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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe Ha YypOBHE CcpelHero oOlmero oo6pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHOU TporpaMmsl, nipeictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (¢enepasbHON pabodeid mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOHoro npeamera «dusnka» B 00pa30BaTeIbHBIX OpraHU3aAMIX
Poccuiickoit @enepanuu, peaqu3yomlnx OCHOBHbIE 00pa30BaTEeIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIFHOCTh U3YUCHHUS TEM M Pa3JeioB
y4eOHOro mpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3CH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[TporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM YpOBHE.

Nzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
oOy4Jarommmcsi, KOTOpble HEOOXOAWMBI i1 MPOJOKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATIbHOCTSIM.

B nporpamme no pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKH Ha YpPOBHE CpemHero oO0mero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabdOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolUXCs, OCBOMBIIMX
nmporpamMmy 1o (pu3uke Ha YpOBHE CPEIHETO OOIIETo 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TIOXO/.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

conieprkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMma no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPEIOCTaBIAET BO3MOXKHOCTA I peaju3alid Pa3IUYHbIX METOJUYECKHX
MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s3aTEIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTo MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpyxkatoieM mupe. LLkonpHbINH Kypce (U3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME U aKTHBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUN OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI NMPUMEHATh HayYHBIA METOJ1 MMO3HAHUS
IIPU BBIIOJTHEHUH UMHU YYEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEro 00pa3oBaHus MOJIOKEH
PO UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymumm B Kypce ABIsSIeTCs
(dbopMUpOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHHE CBSI3M pPa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriamyOoaéHHOTO ypOBHS
MPEAnojaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHUe coaepKaHusl MPOrpaMMbl 1O (PU3UKE AOKHO OBITH OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s usnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lmst yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHYECKOTO 3KCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHE OIBITHI MPH HU3YYEHUU HOBOTO
Martepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI



nBa crioco0a peanu3anuu GU3NYECKOro npakTukyma. B mepBom ciyuae mpakTukym
npoBoauTcs 6o B koHIEe 10 m 11 kmaccoB, OO mMocie MEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamusi padot
IPAKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPBIE MPOBOJAATCSA B IpoLiEcce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme 1o (¢usnke cuCTEeMa YYEHMUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHYECKUX MPAKTUYECKUX PadOT OCYLIECTBIISETCS
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXOI1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH TIPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33aJJaHHOW (PU3NYECKON MOJEIIbIO, MO3BOJISIOUINE IPUMEHSATh U3YyUeHHbIE
3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HUHTETpUpys
PUMEHEHNE 3HaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHusd Ha OOBACHEHHME/NpPENCKa3aHue NpOTEeKaHus (U3MUYECKUX
SIBJICHUW M TIPOIIECCOB B OKpY’Karollel JKM3HH, TpeOyromue BeIOopa (hHU3nIeCKOn
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHuto yueOHoro npouecca Kype Gu3uku yriryoa€HHOro ypoBHs Ha YpOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000py10BaHUE IS BHIMOIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OIBITOB, TAOOPATOPHBIX PAOOT U PabOT MPAKTUKyMa, & TAKKE JTEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCTpaloHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI ~ W3YYaeMbIX SIBICHMA ©  TPOIECCOB, OMIIMPUYECKHX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTAa Ha JBYX OOydammuxcs. TemMaTHuecKue KOMIUIEKThI
71a00paTOpHOTO O0OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEJOBATEIBCKOIO OTHOIIECHUS K OKPY KAIOLUM SIBJICHUSIM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKY;

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

(GopMUpOBaHHE NPEACTABICHUA O pOAM (PU3MKKU A1 Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

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

JlocTrxeHre 3TUX Lened oOecreynBaeTCsl pelieHUeM CIIEeIyIoMMX 3a1ad B
npoluecce U3ydeHus Kypca GU3MKH Ha YpOBHE CPEIHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIsl OOBICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHON (pr3nyeckoit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJENIA, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHCIE 3a7a4 HWH)KEHEPHOTO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUH JJI Pa3BUTHS YMEHMH HPOEKTHO-HCCIEAOBATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.



B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsl BBIOMpaeTcs OOYYAIOUIMMUCS, TUIAHUPYIOUUMH TMPOJOJKEHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

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

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

MopenupoBaHue QU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepuaibHas TOUKa,
a0COJIFOTHO TBEPJIOE TETO0, UeaTbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPHUS.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATEIBHOCTH JIIO/ICH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

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

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

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a71a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqbHOW TOYKH, €r0 MPOEKIMH Ha OCH CHCTEMBbI
KoopauHat. Tpaekropus.

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

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

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



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, IEMHBIE, IECTEPEHYATBIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBAYKEHUS.

Croco0bI ucclief0BaHNs IBUKEHUN.

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

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

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

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C LIEJIBIO OINPEAEIICHUS] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO aJICHUs (peKOMEHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

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

W3yyeHue IBHKEHHUS Tella MO0 OKPY)KHOCTH C IOCTOSIHHOW [0 MOZIYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTeNbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUYETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

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

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

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

Hasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJAVHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEIL.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIECH CUIJI TIPU JIBMKEHUH OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

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



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT ux AehOpMAaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

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

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 ULIMEHTOM TPEHHUSI.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHne cuil, IPUIOKEHHBIX K TBEpAOMY Telly. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

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

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT ummynbca MarepuanbHOW TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPIUs TeJla B OJHOPOJIHOM I'PaBUTALlMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOJAOMET, KONEP, NPY>KUHHBIM UCTOJIET, TAPOCKOI, PUTYPHOE KaTaHHE HA KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHune 3Hepruu Tea MpU COBEPIIEHNUU PabOTHI.

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

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3mepenne nMmiryiibea Teia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CWIIbI TPEHUS MPHU JABWXKEHUHM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. [{nddy3us. bpoyHoBckoe aBMKeHHE. XapaKTep ABUKEHUS
Y B3aMMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ra3oB, >KUAKOCTEU WU
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. TemmepaTypa u cmocoObl e€ m3mepenus. [llkama
temmneparyp Llenbcust.

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

["azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlanpTona. M3ompoiieccsl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

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

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW YHEPTUEN MTOCTYIIATEIBHOTO TEILIOBOTO ABUKEHUS €€ YACTUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]y TOpsYeil U XOJI0IHOM BOJOH.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

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

HyneBoe Hauano TtepmoauHaMuku. (CamMonpou3BOJIbHAS — peJIaKCalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS NPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHIEHTPALMs YacTHUL, BHICOKHE
TeMIepaTypbl. BeipaxkeHue 1yisi BHYTPEHHEW 3HEPTUU OJHOATOMHOTO MJEAJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepegaya  kak  crnoco0  M3MEHEHUsS ~ BHYTPEHHEM  DHEpruu
TEPMOJMHAMMUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. YenbHas TeIIoTa CropaHus
toruBa. Pacuér KoauuecTtBa TEIIOTHI MpH Teruonepenade. I[lonstue 00
aanabaTHOM Ipoliecce.

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

BTopoii 3aK0H TEpMOIMHAMUKY 7151 PABHOBECHBIX ITPOLIECCOB: YEPE3 3a1aHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH /111 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIoTy OT 0oJiee XOJIOIHOTO Tea K 0ojiee HarpeToMy 0e3 KOMIIEHCAIlun
(Knaysuyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

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

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKUE MPOLIECChl: XOJIOAWIbHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETIOBOI U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aqnabaTHOro mpouecca.



KomnbroTepHble MOJEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

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

HaceimienHble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOTO Mapa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaimdzauus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarnus.

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

TennoBoe pacimpeHue KXKUAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
paciipenue. AHrapMOHHM3M TEIUJIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO pacUIuPEeHHs Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHuUe TEII0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kansspusie saBnenus. J[aBneHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TaPOB.

Kunenune. Kunenue npu noHM>X€HHOM JIaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OMNBITHl C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanumnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenrie aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OIIEHKAa Macchl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

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

Pa3znen 4. JDiaekTpoauHaMuKaA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anms Tela W €€ MpOSBICHUS. OJJNEKTpUUYECKMU 3apsan. /[Ba Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOI0 3apsaa.

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

DIIEKTpUYECKOE ToJ€e. Ero AeiCTBUE HA DIIEKTPUUYECKUE 3aPsIbL.

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

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

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsnga. Ilosne paBHOMEpHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeckOHEUHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

[TpOBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIe. Y CIIOBUE PABHOBECHS 3apsiIOB.

JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapamnenbHOE coequHeHue KOoHAeHcaTopoB. [locienoBaTenbHOE COEAMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

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

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHkI, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apsiKEHHBIX IIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus 3JIEeKTPUUECKOTO MO 3apsKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

O1eHKa cUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

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

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MIOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psga KOHJIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpuUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

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

3akon Oma 1Jid yyacTka IeMu.

DNEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMTPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBIJICHUE BEILIECTBA.

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

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS IS PE3UCTOPAa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

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

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3ampIkaHNe TalbBaHUYECKOTO JJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

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

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesnna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBJIEHUSI HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

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

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

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

DIEeKTPUYECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass U pUMECHast POBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

DJeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra3opaspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOP, (HOTOAUO, CBETONO I, TAIbBAaHUKA, pAPUHUPOBAHUE ME/IU, BbITUIABKA
QIIFOMUHUS, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

HckpoBoii paspsa ¥ IpOBOJIUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaoGmronenne amexTpoimsa.

N3mepeHnne 3apsaa OJHOBAICHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUUHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue xkypca pusuku yrayonaéHHoro ypoBHs B 10 kiacce ocyiiecTBiseTcs
C Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbI, JJIEKTPUUYECKHE CBOMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOIb30BAaHME 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET WU JAPYTHUE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

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

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

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

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

MarunuTtHoe none B BemecTse. PeppOMArHeTUKH, M1apa- U JUAMarHETHKU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  7uHMA  WMHAYKOUM  MArHATHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuH1il MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUS My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karylika WHIYKTUBHOCTM B LENMH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU], 3aIUTa OT AJEKTPU3ALNU TeJl MPU JABMXKEHUH B MAarHUTHOM TMOJIE
3emuu.

Hemoncmpauyuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. Kunemarnueckoe U JMHAMHYECKOE OIMHUCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWIN HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux kKonebanusx. BeiHyx)aeHHbIe KoneOanus. PezonaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

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

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmroienrie HE3aBUCMMOCTH TIeproia MallbIX KOJeOaHUW Ipy3a Ha HUTH OT
aMILTATYIBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmupoBaHus NMpeACTaBiIeHU 00 UAeaIbHON MOJENU MPY>KUHHOTO MasgTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MPYXUHHOTO
MasITHUKOB.

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

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUA.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpAaHEHUS YJHEPTUU B UACATBHOM KOJI€OATEIIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. Brinyk1eHHbBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENIM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. Pe30HAaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUMHUU AJEKTpONEpeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopens 3JIeKTPOMarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopenb JTMHUY 3TIEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

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

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
MPOJIOJIbHBIE BOJIHBL. [leproji, CKOpOCTh pPACHpPOCTPAHEHHS Y JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJIoMJICHHE, HHTephEpeHIUs |
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEeHHE OKPYXKAIOLIEH cpebl.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3MYYCHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast opreHTaIus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaoIel CpeIbl.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3ByKOBAs IMATHOCTHKA B TEXHUKE M METUITHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmonenue oTpaskeHus M MPEIOMIICHHSI MEXaHUUECKHUX BOJIH.

Habmonenue natepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI1 pe30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMeHEHHUE.

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

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

Oo6napyxeHue nHPaKPaCHOTO U YIALTPAPUOIETOBOTO U3ITyUICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPAHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHHs . [10CTOSHCTBO 4acTOThI
CBETA Y COOTHOLIEHHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUUECKOT O CBETA YEPE3
rpaHully paszena AByX ONTUYECKUX CPENl.

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

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenbHbI yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTEJILHOTO IOKa3aTeJs
IIPEJIOMIICHHUSL.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromniast crnoco6HocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHIHOHHON
KapTUHE OT JBYX KOTIEPEHTHbIX HWCTOYHUKOB. IIpuMepnl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: OYKH, JIyIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHus. Mojieb CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

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

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenus Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr MoBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYylIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eiizendepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBadus horodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpHU MEPEX0/Ie aToMa ¢
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaOmroienue iMHe4aToro crnekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoNCTBa MOHM3HUPYIOMIETO M3JIy4eHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mMbl. EcrecTBeHHbII PoH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sigpe. Snepubie cuibl. Jledext maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertons! perucTpaly U UCCIIENOBAHUS DIEMEHTAPHBIX YACTHUL.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHYTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HabGmronenust 3B€3qH0r0 HEOa HEBOOPYKEHHBIM TJIA30M C MCIOJB30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Du3nvecKuil MPaAKTUKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  U3MEPEHUM, MCCIEHOBAHWNW  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



OO0o0uIeHNe 1 cucTeMaTU3alus COIEpKaHUs paslienoB Kypca «MexaHukay,
«MounekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B OJKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, posib (HU3NIECKON Teoprur B POPMUPOBAHUU MPEACTABICHUMI
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

N3yuenue kypca ¢pusuku yriay0iaéHHOro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PUCKU TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAs! CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAINTMYECKON pEeIIETKH, CIEKTPAIbHbIA aHaIU3.

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

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOoJBUTraTeNb SKOOM, TeHepaTop MEPEeMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUM 3JIEKTpONepeay, 3IEKTPOJIBUraTelb, pajap, paluonpHuEMHHUK, TEJIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEeUHas Oarapes, CIlyTHUKOBBIC
MPUEMHHKH, SJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM IEHHOCTSAM POCCUHUCKOrO OOIIECTBAa, PAaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULUN O0YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

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

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OIIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJla B IOCTPOECHUE YCTOMUMUBOTO OYAYIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOIO

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



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

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUUM B OKPYXAIOIIEH cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESTENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIFOUYEBBIMHU MOHATUSMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COZIEpKaHMsl, IPUMEHECHHIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJIUu3HpOBaTh 3ajady,
BBIJIBUTAaTh TUIIOTE3Y €€ PpEIICHUs, HaXOIUThb AaApPryMEHThl s
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TPAKTUYECKYIO OOJaCTh
KU3ZHECATEIbHOCTH;

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

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUs1 HTHGOPMALIMK (PU3NYECKOTO COAEPKAHMS U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIIEHWe Ha Ypokax (U3UKH W BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

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

MOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessiTh pojid ¢ y4€TOM MHEHHI Y4aCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBLHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHE, ObITh NMHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TIO3HABATENIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1aUH;

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

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

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

OLIEHUBATh MPUOOPETEHHBIN OMIBIT;

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

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

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



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON pEIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBHUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

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

e YMEThb OILICHHBATh PUCKH W CBOECBPEMEHHO NPHUHHUMATH PEHICHHUS MO HUX
CHIDKEHHUIO;

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

e IPUHHUMATH ceOsl, MOHMUMAasI CBOU HEJOCTATKU U IOCTOMHCTBA;

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

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

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

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

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

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHUE, CIOCOOHOCTh aJanTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

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

e OMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh TOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHUE JAPYIMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VJIbTATDI

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



NOHMMATh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OSTUYECKOW cdepax AeITeTbHOCTH
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJIb (PU3HMUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pa3anyath yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAS CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE IaJICHUE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEYIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHUCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHBIN 3aps]l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

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

aHAJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl M  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akoHbl HprlooTOHa, mpuHIMI  OTHOCUTENbHOCTH [anmwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKkux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsS HUMITYJIbCA M MEXaHUYECKON
DHEPI'UH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUHAMHUKUA (CBA3b JAaBJCHUS WJCAJBbHOIO Ta3a CO CpeIHel
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSICHATH DJIECKTPUUYCCKUE SIBICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasblBas YCJIOBUA NPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes a1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
MEPEMENICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPTUs, KHHETUYECKAasl SHEPIus,
MeXaHU4ecKasl YHeprus, paboTa CHIbI, IGHTPOCTPEMUTETHLHOE YCKOPEHHE,
CUJla TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJICUCTBUS TeJa ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOid
nedopmali Npy>KUHbI, KOJTHMYECTBO TEIUIOTHI, a0COJIFOTHAs TEMIEpaTypa
Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrUs HJICATHLHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJ naeanbHOro TEMIOBOrO JIBUTATENS; JIEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIKM 3apsKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIIHAI
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBIKYIIAS
cuia, Cujla TOKa, HalpsKeHHE, MOITHOCTh TOKA, JJIEKTPUUYECKAsT EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHUME  y4yacTKa  LENu  C
MOCIIEIOBATENbHBIM U TAPAJUICITBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHUS  (PU3WYECKUX  SBJICHUMA:
MEXAHUYECKOE JBWKECHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TeIIonepeaayu, IEKTpU3alus TeJ, SKBUIIOTCHIHAIBHOCTh MOBEPXHOCTH
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETMUMHBI OT
JIPYroM € UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
¢uznyeckux BEMMYUH B BHIE TpaduUKOB € Y4ETOM aOCOIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JlelaTh  BBIBOJABI [0  pe3ysbTaTaM
UCCIIEJOBAHUS;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (DU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI 110 IMPOBEPKE NPEJIOKEHHON TUIIOTE3bI: MNIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJy4YeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenioKEeHHON
TUIOTE3bI;

co0r01aTh IpaBuiia 0€301aCHOrO TPY/1a IPU MPOBEACHUH UCCIIEIOBAaHUI B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIENbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
MPUMEHSATH POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MIOCTYJAThl (PU3NIECKIX
TEOpUH MPU UCTOJIH30BAHUM MATEMaTHYECKMX METOJOB pEIICHMs 3aad,
MPOBOANUTH PAcu€Thl HA OCHOBAHUH MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyrolue NpPUMEHEHHUS 3HaHUH W3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)Ke UHTETPalliu 3HAHUHN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpauBaTh JOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ ONOpPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

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

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
PUPOIOTIONH30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BaHWUU JOCTHXKCHHUI
HAyKM M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jlyHble CocoObl paboThl ¢ MH(popManuen (GU3NIecKoro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMAaLUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISIT OpraHU3alMOHHBIE U NIO3HABATEJIbHBIE yYMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHNUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATH Pa0OTy IPYIIbI, PALIMOHAIBHO PACHPENETATh AeATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

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

K xonity oOyuenus B 11 knacce npeiMeTHbIE pE3yIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesTEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHM B IIPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKa M JaJbHEWIIEeM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHHUE OINUCATEIBbHON, CHUCTEMATU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (DU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DHU3UKH, pOJIb
busndeckoil Teopud B (POPMUPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOImEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
pasnnyaTh yCIOBUS MPUMEHUMOCTH MO/JIeeil (PU3MUeCKUX Tel U IPOLIECCOB
(s1BJI€HUIT): OTHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHHUYECKHE KOJeOaHus, MaTEeMaTUYECKUM MAasTHUK, WICATbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

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

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LEMU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIAThI CHEUAIEHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

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

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

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLIns
BOJIH, Judpakuus, JAUCIEpCHs, TIOJHOE BHYTPEHHEE OTpaxeHHeE,
doTornexrpuueckuit 3pdext (hotorddexr), anpda- u 6eTa-pacnasl aep,
ramMMa-u3iiydyeHue saep, Gu3ndecKue MPUHIIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboThI J1a3zepa;

ONpENENsATh HalpaBiI€HUE WHIYKUWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHia;

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

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
IPOUCXOISIINX B 3BE3[aX, B 3BE3JAHBIX CHCTEMAX, B MEKIAIAKTUYECKON
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM MPSMBIX M3MEPEHMH, MpU 3TOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThbl MOJYyYEHHOM 3aBHCHUMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (DU3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJ MU3MEPEHUs, OLEHUBATH A0COJIFOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3YNbTaThl U J€laThb BBIBOJ O CTaTyce MPEIIOKEHHON
TUIOTE3bI;

ONMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la NPy IPOBEICHUN UCCIIEI0BAHUM B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

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

pemaTh KayeCTBEHHbIE 3a7auM, TPeOYIIIHe MNPUMEHEHUS 3HaHUU U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 IpyTux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPaMBaTh JIOTHYECKYIO
LEMOYKY PacCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

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

IPUBOIUTH TPUMEPHI BKJIAa POCCUMCKUX U 3apYOSKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOUIETO0 MHUpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKUMH IpoLeccaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHXKEHUM
HAyKH M TEXHOJOTMH JUIs JaJbHEWUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

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



TEXHOJOTHM, IPU ATOM HCMOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TMPEAbsIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAlMIO U OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

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

paboTarh B TpyNIlE C HCIOJHEHUEM pPa3IUYHBbIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJ0Ir0 U3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBJISITh MOTUBALMIO K OyAymied npoheccuoHaIbHOM AeATEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI Konrpoabusie IIpakTuueckue
n/n Bcero o0pa3oBaTejIbHbIE
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Pazzen 5. ®U3HUYECKHUH MPAKTUKYM
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Uroro no pazneny

PesepBHOE BpeMs (IOBTOpEHHE, BXOJHOE TECTHPOBAHUE)

16
10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
https://resh.edu.ru/
11 MaruurHoe moje 14 1 http :// school -
collection . edu . ru/
https://resh.edu.ru/
1.2 DNEeKTpOMarHuTHAs MHIYKIIHS 13 1
Utoro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
https://resh.edu.ru/
2.1 MexaHn4yeckue KoJieOaHus 10 ]
http://www.physics.ru/
http :// school -
collection . edu . ru/
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 1
https://resh.edu.ru/
https://resh.edu.ru/
53 MexaHHYecKHe U JIEKTPOMArHUTHBIE 10 1

BOJIHBI

http :// school -
collection . edu . ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

24 Onruka

Hroro no pazneny

25

60

https://resh.edu.ru/

http://www.physics.ru/

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTH

https://resh.edu.ru/

3.1 OcnoBel CTO 5
http://www.physics.ru/
Utoro no pazneny 5
Paznen 4. KBAHTOBASI ®PU3UKA
https://resh.edu.ru/
4.1 KopnyckynsipHo-BOIHOBON Ayanu3m 15 http :// school -
collection . edu . ru/
4 Orsimca arona 5 https://resh.edu.ru/
43 duzuka aTOMHOT0O gAapa 1 3JIEMCHTAPHBIX 5 httpS://reSh'edu 'rUI
HacTun http://www.physics.ru/
Wroro mo paszneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU

Hroro no pazneny

12

12

https://resh.edu.ru/

http://www.physics.ru/

Paznen 6. PU3HUYECKHWI MPAKTUKYM



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

6.1 dusnuecKuii MPaKTHKYM 16 16 http://experiment.edu.ru
Uroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHHUE
Cucremaruzanus u 00001eHne
71 MPEeIMETHOTO CO,I[ep}KaHI/IfI U OTIbITa 15 http:/Awww. physics.ru/
JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos www . ege .edu.ru
Uroro no pazneny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
JIeKTPOHHbIE
KosamnuecTBo
Ne uudgposbie
Tema ypoka 4yacoB
n/n
o0pa3oBaTesbHbIe pecypchl
1 [ToBropenue: Pesepsubiii ypok. OGo0IIEHNE 1 https://resh.edu.ru/
cucreMaruzanus 3Hanui mo treme "Kunemaruxa" 1
2 [ToBTOpenue: PesepBublii ypok. O6o0IeHNE 1 https://resh.edu.ru/
cucTeMaTu3alus 3HaHui 1mo Teme "J{nHamuka 1
3 IToBropenwue: Pesepubiil ypok. O600IEHHE U https://resh.edu.ru/
cucreMaru3aus 3HaHui mo teme "CraTuka TBEpI0TO 1
Tea»
4 [MToeTopenue: PesepBHelit ypok. O600IIEH E 1 https://resh.edu.ru/
CUCTeMaTH3aIlusl 3HAaHHUH 10 TeMe "3aKOHBI COXpaHEeHHUSI B 1
MEXaHHUKE)
5 ®dusnka — pyHAaMeHTalIbHas HayKa O IPUPOJIe 1
5 HayuHb1ii MeTO1 TO3HAHUS W METOJIbI UCCIIEIOBAHUS 1
(bU3HYECKUX SIBICHUN
DKCTIEpUMEHT ¥ TEOPHUs B TIPOIIECCE MTO3HAHUS i
7 P DU B P 1 http://www.physics.ru/
npupobl. HabmroneHre u 3kciepuMeHT B pU3UKe
8 Crioco6b1 u3MepeHus (PU3NYECKUX BETNYUH 1



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

AOCOII0THAs M OTHOCUTENbHAS IOIPELIHOCTH
U3MepeHni (pU3NIecKuX BeTHIUH

10

11

MonenupoBanue B ¢pusuke. Poib u Mmecto Gu3nku B
(dbopMHpOBaHNUN COBPEMEHHON HAYYHOW KapTUHBI MUDA,
B [IPAKTUYECKOMN AESITEIbHOCTHU JIOAEH

Bxonnoe tectupoBaHue

http://www.physics.ru/

12

13

14

®usnueckuil npaktukyM Nel no teme "M3mepenue
CHJIbI TOKA Y HAIIPSKEHUS B LIETIH MOCTOSTHHOTO TOKa
IIPH IIOMOIIY AHAJIOTOBBIX U MH(PPOBBIX
U3MEPUTEILHBIX TPHOOPOBY

Mexanudeckoe nBmxkenue. Cucrema orcyera.
OTHOCHUTEIILHOCTh MEXaHUYECKOTO JIBUKCHUS. [Ipsimast
¥ o0paTHas 33aJ1la4i MEXaHUKHU

Pannyc-BekTop MaTepralbHON TOYKH, €TI0 IIPOEKIUU Ha
ocu koopauHat. Tpaekropus. Ilepememenue.
Cxkopoctb. X MpoeKkuuy Ha OCu KOOPAUHAT

https://resh.edu.ru/

http://www.physics.ru/

15

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
MPSAMOJIMHEMHOTO IBUKEHUS

16

17

CrnoxxeHue nepeMelieHnid u ckopocTeil. Pemenne 3anay

HepaBHomMepHoe iBr>keHre. MTHOBEHHAsI CKOPOCTb.
VYckopenue. [IpsMonnHeitHoe TBUKEHHUE ¢ TOCTOSHHBIM
YCKOPEHUEM

https://resh.edu.ru/

18

Ouznyeckuil npakTukyM Ne2 no teme "U3yuenue
HEPAaBHOMEPHOT'O ABMKEHHUS C LEJIbIO ONPEIEeICHUS
MI'HOBEHHOH ckopocTH"

http://experiment.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/

I'paduueckoe onucanme NPSIMOIUHEHHOTO TBUKCHHUS C

19 www . ege .edu.ru
IOCTOSIHHBIM YCKOPEHUEM
®uznyeckuil npaktukyM Ne3 no teme "HccnenoBanue

20 3aBUCHMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPECHHOM http://experiment.edu.ru
nBHKeHun"
CobosaHoe nazexHue. Y ckopeHue cBOOOIHOTO NaleHHs.. https://resh.edu.ru/

21 3aBUCUMOCTbh KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

29 ®usnueckuil npaktukyM Ned o teme "M3mepenue http://experiment.edu.ru
yCcKOpeHusi cCBOOOAHOro najaeHus"

23 JIBUXKEHUE Tella, OpPOLIEHHOrO MO/ YIIIOM K TOPU30HTY http://www.physics.ru/
KpuBosnuneiiHoe aBuxkeHue. JBuxenue no

24 OKPYKHOCTH. YTJIOBas U JInHeiHas ckopocts. [lepuoa u
yactoTa. LleHTpocTpeMUTENbHOE U IIOJTHOE YCKOPEHUE
®uznyeckuil npaktukyM Ne5 no teme "M3ydyenue

25 JIBIDKCHHUS TeJIa TI0 OKPYKHOCTH € TIOCTOSTHHOM 110 http://experiment.edu.ru
MOJYJIFO CKOPOCTBIO"

26 KonTtponpHas padora no teme "KunemaTrka"
I[TepBeif 3akoH HeroTona. MHepruanpHbie CHCTEMBI https://resh.edu.ru/

27 orcuéra. [IpuHimn otHOCHTENBRHOCTH [ anuies.
HeunepuuansHblie cuctemMbl 0OTCYETA

28 Cuna. PaBHogeicTByromas cuiia. Bropoii 3akoH http://www.physics.ru/
Herorona. Macca

29 Bsaumoneiicteue ten. Tpetuii 3akoH HeroToHa

30 [Ipunnun cynepno3unuu cuil. Pemenne 3agad Ha
IIpUMEHEeHNe 3aKk0HOB HproToHa

31 3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTD https://resh.edu.ru/

FpaBHTaHHOHHOﬁ u I/IHepTHOI\/'I MacCChl



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

32

33

34

Cuna TsDKeCTH M YCKOpeHHe CBOOOIHOTO Ta/ICHUs

JIBukeHre HeOECHBIX Te U UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBast kocMHuuyecKasi CKOPOCTh. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH I'yka. Bec tena

https://resh.edu.ru/

35

36

37

38

®uznyeckuil npaktukyM Neb o reme "HecnenoBanue
3aBHCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUINX B
NPYKUHE U PE3HHOBOM 00pasiie, OT UX JehopMaIum»

Cuiia tpenust. [Ipupona v Buabl cun Tpenus. [[Buxenue
B )KHJIKOCTH U raze ¢ y4ETOM CUIIbI COITPOTUBICHUS
Cpelibl

O®usnueckuit npaktukyM Ne7 mo teme "[IpoBepka
TUIOTE3bl O HE3aBUCUMOCTH BPEMEHU JIBIKEHUS Opycka
110 HAKJIOHHOM IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT
ero maccol"

Ouznueckuil npaktukyM Ne® o teme "M3mepenue
K03 pULIMEeHTa TPEHUS 110 BETMYUHE YTIIOBOTO
kod¢duirenta 3apucumoctu FTp(N)"

http://experiment.edu.ru

http://www.physics.ru/

http://experiment.edu.ru

39

40

Hanenue. 'ugpocrarnueckoe nasienue. Cuna
Apxumena

AbcomoTHO TBeproe Teino. [ToctynarensHoe u
BpalllaTeIbHOE ABM)KEHNE TBEPJIOTO Tea

https://resh.edu.ru/

41

MoOMEHT CHJIBI OTHOCHUTENIBHO OCH BpameHus. [liedo
CUJIBI

http://www.physics.ru/

42

CroxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY TETY.
[lenTp TsHKECTH Tena. Y CJI0BUS paBHOBECHS TBEPIOTO
tena. Buasl paBHOBECHs



https://resh.edu.ru/
https://resh.edu.ru/

®uznyeckuil npaktukyM Ne9 no teme "HccnenoBanue

43 yCIIOBUI paBHOBECHUS TBEPIOTO Tela, UMEIOILEr0 OCh
BpaieHus"
44 Pemenue 3anau wWww . ege .edu.ru
45 KoHnTtpoinbHas padora mo teme "/[unamuka. Ctatuka
TBepaoro rena"
HNMnynbec MaTepualbHOW TOYKHU, CUCTEMBI
46 MaTepualbHbIX TOYeK. LIeHTp Macc CUCTEMBI https://resh.edu.ru/
MaTepuaibHBIX TOYeK. TeopeMa o IBHKEHUH LIEHTpa
Macc
NMITynibe CHITBI 1 MI3MEHEHHE UMITYJIbCA Tella. 3aKOH .
47 Y Y http://www.physics.ru/
COXPaHCHHS UMITYJIbCa. PeakTHBHOE TBUKCHHE
MoMeHT uMITynibca MaTepruaibHONH TOYKH.
48 [IpencraBieHre 0 COXpaHEHUH MOMEHTA UMITYJIhCa B
[EHTPATBHBIX MTOJISX
49 Pewenne 3anau www . ege .edu.ru
Dusnueckuil MpPaKTUK Ne10 o Treme "UccienoBauue .
50 PAKCTHIEM ALOBAMH http://experiment.edu.ru
COXPaHCHHS UMITYJIbCA TIPH YIIPYTOM B3aUMOJICHCTBUN
PaGora cuibl Ha MaOM U Ha KOHEYHOM MEepPEMEIICHUH. https://resh.edu.ru/
o1 I'paduueckoe npencraBnenne padbOTHI CUIIBI.
MOIIHOCTD CHIIBI
Kunernueckas sneprusi. Teopema 00 n3MEeHEHUU )
52 2 OHEP P ! http://www.physics.ru/
KMHETUYECKOU YHEPTUN MaTePHAIbHON TOUKU
[ToTeHIMATBHBIC U HETIOTCHITHATLHBIC CHITHI.
53 [TorennmanpHast SHeprus. Bropas kocMudeckast
CKOPOCTb
Tpetbst KocMuyeckass CKopocTh. CBsI3b pabOTHI .
54 P P P http://www.physics.ru/

HEIIOTCHIIMAJIbHBIX CHJI C UBMCHCHUEM MEXaHUYEeCKOM



https://resh.edu.ru/
https://resh.edu.ru/

SHEPTHUU CUCTCMEBI TCII. 3aKkoH COXpPaHCHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE

55

bepuymiu ny1s naeanbHON KUIKOCTH
56 KoHTpoinbHast pabota 1o Teme "3akoHbI COXpaHEHUS B

MexaHuke"

PazButHe npeacraBiaeHui 0 NPUPOIE TEIIOTHIL. https://resh.edu.ru/
57 Ocnosnble nonoxkenuss MKT. [Tuddysusa. bpoyHnosckoe

JIBUKCHHE

Crpoenne ra3000pa3HbIX, )KUJIKUX U TBEPABIX Tell.
58 XapakTtep JBMKEHHUS U B3aUMOJCHCTBUS YaCTHUIL

BEIIECTBA
59 Macca u pazmepsl MoJekyl (aToMoB). KonndectBo

BemectBa. [locTostnaas ABoraapo
60 Temneparypa. Ternosoe paBHoBecue. lllkana Llenscus
61 Pemenne 3amau WWWw . €ge .edu.ru

https://resh.edu.ru/
62 W neanbublii ra3. I'a30BbIe 3aKOHBI
https://resh.edu.ru/

63 VpaBuenne MenneneeBa-Kianeiipona. Pemenue 3agau
64 AGcomoTHas Temneparypa. 3akoH JlanpToHa http://www.physics.ru/
65 N3omporieccrl B u1€aqbHOM Ta3e C MOCTOSHHBIM

KOJIMYECTBOM BEIIECTBA
66 ['paduyeckoe mpencTaBiIeHUE U30MPOLIECCOB:

u30TepMa, U30X0pa, n3odapa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

®uznueckuil npaktukyM Nell no teme "HU3yuenue

67 http://experiment.edu.ru
n3obapHoro nporecca"
68 OcnoBHoe ypaBHenue MKT
69 Pemrenue 3a1au www . ege .edu.ru
CBs13b a0COTIOTHOH TeMIepaTypbl TEPMOAMHAMUYECKOM https://resh.edu.ru/
70 CHUCTEMBI CO CPEAHEN KNHETUYECKON SHEPTUEH
MIOCTYNATEIbHOr0 TEMJIOBOIO ABMKEHUSI €€ 4aCTHULL
71 O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110 TeMe
"OcHoBbsl MKT"
72 Kontponbhas pabota no reme "Ocuosl MKT"
TepMoanHaMuyeckas cucTema. 3ajlaHue BHEIIHUX
ycaosuit s T/l cucremsl. BHelIHe U BHYTpEHHUE https://resh.edu.ru/
73 napamertpsl. [lapamerpst T/l cucTeMsl Kak cpeHue
3HAUEHUs BEIMYUH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE
74 Hynesoe nauano tepmoanHamMuku. CaMonponu3BoJIbHAS
penakcauust TJI cucTeMbl K TEMJIOBOMY PaBHOBECHIO
75 Monens I/Iz[eanLHor(v) rasa B TEpMOJMHAMUKE. Y CIIOBUS http:/Awww.physics.ru/
IIPUMEHUMOCTH 3TOM MOAEIN
76 VYpaBuenne Menneneesa-Kianeipona u BelpakeHue
JUIsl BHYTPEHHEN YHEPIUH
BeIpaxkenue 111 BHyTpEHHENH SHEPTUHA OJJHOATOMHOI'O https://resh.edu.ru/
77 AaeanbHOro raza. Ksasucrarnueckne U HeCTaTHUECKHE
MIPOLIECCHI
78 OnemeHTapHas paboTa B TepMoIMHaMuKe. Beruucienue
pabotsl o rpaduKy mporiecca Ha PV-auarpaMme
79 Tennonepenaya kak crocod U3MEHEHUs! BHYTpEeHHeH http:/Awww.physics. ru/

snepruu T/] cucremsl 0e3 coBepiieHHs paboThI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

80

KOHBGKL{HH, TCIIOMPOBOAHOCTD, U3JIYUCHUC

KonnuectBo TemioTel. TemmoéMKoOCTh TeIa. Y aenbHas

81 Y MOJISIpHAs TEINIOEMKOCTH BELIECTBA. Y ACIIbHAS
TEIUIOTA CTOPAHUs TOILIBA
) https://resh.edu.ru/
82 Pacuér konuyecTBa TEIUIOTHI IpU TEIIONEpEIaye
Ousnueckuit npaktukyM Nel2 o reme "Uzmepenue .
83 A APAKTHEON P http://experiment.edu.ru
YICTBHOU TETUIOEMKOCTH
84 [Tonstue 06 aguabatnom npouecce. [lepBrril 3akoH
TEPMOJUHAMUKHU
KonuuecTBo TemIoTH 1 paboTa Kak Mepbl U3MEHEHUS .
85 ¢ P P http://www.physics.ru/
BHYTpeHHeH 3Hepruu T/l cucreMsl
Bropoii 3ak0H TepMOAMHAMUKH ISl PABHOBECHBIX H
86 HEPAaBHOBECHBIX IpoIieccoB. HeoOpaTtumocTh
MIPUPOJTHBIX TTPOIIECCOB
https://resh.edu.ru/
87 ITpunumner gerictBus TermnoBbix MamuH. KIT/]
88 MaxkcumansHoe 3aadenue KITJI. [uxn Kapro
89 Pemrenne 3a1au www . ege .edu.ru
DKOJIOTUIECKHUE ACTIEKTHI UCIIOIh30BAHUS TEILIOBBIX
90 nBurateneil. TemoBoe 3arps3HeHne OKPYKaOIIEH http://www.physics.ru/
cpenbl
91 Pemenne 3amay
92 O06o01IeHre U crucTeMaTu3allvs 3HaHU| TI0 TeMe
"Tepmonunamuka. TeniaoBbie MalIUHbI"
93 KonTponbhas pabota no teme "TepmonnHaMuka.

TemmoBbie MaIMHBL"



https://resh.edu.ru/
https://resh.edu.ru/

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue u

https://resh.edu.ru/

94
KUIIEHHE. Y IeNbHas TelyioTa napooOpa3oBaHus
HacebliieHHble 1 HeHachllleHHbIe napbl. KauecTBeHHas
3aBUCUMOCTb IJIOTHOCTH U JABJICHHSI HACBILLIEHHOTO
95 napa oT TEMIEPATyphl, UX HE3aBUCMMOCTb OT 00BEMa http://www.physics.ru/
HACBHIIIIEHHOT0 TIapa. 3aBUCUMOCTb TEMIIEPATyPhI
KUTICHHSI OT JABJICHUS B KUIAKOCTH
96 Brnaxxnocts Bo3yxa. AGCOIIOTHASA U OTHOCUTEIIbHAS
BJIaYKHOCTh
97 Pemienue 3anau www . ege .edu.ru
98 Tsépmnoe teno. Kpucrammmueckue u amop@HbIe Tena.
AHUN30TpOIUS CBOMCTB KPUCTAILIIOB
99 [InaBneHue u KpucTayuM3anus. Y jejbHas TeIioTa
iaBieHus. Cyonumanus
100 Jedopmanuu TBEPIOTO Tena. PacTskeHHe U CKATHE. https://resh.edu.ru/
Casur. Moayns FOnra. Ilpenen ynpyrux aedopmaruit
TennoBoe paciIMpeHne KUAKOCTEN U TBEPABIX TEIL. .
101 Pactiip 1 BEP http://www.physics.ru/
AHTrapMOHU3M TEIJIOBBIX KOJ€OaHUI yacTUI BeleCTBa
102 [IpeoOpazoBanme FHEPTUU B Pa30BBIX TEPEX01ax
103 VYpaBHeHUe TeroBoro H6ajgaHca
104 Pemenue 3anau www . ege .edu.ru
[ToBepxHOCTHOE HATSKEHHE. }(al‘[I/IJIJ'I}IpHBIe SIBJICHUS. https://resh.edu.ru/
105 JlaBiieHre o1 MCKPUBJIEHHON MOBEPXHOCTHIO
s)kunkoctu. @opmyna Jlammaca
106 ®uznueckuil npaktukyM Nel3 o Teme



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

« M3mepenne kordhuirenTa noBepXHOCTHOTO
HaTSHKSHUS

OO0001eHUE U CUCTEMATU3ALIMS 3HAHUM 110 TEME

107 "ArperatHble cocTosiHUs BeuecTBa. da3oBbie
nepexonl"
108 KoHnTtponbHas padota mo Teme "Arperatabie COCTOSIHUS
BelecTBa. PazoBbie nepexoibl"”
DJIeKTpHU3alus Tell U €€ MPOSBICHUSA. DICKTPUUECKUN https://resh.edu.ru/
109 3apsia. JIBa BUIa DIEKTPUYECKUX 3apsiI0B.
[IpoBOIHUKY, IUBIIEKTPUKH U MOTYIIPOBOAHUKU
DaeMeHTapHbIN dIIEKTPUUECKUIN 3apsia. 3aKOH .
110 P P P http://www.physics.ru/
COXpaHEHHUS IEKTPUUECKOTO 3apsia
111 Bzaumopeiictue 3apsnoB. Touednbie 3apsibl. 3aKOH
Kynona
112 = Pemenue 3ama4 www . ege .edu.ru
DiekTpryeckoe noie. Ero nelicTBrue Ha DIIEKTPUUECKUE ]
113 P P http://www.physics.ru/
3apsiibl
Hanpsox€HHoCTh snekTprudeckoro nosst. [IpoOusrii
114 3apsia. JInHuM HanpsHKEHHOCTH AJIEKTPUUYECKOTO TOJIA.
OHOPOIHOE PIEKTPUUECKOE TI0JIe
115 [TOTeHITHATBHOCTD 3JIEKTPOCTATHUECKOTO TOJIS. https://resh.edu.ru/
Pa3HOCTh MOTEHIIMAIIOB U HATIPSIKEHUE
[ToTenuunanpHas sHEprus 3apsiia B
116 3NIEKTpocTaTuYecKoM moJie. [Torenmman
AJIEKTPOCTATHYECKOTO TIOJIS
117 CBs13b HANPSHKEHHOCTH TOJISI U PA3HOCTU MOTEHIUAIOB

AJIA SJICKTPOCTATHYCCKOIO ITOJIA



https://resh.edu.ru/
https://resh.edu.ru/

118 [TpuHIIUTT CYTIEPITO3UITNH IIEKTPUUECKHUX TTOJICH http://www.physics.ru/
119  Pemenue 3ama4 http:// www.ege .edu.ru
120 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHOM chephl
[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY Iapa.
121 [Tone paBHOMEPHO 3apsKEHHON OECKOHEUHOM
TUIOCKOCTH
1yp  TIPOBOMIHMKH B SICKTPOCTATHYECKOM NOTE. Y CIIOBHE https://resh.edu.ru/
paBHOBECHS 3aps/IOB
123 JIMAJIEKTPUKHY M TIOJTYTIPOBOIHUKH B
AIIEKTPOCTATUYECKOM I10JIC
Konnencarop. DneKTpo€MKOCTh KOHIEHCATOPA. .
124 AACHEATOP P A P http://www.physics.ru/
DIEeKTPOEMKOCTB IJIOCKOTO KOHACHCATOPA
125 [TapamienpHOE COEIMHEHNE KOHIEHCATOPOB
126 [TociienoBarensHOE COCTMHEHNE KOHICHCATOPOB
https://resh.edu.ru/
127 DHeprus 3apsKEeHHOT0 KOHIEHCAaTopa
®uznueckuil npaktukyM Nel4 no teme "Habmronenue
128 TPEeBpAIEHHS SHEPTUH 3apSHKEHHOTO KOH/IEHCATOpa B http://experiment.edu.ru
SHEPTUIO U3TyYeHHUs CBeToanoAa"
129  Pemrenue 3aj1au http:// www.ege .edu.ru
SHHE 3apsHKEHHOHN YaCTHIIBI B OJJTHOPOJTHOM :
130 AWK P HEL B ORHOPOT http://www.physics.ru/
AIIEKTPUYECKOM I10JIE
131 Pemienwue 3amau http:// www.ege .edu.ru
132 O06o0011eHe U cuCTeMaTU3alMs 3HAHUH 110 TeMe

"Onexrpuueckoe nomue"



https://resh.edu.ru/
https://resh.edu.ru/

133

KonTtponpHast pabora o Teme "DnexTpudeckoe mosue"

Cuna toka. [TocTossHHBIN TOK. Y CI0BHS CYIIECTBOBAHUS

https://resh.edu.ru/

134
IIOCTOSTHHOT'O 3JIEKTPUUYECKOT0 TOKA

135 Wcrounuku Toka. Hanpsxenue u 9/1C

136 3akon Oma 1S yyacTKa Henu. DJIeKTPUIECKOoe http://www.physics.ru/
COIIPOTHUBIIEHUE
3aBUCUMOCTb COIPOTHUBIICHUS OJTHOPOIHOT'O

137 IPOBOJHHUKA OT €r0 AJIUHBI U IO U [TOIEPEUHOr0
CeueHMs

138 YnensHOE CONPOTUBIIEHUE BENIEeCTBA. Perenue 3anau http:// WWW.ege .edu.ru

139 I[MocnenoBarenbHOE, MApaLIEIbHOE, CMEITaHHOE https://resh.edu.ru/
COCMHEHUE MTPOBOTHUKOB
o i Nels "N .

140 M3UYeCKuid mpakTukym Nel5 mo TeMe" cclleJOBaHue htp://experiment.edu.ru
CMEIIaHHOTO COEANHEHUSI PE3UCTOPOB

141 Pacuér pa3BeTBIEHHBIX JIIEKTPUUECKUX LIETICH. http://www.physics.ru/
[IpaBuna Kupxroga

142 Pemenue 3ama4 http:// www.ege .edu.ru

https://resh.edu.ru/

143 Pabora anexrpuueckoro Toka. 3akon J[xoyns —Jlenna

144 Peuienwue 3amau http:// www.ege .edu.ru
M .T .

145 OILIHOCTD AJIEKTpUYecKoro Toka. TermoBas http:/Awww. physics.ru/
MOII[HOCTb, BbIJIETIsieMasi Ha PE3UCTOpe

146 = Peurenue 3aj1au http:// www.ege .edu.ru

147 OJ1C 1 BHyTpEHHEE COIPOTUBIIEHUE NCTOYHHUKA TOKA http://www.physics.ru/

148 | Pemrenue 3ajau http:// www.ege .edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

3akoH OMa 1711 IOJIHOM (3aMKHYTOM) JIEKTPUYECKOM

149
LU
150  PemieHwue 3amau http:// www.ege .edu.ru
https://resh.edu.ru/
151 MonHOCTh HCTOYHUKA TOKA
152 =~ Kopotkoe 3aMbIKaHHe http://www.physics.ru/
153 = Pemenue 3anau http:// www.ege .edu.ru
154 KonneHncarop B 11enu nOCTOSHHOIO TOKA
Pewenue 3anpau no reme "I[10CTOSIHHBIN 3JE€KTPUUYECKUN
155 ! A P http:// www.ege .edu.ru
TOK
156 O0600mIeHre U cucTeMaTU3aIMs 3HAHUH 110 TeMe
"ITocTosIHHBIN ANEKTpUYECKUIl TOK"
157 KoHntposbHas padora mo teme "[locTosHHBII
ANEKTPUIECKUIN TOK"
158 DJIeKTpUYECKast TIPOBOAMMOCTh PA3IMYHbIX BENIECTB. https://resh.edu.ru/
DneKTpuuecKkuil Tok B Metajuiax. CBepXNnpoBOIUMOCTh
159 DJEeKTPUIECKU TOK B PaCTBOpax M pacruiaBax
AIIEKTPOJINTOB. 3aKoHbI Dapajes 1 3IeKTPOoIu3a
dusnueckuil npaktukyMm Nel6 no Teme "Habmronenue .
160 TPAICTHIEYM 8 http://experiment.edu.ru
AIIEKTPOIIN3A
https://resh.edu.ru/
161 DnexkTpuuecKkui Tok B razax. [lnasma
162 DJIeKTpUUecKuii TOK B Bakyyme. BakyyMHubIie IpuOOpbI http://www.physics.ru/
163 DJIEKTPUIECKUN TOK B TIOIYIIPOBOJHHKAX
164 [TomynpoBoiHUKOBBIE TPUOOPHI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

PesepBHblit ypok. O00011I€HNE 1 CUCTEMAaTH3AIHS

https://resh.edu.ru/

165 3HaHu# o TeMe "OCHOBBI MOJICKYISIPHO-KHHETHYECKOM 1
Teopun"
PesepBHeIil ypok. O000IICHHE U CHCTEMAaTH3AIHS https://resh.edu.ru/
166 3Hanuil no reme "Tepmoaunamuka. TersoBbie 1
MalIuHb!"
PesepBHblil ypok. O000IIEHUE U CHCTEMATH3AIINS https://resh.edu.ru/
167 3HaHUM 110 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. 1
®a30BbIe IEPEXObI"
168 PeseprHbiii ypok. OG00IICHIE U CHCTEMAaTH3AIINS L https://resh.edu.ru/
3HaHUH 10 Teme "DneKkTpuyeckoe mnose"
169 PeseprHbiii ypok. O000IICHIE 1 CHCTEMAaTH3AIINS 1 https://resh.edu.ru/
3HaHuil o Teme "[loCTOSIHHBIN ANEKTPpUUECKU TOK"
170 Pe3sepBHbIii ypok. O000IIEHHE U CHCTEMATH3AITHSI 1 https://resh.edu.ru/
3HaHMUN 110 TeMe "TOoKM B pa3InyHbIX cpepax”
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoauuecTBoO
Ne JIeKTPOHHBbIE HU(POBBIE 00pa3oBaTeIbHbIE
Tema ypoka 4acoB
n/n pecypchl
1 [ToBTopenue : O60OIIEHNE U CUCTEMATH3AIUS 3HAHUH 110 TEMe https://resh.edu.ru/
"Kunemaruka" 1
2 [ToBTopenue: O600MIEHNE U CHCTEMATH3AIUS 3HAHUH 110 TEME https://resh.edu.ru/
" [luHaMUKa» 1
3 [ToBTopenue: O600MmEeHNE U cUCTEMATH3AIUS 3HAHUHN TI0 TEMe https://resh.edu.ru/
"3aKOHbBI COXPAHEHUS» 1
4 [ToBTOpenue: O600IIEHNE U CUCTEMATU3AIIMS 3HAHUM 110 TEME https://resh.edu.ru/
"Cratuka TBEpa0TO Tena" 1
5 [ToBTOpenue: O600IIEHNE U CUCTEMATU3AIIMS 3HAHUM 110 TEME https://resh.edu.ru/
"OCHOBBI MOJIEKYJISIPHO- KHHETUYECKOM Teopuu" 1
[ToBTOpenue: O600IIEHNE U CUCTEMATU3AIIMS 3HAHUM 110 TEME https://resh.edu.ru/
. "Tepmonunamuka. TeniaoBbie MalIuHbI" 1
7 IToBropenue: O00OLICHNE U CHCTEMATH3ALMs 3HAHUIT TT0 TeMe https://resh.edu.ru/
"ArperaTHble COCTOSIHHS BemiecTBa. Da3oBbie mepexoIb» 1



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

8 [ToBTopenue: O600IIEHNE U CHUCTEMATH3AIUS 3HAHUH 110 TEMe https://resh.edu.ru/
"DnekTpuueckoe nose"
9 [ToBTopenue: O600IIEHNE U CUCTEMATH3AIUS 3HAHUH 110 TEMe https://resh.edu.ru/
"[locTosiHHBIHi TOK"
10 [TorTOpenue: OOOOMIEHNE U CUCTEMATH3AIUS 3HAHUH 110 TEMe https://resh.edu.ru/
"Tok B pa3IMUHBIX cpeaax
11 BxonHoe TectupoBanue
B3aumoseiicTBuEe MOCTOSIHHBIX MATHUTOB U TPOBOJHUKOB C i
12 ! POBOA http://www.physics.ru/
ToKOM. MarautHoe nosne. ['unoresza Amnepa
13 Bekrop marauTHOM nHAYKUMU. [IpuHImMn cynepno3unuu
MAarHUTHBIX Nojed. JIMHUY MarHUTHON MHAYKLIUU
14 MarnuTHO€ 1oJse IpoBOJHKKA ¢ TOKOM. OmBIT Dpcrena http://www.physics.ru/
O®usnueckuit npaktukyM Nel no teme "MccnenoBanue .
15 ! PAICTHIEM AoBanl http://experiment.edu.ru
JIEMCTBUSI MOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM
16 Cuna Awmriepa, e€ HarpaBJICHUE U MOJYJIb http://www.physics.ru/
17 Pemrenne 3a1au http:// www.ege .edu.ru
18 [Ipumenenue 3akoHa Ammepa. DIeKTpOU3MEPUTEIbHbBIE
npudopbI
®usznyeckuit mpaktukyM Ne2 o teme "M3yuenue .
19 Py i http://experiment.edu.ru
3aBHCUMOCTH CHUJIBI AMIIEpa OT CHUJIBI TOKA
20 Cuna JlopeHua, e€ HanpaBiieHUE U MOAYJb. [[BukeHMe
3apsKEHHOW YacTUIbI B OJJHOPOAHOM MAarHUTHOM T10JIE
21 Penrenue 3amau http:// www.ege .edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

22 PaGota cuibl Jlopeniia 1 http://www.physics.ru/
23 Pemenue 3amau 1
24 MarnutHoe nosne B Beuiectse. deppomarueTuky, napa- u 1
JMaMarHeTUKU
OcHoBHbI€ CBOMCcTBA (heppoMareTukos. [Ipumenenne .
25 bepp P 1 http://www.physics.ru/
dbeppoMarHeTUKOB
26 Pemenue 3amay o reme "MarautHoe moJie"”
27 KonTtponpHas pabora no Teme «MarHuTHOE TOJIE»
08 SIBneHue 31neKTpoMarHuTHOM MHyKIMU. IToTok BekTopa 1
MarHUTHOH MHIYKIUU
29 OJC nnnykuuu
30 3aKOH 3JeKTPOMarHUTHOW MHAYKIH Dapazes 1
®uznyeckuil npaktukyM Ne3 no teme "Hecnenosanue .
31 PAICTHIEYM 72 ceeel http://experiment.edu.ru
SIBJICHUS 2JIEKTPOMArHUTHON MHYKIIUU
32 BuxpeBoe anexrpudeckoe noine. Toku Oyko 1 http://www.physics.ru/
33 O/J1C nHayKIMK B IBMKYLIMXCS TPOBOAHMKAX 1
34 Pemrenue 3amau 1 http:// www.ege .edu.ru
35 Ipasuto Jlenna 1 http://www.physics.ru/
36 NupyktuBHOCTH. KaTyka MHIYKTHBHOCTH B TETIH 1
MOCTOSIHHOTO TOKa
37 SBnenune camonHaykiuu. IJ1C caMOMHAYKIUH 1
®uznyeckuil npaktukyM Ned o teme "HecnenoBanue
38 sBIeHU caMouHAyKIuK'" uinu "COoopka Moaeu 1 http://experiment.edu.ru
3JIEKTPOMAarHUTHOTO reHeparopa”
DHeprusi MarHUTHOTO TIOJISI KATYIIKHA C TOKOM. .
39 P i 1 http://www.physics.ru/

SJ'ICI(TpOMaFHI/ITHOC I10JIC




40 Penrenue 3amau http:// www.ege .edu.ru
41 O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110 TeMe
"OnekTpoauHaMuka"
42 KoHnTtponbhas pabota mo Teme "DineKTpoanHaMuKa"
43 Konebarensnas cucrema. CBoOOIHBIE KOJIEOAHUS.
I"apmonunueckue xoneOaHus
44 KI/IHeMaTI:I‘leCKOC U IMHAMHUYECKOe OIMCAHUE KOJIeOaTeNbHbIX http:/Awww. physics.ru/
JIBYDKEHUI
DHepreTuyeckoe onucanue. BelBox AMHaAMUYECKOTO
45 OMKCAHUS TAPMOHUYECKHUX KOJIeOaHUI U3 UX
SHEPreTUYecKOro 1 KHHEMaTHYeCKOIro ONUCaHUs
46 Ammuntyna u ¢aza xonebanui
[Tepuon u yacrora kosnebanuit. [leproa ManbIx cBOGOIHBIX
47 KoJIeO0aHUH MaTeMaTHYeCKoro MasTHUKa. [lepros cBoOOIHBIX http://www.physics.ru/
KOJICOAHUH TPYKHUHHOTO MasiTHUKA
48 dusnueckuin HpaKTI/IK?’/M Ne5 no teme "M3mepenne nepuona http://experiment.edu.ru
CBOOOJHBIX KOJeOaHUH HUTSHOTO U IMPY>KUHHOT'O MassTHUKOB"
49 3aryxaromue Konebanus. BelHyx1eHHbIE KoneOaHusl.
Pe3onanc
50 ®uznueckuil npakTukyM Neb 1o T'?Me "TIpeoOpa3oBanue http://experiment.edu.ru
DHEPTUU B MPYKMHHOM MasTHUKE
51 ABTOKONE6AHHS http://www.physics.ru/
52 Penrenue 3anau http:// www.ege .edu.ru
53 Ypok-koHpepennus "MexaHndeckue KoIeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTAxX"
54 O00011eHne 1 cUCTEMAaTU3aLMS 3HAHUI 110 TEME

"MexaHndeckue Koineoanug"




55 OnekrpoMarHuTHbIe Konebanus. KonebaTenbHblii KOHTYp 1 http://www.physics.ru/
56 ®opmyna Tomcona. CBsI3p aMIUIUTY/ABI 3apsiia KOHAEHCATOPA 1
C aMIUTUTY/I0H CHJIBI TOKA B KOJICOATEIbHOM KOHTYpE
57 3aKOH COXpaHEHUs YHEPTUH B U/ICATFHOM KOJIe0aTeIbHOM 1
KOHTYpe
58 3aryxaromue 3JIeKTpOMarHUTHbIE KosieOaHus. BeiHyKIeHHbIE 1
3IIEKTPOMAarHUTHbIE KOJIEOaHHS
59 [lepemenHsblit TOK. Pe3rcTop n KoHAEHCATOP B SN 1 http://www.physics.ru/
IIEpEeMEHHOT0 TOKa
60 KaTymka HHIYKTHBHOCTH B LIENH IEPEMEHHOT'O TOKa
61 3akon OMa AJis1 2JIEKTPUYECKON LIENU IIEPEMEHHOr0 TOKa 1
62 M(j].L[HOCTB NePEeMEHHOT0 TOKa. AMIUIUTY/IHOE 1
JCWCTBYIOIIEE 3HAYCHUE CHIIBI TOKA U HAIIPSDKCHUS
O®uznueckuil npaktukyM Ne7 no teme "HccnenoBanue
63 IepeMEHHOT0 TOKa 4epe3 nocneILOBilTenLIio COeTMHEHHBIE 1 hitp://experiment.edu.ru
KOHJIeHCaTop, KaTylKy U peauctop” uimn "HccnenoBanue
paboThl HCTOYHUKOB CBETA B IIENH MEPEMEHHOT0 TOKa"
64 Pe3oHaHC B 25IeKTpUYECKOH TIeTH 1
65 Pemenue 3amau 1 http:// www.ege .edu.ru
66 Uneanwsusiif Tpancdopmarop. [IponsBoacTso, nepenava u 1
HOTpeOIeHNE INEKTPUIECKOW SHEPTHU
DKOJIOrHYeCcKHe PUCKU IPU TPOU3BOJCTBE MIEKTPOIHEPTUU.
67 KynbTypa uConb30BaHus 3JCKTPOIHEPTUH B TIOBCETHEBHOM 1 http://www.physics.ru/
KHU3HU
68 Pemmenue 3aau 1 http:// www.ege .edu.ru
69 O00011eHne 1 cUCTEMAaTU3aLMS 3HAHUI 110 TEME 1

"DreKTpoMarHuTHbIE KosieOaHus "




KonTponpHas padora o Teme «IeKTPOMarHUTHBIE

70
KOJIe0aHUs»
Mexanuyeckue BOIHbI. XapaKTePUCTUKH MEXAHUYECKUX .
71 Parctep http://www.physics.ru/
BOJIH
72 CBolicTBa MEXaHUYECKUX BOJIH
73 3ByK. XapaKTEpUCTHKH 3BYKa
74 Undpa3syk u ynapTpassyk. lLlymoBoe 3arpsi3snenue
OKPYXKAaroIIel cpeibl
Ousnueckuit mpaktukyM Ne§ mo teme "Uzyuenue .
75 PaCTHityM 2o 1 - http://experiment.edu.ru
napaMeTpoB 3BYKOBOM BOJIHBI
76 Pemienue 3anau http:// www.ege .edu.ru
77 DNeKTpOMarHUTHbBIE BOJIHBL. M3mydyeHne 31eKTpOMarHuTHhIX
BOJIH
78 DHeprus AMEKTPOMArHUTHBIX BoJH. CBOWCTBA
AJIEKTPOMATrHUTHBIX BOJIH
79 [[kana >nekTpoMarHUTHBIX BoJH. [IpumeHeHue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIMIIBI paguOCBSI3U U TeleBUACHUS. Pagronokanms. .
80 DHHIBIIEL Pax A Aosorar http://www.physics.ru/
DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOIIEH CpeIbl
81 KonTponbHnas pabora o teme "MexaHuueckue u
AJIEKTPOMArHUTHBIE BOJIHBI"
82 Caert. 3aKOH MPSAMOJIUHEIHOTO PacpoOCTPaHEHHsI CBETa
Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA MPSAMOJIMHENHOTO
83 P P http:// www.ege .edu.ru
pacmpocTpaHEHHs CBETa
84 Otpaxenue cBera. Ilnockoe 3epkano. Chepudeckoe 3epKaio http://www.physics.ru/




[Ipenomiienue cBera. AGCOMIOTHBIN U OTHOCUTEIBHBII

85 nokasaresb npejnomieHus. [lonHoe BHyTpeHHee OTpaKeHHE.
[TpenenpHbIN yroi MOJHOTO BHYTPEHHETO OTPAXKEHUS
®uznueckuil npaktukyM Ne9 no teme "M3mepenue .
86 DA ) P http://experiment.edu.ru
II0Ka3aTelsl IPEJIOMIIEHUS CTEKIIa
87 Pemienue 3a1a4 Ha IPUMEHEHUE 3aKOHOB OTPAXKEHUS U
IPEIOMIIEHUS CBETa
88 Xop nyueit B npusme. ucnepcus ceera. CIOXKHBIN COCTaB
6emnoro csera. Llger
89 JInnsel. POKYCHOE pacCTOSHUE U ONTUYECKAs CHJIA JIMH3BI http://www.physics.ru/
90 [TocTpoenne n300pa>keHUii B JIMH3aX U UX CHCTEMaX.
YBenu4eHue JIMH3bI
Pemenue 3a1a4 Ha TOCTpOCHUE H300PAKESHUH, TTOTyIAEMBIX C
o1 A P P i http:// www.ege .edu.ru
MIOMOIIBIO JINH3
Ouznueckuil npaktukyM NelO no teme "HU3mepenue .
92 PAKCTHIOM P http://experiment.edu.ru
(OKYCHOTO pacCTOSIHUSI paCCEUBAIOIIMX JIMH3
93 ['ma3 Kak ONTHYEcKas CHCTeMa http://www.physics.ru/
Pemenne 3anau. IIpenensl npUMEHMMOCTH IT€OMETPUYECKON
94 Aat. peacipt ip P http:// www.ege .edu.ru
OTITUKHU
95 CKopocTb cBETa U METO/BI €€ U3MEPEHUS
96 Hucnepcus cBera
97 Wurepdepenius ceera http://www.physics.ru/
08 KorepeHnTHble HCTOUHUKHU. Y CI0BUS HAOTIOAEHUS
MaKCUMYMOB U MMHUMYMOB
99 Penrenue 3amnau http:// www.ege .edu.ru
100 [Ipumenenue uaTeppepeHIn
101 Hudpaxus ceeta




Judpakumonnas pemeérka. Y ciIoBue HaOIOICHUS TTIaBHBIX

102 1
MaKCHMYMOB
®uznueckuil npaktukyM Nell no Teme "Habmronenue .
103 PAKCTHENM AcHH 1 http://experiment.edu.ru
Tudpakuuy, nHTepGEpEeHIINH U TOISPU3AHN CBETa
104  Pemenue 3ama4 1 http:// www.ege .edu.ru
105 [TonepeuHocTs cBeTOBBIX BOIH. [lonsdpusanus ceera 1 http://www.physics.ru/
106 Pemenue 3amau 1
107 ~ CseroBble sBICHUS B IPUPOJE 1 http://www.physics.ru/
108 O060011IeHMEe U cucTeMaTU3anus 3HaHui o teme "Onruka" 1
109 KonTponpsHas padora mo teme «OnTuka 1
110 ['paHuIIBI MPUMEHUMOCTH KJIACCHYECKOW MEXaHUKHU. 3aKOHBI 1
AIIEKTPOAMHAMUKY M MIPUHITUI OTHOCHTEIBHOCTH
111 [Toctynatel criennaibHONW TEOPUU OTHOCUTEIHLHOCTH 1
[IpocTpancTBeHHO-BpeMeHHOM HHTepBal. [Ipeodpa3oBanus
Jlopenna. ¥YcnoBue npuunHHOCTU. OTHOCUTENBHOCTD .
112 peit P 1 http://www.physics.ru/
OJTHOBPEMEHHOCTH. 3aMeIJICHHEe BPEMEHH U COKpAIlleHUEe
JUTUHBI
113 DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI 1
114 CBsI3b MacChl C HEPTHEN U UMITYJIbCOM PEISITUBUCTCKON 1
YacTUIbl. DHEPIUs MOKOs
®usnueckuit npaktukyM Nel2 o teme "Onpenenenue
UMITYJIbCA ¥ SHEPTHH PEISITHBUCTCKUX YacTHIL (IO .
115 Y P p n( 1 http:/experiment.edu.ru
¢dororpadusM TpeKoB 3apsKEHHBIX YACTHI] B MATHUTHOM
nose)"
116 PaBHOBeCHOE TETIIOBOE U3ITydYECHHE
117 3akoH cMenieHus Buna 1

118

T'unoresza M. ITnauka o kBautax. ®oTOHBI




119

DHeprust 1 UMITYJIbC POTOHA

®dotorpdext. OnbiTel A. I'. CToneToBa. 3aKoHbI

120 http://www.physics.ru/
dororddekra P Phy
121 Ypasuenue DitHmreiHa 115 hoTodddekra. "KpacHas
rpaauia” Gorodddexra
122 ®uznueckuil npaktukyM Nel3 no treme "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA YE€PE3 CBETOAMO/I OT HalpshKeHus "
123 = Jlaenenue cBera. OnwiThl I1. H. JleGenena http://www.physics.ru/
124 BosHoBbIE cBOMCTBA YacTHUIL
195 Bounsl ne bpoisa. Inuna BosiHbl 1e bpoiss u pa3mepsl
00J1aCTH JTOKATU3aINH JBIDKYIIEHCS YaCTUIIBI
126 KopmyckynspHO-BOIHOBOH Ayann3m
127 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax http://www.physics.ru/
128 Crenuduika n3mepenuii B Mukpomupe. CooTHOLIEHUS
HeonpenenénHoctei I'elizendepra
129  Pemrenwue rpamueckux 3a1ad http:// www.ege .edu.ru
130 = PemreHue pacuéTHBIX 33124 http:// www.ege .edu.ru
131 Konrtpomnsnas padora o remam: "OcHoBbl CTO",
"KopnyckymnsipHO-BOJIHOBOM Ayan3m"
OnbITHI IO UCCIIEOBAHUIO CTpOeHus aToMa. [lnanerapnas .
132 A P P http://www.physics.ru/
Moenb aroma Pesepdopaa
133 [Toctynarsr bopa
134 Buapl ciektpoB. CriekTp ypOBHEH SHEpTrUU aTOMa BOJIOPOIa
®uznueckuit npaktukyM Nel4 no teme "HccnenoBanue
135 CTIEKTpa pa3pe’KEHHOTO aTOMAapHOTO BOJIOPO/IA U U3MEPEHUE

nocTtostHHOM Punbepra”




136

CronTanHOE U BBIHYXXJICHHOC M3JIYUCHHUEC CBECTA

http://www.physics.ru/

137

138

Jlazep

Hyxnonnas monens sigpa ['elizenOepra-lBanenko. 3apsia u
MaccoBoe uucio sapa. M3oronsl. PannoakTuBHOCTH

139

3aKOH paJiM0aKTUBHOTO pacnaaa. CBONCTBAa HOHU3UPYIOIIETO
U3Iy4eHus. BiusHue painoakTUBHOCTH HA KHUBBIE
opranusmsl. /lozumerpus

http://www.physics.ru/

140

141

142

143

®usnueckuit npaktukyM Nel5 o teme "UccnenoBanue
paaroaKkTUBHOTO ()OHA C UCTIOJIB30BAHUEM JIO3UMETpA" HIIN
"N3y4yeHue noriaouieHus: 0erTa-4acTul allOMUHUEM

DHeprus CBS3U HYKIJIOHOB B sifipe. SnepHble cumbl. Jledext
Macchl sapa. SaepHble peakiuuu. SaepHble peakTophl.
[Tpo6GyieMbl ynpaBiisieMOro TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI SIEPHON IHEPTETUKU

Mertoast perucTpan U UCCICHOBaHUA JICMCHTAPHBIX
qacCcTull. CDYHI[aMeHTaHBHLIe B3aHMOJICHCTBUS. EapI/IOHbI,

MC30HBI U JICTITOHBI. HpeI[CTaBJ'IeHI/IC 0 CTaH,HapTHOﬁ MOACIIN.

KBapK'FJ'IIOOHHaSI MOZCIIb aIpOHOB

®uzuka 3a npegenamu CtangapTHoi Mmoaenu. TémHas
MaTepus U TéMHasl sHeprusa. EaAMHCcTBO hu3nyeckoil KapTHHBI
Mupa

http://experiment.edu.ru

http://www.physics.ru/

144

145

146

OTanbl pa3BUTHS aCTPOHOMUHU. 3HAYEHHE ACTPOHOMHH

[TpumMeHNMOCTh 3aKOHOB (PU3UKH TSI OOBSICHEHU S TTPUPOIBI
KOCMHUYECKHX 00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
)5 (S (S (0): F:05040%

COBpCMeHHLIC OINITUYCCKUEC TCIICCKOIIbI, PaIUOTCIICCKOIIbI,
BHCE[TMOC(I)CpHaH ACTPOHOMMUA

http://www.physics.ru/




Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, INTAHETHI, HX

147 1
BUJMMOE IBU)KEHUE
148 Conneunas cucrema. Connue. ConHeyHasi akTUBHOCTb. 1
Ncrounuk sneprun CosHua u 3BE371
149 ?BéSI[BI, ux OCI:I'OBHI)IC XapaKTepI/ICTI/I'I'(I/I. JHuarpamma 1 http:/Awvww. physics.ru/
CHEKTPaJIbHBINA KJIacC — CBETUMOCTb
150 3Be3/1bI IVIABHOM MOCIIE10BATEIBHOCTH 1
Buytpennee crpoenue 38é31. CoBpeMeHHbIE NPeICTaBICHUS
151 0 MPOUCXOXKIEHUU U dBONIOIMU COHIIA ¥ 3BE3/1. DTaIbl 1
JKU3HU 3BE3]
152 MjquHLHZ IIyre — nama ['anaktuka. THIbI ranakTUK. 1 http://www.physics.ru/
YépHble IbIpbI B sJIpax rajakTUK
153 Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ua. Teopust 1
bonpuioro B3peiBa. PenukroBoe usnydyeHue
154 MacmrabHas ctpykTypa Beenennoil. Meraranaktuka
155 Hepewménnble npo0i1eMbl aCTpOHOMHUU
®uznyeckuil npakTukyM no teme "Habmronenus 3B€34HOTO
Heba HEBOOPYKEHHBIM IJ1a30M € UCIHOIb30BaHUEM
156 KOMITBIOTEPHBIX IPWIOKEHUH JJI ONIPENEICHUS ITOJI0OKEHUS 1 http://experiment.edu.ru
HEOECHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3usi CeBepHOro NMolymapus 1 sipKue 3BE31bl
O06o0menue u cucteMatu3aius 3Hanuid. Pois ¢pusuku n
157 aCTPOHOMHUHU B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, 1
COLIMAJILHOW U ATHYECKOH cepax NesTEeIbHOCTH YeloBeKa
O06o061eHne U cuctemMatu3anus 3HaHui. Ponb u Mmecto
158 (U3UKU ¥ aCTPOHOMHH B COBPEMEHHOM HayYHOH KapTHHE 1

MHpa




O6o006menne u cuctemMaru3anus 3HaHui. Ponb ¢pusndeckoit
Teopuu B HOpMHUPOBAHUH NPEACTABICHUHN O PU3NIECKON

159 KapTUHE MUpPA, MECTO (PU3NUECKON KapTUHBI MUpPA B 00IIIEM 1
PSIY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHU O
npupoje

160 O06o01IeHre U crucTeMaTu3anus 3HaHui 1o TeMe "MarauTHoe 1
nosie"

161 PesepBubliil ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUN 10 1
TeMe "DJIeKTpOMarHuTHasi UHIyKIus'"

162 PesepBHelit ypok. O60011IeHHE U CUCTEMATU3alHs 3HAHUH 110 1
teMe "MexaHnnueckue KonebaHus"

163 PesepBublit ypok. O60011eHHE U CUCTEMATU3AIIMS 3HAHUN 10 1
TeMe "DIeKTpOMarHUTHbIE KoeOaHus"

164 PesepBublit ypok. O60011eHHE U CUCTEMATU3AIIMs 3HAHUN 10 1
TeMe "MexaHuueckre U 3JeKTPOMarHUTHbIE BOJTHBI"

165 PesepBHbIil ypok. O000IIeHHE U CHCTeMAaTH3alus 3HAHUH 0 1
teme "OnTtuka"

166 PeseprubIil ypok. O60011eHHE U CUCTEMATH3AIIMS 3HAHUN 10 1
teme "OcHoBrsl CTO"

167 Peseprublit ypok. O60011eHHE U CUCTEMATH3AIIMs 3HAHUN 10 1
teMe "KopnyckymsipHO-BOJIHOBOM Jyanu3m"

168 PesepBHeIil ypok. O000IIEHNE U CHCTeMAaTHU3alus 3HAHUH 10 1
teme "®u3nka aroma"

169 PeseprubIil ypok. O60011eHHE ¥ CUCTEMATH3AIIMS 3HAHUN 10 1
TeMe "®U3KMKa aTOMHOTO A/1pa ¥ 3JIEMEHTApHBIX YacTUL"

170 PesepBHeIil ypok. O000IIIEHHE U CUCTEMATHU3aIHs 3HAHUH 110 1
Teme "DieMeHThl acTpopu3uKu"

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. ®usuka. Mexanuka: YriyoOneHHoli ypoBeHb: 10 kiacc/ Msikumes ['.4.,
CunsikoB A.3

2. ®usuka.bonekynspHas ¢usuka: YrayOleHHBIM ypoBeHb: 10 kiacc/
Mskumies I' 4., CunskoB A.3

3. Ousuka: DneKkTpoJAuHaMHKa: YTIyOleHHbI ypoBeHb: 10-11 kmaccwl
[T S Msxumes, A.3. CHHIKOB

4. Ousuka: Konebanus u BOJHBL YTIyOJNeHHBIM ypoBeHb: 11 Kkiacc
[T . Msxumes, A.3. CHHIKOB.

5. @uszuka: Ontuka. KBantoBas ¢usuka: YriayOiieHHBIM ypoBeHb: 11 kmacc
[T . Msxumes, A.3. CHHIKOB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://nsportal.ru - corranbHast ceTh paOOTHUKOB 0OPa30BaHHUSL.

2. http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

3. http://festival.lseptember.ru/articles/ - pecTrBanp negarornyecKux UacH
«OTKpPBITBIN YPOK».

4. http://lwww.fizika.ru/ - caitt muis yunreneit Gpu3uku U X yYCHHKOB.

5. http://www.physics.ru/ - matepuaisi o ¢pusuke.

6. www . ege .edu.ru - uadopmanroHHbIi mopran EI'D.

7. http :// school - collection . edu . ru / - eaqunas xoyekius [{OPos

8. https://resh.edu.ru/

9. http://www.physics-regelman.com

10. http://experiment.edu.ru
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http://www.physics-regelman.com/

		2024-09-02T15:42:16+0800
	Старцева Екатерина Алексеевна




