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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHONH pabodeid mporpamMmbl BocnuTaHus W KoHmenmuwm
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepanuu, peaqusyomux OCHOBHbIE 00pa30BaTEIbHbIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTMKMA y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  O0OydaroIuXcsl.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI JJId MPOAODKEHHS OOpa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoMm  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpammy 1o (pu3uke Ha YpOBHE CPEIHETO O0IIero 00pa3oBaHus Ha yTIITyOJIEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIIbTAaThl IO TOJaM 00yUYECHHUS;

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

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[TporpaMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIICT BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOJUYECKHX
MOJXOJOB K NpEenoAaBaHui0 (U3UKH HAa YriIyOJEHHOM ypOBHE NpPU YCIOBUU
coxXpaHeHus1 00s3aTeIbHOM YaCTH COJIep KaHus Kypca.

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



3HaHuU 00 okpykatoiieM mupe. LLkompHBIN Kype HU3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonp3oBaHHE U aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENINIO XapakTep U OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyuYEHHUs HOBBIX MaTEepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOMW BKJaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOyuaroiierocsi, B (popMupoBaHUE YMEHHUI IPUMEHITh HAyUHbIM METO/ NO3HAHUS
IPU BBIIOJHEHUH UMHU YUYEOHBIX MCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

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

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pU3uKd
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIe.

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

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. IIpm sToM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX IACHHS
npo6JieM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
IPUHLIMAIIOB 0a3UpyeTCsl Ha MCIOIb30BAaHUM CAMOCTOSITEIBHOTO YKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa yueOHoro mpouecca. g yriyOonéHHOrO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTepuana, 1abopaTopHble padOThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI



nBa crioco0a peanu3anuu GU3NIECcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3THUX KJiaccoB. BTopoii cnocod — 310 uHTerpaius padot
IPAKTUKyMa B CHUCTEMY Ja0OpaTOPHBIX pabOT, KOTOPHIE MPOBOAATCS B MpoOLEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPECTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUUYECKUX PabOT OCYILIECTBIISIETCA
ydacTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTomM obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJHOTO pasliena Kypca, TaKk U HHTErpupys
MPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUM M TIPOIIECCOB B OKPY’Karollel JKM3HU, TpeOyrolre BbIOopa GhU3NIECKOn
MOJIEH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3ydaTbCid B YCIOBHUSX MPEAMETHOTO
kabuHeTa. B kaOunHere (U3MKM OOIDKHO OBITH HEOOXOIMMOE J1abopaTOpHOE
000pyIOBaHUE IS BHIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHU4eCKux
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKe JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUH.

OCHOBHBIMU HENSIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHHEe HWHTEpeca M CTPEMJICHUS OOy4YarolMXcd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

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

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
Iporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3MYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dopMUpOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hHU3MUeCKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (HU3HUECKON
MOJIENI, AJEKBaTHOW YCJIOBHMSM 3aJladyd, B TOM YHCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

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

CO37aHUE YCJOBUM [JIsl pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT MU ONBITOB C YYETOM HMHIMBUIYAJIBHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATEILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3MepeHre cuiibl TOKa U HAMPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU TOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

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

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

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

Ilepemeliienne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

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

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

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

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHUE TTyTel, TPACKTOPUI, CKOPOCTEHN ABUKEHHUS OJTHOTO M TOTO e Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHsI MPpU MPSIMOIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nBukeHus Tena, OpoIeHHOro rOpu30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbHbie cucrteMmsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

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

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
MOBEPXHOCTBIO IJIAHETHI U OT reorpaduuecKoi MHUPOTHI. JBrkeHne HEOECHBIX Tel
M X CIIyTHUKOB. 3akoHbl Kennepa. [lepBasg kocmuyeckass CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUIIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEHME PaBHOAEHCTBYOLIEH TPUIIOKEHHBIX K TEIY CHII C IPOU3BEACHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBS3aHHBIX HHUTBIO, IIEPEKUHYTON 4Yepes
JETKui OJIOK.

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

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TsbkecTu Tena.

YcoBus paBHOBECHS TBEPAOIO TeEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonvt coxpanenusn é mMexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

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

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

MOoOIHOCTH CUJIBI.

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



[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnuanpHas sHeprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Imapa (BHyTpu W BHe Imapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOAOMET, KONIEP, MPY>KUHHBIA MUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHUE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3Hepruu Tella MPU COBEPIIEHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTCHLMAJIBbHOW SHEPrUil IpU
JEHCTBUU HA TEJIO CWJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne nMiryJibca Teja 1o TOpMO3HOMY ITYTH.

N3mepenne cuibl TITU, CKOPOCTH MOJIEITU 3JIEKTPOMOOUIIS U MOIITHOCTH CHJIbI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBUH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKHUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKOe BHKEHHE. XapaKTep IBHKECHHUS
M B3aWMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mozenell. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [locrossHHas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcust.

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

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

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEN
KUHETUYECKOW YHEPTUEH MOCTYIATEIbHOIO TEILIOBOIO ABUKEHUS €€ YaCTUL.

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

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOoyHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocten.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYIJI.

Mopenu KpucTamin4ecKux peueTok.

Hab6mronenue u riccieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnepoBanne mpoliecca YCTAHOBJICHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEHE MEXTy TOpsYeii U XOJIOIHOM BOJOH.

N3ydeHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJO0BAHO HCIOJIb30BAHHE
rdpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHUE napaMeTpsl. [TapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnmpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEN YHEPTUU OJHOATOMHOTO HACAIBHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruncienue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

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

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

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

TexHuuecKue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHs OMOOPTaHUYECKOTO TOILTUBA AJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3MmeHeHune TemnepaTypsl IpU aquadaTHYeCKOM PacCIIUPEHUH.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aquabaTHOTo npolecca.



KoMmmnproTepHble MOJEIN TEIIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenne yaenbHou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u kKoHieHcanud. Micnapenue u KuneHue. Y aefibHas TeroTa
apooOpa3oBaHUsI.

HacelleHHble W HEHacChIIeHHbIE TMapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

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

TennoBoe pacimimpeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYKHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOEe HaTsDKeHHE. K03 hUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansapasie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Hemoncmpayuu.

TerioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOnra.

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

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
NIEKTPUYECKUX 3apAnoB. IIpOBOOHMKM, JUAIEKTPUKM U MOJYIPOBOJHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

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

DJeKTpudecKoe nose. Ero neicTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsok€aHocth  anekTpuueckoro  mois.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUHMaNI 3NEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTU
NOTEHIMAIOB JUJISl  JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOJHOrO, TaKk U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMepHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

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

JvpnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHULIAEMOCTb BELIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/IEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JICUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

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

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

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

N3ydyeHne npoTekaHus TOKa B €N, COAEPIKALLIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmMpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusl CyliecTBOBaHUSI TMOCTOSIHHOTO DJIGKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenue U u DJ1C &.

3akon Oma i1 yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJIMHBI U IUIOMIAAXd TONEPEYHOrO CEUCHHS. Y IeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

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

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.



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

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUYHHUKA TOKA. 3aKkoH OMa Jj1s1 TOJIHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

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

Hemoncmpauuu.

W3MepeHne CUilbl TOKa U HaIIPSKEHMUS.

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

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

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mmepenne yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesna u3MepeHus ammnepMerpa (BoJIbTMETPa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTHUBJICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 paziuunvix cpeoax.

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

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.



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

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

DINeKTpu4ecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UcCTOp, (HOTOAUO/, CBETOMO, TAIbBAaHUKA, pAPUHUPOBAHNE MEJIU, BhITUIABKA
QIIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HabGmronenne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3UcTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEIUYHH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 10 kiacce ocyliecTBisieTcs
C Y4YETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,



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

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

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KANWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  DJIEKTPOJUTHYECKAss  AWCCOIMAIMs, TalbBaHWKA, DJIEKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: B1axxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHE), ABUTATENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, Oy TPOBOIHUKOBEIE IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

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

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

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

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



TexHuyecknue yCTpOMCTBA M TEXHOJOTHMUECKUE TMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI NIOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMAarHUTHOW MHAYKUMU. IIOTOK BekTOpa MarHUTHOM
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3eMJIu.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

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

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOIHBIX KOJICOAHHM HHUTSAHOTO U TPYKHUHHOTO
MasITHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUI.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeaNbHOM KosiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aTyxaronme 3JEKTPOMArHUTHBIE KOJIeOaHMsI. Brinyx1eHHbBIE
AIIEKTPOMATHUTHBIE KOJICOAHUS.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAUYEHUE CWJIbl TOKA W HaNpsDKEHHS MpH pasindyHou  (popme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

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

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKa, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepatop He3aTyXaIOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mojenb TUHUH 3IEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJMHA BOJHBI.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIICHHE, MHTephEpEeHIUs |
U pakius.

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

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTalns BEKTOPOB B AJIEKTPOMArHUTHOW BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

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

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPe/Ibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Hemoncmpayuu.

OO0pazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmtonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXXeHHE, IPETOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIIUs.

Oo6nHapyxeHue nHGHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATHUIECKOT O CBETA YEPE3
TrpaHully pa3zena AByX ONTUYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbiil yroyl MOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
Y ONTHYECKAs] CHJIAa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKON
cepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

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

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(hEpEHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccuyeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
IJIABHBIX ~MAaKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: OYKH, JYIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAS perIéTKa.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojla CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenue naTepdepeHnnm cpera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3Mepenue rnokaszarens NpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

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

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

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

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

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

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

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

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

Tema 2. @u3zuxka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMma. [lnmaHerapHas monenb aroMa
Pezepdopna.

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



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OrnpenenenHue JIMHBI BOJIHBI JJA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaj. ['amMma-u3imydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBOICTBa MOHHU3UPYIOLIETO W3JIy4YCHMs. BIusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertozapl perucTpaly U UCCIIEI0OBAHUS DIIEMEHTAPHBIX YaCTHII.

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

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

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeyHas cucTema.

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

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIC co3Be3ausi CeBepHOro MoJyIIapusi U sIpKue
3BE3ILI.

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

DOu3nvecKuil NPAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.



O06o006menne U cucTeMaTH3aus CoAepKaHusl pa3ienoB Kypca «MexaHukay,
«MounekymsipHas pU3MKa U TEPMOJAUHAMUKAY, « DNEKTpOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHENUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHM B COBPEMEHHOM HAYyYHOW KAPTHUHE MUPA, 3HAYCHHE ONMUCATEIBHOU,
CUCTEMATH3UPYIOIICH,  OOBSCHUTEIBHOW W  IMPOTHOCTHYECKOW  (YyHKIUH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NUeCcKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B 00OIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

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

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUSI B JKUBOW MPUPOAE, OKOJOTHMYECKHME PHUCKH TIIpU MPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yAbTPa3ByKOBas JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTIMYECKON PEeIIETKH, CIEKTPAIbHbIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX Y/,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
ANEKTpOJBUTraTENb SKOOM, reHepaTop MEPEeMEHHOI0 TOKa, MHAYKIMOHHAS Ieyb,
JMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, paIuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas IHArHOCTUKAa B TEXHUKE,
POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
MPUEMHHKH, SJIEPHAsA SHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJIULMOHHBIM LEHHOCTSAM POCCUHUCKOrO OOIIECTBA, PaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAXKAAHCKOMN MO3ULIUN 00YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

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

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMYMBOIO Oy IylIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO

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



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3NKOMN U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIH
BbIOOD Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIaHBL;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4eHUs1 (PU3MKH OCYIIECTBISATH TMPOEKTHYIO M HUCCIEI0BATEIHCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJaJIeTh ~ HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIC CBS3W U aKTyaJH3WpOBaTh 3ajady,
BBIIBUTAaTh TUIOTE3y €€ pElIeHUs, HaxoQuTb AapryMeHThl MJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI THOPMALIMK (PU3NUECKOTO COAEPKAHUS U3
MCTOYHUKOB Da3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIATH TOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISITh OOIIEHWE Ha YpokKax (U3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

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

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO JEATEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMUH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (hOPMYITHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITENTHO COCTABIISITH IUIAH PEHICHHs pacYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH pabOThl ¢ YUYETOM UMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

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



BIAJCTh HABBIKAMH TIO3HABATEIBHOM pedIeKCHr KaKk OCO3HAHHS
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MPUEMBI peICKCHH SIS OIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPHUHUMATH PEUICHUSA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTATOB
JIeSITeIIbHOCTH;

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHBBI M ApPryMEHTHI JIPYTMX IPU aHAIU3E PE3yIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIITHOKH.

B mpouecce pocTuxkeHUs JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOTPAMMBI IO
dbuzuke Ui ypOBHS CpeaHEro oOImero o0pa3oBaHus y O0O0ydYarolIuXcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HAMpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIFOYAIOIIEH CTPEMIICHHUE K JOCTHKEHUIO LN
U yclexy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/S U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYWUTHIBATh €ro MpPH OCYIIECTBICHUM OOILECHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.



[MTPEAMETHBIE PE3VYJIbTATHI

K xon1ty oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJI0BEKa, POJIb U MECTO (PM3UKH B COBPEMEHHOM HAy4YHOH KapTHUHE MUDPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOH  (QYHKUMH  (U3NYECKOM TEOpUHM — MEXaHMKH,
MOJIEKYJIAPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (PU3HUYECKOM TEOPHH B
(opMHpPOBaHUY MPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeNel PU3NYECKUX TEJ U IIPOLIECCOB
(s1BIeHMIT): WMHEpIMaANbHAs cUcTeMa OTcuéra, aOCONIOTHO TBEPAOE TEJo,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JBUKEHUE, CBOOOHOE MaJCHUE,
a0CoJIIOTHO ympyTas naedopmaius, aOCOJIOTHO YNPYroe U abCONIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIU Ta3a, XKUIAKOCTH U TBEPAOIO
(KpHUCTaJUIMYECKOT0) TeJla, WICANIbHBIN ra3, TOUCYHbIN 3aps]l, OJHOPOIHOE
AIIEKTPUYECKOE T0JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTAIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIB30BAHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IPOLECChl U  SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHus,
3aKkOoHbl HpIOTOHA, TMpPUHLKII OTHOCUTENBHOCTH [l 'amuies, 3aKkoH
BCEMHMPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCa U MEXAHUYECKOM
DHEPrUH, CBSI3b PadOTHI CUJIbI C M3MEHEHHEM MEXaHMUYECKOW 3HEpruu,
yCJIOBHSI pAaBHOBECHS TBEPAOrO Tela), MPU HSTOM HCIHOJIb30BATh
MaTEeMaTUYECKOE BbIpAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHHUs HMMIIYJIbCa M MEXaHUYECKOM
HHEPrUu, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SBJICHUS, UCIOIb3YS
ocHoBHbIe monoxeHuss MKT u 3aKkoHBI MOJNEKYJSIpHOH (U3HKH U
TEPMOJUMHAMUKUA (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEIHEH KHUHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpallMEM MOJIEKYJd M €ro TeMIEpaTypoH, YypaBHEHHE



MenneneeBa—Knanepona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIUIOBBIX IMPOILECCaX), MPU ITOM HCIIOIb30BAThH
MaTE€MaTUYECKOE BBIPAXKEHUE 3AKOHOB, YKa3bIBaTh YCIOBHUS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KnanenpoHa;

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUUECKHE SIBICHHUS, HUCIHOJb3Ys
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kyiona, NOTEHIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, NPHUHLMII CYNEPIO3ULUN 3JIEKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroda, 3akonsl @apajes i 31€KTpoIun3a);

ONHKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIOIb3Yysl BEIUYMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4ecKasl JHeprus, padoTa CUIbl, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CWJIa TSDKECTH, CHJIa YOPYIOCTH, CHJIAa TPEHUS, MOIIHOCTb, SHEPIUd
B3aMMOJICUCTBUS Tema ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, YHEPTHUS YIIPYTOi
nedopMaluu MpyKUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrusi HIEaIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3nyxa, KIIJl maeasibHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE TMOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD MOJII TOYEYHOIO
3apsJa WM 3apsHKEHHOTO 1Iapa B BAKyyME U B JIUAJIEKTPUKE, IMOTEHLIHAAI
AIEKTPOCTATUYECKOTO IOJIS, PAa3HOCTh MOTEHIMATIOB, JJEKTPOABHKYIIAS
CWJIa, CWJIa TOKA, HAMPS>KEHUE, MOUTHOCTh TOKA, 3JIEKTpUUecKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHUE  ydacTKa  Lenu ¢
NOCJIEIOBATEIbHBIM U MAPAJUIEIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJII KOHAEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBICHHOCTD
TEIJIONepeaum, EKTPU3aLUs Tell, SKBUMOTEHIMATBHOCTh TOBEPXHOCTH
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETMUUHBI OT
JPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YUYETOM aOCOJIOTHBIX



NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIJIOKEHHON TMITOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJlyuYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia 6€300acCHOr0 TPYAa PY MPOBEACHUN UCCIIEIOBAHNUMN B
paMKax  y4eOHOro  SKCHEpHUMEHTa, MpakTUKymMa W  y4yeOHo-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
IPUMEHSATH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHUH IMPU MCHOJIb30BAHUM MATEMATUYECKUX METOJOB PELICHHs 3a/ad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IMOIYYEHHBIX
pe3yIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKue SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PaOOTHI U3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOro
00I11eCTBa;



IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMAaLIUHU, CTPYKTYPHUPOBAHUS M UHTEPIPETALIUN
uHbOpMaIlMK, TOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENTLHOTO MPUOOPETEHNSI HOBBIX 3HAHUH B MPOIIECCE BHITTOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIeT0BaTENbCKUX PaldoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xoHity oOydenusi B 11 knacce npeqMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

MOHUMATh POJIb PU3UKHU B IKOHOMHUUECKOU, TEXHOJIOTHUECKOMN, COIMATLHOM
U DTUYECKON cdepax IesTEeTLHOCTH YeJIOBEKa, POJib U MECTO (U3HKU B
COBPEMEHHOW HAYYHOM KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKON
NEATEeIbHOCTH YeJIOBEKa M JajbHEUIleM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHHUE OIUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBSICHUTCIBHOW W
MPOTHOCTHYECKOW (YHKIUNA (PU3NUECKOW TEOPUH — DJIEKTPOJUHAMHUKH,
CHEIUAIBHOM TEOPUM OTHOCHUTEIHHOCTH, KBAHTOBOW (PU3UKHU, POJIb
¢dbuznyeckoil Teopuu B (POPMHUPOBAHUU TNPEACTABICHUNU O (Quznueckoit
KapTUHE MHpa, MECTO (PU3MUECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTABICHUN O IPUPO/IE;
pasnuYaTh yCIOBUS MPUMEHUMOCTH MOJIENIeH (U3NMUECKHUX TEJl U MPOIIECCOB
(sBJIEHMIT): OTHOPOJHOE AJIEKTPUUYECKOE M OJHOPOAHOEC MArHUTHOE IOJIs,
rapMOHUYECKUE KOJieOaHUsl, MAaTeMaTHYECKHI MasTHUK, WJIeaJIbHBIN
PY>KAHHBIN MasITHUK, rapMOHUYECKUE BOJIHBI, UJeaIbHbIN
KOJIeOaTeIbHbIN KOHTYD, TOHKAs JIMH3a, MOJCIICH aTOMa, aTOMHOTO spa 1
KBAHTOBOM MOJICJIM CBETA;

pa3nuyath yCJIOBUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMu, npaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€MM CO CKOPOCTBIO
M3MEHEHHUS CUJTbI TOKA, MOCTYJIAThI CIIEIUAIbHON TEOPUH OTHOCUTEILHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
dboTorddexra, nepBbIil U BTOPOM MocTynaThl bopa, NpUHIMI COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbI COXpPAaHEHHUs 3apsOBOrO H
MacCOBOT'0 YHCEN U SHEPTUU B SIACPHBIX PEAKLIMAX, 3aKOH PAIUOAKTUBHOIO
pacmana);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAsl CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIs
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TTOJIHASI SHEPT U, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTHUSI U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
Y 3apsi siApa, SHEPTUS CBSI3U sIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanekTpudeckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnaisl saep,
ramMmma-usiydeHue saep, Gu3nuecKue MPUHIUIBI CIIEKTPATLHOTO aHATN3a U
paboThI N1azepa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH



¢usznyeckux BeMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIOTE3B;

OMKCHIBATH METO/bI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJII01aTh NpaBuiia 0€301acHOro TPY/la IPU IPOBEICHUH UCCIIEI0BAHNI B
pamMkax  yuyeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJeNr, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
OpU  HUCIOJB30BAHUM MATEMaTUYECKMX METOAOB pEIICHHs  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHUWU UMEIOIIUXCS JAaHHBIX, AaHAIU3UPOBATh
pe3yapTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IOJYYEHHBIX
pEe3yIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca (PU3MKH, a TAK)KE UHTErpaluy 3HAHUW U3 IPYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONOPOIl HA U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIErO0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHaJIN3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM



HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpEeAbSIBICHUS Y4YEOHOW U
HAy4YHO-TIOMYJISIPHOM MH(OpMALUK, CTPYKTYPUPOBAHUS U HHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

POSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITENILHOTO TPHUOOPETEHUSI HOBBIX 3HAHUH B MTPOLIECCE BBHITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTarh B TpyIIlEe C HCIOJHEHUEM pPa3IUYHBbIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIaJ KaXIOTro U3
YYaCTHUKOB TPYMIIbI B pELUICHHE pacCMaTPpUBAEMOM MPOOIEMBbI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodhecCHOHANbHON AESITeTbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U
TeM NPOrpaMmabl

KoaunuyecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JuaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

Hay‘lHBIﬁ MCETO ITO3HaAHUA

Poccuiickas QJICKTPOHHAsA IMIKOJIa

1.1 6
MIPUPOIBI https://resh.edu.ru/subject/lesson/5894/start/90071/
Wroro mo pazneny 6
Pazgen 2. MEXAHUKA
dusrex-pernoHam
2.1 K 10 1
HHeMatiIa https://os.mipt.ru/#/phys/class/9
dusrex-pernoHam
2.2 10
Hunamuia https://os.mipt.ru/#/phys/class/9
N dusrex-peruoHam
2.3 5 1
Cratika TeEpROTO TENA https://os.mipt.ru/#/phys/class/9
3aKOHBI COXPAHEHHUS B dusrex-pernoHam
24 10 1 .
MEXaHUKe https://os.mipt.ru/#/phys/class/9
Wroro mo pazneny 35

Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBEI
3.1 MOJIEKYIIIPHOKMHETUYECKOMN 15 1 PusTex pernonam
' yp https://os.mipt.ru/#/phys/class/10
TEOpUHU
3. Tepmonnuamuka. Ternossie 20 1 dusrex-peruoHam

MalllHBbI

https://os.mipt.ru/#/phys/class/10



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://os.mipt.ru/#/phys/class/9
https://os.mipt.ru/#/phys/class/9
https://os.mipt.ru/#/phys/class/9
https://os.mipt.ru/#/phys/class/9
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10

ArperatHbie COCTOSIHUS

dusrex-peruoHam

3.3 14 .
BelecTBa. Ga3oBbie NEPEXOIbI https://os.mipt.ru/#/phys/class/10
Uroro mo pazneny 49
Paznen 4. DJJIEKTPOAUHAMUKA
dusrex-peruoHam
4.1 24
DIEKTpHECKOe Hore https://os.mipt.ru/#/phys/class/10
ITocTOAHHBIN NEKTPUUECKU I ®dusTex peruoHam
4.2 24 .
TOK https://os.mipt.ru/#/phys/class/10
dusTex-peruoHam
4, T
3 O B PASJITHHPIX cpedax 6 https://os.mipt.ru/#/phys/class/10
Uroro no pazneny 54
Pasnen 5. DUBUNUYECKUU IPAKTUKYM
5.1 Ou3nyecKuil MpakTUKyM 16 16
Wroro mo pazneny 16
PeszepBHOe Bpemst 10
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10
https://os.mipt.ru/#/phys/class/10

11 KJIACC

KoaunuyecTBO 4acosB

Ne HaumeHoBaHue pa3ieioB JuaexkTpoHHbIe (HU(PpOBHIE)
Konrpoububle IIpakTHyeckue
n/n U TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
dusTex-peruoHam
11 M 14
ArHHTHOE Hore https://0s.mipt.ru/#/phys/class/11
DneKTpoMarHuTHas dusrex-pernoHam
1.2 13 1 .
WHIYKUHUS https://os.mipt.ru/#/phys/class/11
Uroro no pazaeny 27
Pazpnen 2. KOJIEBAHUA U BOJIHBI
Poccuiickas anexkTpoHHas mKoia
2.1 M 0 10
CXAMITCCIHE KOChaHIA https://resh.edu.ru/subject/lesson/4907/start/78497/
59 DNeKTpOMarHuTHHIE 15 Poccuiickas anekTpoHHas 1IKoJia
' KoJie0aHus https://resh.edu.ru/subject/lesson/5903/start/46945/
Mexanndeckue u Pocculickas 351eKTpOHHas IKOIa
2.3 10 1 .
3JIEKTPOMArHUTHBIE BOJIHBI https://resh.edu.ru/subject/lesson/3795/start/270796/
dusrex-pernoHam
24 O 25 1 .
frria https://0s.mipt.ru/#/phys/class/11
Hroro no pazneny 60
Pa3zaen 3. OCHOBBI CHEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
dusrex-pernoHam
3.1 O CTO 5 1
CHOBH! https://os.mipt.ru/#/phys/class/11
Hroro mo pazneny 5



https://os.mipt.ru/#/phys/class/11
https://os.mipt.ru/#/phys/class/11
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/3795/start/270796/
https://os.mipt.ru/#/phys/class/11
https://os.mipt.ru/#/phys/class/11

Pa3znea 4. KBAHTOBAS ®PU3UKA

KopnyckynspHo-BOIHOBOU

Poccuiickas anexkTpoHHas mKoia

4.1 15 .
Jyalau3m https://resh.edu.ru/subject/lesson/3853/start/48173/
42 DusiKa aToMa 5 Poccuiickas anexkTpoHHas mkoia
' https://resh.edu.ru/subject/lesson/5845/start/151635/
®dusnka aTOMHOTO siipa 1 Poccuiickas sneKTpoHHas MIKOJIa
4.3 ) .
3JIEMEHTAPHBIX YaCTHILI https://resh.edu.ru/subject/lesson/5909/start/48492/
Uroro no pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1

DneMEeHTHl aCTPOHOMUU U
acTpodu3uKu

Hroro no pazneny

12

12

Paszen 6. PUSMUYECKUHN MPAKTUKYM

6.1

Pu3NYEeCKU IPAKTUKYM

16

Hroro no pazneny

16

Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE

Cucrtemaru3zanus u
0000111eHIE TPEAMETHOTO
COZACPIKAHUA U OIbITa

7.1 JIeATEIIbHOCTH, 15
MPUOOPETEHHOTO MPHU
u3ydeHun Kypca ¢pusuku 10
— 11 xknaccoB
Hroro mo pazneny 15



https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/5909/start/48492/

PesepBHOe Bpemst

10

OBIIEE KOJMYECTBO YACOB
I10 ITPOIT'PAMME

170

16




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTtpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JJeKTPOHHBbIEe HU(PPOBBHIE 00pa3oBaTeIbHbIE
pecypcsl

dusnka — pyHIaMeHTaIbHAs
HayKa 0 IpUpojie

Hayusnblil MeTO MO3HAHUS U
METO/IBI HCCIIEJOBAHUS
bu3HYeCcKuX SIBICHUIN

DKCHEpUMEHT U TeOpus B

MpoueCCe MO3HaHuA IIPpUPOABLI.

HaGumtoienue n 3KCriepuMeHT
B (pu3uKe

Crioco6b1 U3MepeHus
(U3HYECKUX BENUYNH

Poccuiickas aneKkTpoHHas mIKoJia
https://resh.edu.ru/subject/lesson/5894/start/90071/

AGcomoTHas 1
OTHOCHUTEJIbHAs TOTPEIIHOCTH
U3MEpEeHU PU3nIecKux
BEJIMYMH

MopnenupoBanue B pU3UKE.
Ponb u MecTo pusuku B
dbopMHUpPOBaHUH COBPEMEHHOMN
HAy4YHOM KapTUHBI MUDA, B
IIPAKTUYECKON AESITEIbHOCTU
mojen



https://resh.edu.ru/subject/lesson/5894/start/90071/

10

Mexannueckoe ABMKCHUE.
Cucrema orcuera.
OTHOCHTENHLHOCTD
MEXaHHYECKOTO IBIKCHHUS.
[Ipsimast 1 oOpaTHas 3a1aun
MEXaHUKU

Pannyc-BexkTop MarepuaibHOM
TOYKH, €r0 IPOEKIUU HA OCH
KoopauHar. Tpaekropus.
[Iepemenienue. Ckopocts. Mx
MPOEKIIMU HA OCH KOOPANHAT

PaBHOMepHOE NpAMONTHHEWHOE
neuxenue. ['papuyeckoe
OTHMCaHNE PABHOMEPHOTO
OPSIMOJIMHEHHOTO JBUKCHUS

CrnosxeHue nepeMerieHnii u
ckopocrel. Pemenue 3anau

dusrex-peruoHam
https://os.mipt.ru/#/phys/theme/mbNfEgLEhu

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/FTZ4fw4 Xa3

11

HepaBHOMepHOE IBHKEHHE.
MrHoBEeHHast CKOPOCTb.
VYckopenue. [IpsamonuneitHoe
JBUKEHHE C TOCTOSTHHBIM
YCKOpEHUEM

12

13

I'paduyeckoe onucanme
HpﬂMOJ’II/IHeI\/IIHOFO ABHUKCHUS C
IMOCTOAHHBIM YCKOPCHUEM

CBoOoiHOE TTasieHHe.
YckopeHnne cBOOOTHOTO
MageHus. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH,



https://os.mipt.ru/#/phys/theme/mbNfEgLEhu
https://os.mipt.ru/#/phys/theme/FTZ4fw4Xa3

YCKOPEHUS OT BPEMEHH U UX
rpaduku

JIBukenue tena, OpoIIeHHOTO

dusrex-peruoHam

14 101 YIIOM K FODH3OHTY https://os.mipt.ru/#/phys/theme/8C53gL9sq5
https://os.mipt.ru/#/phys/theme/20vNhXXCE4

KpuBonuneliHoe 1BU>XeHUE.
JIBM>KEHUE 10 OKPYKHOCTH.

15 VYrnoBas u JIMHENHAA dusTex-peruoHam
ckopocts. [lepron u yacrora. https://os.mipt.ru/#/phys/theme/VC2WKNVME7
LlenTpocTpemuTensHOE U
MOJIHOE YCKOPEHHUE

16 KoHTpoinbHas pabora 1o Teme
"KunemaTtuka"
[TepBbriif 3akoH HproTOHA.
NuepumanbHble CHCTEMBI

17 orcuéra. [TpuHnun dusrex-peruoHam
OTHOCUTENbHOCTH [ anues. https://os.mipt.ru/#/phys/theme/ssa8GTY G6G
Heunepuunanbabie cHCTEMBI
oTcuéTa
Cuita. PaBHOIElCTBYIOIIIAS

18 cuita. Bropoit 3akoH CDI/ISTeX-pe-F votaM

https://os.mipt.ru/#/phys/theme/ssaBGTYG6G

Hrrorona. Macca

19 Bzanmopernicteue ten. Tperuit dusrex-pernoHam
3akoH HrroToHa https://os.mipt.ru/#/phys/theme/ssa8GTY G6G
[IpuHIUIT Cynepno3uiuu CUIL.

20 Pemenue 3agau Ha du3Tex-peruoHam

MPUMEHEHNE 3aKOHOB
Hrrotona

https://os.mipt.ru/#/phys/theme/ssaBGTYG6G



https://os.mipt.ru/#/phys/theme/8C53gL9sq5
https://os.mipt.ru/#/phys/theme/20vNhXXCE4
https://os.mipt.ru/#/phys/theme/VC2WkNVME7
https://os.mipt.ru/#/phys/theme/ssa8GTYG6G
https://os.mipt.ru/#/phys/theme/ssa8GTYG6G
https://os.mipt.ru/#/phys/theme/ssa8GTYG6G
https://os.mipt.ru/#/phys/theme/ssa8GTYG6G

3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBHUBAJIEHTHOCTh dusrex-peruoHam
rpaBUTAIMOHHON U MHEPTHOU https://os.mipt.ru/#/phys/theme/0dgVVdagey
MacChl
29 Cuiia TSKECTH U yCKOPEHUE Poccuiickas anexkTpoHHas mkoia
CBOOOIHOTO AJICHUS https://resh.edu.ru/subject/lesson/4718/start/47325/
JIBm>xeHre HeOECHBIX TeT U UX
23 MCKYCCTBEHHBIX CITyTHUKOB. dusTex - peruoHam
[IepBas kocmuueckas https://0s.mipt.ru/#/phys/theme/0dqVVdagey
cKopocTh. 3akoHbl Kemepa
Poccuiickas aieKTpoHHas 1mIKoJia
24 Cuita ynpyroctu. 3akon ['yka. https://resh.edu.ru/subject/lesson/4721/start/47472
Bec tena duszrex-pernoHam
https://0s.mipt.ru/#/phys/theme/sQO9191M5M
Cuna tpenus. [Ipupona u Poccuiickas anexkTpoHHas mKoia
o5 BHJIBI CUJI TpeHUsI. J[BuxkeHne https://resh.edu.ru/subject/lesson/6289/start/47531/
B KUJKOCTH U Ta3€ C YYETOM dusrex-pernoHam
CHJIBI COITPOTUBIIEHUS CPEBbI https://0s.mipt.ru/#/phys/theme/zwdUQmmAQc
2 [asnenue. I ' napocrarnueckoe Pu3Tex-perunoHam
nasnenue. Cuna Apxumena https://os.mipt.ru/#/phys/theme/ZnpbLw6xal
AOCOJIFOTHO TBEPJIOE TEJIO.
97 [TocrynarensHOe 1
BpaniaTesbHOE JBUKEHUE
TBEPAOTO TeNa
28 MOMEHT CHJIbI OTHOCUTEIBHO
ocu BpaieHus. [1neqo cuibl
CroxeHue cuil, NPUI0KEHHBIX .
Poccuiickas 35eKTpoHHas mIkosia
29 K TBepAoMy Teny. LlenTp

TSHKECTH Teja. Y CIIOBUA

https://resh.edu.ru/subject/lesson/4720/start/270767/



https://os.mipt.ru/#/phys/theme/0dqVVdagey
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://os.mipt.ru/#/phys/theme/0dqVVdagey
https://resh.edu.ru/subject/lesson/4721/start/47472
https://os.mipt.ru/#/phys/theme/sQO9I91M5M
https://resh.edu.ru/subject/lesson/6289/start/47531/
https://os.mipt.ru/#/phys/theme/zwdUQmmA0c
https://os.mipt.ru/#/phys/theme/ZnpbLw6xa1
https://resh.edu.ru/subject/lesson/4720/start/270767/

PaBHOBCCHUA TBEPAOIO TCIA.
BI/IIH:I paBHOBECUA

30

31

Pemenue 3amau
KoHTponbHas pabota 1o teme

"Imnamuka. CTaTuka
TBEpAOro Tena"

32

33

HNmnynec MaTepuanbHOU
TOYKH, CUCTEMBI
MaTepuaIbHbIX TO4eK. LleHTp
MaccC CHCTEMbI MaT€pHAIIbHBIX
ToueK. Teopema 0 ABMKEHUH
LIEHTpa Macc

I/IMHy.]'IBC CHJIBI 1 UBMCHCHUC
HUMITYJIbCa TCJIA. 3aKoH
COXPAHCHUS UMITYJIbCA.
PeaktuBHOE nBHKEHHE

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/5895/start/138339/

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4719/start/8645/

34

35

MoMeHT uMItybca
MaTepUAIbHON TOUKHU.
IIpencraBnenue o COXpaHEeHUHU
MOMEHTa UMITYJIbCA B
LEHTPAJIbHBIX ITOJISAX

Pemenue 3agau

36

Pabora cuibl Ha MaJloM U Ha
KOHCYHOM IICPEMCUICHUH.
['padmyeckoe mpencraBieHue
paboThl cuibl. MOIHOCTH
CHJIBI



https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/4719/start/8645/

37

Kunernueckas sneprusi.
Teopema 06 H3MEHEHUH
KMHETUYECKOU SHEPTrUuu
MaTepuaIbHOU TOUKH

38

ITorennmanpHbIC 1
HEMOTCHIINAIBHEBIC CHJIBI.
[ToreHimanpHas 3HEPrUsl.
BTopas kxocmuueckast
CKOpPOCTh

39

40

41

Tperbs kKocMuyecKas
cKopocTh. CBsA3b pabOTHI
HEMOTEHIUAIbHBIX CHUJI C
U3MEHEHHEM MEXaHUYEeCKOU
SHEpPruU CUCTEMBI Tell. 3aKOH
COXpPaHEHMsI MEXaHUYECKOMH
SHEPrUuu

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE
bepnynnu 15 naeansHoOU
KUAKOCTH

KonTponbHas padora no teme
"3aKOHBI COXpaHEHUs B
MexaHuke"

42

PazButne npencrasieHuit o
npupoie TerioTsl. OCHOBHBIE

nosnoxenuss MKT. Tuddysus.

BpoyHoBcKkoe BUKEHNE

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/LoHxtzI4U8
https://os.mipt.ru/#/phys/theme/clvRX6MyUQ

43

CtpoeHue ra3o00pa3HbIX,
KUOKHUX U TBEPABIX TECII.

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru/subject/lesson/3731/start/47858/



https://os.mipt.ru/#/phys/theme/LoHxtzl4U8
https://os.mipt.ru/#/phys/theme/clvRX6MyUQ
https://resh.edu.ru/subject/lesson/3731/start/47858/

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHI]
BElIeCTBa

Macca u pazMepbl MOJIEKYJT
(aromoB). KonnuectBo

44
BenlecTBa. IlocTroannas
ABoranpo
45 Temneparypa. TerioBoe Poccuiickas a5ekTpoHHas 1IKoIa
paBHoBecue. [lkana Llenscus https://resh.edu.ru/subject/lesson/5898/start/15462/
46 Pemenue 3amay
Wneanbneiii ra3. ['a3oBbie Poccuiickas anexkTpoHHas mKoia
47 . .
3aKOHEBI https://resh.edu.ru/subject/lesson/6292/main/325558/
48 YpaBuenue MeHieneena-
Knaneiipona. Pemenue 3amau
49 AOcomoTHas Temreparypa.
3akoH JlanbToHa
H3omnponecchl B nieaibHOM
50 rase ¢ IOCTOSSHHBIM Du3TeX-pernonam
https://os.mipt.ru/#/phys/theme/phiHRxgdxJ
KOJIMYECTBOM BEIIIECTBA
I'paduueckoe npencrapnenue
51 A30IIPOIIECCOB: U30TEPMA Du3rex-pernoHam
p ' pMa, https://os.mipt.ru/#/phys/theme/phiHRxgdxJ
n30Xxopa, n3odapa
Poccuiickas 35eKTpoHHas mIKojia
52 OcHoBHoe ypaBHeHre MKT .
yp https://resh.edu.ru/subject/lesson/6291/start/15491/
53 Pemenue 3amau
CBs3pb a0COMIOTHOM .
Poccutickas a5ekTpoHHas Ikojia
54 TEMIIEPATYPbI

TCpMO,Z[HHB.MH‘-ICCKOﬁ CHUCTCMBI

https://resh.edu.ru/subject/lesson/5898/start/15462/



https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/6292/main/325558/
https://os.mipt.ru/#/phys/theme/phiHRxgdxJ
https://os.mipt.ru/#/phys/theme/phiHRxgdxJ
https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/5898/start/15462/

CO CpPEIHEN KMHETUYECKON
SHEprueil mocTynareabHOro
TEIUIOBOTO JIBHKEHUS €&
YaCTHII

55

O060061EeHNE U
cUCTeMaTHU3alus 3HaHUI 110
teme "OcHoBel MKT"

56

57

KonTtponpsHast pabora o Teme
"OcnoBbel MKT"

TepmonnHamuueckas
CUCTEMA. 3a/laHue BHEIIHUX
ycnosuit ais T/I cuctemsl.
Bremnue u BHyTpeHHHE
napamertpsl. [lapamerpsr T/{
CHUCTEMBI KaK CpeJlHue
3HA4YCHUS BEIMYMH,
OIHUCBIBAIOIIUX €€ HA
MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe naugano
TEPMOJIMHAMUKH.
Camonpou3BoJibHas
penakcanusa T/ cucremsl k
TEIUIOBOMY PAaBHOBECHUIO

59

Mogens naeaabHOro ra3a B
TEpPMOJIMHAMUKE. Y CIOBUSA
MIPUMEHUMOCTH 3TON MOJEITN

60

YpaBHenue Menpeneena-
Kitanelipona u BelpakeHue
JUIsl BHYTPEHHEN SHEPTUH




61

62

Beipaxkenue 111 BHyTpEHHER
SHEPIUH OJHOATOMHOI'O
UJ€AIbHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKUE MPOILECCHI

OnemenTapHas paboTa B
TepMoOJIMHAMHKKe. Berauciienue
paboThI o rpaduKy Mpoiecca
Ha pV-nuarpamme

dusrex-peruoHam
https://os.mipt.ru/#/phys/theme/Yg3o0lk1HsC

Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru/subject/lesson/5897/start/150904/

63

Temonepenaya kak crnoco0
WU3MEHEHUS BHYTPEHHEN
suepruu T cucremsr 6e3
COBepILEHHs pabOThI

64

Kousexkmus,
TEIIONPOBOJHOCTb,
W3JTy4YECHHUE

65

KonnuecTBo TEIIIOTEHL.
TenmoéMKOCTh Tela.
VenpHas U MOJIApHAas
TEIIOEMKOCTH BELIECTBA.

VYV ienpHas TEMI0Ta CropaHus
TOILIHMBA

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/T TkypMGayJ

66

67

68

Pacuér xonmuecTBa TEIIOTHI
MIpH TeTUIoNepeayue
ITousarue 06 aguadaTHOM
npouecce. IlepBbiil 3aK0H
TEPMOIUHAMUKHN
KoauuecTBo TEILIOTE U
paboTa Kak Mepbl U3MEHEHUS

Poccuiickas 35eKTpoHHas MIKojia
https://resh.edu.ru/subject/lesson/4723/start/15578/



https://os.mipt.ru/#/phys/theme/Yg3olk1HsC
https://resh.edu.ru/subject/lesson/5897/start/150904/
https://os.mipt.ru/#/phys/theme/TTkypMGqyJ
https://resh.edu.ru/subject/lesson/4723/start/15578/

BHyTpeHHeH 3Heprun TJ{
CHUCTEMBI

69

Bropoi1 3akoH
TEPMOAUHAMUKHA I
PaBHOBECHBIX U
HEPABHOBECHBIX IIPOLIECCOB.
Heo6paTiMocTh NpUpOIHBIX
IIPOLIECCOB

dusrex-peruoHam
https://os.mipt.ru/#/phys/theme/PmgEEpUYrU

70

71

72

IIpuHUMIIBL NEHCTBUSA
TemioBbix MamuH. KIT/]

MakcumanbHOE 3HaUCHUE
KIIA. Iukn Kapuo

Pemenue 3amau

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/R8U23D6Vus

73

DKOJIOTHYECKHE aCIICKThI
HUCITIOJIB30BAHUS TCIIJIIOBBIX
nsurareseit. TenmoBoe
3arpsI3HEHUE OKPYKAIOIIEH
cpenbl

74

75

76

Pemenue 3agau

O06o06mIeH e U
CHCTEeMaTU3alus 3HaHUH I10
teme "TepMoauHamMuKa.
TenmoBrle MalTuHE"

KonTpomnpHas pabota mo Teme
"Tepmonunamuka. TennoBbie
MAaIIuHE"

77

[Tapoo6pa3zoBanue u
KoHeHcanus. Mcnapenue u



https://os.mipt.ru/#/phys/theme/PmgEEpUYrU
https://os.mipt.ru/#/phys/theme/R8U23D6Vus

Kunenue. Y genbHas TeIuioTa
napooOpa3oBaHus

78

79

80

Hacrwimennsie n
HEHACBILLICHHBIE Mapbl.
KadgecTtBeHHas 3aBUCUMOCTD
IUIOTHOCTH U JABJICHHS
HACBILIEHHOTO T1apa OT
TeMIepaTypbl, UX
HE3aBHCUMOCTh OT 00bEMa
HACBILIEHHOT0 Tapa.
3aBUCUMOCTh TEMIIEPATYPBI
KUTICHUS OT JaBJICHUS B
JKHIKOCTH

BrnaxxHocTh Bo3ayXa.
AOconroTHas 1
OTHOCUTEJIbHAA BIAKHOCTH

Pemenue 3amau

dusrex-peruoHam
https://os.mipt.ru/#/phys/theme/2uAsSLbw6w

81

Tépnoe Temno.
Kpucrannnueckne n
amop(HbIe Tena.
AHU30TpONUs CBOMCTB
KpPHUCTAJIJIOB

82

IInaBnenue n
KpUCTaJUTH3aIus. Y IeTbHAas
TEIJI0TA IJIaBJICHHS.
CyOnumarnus

83

Hedopmaruu TBEpAOTO TENA.

Pactsxenne u cxxarue. Casur.

dusrex-peruoHam
https://os.mipt.ru/#/phys/theme/euWy48CGG5



https://os.mipt.ru/#/phys/theme/2uAsSLbw6w
https://os.mipt.ru/#/phys/theme/euWy48CGG5

Monyns FOnra. Ilpenen
ynpyrux nedopmannit

84

TennoBoe pacmmpeHnue
JKUJIKOCTEN U TBEPJIBIX TEII.
AHrapMOHHU3M TEILIOBBIX
KoJIe0aHUH YacTHUI BEIIeCTBA

85

86

[IpeoOpa3zoBaHue SHEPruu B
(a30BbBIX MEpexoaax

YpaBHEHHE TEIJIOBOTO
OalaHca

dusTex-pernoHam https://os.mipt.ru/#/phys/class/8

87

88

89

90

91

Pemenue 3amau

[ToBepXHOCTHOE HATSKEHHUE.
Kanwnsipasle siBneHus.
JlaBnenue noa HCKpUBJICHHOU
MOBEPXHOCTBIO KUIKOCTH.
®opmyina Jlamnaca

O060061menue u
CUCTEeMAaTH3aIHsl 3HAHHH 110
TeMe "ArperaTHble COCTOSTHUSA
BemlecTBa. Pa3oBbie
nepexopl"

KonrponbHas pabora no reme
"ArperaTtHble COCTOSHUS
BemecTBa. PazoBbie
nepexoasl”

OnexTpuzanus Ten u e€
IPOSIBIEHUS. DINEKTPUIECKUI
3apsn. JBa Buna

CDI/ISTeX-peFI/IOHaM
https://os.mipt.ru/#/phys/theme/sGsraiRGX6

Poccuiickas 35eKTpoHHas mIKojia
https://resh.edu.ru/subject/lesson/6293/start/160282/



https://os.mipt.ru/#/phys/class/8
https://os.mipt.ru/#/phys/theme/sGsraiRGX6
https://resh.edu.ru/subject/lesson/6293/start/160282/

SJICKTPUYCCKUX 3apsA10B.
HpOBOILHI/IKI/I, JUDJICKTPHUKU U
MMOJYIIPOBOIHHUKH

92

OneMeHTapHbIN
ANIEKTPUYECKUH 3aps]. 3aKOoH
COXPaHEHHs IEKTPUIECKOr0
3apsaa

93

94

BzaumopeiictBue 3apsa0B.
Toueunsie 3apsiabl. 3aKOH
Kyiona

Pemenue 3amau

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/RavtgbakZQ

CDI/ISTeX-peFI/IOHaM
https://os.mipt.ru/#/phys/theme/RavtqbakZQ

95

96

Onektpuueckoe nose. Ero
JICHCTBHE HA JJIEKTPUUYECKUE
3apsbl

Hanpsxénnocts
JIEKTPUYECKOTO MOJIS.
[IpoOuelit 3apsn. Jlunun
HaIpPsKEHHOCTU
AIIEKTPUYECKOTO IOJIS.
OaHOPOIHOE AIEKTPUIECKOE
noje

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/RIOPnv20Dp

97

IToreHnmaaIbHOCTH
3JIEKTPOCTATUYECKOTO MOJIA.
Pa3nocTh moTeHIINAIOB B
HaInpsHKeHUE

Pu3Tex-pernoHam
https://os.mipt.ru/#/phys/theme/LhgvJfuWfL

98

[ToteHmanpHas SHEPTHSI
3apsizia B JJIEKTPOCTATUIECKOM



https://os.mipt.ru/#/phys/theme/RavtqbakZQ
https://os.mipt.ru/#/phys/theme/RavtqbakZQ
https://os.mipt.ru/#/phys/theme/Rl0Pnv20Dp
https://os.mipt.ru/#/phys/theme/LhgvJfuWfL

noe. ITorennman
3JIEKTPOCTATHYECKOTO TIOJIS

99

100

101

CBs13b HAPSKEHHOCTHU OIS U
Pa3HOCTH MOTEHLMAIIOB JUIs
IIEKTPOCTATUYECKOTO T10JIS
[IpuHuun cynepno3unun
3JIEKTPUYECKUX TOJIEN

Pemenue 3amau

dusTex-peruoHam
https://os.mipt.ru/#/phys/theme/L71YpGz5eS

102

103

104

105

ITone Toueunoro 3apsnaa. [ose
PaBHOMEPHO 3aPSKEHHOMN
cepsl

[Tone paBHOMEpHO
3apsHKEHHOTO M0 00bEMY
mapa. [Tone paBHoMepHO
3apsKEHHON OECKOHEUHOM
IJIOCKOCTH

IIpoBogHUKY B
JEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBECUS 3aps/I0B

JMsnexTpuky u
MIOJIYIIPOBOJXHUKH B
3JIEKTPOCTATUYECKOM I10J1€

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/sCrXT3hbOg

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/oM5]WE504j

106

Konpgencarop.
OneKTpOEMKOCTh
KOHJIeHCaTopa.
DIeKTPOEMKOCTb MIIOCKOTO
KOHJIeHCcaTopa

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3753/start/48777/



https://os.mipt.ru/#/phys/theme/L7lYpGz5eS
https://os.mipt.ru/#/phys/theme/sCrXT3hbOg
https://os.mipt.ru/#/phys/theme/oM5jWE504j
https://resh.edu.ru/subject/lesson/3753/start/48777/

[TapannensHOE coequHEHNE

107
KOH/IEHCATOPOB
108 ITocnenoBarenbHOE
COCIMHEHUE KOHACHCATOPOB
109 DHeprus 3apsoKeHHOTO
KOHJIEHCATOpa
dusrex-peruoHam
110 Pemenne sanaz https://os.mipt.ru/#/phys/theme/FAXJbhqoKu
JIBkeHue 3apsoKeHHON
111 YACTHUIIbI B OJTHOPOTHOM ®M3Tex-pe_r voHam
https://os.mipt.ru/#/phys/theme/HCBpacYOMM
AJICKTPUIECCKOM TI0JIe
112 Pemenue 3amau
O06o0061IEHNE U
113 cucTeMaru3anus 3HaHui 110
teMe "Dnekrpuyeckoe nose"
114 KonTponbHas pabota mo Teme
"OnexTpuueckoe noiue"
Cuna toka. [IocTOoSTHHBIN TOK.
115 ¥ CHOBHS CYIIECTBOBAMIA ®dusTex pernoHam https://os.mipt.ru/#/phys/class/8
MOCTOSTHHOTO JIEKTPUUYECKOTO
TOKa
116 Herortiticn ToKa. dusTex-pernoHam https://os.mipt.ru/#/phys/class/8
Hanpsokenne u 31C
3akoH OMa 11 y4acTKa LEeMH.
117 DneKTpuuecKoe dustex-pernonam https://os.mipt.ru/#/phys/class/
COTIPOTHBIICHHE
118 3aBUCHUMOCTh COITPOTUBIICHHS

OIHOPOJHOI'O MPOBOAHHUKA OT



https://os.mipt.ru/#/phys/theme/FAXJbhqoKu
https://os.mipt.ru/#/phys/theme/HCBpacY0MM
https://os.mipt.ru/#/phys/class/8
https://os.mipt.ru/#/phys/class/8
https://os.mipt.ru/#/phys/class/

€ro AJIMHbI U IJI0aanu
IOIIEPECUYHOTO CCUCHUA

VY nenpHO€E CONPOTUBIICHUE

119
BemiecTBa. Perrenue 3agad
ITocnemoBarensHOE,
120 napajuieIbHOE, CMEIIaHHOE
COCIMHEHHE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX
121 3JIEKTPUYECKUX LIEIIEN Du3TeX-pernonam
p ' https://os.mipt.ru/#/phys/theme/bmD6h0519e
[TpaBuna Kupxroga
dusrex-pernoHam
122 Pemenne 3amau .
A https://os.mipt.ru/#/phys/theme/yost6Q9na0
123 Pabota snekTpuyueckoro Toka.
3akoH J[xoyna —Jlenua
124 Pemenue 3amau
MOoOIIHOCTD 3JEKTPUYECKOTO
125 ToKa. TemmnoBas MOIITHOCTE DusTex-peruonam
' ’ https://os.mipt.ru/#/phys/theme/ AuOAxy1t9X
BbIZIeNIIEMas Ha pe3UCTOpe
126 Pemenue 3amau
O/1C n BHyTpeHHEE
127 CONPOTUBIICHHE HCTOYHUKA
TOKa
3akon OMa I HOJIHOH .
198 R —— Poccuiickas 35eKTpoHHas MIKojia
y p https://resh.edu.ru/subject/lesson/5900/start/49362/
LEMn
129 Pemenne 3amay
130 MOIIHOCTh UICTOYHHUKA TOKA
131 Kopotkoe 3ambikanue



https://os.mipt.ru/#/phys/theme/bmD6h05I9e
https://os.mipt.ru/#/phys/theme/yost6Q9na0
https://os.mipt.ru/#/phys/theme/AuOAxy1t9X
https://resh.edu.ru/subject/lesson/5900/start/49362/

132

Konnencarop B nenu
IOCTOSIHHOT'O TOKa

133

134

Pemenue 3amau

Penrenue 3amau mo reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

135

Pemenue 3agau no reme
"ITocTOSIHHBIN ANEKTPUUECKUI

TOK

136

Pemenue 3agay mo reme

"TIoCTOSIHHBIN MEKTPUUYECKUI

TOK"

137

138

139

140

O06o0061IEHNE U
cucTeMaTu3aIys 3HaHUM 110
TeMe "IlocTOSTHHBIN
AIIEKTPUYECKUI TOK"

KonrponbHas pabora no reme
"IIoCTOSHHBIN IMEKTPUUECKUI

TOK"

DnexTpudecKast
IPOBOJIUMOCTh Pa3IMYHBIX
BEIIECTB. DJIEKTPUUECKUI TOK
B MeTajliax.
CBepXIpoBOAMMOCTh

DNEKTPUYECKUN TOK B
pacTBOpax M pacruiaBax
IIEKTPOJINTOB. 3aKOHBI
@Dapazes 171 dIEKTPOIn3a

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/6295/start/15636/



https://resh.edu.ru/subject/lesson/6295/start/15636/

141

DJIIEKTPUUYECKHI TOK B ra3ax.
[Tnazma

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3787/start/197482/

142

143

144

DIIEKTPUUECKHUI TOK B
Bakyyme. BakyymHblie
npudopHI
DJIEKTPUUYECKUI TOK B
MOJTyPOBOIHUKAX

[TonmynpoBOIHUKOBBIE
IPUOOPHI

Poccuiickas aneKkTpoHHas mIKoJia
https://resh.edu.ru/subject/lesson/3787/start/197482/

Poccuiickas aneKkTpoHHas 1mIKoJia
https://resh.edu.ru/subject/lesson/6294/start/49445/

145

Pu3nYeCcKUil IPAKTUKYM 110
teme "M3mMepenue cuibl Toka
U HaNpsDKEHUS B LETH
HOCTOSIHHOT'O TOKa IpH
HOMOIIM aHAJOTOBBIX U
U(PPOBBIX U3MEPUTEIIBHBIX
npu6opoB" uiK "3HaKOMCTBO
¢ uudpoBoii nabopatopueii o
¢uzuke. [Ipumeps! usmepeHus
(bu3NYECKUX BEIMYUH MPU
MOMOIIY KOMITbIOTEPHBIX
JATYNKOB"

146

Pu3nYeCKU IPAKTUKYM 110
teme "M3yuenue
HEPaBHOMEPHOTO JIBMXKEHUS C
LEJIBIO OIIPENEICHUS
MIHOBEHHOM cKkopocTh"

147

Pu3NYeCcKuil IPAKTUKYM IO
teme "U3mepenue yckopeHust
IIPU IPSIMOJIMHEHHOM



https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/6294/start/49445/

148

149

PaBHOYCKOPEHHOM JIBH>KCHUHU
10 HAKJIOHHOM II0CKOCTH"
nnu "UcciaenoBanue
3aBUCUMOCTH IIyTH OT
BpEMEHU TIPU
PaBHOYCKOPEHHOM JIBM>KEHUU"

Du3nYeCcKuil MPaKTUKYM I10
teme "M3MepeHne yCKopeHust
¢BOOOHOTO ITafieHuA" Win
"N3yueHue NBUKEHUS TENa,
OpOIIEHHOTO TOPU30HTAIBHO"

Ouznyeckuil MpakTUKyM IO
teMe "M3yueHue nBuKeHUs
Teja Mo OKPYKHOCTH C
MOCTOSTHHOM 10 MOYJIIO
CKOPOCTHIO" HJIH
"UccnenoBaHue 3aBUCUMOCTH
nepuojia oopamieHus
KOHUYECKOIO MasTHUKA OT €T0
napamMerpos"”

150

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3mepenne
PaBHOACHCTBYIOIIEH CUJIIBI
MIpH IBHKEHUH OpyCKa 1o
HAKJIOHHOM MJIOCKOCTU" WIIN
"IIpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHU
JIBUXKEHHS OpycKka 1mo
HAaKJIOHHOM IUIOCKOCTH Ha




3a/IaHHOE PACCTOSIHUE OT €ro
maccer"”

151

152

153

PuU3NYECKUN IPAKTUKYM 110
teme "HccnenoBanue
3aBUCHUMOCTH CHUJI YIIPYTOCTH,
BO3HHKAIOIIUX B MPYKUHE U
pPE3NHOBOM 00paslie, OT UX
nedopmarun" wim "M3ydeHue
JBUKEHHUS CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO,
MEPEKUHYTOMN Yepe3 JErKUil
6J10K"

dusnuecKuil NpakTUKYM 110
teme "M3mepenue

ko3 durmenTa TpeHus 1Mo
BEJIMYMHE YTIIOBOTO
Kod(puImenHTa 3aBUCUMOCTH
Frp(N)" wiu "MccnenoBanue
JBIDKEHUSI OpycKa 1o
HaKJIOHHOH MJIOCKOCTH C
HEepEMEHHBIM KO PHUIIMEHTOM
Tpenust" win "M3yuenue
JIBIDKEHUS TPpy3a Ha Bajly C
TpeHueM"

Du3NYECKUN IPAKTUKYM 110
teme "HccnenoBanue ycinoBui
paBHOBECHsI TBEPAOIO TENA,
MMEIOIIETO OCh BpaleHus"
win "KoHcTpynpoBaHue




KPOHULITEMHOB U Pacy€T CUII
yrpyroctu" uiu "N3ydenue
YCTOWYUBOCTHU TBEPJIOTO TENA,
HMMEIOLIETro TUIOMA/b OMOPhI"

154

155

Pu3NYECKU IPAKTUKYM 110
teMme "U3mepenue ummyibca
TeJa o TOPMO3HOMY ITyTH"
unu "M3mepeHue CUIIbl TATH,
CKOpPOCTHU MOJIeNN
3JIEKTPOMOOMIISI U MOLTHOCTH
cuibl Tru" uinum "CpaBHeHue
M3MEHEHHUS UMITYJIbCa TeJla C
UMITYJIbCOM CHJIBI" WU
"UccnenoBanue coxpaHeHUs
UMITyJIbCa IIPU YIPYTOM
B3auMOIECUCTBUN" WIN
"N3MepeHne KHHETUYECKON
SHEPrUU TeJla IO TOPMO3ZHOMY
nyTa"

Pu3HYECKU IPAKTUKYM 110
teme "H3ydyeHue
M30TEPMHUYECKOTO MpoIiecca
(peKOMeHI0BaHO
UCTOJIb30BaHUE LU(POBO
naboparopun)" UIH
"N3yueHne n30XOpHOTo
npouecca" nin "M3ydenne
n300apHOro mporecca uiu




"IIpoBepka ypaBHEHUs
coctogHus"

156

PuU3NYECKUN IPAKTUKYM 110
teme "M3mepenue yaenbHoM
TEIIOEMKOCTH" MJIH
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" WM
"HccnenoBadue agnadaTHOrO
npouecca" uinn "N3ydenue
B3aMMOCBSI3H YHEPTUHU
MEXMOJIEKYJIIPHOT'O
B3aNMOJICUCTBHSA 1
TEeMIIepaTypPbl KUTICHHS
Kuakocren"

157

158

®u3nuecKuil IPAKTUKYM IO
teme "M3yuenue
3aKOHOMEPHOCTEN UCITapeHUs
)uakocren" wim "M3mepenue
YACIBHOU TETIJIOTHI TIIaBICHUS
apaa" unu "M3ydyenue cBocCTB
HACBIILICHHBIX NapoB" WK
"N3mepeHue abCoMOTHOM
BJIQXKHOCTH BO3/yXa U OLICHKA
Macchl IapoB B MOMENIEHUNU".
N3mepenne kodddurinenrta
MOBEPXHOCTHOTO HATSHKEHUS
Du3NYECKUN IPAKTUKYM 110
teme "HaOmonenue
MIPEBpAICHHS YHEPTUU




3apsKEHHOT0 KOHJIEHCATopa B
SHEPTHIO U3ITyYCHHS
cBeroaunona" unum "M3yuenue
MIPOTEKAHUs TOKA B LICTIH,
cojeprkaiieil Konaencatop"
niu "Pacnpenenenue
Pa3HOCTH MOTEHIIUATIOB
(HampspKEeHUs ) IpU
IIOCJIEIOBATEIIFHOM
COEIMHEHUH KOHJIEHCATOPOB"

159

160

®u3nYeCcKuil NPAKTUKYM 110
teme "HccaenoBanue
CMEIIaHHOTO COCIMHCHUS
pesuctopoB" uinu "M3mepenue
YAETBHOTO COMPOTUBIICHUS
MIPOBOJHUKOB" WIJIN
"HccnemoBanue 3aBUCUMOCTH
CHUJIBI TOKA OT HAIPSKEHUS
JUIS TaMITbl HaKaJauBaHus"

Pu3HYECKU IPAKTUKYM 110
teme "HaGmoienue
3JIeKTpon3a" niIu
"N3mepenue 3apsa
OJIHOBAJICHTHOT'O MOHA" WU
"HccnenoBanue 3aBUCUMOCTH
COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
temneparypbl” win "CHsarue




BOJIbT-aMIIEPHOU
XapaKTepPUCTUKHU auoaa"

161

162

163

164

PesepBHriit ypok. O000mIICHHE
Y CHCTEMAaTH3alNs 3HAHUHN T10
teme "Kunemaruka"

PesepBHbIil ypok. O6001mIeHIE
U CHCTEeMaTu3allus 3HAaHUU 110
teme "JIluHamuka"

PesepBubiit ypok. O000meHme
Y CUCTEMaTH3alis 3HaAHUH 110
teme "CTaTuka TBEp10ro
Tena"

PesepBusiit ypok. O6o0mieHme
U CHCTEeMaTU3alus 3HAaHUU 110
TeMe "3aKOHbI COXPAaHEHHUS B
MexaHuke"

165

166

Peseprubliil ypok. O60011eHIE
U CHCTeMaTu3alus 3HaHUU 10
TeMe "OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKOM
Teopun"

Pesepubiil ypok. O60011eHIE
Y CUCTeMaTu3alus 3HaHUH 1o
teMme "TepMoauHamMuKa.
TennoBbie MauHbI"

167

PeseprubrIil ypok. O60011eHIE
Y CUCTEMaTH3aIus 3HAaHUH 110
TeMe "ArperaTHble COCTOSTHUSA




BeniecTBa. Pa30BEIE
nepexoanl"

168

169

170

PesepBHriit ypok. O600mmIeHME
n cucreMaTrusanus 3HAHUH 110
teme "DnekTpuyeckoe nose"

PesepBHbIil ypok. O6001mIeHIE
U CHCTEeMaTu3allus 3HAaHUU 110
teme "llocTossHHBIN
ANEKTPUIECKUN TOK"

PesepBubiit ypok. O000meHme
U CHCTEeMaTU3alus 3HAaHUU 110
teme "TOoKHu B pa3IMuHbIX
cpenax"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170

16




11 KJIACC

Ne

n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE
pecypcsbl

BzaumoneiicTeue
MMOCTOSSHHBIX MarHUTOB U
MIPOBOJIHUKOB C TOKOM.
Maruautaoe none. I'unoresa
Awmmnepa

Bekrop marHuTHOI
uHaykuud. [punnun
CyNEPIO3UIIUU MAarHUTHBIX
rmoJieii. JIMHuM MarHUTHOM
WHIYKIUU

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3806/start/46748/

MarauTHo€e 1oJsie IPOBOIHUKA
¢ TokoMm. OnbIT Dpcrena

Cuna Amnepa, e€
HaIpaBJIEHUE U MOIYJIb

Pemenue 3agau

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/Qz2zF2cyWn

ITpumeHneHne 3akoHa Amnepa.
DNeKTpOU3MepUTEIbHbBIE
npuOOpbI

Cuna JlopeHua, e€
HaIpaBJICHUE U MOAYJIb.
JIBr>KeHUe 3apsyKeHHON
YacTULIBI B OJJHOPOJITHOM
MarHUTHOM I0JI€



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://os.mipt.ru/#/phys/theme/Qz2zF2cyWn

Pemenue 3amau

9 Pa6oTa cuitel Jlopenna
10 Pemenue 3amau
MarunurtHoe 110J1€ B BEIlIECTBE. .
11 deppomarHeTHKy, mapa- i Poccuiickas 3neKTp9HHaﬂ IKOJIa
https://resh.edu.ru/subject/lesson/5902/start/8703/
JIMaMarHETUKH
OCHOBHBIEC CBOMCTBA
12 (beppOMarHeTUKOB.
[Ipumenenune
dbeppoMarHeTUKOB
13 Pemenue 3agau mo reme
"MaruuTtHoe 1moJje"
14 Pemienue 3anay 1o teme
"MaruauTHOE To1e"
SIBneHne ANEeKTPOMArHUTHOM
15 nHaykuuu. IloTok BekTopa CDI/I3T6X-pe-F votaM
. https://os.mipt.ru/#/phys/theme/PEax6cigwV
MarHUTHOW HHIYKITUU
16 OJ1C unayKIMMN
17 3aKOH AJIEKTPOMarHUTHOM dusrex-pernoHam
nHaykunn Papanest https://0s.mipt.ru/#/phys/theme/PEax6cJgwV
18 BuxpeBoe anekTpudeckoe
nosie. Tokn Pyko
19 O/1C nunaykuuu B
JTBUXKYIUXCS TPOBOTHUKAX
20 Pemenne 3amay
21 [IpaBuno Jlenua



https://resh.edu.ru/subject/lesson/5902/start/8703/
https://os.mipt.ru/#/phys/theme/PEax6cJgwV
https://os.mipt.ru/#/phys/theme/PEax6cJgwV

22

HNupyktuBHOCTH. Karymika
WHIYKTUBHOCTH B LICTIH
IMOCTOSTHHOT'O TOKa

Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru/subject/lesson/5905/start/46858/

23

24

25

SIBiieHME CAMOMHIYKIUU.
O/C camouHyKIUMU
ODHeprusi MarHuTHOro MoJst
KAaTYLIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

Pemenue 3amau

26

O06o0061IEHNE U
cUCTeMaTU3anys 3HaHUH 110
Teme "DnekTpoauHaMuka”

27

28

KonTponbHas padoTa 1o Teme
"JnexTpoauHaMuka"

KonebarenpHas cucrema.

CBo0OOHBIE KOJIEOAHWS.
["apMoHMUeckue KoaeOaHus

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/HDTf80QmMx0O9

29

Kunemarnueckoe u
NUHAMHYECKOE OIMCAaHNE
KOJIEOATEIbHBIX IBUKEHUI

30

DHepreTuyecKkoe ONnucaHue.
BriBog rpHaMHU4IecKoro
OTMCAHUs TAPMOHUYECKUX
KoJIeOaHMii U3 UX
SHEPreTUYECKOro U
KHHEMATHYCCKOTO OIMMCAHMS

31

Awmmutyna u dasa
Kosie0aHut



https://resh.edu.ru/subject/lesson/5905/start/46858/
https://os.mipt.ru/#/phys/theme/HDTf8QmxO9

32

33

34

IIepnon u yacrora
koneOanuit. [leproa manpx
cBOOOIHBIX KOJIeOaHUI
MaTeMaTH4YECKOr0 MasTHHKA.
[Tepron cBOOOIHBIX
KOJICOAHUH TPY>KUHHOTO
MasITHHKA

3aryxaromye KojaeOaHusl.
BrinyxaeHHbie KoneOaHus.
Pesonanc

ABTOKOJICOAHUA

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/bOiy0gGXVe

35

36

Pemenue 3amau
VYpok-koHpepeHus
"MexaHudeckue KoaecOaHusa B
MY3bIKAJIbBHBIX
UHCTpyMeHTax"

37

0O00011eHne 1
cHCTeMaTu3aIys 3HaHuH 110
TeMe "MexaHHUeCKHe
Konebanus"

38

DNIeKTpOMarHuTHBIE
kosieOanms. KonebaTenpHbIN
KOHTYP

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/5903/start/46945/

39

®opmyna Tomcona. CBs3b
aMIUIUTY B 3apsaaa
KOHJIEHCATOpa C aMILIUTY 101
CHJIBI TOKA B KOJIEOATETFHOM
KOHTYpe



https://os.mipt.ru/#/phys/theme/bOiy0gGXVe
https://resh.edu.ru/subject/lesson/5903/start/46945/

40

3aKOH COXpaHEHMsI SHEPTUU B
U/IealIbHOM K0JIe0aTeIbHOM
KOHTYpe

41

3aryxaroiiue
3IIEKTPOMAarHUTHbIE
KosiebaHus. BeinyXIeHHbIC
AJIEKTPOMATrHUTHBIE
KoseOaHus

Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru/subject/lesson/5903/start/46945/

42

[Iepemennslit TOK. Pe3ucrop u
KOH/JICHCATOp B LIETIH
IIEPEMEHHOTO TOKA

POCCI/IIZCK&UI QJICKTPOHHAsA IMIKOJIa
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/

43

44

Karymika uHIyKTHBHOCTH B
LEMU TEPEMEHHOTO TOKa
3axon Oma mis

3HeKTqueCKOﬁ (28058
MEPpEMCHHOTO TOKA

POCCI/IFICK&UI QJICKTPOHHAsA IIKOJIa
https://resh.edu.ru/subject/lesson/5904/start/72014/

45

MOoIIHOCTh NEPEMEHHOTO
TOKA. AMIUTUTYAHOE U
JIEUCTBYIOILIEE 3HAYCHUE CUJIBI
TOKa U HaIpsSKEHUS

46

Pe3onaHC B anekTpr4ecKon
e

47

48

Pewenne 3anau

Wneansublif TpanchopmaTop.
IIpousBoacTso, nepenaya u
noTpeliIeHue IEKTPUIECKOM
SHEPIrUU



https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/

49

50

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE
anekTposHepruu. Kynsrypa
UCIIO0JIb30BaHUS
3JIEKTPOIHEPIUU B
[IOBCEJHEBHOM KU3HU

Penrenue 3amau

51

52

53

Pemenue 3amau

O06o061IEHNE U
CUCTEeMaTH3alMsl 3HAaHHUH 110
TeMe "DIeKTpOMarHiuTHbIE
KojeOanus"

MexaHnueckue BOJIHEIL.

XapakTepuCTUKH
MEXaHUYECKUX BOJH

54

CBolicTBa MEXAaHUYECKUX
BOJIH

55

56

3ByK. XapaKTEpUCTUKH 3BYKa
WNHppazByk u ynpTpa3ByK.
[IIymoBoe 3arpsi3sHEHHE

OKpY XKarolleH cpenbl

57

58

59

Pemenue 3agaa

ONEKTPOMAarHUTHHIE BOJIHBI.
Hsnyuenue
3JIEKTPOMAarHUTHBIX BOJIH
OHeprus 31eKTPOMarHUTHBIX

BoJiH. CBoiicTBa
ANIEKTPOMATrHUTHBIX BOJIH

Poccuiickas 35eKTpoHHas IIKojia
https://resh.edu.ru/subject/lesson/4913/start/47383/



https://resh.edu.ru/subject/lesson/4913/start/47383/

60

[IIxana 31eKTpOMarHUTHBIX
BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru/subject/lesson/4915/start/47443/

61

[IpuHIMIIBI paANOCBA3U U
TeJIeBUACHHA. Pagnonokamus.
DIIeKTPOMarHuTHOE
3arpsi3HEHUE OKPYKaIoIIeH
cpenbl

62

KonTtponpsHast pabora o Teme

"Konebanus u BOJIHBI"

63

64

65

66

CaBerT. 3akoH
IIPSAMOJIMHEMHOTO
pacnpocTpaHeHus CBETa

Pemenue 3anau Ha
IIPUMEHEHHE 3aKOHa
IIPSAMOJIMHEMHOTO
pacIpoCTpaHEHUs CBETa

Otpaxenue csera. [lnockoe
3epkaino. Cpepuueckoe
3epKajno

[Ipenomienue ceera.
AGCONMIOTHBIN U
OTHOCHUTEJIBHBIN IT0Ka3aTelb
npenomiienus. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIN yroa NOJHOTO
BHYTPEHHET0 OTPaKEHUS

POCCI/IFICK&UI QJICKTPOHHAsA IMIKOJIa
https://resh.edu.ru/subject/lesson/4914/start/47590/

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/EF817bZGtL

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/EF817bZGtL

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/EF817bZGtL



https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://os.mipt.ru/#/phys/theme/EF817bZGtL
https://os.mipt.ru/#/phys/theme/EF817bZGtL
https://os.mipt.ru/#/phys/theme/EF817bZGtL

67

Pemenne 3amau Ha
MIPUMEHEHNE 3aKOHOB
OTpaXEHUS U MPEIOMIICHUS
cBeTa

dusrex-peruoHam
https://os.mipt.ru/#/phys/theme/EF817bZGtL

68

Xoq J1y4eil B Ipu3Me.
Hucniepcust cBera. CiiosXHbIM
cocraB Oenoro ceta. L{er

Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru/subject/lesson/3818/start/47999/

69

70

71

72

JInnzel. DokycHoe
paccTosiHuE U ONTHYECKast
CUJIA JIMH3BI

[TocTpoenune n3o0pakxeHu B
JIMH3aX U UX CHCTEMAX.
YBenuueHne JUH3bI
Penrenue 3ama4u Ha
MOCTPOEHNE N300PAKECHHH,
MOJIy4a€MBbIX C IOMOIIBIO
JIMH3

I'ma3 kak onTuyeckas cucteMa

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/Uz3loHYG2P

POCCI/IFICK&UI QJICKTPOHHAsA IMIKOJIa
https://resh.edu.ru/subject/lesson/3843/start/270825/

dusrex-pernoHam
https://os.mipt.ru/#/phys/theme/Uz3loHY G2P

73

74

75

Pemenue 3anau. [Ipenesnst
HpI/IMeHI/IMOCTI/I
r€OMETPUYECKON ONTUKHU
CKOpOCTh CBETA U METOBI €€
WU3MEpPEHUS

Hucnepcus ceera

76

WnTepdepenmus ceeta

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/5906/start/197573/



https://os.mipt.ru/#/phys/theme/EF817bZGtL
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://os.mipt.ru/#/phys/theme/Uz3loHYG2P
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://os.mipt.ru/#/phys/theme/Uz3loHYG2P
https://resh.edu.ru/subject/lesson/5906/start/197573/

KorepeHTHbIE HCTOUHUKH.

77 VcnoBusa HaOMOAEHUS
MaKCMMYMOB 1 MUHMYMOB
78 Pemenue 3amau
79 [Ipumenenue naTepdepeHun
80 JIndpaxuus ceeta Poccuiickas 3ﬂeKTp9HHaa IKOJIa
https://resh.edu.ru/subject/lesson/3866/start/151456/
JudpakumonHas pemeérka.
81 Y cioBue HAOIIOIEHUS
[JIaBHBIX MAaKCUMYMOB
82 Pemenue 3agau ®M3Tex-pe_r voHam .
https://os.mipt.ru/#/phys/theme/P9gEU0jBMX
83 [TonepedHOCTH CBETOBBIX Pocculickas 351eKTpOHHas MIKOjIa
BOJH. [lonspusanus ceera https://resh.edu.ru/subject/lesson/3853/start/48173/
84 Pemenue 3amay
85 CBeTOoBBIE BJICHUS B IPUPOJIE
0O0001eHue u
86 CHUCTEMAaTH3aIUsl 3HAHHUH 110
teme "Ontuka"
87 KonTponbhas pabota mo Teme
«OnTukay»
['panu1IBl TPUMEHUMOCTH
88 KJIACCUYECKOU MEXaHUKH.
3aKOHBI PJEKTPOAUHAMUKHU U
MPUHIUIT OTHOCUTEIBHOCTH
89 ITocTynaTel cienaibHON dusrex-pernoHam

TCOpHUU OTHOCUTCIIbBHOCTU

https://os.mipt.ru/#/phys/theme/P9gEu0jBM X



https://resh.edu.ru/subject/lesson/3866/start/151456/
https://os.mipt.ru/#/phys/theme/P9qEu0jBMX
https://resh.edu.ru/subject/lesson/3853/start/48173/
https://os.mipt.ru/#/phys/theme/P9qEu0jBMX

[IpocTpancTBeHHO-
BPEMEHHON UHTEPBAJ.
[IpeobpazoBanus JlopeHria.
YcioBue NpUuYMHHOCTH.

Poccuiickas aneKkTpoHHas 1mIKoJia

30 OTHOCHUTENBHOCTD https://resh.edu.ru/subject/lesson/4916/start/290362/
OJIHOBPEMEHHOCTH.
3ameIeHHE BpEMEHU U
COKpAIIICHUE JITHHBI
o1 DHeprus U UMIYJIbC Poccuiickas a5ekTpoHHas 1IKoIa
PEIASATUBUCTCKON YaCTHUILIbI https://resh.edu.ru/subject/lesson/4916/start/290362/
CBs13b Macchl ¢ SHEPrUen u
92 UMITYJIECOM PENSTUBUCTCKON
YaCTHUIIbl. DHEPTHUS ITOKOS
93 PaBHOBeCHOE TemIOBOE
U3ITyYeHUE
94 3akoH cMmenieHns Buna
95 I'unotesa M. Ilnanka o
kBaHTaX. @OTOHBI
96 DHeprusi ¥ UMITyJbC (OTOHA
®otoadp¢ext. OnbiTo A. T .
97 CroneTosa. 3aKOHL] Poccwiickas 351eKTpOHHAS IITKOJIA
https://resh.edu.ru/subject/lesson/4917/start/197790/
doroaddexra
YpaBHeHnue DUHIITEHA 17151
98 doroapdekra. "Kpacnas CDI/I3T€X-pe.F HoHam .
https://os.mipt.ru/#/phys/theme/P9qEU0jBMX
rpanuna” gorosdgexra
99 Jasnenue ceera. OnbiTsl I1. Pocculickas 351eKTpOHHAas IKOJIa
H. JlebeneBa https://resh.edu.ru/subject/lesson/3878/start/48318/
100 BoaHoBbIC CBOMCTBA YaCTHI]



https://resh.edu.ru/subject/lesson/4916/start/290362/
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://os.mipt.ru/#/phys/theme/P9qEu0jBMX
https://resh.edu.ru/subject/lesson/3878/start/48318/

101

Bounsb! ne bpoins. J{nuHa
BOJIHBI Jie bpoiiis u pazmepsl
o0JacTu JoKaIu3auu
JBUKYIIEIHCS YaCTHUIIbI

102

KopmyckynspHo-BOIHOBOM
JAyanus3m

103

104

105

Judpakius 37eKTpOHOB Ha
KpHUCTaJuIax

Crneuuduxa usmepeHuii B
Mukpomupe. COOTHOILIECHUS
HeomnpeaenéHHocTen
I'eitzenbepra

Pemenue rpadguueckux 3agau

106

107

108

Pemenne pacu€THbIX 33124

KoHTtposbHas padoTta mo
temaMm: "OcHoBbl CTO",
"KopnycKynsipHO-BOIHOBON
nyanusm"

OIBITHI 10 UCCIIETOBAHUIO
CTPOEHHUSI aTOMa.
[TnanerapHast MoAenb aToMa
Pesepdopna

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/5845/start/151635/

109

110

ITocrynarer bopa

Bune! ciektpoB. Cnektp
YPOBHEHN HEPIUH aToma
BOZIOpOAA

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/5908/start/197851/



https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/5908/start/197851/

111

CroHTaHHOE B BBIHYKACHHOC
HN3ITY4YCHUE CBETA

112

113

114

115

Jlazep

Hyxnonnas moziens siapa
I'eitzenOepra-lBaneHko.
3aps 1 MaccoBOE YUCIIO
snapa. U3oTomsl.
PagnoakTuBHOCTH

3aKOH paJluOaKTUBHOTO
pacmnana. CBolicTBa
MOHM3UPYIOUIETO U3ITyYCHHUS.
BrnusiHue pannoakTHBHOCTH
Ha )KUBBIC OPTAaHU3MBI.
Jo3nmerpus

OHeprus CBA3U HyKJIOHOB B
anpe. Snepusie cuibl. [ledext
Macchl aapa. SnepHele
peakuuu. SInepHsle peakTopsl.
[IpoGnems! yripaBisieMoro
TEPMOSIACPHOIO CHHTE3A.
DKOJIOrHYeCKHEe aCIEeKThI
pa3BUTHSA AAEPHON
JHEPreTUKU

Poccuiickas s5eKTpoHHas mIkoia
https://resh.edu.ru/subject/lesson/4918/start/48463/

116

Meroas! perucTpannuy u
WCCJIETIOBAHMS DJIEMEHTAPHBIX
yacTull. OyH/1aMEHTaJIbHbIE
B3aUMOJEUCTBUA. bapnoHsl,
ME30HBI U JICITOHBI.
IIpencrasnenue o

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/5909/start/48492/



https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/5909/start/48492/

CranpapTHO#l MoJiemH.
KBapk-riitooHHas MoJienb
aJIpOHOB

117

®du3suKa 3a npeaeaaMmu
CranpapTHO#l MoJieH.
TémHas Marepus U TEMHas
sHeprus. EnuHcTBO
buznyecKoil KapTUHBI MHUpa

Poccuiickas anexkTpoHHas mkoia
https://resh.edu.ru/subject/lesson/3900/start/

118

Oransl pa3BUTHA
aCTPOHOMHUHU. JHAYCHHUE
ACTPOHOMHH

119

[TpruMEeHNUMOCTh 3aKOHOB
bu3HKY 151 O0BSICHCHUS
MIPUPOJIBI KOCMHYECKUX
00BbeKTOB. MeToIbI
ACTPOHOMHYECKUX
HCCIIEIOBAHU I

120

121

122

CoBpeMeHHbBIE ONITHYECKHE
TEJIECKOTIBI, PaIMOTEIECKOIIHI,
BHeaTMoc(epHast aCTpOHOMHUS

Bun 3Bé3mHoro HEba.
Co3zBe3nusi, apKue 3BE3/IbI,
IIJIAaHETHBI, UX BUIUMOC
JIBHKCHUE

Comaneunas cucrema. CoJHIie.
CoaHeuyHast aKTUBHOCTb.
Ucrounnk snepruu ConHia u
3BE3]

dusrex-pernoHam
https://os.mipt.ru/#/astro/theme/vDnP6mCmjR

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/4936/start/151726/



https://resh.edu.ru/subject/lesson/3900/start/
https://os.mipt.ru/#/astro/theme/vDnP6mCmjR
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/4936/start/151726/

123

3BE3/bI, X OCHOBHEBIE
XapakTepucTuku. [luarpamma
"CreKTpagbHbINA Kiacc —
CBETUMOCTB"

Poccuiickas aneKkTpoHHas mIKoJa
https://resh.edu.ru/subject/lesson/5910/start/280701/
dusTex-peruoHam
https://0s.mipt.ru/#/astro/theme/k40OmaKg9NH

124

3Be3 a6l TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

125

BryTpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE
MIPEICTABJICHUS O
MIPOUCXOKICHUH U SBOJIOLIUU
Counnna u 3B&37. DTaIbl
JKU3HU 3BE3]T

126

Muneunsiii [IyTe — Hama
lNanmakTuka. TUIIBI raakTHK.
Yépuble ObIPHI B ApPAX
TaJaKTUK

Poccuiickas a5ekTpoHHas 1IKoIa
https://resh.edu.ru/subject/lesson/4935/start/290420/

127

128

129

Bcenennas. Pacivpenue
Bcenennoii. 3akon Xa006ma.
Teopus bosbmoro B3peIBa.
PennkToBOE n3iyueHue

MacmrabHasi CTpyKTypa
Bcenennoii. MeTaranaktuka

Hepeménnsie npodiaembl
aCTPOHOMMHU

Poccuiickas s5eKTpoHHas mIkoia
https://resh.edu.ru/subject/lesson/4937/start/197941/

130

Pu3nYecKuil IPAKTUKYM IO
TeMme "UccienoBanue
MAarduTHOTO MOJIS
IMOCTOSSHHBIX MarHUTOB' WIJIM
"UccnenoBaHue CBOMCTB



https://resh.edu.ru/subject/lesson/5910/start/280701/
https://os.mipt.ru/#/astro/theme/k4OmaKq9NH
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/

dbeppomMarHeTUKoB" Uiu
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHUTa Ha
paMKy ¢ TOKOM"

131

132

133

134

Pu3NYECKU IPAKTUKYM 110
teme "M3mepeHue cuibl
Awmmnepa" wim "U3yuenue
3aBUCUMOCTH CHJIbI AMIiepa
OT CHJIBI TOKA" WU
"OnpeneseHue MarHUTHOU
WHIYKIIMA Ha OCHOBE
u3MepeHus cuiibl Amrepa"

dusnuecKuil NpakKTUKYM 110
TeMme "UccienoBanue ABICHUA
3JIEKTPOMArHUTHOM
UHAYKIUH" WK
"OnpeneneHre HHIYKINH
BHUXPEBOI0 MarHUTHOTO MOJs"

PuU3HUECKU IPAKTUKYM I10
teme "HccnenoBaHue sIBICHUS
camounaykuun" mwim "Coopka
MOJIENTN DIIEKTPOMArHUTHOTO
reHeparopa"

Pu3NYECKU IPAKTUKYM 110
teme "M3mepenue nepuona
CcBOOOIHBIX KOJIEOaHMIT
HUTSHOTO U IPYKUHHOTO
MasiTHUKOB"




135

PuU3NYECKUN IPAKTUKYM 110
teme "l[IpeoOpa3oBanue
SHEPTUuU B MPY>KUHHOM
MasiTHUKE"

136

137

138

139

Pu3NYECKU IPAKTUKYM 110
teme "HccnenoBanue
IEPEMEHHOI0 TOKa yepes
10CJIEI0BATEIBHO
COeIMHEHHBIE KOHJICHCATOP,
KaTyLIKy U pe3ucTop’ win
"HccnemoBanue padoOThI
MCTOYHUKOB CBETa B LIENIU
IIEPEMEHHOT0 TOKa"

Ouznyeckuil MpakTUKyM IO
teMe "M3yueHue napameTpoB
3BYKOBOU BOJIHBI"

DuU3HYECKUN IPAKTUKYM I10
Teme "M3Mepenue nokasarens
IIPEJIOMJIEHUS CTEKIA" WiIn
"TTomyuenue n300pa>keHus B
CUCTEME U3 IJIOCKOTO 3epKajia
U JTUH3BI"

PuU3HUECKU IPAKTUKYM I10
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha
IpUMepe KUJIKUX JIMH3)" UIn
"Uzmepenune GoKycHOTO




pacCTOsTHUS PACCEUBAIOIINX
aua3"

140

PuU3NYECKUN IPAKTUKYM 110
teme "HaOmonenne
TuQpakuuu, nHTephEpEeHINH
U HoJsipusanuu ceera'

141

DuU3nYeCcKuil MPaKTUKYM I10
teme "Onpenenenue
HMITYJIbCa ¥ SHEPTUHU
PEIATUBUCTCKUX YacTull (TI0
dororpadusm TpekoB
3apsHKECHHBIX YACTHIL B
MarHuTHOM ToJie)"

142

143

144

Pu3nYeCcKUi IPAKTUKYM 110
teme "U3mepenue
nocrosiHHou [lmanka Ha
OCHOBE HMCCJIEJOBAHUSA
dororddexra" nnm
"UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA YEPE3 CBETOAMOT
OT HalpsHKeHus"

PuU3HUECKU IPAKTUKYM I10
teMme "HccnenoBanue criekTpa
pa3peXEHHOTr0 aTOMAPHOI0
BOZIOPOJA U U3MEPEHUE
noctostHHOM Punbepra”
Pu3NYECKU IPAKTUKYM 110

teme "UccienoBanme
paZoaKTUBHOTO (OHA C




UCIIOJIb30BaHUEM J103UMeTpa"
unu "M3ydeHue norioneHust
Oera-yacTUIl ATFOMUHHEM"

145

Pu3NYECKU IPAKTUKYM 110
teme "HaOuroqenus
3BE3HOI0 HEDA
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM
KOMIThIOTEPHBIX TTPHIIOKEHUI
JUTSL OTIPEICIICHHS TIOJIOKCHHS
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOTo
HOJTyIApHs U IpKUe 3BE3/1bI1"
niu "Habaronenus B
Teneckor JIyHbl, IIaHeT,
TYMAaHHOCTEH U 3BE3AHBIX
CKoOIJIeHUi"

146

147

0O0001eHue u
CHCTEMAaTU3alMsl 3HaHUH.
Ponb ¢usuku u actpoHOMUM B
9KOHOMMYECKOM,
TEXHOJIOTHYECKOM,
COIIMAJILHON M DTUUECKOM
chepax neaTenTbHOCTH
JelnoBeKa

O06o06mIcHNE U

CUCTEMATH3alMsl 3HAaHUH.
Ponb u MecTo pusuku u




aCTPOHOMUHU B COBPEMEHHOM
HAy4HOU KapTUHE MHUpa

148

149

150

O0o0061IeHNE U
cUCTEeMAaTH3aIs 3HaHUM.
Posb puznueckoii Teopun B
dbopmupoBaHUn
MIPEJCTaBICHUN O
(bU3UYECKON KapTHHE MHPA,
MEeCTO (PU3HYECKOM KapTHHBI
MUpa B 0011eM pATYy
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJCTABICHUN O
pupoJIie

O06o061IEHNE U
CHCTEMAaTH3aLMs 3HaHUH I10
teMe "Kunemartuka"

O06o0061IEHNE U

CHUCTEMAaTH3aILMs 3HAHUH 110
teme "Kunematuka"

151

0O00011eHne 1
cucTeMaTu3aIns 3HaHUM 110
teme "/Ilunamuka"

152

0O00011eHne 1
cUcTeMaTH3aIus 3HaHUH 110
teme "CTaTrka TBEPAOTO
Teaa"

153

0O000meHne n
cUCTeMaTHU3alus 3HaHUH 110




TeMe "3aKOHbI COXpPaHEHUS B
MexaHuke"

154

O06006menne u
cHUCTeMaTU3alus 3HaHUH 110
teMe "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YecKoi Teopun"

155

156

157

158

159

160

0O00011eHuEe 1
cucTeMaTu3aIus 3HaHUM 110
teme ""TepmoauHaMuka.
TennoBrle MalInHb"

O06o061IEHNE U
CUCTEeMaTH3alKsl 3HAaHHUH 110
TeMe "ArperaTHble COCTOSTHUSA
BellecTBa. Pa3oBbie
nepexopl"”

O060061enue u
CUCTEeMAaTH3alHsl 3HAHHUH 110
teMe "DnekTpuyeckoe nose"

O06o06mIeHNE U
CHCTeMaTH3allys 3HAHUH 110
teme "IlocTosSHHBIN
AIIEKTPUYECKUI TOK"

O06o06mIeHNE U
CHCTeMaTHU3allysl 3HAHU 110
TeMe "TOKHU B pa3InyHbIX
cpenax”

0O000meHne n
CHCTeMaTHU3allys 3HAHUH 110
teme "MarautHoe nosie"




161

PesepBHeiit ypok. O000mmICHHE
U CHCTEeMaTu3allus 3HAaHUU 110
TeMme "DNeKTpOMarHuTHas
UHAYKIUA"

162

PesepBHeiit ypok. O000mIcHHE
U CUCTEMaTH3alis 3HAHWH 110
TeMe "MexaHHYeCcKHe
KoyneOanus"

163

PesepBHeIit ypok. O000IICHHE
¥ CHCTEMAaTu3alus 3HAaHUK 10
TeMe "DJIeKTpOMarHUTHbIE
KoseOaHus"

164

PesepBHeIit ypok. O000IICHME
U CHCTEMAaTH3alHs 3HAHUN T10
teMe "MexaHudeckue u
AJIEKTPOMArHUTHBIE BOJIHBI"

165

166

167

168

PesepBuriit ypok. O0001IeHme
U CHCTEMAaTH3aIHs 3HAHUN 110
teme "OnTtuka"

PesepBuslit ypok. O0001eHme
Y CHCTEMAaTHU3allus 3HAaHUU 110
teme "OcHoBel CTO"

PesepBuslit ypok. O0001mIeHme
U CUCTeMaTu3alus 3HaHUH 10
teme "KopnyckymisapHo-
BOJIHOBOM tyanu3m"”
Peseprubriil ypok. O6001eHNe
U CUCTeMaTu3alus 3HaHU| 110
teme "®uznka aroma"




PesepBHeiit ypok. O000mmICHHE
169 M CUCTEMATH3AlHs 3HAHUH 110
teme "®du3nka aTOMHOIO siApa

Y BJIEMEHTApPHBIX YacTHUIl"

PesepBHeiit ypok. O000mIcHHE
u cucreMaTrusanus 3HAHUH 110

170 "
TeMe "DJIEMEHTEI

actpoduzuxu"

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

170

16




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usmka. Komebanusa u Bomnbl, 11 kmace/ Msakumes 1.5, CunaskoB A.3.,
OO01IecTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»; AKIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBeiienne

» Ou3nka. Mexanuka, 10 ximace/ Maxumes I'.51., CunsaxoB A.3., O0mecTBo ¢
OTPAaHUYCHHOM OTBETCTBEHHOCTHIO «J/PODA»; AKIHMOHEpHOE OOIIECTBO
«3narenbctBO «IIpocBemieHne

» ®usuka. MonekynsapHas pusuka. Tepmoaunamuka, 10 kimace/ Msikumes I'.41.,
CunsikoB A.3., OO1IeCTBO C OrpaHUYEHHOM OTBETCTBEHHOCTHIO «[PODAY;
AxnuonepHoe odiectBo «M3aatensctBo «lIpocBerienre»

» ®uzuka. Ontuka. KBanroBas ¢usuka, 11 kmace/ Mskumes I'.51., Cunskos
A.3., OOmecTtBoO ¢ OrpaHHYEHHOW  OTBETCTBEHHOCTBHIO  «J[PODAX;
AxrmmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

» Ousuka. DnexkrpoanHamuka, 10-11 kmaccsl/ Mskues I'.4., Cunsaxos A.3.,
OO0miecTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO «JPODAY»; AKiMoHepHOE

obmectBo «M3natenbeTBo «IIpocBenienne»

METOANYECKHUE MATEPHAJIBI J1JI5s1 YUUTEJISL
. Onwuak A.C. Ilpuknagnas mexanuka.l0-11 kmaccbl: yuebHOE mocodue mist

obmeobpasonar. opranuzanuii/A.C. Onpuak, C.E. MypaBbeB. - 2-e. u3a.- M.:



[Ipocsemienue, 2021. - 192 c. - (Ilpodunbhas mxkona). - ISBN978-5-09-078630-
0.

. ®wuszuka: 10-11-e xmacchl: COOpHUK 3aa4 ©W  YIOPOKHCHUH IS
WH)XCHEPHBIX KIIacCoB: yueObHoe nocodbue: B 2 yacTsax/H.A. [Tapdentoena, M.A.
SAnrumeBckas. - 2-¢ u3g., crep.- M.: IlpocBemenue, 2022. - (MmxeHepsl
oynymero). ISBN 978-5-09-089499-9.

. KongpateeB A.C., JlapuenkoBa JI.A., JlanmeB A.B. Metoasl peuieHus
3a/1a4 o Qu3MKe. - 2-e. u3., uctp. u jgon. -M.: DUSMATIIUT, 2022. - 320 c. -
ISBN978-5-9221-184

. Caypos, 1O. A. Teopus u meToanka o0yueHus pusnke : yueOHoe mocoodue
st By30B / FO. A. Caypos, M. Il. YBapoBa. — 3-e u3n., epepad. u mom. —

Mockga: U3natensctBo Opaiit, 2023. — 290 c. 9-1.

I ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
e -lludposoit oOpa3zoBaTeNbHbBIN KOHTCHT

https://educont.ru/?ysclid=llozquw87z159777400

e Poccwmiickas snextponHas mkoda https://resh.edu.ru/

o OUI3TEX-PETMOHAM https://os.mipt.ru/#/phys/

e T'azeta «®Pusmka» wm3garenbckoro goma  IlepBoe  ceHTAOps.

http://fiz.1september.ru



https://educont.ru/?ysclid=llozquw87z159777400
https://resh.edu.ru/
https://os.mipt.ru/#/phys/
http://fiz.1september.ru/

e HayuHo-nonynsipHbiii  ¢u3uMKo- MaremaTudeckuil xkypHan "KsaHt"

ApxuB HomepoB: http://kvant.mccme.ru/



http://kvant.mccme.ru/

