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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
TakkKe ¢ yd4€ToMm QenepanbHOi paboueil mporpammbl BocnuTanus u Konmenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peaqu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUECHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOydaroluXcsl.
[Iporpamma 1o ¢Qusuke AAa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriryoJIEHHOM YpOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IMO3BOJISIET PEaU30BaTh
3aJa4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHUM IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEN Ka)KIbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHs O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATbHOCTSIM.

B nmporpamme mno ¢u3uke omnpeaensoTcs IJIaHUPyEMble pe3yJbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOM JiJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCsS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHUs Ha
yIrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI 110 ro1aM 00yUeHHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXET ObITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
IPENOCTABIICT BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOIUYECKHX



MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COIEPKAHUS Kypca.

®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHPOMBI, BHICTYMAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpyxkatoeM mupe. LLkonpHBIN Kypce (U3UKH — cCTEMOOOpa3yroIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENINIIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTuky, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIYYEHHsS] HOBBIX MaTepUajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMUPOBAHUE YMEHHM NMPUMEHSATh HAyYHBIN
METO/]I IO3HAHUSI ITPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (DHU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymumm B Kypce ABIsIeTCS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEILIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzainys npeamnosiaracT HCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkM ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoiEHHOTO YpOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHME YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTUM, a Takke OOCYKIEHUs
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
IOPUHLINAIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s ¢usuku peanuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOIb30BAHUM CAMOCTOSITEIBHOTO KCIIEPUMEHTA KaK



MOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHoro mporecca. lms yrioyOGnaéHHOTO
YPOBHS — 93TO CHUCTEMa CaMOCTOSITEIBHOIO YYEHHUYECKOTO OSKCIIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTepuana, 1abopaTtopHble padoThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanu3zaluyd (QU3NYECKOrO0 TNpakTHKymMa. B mepBom ciydae
NPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpaluss paboT MpakTUKymMa B CHUCTEMY JabOpaTOpHBIX paboOT, KOTOpbIE
OPOBOJASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
IPAKTUKyMa TIOHUMAETCsl CaMOCTOSTEIbHOE UCCIEN0BAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOZCTBY CBEPHYTOT0, 0000IIEHHOTO BHIa O€3 MOLIAroBO UHCTPYKITHH.

B nmnporpamme mo ¢usnMke cHCTEeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MNpEJCTaBlICHA €IMHBIM MepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIISAETCA
y4acTHUKaMU 00pa30BaTEIHHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[Ipm sTom obecneunBaeTcs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPENTIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM s pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MUECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSIThH
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KaK W3 OJHOrO paszzenia Kypca, Tak U
UHTETpUpYs IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3zienioB. /[l KauecTBEHHBIX 3a1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHWs Ha OOBACHEHWE/NPEICKa3aHhe MPOTEKAHUS
(bu3MYecKuX SBJIEHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
buznyecKoil MoAeNnu A CUTYaluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypc (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kaOuHera. B kaOuHere ¢GU3MKKM AOHKHO OBITH HEOOXOIMMOE
JabopaTtopHoe 00OpyIOBaHME [Jsl BBHIMOJIHEHUS YKa3aHHBIX B IMporpamme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT W pabOT MpaKkTUKyMa, a
TaK)Ke IEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JlemoHCTpanioHHOe o0OopynoBaHue (opmupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIIEIOBAaHMUSI ~ U3y4aeMbIX SIBJICHHUH U  TMPOIECCOB, OSMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.



JlaGopaTopHoe 00OpynOBaHHME IS YYCHHYECKHX TPAKTHYECKUX padboT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 0O€CleYrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTudeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh TOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

dbopMHpOBaHHEe UWHTEpeca M CTPEeMJICHUS OOydYaromMXcsd K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE UX HMHTEIUICKTYaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
MCCJIEI0OBATEIBLCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

(GopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4E€HHS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIB30BaHUEM (DU3UUECKHUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(bopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peACTaBICHUM 0 BO3MOJKHBIX cdepax Oynyiei
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelieHUeM CIEIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJISpHYHO  (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMHUpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUCCKUE 3HAHUS I OObSICHEHUS
bu3nYecKuX SBICHUN B MPUPOJE W JUISI NPUHITHS TPAKTUYECKUX DPEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/1ad, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nUeckol MOJEeNH, aJeKBATHOW YCIOBHUSM 3a/Jadyd, B TOM YHCIE 3a/a4
WHXEHEPHOT0 XapaKTepa,

MOHMMaHWEe (U3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIaJICHUE METOJIaMH CaMOCTOATENIBHOTO IUJIAHUPOBAHHUS W TMPOBEACHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIW3a W HUHTEpHpeTanuu  WHGOpMAIH,
OIPENENIEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;



CO3JJaHHE YCJIOBUM ISl PAa3BUTHUS YMEHUM NIPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIEHOCTH, CBSI3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN YypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa30oBaHus M0 CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOPuIIs.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MepeueHb JadopaTOpHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEN 00yYarOIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHsiil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCcTU. Dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHre cuiibl TOKAa M HANpSHKEHUS B LEMU MOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe IBWKEeHHE. OTHOCUTENBHOCTh MEXaHUYECKOrO JIBUYKCHHS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOUKH, UX MPOEKIMH Ha OCH CHUCTEMBbl KOOPJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOE mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. Ilepmom m vactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JBMKCHHE CHApsIOB, LIETIHbIE, IIecTepéHYaTrbhle U pPEMEHHBIE Iepenayd,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCIIOJIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEKTOPUN, CKOPOCTEW JABHMIKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi Mpu MpsIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nABWXKEHUS Tella, OpOIIEHHOro ropu3zoHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIy CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBHXKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHIMaNIbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanbHas >HeEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAasi CKOPOCTh. TpeThst KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETHYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C TOCTOSHHBIM KOJMUYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOr0 Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMKocTh Tenma. YAelnbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJIOB C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamws. lcmapeHue W KWICHHE. Y JenbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Capur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (PAa30BBIX NMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCIaPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopManuum  pe3sMHOBOro oOpasma  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsXKEHHOCTH 3TUX MOJEH |
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1l y4acTKa 1EMH.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pa3BeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJTHOM (3aMKHYTOM) JJICKTPUYECKOM Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUibl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU TOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEIH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAS JUCCOLMALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHnne 3apsiaa OJHOBAIEHTHOTO MOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKH, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

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

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHU MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

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

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B LE€MH TOCTOSIHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHKME (3aKOH COXPAHEHHSI MEXaHUYECKOM sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosneOanui. Ilepumon ManbiX CBOOOJHBIX KoJieOAHMIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHuii 1 3aBUCUMOCTH Tiepruojia CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHHs SHEPTUH B HJI€aTHHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOI'O TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE 3eKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, MHTep(epeHIus u
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOLIEH CPEeJIbI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOA0IbHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO 3Ty CHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiIHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/1a.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  PUMEHMMOCTM  KJIaccuyeckon  MmexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHusa Buna. I'unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

doTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HccieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomnieaue GoTOHOB MPU MEPEXOAE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nyueHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnanHcTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHbIE ABIPHI B sSapax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHUUYECKUUA  HKCICPHUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, poiib GU3NIECKON TEOprU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHMUS Yy4yeOHoOro mpeamera «Dusuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlI€HWH B  00pa30oBaTebHOMN
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMAThL OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIHOYas JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJTaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJAO0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

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

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHWS TI0 (U3UKE B MPAKTUYECKYH0 00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIEHWEe Ha Ypokax (U3UKH U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
UHAMBUIYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIEHWBATh HAEH C TO3ULIUU HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONH padOThl ¢ YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHUA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aJalTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC U
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M JATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHMYECKHUE IPOLECCHl W SIBJICHUA,
UCITOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUM, CBSI3b pPabOTHI CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tejla), MPU OSTOM HCIOJIb30BATH
MaTeMaTU4YeCKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMMIYJbCa U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HDHEPrUE€r TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUeH TEIJIOBOTO ABMKEHUS €T0 4acCTHULl, CBA3b JABJICHUS UACAIbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mneEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUSA, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAJKHBIE COOTHOLICHHWA: 3aKOHbI OMa JuId ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMiI€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TEmimoBoro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [JIBJKEHHE, TEIIOBOE [IBM)KEHHE 4YacTHI] BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro »JKCIEpPHMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
($u3MYEeCKO MOJENIbI0: Ha OCHOBAHHMM aHaJIW3a YCIOBUS OOOCHOBBIBATh
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATETbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MYECKMMHU NpOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ MHQOpMaIHe (PU3UIECKOrOo
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAllMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il kaacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKM B COBPEMEHHON HAy4YyHON KapTHUHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIECLHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyaTh YCJIOBHUS NPUMEHUMOCTH MojeNed (QU3MYEeCKUX Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIWH3a, MOJIeJIel aTOMa, aTOMHOTO spa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddekra, mepBed W BTOpoM mocTynaTel bopa, mpuHLHUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATHUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA UMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

ONPENENATh HAMpaBJICHUE HUHAYKIIMM MarHUTHOTO TOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJIA aHaliM3a M OOBACHEHUS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUPOBaTh pe3yibTaThl TOJYYEHHOH 3aBUCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJlyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpenoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JEATEIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpU
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3afaud, TpeOyrolue NpPUMEHEHUs 3HaHUM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BaHUH, a TAKXKE Pa3yMHOM HCIOJBb30BAaHUU JOCTHIKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0 U OLIEHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI

1.1

Hay‘IHBIﬁ MCTO/ ITO3HAHUA ITPUPOAbI

Hroro no pasaceiny

https://resh.edu.ru/sub
ject/lesson/5894/start/
90071/

Pa3zgen 2. MEXAHUKA

2.1

Kunematuka

10

https://www.yaklass.r
u/p/fizika/10-
klass/kinematika-
materialnoi-tochki-
6585327/opisanie-
mekhanicheskogo-
dvizheniia-6585328
https://resh.edu.ru/sub
ject/lesson/3721/
https://resh.edu.ru/sub
ject/lesson/3711/
https://www.yaklass.r
u/p/fizika/10-
klass/kinematika-
materialnoi-tochki-



https://resh.edu.ru/sub
https://www.yaklass.r/
https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://www.yaklass.r/

6585327/kontrolnaia-
rabota-po-teme-
6633262

2.2

2.3

2.4

JnHamMuka

Crartuka TBEpOTO TENa

3aKOHEI COXPAaHCHUA B MCXAHUKCE

10

10

https://www.yaklass.ru/
p/fizika/10-
klass/dinamika-
6595325/zakony-
niutona-6595326
https://www.yaklass.ru/
p/fizika/10-
klass/dinamika-
6595325/sila-
tiagoteniia-6815241
https://resh.edu.ru/sub
ject/lesson/4721/
https://resh.edu.ru/sub
ject/lesson/6288/start/
47151/
https://www.yaklass.r
u/p/fizika/10-
klass/zakony-
sokhraneniia-v-
mekhanike-
6859391/impuls-
6846112
https://www.yaklass.r
u/p/fizika/10-
klass/zakony-
sokhraneniia-v-
mekhanike-



https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://www.yaklass.r/
https://www.yaklass.r/

6859391/zakon-
sokhraneniia-energii-
v-mekhanike-6852654

Hroro no pazneny

Paznes 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJUNHAMUKA

35

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH

3.2 Tepmonnnamuka. TernoBbie MalTMHBI

15

20

https://resh.edu.ru/sub
ject/lesson/4722/
https://resh.edu.ru/sub
ject/lesson/5898/
https://www.yaklass.r
u/p/fizika/10-
klass/osnovy-
molekuliarno-
Kineticheskoi-teorii-
mkt-
6858725/kontrolnaia-
rabota-po-teme-
6865851
https://www.yaklass.r
u/p/fizika/10-
klass/osnovy-
termodinamiki-
6869723/pervyi-
zakon-termodinamiki-
6869724
https://www.yaklass.r
u/p/fizika/10-
klass/osnovy-
termodinamiki-



https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://www.yaklass.r/
https://www.yaklass.r/
https://www.yaklass.r/

6869723/vtoroi-
zakon-termodinamiki-
6874399
https://resh.edu.ru/sub
ject/lesson/3763/

> ArperaTHele cocTosHus BelecTBa. Dazosble
' HEPEXO/IbI

Hroro no pazneny

14

49

https://resh.edu.ru/sub
ject/lesson/3741/
https://www.yaklass.r
u/p/fizika/10-
klass/osnovy-
termodinamiki-
6869723/agregatnye-
sostoianiia-
veshchestva-fazovye-
perekhody-6879116

Paznen 4. JIEKTPOJAUHAMUKA

4.1 DNEeKTpUYECKOe MoJie

24

https://resh.edu.ru/sub
ject/lesson/6293/
https://www.yaklass.r
u/p/fizika/10-
klass/elektrodinamika-
elektrostatika-
6894664/elektrostatic
heskoe-pole-6890546
https://www.yaklass.r
u/p/fizika/10-
klass/elektrodinamika-
elektrostatika-



https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://www.yaklass.r/
https://resh.edu.ru/sub
https://www.yaklass.r/
https://www.yaklass.r/

6894664/kontrolnaia-
rabota-po-teme-
7141898

4.2

[TocTOAHHBIN JIEKTPUUECKUN TOK

24

https://resh.edu.ru/sub
ject/lesson/5901/
https://www.yaklass.r
u/p/fizika/10-
klass/elektrodinamika-
postoiannyi-
elektricheskii-tok-
6898593/zakon-oma-
dlia-neodnorodnogo-
uchastka-tcepi-i-
zamknutoi-polnoi-
tcepi-
6894665https://www.
yaklass.ru/p/fizika/10-
klass/elektrodinamika-
postoiannyi-
elektricheskii-tok-
6898593/kontrolnaia-
rabota-po-teme-
6900209

4.3

Toku B Pa3IMYHBIX Cpeaax

https://www.yaklass.r
u/p/fizika/10-
klass/elektrodinamika-
postoiannyi-
elektricheskii-tok-
6898593/zakon-oma-
dlia-neodnorodnogo-



https://resh.edu.ru/sub
https://www.yaklass.r/
https://www/
https://www.yaklass.r/

uchastka-tcepi-i-
zamknutoi-polnoi-
tcepi-6894665
https://www.yaklass.r
u/p/fizika/10-
klass/elektrodinamika-
postoiannyi-
elektricheskii-tok-
6898593/kontrolnaia-
rabota-po-teme-

6900209
Htoro no pazneny 54
Paznen 5. PU3HUYECKHAN MPAKTUKYM
51  dusmueckuii IIPAKTUKYM 16 16
Hroro mo pazueny 16
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://www.yaklass.r/

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

1.1 MaruuTtHoe nose

14

https://www.yaklass.r
u/p/fizika/11-
klass/infografika-po-
fizike-6925559/re-
e7d73dce-efdd-4ed9-
9aba-6a4aa58428ca
https://www.yaklass.r
u/p/fizika/11-
klass/elektrodinamika-
magnitnoe-pole-
6928993/fizicheskoe-
opisanie-magnitnogo-
polia-6925548

1.2 DJIEKTpOMarHuTHask UHIYKIUS

13

https://www.yaklass.r
u/p/fizika/11-
klass/infografika-po-
fizike-6925559/re-
e7d73dce-efdd-4ed9-
9aba-6a4aab58428ca
https://www.yaklass.r

u/p/fizika/11-
klass/elektrodinamika-



https://www.yaklass.r/
https://www.yaklass.r/
https://www.yaklass.r/
https://www.yaklass.r/

magnitnoe-pole-
6928993/fizicheskoe-
opisanie-magnitnogo-
polia-6925548

Hroro no pazneny

Paznen 2. KOJIEBAHUA 1 BOJTHbBI

27

2.1

MexaHnudeckue KojaeOaHus

10

https://resh.edu.ru/sub
ject/lesson/4907/
https://resh.edu.ru/sub
ject/lesson/3795/

2.2

2.3

9HeKTp0MaFHPITHBI€ KoJIeOaHUsI

Mexanndeckue 1 OJICKTPOMArHuTHBLIC
BOJIHBI

15

10

https://resh.edu.ru/sub
ject/lesson/4907/
https://resh.edu.ru/sub
ject/lesson/3795/
https://resh.edu.ru/sub
ject/lesson/4907/
https://resh.edu.ru/sub
ject/lesson/3795/
https://resh.edu.ru/sub
ject/lesson/4907/
https://resh.edu.ru/sub
ject/lesson/3795/

2.4

Onruka

25

https://resh.edu.ru/sub
ject/lesson/4914/
https://resh.edu.ru/sub
ject/lesson/3843/
https://www.yaklass.r
u/p/fizika/11-
klass/elektrodinamika-



https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://www.yaklass.r/

Hroro no pazneny

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

60

geometricheskaia-
optika-
6928996/zakony-
geometricheskoi-
optiki-6927514

3.1 Ocuosst CTO

https://www.yaklass.r
u/p/fizika/11-
klass/osnovy-
spetcialnoi-teorii-
otnositelnosti-
6928998/elementy-
reliativistskoi-teorii-
6927517
https://resh.edu.ru/sub
ject/lesson/5907/

Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH Ayannu3m

15

https://resh.edu.ru/sub
ject/lesson/3910/
https://www.yaklass.r
u/p/fizika/11-
klass/kvantovaia-
6928999/svetovye-
kvanty-6929001

4.2 dusnka atoma

https://resh.edu.ru/sub
ject/lesson/3910/



https://www.yaklass.r/
https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://www.yaklass.r/
https://resh.edu.ru/sub

https://www.yaklass.r
u/p/fizika/11-
klass/kvantovaia-
6928999/svetovye-
kvanty-6929001

dusznka aTOMHOTO sgapa U 3JICMCHTAPHbBIX

https://resh.edu.ru/sub
ject/lesson/3910/
https://www.yaklass.r
u/p/fizika/11-

4.3 B 5 klass/kvantovaia-
fizika-
6928999/svetovye-
kvanty-6929001

Hroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1

DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU

Hroro no pazneny

12

12

https://www.yaklass.r
u/p/fizika/11-
klass/stroenie-
vselennoi-
6929002/fizicheskoe-
opisanie-
kosmicheskikh-tel-i-
sistem-6928801
https://resh.edu.ru/sub
ject/lesson/4935/
https://resh.edu.ru/sub
ject/lesson/4937/



https://www.yaklass.r/
https://resh.edu.ru/sub
https://www.yaklass.r/
https://www.yaklass.r/
https://resh.edu.ru/sub
https://resh.edu.ru/sub

Pazzea 6. PU3HUYECKHAN MPAKTUKYM

6.1 Du3nYecKuil TPAKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBLIAIOLIEE TIOBTOPEHUE
https://www.yaklass.r
C 606 u/p/itogovyj-
ucTemMaTtu3aius u 06001eHue kontrol/fizika/godovy
71 PEIMETHOTO COI[ep)gaHI/IfI U OTIbITa 15 e-kontrolnye-raboty-
JIEeATENbHOCTH, IIPHO peTfiI(i)Horlci npu 7119752/re-e98ec82f-
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos 7956-429d-3656-
2ab8dea35598
Hroro no pazgeny 15
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://www.yaklass.r/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoxa Bcero Kontpoarmpie  Mpaxrueckue U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
DusiKa — (yHIAMEHTATbHAS HAYKA O https://resh.edu.ru/sub
1 —— 1 04.09.2023 ject/lesson/5894/start/
90071/
5 HayuHblii METOJT TO3HAHUS U METOBI 1
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN 04.09.2023
DKCIepUMEHT U TEOpHs B IIpoIecce
3 no3HaHus npupoasl. Habmonenue u 1 06.09.2023
9KCIIEPUMEHT B (pH3HKe
4 Crioco0b1 u3MepeHus (PU3NIECKUX 1
BEJINYUH 06.09.2023
AOCOII0THAs M OTHOCUTENbHAS
5) MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX 1 08.09.2023
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO (PU3UKU B HOPMUPOBAHUU 1
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B 11.09.2023
MPaKTUYECKON JAESITeIbHOCTHU JTI0AeH
Mexanunueckoe apuxenue. Cucrema https://www.yaklass.r
7 orcueta. OTHOCHTEIBEHOCTh 1 u/p/fizika/10-
MEXAHMYECKOTO JABIKeHus. [IpsimMast u 11.09.2023  klass/kinematika-
oOpaTHas 3aJ1a4l MEXaHUKH materialnoi-tochki-



https://resh.edu.ru/sub
https://www.yaklass.r/

6585327/opisanie-
mekhanicheskogo-
dvizheniia-6585328
https://resh.edu.ru/sub
ject/lesson/3721/
https://resh.edu.ru/sub
ject/lesson/3711/
https://www.yaklass.r
u/p/fizika/10-
klass/kinematika-
materialnoi-tochki-
6585327/kontrolnaia-
rabota-po-teme-
6633262

10

11

Paaunyc-BekTop MaTepraabHON TOUKH,
€ro MPOeKLUU Ha OCU KOOPJUHAT.

Tpaekropus. [lepemenienue. CKOpocTb.

HX npoekiuu Ha 0cu KOOPJAUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBikeHue. I'paguueckoe onucanue
PAaBHOMEPHOTO IPSIMOJIMHEWUHOTO
JBAKEHUS

CrnosxeHue nepeMeIeHnii 1 CKOPOCTEN.

Pemenue 3agau

HepaBHoMepHOE BUKEHHE.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMOnMHENHOE NBUKEHUE C
[IOCTOSIHHBIM YCKOPEHUEM

13.09.2023

13.09.2023

15.09.2023

18.09.2023

12

I'paduueckoe onucanue



https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://www.yaklass.r/

Hp?IMOJII/IHef/'IHOI‘O JABWXKCHUSA C
IIOCTOSAHHBIM YCKOPCHUEM

18.09.2023

CBoOoiHOE TajieHue. Y CKOpEHHE
CBOOOHOTO MaJCHUA. 3aBUCUMOCTD

13 KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT 20.09.2023
BpPEMEHU U UX rpaduku
14 JIBu>keHue Tena, OpoIIeHHOTO MO/
YIJIOM K TOPU3OHTY 20.09.2023
KpuBonuneiinoe nuxenue. [IBimxenue
10 OKPY>KHOCTHU. YTJIOBasi U JTUHEHHAS
15 ckopoctb. [lepnoa u yacrtora. 99 09.2023
LleHTpOoCTpeMUTENbHOE U MOTHOE
YCKOpEHHE
16 KonTponbHas pabora o teme
"Kunemartuka" 25.09.2023
https://www.yaklass.ru/
p/fizika/10-
klass/dinamika-
[Mepasiif 3akoH HploTOHA. 6595325/zakony-
17 WueprimanbHbie CHCTEMBI OTCUETA. niutona-6595326
[MpuHIHIT OTHOCUTENBHOCTH [ asmies. 25.09.2023  https://www.yaklass.ru/
HewunepuuanbHbie CUCTEMBI OTCUYETA p/fizika/10-
klass/dinamika-
6595325/sila-
tiagoteniia-6815241
18 Cuna. PaBHOA€EHCTBYIOIIAS CHIIA.
Bropoii 3akon HetoTona. Macca 27.09.2023
19 B3aumoneiicteue ten. Tperuii 3aK0H
HrroTona 27.09.2023



https://www.yaklass.ru/
https://www.yaklass.ru/

20

[Ipunnun cynepno3unuu cui. Pemenune
3a/la4 Ha IPUMEHEHNe 3aKoHOB HproTOHa

29.09.2023

21

22

23

3aKOH BCEMUPHOTO TATOTEHUS.
DKBHUBAJICHTHOCTH T'PAaBUTALMOHHON U
MHEPTHOU Macchl

Cwuia TSOKeCTH U yCKOPEeHHE CBOOOTHOTO
majieHust

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kennepa

02.10.2023

02.10.2023

04.10.2023

https://resh.edu.ru/sub
ject/lesson/4721/

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

04.10.2023

25

26

27

Cuna tpenus. [Ipupona u BUABI CUI
TpeHus. [[BUKEeHME B )KUAKOCTH U Ta3e C
Y4ETOM CUJITBI COTTPOTHUBIICHUS CPEJIBI
Hasnenue. I'napocrarnyeckoe
nasnenue. Cuna Apxumena

AOGCOIIFOTHO TBEPJI0€ TEIIO.

HOCTyTIaTeJ'IBHOG H BpalllaTCJIbHOC
ABHUIKCHUC TBCPAOT'O TCJIa

06.10.2023

09.10.2023

09.10.2023

28

29

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpalCHUs. IIneyo cumnbl

Crnosxenue cuil, NpUIOKEHHBIX K
TBepaoMy Teny. LleHTp TskecTu Tena.
YcnoBus paBHOBECUS TBEPAOIO TeEA.
Buns! paBHOBecus

11.10.2023

11.10.2023

https://resh.edu.ru/sub
ject/lesson/6288/start/
47151/

https://resh.edu.ru/sub
ject/lesson/6288/start/
47151/



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

https://www.yaklass.r
u/p/fizika/10-
klass/zakony-
sokhraneniia-v-

mekhanike-
6859391/impuls-
6846112
30 Pewenue 3amau https://www.yaklass.r
13102023 osfizikal10-
klass/zakony-
sokhraneniia-v-
mekhanike-
6859391/zakon-
sokhraneniia-energii-
v-mekhanike-6852654
31 KonTponbHas pabota mo Teme
"Tunamuka. CtaTuka TBEpOro tena" 16.10.2023
NMnynsc MmaTepuaibHOM TOYKH,
39 CUCTEMBI MaTepUATBHBIX TOUeK. LleHTp
Macc CUCTEMbI MAaTEPUAIIBHBIX TOUEK. 16.10.2023
Teopema o IBMKEHUU IIEHTPA Macc
Wmmynbe CHITbI 1 M3MEHEHNE UMITYITBCa
33 Tesa. 3aKOH COXPaHCHHS HMITYJIbCA. 18.10.2023
PeaxkTnBHOE ABMKEHIE
MoMeHT uMITyJIbca MaTe€pUAIbLHON
Touku. [IpecTaBieHne o COXpaHEHUH
34
MOMEHTA UMITYJIbCa B [IEHTPAIbHbBIX 18.10.2023
TIOJISIX
35 Pemenue 3amau



https://www.yaklass.r/
https://www.yaklass.r/

20.10.2023

36

37

38

PaGota cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenienuu. ['paduueckoe
MpEeJCTaBICHUE PAOOTHI CHIIBL.
MOoIIIHOCTb CUIIBbI

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KMHETHYECKOU SHEPIUU
MAaTepHATbHON TOUKHU
[loTeHuumanpHble U HEMOTEHUUATIbHBIE

cuibl. IloTeHumansHas OHCPIuU-. BTOpaH
KOCMHYCCKasA CKOPOCTb

23.10.2023

23.10.2023

25.10.2023

39

Tperbst KocMuueckast ckopocTb. CBsI3b
paboThl HEMOTEHIMAIBHBIX CHJI C
M3MEHEHHEM MEXaHUUYECKOW IHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN dHEPTUn

25.10.2023

40

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.
YpaBHeHue bepHymm s uneansHON
KUIKOCTU

27.10.2023

41

42

Kontponbhas padota mo teme "3akoHbI
COXpaHEHUs B MEXaHUKe"

PazBuTue npencraBienuii 0 npupoe
TertoTel. OcHOBHBIE ToNiokeHust MKT.
Huddysusa. BpoyHoBckoe ABMKEHNE

08.11.2023

08.11.2023

https://resh.edu.ru/sub
ject/lesson/4722/
https://resh.edu.ru/sub
ject/lesson/5898/
https://www.yaklass.r
u/p/fizika/10-
klass/osnovy-
molekuliarno-



https://resh.edu.ru/sub
https://resh.edu.ru/sub
https://www.yaklass.r/

Crpoenune ra3000pa3HbIX, KUIKUX U

kineticheskoi-teorii-
mkt-
6858725/kontrolnaia-
rabota-po-teme-
6865851

43 TBEPJIbIX ”I:’GJ'I. XapakTtep JBWKEHUS U 10.11.2023
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
44 KommuectBo BemectBa. [locTosiHHas 13.11.2023
ABorazipo
45 Temmnepatypa. TernoBoe paBHOBecHE.
[lIxama [enbcus 13.11.2023
46 Pemenue 3amau 15.11.2023
47 Wneanbueiii ras. I'a3oBbie 3aKOHEI 15.11.2023
48 VYpaBaenune Menzeneesa-Knaneiipona.
Pemenue 3amau 17.11.2023
49 AbcoutoTHas TeMnepaTypa. 3aKoH
JanpToHa 20.11.2023
50 N3omporieccsl B nueaabpHOM Ta3e ¢
IIOCTOSSHHBIM KOJIMYECTBOM BEIIIECTBA 20.11.2023
I'padmueckoe npencraBneHne
51 M30IPOIIECCOB: U30TEPMA, U30X0Pa, 99 11.2023
n3obapa
52 OcnoBHoe ypaBHeHne MKT

22.11.2023




53

Pemenue 3agau

24.11.2023
CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOIMHAMHYECKON CUCTEMBI CO
54 CpeIHEN KHHETUUECKOH 3Hepruei 97 11.2023
MOCTYIATENLHOTO TETIOBOTO IBUKCHUS
€€ yacTuil
55 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH
o Teme "OcuoBel MKT" 27.11.2023
56 KonTponbnas pabota o teme "OCHOBBI
MKT" 29.11.2023
https.//www.yaklass.r
u/p/fizika/10-
klass/osnovy-
termodinamiki-
6869723/pervyi-
TepmoaunaMuyeckas cucreMa. 3ajiaHue zakon-termodinamiki-
BHemHUX ycnoBuil 1 T/ cuctemsl. 6869724
57 Buemnue 1 BHyTpeHHUE TapaMETPBI. https://www.yaklass.r
[Mapametpsr T/] cucTeMbl Kak CpeIHHE 29.11.2023  u/p/fizika/10-
3HAYCHHS BEJIMYMH, OMMCHIBAIOIINX €€ Ha klass/osnovy-
MHUKPOCKOITHYECKOM YPOBHE termodinamiki-
6869723/vtoroi-
zakon-termodinamiki-
6874399
https://resh.edu.ru/sub
ject/lesson/3763/
58 HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBosbHas pemakcarus T/] 01.12.2023



https://www.yaklass.r/
https://www.yaklass.r/
https://resh.edu.ru/sub

CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

60

Mopenp uieanbHOro rasa B
TEPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTHU 3TOU MOJEIIH

VYpaBuenue MenpeneeBa-Knanelipona u
BBIp@XEHHE ISl BHYTPEHHEH SHEPTUU

04.12.2023

04.12.2023

61

BeIpaxxenue i1 BHyTpEeHHEN SHEPTUA
OJIHOATOMHOI'0 HJICAJIBHOT'O Ta3a.
KBazucratnueckue u HeCTaTUYECKUE
IIPOLIECCHI

06.12.2023

62

DnemeHTapHas pabora B
TepMoanHaMuKe. Beraucienue padboTel
o rpaduky mpoiiecca Ha pV-auarpaMme

06.12.2023

63

64

65

Termonepenayda kak crnoco0 U3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIIEHUs pabOThI

KOHBGKHI/IH, TCILJIOIIPOBOAHOCTD,
HU3JIy4YCHUC

KommuectBo TennoTel. TemIoéMKOCTE
Tena. Y IeapHas U MOJIsIpHas
TEII0EMKOCTH BelllecTBa. Y AelIbHAas
TEIUIOTa CropaHus TOILIMBA

08.12.2023

11.12.2023

11.12.2023

66

Pacuér xonuyecTBa TEIIOTHI IpH
TeIIoneperaye

13.12.2023

67

68

[TonsTue 06 annabaTHOM TpoIIEcCe.
[IepBblil 3aKOH TEPMOAMHAMUKH

KonuyecTBo TemnoTs! 1 paboTa Kak
Mepbl U3MEHEHHUs BHYTPEHHEN YHEPIUU

13.12.2023

15.12.2023




TJ1 cucrtemsl

BTopoii 3ak0H TepMOJIMHAMUKY 151
PAaBHOBECHBIX U HEPABHOBECHBIX

69 npoueccoB. HeoOpaTumMocTs IpUpOIHBIX 18.12.2023
MPOLIECCOB
70 [IpuHIUITBI AEUCTBUS TEIIOBBIX MAIIIHH.
KII 18.12.2023
71 MaxkcumanbHoe 3Hauenue KITJI. Iuxn
Kapno 20.12.2023
72 Pemienue 3amau 90.12.2023
DKOJIOTHYECKUE aCIIeKThI
73 HCIIOJIb30BAHMS TEIJIOBBIX JIBUTATEIICH.
TernioBoe 3arpsi3HEHUE OKPYKAIOMIEH 22.12.2023
Cpenbl
74 Pemenue 3amau 25,12 92023
O06o06menne 1 cucTeMaTHU3aIs 3HaHUI
75 10 TEME ""TepMO)II/IHaMI/IKa. Tenmosrie 25,12 92023
MAIIIHHBI
76 KonTponbnas pabora no teme
"TepmoanHamuka. TernioBble MaITUHBI" 27.12.2023
https://resh.edu.ru/sub
[TapooGpa3oBanue U KOHIEHCAITHS. Ject/lesson/3741/
https://www.yaklass.r
77 Ucnapenue u kunenue. Y aeiabHas 27122023 ulpffizika/10-

TCIIJIOTA Hap006p3.30BaHI/IH

klass/osnovy-
termodinamiki-



https://resh.edu.ru/sub
https://www.yaklass.r/

6869723/agregatnye-
sostoianiia-
veshchestva-fazovye-
perekhody-6879116

78

79

HaCBIIJ_IeHHBIe 1 HCHACBIILICHHLIC ITapbI.
KadecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH
" JaBJICHUA HACBIICHHOI'O I1apa OT
TEMIICPATYPhI, UX HE3aBUCUMOCTD OT
00BEMa HACBIIICHHOI'O I1apa.
3aBHCHUMOCTh TEMIICPATYPhbl KUIICHUA OT
JaBJICHHUSA B )KUJKOCTHU

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTENbHAS BIAXKHOCTD

10.01.2024

10.01.2024

80

81

82

83

Pemenue 3agau

TBépnoe teno. Kpucramumueckne u
amop(HbIe Tesa. AHU30TPOINHUS CBOWCTB
KpHUCTAJIJIOB

[IinaBneHue u KpUCTAIUIU3ALIMSL.

VY enpHas TenoTa naBJIeHuUs.
Cybnumarus

Hedbopmaru TBEPAOTO TETA.
Pactsokenne u cxxatue. Cnur. Monyinb
HOwnra. Ilpenen ynpyrux nedopmannit

12.01.2024

15.01.2024

15.01.2024

17.01.2024

84

TenmoBoe pacMpeHue KUIKOCTEN U
TBép}II)IX TEI. AHFapMOHI/ISM TCIIJIOBBIX
KoJ1e0aHui 4acTull BEllecTBa

17.01.2024

85

[TpeoOpa3oBanue sHEprUH B (ha30BBIX




nepexonuax 19.01.2024
86 YpaBHEHHE TEIIOBOTO OamaHca 99 01.2024
87 Pemenue 3amau 99 01.2024
IToBepXHOCTHOE HATSKEHUE.
88 Kanwmuiapneie sBinenus. JlaBienue nox
HMCKPHUBJICHHOW ITOBEPXHOCTHIO 24.01.2024
x)ujakoctu. Popmyina Jlamraca
O0o001IeHNe U CHCTeMAaTH3alus 3HAHUN
89 1o Teme "ArperaTHble COCTOSTHUS 94.01.2024
BeulectBa. PazoBble nepexoab"”
KontponbHas pabora o reme
90 "ArperatHbie COCTOSIHUSI BEIIECTBA. 96.01.2024
dazoBble nepexobl"
https://resh.edu.ru/sub
ject/lesson/6293/
https://www.yaklass.r
u/p/fizika/10-
klass/elektrodinamika-
DreKTpu3aIys TeN U e€ IPOsIBICHUS. elektrostatika-
01 Dnexkrpuueckuii 3apsis. /IBa Buaa 6894664/elektrostatic
ANEKTPUYECKUX 3apsaaoB. [IpoBoaHMKH, 29.01.2024  heskoe-pole-6890546

AUDJICKTPUKU U MMOJTYIIPOBOJHUKHA

https://www.yaklass.r
u/p/fizika/10-
klass/elektrodinamika-
elektrostatika-
6894664/kontrolnaia-
rabota-po-teme-



https://resh.edu.ru/sub
https://www.yaklass.r/
https://www.yaklass.r/

7141898

DJIeMEHTapHBIN ANEKTPUUECKUI 3apsijl.

92 3aK0H COXpaHEHUS IEKTPUIECKOTO
P P 29.01.2024
3apsaa
93 B3aunmoneiictBue 3apsanoB. Toueunbie
3apsnbl. 3akoH Kynona 31.01.2024
94 Pemenue 3amau
A 31.01.2024
Onektpuueckoe nose. Ero neiictBue Ha
95
AIEKTPUUYECKUE 3aPsi bl 02.02.2024
Hanpsok€HHOCTD 3JICKTPHYECKOTO MOJIS.
[TpoOHeIii 3apsa. JInaum
96 .
HaIpPsHKEHHOCTH SJICKTPUYECKOTO TTOJIS. 05.02.2024
OIHOPOTHOE AMEKTPUICCKOE TTOJIC
[ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO
97 noiasg. Pa3HOCTh MOTEHIINAIOB U
i 05.02.2024
HaTpsHKCHUE
[ToTeHnmansHas SHEPTHSI 3apsaa B
98 aJIeKTpocTaTnueckoM nosne. [Torennuan
P H 07.02.2024
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJIS U PA3HOCTH
99 MOTEHIAAIOB IS DIIEKTPOCTATHYECKOTO
11 i Tp 07.02.2024
OJIs
100 [TpuHIUT CYNIEePIO3UIINH FITEKTPUIECKUX
noJyiei 09.02.2024
101 Pemenue 3amau
g 12.02.2024
102 [Tone Toueunoro 3apsna. [Tomne




PaBHOMEPHO 3apsHKEHHOU chepsl 12.02.2024

[Tone paBHOMEPHO 3apsHKEHHOTO IO
103 bEMY 1mapa. I1 BHOMEPH

S:p:mzﬂﬂsg%eczzz:;o; Hilc))czocm 14.02.2024
104 [TpoBOTHUKY B 3JIEKTPOCTATHYECKOM

rosie. Y CJI0BUE PaBHOBECHS 3apsI0B 14.02.2024
105 JIVMDIIEKTPUKH M TIOTYITPOBOHUKH B

AJIEKTPOCTATHYECKOM I10JIe 16.02.2024

Konnencarop. DneKTpoéMKOCTh
106 KOHJICHCATOPA. KTPOEMKOCTh

HnofKoro K:HI[ZIJZTZI;? " 19.02.2024
107 [TapannensHoe coeMHEHUE

KOHJICHCATOPOB 19.02.2024
108 [TocnenoBarenbHOE COETMHEHNE

KOH/JIEHCAaTOPOB 21.02.2024
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa 91.02.2024
110 Pemenue 3amau 26.02.2024
111 JIBr>keHue 3apsiKEHHOM YacTHUIIbI B

OJIHOPOJITHOM 3JIEKTPUUECKOM I10JIe 26.02.2024
112 Pemenne 3agau 98.02.2024
113 O06o0061IeHre U cucTeMaTU3alus 3HaHU!

o Teme "DiekTpuueckoe mnoie" 28.02.2024
114 Kontponbras paboTa mo teme

"DnexkTpuueckoe nose" 01.03.2024
115 Cuna toka. [ToctossHHBIN TOK. YcaoBus https://resh.edu.ru/sub



https://resh.edu.ru/sub

CYILIECTBOBAHUSI TIOCTOSIHHOT'O 04.03.2024  ject/lesson/5901/
3JIEKTPUYECKOTO TOKa https://www.yaklass.r
u/p/fizika/10-
klass/elektrodinamika-
postoiannyi-
elektricheskii-tok-
6898593/zakon-oma-
dlia-neodnorodnogo-
uchastka-tcepi-i-
zamknutoi-polnoi-
tcepi-
6894665https://www.
yaklass.ru/p/fizika/10-
klass/elektrodinamika-
postoiannyi-
elektricheskii-tok-
6898593/kontrolnaia-
rabota-po-teme-
6900209
116 Ucrounuku Toka. Hanmpsixenue u 3/1C 04.03.2024
117 3akon OMa JyIsl ydacTKa Lenu.
DNEeKTPUYECKOe COTIPOTUBIICHNE 06.03.2024
3aBUCHUMOCTH CONIPOTHUBIICHUS
118 OJTHOPOJTHOTO TTPOBOJTHUKA OT €0 JITTUHBI 06.03.2024
Y TUTOIIIA]TU TIOTIEPEYHOTO CCUCHHS
119 Y aensHOE CONPOTUBIICHHE BEIIECTBRA.
Pemenne 3agau 11.03.2024
120 [TocnenoBarensHOE, MapaIeIbHOE,



https://www.yaklass.r/
https://www/

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

11.03.2024

Pacuér pa3BeTBIEHHBIX NIEKTPUUIECKUX

121

neneit. [Ipasuna Kupxroda 13.03.2024
122 Pemenue 3amau 13.03.2024
123 Pabora anekTpudeckoro Toka. 3akoH

Joxoymns —Jlenna 15.03.2024
124 Pewenue 3amau 18.03.2024

MOIIHOCTD IEKTPUYCCKOrO TOKA.
125 TemnoBas MOIIIHOCTb, BEIAEIIeEMas Ha 18.03.2024

pesucrope
126 Pemenue 3agau 90.03.2024
127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE

HCTOYHHKA TOKa 20.03.2024
128 3axon OMa 71 OJIHOM (3aMKHYTO)

AIEKTPUYECKOH 1enHn 22.03.2024
129 Pemenue 3agau 01.04.2024
130 MOoOIIHOCTE UCTOYHNKA TOKA 01.04.2024
131 Kopotkoe 3ambikanne
132 Konnencarop B nienu mocTOSSHHOTO TOKA 03.04.2024
133 Pemenue 3amau 03.04.2024
134 Pemenne 3amay o reme "I1oCcTOSTHHBII




AIEKTPUUYECKUN TOK"

05.04.2024

Pemrenue 3agaud mo treme "IlocTOSHHBIHN

135 AIEKTPUUYECKUN TOK" 08.04.2024
136 Pemrenue 3agaud mo treme "IlocTOSHHBIHN
AIEKTPUICCKUN TOK" 08.04.2024
O06o01IeHre U cuCTeMaTU3alus 3HAaHUN
137 1o T"eMe "IToCTOSIHHBIN NEKTPUYECKUI 10.04.2024
TOK
138 Kontponbnas paboTa mo teme
"IloCTOSIHHBIN 1EKTpUUYECKUHM TOK" 10.04.2024
https://www.yaklass.r
u/p/fizika/10-
klass/elektrodinamika-
postoiannyi-
elektricheskii-tok-
6898593/zakon-oma-
dlia-neodnorodnogo-
uchastka-tcepi-i-
DneKTpuyuecKas MPOBOANMOCTh . )
139 Pa3IMYHBIX BEUIECTB. DIEKTPUUECKHM zam !<nut0|-poln0|-
TOK B MeTaiuiax. CBepXIpOBOIMMOCTb 12.04.2024  tcepi-6894665
https://www.yaklass.r
u/p/fizika/10-
klass/elektrodinamika-
postoiannyi-
elektricheskii-tok-
6898593/kontrolnaia-
rabota-po-teme-
6900209
140 DNEeKTPUUYECKHI TOK B pacTBOpax H



https://www.yaklass.r/
https://www.yaklass.r/

pacruiaBax 3JIeKTPOIUTOB. 3aKOHBI
®dapanes 115 SJISKTPOIN3a

15.04.2024

141

142

DnekTpuyeckuil Tok B razax. [lmazma

DJIEKTPUYECKUI TOK B BAaKyyMe.
Bakyymusie npu0opbl

15.04.2024

17.04.2024

143

DNEeKTPUIECKHUI TOK B
MOJTYTTPOBOTHUKAX

17.04.2024

144

145

[TomympoBOTHUKOBBIE IPUOOPEI

du3nuecKuil MPaKTUKYM 110 TEMe
"M3MepeHune cuibl TOKa U HalPsHKEHUS B
LIENH [TOCTOSIHHOTO TOKA IPH TOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX
M3MEpUTENbHBIX TPUOOPOB" UIH
"3HaKOMCTBO ¢ IMPPOBOI1 TabopaTopueit
o gusuke. [Ipumeps! uzmepenus
(bU3NYECKUX BETUYMH MPH MTOMOLIH
KOMIIBIOTEPHBIX 1aTYMKOB"

19.04.2024

22.04.2024

146

@uU3NYECKU NPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO JIBUKEHUS
C LEJBIO ONPEICIICHUSI MTHOBEHHOM
ckopoctH"

22.04.2024

147

@u3nYeCcKUil NPAKTUKYM IO TEME
"N3mepeHune ycKopeHus Npu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH"
nnu "HMccnenoBanye 3aBUCUMOCTH IyTH
OT BPEMEHHU NIPU PaBHOYCKOPEHHOM

24.04.2024




nBIOKeHun"

148

149

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenne yCKOpeHHsi CBOOOIHOTO
nageHus" win "M3yuenue nBUKeHUs
Tena, OpOIIEHHOTO TOPH30HTAIBHO"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue IBU>KEHUA TeJla 1O
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJTYJTIO
ckopocthio" uiu "MccnenoBanue
3aBUCUMOCTH TIEPHO/1a OOpaIICHUS
KOHMYECKOT0 MasiTHUKA OT €T0
napameTpoB"

24.04.2024

26.04.2024

150

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue paBHOICHCTBYIONIECH CHITBI
IIpH IBUYKEHUH OpyCcKa M0 HaKJIOHHOU
mwiockoctu" win "llpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JABH)KECHHUS
OpycKka 10 HaKJIOHHOM MIIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl”

29.04.2024

151

152

@uU3NYECKU NPAKTUKYM II0 TEME
"MccnemoBadHue 3aBUCUMOCTH CHIT
YIIPYTOCTH, BO3HUKAIOIINX B MIPYKUHE U
PE3UHOBOM 00pa3sIe, OT uX
nepopmanuun” win "U3ydyenue
JIBYDKEHUS CUCTEMBI TeJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON yepe3 JETKUil
010K"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenue kodhuimenTa TpeHus mo

29.04.2024

03.05.2024




153

BEJIMYMHE YTIIOBOTO KO3 uimeHTa
3aBucuMoctu Frp(N)" mmm
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
kod(purmeHTomM TpeHus" uiIu
"N3yueHue NBUKEHUS rpy3a Ha Baly C
TpeHuem"

du3nuecKuil MPakTUKYM 110 TeEMe
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPJIOTO TeJa, UMEIOIIETO OCh
Bpaienusa" uiu "Koncrpyuposanue
KPOHILUTEHHOB U pacuéT Cuil yrnpyroctu"
niu "HU3ydenne ycToiunBOCTH TBEPAOTO
TeJa, UMEIOIIEro IJI0Ia b ONoph!"

06.05.2024

154

155

Pu3nUeCKUil IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3Homy nyTu" unun "M3mepenune
CHJIBI TSTH, CKOPOCTU MOJIENH
AIEKTPOMOOUJISI U MOIITHOCTH CHJTBI
Taru" uim "CpaBHEHUE U3MEHEHMUS
HMITyJIbCA TeJIAa C UMITYJIBCOM CHJIBI" WIIH
"UccnenoBanue coXxpaHEHUs UMITYJIbCa
IIPY YIPYTOM B3aUMOAEUCTBUU" WIIN
"N3MepeHne KNHETUYECKON IHEPTUH
Tea o0 TOPMO3HOMY ITyTH"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4eHne n30TepMHUECKOT0 IIpoLecca
(pexoMeHI0BaHO UCIIOJIb30BAHUE
nudposoii maboparopun)" uau

06.05.2024

08.05.2024




"N3yuenue n30X0pHOro mpoiecca" uin
"N3yuenue n3obapHOTO Iporecca’ win
"IIpoBepka ypaBHEHUSI COCTOSIHUS"

156

157

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue ynenbHoOM TemioémMkocTu"
umu "UccnenoBanue mpoiecca
OCTBIBaHHUS BeleCcTBA" WU
"UccnenoBanue aauadbaTHOro mporecca’
win "M3ydyeHne B3auMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpPaTypbl KUIIEHUS KUJIKOCTE"

du3nuecKuil MPakTUKYM 110 TeEMe
"N3yueHne 3akoHOMEpHOCTEN
HcTapeHus KUIKOCTeN" i
"N3mepenue yaenpHON TEIIOTh
naBieHus apaa" uim "Usyuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/lyXa M OLIEHKa Macchl IapoB B
nomenieHuun". smepenue

KO3 pHIIHEHTa TOBEPXHOCTHOTO
HATSDKEHUS

10.05.2024

13.05.2024

158

@u3nYeCcKUil NPAKTUKYM IO TEME
"HaGmroienne mpeBpamieHust SJHEpruu
3apsHKEHHOI0 KOHAEHCATOpa B YHEPTIHIO
n3nydenus ceeroauona” unm "Msydenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIIeH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTHU MOTEHITMAIOB (HAMPSHKEHUS)

13.05.2024




MIPHU TIOCJIEIOBATEIILHOM COCAMHEHU N
KOH/IEHCATOPOB"

159

@uU3NYECKU IPAKTUKYM 110 TEME
"HccmenoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbHOIo COIPOTUBIIECHUS
npoBogHUKOB" K "McciaegoBanue
3aBUCUMOCTH CHJIBI TOKA OT HAIPSHKCHUS
JUTS JJaMIIbl HaKaJauBaHus'"

15.05.2024

160

161

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHune a5eKkTpon3a’ win
"N3mepenue 3apsaa 0HOBAJICHTHOTO
noHa" wiu "Mccnenosanue 3aBUCUMOCTHU
COIIPOTHBIICHUS TEPMOPE3UCTOPA OT
TeMneparypsl” win "CHATHE BOJIBT-
aMIepHOI XapaKTEepUCTUKU quoaa"
PesepBHelIit ypok. O600111IeHNE 1

cUCTEMAaTH3allMs 3HAHUI IO TEME
"Kunematuka"

15.05.2024

17.05.2024

162

Pesepubiit ypok. O600611eHIE 1
CUCTEMAaTH3aIHsI 3HAHWUH 110 TeMe
"lmaamuka"

20.05.2024

163

164

PeseprubIil ypok. O60061eHIE 1
cucreMarul3anuda 3HAHUI IO TEME
"Crartuka TBepioro Tena"

PesepBHrlIit ypok. O6001IeHNE 1
CHCTEMaTH3alus 3HAaHHUIA TI0 TeMe
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

20.05.2024

22.05.2024

165

PesepBHelit ypok. O600ICHHE 1




CUCTEMaTHU3allis 3HAHUM 110 TEME
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopun"

22.05.2024

166

PesepBHelil ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"TepmoauHamuka. TenaoBsie MalIUHbI"

24.05.2024

167

168

169

PesepBHbIil ypok. O600111eHIE 1
cUCTEeMaTH3alusl 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
da3oBble nepexo bl

PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMaTHU3allus 3HAHHUI 110 TeMe
"DnexTpuueckoe mose"

PesepBHrlit ypok. O60011eHNE 1

CHUCTEMAaTH3alMsl 3HAaHUM 110 TeEMe
"TIoCTOSHHBIN PIEKTPUUECKUI TOK"

170

PesepBubIiil ypok. O6006111eHIE 1
cucTeMarn3anus 3Hauui o reme "Tokn
B Pa3JIM4YHBIX cpeax”

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Konrpoanusie  IpaxTuteckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI

pecypchl
https://www.yaklass.r
u/p/fizika/11-
klass/infografika-po-
fizike-6925559/re-
e7d73dce-efdd-4ed9-

BsaumonelicTBue OCTOSIHHBIX MATHUTOB 9aba-6a4aab58428ca

Y IIPOBOJITHUKOB C TOKOM. MarautHoe 1 https://www.yaklass.r

nose. ['unoreza Amnepa u/p/fizika/11-
klass/elektrodinamika-
magnitnoe-pole-
6928993/fizicheskoe-
opisanie-magnitnogo-
polia-6925548

Bekrop marauTHOM nHAYKUUU. [TpuHnmn

CyNEPIIO3UIIMN MAarHUTHBIX MOJIEH. 1

JIMHUY MarHUTHOW MHAYKUUU

MarnuTtHO€e 1oJjie IPOBOJHUKA C TOKOM. 1

OmneiT OpcTena

Cwa Amriepa, e€ HanpaBJICHUE U MOJTYJIb

Pemenue 3anau

IIpumeneHne 3akoHa AmIepa. 1

DNeKTpOU3MepUTENIbHbBIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBiIeHHE U 1



https://www.yaklass.r/
https://www.yaklass.r/

MOAYJb. JIBU>KEHUE 3apsKEHHOU
YaCTHULIBI B OJHOPOJIHOM MarHUTHOM I10JI€

8 Pemenue 3amau
9 Pa6ota cuiel Jlopenna
10 Pemenue 3amau
1 MarHuTHO€ 10JIe B BEIISCTBE.
deppoMarHeTUKH, rapa- U TuaMarHeTUKH
12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB.
[Ipumenenne heppoMarHeTHKOB
13 Permenne 3aga4d mo reMme "MarautHoe
mose"
14 Permenue 3agaud mo reMme "MarautHoe
roje"
https://www.yaklass.r
u/p/fizika/11-
klass/infografika-po-
fizike-6925559/re-
e7d73dce-efdd-4ed9-
SIBJICHHE DIEKTPOMArHUTHOW WHTYKITHH. daba-6a4aas8428ca
15 . https://www.yaklass.r
[ToTok BeKTOpa MarHUTHON MHAYKIIUU ulpffizika/11-
klass/elektrodinamika-
magnitnoe-pole-
6928993/fizicheskoe-
opisanie-magnitnogo-
polia-6925548
16 OC uHayKIHAH
17 3aK0H 3JIEKTPOMArHUTHON UHAYKIIMHU



https://www.yaklass.r/
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®dapanes

Buxpeoe anexktpuueckoe noiie. Toku

18 dyko
19 OJIC MHAYKIIUY B IBUKYIIMXCS
MIPOBOJTHUKAX
20 Pemenue 3amau
21 [TpaBumo Jlenma
HNuayktuBHOCTH. Karymka
22 WHYKTUBHOCTH B LIETIH MTOCTOSIHHOTO
TOKa
93 SBnenue camounaykiuu. J/C
CaMOMHTyKITUT
24 DHeprus MarHUTHOTO TOJISl KaTyIIKH C
TOKOM. DIIEKTPOMAarHUTHOE T0JIe
25 Pemenue 3amau
26 O06o0meHre U cucTeMaTr3ausa 3HaHUH
o Teme "DIeKTpoauHaMuKa"
97 KonTponbhas pabota mo Teme
"OnexrpoauHamuka'
https://resh.edu.ru/sub
98 Komnebarensuas cucrema. CBOOOIHEIE ject/lesson/4907/
koseOanus. 'apMoHnyeckue KonedaHus https://resh.edu.ru/sub
ject/lesson/3795/
29 Kunematudueckoe U TUHAMUYECKOE
OmHMcaHue KojaeOaTeIbHbBIX JIBHKCHHM
DHepreTudeckoe omnrcanue. BeiBo
30 JUHAMHYSCKOT'0 OIUCAHUS

rapMOHHYECKHUX KoseOaHuil U3 X



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

SHEPTCTUUCCKOTIO U KHHCMATHYCCKOI'O

OIMCAaHUS
31 Awmrutyaa u (asza kojaebaHui
[Tepuon u wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHU
32 MaTeMaTh4yecKkoro MasTHuka. [lepuon
CBOOOJTHBIX KOJICOAHUH TTPYKUHHOTO
MasiTHHKA
33 3aryxaromue Konebanus. BelHyx1eHHbIC
koJsieOanus. Pe3oHanc
34 ABTOKOICO0aHUS
35 Pemenue 3amay
Ypoxk-koudepennus "MexaHHUECKUE
36 KOJICOAHUS B MY3bIKAJIbHBIX
MHCTpyMEHTax"
37 O00011eHNe U CUCTEMAaTU3AIINS 3HAHUI
o TeMe "MexaHndeckue Koneoanus"
https://resh.edu.ru/sub
ject/lesson/4907/
https://resh.edu.ru/sub
DJIEKTPOMarHUTHBIEC KOJICOAHUS. ject/lesson/3795/
38 . .
KoneGaTenbHblil KOHTYp https://resh.edu.ru/sub
ject/lesson/4907/
https://resh.edu.ru/sub
ject/lesson/3795/
®opmyna Tomcona. CBsI3b aMIUTUTYIBI
39 3apsiaa KOHJIEHcATopa ¢ aMILTUTYI0N

CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE
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3aKkoH COXpPAaHCHUS SHCPIUr B U1CAJIbHOM

40
K0J1e0aTebHOM KOHTYpE
3aryxarlue 3JIeKTPOMAarHUTHbIE

41 KoseOaHus. BeIHYX/IeHHBIC
AIIEKTPOMAarHUTHbIE KOJIEOaHHS

4 [Tepemennsiit Tok. Peaucrop u
KOHJIEHCATOp B LIENH IIEPEMEHHOI0 TOKa

43 Katymika MHIYKTUBHOCTH B LIENTU
HNEPEMEHHOI0 TOKa

44 3akoH OMa AJ1s1 JIEKTPUYECKON LIenu
NEPEMEHHOTO TOKa
MoOIIHOCTh TEPEMEHHOTO TOKA.

45 AMIUIUTYTHOE U JIeHCTBYIOIIIEE 3HAUCHHE
CHUITBI TOKA W HANPSHKSHUS

46 Pe3onaHc B ariekTpuuecKoi 1ienu

47 Pemenue 3agau
WneanbHblif Tpanchopmarop.

48 [TpousBocTBO, Mepenava U NoTpedieHne
JNEKTPUUECKOW SIHEPTUN
OKOJIOTUYECKUE PUCKU TTPU

49 IPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
AIIEKTPOIHEPTUHU B MIOBCEIHEBHON )KU3HU

50 Penrenne 3amau

51 Pemenue 3amau
O00011eHne 1 cUCTEMAaTU3AINS 3HAHUI

52 1o TeMe "DJIeKTPOMarHUTHbIE

KoJicoanus"




MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU

53
MEXaHUYECKUX BOJIH
94 CBoiicTBa MEXaHMYECKUX BOJIH
55 3ByK. XapaKTepUCTUKH 3ByKa
56 Wndpassyk u yaprpa3syk. Lllymosoe
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
57 Pemenue 3amay
58 DNeKTpOMarHUTHBIE BOJHBL. M3mydueHue
AJIEKTPOMATrHUTHBIX BOJIH
59 DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMATrHUTHBIX BOJTH
[IIkaa 351eKTpOMarHUTHBIX BOJIH.
60 [TpuMeHeHHE 3TIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMIIBI PaTUOCBSI3U ¥ TEJICBUICHHUS.
61 Paguonoxarus. DNeKTpOMarHuTHOE
3arpsi3HEHUE OKPY KaIoIIel cpebl
62 KonTposabHas pabora no teme
"Konebanus u BoJHBI"
https://resh.edu.ru/sub
ject/lesson/4914/
https://resh.edu.ru/sub
Caer. 3aKOH MPSIMOJIUHENHOTO Ject/lesson/3843/
63 https://www.yaklass.r

pacrpocTpaHeHHUs CBeTa

u/p/fizika/11-
klass/elektrodinamika-
geometricheskaia-
optika-
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6928996/zakony-
geometricheskoi-
optiki-6927514

Pemenne 3amaq Ha IMPUMCHCHHUC 3aKOHA

64 MPSIMOJIMHEMHOTO pacpOCTPAHEHUS
cBeTa

65 Orpaxenue cBera. [Lnockoe 3epkaino.
Cdepuaeckoe 3epkaio
[Tpenomnenue cBera. AGCONIOTHBIN U
OTHOCHUTEIBHBIN MMOKa3aTenb

66 npenomiieHus. [lomHoe BHyTpeHHee
otpaxkenue. [IpenenbHbIN yroa moaHoro
BHYTPEHHETO OTPAKEHUS

67 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB
OTPa)KEHUS U MPETOMIICHHUS CBETA

68 Xop stydeit B mpusMe. Jlucnepceust cBera.
CnoxHpIi cocTaB 6emoro ceera. L{pet

69 JInn3pl. POKyCHOE PacCTOSTHUE U
ONTUYECKAsi CUJIa JINH3BI

70 [TocTpoeHue n300paxeHuii B TMH3aX U UX
cucTteMax. YBEIMYECHHE JINH3BI
Pemenue 3agau Ha mocTpoeHue

71 M300paKeHHH, MTOTYy4aeMbIX C IIOMOIIHIO
JIMH3

72 ['a3 xak ontuyeckasi cucrema

73 Pemenue 3anau. [Ipenenst
MPUMEHUMOCTH T€OMETPUUECKOIN ONTUKHU

74 CKOpOCTh CBETA U METOJIbI €€ U3MEPEHUS




75

Hucnepcus ceera

76 HNuTtepdepenius ceeta
77 KorepeHnTHble HCTOYHUKHU. Y CIIOBUSA
HaOJI0/IeHUSI MAKCUMYMOB U MUHUMYMOB
78 Pemenue 3anau
79 [Ipumenenue naTepdepeHIun
80 Judpakmus ceera
81 JudpakiuonHas pemeéTka. Y cloBue
HaAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB
82 Pemenue 3anau
83 [Toriepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera
84 Pemenue 3amay
85 CBeToBbI€ BJIEHUS B IPUPOJIE
86 O06o0011eHe U cUcTeMaTU3alus 3HAaHUN
no teme "Onrtuka"
87 KonTponsHas pabora o teme «OnTuka»
u/p/fizika/11-
klass/osnovy-
spetcialnoi-teorii-
['paHubl TPUMEHNUMOCTH KJIACCHYECKOM otnositelnosti-
88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKY U 6928998/elementy-
NPUHINAT OTHOCUTEIBHOCTH reliativistskoi-teorii-
6927517
https://resh.edu.ru/sub
ject/lesson/5907/
89 ITocTynatel cienuanbHOU TEOPUU

OTHOCHUTCIIBHOCTHU
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IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAIL.
[IpeoOpazoBanust Jlopenma. Ycinosue

90 NPUIUHHOCTH. OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH
Y COKpAIlCHHE JITNHBI

01 DHeprus ¥ UMIYJIbC PEISITHBUCTCKOM
YaCTHUIIBI
CBsI3b MacChI C SJHEPTHEH U UMITYJTLCOM

92 PESITUBUCTCKON YaCTUIIBI. DHEPTHSI
TTOKOSI

93 PaBHOBECHOE TEIIOBOE M3ITyUCHHE

94 3akoH cMerieHust Buna
https://resh.edu.ru/sub
ject/lesson/3910/
https://www.yaklass.r
u/p/fizika/11-

95 I'mnoresza M. Ilnanka o kBanTax. ®OTOHBI klass/kvantovaia-
fizika-
6928999/svetovye-
kvanty-6929001

96 DHeprusi 1 UMITYIIbC POTOHA

97 ®otoadppext. Onpitel A. I'. CTonerona.

3akoHsb!I poTodddexra
YpaBHeHue DUHINTENHA A1

98 doroapdexra. "Kpacnas rpanuna”

doroaddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BoiHOBBIE CBOIiCTBA YaCTHII



https://resh.edu.ru/sub
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Bounsl ne bpoia. /InuHa BoJIHBI 1€

101 Bpoiinst u pazmepsl 00aCTH JIOKATA3AITUN
JBUKYIICHCS YaCTHUIIbI
102 KopnyckynsipHO-BOJIHOBOM Ayannu3m
103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3mMepeHnuid B MUKPOMHUPE.
104 CooTHoIIeHUs HEOTIPEACIEHHOCTEN
I'eitzenbepra
105 Pemenue rpadudecknx 3agaq
106 Pemrenne pacy€THbIX 3314
KonTtponbHast pabora o Temam:
107 "OcuoBbel CTO", "KopmyckynsipHo-
BOJIHOBOM JTyasin3m"
https://resh.edu.ru/sub
ject/lesson/3910/
https://www.yaklass.r
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS ulpffizika/11-
108 aroma. [lnanerapHas Mozenb aroma Klass/kvantovaia-
Pesepdopna fizika-
6928999/svetovye-
kvanty-6929001
109 [Toctymater bopa
110 Bunel ciektpoB. CniekTp ypoBHER
SHEPrUM aToMa BOJOpO/ia
11 CIIOHTaHHOE ¥ BBIHYXKJICHHOE U3ITydeHUE
cBeTa
112 Jlazep
113 Hyxnonnas monens siipa ['eiizenOepra- https://resh.edu.ru/sub
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WBaneHko. 3apsia 1 MacCOBOE YUCIIO
sapa. U3otonsl. PagnoakTMBHOCTH

ject/lesson/3910/
https://www.yaklass.r
u/p/fizika/11-
klass/kvantovaia-
fizika-
6928999/svetovye-
kvanty-6929001

114

3aKOH paIM0aKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOIIETO U3JIy4EHUS.
Bimmsaue pPaarnOaKTUBHOCTH HaA JKUBLIC
opranusMmsl. Jlozumerpus

115

OHeprus CBs3U HYKJIOHOB B sJIpeE.
SAnepusie cunbl. Jledekt Macco spa.

S nepHble peakuuu. AnepHble pEaKTOPBI.
[IpoGnems! ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHUECKUE
aCIMEeKThl Pa3BUTHS SACPHON IHEPTrEeTUKHU

116

MeToibl perucTpanyu U UCCIIeI0BaHUS
AJIEMEHTAPHBIX YaCTHII.
DyHIaMEHTAIbHBIE B3aUMOICHCTBUA.
baproHbl, ME30HBI U JIETOHBI.
[IpencraBnenue o CTanaapTHON MOJIENH.
KBapk-ritoonHast Mojienb aJpOHOB

117

®wusuka 3a npenenamu CTaHIapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuncTBo pusnueckoit
KapTHUHBI MUPA

118

Otanbl pa3BUTHS aCTPOHOMHH. 3HAUECHUE
aCTPOHOMMHU

https://www.yaklass.r
u/p/fizika/11-



https://www.yaklass.r/
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klass/stroenie-
vselennoi-
6929002/fizicheskoe-
opisanie-
kosmicheskikh-tel-i-
sistem-6928801
https://resh.edu.ru/sub
ject/lesson/4935/
https://resh.edu.ru/sub
ject/lesson/4937/

119

120

121

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BsICHEHUS TPUPO/IbI KOCMUYECKHUX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX
UCCIIE0BAHUI

CoBpeMEHHBIE ONITUYECKUE TEJIECKOIIBI,
PaaMOTENECKOIIbl, BHEATMOC(EepHas
aCTPOHOMHUS

Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/1bl, TUIAHETHI, UX BUJIUMOE JBUKEHHE

122

Conneunas cucrema. CoJHIe.
ConHeyHast akTUBHOCTb. IcTOUHUK
sHeprun CosHIa U 3BE3]

123

124

125

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jwnarpamma "crieKTpanbHBIN KJIacc —
CBETUMOCTB"

3BC3I[BI TJIaBHOM MOCIEI0BAaTEILHOCTH

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABIEHUS O
MPOUCXOKACHUU U 3BOJIIOIUA COJIHLIa u



https://resh.edu.ru/sub
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3BE31. DTallbl )KU3HU 3BE3]]

126

127

128

Muineunsiit [1yte — Hama ["aakTuka.
Tunel ranakTuk. YEpHbIE ABIPHI B SApPAX
raJlakTUK

Bcenennas. Paciiupenue BeeneHHOM.
3akon Xa66ma. Teopus boabiioro
B3pbIBa. PenukroBoe n3iyueHue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

129

130

Hepeménnbie mpoOieMbl aCTPOHOMUU

Ou3nyecKuil MPakTUKYM IO TEME
"NccneqoBanue MAarHUTHOT'O MOJIA
IMOCTOSIHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
dbeppomarnetukoB" win "UccnenoBanue
JIENCTBUSA HOCTOSHHOTO MarHuTa Ha
pamMKy ¢ TOKOM"

131

Du3n4eCcKuil IPAKTUKYM I10 TEME
"U3mepenue cuisl Ammepa" win
"N3y4yeHne 3aBUCUMOCTH CUJIbI AMIiepa
oT cuibl Toka" win "Onpezenenue
MarHUTHOM MHIYKIIMH Ha OCHOBE
u3MepeHus cuiibl Amrepa"

132

Pu3N4ecKuil TPAKTUKYM I10 TEME
"UccnemoBanue SIBICHUS
3JIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"OnpeneneHre HHIYKIIMU BUXPEBOTO
MardHMTHOTO Moisa"




133

Pu3n4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIIUM"
i "COopka Moaenu
3JIEKTPOMArHUTHOTO reHepaTopa"

134

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nmepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

136

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
MOCJIENOBATEIIBHO COEINHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB
CBE€Ta B LIETIH IEPEMEHHOI0 ToKa"

137

138

139

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3ydyeHue napaMmeTpoB 3ByKOBOM
BOJIHBI"

Du3n4eCcKU IPAKTUKYM I10 TEME
"N3mepenune nokazaresns nNpeoMIIeHUs
crexia" win "llonyyenue usoOpaxxeHus B
CHUCTEME U3 IUIOCKOTO 3epKaia v JTUH3bI"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BellecTBa (Ha mpuMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOIO pacCTOSHUS pacCEUBAIOIINX




ma3"

140

141

142

143

144

145

DuU3nYeCcKui MPAKTUKYM 10 TEME
"Habmonenue nudpakmuu,
UHTEpEPEHINH U TTOIIpU3alK cBeTa"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"OnpenesnieHUe UMITYJILCA U SHEPTUU
PENIATUBUCTCKUX YacTUll (110
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 10J1e)"

Ou3nyecKkuil MPakTUKYM IO TEME
"U3mepenne noctosinHoi [lnanka Ha
OCHOBe HccienoBanus Gororpdexra"
wiu "HMccnenoBanue 3aBUCUMOCTH CHJIBI
TOKa 4Yepe3 CBETOUO]I OT HanpshKeHus"

Du3HYEeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOI0 BOJOPOJA U U3MEpEHUe
noctostHHOM Punbepra”

Du3nYeCKU IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOrO (hoHa ¢
MCIIOJIb30BaHUEM JI03UMETpPA" Win
"N3yuenune moromenus 6eTa-4yacTull
amoMuHuem"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnroenus 38E31HOTO HEOa
HEBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUH JUISl ONIPEACIICHUS
HOJIOKEHUS HEOECHBIX OOBEKTOB Ha




146

KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noJymapusi u apkue 3BE371b1"
i "Habmonenus B Teneckorn JIyHBI,
TJIaHET, TYMAHHOCTEH U 3BE3HBIX
CKOIUIeHHI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢usuku u acTpoHOMUU B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEATEILHOCTH YEIOBEKA

https://www.vaklass.r

u/p/itogovyj-
kontrol/fizika/godovy
e-kontrolnye-raboty-
7119752/re-e98ec82f-
725e-429d-ae56-
2ab8dea35598

147

O06o00meHne U cucTeMaTu3alus 3HaHH.
Poub 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

148

O06o0011eHNe U cucTeMaTU3alus 3HaHUH.
Ponb pusnueckoit Teopun B
(dopMHpOBaHUY TIPEICTABICHUH O
du3nyecKoil KapTuHE MHpa, MECTO
¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
psily COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTABICHUN O IPUPOJIE

149

150

151

O00011eHne 1 cUCTEMaTU3aINS 3HAHUI
oo teMme "Kunemarunka"
O00011IeHNE U CUCTEMATU3ALUS 3HAHUN
o teme "Kuuemaruka"

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
o Teme "Jlunamuka"

152

O0001eHre U cUCTEMAaTU3ALNS 3HAHUI
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no teme "Craruka TBEpA0ro Tena'

153

154

155

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
10 TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
1o TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun"

O000111eHrEe U cCUCTEMAaTU3ALNS 3HAHUI
o teme "Tepmonunamuka. TernoBbie
MAaIluHe!"

156

O0001Ienne U cucTeEMaTH3alNs 3HAHAN
10 TeMe "ArperaTHble COCTOSTHUS
BelecTBa. PazoBblie nepexo bl

157

158

159

O00011eHNe U CUCTEMAaTU3AIINS 3HAHUI
o Teme "DiekTpuueckoe mnoie"

O06o0011eHe U cUCcTeMaTU3alus 3HAaHUH
110 TeMe "[10CTOSHHBIN 2IEKTpUUECKUI

TOK

O00011eHNe U cCUCTEMAaTU3AINS 3HAHUH
1o reMe "Toku B pa3nn4HbIX cpenax”

160

161

162

O00011eHre 1 cUCTEMAaTU3AINS 3HAHUI
no teme "MarautHoe noJe"

PesepBHsIit ypok. O6001ICHHE U
CHCTEMATH3alMs 3HAHUH 110 TEME
"OneKkTpoMarHuTHasi MHIyKIus"

PesepBHsIit ypok. O6001ICHHE U
CHCTEMATHU3alMsl 3HAHUI 110 TEME
"Mexanudeckue koiaebanus"




163

PesepBHeiit ypok. O600ICHHE 1
CUCTEeMaTH3alMsl 3HaHHUH 10 TeMe
"DJIeKTpOMarHuTHhIE KosieOanus"

164

PesepBHeiit ypok. O600ICHHE 1
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"MexaHnYeCKue 1 3JIEKTPOMarHUTHbIE
BOJIHBI"

165

166

167

PesepBHeIit ypok. O000IICHHE 1
CHCTEeMaTH3allKs 3HAaHUH 110 TeMe
"OnTuka"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 10 TEME
"Ocuosel CTO"

PesepBuslit ypok. O60011eHNE U
CHCTeMaTU3alys 3HAHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM AyaInu3m"

168

Peseprubiit ypok. O600111eHUE U
CHCTEMATHU3AIUs 3HAHUH 110 TEME
"®dusuka aroma"

169

Peseprubiit ypok. O60011eHIE U
CHCTEMAaTU3alys 3HaHUH 110 TeMe
"®du3rka aTOMHOTO sapa U
3JIeMEHTapHbIX YyacTull”

170

Peseprubriit ypok. O6001eH1E U
CUCTeMaTH3alMsl 3HaHUH 10 TeMe
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 kmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBO ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

» ®uzuka. Monekymspras pusuka. Tepmonunamuka, 10 xnace/ Mskumes [7.51.,
CunsikoB A.3., O011eCTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY;
AxkrmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

» Guzuka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskues I'.4., Cunsikos A.3.,
OO0111€CTBO ¢ OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

- ®enepanbhblil ['ocymapcTBeHHBIN 00pa30BaTENbHBIN CTAaHAAPT OOIIETO
obpazoBanus (PI'OC

00O0). - M.: IIpoceemienune, 2021 r.

- EXM. I'ytauk, A.B. Ilepoimkun. [Iporpammel asis 061ieo0pa3oBaTeabHbIX

YUPEKIACHUM.

- Byteipckuii I'. A. DkcnepumeHTanbHble 331auu 10 pusuke/ I'. A. ByTbipckuid,



1O. A. Caypos.

-Msxumes ['.5. YueOnuk my1st yrimyOneHHoro uzydenus pusuku. Mexanuka. 10
Kiacc. — M.:

Hpoda, 2019

-Msixumes I'.4., Cunsiko A.3. ®uzuka. MonexkynspHas Qusuka.
Tepmonunamuka: 10 kiacc:

VYyebnuk a1 yriyoseHHoro uzydenus pusuku. — M.: IIpoda, 2019
-Msikumies I'.41., CunsikoB A.3., Ciio6oackoB b.A. ®uzuka: DneKTpoiMHaAMUKA!
10-11 kmaccst:

VYueOnuk ans yrinyoiaennoro usydenus pusuku. — M.: Ilpoda, 2019
-Msxumes I'.51., CuaskoB A.3. ®usuka: Konedanus u BomHs!. 11 kimacc:
YueOHuK /ISt yrITyOJIEHHOTO

uzyuenus ¢puszuku. — M.: JIpoda, 2019

- MaxumeB I'. 4., CunsikoB A.3. @usuka: Ontuka. KanToBas pusmka. 11 kmacc:
VyeOuuk s

yrayOneHHoro uzydenus puszuku. — M.: Ipoda, 2019

-I". . Msxues, b.b. byxosues, B.M. Hapyrun «®u3uka. 10 kinaccy, -M.:
ITpoceenienue,2021

-A.I1.PeimMkeBHy, 3amaunnk «Pusmka 10-11», -M.:JIpoda,2019



- l'onsadap6 U. U. CoopHuK BompocoB u 3a1a4 1o ¢usuke. M.: Briciias mikona,
1973.

- CrenanoBa ['. H. C6opnuk 3agau o ¢usuke / I'. H. CrenanoBa. — M.
[Ipocsemenue, 2015 T

- JILA. Kupuk, ®uzuka-10, camocTtosTenpHble U KOHTPOJIbHBIE pa0OThL. — M:
«Hmexkcay, 2019 T.

-bakannna, JI.I1., benonyukun, B.E., Ko3zen C.M. CoopHuk 3a71a4 1o Ghu3mnKe
g 10-11 kmaccoB

¢ yrinyonenasiM uzydenueM pusuku /Ilox penakumeit C.M.Ko3emna, M. :
Bepoym — M, 2013.

-Kabapaun, O.®., Opisos B.A., 3unsbepman A.P. ®usuka: 3angaunuk: 9-11
KJIacChl: YueOHoe

nocobue st o01eodpazoBaTeNbHbIX yupexaeHuii. — M.: Jlpoda, 2014.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

XKusas ¢pusuka: odydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html12
http://videouroki.net/ Buneoypoku B cetrt UuTepHeT
http://www.alleng.ru/index.htm Bcem, kto yuutcs.
http://lit.1september.ru/index.php I'azera «®u3uka»

http://ege.edu.ru ITopran uapopmarnronHoi moaaepkku EI'D



http://www.proshkolu.ru/ Caiit mst yaureneit
http://www.repetitor.org/ Cucrema caiitoB «Pernetutop»
http://nsportal.ru/ CounanbHas ceTb paOOTHUKOB 0Opa30BaHUS
http://www.uchportal.ru/ Yaurensckuii moprai

Ypoku pusuku ¢ ucronp3oBanreMm MHTepHeTa. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/

duspmka: kourekius onbiToB. http://experiment.edu.ru/
dusnKa: 3JCKTPOHHAS KOJIICKIIHS OTBITOB.
http://www.school.edu.ru/projects/physicexp
https://resh.edu.ru/

https://infourok.ru/

https://multiurok.ru/

https://nsportal.ru/

http://www.myshared.ru/
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