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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0sI3aTeIbHOE NPEIMETHOE COIEpKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOTO TpeaMeTa C y4ETOM MEKMPEIMETHBIX UM BHYTPUIIPEIAMETHBIX CBSI3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma mo ¢Qusuke ma€r mOpelncTaBiIeHUE O LEJAX, COJEpKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3a1a4 MPOPECCHOHATBHON OPUEHTAIINH, HAPABICHO HA CO3JaHUE YCIOBHM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBaHU K JIMYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma no Gpu3rKe BKIIOYALT:

IUTAHUPYEMBIE Ppe3yJbTaThl OCBOEHHUS Kypca (UMK Ha yriayOnaéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3yJIbTATHI IO TO1aM 00YUYEHUS;

coziepkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJIB30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHHUS CBOMX PA00OYHX MPOTpamMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
MPEIOCTaBICT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
coxpaHeHus 00s13aTEIHPHOM YaCTH COIepKAHUS Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIouii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKK BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHUSI TP BBIITOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesoB (U3HKH, BKIIOUYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pPHUH, BELIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnosaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M 3KOJOTMYECKUMHU MTPOOIEMaAMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOONOIb30BAHMS U HKOJIOTHYECKOM 0€30I1acCHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIB30BAHUM CAMOCTOATENBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHYECKOIO0 3SKCIEPHUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHE OIBITHI I[P HU3YYEHHUU HOBOIO
MaTepuaia, 1abopaTtopHble paboTel U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zaluy (QU3MYECKOro TpakTUKymMa. B mepBoMm cityuae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpanuss paboT MpakTUKymMa B CHUCTEMY JIaOOpaTOpHBIX padoOT, KOTOpBIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE HUCCIENOBAHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nporpamme mno (¢u3uke CcuUCTeMa YYEHHYECKOTO O3KCIEpUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEJCTaBICHA €IUMHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHus KabuHera Qusuku. [lpm stom obecneuynBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEIICHUIO PACUETHBIX M KAaYeCTBEHHBIX
3agad. [lpu 3TOM st pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 33JaHHOM (PU3MUECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSIThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3zfenioB. /[ kauecTBEHHBIX 3a/1a4
NPUOPUTETOM SIBIISIIOTCSA 3aJaHWss Ha OOBACHEHWE/NMPECKa3aHhe MPOTEKAHUS
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
bu3znyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabunera. B kaOuHere GU3HKK MODKHO OBITH HEOOXOAMMOE
JabopaTtopHoe O0OpYyIOBaHME [JIsl BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o0O0OpyIOBaHHE [JII YYEHUYECKHX TMPAKTHYECKUX pabdoT
dopMupyeTcss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB UM OOecredrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJOTOBBIX U LM(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
WU3YYEHUIO TPUPOABI, Pa3BUTHE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMUpOBaHKHE HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MaTepUH U (PyHIaMEHTAJIbHBIX 3aKOHOB (DPU3UKH,

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoeCCUOHAIBHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHre 3TUX Lened 00ecreyrBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
npouecce U3y4eHus Kypca GU3UKN Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
bu3nyecKux SIBICHUNH B MPHUPOAE MU JUIsl MPUHATUS NPAKTUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
VHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHaiM3a M MHTEepOperanud uH(pOpMaluH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yriyOn€HHBIA YpPOBEHBb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriyOn€HHBIA ypOBEHB) Ha YPOBHE CPEAHETr0 OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPaKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JacT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNIbHas HayKa o mpupoje. Hayunslii MeTo mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TeOopusi B Ipollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHmit  pu3mdeckux  BenmmuuH  (abcomroTHas U
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOIOTHO TBEPAOE TENO, WAealIbHAs >KUIKOCTb, WJICANBHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHUIIbI €r0 MpUMeHUMOcTU. Du3ndeckas
TEOpHUs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

N3mepeHnue cuwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHHS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemeliienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUalbHOW TOYKH, UX MPOEKIUU HAa OCHU CUCTEMbI KOOPAHUHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOomHOE MajeHue. YCKOpEeHHEe CBOOOAHOTO majacHus. JIBHKeHHe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBas M JUHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TNEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEH ABHXKEHUS OJHOTO M TOTO K€
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yueHre HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONPEEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yuyenue nBMXEHHS Tena, OpOIIEHHOro TOpu3oHTalIbHO. I[IpoBepka
TUIOTE3bl O MPSIMOM MPOMOPLUMOHAIBHONW 3aBUCUMOCTH MEXKIY NaJbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpaIieHus KOHHYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH Hprorona. HMHepumanbHbie cucTembl oTcu€ta. [IpuHImn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepuaabHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckord MMHPOTHL. JIBHKeHHE
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckas CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIIUATBHBIX CUCTEMAaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
MPOM3BEICHUEM MACCHI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUME CUIT TPEHUS MTOKOSI, KAUEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTHU HA 33JITaHHOE PACCTOSHUE OT €r0 MACCHhI.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEPAOTO Tena. MOMEHT CHiIbl OTHOCUTENIBHO OcCH BpaiieHus. [liedo cuiebl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHl: KPOHIITEHH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHne KPOHIUTEMHOB U PACYET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbe CUITbI M1 UBMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJISIX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MPEICTaBICHUE PAOOTHI CHIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTeHmmanbHas sHeprust ynpyro nehopMupoBaHHON Npyx uHbL. [loTeHIHanpHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIMATBHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHE MPOLIECCHI: JBUKEHHUE PAaKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

B3anmHbIe TNpeBpalleHWs] KMHETHYECKOM WM IOTECHIMAIbHOM JHEPTUU IIPHU
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3mMepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepenre cuibl TITH, CKOPOCTH MOJACIH DJIECKTPOMOOUJISE UM MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbiITHOe oOocHoBaHue. [uddysus. bpoyHoBckoe aABWKeHHe. XapakTep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW U TBEPIBIX TeNl M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza JBHXXYTCS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KUHETUYECKOM  JIHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW YHEPTUEH MOCTYIIATEIBHOTO TEILIOBOIO ABUKEHUS €€ YACTHLI.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3ust :xkuIKoCTEN.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTy TOPSYEH U XOJIOTHOU BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamuku. CaMOIpou3BOIbHAs — peJlaKcarus
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS NPUMEHUMOCTH 3TOM MOJENN: HU3KAash KOHUEHTpPALUs YacTHUL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepenaua  kKak  cnocod  M3MEHEHMs  BHYTPEHHEM  BHepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
tormBa. Pacuér konuuecTBa TemiuoThl mnpu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

Bropoii 3ak0H TEpMOJAMHAMMKH JJII PABHOBECHBIX IIPOLIECCOB: 4YeEpPE3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIepeaTh TEIIOTY OT OoJjiee XO0JIOAHOro Teja K 6oJsiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHU4ecKue yCTpPOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAacOoca, yTHIIU3alHsl OMOOPTaHUYECKOTO TOILTUBA AJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBSA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJICHCTBUS M
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[lapooOpa3oBanue u KoHjeHcauus. lcmapeHue u KureHue. Y ielbHas
TEIUI0Ta Mapo0OpPa30BaAHHUS.

HacellieHHble W HEHachIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJICHHSI HACBIIMIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTH
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONUS CBOMCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedpopmanuu tBEpROrO Tena. Pactsykenue u cxartue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmrpeHre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUUMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM JTABJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmanuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKAa MAacchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

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

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anuss Tel U €€ MpOSBICHMS. JJEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAIEKTPUKA U IOJYHPOBOHHUKHU.
DOneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIrO
3apsna.

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

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLHMATIOB U
HanpspkeHue. [loTeHuuanbHas sSHEprus 3apsjia B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NOJIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOoJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[TpuHIMN Cyneprno3uLnU AIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMEepHO 3apspkeHHOM cdepbl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. Ilose paBHOMEpPHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I0OJIE. Y CIOBUE PABHOBECHS 3aPSI0B.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHcaTophl, reHepatop Ban ae ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MOJIS 3apsKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
W3JIy4EHUs CBETOAHNO/IA.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cuia toka. [TocTosIHHBIN TOK.

VYcioBus CymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJAHUKA OT €ro JIMHBI W IUIOMAAX TONEPEYHOrO0 CEUYCHUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTE 3JIEKTPUYECKOrO0 TOKA. TeIioBasi MOIIHOCTb, BbIIEseMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUUYECKUX MPOBOJAHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHHust UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

M3mepenne yAenbHOro CONpOTUBIIEHNS IPOBOJIHHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucuMoctd J/]C ranbBaHUYECKOro 3JE€MEHTa OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJIEKTPOHHAs
POBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOBOTHUKMY. CoOcTBeHHass U MpPUMECHasT  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsn. Pa3nuyHbie TUIIBI CaMOCTOATENBHOTO pa3psaa. Monnus. [lnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITUUTABKA AJIIOMUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TNPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pPador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKHH  HIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

NUzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kjacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OUOJIOTHUH, XUMUHU, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
NnO3HAHUA: SBJICHWE, HAay4YHbIA (DaKT, rurnoresa, (u3MvecKas BEIWUYWHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUTrOHOMETpHUECKHE (PYHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAloLEH Cpelbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: IHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJb BEIIECTBA, MOJSPHAs Macca, IIOJyYEHUE HAHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonoz2ua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JAPYTHUE), JABUTaTElb BHYTPEHHEIO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJIEHUE BJIEKTPOnpUOOpOB,
ra3opas3psiIHbIE JIAMIIbI, TTOJIYITPOBOTHUKOBBIE IPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIIMH.

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJTHOPOJITHOM MarHUTHOM mnoJjie. Pabora cuiel Jlopenna.

MaruauTHoe nosne B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

Hab6nronenue nBmKeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE U3MEPEHUS CHIIBI AMIIepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOUECChl: MHAYKIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO TOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

AmMmutyna u ¢asza konebanui. CBsI3b aMIUIMTYIbl KOJEOAHU HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxammux KojaebdaHusx. BeiHyxneHHbie Kojaebanus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWi Tpy3a Ha MACCHBHOM TPYXKHHE C IIENIBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HUTAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanuie yObIBaHUS! aMIUTUTY/IbI 3aTYXAIOMIKUX KOJICOAHU.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTUTYIOM CUJTbI TOKA B KOJIeOAaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
NEHCTBYIOIEE 3HAUYEHHWE CHUJIBI TOKAa W HANpsDKEHUs IpU pa3iudHoil dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii  Tpanchopmartop. IlpomsBoacTBo, mepegadya U MOTpeOieHHE
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CeTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHChOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGmrogenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CpoiicTBa MEXaHUYECKHUX BOJH: OTpa)KeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNEBUACHUSA. Paguosokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue natepdepenninu u audpakiiui MEXaHUIECKUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuns, nHTephepeHIIus.

O6HapyxeHue nHPpaKpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEWHOE pacHpOCTPaHEHUE CBETA B OJHOPOJHOU cpene. Jlyd cera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnomMieHusl. OTHOCUTENbHBIN NOKa3aTelNb npeaomiieHns. [1ocTosHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[lonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbI yroa MmojJHOrO BHYTPEHHETO
OTPaKEHMUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTossHUE€ U ONTUYEeCKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ Ie€OMETPUU U OTHOCHTEIHbHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubdopsl. Pazpemaromas crnocoOHOCTh. ['1a3 kKak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOT€PEHTHBIX HCTOYHUKOB. IIpuMepnl KiacCHYecKHux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habnrogenue noHOro BHyTPEHHETo OTpakeHus. Mojieb CBETOBOIA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakuuu ceera.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune nokasaresis npesioMJICHUs CTEKJIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenune nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  NTPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [locTymatsi
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPruel U UMITYJIBCOM PEISTUBUCTCKONW YACTUIIBI. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W OSHEPTUU  PEISITUBUCTCKUX  dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarolryro moBepxHOcTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmeperrii B Mukpomupe. COOTHOLIEHUSI HEONPEIETEHHOCTEN
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETro (poTodddekra.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanust Gororddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarel bopa. U3nydyenue u norjoimeHue GOTOHOB MPHU MEPEX0Jie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HaGmronenue mmHe4aToro crekTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOI'O BOAOPOAA U U3MEPEHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnaja. DNEKTPOHHBIH M TO3WTPOHHBIN Oera-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHME paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH n3inydeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sAipe. Snepubie cuibl. Jlepekt Macchl sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKHE MTPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanre paguoakTUBHOTO (POHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU JUISI OOBSICHEHUS MPUPOJIbI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJABHOM MOCIENIOBATENBHOCTH. BHYTpEeHHEEe CTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa00sma. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaGmronenus: 3BE3nHOr0 HeOa HEBOOPYXKEHHBIM IJ1a30M C HMCMOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIICHUU.

Du3nYecKuil MPAKTUKYM.

CriocoOb1 u3Mepenus (pU3NYECKUx BEJIUYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl COAepkKaHUsI pa3iesoB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢usukm w acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TEOpUU B GOPMUPOBAHUU TPEICTABICHUN
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATENBbHBIX MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmunvie nOHAMUA,C6A3AHHBIE C USYUECHUEM MEMOO06 HAYUHOZ0
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEPECHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpHI M MX MPOEKUMU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBWKEHUS B JKMBOW HPUPOJE, SKOJOTWYECKHE PHUCKH TPH MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OO0Opa30BaHMsI KPUCTAUIMYECKON PpEIETKH, CHEKTPaJIbHBIN
aHaJIu3.

T'eozpaghua: wmarHuTHple mMOJMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOJBUTaTENb SIKOOM, TeHEepaToOp MEPEeMEHHOTO0 TOKAa, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPTCTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JOJKHBI OTpa)kaThb TOTOBHOCTh M CITIOCOOHOCTh 00YyYaroIIMXCsl pyKOBOACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPacCIIMpPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3aluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIBHBIMHU  HHCTUTyTaMU B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYHapCTBEHHBIM CHMBOJIAM, JTOCTUKEHHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M MIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3OBaHHWIO M CaMOOOPa30BaHHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS 1IeJIe YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJorunyeckue 1eiicTBHA:

CaMOCTOATENLHO  (pOpMyIHMpOBaTH W aKTyaIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBath €€ BCECTOPOHHE;

OTIPEIENIATh e JESATEIBHOCTH, 3a/laBaTh MapaMeTpPhl U KPUTEPUH HX
JOCTHKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;

pa3pabarbiBaTh MIAH PEIICHUS TPOOJIEMBI C YUETOM aHaM3a UMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTePUATILHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh, OIEHUBATh COOTBETCTBHE
pEe3yIbTATOB MEJISIM, OIEHUBATHh PUCKH ITOCIICICTBHI IEITEIILHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSAX PEAJLHOTO,
BUPTYAJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYecKoil HayKH;



BJaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAJIeTh BUAAMH JACSITEIPHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pEeIIeHUs, HaxOJuThb apryMEeHThl JUIs
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMalnun (PU3HMUECKOrO COJEp KaHUsA
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBISATH IOMCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpPMAIMU M LEJIEBOM ayAuTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHWE Ha YpokKaXx (U3MKM U BO BHE-ypPOUYHOMH
NEATEIbHOCTH;

pacrno3HaBaTh IPEINOCBUIKM KOH(DJIMKTHBIX CHUTyallMii M CMsTr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHANBUIYAIbHON paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJAa U KAXKIOIO0 yYaCTHHUKA KOMAaHIbI B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETHYECKOE NOBEACHHUE B Pa3JIUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M BOOOpa)KeHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacldpsTh paMKM  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIM W KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEICTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IIPU aHAIU3€ PE3YJbTaTOB
JIeSITeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AoCTHKEHUSI JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHMS MPOTPaMMBI IO
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOM
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEN MOTHBALWH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LIENIN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYLIECTBIEHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

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

I[TPEAMETHBIE PE3VYJIbTATDI



K xonny oOyuenust B 10 knacce mpenMeTHbIE PE3yNlbTaTbl Ha YIIIYyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

pa3ianuaTh YCJIOBHUA NPUMEHUMOCTH Mojenel (Qu3nM4eckux Ten W
MpolecCOB (SIBJICHUM): WHEpIHMaAIbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yHOpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICIIH ra3a, )KUJIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPAaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBanusa [amumes Uit CKOpPOCTH M MEpEeMEIEHUs,
3akOoHbl HpIOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TpPEThero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSA WMIyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHANIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHHS M KOHILIEHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEOHEH KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MoJIei, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl apajes i 31€KTPoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
nepeMeIeHne, CKOPOCTh, YCKOPEHUE, UMITYJILC TeJla U CUCTEMBI TeJl, CHUIIA,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHeprusi, padoTa CUJIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCcoJIIoTHas TeMmIepaTypa Tejia, padboTa B TEPMOJMHAMHUKE, BHYTPECHHSS
DHEPrUs WJACATBHOTO OJHOATOMHOIO rasa, paboTa HACaJIbHOTO rasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMiIioBOTo
JIBUTATEIIS; AJICKTPUUYECKOE T0JIe, HAIPSAKEHHOCTD 3JIEKTPUYECKOTO TOJIS,
HaNpsHpKEHHOCTh  TOJISI TOUYEYHOTO 3apsifia WM 3apsDKEHHOTO Iapa B
BaKyyM€ MU B JUAJICKTPUKE, MOTEHIHAT AJICKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, »JJEKTpUYecKas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMU C MOCIeI0BAaTeIbHBIM U
napasuieIbHbIM COEMHEHUEM PE3UCTOPOB, DHEPTHUSI AJEKTPUUECKOTO MOJIs
KOH/JIEHCATOopa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
MEXaHHYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHUE 4YaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, nuddy3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPUCTAILTN3aIsl, HAaPaBICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
Jpyrol C  HCIOJAB30BAaHUEM  TMPSAMBIX  HM3MEPEHHH, TMpU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3HUECKUX BEIMYUH B BUIE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI [0 Pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHbIE M3MEpPEHHUS (U3MUYECKUX BEIUYUH, MPU STOM
BBEIOMPATh ONTHMAIBHBIA METOJI M3MEPEHUS, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: MIIAaHUPOBAThH
HKCIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUTIOTE3bL;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENbCKOM M TPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00pPaTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (¢u3MUecKo MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
OpUMEHSATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIATHI
(bU3MYECKUX TEOpUl MPU HCIOJIH30BAHUU MATEMaTHYECKUX METO0B
pelIeHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHWU UMEIOIINXCS JJAHHBIX,
aHAJIM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOABI PEIICHUS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pelath KayecTBEHHBIC 3aJaud, TPEOYIOIIMEe NPUMEHEHHS 3HAHUW U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE MHTErpaIluy 3HAHUN U3 APYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
1 (pU3UYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOCkKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
NESATETLHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINN YKOJIOTUIECKON O€30MaCHOCTH, MPECTABICHUIN O palliOHATHFHOM
MPUPOAOTIOIb30BAHUN, @ TAK)KE Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHIM
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSITh pa3lInuHbIe CIOCOOBbl padoThl ¢ MHpopManuen (Guznueckoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU TOM HCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANMM3UpOBaTh  MOJIydaemMylo  uHdopmanmuio U OleHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOpETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIA.

K xoniy oOyuenuss BII Knacce mnpeaMeTHbIE pe3yjbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHU, 3HAUCHHE OMHUCATEIIbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHON TEOPUHU OTHOCUTEIBbHOCTH, KBAHTOBOW
busuky, poib (puszudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3ndecKoil KapTHHE MUPA, MECTO (PU3MYECKON KapTUHBI MHUpPa B OOIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pa3vyath YCIOBUSI MPUMEHHUMOCTH MojJeneld (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOIeOaHus, MAaTEeMaTUIECKUI MAasSTHHK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJie0aTenbHbIM KOHTYpP, TOHKAas JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJNIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBl JIIEKTPOJAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsana, cwia Awmmnepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHIYKIIMM B DOJIEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTBIO
U3MEHEHHUS  CHJIBl  TOKa,  IOCTYJIaTbl  CHEUUAJbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SBJICHHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dboTorpdexra, mepBbli U BTOpod moctynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILAS CHUJA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cwia Amnepa, WHAYKTUBHOCTD,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs DSHEPrus,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIbI, PHEPrUsl M HMIIYJIbC (OTOHA,
MacCOBOE YHCIIO U 3apsil A1ipa, SHEPTHs CBSA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWA  (PU3NYECKHX  SBIICHUM:
AJIIEKTPOMArHUTHAsA UHIYKIHUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmambi
Aa5ep, raMMa-u3ilydeHue sjep, (U3nyecKue MPUHUUIBI CHEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEePUCTHKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKHX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, NpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (PHUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEIIHOCTE  M3MEPEHMH, JAelaTb  BBIBOABI 110  pe3yjbTaTaM
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE OMBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3BI: IIJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOYYEHUSI HAYYHBIX ACTPOHOMMYECKUX 3HAHUM;
co0ro1aTh mpaBuiia 0€30MacHOro TpyJla Ipy MPOBEAECHUH UCCIEAOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOJENbl0: HAa OCHOBAaHMM aHaju3a YCJIOBHS BBIOMpPATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IPU HUCIIOJB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOIIOIB30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM



HAayKM M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00IIIECTBA;

OPUMEHATH pa3iNyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH U
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISTH OpraHU3alOHHBIC U II03HABATEJIbHBIE yMEHUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUKW B Ipolecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy T'PYMIIbI, PALIMOHATIBHO PACIPEAEIATh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJC€KBATHO OLEHUBATH BKJAJ KaXXJO0I0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanyecTBO 4acoB JlonoJtHUTENbHAS
HaunmenoBanmue
Koutpon  IIpakTnu DJIeKTpPOHHbIe (HM(pPOBHIE) HH(popManus
pa3aesioB U TeM Bcee
n/ bHBIE ecKmne o0pa3oBaTejibHbIE PeCypPChI
NMPOrpamMmbl ro
padoThI padoThI
Paznen 1.HAYUHBIN METO/I IO3HAHMS ITPUPO/1bI
Hayung1it MmeTo
1.1 I 8 6
MO3HAHUSI TIPUPOJIBI
Hroro mo pazueny 6
Pa3zgen 2.MEXAHUKA
IIpoekTHO-
https://nsportal.ru/shkola/fizika/library/2014/  WccaemoBaTebCKas
10/12/elektronnye-obrazovatelnye-resursy- JEITEIILHOCTD:
2.1  Kunematuka 10 1 . ) _
po-fizike-k-razdelu-kinematika «IIpeobpazoBanue sHEPrun
MIPU CKaThIBAHUU TEN MO
HaAKJIOHHOM TIIOCKOCTH
bu6nuoreka LIOK
2.2 10
Hunawiia https://m.edsoo.ru/ff0ae72a
https://znanio.ru/media/situ
C . atsionnye-zadachi-na-
TaTHKa TBEPIOro
2.3 ena P 5 1 vk.com>wall-65234533 9226 urokah-fizikirazvitie-
TeN
funktsionalnoj-gramotnosti-
2863488
24 3aKOoHBI 10 1 https://www.youtube.com/watch?v=A5|d1My

COXpaHEHHUsI B

315U



https://nsportal.ru/shkola/fizika/library/2014/10/12/elektronnye-obrazovatelnye-resursy-po-fizike-k-razdelu-kinematika
https://nsportal.ru/shkola/fizika/library/2014/10/12/elektronnye-obrazovatelnye-resursy-po-fizike-k-razdelu-kinematika
https://nsportal.ru/shkola/fizika/library/2014/10/12/elektronnye-obrazovatelnye-resursy-po-fizike-k-razdelu-kinematika
https://m.edsoo.ru/ff0ae72a
https://vk.com/wall-65234533_9226
https://www.youtube.com/watch?v=A5ld1My315U
https://www.youtube.com/watch?v=A5ld1My315U

MCXAaHUKE

Uroro no pazgeny

35

Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
OCHOBBI https://yandex.ru/video/preview/1279294833
3.1  MonexkyIspHOKUHE 15 4509558049
THYECKOU TEOPUH
https://yandex.ru/video/preview/1279294833
Tepmonnnamuka. T
3.2 20 4509558049
€ILJIOBBIE MAIIMHEI -
ArperarHbie https://multiurok.ru/index.php
COCTOSIHUS https://yandex.ru/video/preview/9246206512 = /files/zadachi-po-fizikie-na-
3.3 BemecTBa. 14 150413148 razvitiie-funktsional-noi-
®dazoBbie ghramotnosti-1.html?login=ok
epexobl
Hroro mo pazueny 49

Paznen 4.9JIEKTPOANHAMUKA

4.1

4.2

4.3

DIIEeKTpUUIECKOe
noJje

ITocTosiHHEBII
3JIEKTPUUYECKUNA TOK

Toku B pa3IUUHBIX
cpenax

24

24

https://yandex.ru/video/preview/1021651576
874487965

https://yandex.ru/video/preview/8022069093
305471767

https://yandex.ru/video/preview/1359461588

6025461967

DNEeKTpOHHAas urpa no Teme
«DKo0JIoTHYECKUE TIPOOIEMBI
3JIEKTPOCTAHITUN»
https://znanio.ru/media/situats
ionnye-zadachi-na-urokah-
fizikirazvitie-funktsionalnoj-
gramotnosti-2863488

IIpoekTHO-
nccaeaoBaTebeKas
nesATenbHOCTh: «Co31aHue u
HU3y4YECHUE CBOWCTB



https://yandex.ru/video/preview/12792948334509558049
https://yandex.ru/video/preview/12792948334509558049
https://yandex.ru/video/preview/12792948334509558049
https://yandex.ru/video/preview/12792948334509558049
https://yandex.ru/video/preview/9246206512150413148
https://yandex.ru/video/preview/9246206512150413148
https://yandex.ru/video/preview/1021651576874487965
https://yandex.ru/video/preview/1021651576874487965
https://yandex.ru/video/preview/8022069093305471767
https://yandex.ru/video/preview/8022069093305471767
https://yandex.ru/video/preview/13594615886025461967
https://yandex.ru/video/preview/13594615886025461967

TaJIbBAHUYCCKUX 3JICMCHTOB

Uroro no pazgeny

54

Paznen 5.OU3UUYECKHUM [TPA

KTUKYM

IlokazaTh 3HAYUMMOCTH

51 Dduznuecknuit 16 16 (hM3HUKYU B TIOBCETHEBHOM

' MPAKTHKYM YKU3HU, TIOJJ0OPATH OTIBITHI
«Du3nka Ha KyXHE»

Htoro no pazneny 16
B

PesepBHOE Bpems 10 MKTopHtia Ko Jlitto
KOCMOHABTHUKHU

OBIIEE

KOJIMYECTBO

17 1
YACOB IIO 0 8 6

[NPOTPAMME




11 KJIACC

N HanMenoBame KounyecTBO 4acoB JJIeKTPOHHBbIE JdomosuTteapHast ”HpOpMALIUA
(undposbie)
n/ | pasieioB u TeM Bcer  Konrpoibu IpakTH4eck
oOpa3oBaTejibHbIE
n NporpamMmel 0 ble padoThI ue padoTsl
pecypchbl
Pa3znen 1.9JIEKTPOJIUHAMUKA
bubmuoreka [JOK
11 MaruuTHOE 10JIe 14 https://m.edso0.ru/487a85
93
12 DneKTpOMarHuTHa 13 1
ST MHTYKITAS
Hroro no pazneny 27
Pa3znen 2. KOJIEBAHUS U BOJIHBI
[IpoekTHO-UCCNEI0BAaTENbCKAS
MexaHu4eckue bubmiorexa HOK JIeATEIbHOCTh: «DUurypsl Jlnccaxy»
2.1 10 https://m.edsoo.ru/eb8418 ' P y
KoJieOaHms
2f
ONEKTPOMAarHuTH bubmmorexa LOK
2.2 P 15 https://m.eds00.ru/401024
bI¢ KOJICOAHUS
a9
MexaHu4deckue u bubnuoreka IIOK DNEeKTPOHHbIV HaHK 3a4aHUN 417 OLEHKM
2.3 AJIEKTPOMArHUTHBI 10 1 https://m.edsoo.ru/714e5d =~ $YHKLUMOHANBLHOM ...
€ BOJIHEI bl https://fg.resh.edu.ru
bubnnoreka [JOK IIpoekTHO-UCCIIEI0BATENbCKAS
24 Orntuka 25 1 https://m.edso0.ru/f95664  nesrenbHOCTh: «3yueHue

06

uHTephEepeHINH U TU(PAKIIMY CBETA»



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/714e5db1
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/f9566406

Uroro mo pazueny 60
Pa3znen 3.0CHOBBI CHELIMAJIBHON TEOPUHU OTHOCHUTEJBHOCTH
bubmuoreka [JOK
3.1 OcnoBbel CTO 5 1 https://m.edsoo.ru/c3de89
la
Hroro no pazgeny )
Pa3znea 4. KBAHTOBASI ®PU3UKA
KopnyckynspHo- bubnuoreka [IOK
4.1 BOJIHOBOU 15 https://m.edsoo.ru/8ccab6
Jyau3M 2a
bu6mmoreka [JOK IToaroroBka gokiianoB «llepcnekTUBBI
4.2 ®dusnka aroma 5 https://m.eds00.ru/312b75  u poGIEMBI SIEPHOM SHEPTETUKN
0a
®du3uka aTOMHOTO https://multiurok.ru/index.php/files/zada
sapa u chi-po-fizikie-na-razvitiie-funktsional-noi-
4.3 5 . .
DJIEMEHTAPHBIX ghramotnosti-1.html?login=ok
YaCTHII
Hroro mo pazueny 25
Paznea 5.9JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKUA
OIEeMEHTBI Bu6nmorexa [JOK Bukropuna ko J[HIO KOCMOHABTHKH
5.1 aCTPOHOMHUH U 12 https://m.edsoo.ru/ad73el
acTpopU3UKH 45
Wroro no pazueny 12
Paznen 6.ON3NUECKNU IPAKTUKYM
6.1 dOusznyeckui 16 16 https://infourok.ru/priemy-resheniya-
' MIPaKTUKYM zadach-po-funkcionalnoj-gramotnosti-



https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/312b750a
https://multiurok.ru/index.php/files/zadachi-po-fizikie-na-razvitiie-funktsional-noi-ghramotnosti-1.html?login=ok
https://multiurok.ru/index.php/files/zadachi-po-fizikie-na-razvitiie-funktsional-noi-ghramotnosti-1.html?login=ok
https://multiurok.ru/index.php/files/zadachi-po-fizikie-na-razvitiie-funktsional-noi-ghramotnosti-1.html?login=ok
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/ad73e145

6379953.html

Hroro no pazneny

16

Paznesa 7.0 bOBIIAIOIIEE IIOBTOPEHHUE

Cucremaruzanus
1 00001IIeHNE
MIPEIMETHOTO
COJIEpKaHUs U
71 OTIbITa
NeSITeIbHOCTH,
MPUOOPETEHHOTO
MIPU U3YYCHHUH

Kypca ¢usuku 10

— 11 xmaccos

Hroro no pazneny

15

15

DNEeKTpOHHAs Urpa 1o Teme
«Ctpoenue u 3Bojronus BeenenHoi»

Pe3epBHOE Bpems
OBIIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

10

170 4

16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Kounrtpous
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe
padoThI

DJIeKTpOoHHbIe NN (poBbIe 00pa3oBaTeIbHbIE PeCypChl

dusuka —
dbyHaamMeHTanbHas
HayKa O IpUpoe

https://www.youtube.com/watch?v=2JGbRnJfGOg

Hayunsiit metog
MO3HAHUS U METOJIbI
U CCJIEIOBAHMUS
bu3HYeCKUX SIBJICHUIN

https://www.youtube.com/watch?v=loaq97Jp10Q

OKCHEpUMEHT U
TEOpHsI B ITpoIiecce
MIO3HAHUS TIPUPOJIBI.
HaoOmroneune n
9KCIEPUMEHT B
duzuke

https://yandex.ru/video/preview/5733011968305854755

Crioco6b1 U3MepeHus
(U3MYECKUX BEITUINH

AOGcomtoTHas 1
OTHOCHUTEINbHAs
MOTPEIIHOCTH
U3MEPECHUM
(UBUYECKUX BETUYUH

https://yvandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10

+K/1aCC+BUAEOYPOKM

https://yandex.ru/video/preview/7133435488365621994



https://www.youtube.com/watch?v=2JGbRnJfG0g
https://www.youtube.com/watch?v=Ioaq97Jp10Q
https://yandex.ru/video/preview/5733011968305854755
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/preview/7133435488365621994

MoaenupoBaHue B
¢busuke. Ponb u Mmecto
bu3uKY B
dhopMHUpOBaHUH
COBPEMEHHOM
Hay4YHOH KapTUHBI
MHpa, B IPAKTUYECKON
JIEATEIIbHOCTH JIFOAECH

Mexanuyeckoe
neuxenue. Cucrema
oTcUeTa.
OTHOCUTENHHOCTD
MEXaHUYECKOTO
newxeHus. [Ipamas u
oOpatHast 3a1a41
MEXaHHUKHU

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusnka+10

+KN1aCC+BNOEOYPOKU

https://www.youtube.com/watch?v=eZy2wp5XINY

Pannyc-Bexkrop
MaTepUAIbHON TOYKH,
€ro MpOEKLUN Ha OCH
KOOpJUHAT.
Tpaexropus.
[Iepemenienue.
Cxopoctb. Ux
IIPOEKIIMU Ha OCU
KOOpJIMHAT

PaBHOMEpHOE
IPSAMOJIMHENHOE
JBUKECHHUE.
I'padpuaeckoe

https://yvandex.ru/video/search?text=puwenbesckun+nuuen+dmnsnka+10

+KJ1acC+BUOLOYPOKM

https://www.youtube.com/watch?v=uX2vilBO4tE



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://www.youtube.com/watch?v=eZy2wp5XINY
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://www.youtube.com/watch?v=uX2vilBO4tE

ONHUCaHue
PaBHOMEPHOTO
MPSAMOJIMHEITHOTO
JIBUKCHUS

10

CrnoxeHnue
MEPEMEILCHUN U
CKOpPOCTEH.
AIMUHUCTpaTUBHAS
KOHTpOJIbHAs paboTa

11

12

13

HepaBHomepHoOE
JIBUJKCHHE.
MrHoBeHHas
CKOPOCTb. Y CKOpEHHE.
IIpssMonuHeiiHOE
JIBUKEHHE C
ITOCTOSTHHBIM
YCKOPEHUEM

I'paduueckoe
ONMCAHNE
IPSAMOJIMHEMHOTO
JIBUKEHUS C
MOCTOSTHHBIM
YCKOpEHUEM

CB00OOIHOE MaicHuE.
Yckopenue
CcBOOOIHOTO ITaICHU.
3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHS OT

https://www.youtube.com/watch?v=6VXvLh3AnUs

https://www.youtube.com/watch?v=9u2MuzHii7Y

https://www.youtube.com/watch?v=9u2MuzHii7Y



https://www.youtube.com/watch?v=6VXvLh3AnUs
https://www.youtube.com/watch?v=9u2MuzHii7Y
https://www.youtube.com/watch?v=9u2MuzHii7Y

BPEMCHH U UX
rpaduku

14

15

JBr>xeHue tena,
OpOIIIEHHOTO O]
YIJIOM K TOPU30HTY

KpuBonunerinoe
JIBUKEHUE. J[[BuxkeHue
10 OKPYKHOCTH.
VYrnoBas u JIMHENHAA
ckopocts. [lepuon u
4yacToTa.
LlenTpocTpeMHUTENBHO
€ ¥ TI0JIHO€ YCKOpPEHHUE

https://www.youtube.com/watch?v=A-D2C7eBtto

https://www.youtube.com/watch?v=A-D2C7eBtto

16

KonTponbHas pabora
10 TEME
"Kunemaruka"

17

18

[IepBeIif 3aKoH
Hrrorona.
HNuepunansHbie
CUCTEMBI OTCUETA.
ITpuamn
OTHOCUTEIBbHOCTH
Tanmunes.
Heunepuunanbaeie
CHCTEMEBI OTCUETA

Cuna.
PaBHOelicTBYIOIIAA
cuna. Bropoi 3akoH
Herorona. Macca

https://yandex.ru/video/preview/487468018352251329

https://yandex.ru/video/preview/12149303471886555083



https://www.youtube.com/watch?v=A-D2C7eBtto
https://www.youtube.com/watch?v=A-D2C7eBtto
https://yandex.ru/video/preview/487468018352251329
https://yandex.ru/video/preview/12149303471886555083

19

B3anmonelicTBue Ten.
Tpetuii 3aKkoH
Hrrotona

https://yandex.ru/video/preview/12149303471886555083

20

[TpuHumn
CYNEPIIO3UIUU CHII.
Pemenne 3amaq Ha
MIPUMEHEHUE 3aKOHOB
Hrerotona

https://www.youtube.com/watch?v=K4T1sjiFFgUM

21

3aKOH BCEMUPHOIO
TSTOTEHMUSI.
DKBHUBaJIEHTHOCTD
TPaBUTALIMOHHON U
WHEPTHOM MacChl

https://yandex.ru/video/preview/16138207537449331416

22

Cuna TSKeCTH U
YCKOpEeHUe
¢BOOOIHOTO MMAEHNUSA

23

JIBr>xeHne HeOEeCHBIX
TeN U UX
HCKYCCTBEHHBIX
CcIyTHUKOB. [lepBas
KOCMHUYECKast
CKOPOCTb. 3aKOHBI
Kennepa

https://yandex.ru/video/preview/10807503072681356204

24

Cuna ynpyrocru.
3akoH ['yka. Bec tena

https://yvandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10

+KJ1acC+BUALOYPOKM

25

Cuna tpeHus.
[Ipupona u BuabI cUi
TpeHus. /[Buxenue B

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmnka+10

+KA1acc+BUALOYPOKMU



https://yandex.ru/video/preview/12149303471886555083
https://www.youtube.com/watch?v=K4T1sjFFgUM
https://yandex.ru/video/preview/16138207537449331416
https://yandex.ru/video/preview/10807503072681356204
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

JKUJKOCTH U Tase ¢
Y4ETOM CHUJIBI

COIPOTUBIICHUS CPEJIBI

26

[aBienue.
I'mppocraTtuyeckoe
nasiaenue. Cunia
Apxumena

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmka+10

+KAacc+BUOEOYPOKMU

27

AOCOJIIOTHO TBEPI0€
TEJNO.
ITocrynarenbHoe 1
BpallaTeIbHOe
JBUKEHHE TBEPAOTO
Tena

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10

+KN1acC+BNAEOYPOKU

28

MoMmeHT cHITBI
OTHOCHUTEIIEHO OCH
BpanieHus. 1lneqo
CHIIBI

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmka+10

+KN1aCcC+BNAEOYPOKH

29

CrnoskeHue Cull,
MIPUIIOKEHHBIX K
TBEPJIOMY TEy.
LlenTp TsxecTu Tena.
VYcnoBust paBHOBeCHUs
TBEPAOTO Tena. Bubl
paBHOBeCHs

https://yvandex.ru/video/search?text=puwenbesckun+nmuen+dmnsmnka+10

+K/1aCC+BUAEOYPOKM

30

Pemenue 3agau

31

KontponbHas pabora
o Teme "JluHamuKa.
Craruka TBEpAOTO
Tena"



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

32

33

Nmnynse
MaTepUAIbHON TOYKH,
CUCTEMBI
MaTepuaibHBIX TOYECK.
[leHTp Macc cucTemsl
MaTepUalbHBIX TOUEK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

Nmnynbe cunsl 1
M3MEHEHUE UMITYJIbCa
Tena. 3aKOoH
COXpaHEHHUs
UMITYJIbCA.
PeaktuBHOE
JBUKCHHE

https://yandex.ru/video/search?text=puwenbescknin+anuein+dunsmka+10

+KN1aCC+BNOEOYPOKU

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmka+10

+KN1acC+BNAEOYPOKM

34

MomMeHT uMIysbca
MaTepUAIbHON TOYKHU.
[Ipencrasnenue o
COXpPaHEHWH MOMEHTA
HMMITyJIbCa B
LEHTPAJIbHBIX TOJISAX

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmka+10

+KN1aCcC+BNAEOYPOKU

35

Pemenue 3agau

36

Pabota cuisl Ha
MaJIOM U Ha KOHEYHOM
MepEeMEeIICHIH.
I'paduyeckoe
MIPE/ICTaBJICHHE
paboTHI CHIIBI.
MOIIHOCTE CHIIBI

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10

+KJ1acC+BUOLOYPOKM



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

37

Kunernueckas
sHeprus. Teopema 00
M3MEHEHUU
KHMHETHUYECKOU
SHEPrUuu
MaTEepUAIbHON TOYKHU

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmnka+10

+KN1aCC+BNAEOYPOKU

38

39

[ToTenumanpHele U
HENOTEHLMAJIbHbIE
cuisbl. [loTeHnuanbHas
sHeprus. Bropas
KOCMUYECKast
CKOpPOCThb

Tperbst KocMUYecKas
ckopocTb. CBsI3b
paboThI
HETMOTEHIIUATBHBIX
CHJI C U3MEHEHUEM
MEXaHUYECKOU
SHEPTHH CUCTEMBI TEl.
3aKOH COXpaHEHHUS
MEXaHUYECKOU
SHEPruun

https://yvandex.ru/video/search?text=puwenbesckun+nmuen+dmnsmnka+10

+KN1aCcC+BNOEOYPOKU

https://yandex.ru/video/search?text=puwenbescknin+anuein+dunsmka+10

+KN1aCcC+BNAEOYPOKH

40

Yupyrue u Heynpyrue
CTOJIKHOBEHHUSI.

VYpasHenue bepuyum
U1 UAeaJbHOM
KUJKOCTU

https://yvandex.ru/video/search?text=puwenbescknun+nmuen+dmnsmnka+10

+K/1aCC+BUAEOYPOKM

41

KontposbHas padota
1o Teme "3aKOoHBI



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

COXpaHEHUS B
MexaHuke"

42

43

44

Pazsutne
IIPEACTABICHUM O
PUPOJIE TEIUIOTHI.
OCHOBHBIC
nosiosxkeauss MKT.
Auddysus.
BbpoyHoBckoe
JIBIDKCHUE

Crpoenue
ra3oo0pa3HbIX,
AKHUJIKUX U TBEPJBIX
TeNn. XapakTep
JIBYDKEHUS U
B3alUMOJICUCTBHUA
YacTHI] BELIECTBA

Macca u pazMepsl
MOJIEKYJ (ATOMOB).
KoauuecTtBo
BEIICCTBA.
ITocrosHHAs
ABoraapo

https://yandex.ru/video/search?text=puwenbescknin+anuen+dusmka+10

+KJacc+BUOEOYPOKMU

https://vandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10

+KN1acC+BNAEOYPOKU

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmka+10

+KJ1acC+BUALOYPOKM

45

Temneparypa.
TermoBoe
paBHoBecue. [1Ikana
Ilenscus

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10

+KJ1acC+BUOLOYPOKM
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Pemenue 3amau

47

NUneansHelii ras.

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmnka+10
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T"a30BEBIe 3aKOHBI

+KAacc+BUOEOYPOKMU

YpaBHeHue ) . .
https://yandex.ru/video/search?text=puwenbesckmin+anuen+dunsmka+10
Menneneena-
48 N +KJ1acc+BUALOYPOKU
Knaneiipona.
Pemenue 3agau
AO0comroTHas https://yvandex.ru/video/search?text=puienbesckun+nmuen+dmnsmnka+10
49 TeMIeparypa. 3aKoH +K/1aCC+BUAEOYPOKM
JlanpToHAa
H3onponeccel B
HIIeaIbHOM Ta3e C https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10
50 IIOCTOSTHHBIM +K1acC+BUAEOYPOKM
KOJINYECTBOM
BEIIECTBA
I'paduueckoe
MPEICTABIICHUE https://yandex.ru/video/search?text=puwenbescknn+anueni+dpusmka+10
51 M30MPOLIECCOB: +K/1acC+BUAEOYPOKM
M30TepMa, U30X0pa,
u3obapa
https://yvandex.ru/video/search?text=puwenbesckun+nmuen+dmnsmnka+10
OcHOBHOE ypaBHEHHUE
52 +K/J1acC+BUAEOYDPOKU
MKT
53 Pemenne 3amau
CBs13b a0COJIIOTHOMN
TeMIepaTypbl ) . .
. https://yvandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10
TEPMOJIUHAMUYECKOM
54 . +KJ1acC+BUALOYPOKU
CHUCTEMBI CO CpeaHel
KHHETUUECKOM

SHEpruen
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MOCTYNATEIbHOTO
TEIIOBOTO JBYKEHUS
e€ yacTull

55

O0o0061IeH e U

CHCTEMAaTHU3aLUs
3HAHUM I10 TEME
"OcHoBrl MKT"

56

57

58

KontponsHast pabora
1o Teme "OCHOBEI
MKT"

TepmonuHamuueckas
cucreMa. 3a/laHue
BHEIIHUX YCIIOBHM JJISI
T]1 cucremsl.
Buemnne n
BHYTPEHHHE
[apaMeTphl.
ITapamerpsr T/
CHCTEMBI KaK CpeIHUE
3HAYEHUsI BEJIUYUH,
OIIMCHIBAIOIINX €€ Ha
MHUKPOCKOIMHUYECKOM
YpOBHE

Hynesoe nauano
TEPMOJMHAMUKH.
Camonpou3BoJIbHAS
penakcanus T/1
CUCTEMBI K TEIUIOBOMY
PaBHOBECHIO

https://yvandex.ru/video/search?text=puwenbesckun+nmuen+dmnsmnka+10

+KN1acC+BNAEOYPOKH

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10

+K/1aCC+BUAEOYPOKM
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59

Mogenp uaeaabHOro
rasa B
TEPMOIMHAMHUKE.
YcmoBus
MPUMEHUMOCTHU 3TOU
MOJICIIN

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmnka+10

+KN1aCC+BNAEOYPOKU

60
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62

VYpaBHeHue
Menneneena-
Kianeiipona u
BBIPAXECHUE JUIS
BHYTPEHHEHN HEPrUun

Bripaxenue nis
BHYTpEHHE 3Hepruu
OJIHOATOMHOTO
U7eabHOTO rasa.
KBazucraruueckue u
HECTAaTUYECKUE
MPOIIECCHI
DOnemeHTapHas paboTta
B TEPMOJMHAMUKE.
Brruucnenue paboTsl
o rpaduKy mporecca
Ha pV-nuarpamme

https://vandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10

+KN1aCcC+BNOEOYPOKMU

https://yvandex.ru/video/search?text=puwenbesckun+nmuen+dmnsmnka+10

+KN1acC+BNAEOYPOKU

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmka+10

+KJ1acC+BUALOYPOKM

63

Temonepenayda kaxk
Croco6 U3MEHEeHHsI
BHYTPEHHEN YHEPTUU
T]I cuctemsr 6e3
COBEPIIICHUSI pabOTHI

https://yandex.ru/video/search?text=puwenbescknint+anuen+dunsmka+10

+KJ1acC+BUOLOYPOKM

64

Konsekius,

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10
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TEIIONPOBOAHOCTD,
U3Iy4eHue

+KJacc+BUAELOYPOKMU

65

KonnuecTBO TEILIOTHI.
TenmoéMKOCTh Tela.
VY enbHas U MOJIApHAas
TEIIOEMKOCTH
BelecTBa. Y AeabHast
TEIJIOTa CTOPAHUS
TOILTMBA

https://yandex.ru/video/search?text=puwenbescknin+anuen+dusmka+10

+KAacc+BUOELOYPOKMU

66

Pacuét xonmyectBa
TEIJIOTHI ITPU
Temionepeaaye

https://yandex.ru/video/search?text=puwenbescknin+anuen+dunsmka+1l0o

+KN1acC+BNAEOYPOKH

67

ITousitue 06
anuadaTHOM
npouecce. [lepBriit
3aKOH
TEPMOJIMHAMUKH

https://yandex.ru/video/search?text=puwenbescknn+anuen+dunsmka+1l0o

+KN1aCcC+BNAEOYPOKH

68

KonnuecTBo TEmIOTHI
U paboTa KaK Mepbl
U3MEHEHUS
BHYTPEHHEN YHEPTUU
T/l cuctembl

https://yandex.ru/video/search?text=puwenbescknin+anuen+dunsmka+10

+KN1aCcC+BNAEOYPOKU

69

Bropoii 3akon
TEPMOJUHAMUKY JIJIS
PaBHOBECHBIX U
HEPaBHOBECHBIX
IIPOLIECCOB.
HeobpaTumocts
MPUPOTHBIX

https://yvandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10

+K/1aCC+BUAEOYPOKM
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IPOLIECCOB

70

[IpuHIMIIBI ACHCTBUS
TEIUIOBBIX MAIIIUH.

KIIJT

https://yandex.ru/video/search?text=puwenbescknin+anuen+dusmka+10

+KN1aCC+BNAEOYPOKU

71

72

MaxkcumanbHoe
snauenue KITJI. ITukn
Kapno

Pemenue 3agau

https://yandex.ru/video/search?text=puwenbescknin+anuen+dpusnka+10

+KN1aCC+BNAEOYPOKU

73

DKOIOTrNYECKHUE
aCIEKTHI
HCIIOJIL30BaHUS
TEIIOBBIX
nsurareieii. TemnoBoe
3arpsi3HEHUE
OKPY’KaroIllen cpebl

https://yandex.ru/video/search?text=puwenbescknn+anuen+dunsmka+10

+KN1acC+BNAEOYPOKM

74

75

Pemenue 3agau

AIMUHUCTpaTUBHAS
KonTponbHas pabora
10 TEME
"TepmonHAMHUKA.
TemnoBble MalIUHEL"

76

O06o06mIcHNE U
CHCTEMATHU3AIIH
3HAHHH 10 TEME
"TepmonHAMHUKA.
TemnoBble MalIUHEL"

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10

+KJ1acC+BUOLOYPOKM
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[Tapoo6pa3zoBanue u
KOHJICHCAIIHS.

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10

+KN1aCcC+BNAE0OYPOKU
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Hcnapenue u
KUIIeHuE. Y IeIbHast
TEIUIoTa
napooOpa3oBaHus

78

Hacrwimennsie u
HEHACBIIICHHBIE MAPHI.
KauectBennas
3aBUCUMOCThH
IUIOTHOCTH B
JTaBJICHUS
HACBIIIIEHHOTO 11apa OT
TeMIIepaTyphl, UX
HE3aBHCUMOCTE OT
00BEMa HACBIIIIEHHOTO
napa. 3aBUCUMOCTb
TEeMIIepaTypbl
KUTICHUSA OT JaBJICHUSA
B JKHJIKOCTH

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10
+KJ1acC+BUAEOYPOKMU

79

BrnaxnocTs Bo3ayXa.
AOGcomroTHas u
OTHOCHTEIbHAS
BIIAYKHOCTh

https://yvandex.ru/video/search?text=puwenbesckun+nmuen+dmnsmnka+10

+K/1aCC+BUAEOYPOKM
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Pemenue 3agau

81

TBépmoe Teno.
Kpucrammmueckue u
aMmop(QHBIE TeTa.
AHHM30TPOTIHS CBOWCTB
KpPHUCTAJIJIOB

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10

+KJ1acC+BUOLOYPOKM
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IInaBnenue u

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10
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KpUCTAJUTU3ALIUS.
VYenpHas TemiaoTa
IJIaBJICHHSL.
Cyb6numanus

+KAacc+BUOEOYPOKMU

Hedopmarun
TBEPIOTO TEJA.
Pactsxenue u

https://yvandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10

83 cxarue. CaBur. +KNacc+BUAEO0YPOKM
Mopyns FOnra.
[Ipenen ynpyrux
nedopMaruit
TemnoBoe
pacuiMpeHue . . .
o . https://yandex.ru/video/search?text=puwensesckun+amueni+dmnsmnka+10
KUJKOCTEH U TBEPIBIX
84 +K1aCcC+BUAEOYPOKM
Tel. AHTAPMOHHU3M
TEIUIOBBIX KOJIEOaHUI
YaCTHI] BEIIECTBA
[Ipeo6pazoBanue https://yandex.ru/video/search?text=puiienbescknin+anuen+dusnka+10
85 9HEepruu B (a3oBbIX +K/1aCC+BUALOYPOKM
nepexojax
https://yvandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10
YpaBHEHUE TEIIIOBOTO
86 +K/J1acCc+BUAEOYDPOKU
Oatanca
87 Pemenne 3amau
IToBepxHOCTHOE
HaTsDKEHUE. https://yvandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10
88 Kanunnspusie +K/1aCC+BUAEOYPOKM

sByieHUs. JlaBreHue
IOl UCKPHUBJIEHHOU
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MOBEPXHOCTHIO
)kuskoctu. Gopmyna
Jlannaca

89

O0o0061IeH e U
CHCTEMAaTHU3allH
3HAHUM I10 TEME
"ArperatHbie
COCTOSIHHS BEIIECTBA.
®dazoBbie epexoab"

90

KonTtponsHas pabora
1o TeMe "ArperaTHbie
COCTOSIHHS BEIIECTBA.
®dazoBbie epexoab"

91

92

DneKTpu3aIus Tel u
€€ MPOSIBJICHUA.
ONEeKTpUYECKU
3apsn. JBa Buna
3JIEKTPUUYECKUX
3apsi/ioB.
[IpoBoaHuKH,
TURJICKTPUKH U
MOJTYITPOBOTHUKHU

OneMeHTapHbIN

INEKTPUYECKUH 3apsi.

3aKOH COXpaHEHMUS
IIEKTPUIECKOTO
3apsiaa

https://yvandex.ru/video/search?text=puwwenbesckun+nmuen+dmnsnka+10

+KN1acC+BNAEOYPOKU
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BzaumoneiicTBue
3apsa0B. ToueuHble

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmnka+10
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https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

3apsiibl. 3aKOH
Kynona

04

Pemenue 3amau

95

96

97

DJIEKTPUUYECKOE MOJIE.
Ero nelictBue Ha
JNEKTPUUYECKUE
3apsizibl

Hanpsoxk€HHOCTD

QJICKTPHUYICCKOI'O I10JIA.

[Ipo6ublit 3aps.
JInaun
HaIPSHKEHHOCTH

SJICKTPHUYCCKOTI'O I1O0JIA.

OnHopoaHoe
AJIEKTPUYECKOE TI0JIe
IToTeHIMaTbHOCTD
3JIEKTPOCTATHYECKOTO
moirst. PasHocts
MTOTEHIINAJIOB U
HaTPsDKEHUE

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmnka+10

+KN1aCC+BNAEOYPOKU

https://yvandex.ru/video/search?text=puwenbesckun+nmuen+dmnsmnka+10

+KN1aCcC+BNOEOYPOKU

https://yandex.ru/video/search?text=puwenbescknn+anuen+dursmka+10

+KN1aCcC+BNAEOYPOKH

98

ITorennuanbpHas
SHEprus 3apsja B
3JIEKTPOCTATUYECKOM
noie. [Torenmnuan
3JIEKTPOCTATUYECKOTO
TOJIS

https://yandex.ru/video/search?text=puwenbescknin+anuein+dusmka+10

+K/1aCC+BUAEOYPOKM

99

CBs13b
HANPSHKEHHOCTH TOJIS
U Pa3HOCTH

https://yandex.ru/video/search?text=puwenbescknin+anuen+dusmnka+10

+KN1aCcC+BNAE0OYPOKU



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

INOTCHIUAJIOB JIJIA
OJIEKTPOCTATUUCCKOT'O
I1O0JIA

100

[TpuHumn
CyNEepHO3UIUU
ANEKTPUYECKHUX TOJEN

https://yandex.ru/video/search?text=puwwenbescknin+anuen+dunsmka+l0o

+KJacc+BUOELOYPOKMU

101

102

Perenue 3agau

ITone Toueunoro
3apsna. [lone
PaBHOMEPHO
3apsHKEHHOMN chepbl

https://vandex.ru/video/search?text=puwenbescknun+nmuen+dmnsnka+10

+KN1aCcC+BNOEOYPOKU

103

104

[Tone paBHOMEpHO
3apsHKEHHOTO 110
00béMy mapa. [Tose
PaBHOMEPHO
3apsKEHHOU
OecKoHeuHOH
TUTOCKOCTH

[IpoBogHuKN B
3JIEKTPOCTATHUYECKOM
rnojie. YcioBue
paBHOBECHs 3apsI0B

https://yvandex.ru/video/search?text=puwenbesckun+nmuen+dmnsnka+10

+KN1acC+BNAEOYPOKU

https://yvandex.ru/video/search?text=puwenbesckun+nmuen+dmnsmnka+10

+KJ1acC+BUALOYPOKM

105

JdnexTpuKky u
MIOJIYIIPOBOJIHUKH B
3JIEKTPOCTATUYECKOM
oJIe

https://yvandex.ru/video/search?text=puwenbesckun+nmuen+dmnsnka+10

+KJ1acC+BUOLOYPOKM

106

Konpencarop.
DNEKTPOEMKOCTh
KOH/JIEHCATOpA.

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmnka+10

+KN1aCcC+BNAEO0YPOKU



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

DIEKTPOEMKOCTh
IUIOCKOTO
KOHJIeHCaTopa

107

[TapamensHoe
COEJMHEHUE
KOHJIEHCATOPOB

https://yandex.ru/video/search?text=puwenbescknin+anuein+dusmka+10

+KJacc+BUOELOYPOKMU

108

109

[TocnenoBarenbHOE
COC/IMHCHUE
KOHJICHCATOPOB

OHeprus 3apsyKEHHOTO
KOHJIeHCaTopa

https://yandex.ru/video/search?text=puwenbescknin+anuen+dunsmka+l0o

+KN1aCcC+BNOEOYPOKMU

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10

+KN1aCC+BNAEOYPOKM

110

111

112

Pemenne 3amau
JIBr>xeHue
3apsHKEHHOW YaCTHUIbI
B OJTHOPOJIHOM
3JIEKTPUYECKOM I0JIE

Perenue 3agau

https://yvandex.ru/video/search?text=puwenbesckun+amuen+dmnsnka+10

+KN1acC+BNAEOYPOKU

113

0O00011eHue u
CHCTEMAaTH3allHs
3HAHHH 10 TEME
"DnexTpuueckoe
roje"

114

KontponbHas padota
0 TeMe
"DeKTpUIecKoe
nose"

115

Cwnna Toka.

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmnka+10



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

ITocTOSSHHBIN TOK.
YcmoBus
CyILIECTBOBaHUS
ITOCTOSIHHOT'O
3JIEKTPUYECKOI0 TOKa

+KAacc+BUOEOYPOKMU

HUcTounuku Toka.

https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10

116 +K/J1IacC+BUAEOYPOKM
Hampsoxenne u 51C
3axon Oma mis . . .
https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10
y4acTKa LEIlH.
117 +KJ1acC+BUAEOYPOKMU
DIIeKTpUUIECKOe
CONIPOTUBIICHHE
3aBUCUMOCTD
COIIPOTUBIICHUS ) . .
https://yandex.ru/video/search?text=puwenbescknn+anueni+dpusmka+10
OHOPOTHOTO
118 +K/J1IacC+BUAEOYPOKM
MPOBOJHUKA OT €0
JUIMHBI U ILIOIIATH
MOIMEPEYHOT0 CEUCHUS
VnenbHoe ) . .
https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmka+10
CONIPOTHUBIICHHE
119 +K1acC+BUAEOYPOKU
BellecTBa. Pemenue
3a7a4
ITocnenoBarennHOE,
MapajuiebHOE, https://vandex.ru/video/search?text=puwenbesckuii+nmnuen+busmka+10
120  cmemanHoe +K/J1acCc+BUAEOYDPOKU
coeIMHeHne
MIPOBOJHUKOB
121 Pacuér https://yandex.ru/video/search?text=puwenbescknn+anuen+dusmka+10

pa3BETBIEHHBIX

+KA1acc+BUALOYPOKMU



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

ANEKTPUYECKUX LIETIEH.
[TpaBuna Kupxrodga

122  Peumenue 3amau
Pabota ) . 5
https://vandex.ru/video/search?text=puenbesckun+amuen+dmnsmnka+10
AJIEKTPUUYECKOTO TOKA.
123 +K1aCC+BUAEOYPOKM
3akoH Jlxoyna —
Jlenma
124  Peurenue 3agau
Momnocts
3JIEKTPUYECKOTrO TOKA. https://yandex.ru/video/search?text=puwenbesckuii+nmnuei+busmka+10
125 | TemnoBas MOIIHOCTb, +KJ1aCC+BUAECOYPOKHU
BBLIEIIEMAs Ha
pesucrope
126  Pemenue 3agau
OJ1C u BHyTpeHHEe https://yandex.ru/video/search?text=puiienbescknin+anuen+dusmka+10
127  comportuBneHue +K/1aCC+BUAEOYPOKM
HCTOYHHUKA TOKA
3akon Oma s https://yandex.ru/video/search?text=puwenbescknn+tanuen+dumsmka+10
128  mosHOI (3aMKHYTOM) +K/1aCC+BUAEOYPOKM
3JIEKTPUYECKOM LIenu
129  Pemenue 3agau
https://yvandex.ru/video/search?text=puiienbesckun+amuen+dmnsmnka+10
MontHoCTh HCTOYHHKA
130 +KJ1acCc+BUALOYPOKU
TOKa
https://yvandex.ru/video/search?text=puenbesckun+nmuen+dmnsnka+10
131 = Kopotkoe 3aMbIKaHuE +K/1aCC+BUAELOYPOKU
132 | Kougencarop B nenu https://yandex.ru/video/search?text=puiuensesckun+anueri+dusmka+10



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

IIOCTOAHHOI'O TOKa

+KAacc+BUOEOYPOKMU

133

Pemenue 3agau

134

Pemenue 3agaq mmo
teMme "llocTosSHHBIN
ANEKTPUUECKUH TOK"

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmka+10

+KJacc+BUOLOYPOKMU

135

136

Pemenue 3amau mo
TeMe "IlocTosSHHBIN
ANEKTPUIECKUH TOK"

Pemenue 3aaay 110

teMe "llocTossHHBIN
3JIEKTPUYECKUNA TOK"

https://vandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10

+KN1aCcC+BNOEOYPOKU

https://vandex.ru/video/search?text=puenbesckun+nmuen+dmnsmnka+10

+KN1aCcC+BNOEOYPOKU

137

O0o061IeHNE U
CHCTEMAaTHU3alHs
3HAHUHU 10 TEME
"TTocTOSTHHBIHN
3JIEKTPUYECKUN TOK"

138

KonTponbHas pabora
no teMe "[locTossHHBII
INEKTPUUYECKUI TOK"

139

DnekTpuueckas
IPOBOTUMOCTb
pa3IMYHBIX BEIIECTB.
DNEKTPUYECKUA TOK B
MeTaJax.
CBepXmpoBOUMOCTD

https://yvandex.ru/video/search?text=puiiensesckmn+nmuen+dmsnka+10

+K/1aCC+BUAEOYPOKM

140

DIIEKTPUUECKHUI TOK B
pacTBopax u
pacriaBax

https://yandex.ru/video/search?text=puwenbescknin+anuein+dunsmka+10

+KN1aCcC+BNAEO0YPOKU



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

AJIEKTPOJIUTOB.
3akonbl Dapajes nis
3JICKTPOJIN3a

141

142

143

DIIEKTPUUECKHUI TOK B
razax. [mazma

DJIEKTPUUYECKUI TOK B
Bakyyme. BakyymHbie
npuOopbI

DIIEKTPUUECKHUI TOK B
MOJTYTIPOBOTHUKAX

https://yandex.ru/video/search?text=puwenbescknn+anueni+dusmka+10

+KN1aCcC+BNOEOYPOKMU

https://yandex.ru/video/search?text=puwenbescknn+anuen+dunsmnka+10

+KN1aCcC+BNOEOYPOKU

144

145

ITomynpoBOAHUKOBBIE
npudopbI

dusnyeckuin
HPaKTUKYM I10 TeMe
"N3mepeHue CUIIb
TOKa U HaNpsKEHUs B
LENH OCTOSIHHOTO
TOKA MPH MTOMOIIN
AHAJIOTOBBIX U

(G poBBIX
U3MEPUTEITBHBIX
npubopoB" win
"3HaKOMCTBO C
udpoBoi
nabopaTopueit o
buzuke. [Tpumepsr
U3MEpEHUS

https://vandex.ru/video/search?text=puenbesckun+nmuen+dmnsnka+10

+KN1acC+BNAEOYPOKU



https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки
https://yandex.ru/video/search?text=ришельевский+лицей+физика+10+класс+видеоуроки

(U3HYECKUX BEIIUYNH
IPY TTOMOIIA
KOMITHFOTEPHBIX
JIaTYUKOB"

146

147

148

duznueckuit
MPaKTUKYM I10 TEME
"N3yuenue
HEPaBHOMEPHOTO
JIBHKCHUS C IEIbIO
onpeaeeHus
MT'HOBCHHOM
ckopoctH"

duznyeckuit
MPaKTUKYM I10 TEME
"N3mepenue
YCKOPEHHUS TIPH
MPSAMOJIMHETHOM
PaBHOYCKOPEHHOM
JIBHKEHUH 1O
HaKJIOHHOM
IUIOCKOCTH" HJIN
"UccnemoBaHue
3aBUCUMOCTH IIyTH OT
BpEMEHU MpHU
PaBHOYCKOPEHHOM
IBHKeHnH"
Dduznueckuit
MPaKTUKYM I10 TEME
"U3mepenne




149

YCKOpEHUSs
c¢BoOOHOTO MMaxeHus"
unu "N3yuenue
JBUKCHHUS TeTa,
OpOIIEHHOTO
TOPU30HTAJILHO"

duznyeckuit
MPAKTUKYM I10 TeMe
"N3yueHne nBUKEHUS
TeNa Mo OKPY>KHOCTH C
MMOCTOSTHHOM T10
MOJyJIFO CKOPOCThIO"
i "UccinenoBanne
3aBUCHUMOCTH TIEpHO/Ia
oOpareHus
KOHHUYECKOTO
MasTHUKA OT €ro
napamMeTpos”

150

duznyeckui
IIPAKTUKYM I10 TEME
"N3mepenue
PaBHOACHCTBYIOLIECH
CHUJIBI TIPU ABUKEHUU
Opycka 1o HaKJIOHHOU
IIJIOCKOCTH" MIIH
"IIpoBepka runoTessl
0 HE3aBUCHUMOCTH
BPEMEHU JIBUKEHUS
Opycka 1Mo HaKJIOHHOM




IUIOCKOCTH Ha
3aJIaHHOE PACCTOSIHHE
OT €ro Maccor"

151

duznueckuit
MPAKTUKYM I10 TeMe
"UccnemoBanue
3aBHCHMOCTH CHUJI

yIIPYTOCTH,
BO3HHKAIOIINX B
Npy>KUHE U
PE3UHOBOM 00pasiie,
ot ux aedopmanun"
win "M3yuenue
JIBI)KEHUS] CHCTEMBI
TeJ, CB3aHHBIX
HUTHIO, IEPEKUHYTOM
yepe3 JErkuit 6;10k"

152

duznyeckui
MIPaKTUKYM T10 TEME
"N3mepenue

Ko Punenta
TPEHUS 110 BEIUYHUHE
YTJIOBOTO

Ko PurenTa
zapucumoctr Frp(N)"
unu "HUccnenoBanue
JBIDKEHUS OpycKa 1Mo
HAaKJIOHHOM IIOCKOCTH
C IEpEeMEHHBIM




153

154

K03 uUIeHTOM
TpeHus" Win
"U3ydyeHue nBHKEHUS
rpy3a Ha Bally C
TpeHuem"

Dusnyeckui
MPaKTUKYM I10 TEME
"UccneqoBanue
YCIIOBHI paBHOBECHS
TBEPJIOTO TENA,
HMMEIOLIETO OCh
BpanieHus" uiu
"KoHcTpynpoBanue
KPOHILTEWHOB U
pacy€r cui
yIPYrocTH" win
"N3yueHnune
YCTONYUBOCTH
TBEPAOIO TENA,
VMMEIOLIETO TUIOIIA/Ib
onopsr"

Pusznyeckui
MPaKTUKYM I10 TEME
"N3mepenue
MMITyJIbCa TeJa Mo
TOPMO3HOMY ITyTH"
unu "U3mepenue
CHUJIBI TATH, CKOPOCTHU
MOJEITHN




155

AIIEKTPOMOOWIISI U
MOIITHOCTH CHJIBI TSATH"
unu "CpaBHeHHE
W3MEHEHUS UMITYJIbCA
TeJa C UMITYJIbCOM
cuibl" UIn
"UccnemoBanue
COXpaHEHUs UMITYJIbCa
P yIIPyroM
B3aUMOJEHCTBUH" UIIH
"U3mepenue
KUHETHYCCKOU
SHEPIHH TeJla 1o
TOPMO3HOMY IIyTH"

Pusznyeckui
MPaKTUKYM I10 TEME
"N3yueHnune
N30TEPMUYECKOTO
nporecca
(peKOMEH1I0BaHO
UCIIOJIb30BaHUE
nudposoit
naboparopun)" UIH
"N3y4yeHnue
M30XOPHOIO
npoiecca" uin
"N3y4yeHnue
n300apHOTO
npouecca’ uim
"[IpoBepka ypaBHEHHS




cocroguus"

156

duznyeckuit
MPaKTUKYM I10 TEME
"Uzmepenue
YAEIbHOU
TEIIOEMKOCTH" WJIN
"UccneqoBanue
mpoliiecca OCThIBaHUS
BellecTna" uiu
"UccneqoBanue
annadaTHOro
npoiiecca” win
"U3yuenue
B3aUMOCBSI3H DPHEPTUU
MEXMOJIEKYIISIPHOTO
B3aUMOJCHCTBUS U
TEeMIIepaTyphl
KHIIEHUS KUIKOCTENH"

157

duznyeckui
MPaKTUKYM I10 TEME
"N3y4yeHnue
3aKOHOMEPHOCTEN
UCIapeHus
KUJKOCTEN" min
"N3mepenue
YAECITbHOM TEIUIOTHI
MJIaBJICHUS JIbIa" MITH
"N3y4yeHue CBOMCTB
HaCBILICHHBIX 11apoB"




158

nn "U3mepenue
a0COJIFOTHOM
BJIQYKHOCTH BO3/yXa U
OIICHKA MacChl TapOB B
IMoMeIeHun".
Hsmepenue

ko3P dunreHTa
MOBEPXHOCTHOTO
HATSDKEHUS

duznyeckuit
MPaKTUKYM I10 TEME
"Habmoneuue
MIpEeBpaICHUS
SHEPTUU 3aPSHKEHHOTO
KOHJIEHCATOpa B
SHEPIHI0 U3ITYYECHHS
cBeTOMOAa" MIIH
"N3yueHnune
MPOTEKaHUs TOKA B
LETH, COJIepKaIIEh
KOHJIeHCcaTop" Wi
"Pacnipenenenue
pazHoOCTH
MMOTEHIIMAJIOB
(HampsHKeHHs ) TIPH
MOCIIEIOBATEIIbHOM
COCIMHEHHNH
KOHJICHCATOPOB"

159

duznueckuit




160

MPaKTUKYM I10 TEME
"UccnenoBanue
CMEIIaHHOTO
COeIMHEHH
pEe3UCTOPOB" WIIN
"Uzmepenue
YAEIBHOTO
COTIPOTHUBIICHUS
MIPOBOJIHUKOB" UITH
"UccnemoBanue
3aBHCHMOCTH CHJIbI
TOKa OT HAIPSHKCHHS
IUJIS JIAMITBI
HakajauBaHus"

AJMMHHCTpaTUBHAS
KOHTpOJIbHas paboTra

161

PesepBHBIi ypOK.
0O00011eHue u
CHCTEMAaTH3aIIHs
3HAHUM 10 TeMe
"Kunemaruka"

162

PesepBHBIi ypOK.
0O00011eHne n
CHCTEMAaTH3aIHsI
3HAHUH 10 TeMe
"Inaamuka"

163

PesepBHBIi1 ypOK.
0O000menue n
CUCTEMATH3ALM




3HAHHUHU II0 TEME
"CraTuka TBEpJI0ro
Teaa"

164

PesepBHBI ypOK.
O6o0mmeHue u
CHCTEMAaTHU3allH
3HAHUH 10 TEME
"3aKOHBI COXpaHEHUs
B MeXaHHuKe"

165

166

167

PesepBHBIi ypOK.
O0o061IeH e U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"OCHOBBI
MOJIEKYJIIPHO-KUHETH
yeckoi reopun”

PesepBHBIil ypOK.
O06o06mIeHNE U
CHCTEMAaTHU3alHs
3HAHHUH 10 TEME
"TepmoHAMMUKA.
TemmnoBrie MamHBT"

PesepBHBIi ypOK.
O06o06mIcHuE U
CHCTEMAaTHU3allHs
3HAHUM II0 TEME
"ArperaTHble
COCTOSIHUSI BEIIECTBA.
®dazoBbie Tepexoab"




PesepBHBI ypOK.
0O0001EeHue 1

cucTeMaTu3anus
168 .
3HaHW 110 TeMe
"DneKTpuuecKoe

mose"

PesepBHBIil ypoK.
O06o0061IEHNE U

CUCTEeMaTH3aIHs
169 .
3HAHUI TTO0 TeMe

"I[MTocTostHHBIM
ANEKTPUIECKUH TOK"

PesepBHBIil ypoK.
O06o06mIeHNE U

170 | cucremaTH3ausa
3Hanui mo teme "Toku

B pa3IMYHBIX cpepax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16




11 KIIACC

Ne

n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

BsaumoneiicTeue
MMOCTOSSHHBIX MarHUTOB U
MIPOBOJIHUKOB C TOKOM.
Maruautaoe noine. I'unoresa
Awmmnepa

bubmuoreka I{OK https://m.edsoo.ru/487a8593

Bekrop MarHuTHOM
uHaykuud. [puanun
CYINEPHO3UIMN MATHUTHBIX
nosier. JImHum MarHuTHOM

WHIYKINH

bubmuoreka I{OK https://m.edsoo.ru/4clabcch

MarsuTHoOe IoJIe
MPOBOJIHUKA C TOKOM. OTIBIT
Opcrena

Cuna Amnepa, e€
HaIpaBJeHUE U MOYJIb

Pemenue 3amau

bubnuoteka [{OK https://m.edsoo.ru/d35d5262

bubmuoreka [{OK https://m.edsoo.ru/26d9c5ba

bubnmoreka [{OK https://m.edsoo.ru/a37a0c21

IIpumeneHne 3akoHa
Awmrepa.
DIIEKTPOU3MEPUTEIILHBIE
nprOopbI

bubnuoteka [{OK https://m.edsoo.ru/ad7718d7

Cuuia Jlopenua, eé
HaIpaBJIEHUE U MOAYIIb.
JIBr>keHue 3apsKEHHON

bu6mmoreka IIOK https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

YaCTHUILIbI B OJTHOPOJHOM
MariuMTHOM II0JIe

8 Pemenue 3amau bubmuoreka I{OK https://m.edsoo.ru/504e98c7

9 Pa6ota cuiel Jlopenna bu6mmoreka LIOK https://m.edsoo.ru/d518be4b

10 Pemenue 3amau bubmuoreka [IOK https://m.edsoo.ru/93617bd9
MarnutHoe noJjie B

11 BelecTe. PeppoMarHeTHKH, bu6nuoreka L{OK https://m.edsoo.ru/30ff9608
napa- U TuaMarHeTUKH
OCHOBHBIEC CBOMCTBA

12 (eppoMarHeTHKoB. bubmuoteka [{OK https://m.edsoo.ru/0b58190a
[Ipumenenue
(dbeppoMarHeTUKOB

13 Pemterre saja 0 Teme Bu6miorexa [{OK https://m.eds00.ru/5b55c307
"MarunutHOe noje"

14 Pemterrie saza 0 TeMe bu6mmoreka LIOK https://m.edsoo.ru/41c4ae8a
"MarunutHOe noje"
SIBiIeHUE DIEKTPOMArHUTHON

15 uHaykuuu. [loTok BekTopa bu6mmoreka LIOK https://m.edsoo.ru/b3efa0cl
MarHUTHON HHIIYKIIUU

16 OJ1C uHAYKIIIHT bu6mmoreka IIOK https://m.edsoo.ru/48150bd8

17 3aKOM DIIEKTPOMAT HATHOIH bubnuoreka [{OK https://m.edsoo.ru/a6dec188
nHaykiuu Papanes

18 Birxpepoe onekrpirieckoe bu6nmoreka [{OK https://m.edsoo.ru/15abe140
none. Toxku dyko

19 INC urnyKipm B bu6mmoreka IIOK https://m.edsoo.ru/0235cc02
JBIDKYIIUXCS IIPOBOIHUKAX

20 Pemenue 3amau bubnmoreka [{OK https://m.edsoo.ru/4dfda618

21 [TpaBumno Jlenma bu6mmoreka IIOK https://m.edsoo.ru/bbc22726



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

22

HNupyktuBHOCTH. Karymka
WHIYKTUBHOCTH B L[CTIH
IMOCTOSTHHOTO TOKa

bu6mmoreka LIOK https://m.edsoo.ru/621eae9d

23

24

25

SIBiieHME CAMOMHIYKIIUY.
O/1C camouHyKIUU
DHeprusi MarHuTHOro MoJst
KAaTYIIKU C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

Pemenue 3amau

bubnmoreka [{OK https://m.edsoo.ru/7ee60ca8

bubmuoteka [{OK https://m.edsoo.ru/b3cOad1l

bubmuoreka [{OK https://m.edsoo.ru/88f69d2b

26

O06o0061IEHNE U
cUCTeMaTH3alUs 3HAaHUU 1O
Teme "DnekTpoarnHamMuKa"

bubnmoreka [{OK https://m.edsoo.ru/76484025

27

28

KonTponbhas padoTa 1mo
Teme "DnekTpoarnHaMuKa"
KonebarenpHast cucrema.

CBo0OOHBIE KOJIEOAHWS.
["apMoHMUeckue KoaeOaHus

bubmuoteka [{OK https://m.edsoo.ru/8ae09b98

bubmuoteka [{OK https://m.edsoo.ru/7c1db385

29

Kunemaruueckoe u
IUHAMHYECKOE OIMCAaHNE
KOJIEOATEIIbHBIX IBUKECHUN

bubnuoteka [{OK https://m.edsoo.ru/87ce9498

30

OHEpPreTU4ecKoe OMUCAaHUE.
BriBog nuHaMmaeckoro
ONMCAHUS TAPMOHUYECKUX
KoJIEOAHMH U3 UX
DSHEPreETUYECKOTO U
KHHEMaTHU4YECKOIr'0 OIMCaHUsI

bubnuoteka [{OK https://m.edsoo.ru/e3c99692

31

Ammmatyna u dasza
Kosie0aHuit

bu6mmoreka IIOK https://m.edsoo.ru/7a0c439a



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a

32

33

34

IIepuon u wacrora
koneOanuit. [leproa manpx
cBOOOIHBIX KOJIEOaHUI
MaTEeMaTHYECKOr0 MasTHHKA.
[Tepron cBOOOHBIX
KOJICOAHUH TPYKHUHHOTO
MasITHHKA

3aryxaromiue KoieoaHusl.
BoinyxaeHnsie koie6aHusl.
Peszonanc

ABTOKOJICOaHUA

bu6mmoreka LIOK https://m.edsoo.ru/e0399319

bubmuoreka [IOK https://m.edsoo.ru/72e93d09

bubnmoreka [{OK https://m.edsoo.ru/6add2644

35

Pemenue 3amau

bubmuorexa [JOK
https://m.edsoo.ru/addeec71https://m.edsoo.ru/756123c5

36

Ypok-koHpepeHus
"MexaHnueckue KoueoaHus
B MY3BIKaJIBHBIX
UHCTpyMeHTax"

bubnuoteka [{OK https://m.edsoo.ru/8ef587be

37

0O00011eHue "
cucTeMaTu3aIns 3HaHUM 110
TeMe "MexaHnYecKue
KoyieOaHus"

bubnuoteka [{OK https://m.edsoo.ru/eb84182f

38

39

DNeKTpOMarHUTHbBIE
kosicOanus. KomebarenpHbIiH
KOHTYp

®opmyna Tomcona. CBs3b
aMILIUTY/IbI 3apsia
KOH/JIEHCATOpa C aMILIUTY 10U
CHWJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpE

bubnuoteka [{OK https://m.edsoo.ru/d4adabde

bubnmoreka [{OK https://m.edsoo.ru/093f9afl



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1

40

3aKOH COXpaHEHMsI SHEPTUU
B HJICAJIbHOM KOJIeOaTEeIIbHOM
KOHTYpE

bu6mmoreka LIOK https://m.edsoo.ru/d1e2d543

41

3aryxaroiiue
AIIEKTPOMAarHUTHbIE
KosiebaHus. BeinyxkieHHbIe
AJIEKTPOMArHUTHBIE
KoseOaHus

bubnmoreka [{OK https://m.edsoo.ru/5e668619

42

[Iepemennslii TOK. Pe3ucrop
N KOHACHCATOPp B LECIIN
IIEPEMEHHOTO TOKA

bubnmoreka [{OK https://m.edsoo.ru/84836152

43

44

Karymika HHIyKTUBHOCTH B
[IENU IIEPEMEHHOTO TOKa
3akoH Oma 11
AIEKTPUUYECKOM 11enn
MEPEMEHHOTO TOKa

bubnmoreka [{OK https://m.edsoo.ru/cfa307af

bubmuoteka [{OK https://m.edsoo.ru/8bae38e6

45

MOoIIHOCTh NEPEMEHHOTO
TOKA. AMIUTUTYHOE U
JIEUCTBYIOILEE 3HAUYCHUE
CHUJIbI TOKA U HAIPSIKEHUS

bubmuoreka [{OK https://m.edsoo.ru/lcac6edc

46

Pe3onaHC B as1eKTpHUeCcKON
nenu

bubmuoteka [{OK https://m.edsoo.ru/087506df

47

48

Pewenne 3anau

Wneansublif TpanchopmaTop.
IIpousBoacTso, nepenaya u
noTpeliIeHne IEKTPUIECKO
SHEPIrUU

bubnmoreka [{OK https://m.edsoo.ru/al6836a4

bubnmoreka [{OK https://m.edsoo.ru/f97418ae

49

DKOJOTHUYECKUE PUCKHU TTPU

bu6mmoreka LIOK https://m.edsoo.ru/a6f74d93



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93

IIPOU3BOJICTBE
anekTposHepruu. Kynbrypa
UCIIOJIb30BaHUS
3JIEKTPOIHEPTUH B
MOBCEIHEBHOM JKHU3HU

50 Pemenue 3amau bubnmoreka [{OK https://m.edsoo.ru/ee6677ed

51 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/7cab59f8
O06o0061IEHNE U

52 CHOTEMATHSALILT SHAHMH 1O bubmuoreka [{OK https://m.edsoo.ru/401024a9
TeMe "DIeKTpOMarHuTHbIE
KojeOanus"
MexaHn4eckue BOIHBI.

53 XapakTepucTuKu bu6nuoreka L{OK https://m.edsoo.ru/a58e109f
MEXaHUYECKUX BOIH

54 CBOliCTRa MeXaHIeckiX Bubnmotexa LIOK https://m.edsoo.ru/d9ae1000
BOJIH

55 3BYK. XapaiTepHCTHIH bubmuoreka [{OK https://m.edsoo.ru/138b6f09
3ByKa
WNHuppa3Byk u ynpTpasBykK.

56 [IIymoBoe 3arpsi3sHEHHE bu6nuoreka LIOK https://m.edsoo.ru/7380038f
OKPYXKArOIIeH Cpebl

57 Pemenue 3amau bubnuoteka [{OK https://m.edsoo.ru/cfd918bf
DNEeKTPOMAarHUTHBIE BOJHBI.

58 N3nyuenne bubnuoreka LIOK https://m.edsoo.ru/714e5dbl
AIEKTPOMArHUTHBIX BOJIH
DHeprus MeKTPOMarHUTHBIX

59 BoyiH. CBOliCcTBa bubnmoreka [{OK https://m.edsoo.ru/d01b818c

9JICKTPOMArHuTHBIX BOJIH



https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c

60

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

bu6mmoreka LIOK https://m.edsoo.ru/49belf9e

61

62

[IpuHUUMIBI paIuOCBS3U U
TCJICBHUICHUS.
Pannosmoxanms.
DJIEKTPOMArHuTHOE
3arpsi3HEHUE OKpY Karolei
cpenbl

KonTtponbsHas pabora o
teMme "Konebanus u BoiHEI"

bubmuoreka [{OK https://m.edsoo.ru/9f96f1f8

bubmuoreka [{OK https://m.edsoo.ru/4f7985a0

63

64

65

66

Cger. 3akoH
IPSMOJIMHEMHOTO
pacrpoCTpaHEHHUsI CBETA

Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHa
IIPSMOJIMHEMHOTO
pacrpocTpaHeHus CBeTa

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe
3epKaJIo

[Ipenomnenue cBera.
AOCOTIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTehb
npenomienus. [lonnoe
BHYTpPEHHEE OTpa’KEeHUE.
[IpenenbHbIN yroJ MoJIHOTO
BHYTPEHHET0 OTPaKEeHUS

bu6mmoreka IIOK https://m.edso0.ru/f9566406

bu6mmoreka [IOK https://m.edsoo.ru/ea32d455

bubnmoreka [{OK https://m.edsoo.ru/a005d2bb

bubnmoreka [{OK https://m.edsoo.ru/bc2e55cd



https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd

67

Pemenue 3amau Ha
MPUMEHEHNE 3aKOHOB
OTpaXEHUS U MPEIOMIICHHUS
cBeTa

bu6mmoreka LIOK https://m.edsoo.ru/49d830a9

68

Xox JIydeil B Ipu3Me.
Hucniepcus cBera. CriosXHbIM
coctaB Oernoro ceta. L{er

bubnmoreka [{OK https://m.edsoo.ru/d8elc3be

69

70

71

72

JInnzel. DokycHoe
paccTosiHuE U ONTHYECKast
CHUJIA JIMH3BI

[TocTpoenune n3o0paxeHui B
JIMH3aX U UX CUCTEMAX.
VYBenuueHue JINH3bI

Pemenue 3amgau Ha
MOCTPOCHHE U300PAKEHHH,
MOJTy4aEMBIX C TIOMOIIBIO
JINH3

I'ma3 kak onTuyeckas
cucTeMa

bubmuoreka IIOK https://m.edsoo.ru/60441359

bubmuoreka [{OK https://m.edsoo.ru/bb53b1d5

bubmuoreka I{OK https://m.edsoo.ru/5a868f09

bubmuoreka [{OK https://m.edsoo.ru/ecd480a2

73

Pemenue 3anau. [Ipenenst
HpI/IMeHI/IMOCTI/I
r€OMETPUYECKON ONTUKHU

bu6mmoreka IIOK https://m.edsoo.ru/cd174a10

74

75

CKopocTb cBETa U METO/IBI €€
U3MEpEHUS

Hucnepcus ceera

bubmuoteka [{OK https://m.edsoo.ru/f32aab06

bubnmoreka [{OK https://m.edsoo.ru/lel6cc6e

76

77

WnTepdepenmus creta

KorepenTHbie HCTOYHUKH.
YcnoBus HaOOIeHUS

bubnuoteka [{OK https://m.edsoo.ru/5fc0c638

bubnmoreka [{OK https://m.edsoo.ru/c6416d48



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48

MaKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/3061de2b

79 Hpmmenerie bu6mmoreka LIOK https://m.edsoo.ru/668edbc8
uHTephepeHITuN

80 Hudpakius ceeTa bubnmoreka [{OK https://m.edsoo.ru/12ed04b5
JndpakuoHHas pemeéTka.

81 VYcnoBue HAOIIOACHUS bu6mmoreka LIOK https://m.edsoo.ru/f998d964
IJIABHBIX MAKCUMYMOB

82 Pemrenue 3amau bubnuoreka I{OK https://m.edsoo.ru/d58c411a

83 Horepetrocts cpeToBbIX bubnuoreka I{OK https://m.edsoo.ru/e9890fe9
BosH. [lonspusanus ceera

84 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/c56¢8158

85 CBCTOBbIC ABICHHS B Bu6maorexa LIOK https://m.edsoo.ru/0b36363d
pupoJIe
O60061enue u

86 cUCTEMATHU3aIHUA 3HAHUH T10 bu6mmoreka LIOK https://m.edsoo.ru/8al14748b
teme "OnTuka"

87 Konrponbnas pabora no bubnuoreka LIOK https://m.edsoo.ru/82315dd4
teme «OITHKa
['paHMIIBI TPUMEHUMOCTH

88 KIACCHHACCION MEXQHHIH. Bbubmauroreka ITOK https://m.edsoo.ru/c9bd77ch
3aKOHBI JICKTPOAMHAMUKH U
MPUHITUI OTHOCUTEIBHOCTH

89 Hocrynats crienmansioi bubnmoreka [{OK https://m.edsoo.ru/c56f05ch
TEOPUH OTHOCUTEILHOCTH
IIpocTpancTBeHHO-

90 BPEMEHHOW MHTEPBAJ. bubnmoreka [{OK https://m.edsoo.ru/d83742bb

[IpeoOpazoBanus JlopeHria.
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VYcnoBue NIpU4UHHOCTH.
OTHOCHUTENLHOCTh
OJIHOBPEMEHHOCTH.
3amMe/IJIeHUe BpEMEHU U
COKpAIICHHUE ITTUHBI

OHeprus U UMIYJbC

91 z bubmuoreka I{OK https://m.edsoo.ru/853a64fc
PENATUBUCTCKON YaCTHUIIBI
CBs13b Macchl ¢ SHEPrUen u

92 UMITYJIBCOM PEJIATUBUCTCKON bu6mmoreka LIOK https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS MTOKOS

93 Parosectioe Tertosoe bubmuoteka [{OK https://m.edsoo.ru/f54035a5
U3Iy4yeHue

94 3akoH cMmelrennsa Buna bu6mmoreka LIOK https://m.edsoo.ru/1c5ff752

95 Pumoresa M. Ilnattica o bu6mmoreka IIOK https://m.edsoo.ru/a5ffa218
KBaHTaX. ®OTOHBI

96 OHeprust 1 UMITyJIbC GOTOHA bubnuoreka LIOK https://m.edsoo.ru/7fb307ec
®oroaddext. OnbiTe A. T

97 CroneroBa. 3aKOHBI but6mmoreka IIOK https://m.edsoo.ru/8c68e5b9
doTtordpdexra
YpaBHeHue DUHINTEHA 111

98 dorordpdekra. "KpacHas bubnmoreka [{OK https://m.edsoo.ru/01ef4556
rpanuna” goroaddexra
HaBnenue ceeta. OnbITh 1.

99 bubnmoreka [{OK https://m.edsoo.ru/64b4f966
H. JleGeneBa

100 BoHOBBIE CBOMCTBA YaCTHIT but6mmoreka IIOK https://m.edsoo.ru/f59cfcec
Bomnsl ne bpoins. JlnuHa

101 BOJIHBI Jie bpoitnis u pazmepbl bubmuoteka [{OK https://m.edsoo.ru/5df8bafl

00J1acTH JIOKAJIN3aIuNi



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1

JIBUKYILIEHCS YaCTULIBI

102

103

KopnyckyinsipHo-BOJIHOBO#
Jyaau3Mm

Judpakius 37eKTpOHOB Ha
KpHUCTaJlIax

bubnmoreka [{OK https://m.edsoo.ru/8ccab62a

bu6mmoreka LIOK https://m.edsoo.ru/30dbal8c

104

Crienudrixa u3MepeHui B
Mukpomupe. COOTHOLIEHUS
HeompeaeéHHOCTe
I'eitzenbepra

bubnmoreka [{OK https://m.edsoo.ru/65783dec

105

106

Pemenne rpaduueckmx
3a7a4

Penenne pacu€THbIX 3a/1a4

bubmuoreka I{OK https://m.edsoo.ru/e70195bd

bubmuoteka [{OK https://m.edsoo.ru/ee9b3182

107

KonTposabHnas pabora no
temaM: "OcHoBel CTO",
"KopmyckyJsspHO-BOITHOBON
nyanu3m"

bubmuoteka [{OK https://m.edsoo.ru/c3de891a

108

OIBITHI 10 UCCIIETOBAHUIO
CTPOCHHUSI aTOMa.
ILnanerapnast Moaenp aToMa
Pezepdopna

bubnuoteka [JOK https://m.edsoo.ru/312b750a

109

110

111

IToctynatel bopa

Buast cnektpoB. CriekTp
YPOBHEM 3HEPrUu aToMa
BOJZIOpOAA

CnoHTaHHOE 1
BBIHYKJICHHOE U3ITy4Y€HUE
cBeTa

bubnuoteka [{OK https://m.edsoo.ru/404dfa9a

bubnmoreka [{OK https://m.edsoo.ru/cf74bl1a

bubnmoreka [{OK https://m.edsoo.ru/f945d85¢

112

Jlazep

bu6mmoreka IIOK https://m.edsoo.ru/2288a0c4



https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4

113

114

115

Hyxnonnas mozens sapa
I'eitzen6epra-lBaneHko.
3apsia U MaccoBOE YHCIIO
snapa. U3oTomsl.
PannoakTuBHOCTH

3aKoH paIMOAKTUBHOTO
pacrnana. CBolicTBa
MOHHU3UPYIOIIETO U3JIy4YeHUS.
BiustHue pannoakTHBHOCTH
Ha YKUBBIC OPTaHU3MBI.
Jo3nmerpus

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHble CUIIBI.
Hedext maccsl spa.
Snepusle peakuuu. AnepHbie
peaktopsl. [IpobreMbr
YIIPABIISIEMOTO
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKThI
pa3BUTHSA AAEPHON
DHEPreTUKHU

bu6mmoreka LIOK https://m.edsoo.ru/34ada5de

bubmuoreka [{OK https://m.edsoo.ru/aab98bef

bubnuoteka [{OK https://m.edsoo.ru/ff1758d0

116

Meroas! perucTpannuy u
HCCJICTOBAaHUS
3JIEMEHTaPHBIX YACTHII.
DyH/IaMEHTAJIbHbIE
B3aMMOJICUCTBUS. baproHBl,
ME30HBI U JICIITOHEL.
IIpencrasnenue o
CrangapTHON MOJEINH.

bubnmoreka [{OK https://m.edsoo.ru/lac08a5b



https://m.edsoo.ru/34ada5de
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KBapk-riroonnas mozeins
aZIpOHOB

117

®du3suKa 3a npeaeaaMmu
CranpapTHO#l MoJiemu.
TémHas Marepus U TEMHas
sHeprus. EnuHcTBO
buznuecKoil KapTUHBI MUpa

bubnmoreka [{OK https://m.edsoo.ru/c026fd37

118

119

Oransl pa3BUTHA
aCTPOHOMHUHU. JHAYCHHUE
ACTPOHOMHH

[TpMEHUMOCTh 3aKOHOB
bu3uKH U1l O0BSCHEHUS
MPUPOJIBI KOCMHYECKUX
00BEKTOB. MeToabI
ACTPOHOMHYECKUX
HCCIeN0BaHuN

bubmuoreka I{OK https://m.edsoo.ru/ad73e145

bu6mmoreka [IOK https://m.edsoo.ru/39c44028

120

CoBpeMeHHbIE ONTHYECKHE
TEJIECKOIIBI,
paaroTeNeCKOIbI,
BHeaTMoc(epHas
aCTPOHOMHUS

bubnuoteka [{OK https://m.edsoo.ru/4877aale

121

122

Bun 38é3nH0r0 Heba.
Co3sBe3us, sspKue 3BE31bI,
IIJIAHETHI, UX BUIUMOC
JBIKCHHE

CosHeyHast cucTeMa.
Counune. ConHeunas
aKTUBHOCTE. IcTOYHHMK
sHepruu CoJHIIA U 3BE3]T

bubmuoteka [{OK https://m.edsoo.ru/aac588eb

bu6mmoreka IIOK https://m.edsoo.ru/22748eb4
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123

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKH.
Juarpamma "criekTpanbHbIN
KJ1acC — CBETUMOCTD"

bu6mmoreka LIOK https://m.edsoo.ru/42169944

124

3Be3abI TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

bubnmoreka [{OK https://m.edsoo.ru/b3cb766¢c

125

BuyrtpenHnee crpoenue 3BE31.

CoBpeMeHHbIE
MIPEJICTABICHHSI O
HpOI/ICXO)K)IeHI/II/I n
spoyronuy ConHIa U 3BE37.
DTaIbl )KU3HU 3BE3]1

bubnmoreka [{OK https://m.edsoo.ru/d09da494

126

Mnineunsiii [Iyte — Hama
lNamakTuka. THIIBI TaakTHK.
YeEpHble ObIPHI B ApPaAX
TaJaKTUK

bubnuoteka [{OK https://m.edsoo.ru/7cd10a0a

127

128

129

Bcenennas. Pacmvpenue
Bcenennoii. 3akon Xa006ma.
Teopus bonbmoro B3peIBa.
PennkToBOE M3ityueHue

MacmrabHasi CTpyKTypa
Bcenmennoii. MeraramakTnka
Hepeménnsie mpoOiembl
aCTPOHOMUHU

bubnuoteka [{OK https://m.edsoo.ru/3dbdf0d2

bubnmoreka [{OK https://m.edsoo.ru/ce234633

bubnuoreka [{OK https://m.edsoo.ru/d37d9ffe

130

Pu3nYecKuil IPAKTUKYM 110
teMme "UccienoBanue
MardHUTHOTO TIOJIS
MMOCTOSSHHBIX MarHUTOB' WMJIM
"UccnenoBaHue CBOMCTB

bu6mmoreka IIOK https://m.edsoo.ru/67361aef
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dbeppomMaruHeTUKoB" UIu
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHUTa Ha
paMKy ¢ TOKoM"

131

132

PuU3NYECKU IPAKTUKYM 110
teme "M3mepeHue cuibl
Awmnepa" wnu "U3yuenue
3aBUCHMOCTH CUJIbI AMIiepa
OT CHJIbI TOKA" WUJIN
"OnpeneneHne MarHuTHOM
WHIYKIIMYA Ha OCHOBE
u3MepeHus cuiibl Amrepa"

Ouznyeckuil MpakTUKyM IO
teMe "HccnenoBaHue
SIBIICHUS DJIEKTPOMATrHUTHOU
WHIYKIIAA" WIH
"Onpenenenne HHAYKIIMU
BUXPEBOT'O MArHUTHOTO
mmoJist"

bubmuoreka [{OK https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

133

Pu3HUECKU IPAKTUKYM I10
TeMme "UccienoBanue
SIBJIEHUSI CAMOMHTYKIINH"
numn "Coopka Moaenu
3JIEKTPOMArHUTHOTO
re”Heparopa"

bubnuoteka [{OK https://m.edsoo.ru/b8fb6391

134

Pu3nYecKuil IPAKTUKYM 110
teMme "M3mepeHue nepuoaa
cBOOOIHBIX KOJIEOaHMIT
HUTSHOTO U IIPY>KUHHOIO

bu6mmoreka IIOK https://m.edsoo.ru/5d159d35
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MAasiTHUKOB"

135

136

DuU3nYeCKui MPAKTUKYM I10
teme "[IpeoOpazoBanue
SHEPTUH B MPY>KUHHOM
MasiTHUKE"

®uU3nYeCcKui MPaKTUKYM 10
teme "UcciaenoBanue
MEPEMEHHOT0 TOKA Yepe3
MOCJIEI0BATEILHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyILIKY U pe3ucTop’ uiu
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B LIETIN
MEepEMEHHOTO ToKa"

bubnmoreka [{OK https://m.edsoo.ru/a28026bd

bubnmoreka [{OK https://m.edsoo.ru/89dc2d90

137

Pu3nYeCcKUil IPAKTUKYM 110
teMe "M3ydyeHue napameTpoB
3BYKOBOM BOJIHBI"

bubnuoteka [JOK https://m.edsoo.ru/b100661a

138

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3mepenue
HoKa3aressl NPeOMIICHHs
crexna" win "llomyyenue
U300pa’keHus B CUCTEME 3
IUIOCKOIO 3€pKaja U JIUH3bI"

bubnuoteka [{OK https://m.edsoo.ru/42569eal

139

Pu3nYecKuil IPAKTUKYM 110
TeMme "UccienoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha
IIpUMEpE KUIKUX JIMH3)" UIU
"U3mepenne GoKyCcHOTO

bubnmoreka [{OK https://m.edsoo.ru/b879fh3f
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pacCTOsTHUS PACCEUBAIOIINX
aua3"

140

PuU3NYECKUN IPAKTUKYM 110
teme "HaOmonenue
TuQpakuuu, UHTepEpEeHINH
U THoJsipu3anuu ceera'

bubnmoreka [{OK https://m.edsoo.ru/8b7ac737

141

Ouznyeckuil MpakTUKyM IO
teme "Onpenenenue
UMITYJIbCA ¥ SHEPTHH
PENATUBUCTCKHUX YaCTHII (110
dororpadusm TpekoB
3apsHKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

bubnmoreka [{OK https://m.edsoo.ru/63756¢47

142

143

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3mepenue
noctossHHOM [Iimanka Ha
OCHOBE HCCIIEJOBaHUs
dororddexra" nunum
"HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKa
yepe3 CBETOANO] OT
HarpsokeHus"

Pu3NYECKUN IPAKTUKYM I10
teme "HccnenoBanue
CIIEKTpa pa3peKEeHHOIO
aTOMapHOI0 BOJOPOJA U
M3MEPEHUE MOCTOSTHHOMN
PunGepra"

bubmuoteka I{OK https://m.edsoo.ru/eb916f82

bubnuoteka [{OK https://m.edsoo.ru/ec651eb8

144

Du3NYECKU IPAKTUKYM 110

bubnmoreka [{OK https://m.edsoo.ru/c3dabe6be
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145

146

teme "HccnenoBanue
pazvoaKkTUBHOTO (OHA C
MCIIOJIb30BaHUEM
nosumetpa win "M3ydenue
norjouieHus 0eTa-yacTHIl
amomMuHuem"

Ou3nyecKkuil MpakTUKyM IO
teme "HaOmronenus
3BE31HOrO Heba
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM
KOMITBIOTEPHBIX
IIPUIOKEHUH IS
OTIpEICTICHUS TTOJIOKEHUS
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIC CO3BE3IHS
CesepHoro nosymapus 1
SApKHE 3BE3bI" WIIH
"HaOaromeHus B TEJIECKOI
JlyHsl, IU1aHET, TYMaHHOCTEMN
U 3BE3THBIX CKOIUICHUH"

O06006menue u
cHUCTeMaTH3aIvs 3HaHHH.
Ponb pusuku u actpoHoMun
B 9KOHOMHUYECKOH,
TEXHOJIOTHYECKOM,
COLIMAJILHON U dTUUYECKOH
cdepax AesITeTbHOCTH

bu6mmoreka [IOK https://m.edsoo.ru/1072021e

bubnuoteka [{OK https://m.edsoo.ru/ad6ddeed



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed

YCIO0BCKa

147

0O0001EeHuEe 1

CUCTEMaTU3alus 3HAaHUM.

Posb 1 MecTo ¢puzuku u 1
aCTPOHOMHUH B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUpa

bubmuoreka I{OK https://m.edsoo.ru/18f19f7¢c

148

149

150

O06o0061IEHNE U

cHUCTeMaTU3alus 3HaHU.

Poub ¢puzndeckoii Teopun B
dbopmupoBaHuU

MPEJCTaBICHUN O

(bU3UYECKON KapTHHE MHPA, 1
MeCTO (PU3UUECKON KapTUHBI

MHpa B 00ILeM psay

COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O

pUpoe

O6o61eHne u

CUCTEeMAaTH3alHsl 3HAHHUH 110 1
teme "KunemaTtuka"

0O00011eHne n

CHUCTEMAaTHU3aLMs 3HAHUHU 110 1
teme "Kunemaruka"

bubmuoreka L{OK https://m.edsoo.ru/e7d400f4

bubmuoreka I{OK https://m.edsoo.ru/b032fcab

bubnmoreka [{OK https://m.edsoo.ru/4e31b507

151

0O00011eHne n
CHUCTEMAaTU3alys 3HaHUHU 110 1
teme "/Ilunamuka"

bubnuoteka [{OK https://m.edsoo.ru/2dfbafc5

152

0O000menue n
cucTEMAaTH3alNs 3HaHU 110 1
teme "CTaThka TBEpI0ro

bu6mmoreka LIOK https://m.edsoo.ru/3cca482e
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Teaa"

153

154

155

156

157

158

159

0O0001EeHuEe 1
cucTeMaTu3aIys 3HaHuM 110
TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

0O0001EeHuEe 1
cUcTeMaTu3alus 3HaHUH 110
TeMe "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
teme "TepMoauHamMuKa.
TenmoBrle MalIuHbBL"

O06o001menue u
cucTeMaTH3anus 3HaHUH 1o
TeMe "ArperaTHble
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOAbI"

O6o006menue u
cUCTEeMaTHU3aIus 3HaHUM 110
Teme "DnekTpudeckoe mnose"

O6o0061enne u
CUCTEMAaTH3alMsl 3HaHU 110
teme "[locTosHHBIH
AIIEKTPUYECKUI TOK"

0O000menue n
cUCcTeMaTu3alus 3HaHuHU 110
TeMe "TOKHU B pa3InyHbIX

bubnmoreka [{OK https://m.edsoo.ru/32a4d1a0

bubnuoreka I{OK https://m.edsoo.ru/ed440ca8

bubnmoreka [{OK https://m.edsoo.ru/c63f7c10

bubmuoTeka [{OK https://m.edsoo.ru/1d36b5b1

bubnmoreka [{OK https://m.edsoo.ru/3bf0def9

bubnmoreka [{OK https://m.edsoo.ru/71453ee6

bubnmoreka [{OK https://m.edsoo.ru/3d40077a
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cpemax”

160

161

162

163

164

165

0O0001EeHuEe 1
cUCTeMaTU3alus 3HaHUI 110
teMme "MaruutHoe noie"

Pe3epBHBIit ypOK.
0O0001EeHuEe 1
CHCTEMAaTH3alMs 3HaHUH 110
TeMe "DJIeKTpOMarHuTHast
UHIyKIUs"

PesepBHBIil ypoK.
O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
Teme "MexaHnJecKue
KoyicOaHus"

PesepBHBIil ypOK.
O06o001menue u
cucTeMaTH3anus 3HaHUH 1o
TeMe "DIeKTpOMarHUTHbIE
KosieOanus"

PesepBHBIi ypOK.
O06o06mIcHuE U
cUcTeMaTH3aIus 3HaHUH 110
TeMe "MexaHNJecKHue u

OJICKTPOMAardauTHBIC BOJHEI'

PesepBHBIi ypOK.
O06o06mIcHuE U
CHUCTEMAaTU3alys 3HaHUH 110
teme "OnTuka"

bubnmoreka [{OK https://m.edsoo.ru/3b4c06ae

bubmuoteka [{OK https://m.edsoo.ru/053e2248

bubmuoreka [{OK https://m.edsoo.ru/d6310bfd

bubmuoreka [{OK https://m.edsoo.ru/5e2bb83d

bubmuoteka [{OK https://m.edsoo.ru/96a7a2dd

bubnmoreka [{OK https://m.edsoo.ru/52ad1603

166

PesepBHBIil ypOK.

bubnmoreka [{OK https://m.edsoo.ru/5beclc65



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65

O06o0061EeHNE U
cucTeMaTU3aus 3HaHUi 110
teme "OcHoBrl CTO"

167

PesepBHBIi ypOK.
O0o0061IeHNE U
cHCTeMaTH3amys 3HaHUH 110
teme "KopnyckyispHo-
BOJIHOBOM Jyayin3m"

bubnmoreka [{OK https://m.edsoo.ru/f7c59d38

168

PesepBHBIi ypOK.
O0o061IeHNE U
cucTeMaTu3aIus 3HaHuH 110
TeMe "Pusnka atoma"

bubnmoreka [{OK https://m.edsoo.ru/1f511654

169

PesepBHBIi ypOK.
0O00011eHne 1
cucTeMaTu3aIns 3HaHUM 110
TeMe "Pu3nka aTOMHOTO
A71pa ¥ 3JIEMEHTAaPHBIX
vactur"

bubnuoteka [{OK https://m.edsoo.ru/905c5ce0

170

PesepBHBIi ypOK.
0O0001eHue 1
cHCTeMaTH3amys 3HaHUH 110
Teme "DIEMEHTHI
actpoduzuxu”

bubnuoteka [{OK https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME
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https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka (B 3 yactax), 10 knacc/ Yacte 1: I'enpenmmreiin J1.O., uk FO.U; ox
penakuuet OpnoBa B.A.; Yacte 2: I'eBmenwmreiin JI.O., Jux FO.U., mon
penakuueit OpsoBa B.A.; Yacte 3: TI'enpenmreiin JI.O., Komkuna A.B.,
Jlesue I'.M., OOmecTBo ¢ OrpaHM4eHHON OTBeTCTBEHHOCThIO «HOI]
MHEMO3HNHA»

» ®usuka (B 2 yactax), 11 kmace/ Yacts 1: INengenmreiin JI1.O., Jux 10.U.;
nop penakuueit OpnoBa B.A.; Yacte 2: I'ennenmreiin JI.O., Komkuna A.B.,
Jleue [I'.M., OOmectBo ¢ orpaHuyeHHON OTBeTCTBEHHOCThIO «HOIL]

MHEMO3HNHAY.

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

1. KaGapaun O.®. u np. KoHTposbHblE M TpOBEpOYHBIE PaOOTHI IO
dbusuke 7-11 ki1.: Metoa. nmocooue.— M.: JIpoda, 2000.

2. PoimkeBny  AIl.  3amaynmk 1o  ¢wusuke gna 10-11  xi.
ob1eoOpa3oBaTeNbHBIX yupexaeHuii. — M.: [Ipoda, 2001.

3. Coopuuk 3amau mo ¢usuke i1 9-11 kmaccoB o6mieoOpa3oBar.

VYupexknenuit/ coct. I.H.Crenanosa, 1997. M.: [IpocBenienue
4. TonoBa U.B. KourponbHbie paboTel B HOBOM ¢(opmare 11 kmacce.». — M.:
Wurennexr-Lentp, 2011 r

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



. HOP no ¢usuke: unrepaktuBHbie ypoku. Calt «KinaccHas ¢puzukay.

. OnexktpoHHoe  ydyeOHoe  m3maHue  «BuprtyanbHas — dusmueckas
nabopatopus. 10-11 kimace», OO0 «/dpodar, 2019.

. 100ballnik.com
. Pemry EI'D



