, SHEPTUsl CBSI3U SApa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWA  (PU3NYECKHX  SIBJICHUIA:
AJIIEKTPOMArHUTHAsL UHIYKIHUS, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, JOUCIEpCcHs, TIOJHOE BHYTPEHHEE OTpa)KeHHE,
doTornexrpuueckuit apdekt (botorddexr), anvba- u 6eTa-pacnasl saep,
ramMMa-u3irydeHue sjep, Gu3ndeckue MPUHIIMIIBI CIIEKTPATbHOIO aHATIN3a U
paboTHI J1a3epa;

ONpEENATh HalpaBiI€HUE WHIYKUWW MAarHUTHOTO MOJIsi MPOBOJHHMKA C
TOKOM, cuJjIbl Amnepa u cuiibl Jlopenna;

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

IPUMEHSATHh OCHOBOMOJATAOUME ACTPOHOMUYECKUE TOHATUS, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNHM 3BE3] U BeelleHHOIM;
IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJb30BAaHUEM MPSAMBIX HM3MEPEHMH, IMpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTHU
¢usznyeckux BEMMYMH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaThb  BBIBOABI IO  pe3yjibTaTam
UCCIIEJOBaHMSI;



IPOBOANTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
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  OJKCIEpUMEHTa, MpakKTUKymMa U  y4yeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarh pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3znyecKkoil MOZENbI0: Ha OCHOBAHWM AaHalIMW3a YCJIOBUS BBIOUpATH
(bu3nuecKkue MOJenH, OTBEYarolue TpeOOBaHUSAM 3aJay, MPUMEHSTH
(GopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNAThl (PU3UYECKUX TEOPUI
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOIIMXCS TaHHBIX, aHAJIU3UPOBAThH
pe3ysbTaThl U KOPPEKTUPOBATh METOABI PEIIECHUS C YUETOM IMOIYYEHHbIX
pE3ybTaTOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOyrolue NPUMEHEHUs 3HAHWU H3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalud 3HAHUW U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO0 IMKJA: BBICTPAUBATH JIOTMUECKYIO
LEMOYKY PacCy>KJIEHUI ¢ ONOPOIl HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

MPUBOIUTH TPUMEPHI BKIIAJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH TPOLIECCAMHU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAyKd M TEXHOJOTMHA JUIs JaJbHEWIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jNyHble CIOCOOBI paboThl ¢ MHpOpManuend (HU3nIecKoro
COJIEp)KaHUsl C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX



TEXHOJOTHI, IPU ATOM HCHOIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMallMY, IOJYyYEHHONM U3 pa3IM4HbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO IPUOOPETEHUSI HOBBIX 3HaHUH B IIPOLIECCE BBIITOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIeN0BaTENbCKUX PaldoT;

paboTaTh B Tpynmne C HCIOJIHEHUEM PAa3INYHbIX COLIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH Pad0Ty IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLICHMBATh BKJIAJ Ka)XJO0ro U3
YYaCTHUKOB T'PYMIIBI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuyecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ieiioB U TeM (uudposrbie)
Kontpoabubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl

Pazgen 1. HAYUHBII METO/, IIO3HAHMS IIPUPO/IBI

1.1 Hayunslii MeTO O3HAHUS IPUPOLBI 6

Htoro no paznemny 6

Pa3zgen 2. MEXAHUKA

2.1 KunemaTtuka 10 1

2.2 Jnmnamuka 10

2.3 Craruka TBEpIOTO TEa 5 1

24 3aKOHBI COXPaHEHUS B MEXaHUKE 10 1
Wroro no pazneny 35

Pasnea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmonunamuka. TeniaoBbie MalTUHbI 20 1
33 ArperaTtHble cocTosiHUS BenlecTBa. dDazoBbie 14 1
' IEPEXOJIbI
Uroro no pazgeny 49

Paznen 4. JIEKTPOJAUHAMUKA

4.1 DIEKTpUYECKOE T0JIe 24 1




4.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 24
43 Toku B pa3IMuHbBIX Cpeaax 6
Hroro no pazneny 54
Paznen 5. PUSHUYECKHAN MPAKTUKYM
5.1 Pu3n4ecKuil IPaKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne n/m P Kontpoabubie | IpakTuueckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJNIEeKTpOMarHuTHask MHIYKIUS 13 1
Wroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue Kojie0aHus 10
22 DNEeKTpOMarHUTHbHIE KOJIEOAHUS 15
)3 MexaHu4ecKue 1 3JeKTPOMarHuTHbIE 10 |
BOJIHBI
2.4 Onruka 25 1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no paszneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHO-BOJIHOBOM Ayalln3m 15

4.2 ®usznka aroma 5




43 duzrka aTOMHOTO AAapa 1 3JIEMCHTaPHBIX

YaCTHUIL

Uroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12
Hroro no pazaeny 12
Pazgen 6. PUSHUYECKHA MIPAKTUKYM
6.1 ®u3nuecKuil TPaKTUKyM 16 16
Wroro no pazneny 16
Pazgen 7. OBOBLIAIOIIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 MPEIMETHOTO COJIEP KAHUS U OTIbITa 5
’ NeSITeIbHOCTH, TPUOOPETEHHOTO TPU
u3ydeHnu kypca ¢usuku 10 — 11 kmaccon
Wroro no pazneny 15
Pe3epBHOE BpeMs 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

Jlara
U3y4YeHHs

DJIEeKTPOHHbIE
uugpossie
oOpa3oBaTejibHbIE

pecypchbl

®dusnka — pyHAaMeHTalIbHAas HayKa O
pupoje

HayuHblii METOT TO3HAHUS K METOABI
WCCIICIOBaHUS (PU3NICCKUX SIBICHUN

DKCIEPUMEHT U TEOPHS B IIPOIIeCCe
no3Hanus npupoasl. Habmoaenue u
HKCIEPUMEHT B (PU3UKE

CrniocoObl n3MepeHus PU3NIECKUX
BEJINYNH

AOCOII0THAS U OTHOCUTEIIbHAS
NOrpeIIHOCTHU H3MepeHHI>i (I)I/ISI/ILIGCKI/IX
BCINYNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM
HAy4YHOM KapTUHBI MHpa, B IPAKTUYECKOMH
JESATENBHOCTH JHOAEH

MexaHHu4ecKoe JBHKEHHUE. Cucrema
otcueta. OTHOCUTEIBFHOCTD
MEXAaHUYCCKOI'O ABMKCHUA. Hp}IMaH u
06paTHa51 3aJa4ul MCXaHHUKH




Paauyc-BekTop MaTepralbHONW TOUYKH, €r0
IIPOEKIIMU HA OCH KOOPAMHAT.
Tpaekropus. I[lepemenienue. CKopocTb.
NX npoekiuu Ha OCH KOOPAMHAT

PaBHOMEpHOE NIpsAMOJIMHEITHOE
nBkenue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSAMOJIMHEHHOTO
JIBUKCHHUSI

10

CnoxxeHue nepeMeneHuidi U CKOpoCTeil.
Pewmenne 3anau

11

HepaBHomMepHoe aBmxenne. MruoBeHHas
cKkopocTbh. Yckopenue. [Ipsimonuneitnoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

I'padmuyeckoe onucanue NPIMOIUHEIHOTO
JBUKEHUS C IOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHoe majeHue. Y CKopeHue
CBOOOJHOTO MajeHus. 3aBUCUMOCTh
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

14

JIBu>keHue Tena, OpOIIEHHOTO MO/ YIJIOM
K TOPU3OHTY

15

KpuBonuHelinoe nBuxeHue. /[Brxenne
M0 OKPYXHOCTH. YTJIOBas U JIMHEHAs
ckopocTtsb. [lepuon n yacrora.
LleHTpOCTpEMHTENBHOE U TIOJIHOE
YCKOpEHHue

16

KonTponbhas pabota no teme
"Kunematuka"




[Tepsriif 3akoH HetoToHa. MHepumanbHbIe
cucremsl orcuéra. [IpuHiun

17 OTHOCHUTEIILHOCTH [ anmuies.
HewnnepuuanbHble CUCTEMBI OTCUETA

13 Cuna. PaBHoneiicTByo011as1 cuiia. Bropoit
3akoH Herotona. Macca

19 Bzaumopeiictue ten. Tperuii 3akoH
Hprorona

20 [Ipunuun cynepnosunuu cui. Pemenue
3aJla4 Ha IpUMEHEHNe 3akoHOB HproTOHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
MHEPTHOU Macchl

2 Cuna Ts5KeCcTH U yCKOpeHue cBOOOIHOTO
MaJeHUs
JIBr>keHre HeOeCHBIX Tell U X

23 HCKYCCTBEHHBIX CITyTHUKOB. [IepBas
KOCMHU4YecKasi ckopocTb. 3akoHbl Keruiepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI cui

25 TpeHus. [[BrKeHne B )KUIKOCTH U Tas3e C
Y4€TOM CHJIbI COTIPOTUBIIEHUS CPE/IBI

26 Hasnenue. ['uapocratuyeckoe 1aBjIeHUE.
Cuna Apxumena
AGCOIOTHO TBEPJIOE TEIIO.

27 IToctynaTenbHOE U BpalaTeabHOE

JBH>KEHUE TBEPIOTO TeJla




28

MoOMEHT Cuiibl OTHOCUTEIBHO OCH
BpateHus. [1mevo cuibl

29

Ciio)eHue cuil, MPUIOKEHHBIX K
TBepAoMY Teiy. LleHTp TskecTH Tena.
VYcnoBus paBHOBECHS TBEPJIOTO Tea.
Bunel paBHoBecHs

30

Pemrenue 3amau

31

KonTponbhas padota no teme
"Munamuka. CtaTtrka TBEpaOro tena"

32

NMnynec MmaTepuabHONM TOYKHU, CUCTEMBI
MarepuanbHbIX Touek. LlenTp Mace
CUCTEMBI MaTEpPHAIIBHBIX TOYEK. Teopema
0 JIBMJKCHMHM LICHTPa Mace

33

Nmiynbe cuibl 1 1BMEHEHUE UMITYJIbCA
Tema. 3aKOH COXPaHEHHS UMITYJIbCA.
PeaxTnBHOE IBIKEHIE

34

MoMEeHT uMITyJIbca MaTEpUAIbHON TOUYKH.
[IpencraBnenue o COXpaHEHMM MOMEHTA
HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

35

Pemenue 3agau

36

PaGora cuibl Ha MajOM U Ha KOHEYHOM
nepemenieHun. I'papuueckoe
IpeJCTaBIeHUE PabOThl CHIIbl. MOIITHOCTD
CHJIBI

37

Kunerndeckas sneprus. Teopema 00
N3MEHEHUN KHHETUUECKOMN OHCPIrun
MaTepUuaIbHONU TOUKH




38

[loTeHnManpHbIE U HEMOTEHIMAIBHBIC
cuisl. [lorennuansHas 3ueprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tperps kocMudeckast ckopocTs. CBs3b
pabOoThI HEMOTEHIMATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTrUun

40

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepryium 1 uieabHOM
KUAKOCTU

41

KonTponbHas pabota no teme "3aKoHbI
COXpaHEHUs B MexaHuKe"

42

PazButue npeacrasieHuit o npupoe
TermnoTel. OcHoBHEIE TToNIokeHusT MKT.
Huddyzus. BpoyHoBckoe ABUKEHHE

43

CrpoeHne ra3000pa3HbIX, )KUJIKUX U
TBEPJIBIX TeJ. XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BELIECTBA

44

Macca u pazmepsl MOJIEKYJT (ATOMOB).
KomnyectBo Bemecta. [locTosiHHas
ABoraapo

45

Temneparypa. TernoBoe paBHOBECHE.
Illxana Ienbcus

46

Pemenue 3agau

47

Wneanpueiii ras. I'a3oBbie 3aK0OHEI

48

VYpaBuenne MeHneneena-Kiamnelipona.
Pemrenue 3anau




49

AOcoiroTHas Temreparypa. 3akoH
JanpToHa

50

I/I3OHpOHCCCBI B HACaJIbHOM rase€ C
IIOCTOSHHBIM KOJIMYECTBOM BCIICCTBA

51

I'paduueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMa, H30X0Pa,
n3obapa

52

OcHoBHoe ypaBHeHne MKT

53

Pemenue 3agau

54

CBs13b a0CONMIOTHON TeMIEepaTyphbl
TEPMOJUHAMHYECKON CHCTEMBI CO
cpeaHel KHHETUYECKON dHepruei
MOCTYMATEILHOTO TETIOBOTO JBUKCHHS
€€ 4acTHuIl

55

O0001IeHE ¥ cUCTeEMaTH3alus 3HAHUI
o teme "OcHoBel MKT"

56

Kontponbnas padota mo teme "OCHOBBI
MKT"

57

TepmoanHaMudeckas cucreMa. 3aiaHue
BHEIIHUX ycyioBui uis T/ cucreMsl.
BremHue u BHyTpeHHUE TapaMeTphl.
[Tapamerpsl T/l cucTemsl Kak cpeaHue
3HAYEHMs BEIIMYMH, OIIUCBIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMoOAMHAMUKH.
Camonpou3BoiibHas penakcarus T/]
CHUCTEMBI K TEIVIOBOMY PABHOBECHIO




59

Mopenp nieanbHOro ra3a B
TEPMOJMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTHU 3TOU MOJEIIH

60

VYpaBuenue Menpeneesa-Knanelipona u
BBIp@XEHHE ISl BHYTPEHHEH SHEPTUU

61

Bripaskenue 1151 BHyTpEHHEN SHEPT U
OJIHOATOMHOTO HJICAIbHOT'O Ta3a.
KBazucratuueckue u HecTaTUYECKUE
MIPOLIECCHI

62

DnemeHTapHas paboTa B TEPMOJAMHAMUKE.
Boruncnenue paboTsl 1o rpaduky
nporecca Ha pV-auarpaMmme

63

Termnonepenayda kak crnoco0 U3MEHEHUs
BHyTpeHHe sHepruu T]I cuctemsr 6e3
COBEpILIEHHS PabOThI

64

KonBek1usi, TernionpoBoAHOCTb,
U3Iy4YEeHHE

65

KommuectBo TenmnoTel. TemIoéMKOCTh
Tena. Y ienpHas U MOJIsIpHast
TCINIOEMKOCTH BEIleCTBa. Y ASIbHas
TEIUIOTa CrOpaHus TOIUIMBA

66

Pacuér xonuyecTBa TEIIIOTHI IpH
TeIioneperaye

67

[TonsTre 06 aquabaTHOM mporiecce.
[IepBblii 3aKOH TEPMOAUHAMUKHU

68

KonnuecTBo TemnoTel u paboTa Kak Mepbl
U3MeHeHus BHyTpeHHel sHepruu T /1
CUCTEMBI




69

BTopoii 3aKkOH TepMOJIMHAMUKY 1J1s1
PABHOBECHBIX U HEPAaBHOBECHBIX
npoueccoB. HeoOpaTumMocTs IpUpOIHBIX
MIPOLIECCOB

70

HpI/IHI_[I/IHBI HCﬁCTBHH TCIIJIOBBIX MAIIIWH.
KT

71

MaxkcumansHoe 3Hauenne KITJI. Iukn
Kapno

72

Pemenue 3agau

73

ODKOIOTrHYeCKHE aCIIEKTHI UCIIOJIb30BaHUS
TEMIOBEIX aBHTarteieii. TenmoBoe
3arpsI3HEHUE OKPYKAIOILIEH CpeJibl

74

Pemenue 3agau

75

O00011IeHEe ¥ cucTeMaTh3aluus 3HaHUI
no teme "Tepmonunamuka. TennoBbie
MalIuHb"

76

KonTponbhas padbota no teme
"TepmoanHamuka. TenaoBele MAlIMHbI"

77

[TapooGpazoBanue U KOHIEHCAIIUS.
Hcnapenue u kunenue. Y neybHas
TeII0Ta mapooOpa3oBaHUs

78

HaCBIHIGHHBIe 1 HCHACBIIICHHEBIC I1aphl.
KaduecTBeHHAs 3aBUCUMOCTE INIOTHOCTH U
AaBJICHUA HACBIIICHHOI'O mmapa OT
TEMIIEPATypPBI, UX HE3ABUCUMOCTB OT
00BEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTh TEMIEPaTypPhl KUTICHUS OT
JABJICHUS B KUJAKOCTU




BnaxxnocTh Bo3myxa. AGCOMOTHAS U

7 OTHOCHTEJIbHAS BIAXKHOCTb

80 Pemrenue 3amau
TBépnoe Teno. Kpucrammueckue u

81 amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

2 [InaBneHue u Kkpuctauu3anus. Y aesbHas
teriora miasneHus. Cyoaumanus
JHedbopmaruu TBEpAOTO Tena. PacTskenue

83 u cxatue. Casur. Monayins FOnra. Ilpenen
ynpyrux aedopmaruii
TernnoBoe paciupenue KUAKocTel u

84 TBEPABIX TEJ. AHFAPMOHHU3M TEILJIOBBIX
KoJ1e0aHui 4acTull BEIIeCTBa

25 [Ipeobpa3zoBanue YHEPTUH B (Pa30BBIX
nepexonax

86 VYpaBHeHUE TEIJIOBOTO OaaHca

87 Pemenue 3amau
[ToBepXHOCTHOE HaATSKEHUE.

28 Kanunnsipusie spnenus. Jlapnenue mop
WCKPUBJICHHOW MMOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlamnaca
O06o011IeHne 1 cucTeMaTu3alys 3HaHuH

89 110 TeMe "ArperaTHble COCTOSIHUS
BeniectBa. PazoBble nepexoan!”
KonTponbhas pabota no teme

90 "ArperatHbleé COCTOSIHUSI BEIIECTBA.

®da3oBbIe niepexoabl"”




91

DnekTpu3anys Tei U e€ IposiBICHUS.
Dnektpuueckuii 3apsia. [[Ba Bunia
INEKTpUYECKUX 3apsaoB. [I[poBogHUKH,
JTUDJIEKTPUKU U TIOTYTIPOBOAHUKHU

92

DJIeMEHTapHBIN AIEKTPUUECKUN 3apsi/l.
3aKOH COXpaHEHMsI IEKTPUUECKOTO
3apsna

93

B3anmoneiictBue 3apsnoB. Touednbie
3apsanbl. 3akoH Kynona

94

Pemenue 3agau

95

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUICCKUE 3aPSIIbI

96

Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[TpoOGubIii 3apsiy. JInHUM HAPSHKEHHOCTH
anekTpuyeckoro nosst. OQHOPOIHOE
JIEKTPUYECKOE T0JIE

97

[loTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO
noas. Pa3HOCTE MOTEHIIMAIOB U
HAIpsDKEHUE

98

IloTenumnanpHast SHEPTU: 3apsa/ia B
QJICKTPOCTATUYCCKOM IT0JIC. [ToTennuan
QJICKTPOCTATUYCCKOI'O MOJIA

99

CBs3b HaprDKéHHOCTI/I TIOJIsI U pa3HOCTHU
MMOTCHIUAJIOB AJIA 3JICKTPOCTATHYCCKOT'O
T10JI4

100

[TpuHIMIT Cynepro3UIIUKY ANEKTPUUECKUX
noJyien

101

Pemnrenue 3anau




[Tone Toueunoro 3apsana. [one

102 .
pPaBHOMEPHO 3apsHKEHHOU chepsl
[Tosie paBHOMEPHO 3apsKEHHOTO IO

103 00béMy mrapa. Ilose paBHOMEpHO
3apsOKCHHON OECKOHEYHOM IITIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUIECKOM
noJie. YclIoBUE paBHOBECHS 3apsiiOB

105 JIMDIEKTPUKY U TIOJIYIIPOBOHUKH B
3IEKTPOCTATHYECKOM I10JIe
Konnencarop. D51eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTD
IIJIOCKOTO KOHJIEHCATOpa

107 [TapannensHoe coeHEHNE
KOHJIEHCAaTOPOB

108 [TocnenoBarenbHOE COETUHEHNE
KOH/JIEHCAaTOPOB

109 DHeprus 3apsKEHHOT0 KOHAEHCaTopa

110 Pemenue 3agau

111 JIBr>keHue 3apsKEHHOM YacTULIBI B
OJIHOPOJIHOM 3JIEKTPUYECKOM MOJIe

112 Pemrenue 3anau

113 O06001enre 1 cucTeMaTr3aIs 3HaHUIA
1o Teme "DneKkTpruueckoe moie"

114 KonTponbHas pabota mo Teme

"OnexTpuueckoe noiue"




Cuia Ttoka. ITocToSHHBIN TOK. Y ClIOBUS

115 CYLLIECTBOBAHHUS ITOCTOSTHHOT'O
ANEKTPUYECKOTO TOKA

116 Ucrounnku Toka. Hanpsbxkenune u 9J1C

17 3akon OMa Juist yyacTKa LIETIH.
DIeKTprUYECKOe CONPOTUBIICHUE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOJHOI0 MPOBOJIHUKA OT €0 JIJIMHbI
1 TUIOIIA/IU TIOTIEPEYHOT0 CEUEHUS

119 VY aenpHOE CONPOTUBIICHNUE BELIECTBA.
Pewmenne 3anau

120 [locnenoBarenpHOE, MapajiesibHOE,
CMEUIaHHOE COEIMHEHUE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECCKUX
uenei. [lpaBuna Kupxroga

122 Pemenne 3anau

123 PaGora snekTpudeckoro Toka. 3akoH
Jxoyns —Jlenna

124 Pemtenue 3agau
MoIHOCTb 31EKTPUYECKOTO TOKA.

125 TenmoBass MOITHOCTH, BBIICIAEMAs Ha
pesucrope

126 Pemrenue 3anau

127 O/1C n BHyTpEHHEE CONPOTUBIIEHNE
HMCTOYHHUKA TOKA

128 3akon OMa J1st TOJTHOM (3aMKHYTOH )

SHCKTqueCKOﬁ Ja(S004




129 Pemenue 3amau 1

130 MonHoCTh UCTOYHHKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 Konpaencarop B 11enu NoCTOSIHHOTO TOKa 1

133 Pemrenue 3amau 1

134 Pemenue 3anau no teme "IlocTostHHBIM |
AIEKTPUIECKUN TOK"

135 Pemrenue 3agaud mo treme "IlocToSSHHBIH 1
3JIEKTPUYECKUM TOK"

136 Permrenne 3agau mo treMme "IlocTOSIHHBIN 1
3JIEKTPUYECKUM TOK"

O0o001IeHNEe ¥ CHCTeMAaTH3alNs 3HAHUN

137 1o TeMe "[1oCTOSHHBIN 3IeKTpUUECKUui 1
TOK"

138 Kontponbnas paboTa mo teme |
"[TocTOsSIHHBIN 37eKTpUUECKUi TOK"
DneKkTpruyecKasi MpoOBOAUMOCTD

139 Pa3IMYHbIX BEUIECTB. DIEKTPUUECKHUM TOK 1
B MeTayax. CBepXmnpoBOIUMOCTb
DNEeKTpUYECKHU TOK B pacTBOpax u

140 pacruiaBax 3JeKTPOJIUTOB. 3aKOHbI 1
®Dapazes U1 AIEKTPOIU3a

141 DnexTpuuecKuii ToK B razax. [lmazma 1

142 DNEeKTPUUYECKHUI TOK B BAaKyyMe. i
Bakyymnbie npubopbl

143 DNEKTPUUECKUN TOK B MOITYITPOBOAHUKAX 1

144 [TomynpoBoIHUKOBBIE TPUOOPEI 1




145

DU3NYECKUI TPAKTUKYM 10 TEME
"N3mMepenue cuiibl TOKA U HAIPSKEHUS B
LETH TOCTOSTHHOTO TOKA MPH MTOMOIIN
aHAJIOTOBBIX M LU(POBBIX
M3MEPUTENBHBIX TPUOOPOB" MK
"3HaKOMCTBO ¢ 1M (pOBOIi TabopaTropueit
o gusuke. [Ipumeps! usmepeHus
(bu3MYECKUX BEWYHH MPH IIOMOIIN
KOMITbIOTEPHBIX JATYUKOB"

146

Ou3nyecKkuil MpakTUKyM IO TEME
"N3yyeHre HepaBHOMEPHOTO IBUKEHUS C
L[EJTbIO ONPEAeTICHUS] MTHOBEHHON
ckopoctu"

147

®dusnyeckuii MPaKTUKYM TI0 TEME
"N3mepenune ycKOpeHus Ipu
IPSIMOJINHEIHOM paBHOYCKOPEHHOM
JIBYDKEHUH 110 HAaKJIOHHOM TIOCKOCTH"
nin "HccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHH IIPH PaBHOYCKOPEHHOM
IBIOKeHNN"

148

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune ycKopeHHsi CBOOOTHOTO
najgenus” win "M3yuenue nBUKEHUs
Tena, OpPOIIEHHOTO TOPU30HTAIBHO"

149

Pu3NYECKU MPAKTUKYM 110 TEME
"N3yueHne qBUKEHMS Tea 110
OKPY’KHOCTH C IOCTOSIHHOM 110 MOJYJTIO
ckopocthio" mwim "MccnenoBanue
3aBHCHMOCTH Mepro/ia o0palieHus




KOHMYECKOr0 MasiTHUKa OT €ro
napamerpos”

150

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHune paBHOICUCTBYIOIIECH CUITbI
IIpH IBIXKEHUH OpycKa M0 HaKJIOHHOU
mockoctu" win "IIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
OpycKka 1o HaKJIOHHOH TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

151

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE U
pe3rHOBOM 00pasiie, oT ux aegopmanun"
win "M3ydyeHre ABMKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
nérkuit 6mok"

152

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenune koadduimenTa TpeHus mno
BEJIMYMHE YTIIOBOr0 KOAppHIreHTa
3apucumocTtd Frp(N)" unum
"HccnenoBanue IBMKEHUS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
koa¢pdunmenTom Tpenus" wiu "M3yuenue
JBAKEHUS I'Ppy3a Ha BaJLy C TPEHHEM"

153

Pu3NYECKU MPAKTUKYM 110 TEME
"HccnenoBanue ycinoBUi paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpamenusa" win "Koncrpyuposanue
KPOHILITEIHOB U PaCUET CUJT ynpyroctu"




ninu "N3ydeHne yCTOMYMBOCTH TBEPIOTO
TEJa, UMEIOLIETO IJIOMAb OOPhI"

154

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenune uMiryJibca Tesa rno
TOopMO3HOMY nyTH" Ui "M3mepenue
CHWJIBI TSTH, CKOPOCTU MOJIENH
3JEKTPOMOOUJISL U MOIIIHOCTHU CUJIBI TATH"
win "CpaBHEHHE U3MEHEHMSI UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHUs! UMITYJIbCa
[IpU YIIPYTOM B3aUMOAECHCTBUM" WK
"N3MmepeHne KUHETUYECKOW SHEPTUM Tela
110 TOPMO3HOMY IIyTH"

155

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3yueHne n30TepMUUECKOTO IIpoLecca
(peKOMEHI0BaHO UCIOIb30BAHNE
udpoBoii 1abopaTopun)" win
"N3ydeHne u30XopHOTo mporecca" uin
"U3yuenne nzobapHoro mporecca’ win
"[IpoBepka ypaBHEHHUS COCTOSHUA"

156

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenbHoH TernaoéMkocTu"
nnu "HccnenoBanue mporecca OCThIBAHUS
BemiecTBa" man "HcciienoBanne
agnabatHoro mporecca” uiu "M3ydenune
B3alMOCBS3H HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATypbl KUIIEHUS )KUIKOCTEN"




157

DU3NYECKUI TPAKTUKYM 10 TEME
"N3yueHune 3akOHOMEPHOCTEN HCTIapeHUs
xuakocten" wiu "M3mepenue yaenbHOU
TEIJIOTHI TUTABJICHUS JibJa" WIIH
"N3yueHue cBONCTB HACHIIIEHHBIX 11apOB"
nunu "VM3mepenue abCoMIOTHON BIAKHOCTH
BO3/lyXa M OlLIEHKa MacChl apoB B
nomemnteHun". 3mepenue koapduienta
MMOBEPXHOCTHOTO HATSKEHUS

158

du3nuecKuil MpakTUKyM 110 TEMe
"HabmtoneHue npeBpalieHus 3Hepruu
3apsHKEHHOI0 KOHJIEHCATOpa B SHEPTHUI0
n3iy4yeHus ceeroanona’ wiu "M3zyyenue
IIPOTEKAHUs TOKA B LIETIH, COAEPKALICH
koHaeHcarop" win "Pacnpenenenue
Pa3HOCTH NMOTEHIIUAJIOB (HAIIPSKEHUS )
IIPU N1OCJIE0BATEILHOM COEIMHEHUN
KOHJIEHCATOpOB"

159

@uU3NYECKU NPAKTUKYM 110 TEME
"HccneqoBaHne CMENIaHHOIO COEMUHEHUS
pesuctopoB" unu "M3Mepenue yaeabHOro
COIPOTUBIIEHUS TIPOBOIHUKOB" MK
"UccnenoBanue 3aBUCUMOCTH CHITBI TOKA
OT HaMPsDKEHUS JUIS JIaMIThl HaKaTHBaHUS"

160

@u3nYeCKUil IPAKTUKYM IO TEME
"Habmroenue snexrponusa" uiam
"U3mepenue 3apsiga 0JJHOBAJIEHTHOTO
noHa" min "HccienoBanne 3aBUCHMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT




temnepatypbl" unu "CHSATHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKU Juoja"

161

PesepBHbIil ypok. O600ICeHHE 1
CUCTEeMaTH3alus 3HaHHUM 110 TeMe
"Kunemartuka"

162

PesepBHbIil ypok. O600ICeHHE 1
CUCTEeMaTu3alusl 3HaHUH 110 TeMe
" Jlunamuka"

163

PesepBHeIil ypok. O600ICHHE 1
cHCTeEMAaTH3alis 3HaHUH 10 TEME
"Craruka TBep10ro Tena"

164

PesepBHeIil ypok. O6o00mICHHE 1
CHUCTEMaTHU3aI1s 3HAHUM 110 TEME
"3aKOHBI COXpaHEHUs1 B MEXaHUKe"

165

PesepBubIil ypok. O6001eHIE 1
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

166

PesepBubIil ypok. O6001eHIE 1
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"TepmoauHamuka. TenaoBble MalIUHBL"

167

PeseprubIil ypok. O600meHIE 1
CHCTEMAaTH3allMsl 3HAHUH 110 TeMe
"ArperaTtHpie COCTOSIHUSI BEIIECTBA.
®da3oBkle epexo b

168

PesepBHeIit ypok. O6001IeHNE 1
cCucreMarul3anuia 3HAHWUH 10 TEME
"DnexTpudeckoe moie"




PesepBHbIil ypok. O600ICeHHE 1

169 cHUCTeMaTHu3aIvs 3HaHUK 110 TeMe 1
"[locTOSIHHBIN 7€KTpUUECKUI TOK"
PesepBHbIil ypok. O600IeHHE 1
170 cucTeMaTusanus 3Haguii no teme "Toku B 1
pa3auyYHbIX cpenax”
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThbI

Jlara
U3YYEeHUS

DJIEeKTPOHHbIE
uugposeie
o0pa3oBaTejibHbIE

pecypchbl

B3anmMopeiicTBre MOCTOSIHHBIX MarHUTOB
Y TIPOBOIHUKOB C TOKOM. MaruurtHoe
none. ['unore3a Amrepa

Bekrop maruutHOM nHAyKuuu. [TpuHnmn
CyNEepHO3HUIIMU MArHUTHBIX Mo, JInHun
MarHUTHON MHAYKIIMU

MarauTHOE 1oJIe MPOBOJHUKA C TOKOM.
OmneIT OpcTena

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb

Pemenue 3agau

[Ipumenenue 3akoHa Amnepa.
DneKTpOu3MepUTENbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBileHUE U
MOJyJib. JIBUKEHHE 3apSyKEHHON YaCTUIbI
B OJJHOPOJHOM MAarHUTHOM I10JIE

Pemenue 3agau

Pa6ota cuel Jlopeniia

Pemenue 3agau

11

MarauTHoO€ I10JI€ B BEILIECTBE.
(DeppOMaFHCTI/IKI/I, napa- 1 [naMaraCTuKu




OcHoBHbIE CBOMCTBa (heppOMarHeTUKOB.

12 [Tpumenenue GpeppoMarHeTHKOB

13 Pemrenue 3agad mo teMe "MarautHoe
nose"

14 Pemenune 3a1a4 no treme "MarautTHoe
mose"

15 SIBneHue ANEKTPOMArHUTHON UHIYKIUH.
[ToTok BekTOpa MarHUTHOW MHAYKIIMH

16 OC unnykuuu

17 3aKOH ANEeKTPOMArHUTHOW MHAYKIIMU
®apanes

18 Buxpesoe anekrpuueckoe nosie. Toku
dyko

19 OJ1C uHAYKIUY B ABUKYIIAXCS
MIPOBOTHUKAX

20 Pemenne 3amaq

21 [IpaBuio Jlenna

” NunyktuBHOCTH. Karyika
WHIyKTUBHOCTH B II€TIH MTOCTOSTHHOTO TOKa

3 Asnenue camonnaykuuu. I/C
CaMOWHIYKITUI

24 DHeprus MarHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJje

25 Pemrenue 3anau

26 O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110

Teme "DneKkTpoarHamMuKa'"




KonTponbhas pabota no teme

27 " "
DIeKTpoAMHAMUKA

73 KoneobarensHas cucrema. CBOOOIHEIE
KoJiebaHus1. ['apMoHnYecKre KojeOaHus

29 Kunemarnueckoe U IMHAMHAYECKOE
OITMCaHKE KOJIeOaTEIbHBIX IBHUKEHUN
DHepreTudeckoe onucanue. BeiBos
JUHAMHYECKOTO OIHUCAHUS

30 rapMOHUYECKHX KOJICOaHUH U3 UX
HEPTreTUYECKOr0 ¥ KHHEMAaTHYECKOTO
OITHCAHHUS

31 Awmmuntyna u ¢aza konedanuit
[Tepuon u yactora konebanuii. [lepuon
MaJIBIX CBOOOIHEIX KOJIEOAHMI

32 MaTeMaTU4eCcKoro MasiTHuka. [lepruon
CBOOOIHBIX KOJIEOaHUN IPYKUHHOTO
MasiITHAKA

13 3aryxaromue Konebanus. BeiHy X /IeHHBIC
KoseOanus. Pe3onanc

34 ABTOKOIE0AHNS

35 Pemenue 3agau
Ypok-koupepennus "MexaHUIeCKre

36 KoJ1e0aHusl B My3bIKaJIbHbIX
WHCTpyMEHTax"

37 O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110
TeMe "Mexannueckue Koiedanus"

18 DNEeKTPOMarHUTHHIE KOJEOaHHUS.

KonebarenbHblil KOHTYD




®opmyna Tomcona. CBsI3b aMILTUTY AbI

39 3apsjia KOHJIEHCATOpa ¢ aMILTUTYA0M CUJIbI
TOKa B KOJIEOATEIILHOM KOHTYpE

40 3aKOH COXpaHEHHMS SHEPTUH B UJI€AIbBHOM
KoJIeOaTeIbHOM KOHTYPE
3aTyxaroue JIeKTPOMarHuTHbIE

41 KoJieOaHus1. BeIHY K IeHHbBIE
AJICKTPOMArHUTHBIE KOJICOaHMS

42 IIepemennsb1i TOK. Pezucrop u
KOHJEHCATOP B LIEMH MEPEMEHHOI0 TOKa

43 Karymka "HIyKTUBHOCTH B 1IN
MEPEMEHHOTO TOKa

m 3akoH Oma JJ1s1 JIEKTPUUYECKON 1Ienn
MEPEMEHHOTO TOKa
MomHOCTh IEPEMEHHOTO TOKA.

45 AMIUIUTYJHOE U IEHCTBYIOLIEE 3HAUCHUE
CUJIBI TOKA U HAIIPSKEHUS

46 Pe3onaHc B a51eKTpHUeCcKOU LeTH

47 Pemenue 3agau
WneanbHblif Tpanchopmatop.

48 [IpousBocTBO, TIepenaya u moTpedieHne
JIEKTPUUYECKON IHEPTUN
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anekTposneprun. Kynerypa
WCII0JIb30BaHUS SJIEKTPOIHEPTUU B
MOBCEIHEBHOM KU3HU

50 Pemenue 3agau




51

Pemrenue 3amau

O060011eHre ¥ cucTeEMaTH3alus 3HaHUH 110

52 TeMe "DJIeKTpOMarHuTHbIC KojeOaHus"

53 Mexanudeckue BOIHbL. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3BYyK. XapakTEpUCTUKH 3ByKa

56 Wudpassyk u yaprpassyk. Lllymosoe
3arpsI3HEHUE OKPYKAIOILIEH CpeJibl

57 Pemenue 3anau

53 DJNeKTpOMarHuTHbIE BOJHBI. M3myueHue
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
[IIxana 351eKTPOMarHUTHBIX BOJIH.

60 [IpmeHeHue IeKTPOMarHuTHBIX BOJIH B
TEXHHUKE U ObITY
[IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUSL.

61 Panuonoxarus. DeKTpoMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

& KonrtponsHas pabora no teme
"Konebanus u BoIHBI"

63 CaeT. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA

MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa




Ortpaxenue cBera. [Lmockoe 3epkaio.

65
Cdepuueckoe 3epkano
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEIBHBIN MOKa3aTellb

66 npenomieHus. [lonHoe BHyTpeHHEE
orpaxxenue. [IpenenbHbIil yro nojaHoro
BHYTPEHHET'O OTPAKEHUS

67 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHOB
OTPaXKCHUS U MPEJIOMJICHHUSI CBETa

68 Xon nydeit B npusMme. Jlucnepcus cBera.
CrnoxxHbIid cocTaB Oemoro cera. L{Bet

69 JInnzel. @OKYCHOE PacCTOSHUE U
OIITHYECKAs CHJIA JIMH3EI

70 [TocTpoenue n300paXkeHuil B IMH3aX U UX
CHCTEeMaX. YBEINUCHHUEC JIUH3EI
Pemrenue 3apau Ha mocTpoeHue

71 M300paXeHH, MOTy4aeMbIX C TTOMOIIIBIO
JINH3

72 I'ma3 xak onTuyeckas cucreMa

7 Pemenue 3anau. [1penens npuMeHUMOCTH
r€OMETPUYECKOUN ONTUKH

74 CKOpOCTh CBETA 1 METO/IbI €€ U3MEPEHHUS

75 Hucnepcus ceera

76 HNutepdepennius ceeta

77 KorepeHnTHble HCTOUHUKHU. Y CIIOBHS
HaOII0/IeHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenne 3agau




79 [Ipumenenue untepepeHun

80 Judpakuus cBeTa

81 Hudpakimonnas pemeéTka. Y cioBue
HAOII0ICHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3amau

23 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonapuzanus cera

84 Pewenne 3anau

85 CBeTOBBIE ABIICHUS B IPUPOLE

26 O06o0061eHre U cucTeMaTu3alus 3HaHu#| 110
teme "OnTtuka"

87 KonTponbHas padota no teme «OnTuka
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JIEKTPOJUHAMUKH U
MIPUHITUATT OTHOCUTEITEHOCTH

29 ITocTyatel cieruanbHON TEOPUU
OTHOCUTEIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
ITpeoOpaszoBanus Jlopenna. Ycnosue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIEHHE BPEMEHU
Y COKpAIICHHUE ITTUHBI

91 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM
YaCTHIIBI
CBs13b MaccChl ¢ YHEPTUEH U UMITYJIbCOM

92 PENATUBUCTCKON YaCTUIIBI. DHEPTH

ITOKOA




93 PaBHOBeCHOE TEIIIOBOE U3TyUYEeHHE 1

94 3akoH cMmemmennsa Buna 1

95 ['unoteza M. Ilnanka o kBanTax. ®oTOHBI 1

96 DHeprus U UMIyJbC POTOHA 1

97 ®otordpdext. Onpitet A. I'. Cronerosa. |
3akonbl Gpororpdexra
VYpaBHeHue DHIITEHA 715

98 dororddekra. "Kpachas rpanumna" 1
dororddekra

99 JaBnenne cera. OnwiTe [1. H. JIeOGenera 1

100 BosHoBEIE CBOIICTBA YaCTHUII 1
Bounsl ne bpoisd. /InuHa BosiHbBI 1€

101 Bpoiinst u pa3mMepsl 00J1aCTH JTIOKATH3AIHH 1
JBUKYIIEHCS YaCTHIIBI

102 KopnyckynsipHO-BOITHOBOM Tyalli3m 1

103 Judpaxius 37eKTPOHOB Ha KpHCTaIax 1
Crneunguka usmMepeHuil B MUKpOMHUPE.

104 CooTHolIeHNs HEOTTPEAENEHHOCTEN 1
I'eiizenOepra

105 Pemenue rpadguueckux 3amaq 1

106 Pemrenue pacu€THbix 3a1a4 1
KonrtponsHas padora no remam: "OCHOBBI

107 CTO", "KopmyckyJsipHO-BOJIHOBOM 1
nyanusm"
OnBITHI O UCCIIEAOBAHUIO CTPOEHUS

108 atoma. [ImanerapHast Mogenb aToma 1

Pesepdopna




109

[Toctynatel bopa

110

Bunpel cektpoB. CriekTp ypoBHE#
SHEPrUM aToMa BOJ0pO/Ia

111

CrnoHTaHHOE U BBIHYKACHHOC U3JIYUCHUC
CBCTa

112

Jlazep

113

Hyxnonnas monens sinpa I'eiizenoepra-
HBaneHko. 3apsia u MaccoBOE YUCIIO sIApA.
H3oTtonsl. PagnoakTuBHOCTD

114

3aKoH PaaruOaKTUBHOI'O pacliaaa.
CpoiicTBa HOHU3UPYIOUICTO U3JTYyYCHU.
Bnusaue paarOaKTUBHOCTH HaA JKHBLIC
OpraHu3MBEI. I[O3I/IMCTpI/I$I

115

DOHeprust CBA3M HyKJIOHOB B sifipe.
Snepusie cuinbl. Jledekt maccsl sipa.
SnepHsble peakuuu. SnepHble peakTOpPBHI.
[Tpob6aembl ynpaBiasieMoro TepMosIepHOTO
CHHTE3a. DKOJIOTUYECKUE ACTIEKTHI
pa3BUTHSA AIEPHOIN SHEPTETUKU

116

Mertoasbl perucTpaluuy U UCCIEI0BAHUS
3JI€MEHTApHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUS.
bapronbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrangapTHON MOAEINH.
KBapk-ritooHHas MOJEIb aJpOHOB

117

®dusuka 3a npenenamu CtaniapTHON
Mojenu. TéMHas MaTepust U TEMHas




sHeprusi. EnuHCTBO (pr3nueckoi KapTHHBI
Mupa

118

OTansl Pa3sBUTHUA aCTPOHOMUH. 3HaucHUE
ACTPOHOMUH

119

[TpuMEeHUMOCTh 3aKOHOB (PU3UKH IS
0OBSCHEHHS TIPUPOABI KOCMUUYECKHIX
00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HUCCIIEIOBAHUN

120

COBpeMeHHHG OIITUYCCKUEC TCICCKOIIbI,
PaauOTCIICCKOIIbI, BHC&TMOC@)CPH&H
ACTPOHOMUA

121

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue
3Bé3IH)I, IIJIaHETHhI, UX BUAUMOC IBUKCHUC

122

Comnneunas cuctema. Comnnite. Conneunas
AKTUBHOCTB. I/ICTO‘IHI/IK 3HepFI/II/I COJ'IHIIa %1
3BE3]T

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpaabHBIN KJIacc —
CBETUMOCTB"

124

3BC3I[I>I IJIaBHOM IIOCIEA0BaTEIbHOCTH

125

BryTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABICHUS O
MPOUCXOXKACHUH U 3BoJonnK CoJlHIA U
3BE3/1. DTambl )KU3HU 3BE3]

126

Muneunsiii [1yTe — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B sApax
rajJlakTUK




127

Bcenennas. Pacuimpenue BeenenHoid.
3akon Xab6mna. Teopus bonbiioro
B3pbIBa. PennkTOBOE M3IIyYeHNE

128

MacmrabHas cTpyktypa Beenennoii.
Meraranaktuka

129

Hepewménnsie mpo6iieMbl aCTPOHOMUUT

130

@uU3NYECKU IPAKTUKYM 110 TEME
"WccmenoBaHue MAarHUTHOTO IT0JIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"UccaenoBanue CBOICTB
dheppomarnerukoB" nmu "MccnenoBanue
NENCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy
¢ TOKOM"

131

du3nuecKuil MPakTUKYM 110 TEMe
"N3mepenue cuiibl AMriepa nim
"N3yueHue 3aBUCMMOCTH CHJIBI AMIiepa OT
cuibl Toka" win "OnpenenexHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuiibl Ammepa"

132

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON MHIYKIMH' WA
"Onpenenenue MHAYKIUU BUXPEBOTO
MarHUTHOTO 110"

133

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue siBI€HUS CAaMOMHYyKIUN"
nin "COopka MOJIETHU SJIEKTPOMAarHUTHOT'O
reHeparopa"




134

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nepruoia CBOOOTHBIX
KOJIeOaHUN HUTSHOTO U PYKUHHOTO
MasTHUKOB"

135

DU3NYECKUI TPAKTUKYM I10 TEME
"[Ipeobpa3oBanue SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

du3nuecKuil MPakTUKyM 110 TeMe
"HccnenoBanue nepeMeHHOro TOKa 4epes
IIOCJIEI0OBATEILHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyILKY U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB
CBeTa B LIETIH IEPEMEHHOT0 TOKa"

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHue napameTpoB 3ByKOBOU BOJIHBI'

'

138

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenune nokasaTeiis IpeaoMICHUs
crexna" wiu "llonyuenune nso0paxxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia v JTUH3bI"

139

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha mpuMepe
KUAKuX JuH3)" win "M3mepenne
(hOKYCHOT'O PacCTOSTHUS pacCEUBAIOLINX
uH3"

140

Pu3nYeCKUil IPAKTUKYM 110 TEME
"Habmronenue nudpakiumm,
UHTEp(PEpEeHIINH U MOJISIpU3aluy cBeTa"




141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbca U S3HEPTUU
PENATUBUCTCKHUX YacTHIL (T10
dotorpadusiM TPEKOB 3apSHKEHHBIX
YaCTHUI] B MArHUTHOM 110J1€e)"

142

@uU3NYECKU PAKTUKYM 110 TEME
"N3mepenue nocrostHHoi 1lnanka Ha
ocHOBe ucciieoBanus Gporordpdexra” wmm
"UccnenoBanue 3aBUCUMOCTH CUIIBI TOKA
gyepe3 CBETOIMO0/] OT HalpsHKeHUs "

143

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOTO
aTOMapHOI'0 BOAOPOJAa U U3MEpPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
WCIIOIB30BaHUEM JI03UMETpa Wi
"N3yuyeHne nornouieHus 6era-4acTuil
aroMuHueM"

145

@uU3NYECKU IPAKTUKYM I10 TEME
"Habmronenus 3B€31Horo HeOa
HEBOOPYKEHHBIM IJIa30M C
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKESHUHN JIS1 ONIpe/IeNICHHS
MOJIOKEHHSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHoro nosymapus 1 sipkue 3BE3/51"
win "Habmonenus B Teneckon JIyHsl,




IJIaHET, TYMAHHOCTEH U 3BE3THBIX
CKOIUIeHUH"

146

O0o001IeHrEe U cUCTEMATH3al1s] 3HAHUH.
Ponb ¢pusuku u actpoHoMuu B
9KOHOMHMYECKOM, TSXHOJIOTHYSCKOM,
COLIMAJIEHOW U 3TUYECKOH chepax
JIEATEIIbHOCTH YeJIOBEKa

147

O06o011ieHne 1 cucTeMaTu3alys 3HaHui.
Posnb 1 MecTO GU3MKU M ACTPOHOMHHU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

148

O06o011ieHne 1 cucTeMaTu3aus 3HaHuH.
Poinp dpusnueckoii Teopun B
(bopMHpOBaHUU MPEICTABIECHUI O
¢bu3nveckoil KapTHHE MUPA, MECTO
($u3nyecKoil KapTUHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTaBICHUN O IPUPOE

149

O000I1IIEHNE U CUCTEMATHU3AIINS 3HAHUH 110

Teme "Kunemaruka"

150

O00011IeHEe ¥ cUCTEMAaTH3alUs 3HAHUI 110

Tteme "Kunematuka"

151

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 110

teme "JluHamuka"

152

O000I1IIEHNE U CUCTEMATHU3AINs 3HAHUH 110

teme "Cratnka TBepaoro tema"

153

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 110

TeMe "3aKOHbI COXpaHEHHsI B MEXaHHUKe"




154

O060011eHre ¥ cucTeEMaTH3alus 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETHYEeCKOU Teopun”

155

O060011IeHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
teme "Tepmonunamuka. TernmoBbie
MamIuHb"

156

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®dazoBkle epexo b

157

O06o0061eHre U cucTeMaTu3alus 3HaHu#| 110
Teme "Dnekrpuyeckoe nose"”

158

O06o0mieHne 1 cucTeMaTU3ays 3HaHUH 110
teMe "[locTosHHBIHN 2neKTpUuyecKuii ToK"

159

O06o0muieHne 1 cucTeMaTU3aIys 3HaHUH 110
teMe "Toku B pa3nuyHbIX cpeaax”

160

O00011IeHE ¥ cUCTEMAaTH3alMUs 3HAHUI 110
TeMe "MarautHoe noie"

161

PesepBHrliit ypok. O6o01ieHne u
CHCTEeMaTH3allus 3HaHUH 110 TeMe
"DeKTpOMarHuTHas UHTyKLIHS"

162

PesepubIil ypok. O6001eHIE 1
CHUCTEMATHU3AaIHI 3HAHUH 10 TEME
"Mexannyeckue konedanus"

163

PeseprubIil ypok. O6001eHIE 1
cucreMaru3anuda 3HAHUI 10 TEME

"DIeKTpOMarHuTHBIE KOJIeOaHus'

164

PeseprubIil ypok. O600mmeHue 1
CUcreMaru3anusia 3HAHUHI IO TEME




"MexaHu4YecKHUe U AIEKTPOMAarHUTHBIC
BOJTHEI"

165

PeszepBHbIil ypok. O600ICHHE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"Onruka"

166

PeszepBHbIil ypok. O600mICHHE 1
CUCTeMaTu3alusl 3HaHUH 110 TeMe
"Ocnosl CTO"

167

PesepBHeIil ypok. O600mICHHE 1
cucTeMaTHU3alus 3HaHUi 10 Teme
"KopnyckynsipHO-BOJIHOBOM Jtyanu3m"

168

PesepBHeIil ypok. O600ICHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"du3muka aroma"

169

PesepBubIiil ypok. O60011eHIE 1
CUCTEeMaTH3alys 3HaHUH 110 TeMe
"®u3nKa aTOMHOTO Apa U JIEMEHTapHbIX
yactul"”

170

PesepubIiil ypok. O6001eHIE 1
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"DneMeHTh! acTpopu3UKU"

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16




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

» ®usuka, 10 kimace/ KacesnoB B.A., O6mmecTBO ¢ orpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe ob1miecTBo «M31aTenbcTBO
«ITpocsemienue»

» dusuka, 11 knacce/ Kacesnos B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe o01iecTBo «M31arenbcTBO
«IIpocBemenue»

dusnka, 3amadnuk, 10-11 xmaccel/ PeivkeBua A Il M3gatensctBo "JIPODA"

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA
[Toypounsie pazpabotku no ¢pusuke, 10 kimacc/ Bonkos B.A. U3aarenscTBo

"BAKO"

[Toypounsie pa3zpabotku 1o ¢usuke, 11 kmacc/ Bonkos B.A. U3narenbctBo

"BAKO"

"®duzuka B 10 knacce" monenu ypokos/ Caypos F0.A. U3naTenscTBO

"IIpocBemienue"

"®dusuka B 11 kmacce" monenu ypokos/ Caypos F0.A. N3natenbcTBO

"IIpocBemienue"



Meroandeckue matepuaisl o ¢pusuke, 10 kmace/ Kupuk JILA., I'enaeHmTeitn

JI.O., uk FO.1. U3narensctBo "Uinekca"

MeTtonuueckue marepuaisl o ¢pusuke, 11 xkmace/ Kupuk JILA., ['ennenmreiin

JI.O., Iuk FO.1. U3pgatenscTBO "Minekca"

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
Enunas xoyekius nudpoBbeiXx 00pa3zoBaTelbHbIX pecypcoB http://school-

collection.edu.ru/

®enepanbHbIi HEHTP MH(DOPMATMOHHO-00pa3oBaTenbHbIX pecypcoB (PLINOP)

http://fcior.edu.ru/

https://interneturok.ru/school/physics/10-klass

http://www.trizway.com/art/book/370.html
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