


INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeAHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHBIX  OpraHu3anusx Poccuiickoii ~ denepanuu,
pean3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronmxcs 10—-11 kmaccoB npu o0ydenun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoaa. IIporpaMma 1o ¢pu3nke cOOTBETCTBYET
tpeboBanusM ®I'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yabTataM OOY4YeHMs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb peaTU3allMd MEXIPEIMETHbIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro oOIero odpa3oBaHus, IUIAHUPYyEMbIE
pe3ynbTaTthl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpeAMETHbIE, IpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® [UIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IpPEMETHBIE PE3yJIbTaThl M0 T0/1aM O0YUYEHHUS;

e cojaepxaHue yueOHoro npeamera « PU3ukay 1o rogam o0yUyeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaueCTBE yUeOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, N3y4aeMbIX
XUMHEH, Ouosoruei, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U Jpyrux. M3yueHue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUH
PUMEHSTh HayYHbII METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YUEOHBIX HCCIIEI0BaHUI.

B ocHOBy Kkypca (u3nku JUist ypoBHS CpeTHEro o01ero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEH KypcC SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3fesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM C HeW MaTepuall Kypca Gpu3nku o0beJUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mpenanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIManza GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku rnpenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoesn sxonocusayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Mpo0IeM palioOHAIBHOTO PUPOIOTIONb30BaHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3WKHA Ha ypOBHE CpeaHEro oOImero oOpa3oBaHUS
SABISIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHE NPEICTABICHUM O CTPYKTYpE IOCTPOCHUS
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busnueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJIS ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHHUM U IPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DPM3MKU pealln3yeTcs MPEexkIe BCEro 3a CUéT
OpraHHu3aIyi IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yuaronuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOPHBIX paboT, KOTOpPhIE B mMporpamMme Mo (usnke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHHUECKUX MPAKTUYECKUX padoT. BriaeneHue B ykazaHHOM IepeyHe J1adOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA YYacCTHHKaMH 00pa3oBaTEeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUS U OCHALeHUs KabuneTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOIUMUCS YMEHHSIMH MPOBOAUTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bornbiioe BHUMaHUE yaensieTcs PeleHHIO pacu€THBIX U KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL PacYETHBIX 3a7]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (PU3MUECKON MOJAEIBIO,
MO3BOJIAIOIINE MPUMEHATh H3YyYEHHbIE 3aKOHBl M 3aKOHOMEPHOCTU KaK W3 OJIHOTO pasjeia
Kypca, TaK U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXaroliei >Xu3Hu, TpeOyromue BbIOOpa (QHU3UUECKOW MOJENU A CUTyallMd IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBuum ¢ TpedoBanusmu PI'OC COO Kk MaTepuaIbHO-TEXHHYECKOMY
oOecnieueHH0 ydyeOHOro Impoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DM3MKHU WIN B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunere
(GU3UKU T0JKHO OBITh HEOOXO0IMMOE J1ab0opaTOpHOE 000PYI0BAHNE [Tl BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyaoBaHue.
JeMoHCTpaliioHHOE  000py/IOBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHMMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MpOrpamMMe Io
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIENOBAaHUS HM3Y4YaeMbIX SIBJICHHH M IPOIECCOB,
OSMIOUPUYECKUX U (HYHAAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHIH.
JlaboparopHoe 00opyAOBaHME ISl YUEHWYECKUX MPAKTUYECKUX PabOT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecreyrBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMHU U3Y4€HUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (opMupoBaHME HHTEpeca M CTPEeMJIEHUS OOYdYalOUIMXCS K HayyHOMY HW3YyYEHHIO
NPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4EeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUH OOBACHATH SIBICHHS C UCIIOJIb30BaHUEM (DU3MYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O pOiH (PU3UKU IJI1 PAa3BUTUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJOTUH.

Jloctuxenne 3TUX Iiesiell oOecriedrBaeTcsl pelIeHHeM CIEAYIOIUX 3a7ad B Ipoliecce
U3y4eHHS Kypca (pU3UKK Ha YPOBHE CPEIHETr0 O0IIero 00pa30BaHuUs:



e [puoOpeTeHue CHCTEMBbl 3HAHUH 00 OOMIMX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO (PH3UKY, HJIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHUE YMEHHIl MPUMEHITh TEOPETHUUYECKHE 3HaHUS M OOBSICHEHUS
buU3MYECKUX SBJICHWA B TPUPOJE U IS TNPUHATHS TPAKTHUYECKUX PEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENIBIO, 3aJad, TMOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (u3nyeckon
MOJIEJIH, aJIeKBaTHOM YCIOBUSM 33]1a4H;

e noHUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHHS HA OKPYKAIOIILYIO CPELy;

e OBJIQJICHWE METOJAaMH CaMOCTOSITEIFHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUYECKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanud  HHPOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJTYYEHHOI'O Pe3yJIbTaTa;

® CO3/IaHME YCIIOBUH JJISI Pa3BUTHSl YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITEIIbHOCTH.

Ha usydenue ¢usuku (0a30BBIi ypOBEHb) Ha ypOBHE CpPEIHEro o0mero odpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
gyaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEJb JeJaeT BHIOOp MpOBEACHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YUYETOM UHIUBUAYaIbHBIX 0COOGHHOCTEH 00yUatOIIUXCS.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeaMera «@usnka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICUUTh  JIOCTIDKCHHE  CIIEAYIOMIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPECAMCTHBIX O6paSOBaTeJILHLIX PE3YJIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «Du3nka» AOHKHBI OTPaKkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMii, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILIECTBa,
pacuIupeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEILHOCTU B IMPOLIECCE pean3alid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMU  OOydYalOmIerocss Kak aKTUBHOTO |
OTBETCTBEHHOT'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHATHE TPAAULIHMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUYECKUX M JEMOKPATUYECKHUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX TI'Pa)KJTaHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIbHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMAMU M Ha3HAUEHUEM;

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITLHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSM POCCHUHCKHUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESTEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUS:

HCTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPHUCYILEro
buznueckoil HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayiei
npodeccuu M peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYyphl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPY’)KAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOIO Pa3BUTH YEIIOBEYECTBA;

paclIupeHHe OIbITa JIeATEIbHOCTH HKOJIOTMYECKON HampaBIE€HHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUN TI0 (pHU3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUEHHS (DU3UKH
OCYILECTBIISATH MMPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESITEIbHOCTh HHANBHYaIbHO U B TPYTIIIE.

METANPEJMETHBIE PE3YJIbTATHI

[Mo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS
Ba3zoBble JJornueckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEeMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIISATH LN JeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3UUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIICICTBUI e TCILHOCTH,

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJICM.

Ba3oBble ucciienoBaTeIbCKue 1eCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W MeTOoAamu (pu3mdecKoi
HaYKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIBCKON M MPOCKTHON JCSITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TIO3HAHHSI,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHNI0O M TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYalUsIX, B TOM YHCIE MPHU
CO3aHMH Y4E€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a1ady, BBIJIBUTATH
rUnore’y e€ peuleHusl, HaxOIuUTh apryMEeHTHl A JO0Ka3aTellbCTBa CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TOJY4YEHHBbIE B XOJE€ peUIeHHS 3a7aud pe3yJbTaThl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIE 3aJaud B 0OPa30BATENBHOW AEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATSIILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOXO0IbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMU TONTy4YeHUs WH(poOpManuu GU3NYECKOTO COJEPKaHUsl U3 MCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIBHO OCYIISCTBISATh IIOWCK, aHAIHW3, CUCTEMATH3AIMI0 U
WHTEPIIPETANNIO HHPOPMAIIK Pa3INYHBIX BUIOB U (HOPM MPEICTABICHHUS,

OILICHUBATh OCTOBEPHOCTHh MH(OPMAIIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEIICHHH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpPTaHMU3AlMOHHBIX 3aa4 C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;



CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3alUu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (PU3UKU ¥ BO BHEYPOUHOU JEATEIHLHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTHYHO M3JIAraThb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYAIbHOU PabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHIl C y4yéTOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHUW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPaCIpElesATh POJIU C YUETOM
MHEHUH YYaCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa W KaXJIOT0 YYaCTHUKA KOMaHIbl B OOLIUI pe3ysibTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE NPOEKTHI, OLICHUBATh MU C IMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYALUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJISITh IUIAH PEIICHHs] PacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIUMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;
pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTSHUN;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAUIUA B 00IacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/VIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsSIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUN;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalllu, BBIOOpa BEPHOTO PELICHMUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;
MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEITEIBHOCTH;
MPUHUMATH CeOsl, MOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB IEATEIbBHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B npouiecce 1ocTHKEHNS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTrPaMMBbI O pU3UKE AJIs
YPOBHSI CpeHEro obmiero oopa3oBaHusi y OOyYaIOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh yBEPEHHBIM B cebe;

CaMOpETryJIMpOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AaJaNTHPOBATHCA K SMOIMOHAIbHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAIOIICH CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTHMH3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh UCXOS U3 CBOUX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBATh €T0 IIPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOULICHUS C IPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 ki1acce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIBI TPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNel: MaTephalbHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJKOCTEH M TBEPABIX TEJ, TOUCUHBIH JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MTPOLECCH) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BELIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSIMOJMHENHOE IBUKEHHME, CBOOOJHOE MaJEeHHE TeJ,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUUs, B3auMojaelcTBHe Ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTaJUIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMsI raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIUCBHIBATh MEXAHMYECKOE JIBUKEHUE, MCIIOJB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEpPEMEIEHUE, CKOPOCTb, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHEeTHYecKast
SHEprus, MOTEHIMAJbHAs HSHEPrHs, MexaHudeckas padoTa, MeXaHHUYECKass MOUIHOCTb;, MpHU
ONMKMCAHWM TPABUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUYHHY
C IPYTUMHU BEINYNHAMU,

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBJICHUSA, HCIOJB3YS
¢dusznueckue BEJIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIHWYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod(pUIMEHT MOJIEe3HOro JEeHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3yEeMbIX BEIUYHH,
uX O00O3HAYEHWS M EOUHHIIBI, HAaXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAM;

ONMCHIBATh HM3YYECHHBIEC DJICKTPUYECKHE CBOWMCTBA BEILECTBA M JIEKTPUYECCKUE SBIICHUS
(TIportecchl), UCTONb3Ysl (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHM 3apsil, 3JIEKTPUUYECKOE IOJIe,
HaNpsDKEHHOCTh  TI0JIS, IOTEHLMAJ, PA3HOCTh IOTEHUUAIOB; IPU ONUCAHMM IPABHIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIONB3YEMbIX BEIWYMH, WX OOO3HAUCHHS W EAUHUIIBI;
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUUUHY C JPYTUMH BEJIMUYNHAMY;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOJB3Yys (PU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarorenus, |, |l u |1l 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUYECKOM SHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCA, IPUHIUI CYNEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT ¢ aOCOJIIOTHOM TeMIlepaTypoi, MEepBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nnyaTth yciaoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HH,

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX ©  KOCBEHHBIX HW3MEpPEeHUH, npu OSTOM  (GOPMYIHPOBATH
npobiemy/3ajayy M TUNOTe3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOKI;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHHs (QU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAJbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MYECKUMH BEJIMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUHl, IMpH STOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MOJYYCHHOH 3aBUCHUMOCTH (DM3MYECKHX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIEIOBAHNUS;

coOnronarh InpaBuia O€30IaCHOrO TpyJa MpU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIE0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000pyA0BAHNUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢du3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3UUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHus,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIMUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJad  COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MpPEICTaBIeHUs] y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIMM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIo;

NPUBOUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPONUCTBAMHU, JIJIS
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, TNIaHUPOBATh PaboTy
IpYNIbI, palMOHAIBHO paclpeneNiiarTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJIApPTHBIX CUTYyallMsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ Ka)/JI0I0 M3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOydenus B 11 kJacce npeaMeTHbIE pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
NEeSITEIbHOCTH JIO/IEH, LIETTOCTHOCTD U €IMHCTBO (PM3NYECKOM KAPTUHBI MUDA;



YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJAENeil: TOYeUHBIN
AIIEKTPUUYECKUI 3apsi, JIyd CBeTa, TOYCUHBIM HCTOYHUK CBETa, sJCpHas MOJEIb aToMa,
HYKJIOHHAs! MOJIEJIb @aTOMHOTI0 SI7Jpa MPH pelleHnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEILJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHAYKIMS, JCWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM U JBHXKYIIUHCS 3apil,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIEKTpa aToMa BOJ0pO/Jla, €CTECTBEHHAsl U MICKYCCTBEHHAs PaIOaKTUBHOCTD;

OTHCHIBATh M3yUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPHUYECKHE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U JIECKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIMYMHBL: DIIEKTPHUECKUH 3apsij, CHia TOKa, JIIEKTPHUYECKOE
HaNpPsDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIHANIOB, SJICKTPOABUKYIIAsl CHUIA,
paboTa TOKa, MHIYKIHMsS MarHUTHOTO TOJs, cwia Amrmepa, cwia JlopeHna, WHIyKTHBHOCTD
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MArHUTHOTO TMOJIeH, MEepUoJ W 4YacToTa KoieOaHui B
K0JIeOATeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHWE M ONTHUYECKAas CHUila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIOJB3YEMbBIX BEIWYMH, MX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIHMUMHY C JPYTUMU BETUYUHAMU;

ONKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHWS W TIPOIECCHI, HCIOJIB3YsS (HHU3HUCCKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETa, DHEPTUs U
UMIyJIbc (OTOHA, TEPHOJ IMOJypacliaga, dHEPTUs CBSI3M AaTOMHBIX s€p, TpPU OMUCAHUU
MPaBUIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3yeMbIX BEIHUYMH, UX OOO3HAYCHHS U
eIMHHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE JTAHHYIO (DPH3UYECKYI0 BEIMUYWHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, HCIONB3Yys (PU3MUEcCKhe 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEAOBAaTENbHOTO W MAPAIJIENBbHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPaHEHUs] CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHME OWHITeHHa 111 Qortodrddexra, 3aKOH COXpaHEHUS] HHEPTrUU, 3aKOH
COXpaHEHUS HMITYJIbCa, 3aKOH COXpaHEHHs DIEKTPUUECKOro 3apsiia, 3aKOH COXpaHeHUs
MaccoBOI0 4YHclia, MOCTyJaThl bopa, 3aKOH paJnOakTUBHOrO pacmnajaa, MpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MATeMaTUYECKOE BBIPAKEHHE W YCIOBUS (TPaHUIIB,
00JyacT) IPUMEHUMOCTH;

OTIpE/IeNIATh HAIPaBJIICHWE BEKTOpAa MHIYKIIMM MArHUTHOTO TOJSl MPOBOJHHKA C TOKOM,
cuiibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOW JIMH30M;

BBITIOJTHATE JKCIIEPUMEHTBI 110 HWCCIICJOBAHHIO (DPH3UYECKUX SBJICHHH W TIPOIECCOB C
UCIIONIb30BAaHMEM TPSMBIX M KOCBEHHBIX HW3MEpPEHHWil: Tmpu d3ToM  (HOopMyIHpoOBaTh
npobnemMy/3aady W TUNOTE3y yd4eOHOTO DOKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAMUTD OMBIT U JOPMYITUPOBATH BHIBO/IBI;

OCYIICCTBIIATh TIPSIMbIE W KOCBEHHBIC H3MEPCHHS (H3MYCCKHX BEIWYWH, TPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJb30BaTh W3BECTHBIE METOIBI OIICHKU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH C UCTIOIB30BAHUEM TIPSIMBIX H3MEPECHUN:
IpU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHON 3aBUCHUMOCTH
Gu3MYECKUX BENMYMH B BHAE TaOMUI] M TpauKOB, MeiaTh BBIBOABI IO pe3ylbTaTam
UCCJIEIOBAHMUS,
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coOnrofarh mpaBuia O€30MacHOro TpyJa MpU NPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATENLCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

pemiath pacuy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENBIO, HCIIONb3YS
buznyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/la4l BHIOMpATh (PU3UUYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE UIs €€ pEelIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BEITHUNHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIEMIOYKY
paccyXJIeHUI ¢ ONOPOi Ha U3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DPU3HUECKUE SBICHMUS;

UCTOJB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTHH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALMU W MpPEACTaBICHUs y4eOHOU U
HAYYHO-TIONYJISIpHOW HMH(OpMAIuM, MOJYYCHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOTYyYaeMyt0 HH(pOpMaIIHIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX 0€30MacHOT0 UCTOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

NPUBOUTH TPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMUA 10 (PU3UKE B TIOBCEAHEBHOW IKU3HU IS
obecrnieueHrs 6€30MacHOCTH MPU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXPAHEHHUS 3/10pOBbs U COOJIIOIEHUS HOPM IKOJIOTHYECKOTO MOBEJACHMS B OKPY KaIOLEeH Cpejie;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TUIAaHUPOBATh PaboTy
TPYMNIIBI, PAlMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIILHOCTH B
HECTAaHJAPTHBIX CUTYAlUsX, aJ€KBaTHO OLIEHMBATh BKJIAJ Ka)KJOTO U3 YYaCTHUKOB I'PYIIbI B
pelIeHne paccMaTpUBaeMON MTPOOIIEMBI.

11



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Paznen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpy»Karomero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nveckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.
Ponp m Mmecto ¢us3uku B (OPMHPOBAHHMU COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.
Jlemoncmpayuu
Amnaiorossle U IU(POBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHHe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHH Ha OCH CUCTEMBbl KoopauHaT. CliokeHue NnepeMenieHuil u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['padku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUAIbHON TOUKHA OT BPEMEHH.

CBoboaHoe majienue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHeliHOe OBM)KEHHE. JIBJKEHHME MaTEpHAIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTta obpaienus. LleHTpocTpeMuTenbHOE YyCKOPEHHUE.

TexHuueckue ycTpoilcTBa W TNPAKTUYECKOE MPUMEHEHUE: CIUIOMETp, JABM)KEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaCHUSI.

Hanpasnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBEO ONPEEICHNS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MyTAMH, IPOWIEHHBIMH  TEIOM 32
MOCJIeI0BaTEIbHbIE PaBHBIE TMPOMEXKYTKH BpPEMEHU TNpU PABHOYCKOPEHHOM JBUKEHHH C
Ha4yaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne nBUKEHUS MApHUKaA B BA3KOW KUIKOCTH.

N3yuenue NBMKEHUS Tea, OPOLIEHHOTO FOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Manuies. I[lepsoiit 3akoH HeroToHa. MHepuManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unmu cuwil. Bropoil 3akon Herorona s
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. I[lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
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Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cONpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. llmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIIA.

TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akon Herorona.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT JepopMaruy.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanve 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOLLETO OCh BPaLCHUS.

Tema 3. 3akoHbl cOXpaneHUusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepHaIbHBIX TOUEK. MIMITyJIbC CHITBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJbca. PeakTuBHOE ABMKEHHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHepruss maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHnnanbHas 3HeprUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEp, NMPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHLIMATbHON SHEPTMH B KHHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
IIPUMEPE PaCTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHast pM3MKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 000CHOBaHHE.
bpoynoBckoe nBmwkenue. [quddys3usa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
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BemecTBa. MoJenu CTpOSHHUS Ta30B, XKHAKOCTEH M TBEPABIX Tel M OOBSICHCHHE CBOMHCTB
BEILIECTBA HAa OCHOBE 3THX Mojenerd. Macca u pazMmepbl moiiekyn. KosmmuecTBo BemiecTsa.
[TocrosinHast ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
UACabHOTO Ta3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeqHed KHHETHUYECKOW SHEpruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOLIECCOB: N30TepMa,
u30Xopa, u3odapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJIEKyI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYyHOBCKOTO JIBHIKEHHUSI.

Mogaens onbita [lITepha.

OIBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopenb, HUTIOCTpHUPYIOLIAsk IPUPOLY 1aBJICHUS ra3a Ha CTEHKHU COCyJa.

OMBITHI, WJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJ1€aJIbHOTO T'a3a, H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

OmnpeneneHnue Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJIICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCHMOCTH MEXKTY ITapaMeTpaMU COCTOSTHUS Pa3pekeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHaMuueckass cucTeMa. BHYTpeHHss HEPrusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KonmndyecTBo TemnoTsl U pabota. BHyTpeHHssS SHEprusi 0IHOATOMHOTO
uJeaNbHOTO ra3a. Busl Teronepenayn: TEIIONPOBOIHOCTh, KOHBEKITUS, 3TydeHHE. Y IenbHas
TEMI0EMKOCTH BelecTBa. KoaudyecTBo TEIIOTHI MPH TEIUIONEpeaaye.

[TonssTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
MEPBOr0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ 'padudeckast UHTepIpeTaius paboThl rasa.

Btopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBeie MamuHblL. [IpuHIUTIBL [EHCTBUS TEeTIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
Teru1oBbIX MamnHax. KoagdunueHnt nonesnoro aeiictBus terwioBod Mammubl. [ukn Kapao u
ero K03 UIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTHYECKHIE MPOOIEMBbI TETLIOIHEPTETUKH.

TexHudeckue yCTpOMCTBA M TPAKTUUECKOE NPHUMEHEHHWE: JBUTATENb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW HSHEPruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET MPOOKH U3
OYTBUIKM TIOJ JIEWCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue »¢upa B JATYHHOU TPyOKe IMyTEM
TpeHus (BUICOAEMOHCTpALs).

H3MmeHeHne BHYyTpeHHEH sHepruu (TeMrepaTyphl) Tella Ipu Teruionepeaaye.

OnbIT 10 auabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBoil TypOHMHBI, IBUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3Mmepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoont

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue w  kumneHue. AOCOJTIOTHas U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachIeHHbI map. Y aenbHas TeIioTa mapooopa3oBaHusl.
3aBUCHUMOCTB TEMIIEPATYpPbl KUIICHUS OT AABJICHUS.
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Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucraminsl. CoBpemMeHHble MaTepuaibl. [lnaBineHue u Kpucramumszauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrniocoObl U3MepeHus BIKHOCTH.

HaGnronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/1yXa.

Pa3znen 4. diekTpoguHaMuKa

Tema 1. Inexkmpocmamuxa

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IeKTpUUYECKHX —3apsoB.
[TpoBOAHMKY, TUANEKTPUKU U TOJYTIPOBOJIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHblid  31n€KTpUyYecKHidl — 3aps.
Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro nois. IlpuHuun cyneprno3unuu
ANEKTPUUECKUX MoJiel. JINHUM Hanps>KEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratmdyeckoro modis. [loreHnman. Pa3HOCTP  MOTEHIMAIIOB.
ITpOBOAHMKY M TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MIpOHULAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M MNPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

B3aumoaencTBue HadIEKTPU30BAHHbIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEIN.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUJIACTHH,
paccTosTHUA MEXy HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuit mox. Toku é paznuunvix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAHUS DJIEKTPUUECKOro ToKa. McTouHMKM TOKa.
Cuia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTKa Lenu.

DneKTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jxoyns—Jlena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.
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DIIEKTPOABMKYILAsl CUJIa U BHYTPEHHEE COITPOTHUBIICHHE UCTOYHHKA TOKA. 3akOoH Oma 11
MOJIHOM (3aMKHYTOM) anekTpuueckoil nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakKyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MomynpoBonuukn. CoOOCTBEHHass M TPUMECHAsh MPOBOAMMOCTh MOJIYIPOBOIHUKOB.
CsaoiicTBa p—N-niepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.

DNEKTPUUECKUII TOK B PACTBOpax M paciulaBax »3JICKTPOJIUTOB. DIEKTPOIUTHYECKAs
Jucconuanus. IEKTPOIIN3.

DneKkTpuuecKkuil ToK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[Tna3ma.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETpP, BOJIBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpPbI, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIA JHOJl, TEPMUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIN JINOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaPsHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IUJIOIIATU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CwmenanHoe COeIMHEHUE TPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuibl. KopoTkoe 3aMblKaHHE TajlbBAHUYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIIECHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psaa U MPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTH JHO/1A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHune cMEIaHHOTO COEAMHEHHS PE3UCTOPOB.

N3Mepenne  JIIEKTPOABMKYLIEM CHJIBI  MCTOYHMKA TOKAa M €ro  BHYTPEHHErO
CONPOTHUBJIICHHUS.

Habmroienue snektponusa.

MexnpeaMeTHbIe CBA3H

Wzydyenne kxypca ¢usuku 06azoBoro ypoBHs B 10 kiacce OCYIIECTBISETCS € Y4YETOM
COJIEPXKATENBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMd MaTeMaTHUKH, OWOJIOTHHM, XWUMUH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, Hay4yHbIH (pakT, rumore3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, MOJICNIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JHHeWHas QyHKIMs, mnapadona,
runep6oma, ux rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU: CUHYC, KOCHHYC, TAHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX IPOEKUUU HA OCH
KOOPIWHAT, CII0KEHNE BEKTOPOB.

buonocus: mexaHudeckoe TBUKEHHE B KHUBOU Mpupoae, muddy3us, 0cMOC, TEII000MeH
KUBBIX OPTaHU3MOB (BUJIbI TEIUIONIEPEAAUN, TEIIJIOBOE PABHOBECHE), IIECKTPUUCCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUJAKOCTEM M Ta30B, JJIEKTPUUYECKHE
CBOMCTBA METAJUJIOB, AJIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJIbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.
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Texnonoeus: mpeobpa3oBaHue IBUKEHUH C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHUKE, MOJIIMIIHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCa B TEXHHUKE (pakera,
BOJAOMET M Jpyrue), [BUTATeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJyUYE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAHOMATEepHaloB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHATrpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

ITocrositHHblE MarHuTHL. B3auMozaelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHOE IIOJIE.
Bexrop marauTHONM MHAYKIMU. [[pyHIMI Cynieprio3uiy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuK. KapTiHa TMHUI MarHUTHON MHAYKLNU IOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie MpOBOAHMKA ¢ TOKOM. KapTuHa JAMHMM MHIYKIMU MarHUTHOTO MOJIS
JUIMHHOTO HIPSIMOIO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAaIIPABJICHUE.

Cuwia Jlopenna, e€ MOAyJdb W HampaBieHue. JIBUKEHUE 3apsHKEHHOM 4YacTHIBI B
OJTHOPOJTHOM MarHUTHOM noJie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIUH. [IOTOK BEKTOpa MarHUTHOM HMHIYKLIHH.
ONEKTPOABMKYIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKunuu Papazes.

BuxpeBoe anexkTpuueckoe moisie. DIEKTPOABMKYIIAas cujla HHIAYKUUU B TPOBOJHUKE,
JBIKYILEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHTYKIIMU. DJIEKTPOABMIKYILAsl CHUJIA CAMOMH Ty KIIMH.

DOHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuuyeckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHl, MJIEKTPOJIBUraTEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO IMMyYKa MarHUTHBIM TOJIEM.

JInHMM MHIYKIMY MarHUTHOTO MOJIS.

B3anMopeicTBre JByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME NEKTPOMArHUTHOM MHIYKIIUH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIJIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MOTOKA.

SIBieHME CAaMOMHYKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKHU C TOKOM.

HccnenoBanue JeMCTBUS MOCTOSIHHOIO MarHATa Ha PaMKY C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pa3gea 5. Kojie0aHus M BOJHBI
Tema 1. Mexanuueckue u In1eKmpomazcHumHvle KOae0anus
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KonebGarenbnass cucrtema. CB0OOOMHBIE MeXaHWYEeCKHWe KoyeOaHusa. [apMoHHUYeckue
konebanus. Ilepmon, wactora, amrumrtyna u ¢asa kosnebanuid. IlpyXMHHBI MasTHUK.
MareMaTnyecknii MasTHUK. YpaBHECHHUE TapMOHHMYECKUX KoJjieOaHui. [IpeBpaiienune sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebartenbubiit kKOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHHIE KOJEOAHUS B HJICATHHOM
KOJIOATeIbHOM KOHTYpe. AHAJNOTHs MEXIY MEXaHWYeCKMMU M 3JICKTPOMAarHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UICATBLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYyX/IeHHbIE MEXaHUYECKUE KojaeOaHusl.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE SIEKTPHUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AeKkTposHepruu. KynapTypa wucnonab3oBaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KHU3HHU.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habmroienue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BBIHYX/IEHHBIX KOeOaHUI.

Habmtonenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HANpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOpPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPHOa MABIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B LENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKH U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHnnyeckue BOJIHBI, yCI0BHs pactipocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHus
U januHa BonHBL [lomepeunble W mpononbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3IyYeHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarautHO# BoiHe. CBOMCTBa AJIEKTPOMATHUTHBIX
BOJIH: OTpa)X€HHe, IpeJloMIIeHue, Moispu3zanus, Audpakuus, uHtepepeHius. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHre SJeKTPOMArHUTHBIX BOJH B TEXHUKE H
ObITY.

[TpuHIMIIBI pagUOCBSI3U U TeleBUACHU. Paguonokanmys.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH cpebl.

TexHuyeckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3BYKOBAsl JIMATHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PajAUONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.
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Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromieecs Teno Kak UCTOUYHUK 3BYKa.

Habumronenne otpaxkeHus U IpeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny u AMPpakiui MEXaHMYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmoienue CcBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyd cBera. ToYEYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. [locTpoeHune Hu300pakeHUN B IJIOCKOM
3epKaje.

[Ipenomnenune cBera. 3akOHBI MpeIOMIICHUS CBeTa. AOCOJIOTHBIM  IOKa3arTesb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yroa MONHOrO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

CoOuparomme W paccewBaromue JHUH3BL. ToHKas nmH3a. DOKYCHOE pAaCCTOSHUE U
ONTHYECKasl CHJIa TOHKON JIWH3BL. [locTpoeHne n300pa>keHuit B COOMPAIONINX U PACCEHBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonmnoBas ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuumonHas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuszanus ceera.

TexHuuyeckue ycTpoWcTBa M IpPaKTUYECKOE MPUMEHEHHE: O4YKH, Jyna, (oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIEeCKOM, BOJIOKOHHAs OMNTHKa, AUQPpPaKIHOHHAS
peméTKA, OISAPONLI.

Llemoncmpayuu

[IpsimonuHeHOe pacnpocTpaHEeHHe, OTpakeHHWEe U MperoMieHue cBeTa. Onruueckue
pUOOPBHI.

[TonHOE BHyTpeHHEE oTpakeHrne. MoJienb CBETOBO/IA.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHinm cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ TOMOLIbIO AU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

H3mepenne nokaszaresns IpeaoMIICHHs CTEKIIa.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.

Paznen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHTEILHOCTH
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['paHunbl NPUMEHUMOCTH KJIACCHMYECKONM MeXaHWKH. [locTymaTel cnenuansbHON Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B Bakyyme, MNPUHIUI
OTHOCHUTEJIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPIHs OKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHeprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onbiter A. I'. CroneroBa. 3aKoHBI

dororddekra. Ypapuenue Diinmrteitna mia Gotodddexra. «Kpacnas rpanuna» gorodrddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.

XHMHYECKOE JEHCTBUE CBETA.

TexHHUecKknue yCTPOWCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poToryneMeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®oTo3¢(eKT Ha yCTaHOBKE € IIMHKOBOM MJIaCTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeToaHoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. [lmanerapHas
mozenb atoMa. Iloctynatel bopa. M3nyuyenue u nornomeHue GOTOHOB NpHU IEpexoje aToMa ¢
OJIHOTO ypOBHS B3HepruuM Ha Japyroil. Buasl cnekTpoB. CrnekTp YpOBHEW S3HEpPruM aroma
BOZOpOAA.

BonnoBeie cBolicTBa yactull. Bosusl ne bpoinsa. KopmyckynsipHO-BOJTHOBOM Ayallu3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3IIyUEHHE.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

OrnpenenieHne JUIMHBI BOJIHBI Jla3epa.

HabmoneHne nuHeuaThIX CEKTPOB U3ITyUeHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amommnoe sa0po

OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHHS  sjpa. OTtkpsITHE
panuoakTuBHOCTU. OnBITH Pesepdopna mo onpeaeneHnio coctaBa paJioakTUBHOTO M3ITyUeHHs.
CsaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWrTpoHa. Hyxionnas mopnens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-uzinyueHue. 3akoH
pazroaKTUBHOIO pacnaja.

DOHeprust CBSA3M HyKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Macchl spa.

Anepubie peakunu. JleneHue u CUHTE3 AlEp.

Snepubiii peaxktop. Tepmosnepubiii cunHTe3. IlpoOremMbl M MEPCHEKTHUBBI  SACPHON
JHEPreTUKU. DKOJIOTMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.
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DneMeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

MeTo/1bl HAOIOICHUS U PETHUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTallbHbIE B3auMoJIeHCTBUS. EnuHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHUYEeCKUEe YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi bomoOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbel pa3Butus acTpoHoMuu. llpukiiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IJIAHETHI, UX BUJUMOE JBUKECHHE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHIEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3JBI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocje0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLa U 3BE31. DTalbl KU3HU 3BE3L.

Muneunsiii [1yTe — Hawa [Manaktuka. [lonoxxenue n neukenue Connua B ['anaktuke. Tunbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoii. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bonsioro B3peiBa. PennkroBoe n3nyueHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C UCIHOJIB30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUISL OIIpEICNICHUs MOJI0KEHHsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoro noxymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JlyHsl, mianet, Muneusnoro IlyTu.

O0o0maroniee NoBTOpeHHE

Ponp u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
THUUECKON cdepax MesATEJbHOCTH 4YeNIOBEKa, poJlb W MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOJb (QHU3MUECKOW Teopud B (HOPMHUPOBAHUU
IpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B OOIIEM STy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeamMeTrHblie CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kilacce oCymIecTBISieTCS C YYETOM
COJIepKaTeNbHBIX MEXIPEIMETHBIX CBA3€M € KypcamMH MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHME, Hay4HbIM (akr, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTApHBIX (DYHKIIHIA,
HPU3HAKK OJ00MS TPEYTOJIbHUKOB, ONpeAEIeHNE oAU TNIOCKUX PUryp 1 00bEMa Tell.
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Buonozus: >nexTpuyeckue SIBICHUS B JKUBOM Npupoze, KojeOaTelbHbIE IBM)KEHUS B
JKUBOU TIPUPOJE, ONTUYECKHUE SBICHUSA B JKUBOM INPUPOJE, NECUCTBUE DPAJMALMM HA JKUBbBIC
OpraHU3MBI.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPHUCTa/UIMYECKast CTPYKTypa TBEPIABIX TEll,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUINYECKON PEIIETKHU, CIIEKTPAJIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3AJIEKH MArHUTHBIX pya, (POTOChEMKA 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHUE 3eMIICTPSACECHUMN.

Texnonozus: NTMHUM BJIEKTPOIIEpPENad, T€HEPATOP IEPEMEHHOIO TOKA, DJICKTPOJABUIATEb,
UHAYKIMOHHAs IeYb, pajap, pajuoONpUEMHHUK, TEIEeBU30p, aHTeHHa, Tenedon, CBYU-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
. HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/ EpOrPAMMEI Beero Kognpo.m)m,le l'[p6aKanec1me 06PA30BATEIBHBIE
padoTsI padoThI pecypesI
Pa3nen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®du3uKa U METOJbl HAYYHOTO MMO3HAHUS 2 bubmorexa [TOK
' https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Pazjnen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunemaruia > https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
22 i ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmnoreka [JOK
' da30BBIC IEPEXO,IBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpocTaTuKa 10 1 bubnmnoreka [JOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41bf72

ITocTOsIHHBIN 2I1EKTpUYECKUNA TOK. TOKHU B

bubmuorexa [JOK

4.2 pasIMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemsi 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoJsmn4yecTBO 4acoB JJIeKTPOHHbIE
. HanmenoBaHue pa3jie/ioB U TeM (uu¢poBbIe)
Ne n/mm Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 0Bpa30BATETBHBIE
padoTbl padoTbI pecypebi
Paszpnen 1. JIEKTPOIMHAMMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHasI 11 1 3 bubmuorexa [JOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKHe U 3J1€KTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuotexa [JOK
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 hitps://m.edsoo.ru/7f41c97¢
bubmuorexa [JOK
4.2 Ctpoerre atoma 4 https://m.edsoo.ru/7f41c97c
43 ATOMHOE PO 5 bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Paznen 5. 3JAEMEHTBI ACTPOHOMMHU U ACTPOPU3NUKH

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ﬁg(;H_I;I/OTeKda LIOK/7 £41c97
pS://m.edso0.ru cy/C

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIEE TIOBTOPEHUE

61 OoGuaiouee nostopere 4 Pipsdim edso0 TUTF4L6G7e
Hroro no pazneny 4
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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INIOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC

Ne KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE

wn Tema ypoka Beero Kontposbubie IIpakTHnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThbI pecypcbl

L Hayermme veroas mosmamnn ) Bubmiorexa LIOK

ay A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEro MUpPa
Posb 1 MecTo ¢uzuku B

2 ($hOpMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
HAay4HOU KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIbHOCTHU JIIOIEH
MexaHnyeckoe ABUKEHUE.

3 OTHOCUTEIHHOCTh MEXAaHUUECKOTO 1 bubnuorexa [JOK
nsmkenus. [lepeMerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE

4 PaBHOMEpHOE ITPAMOIIMHEHOE 1 bubnuoreka [IOK
JBHYKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOIUHENHOE 1 bubnnoreka [JOK
JBHKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHue. Y CKopeHue 1 bubnunorexa [JOK
CBOOOJTHOTO T JCHUSI https://m.edsoo.ru/ff0c39cc

;| Aot e o | Bumorers 110K

CHHE MATCPHATLHON TOTRH O https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 11:[ :J?;HHP;IIHI?I;HOCI/IZ?IT;{IECTP;I TEMBI 1 Eubmorexa LIOK
o CHEPIY v eHeTe https://m.eds00.ru/ffoc3be8
otcyera. [lepBbiii 3akoH HproTOHA
Macca tena. Cuina. HpHHHIiI'H BuGmuorexa LJOK
9 Cynepro3uIuu cuwi. Bropoii 3akon 1

HrroToHa mJist MaTepuaibHOM TOYKHU

https://m.edsoo.ru/ffOc3be8
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Tperunii 3akoH HproToHA 111

bubmuorexa [JOK

10 MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
o | e sempnors e, Cur B LOK
' https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuueHnt

13 TpeHus. Cuiia COnpoOTUBIIEHUS ITPU bubnnoreka [JOK
JIBUKCHUH TeEJIa B )KUIAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTensHoe U BpaliareabHOe

14 JBIKEHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tena. MoMeHT cuitbl. [1medo Critbl. https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBECHs TBEPIOTO Tesa
Hmnynbc MmaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnuoteka [JOK
Nmrynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBJKEHHE
PabGoTa 1 MOIIIHOCTH CHIIBI.

16 Kunerndeckas sHeprus bubnuoreka [IOK
MatepraabHOI ToukH. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHYECKOW SHEPTUH
[ToreHuuanpHast SHEPTHUS.

g | R oty B LOK

: https://m.edsoo.ru/ffOc461a
[ToreHmanbHas 3HEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTenumansHbIC U
18 HETNOTEHIMaJIbHBIE CUJIBL. CBSI3b bu6mmorexa [IOK

pa6OTLI HCIIOTCHIMAJIBHBIX CHUJI C

H3MEHEHHEM MEXaHHISCKOM OHEPIrun

https://m.edsoo.ru/ff0c478c
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19

20

21

CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MEXaHUYeCKOM OHEPIrun

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKON
SHEPruM Telia Ha IPUMepe
pacTSKCHUST PE3HHOBOTO JKT'yTa)

KonTponbhas pabota no teme
«Kunemaruka. JlnHamuka. 3aK0HbBI
COXpaHEHUs B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. bpoyHOBCKOE ABUXKEHUE.

Huddy3us

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4h74

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?

22

23

24

25

Xapaktep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

Macca monekyn. KonuuectBo
BeniecTsa. I[locrosHHas ABoraapo
TennoBoe paBHOBECHE.
Temneparypa u e€ u3mMepeHue.
IITxamna remneparyp Llenbcus
HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

27
28

AGcomoTHas TemrepaTypa Kak Mepa
CpPEIHEW KUHETUYECKON SHEPTUU
JIBUKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e
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https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MEXK/]ly TapaMeTpaMH COCTOSTHUS
Pa3peKEHHOTO raza

HSOHpOHCCCH B HACAJIbHOM ras€ u

bu6mmoreka [IOK

29 uX rpaduuecKoe MpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTtpeHHss sHEeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ u3menenus. Konuuecto bubnmoreka [JOK
TEIUTIOTHI K paboTa. BHyTpeHHSIs https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJHOATOMHOTO UACATHHOTO
raza

31 Buas! Teronepenaun Eubmiorexa [JOK

https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEMIOEMKOCTH BEIIECTBA.

32 KonuuecTBo TemnoThl npu bubnnoreka [JOK
Terionepenaye. AauadaTHbIi https://m.edsoo.ru/ff0c5c36
poLecc
[IepBblil 3aKOH TEPMOAMHAMUKH U bubnnorexka [JOK

33 )
€ro MpUMEeHEHHE K U30IpoIieccaM https://m.edsoo.ru/ffOc5efc

w | Heclommmorm e e 10K

) https://m.edso0.ru/ff0c6230
TEPMOJIMHAMUKHI

35 [Tpunnun geiicteus u KITJ{ bu6nmoreka [JOK
TETJIOBOM MAIlTHHBI https://m.edsoo0.ru/ff0c600a

36 Hukn Kapnuo u ero KIT/|

37 DKOJOoTH4YecKHe MpoOIeMbl
TEIIO3HEPTeTUKH

38 Sﬁ%i?}?;?;lfa?gfmm OcHoBBI bubmorexa LHOK

' https://m.edsoo0.ru/ff0c6938
TEPMOTMHAMHKI
KonTponbhast pabota no teme
39 «MonexynspHaas ¢puznka. OCHOBBI bubmorexa HOK

TEPMOANHAMHKN

https://m.edsoo.ru/ff0c6a50
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[TapooOpazoBanue u KOHIEHCALIMSL.

bubmuorexa [JOK

40 VciapeHue u KUIeHue https://m.edsoo.ru/ff0c63b6
Sl smmmocrs sostyxa, Hacsmiemsi ubmioresa LIOK
map Ayxa. = https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramiuueckue u
2 cvoners xpueramon. Hone BuGmorera LIOK
P R https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE
MaTepuabl
R —— BuGmorera LIOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmuorexa [JOK
44 YPaBHEHUE TEILIOBOTO Oananca https://m.edsoo.ru/ff0c6820
g | oo e Sy BuGorera LOK
DAL s p https://m.edsoo.ru/ffOc6bcc
3apsi0B
o | Soomomms s Buorera LOK
YIPOBO ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs 3JIEKTPUUYECKOTO 3apsia
q | ot s Yo Bumorera 0K
Y ’ P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IprHIMn cynepno3sunun bubnnoreka [JOK
ANIEKTPUUYECKUX NoJel. JIuHuu https://m.edsoo.ru/ffOc6df2
HaINPsKEHHOCTH
p | Do oo BuGorera LOK
- . https://m.edsoo.ru/ff0c600
MOTEHITHAIOB
50 [IpoBOAHMKY U AUDIIEKTPUKH B bubnnoreka [JOK
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51

SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IBJ'ICKTpI/ILIeCKaH IIPOHUIIAEMOCTD

OnekTpoéMkocTh. KoHnniencarop

https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCAaTopa. DHEPTus
3apsHKEHHOT0 KOHIeHCaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

54

55

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHIeHcaTopa"

[TpuHIMT NEHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOITMPOBAILHOTO
amrmapara, CTpyWHOTro puHTepa.
DIeKTpOCTaTUYECKas 3alIHTa.
3azemiieHue AIeKTPONpruOOpOB

DIIEKTPUUECKHI TOK, YCIOBHS €0
cymectBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma J1s
y4acTKa Ienu

56

[MocnenoBarenpHOE, TapaLIEIBHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGoparopHas
pabota «/3y4ueHne CMEIIaHHOTO
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PabGora 1 MmomiHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bubnmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa A1 OJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne D/1C ncrtounnka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0
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60

DNeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCHMOCTh
COIIPOTUBJICHUA MCTAJIJIOB OT
TemriepaTypbl. CBEpXIIPOBOIMMOCTh

DJIEKTPUUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

62

[ToynpoBOAHUKH, UX COOCTBEHHAS
U IIpUMECHasi IPOBOJAUMOCTb.
CaoiicTBa p—N-mepexo/a.
[TorynpoBOIHUKOBBIE TPUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLUAITHS.
DIIEKTPOIHN3

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

64

65

DIIEKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSTENILHBIN U
HECaMOCTOSITEIIHBINA pa3psl.
Monnus. [1mazma

DnexTpuueckue npuOopsl U
YCTPOMCTBA U MX MPAKTUIECKOE
npuMeHeHue. [IpaBuia TeXHUKN
0e301acHOCTH

Ob6o06maromuit ypok
«DNEKTPOAMHAMHUKAY»

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c88be

66

KonTponbHas padbora no teme
«Onektpocratuka. [TocTosHHBIN
3NEKTpUYECKUl TOK. TOKHM B
pa3IMYHBIX CpPEaax»
/Bcepoccuiickasi mpoBepovHast
paboTa npu NpoBeICHUH Ha
OyMa)XHOM HOCHUTEJIE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8a8a

67

PesepBHbIil ypok. KoHTpoabpHas

bu6mmorekxa [IOK
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pabora o Teme

https://m.edso0.ru/ff0c8c56

"DnexkTpoaguHaMuKa"
68 PesepBHbIil ypok. O600mIIarommit 1 bubmuorexa [JOK
ypok 1o TeMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U pPOBbIE

Ne Tema ypoka KonT 1 Aara 00
/o Beero POJIbHbIE PaKTH4YeCcKHe u3yuenus Pa30oBaTEJIbHBbIC
padoThbI padoThbI pecypcbl
IlocTostHHEIE MATHUTEI U UX

1 B3auMOJIeicTBUE. MarHuTHOE TOJIE. 1 bubnmoreka [JOK
BekTop MarHuTHO#M MHAYKIIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKLIHUH
MarauTHO€E 1oJIe MPOBOJIHHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmoeicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopartopHas pabota «M3yueHue

3 MaFHﬁTHOE“)O HOJP;;[ KaTymKHyc 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ffOc98fe
TOKOM)
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlabopaTopHas pabota 1 1 bubnuoteka [JOK
«HccnenoBanue NeicTBUA https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleficTBE MarHUTHOT'O MOJIS Ha

5 JBUKYLIYIOCS 3apsKEHHYIO 1 bubnnoreka [JOK
yactuily. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHna
DneKTpoMarHuTHasE WHIYKITHS.

[ToTrok BeKTOpa MarHUTHOM

6 naaykuuu. J1C nuanyknuu. 3akoH 1
3JEKTPOMArHUTHOM MHIYKIUU
®dapanes

7 JlabopaTopHas paboTta 1 1 bubnuorexa [JOK
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«UccnenoBaHue BiacHUS
AJICKTPOMArHUTHON WHIYKITU

NuaykTuBHOCTH. SIBIeHUE
camounaykiuu. 3J1C
CaMOMHAYKITUU. DHEPTHsI
MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DNIEKTPOMArHUTHOE T10JIe

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
ANEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTETU
AJIEMEHTAPHBIX YaCTHII,
WHyKIMOHHAS M1€Yb

https://m.edsoo.ru/ff0cal50

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

Oo6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHUTHas
WHIYKIUSD)

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

12

13

14

KonTponbhas padota no teme
«MarnutHoe 1noue.
DNeKTpOMarHuTHasi UHIYKLUs

CB00O/IHBIE MEXaHNUECKUE
koseOanus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHeprun

JlaGopatopHnas pabora
«HccnenoBanne 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTHA ¥ MacChl
rpy3a»

KonebaTenbHbIi KOHTYD.
CBoOOAHBIC PTIEKTPOMArHUTHBIE
Koye0aHus B HACATILHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0caf06

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820
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15

16

17

18

19

20

21

MCKAY MCXaHUYCCKUMU U
OJICKTPOMAarHMTHBIMHA KOJIEOAHUSIMHU

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHUH B UJI€AJTLHOM
KoJ1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxarommx
KoseOaHusx. BelHyX1eHHbIE
MeXaHUYEeCKue KojaeOaHusl.
Pesonanc. BeinykaeHHbie
3JIEKTPOMAarHUTHbIE KOJIeOaHHs

[TepemeHHbIN TOK.

CuHycouJanbHbIN epeMEHHBIN TOK.

MOUIHOCTb TEPEMEHHOI0 TOKA.
AMIUINTYAHOE U JEHCTBYIOLIEE
3HA4YEeHUE CUJIbl TOKA U HAIPSHKEHUS

Tpancdopmarop. [IponsBocTso,
nepeaya u norpedaeHue
EKTPUYECKOU SHEPTUU

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKQ, JUHUU JJIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynberypa ucnons3oBanust
3JIEKTPOIHEPTUU B MOBCEIHEBHOMN
YKA3HU

MexaHnueckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTb pacnipocTpaHEHHS U
JuIiHa BOJIHEL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

bubmuorexa [JOK
https://m.edsoo.ru/ff0chd34

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

bubnmoreka [JOK
https://m.edsoo.ru/ffOcca54

39
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3Byk. CKOpoCTh 3ByKa. I'poMKOCTh

bubmuoreka [JOK

22 3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
e B 10K
' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJH
[IpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pazpurue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonrtponbHas padota «Konebanus u bubnnoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimoninHENHOE pacpoCTpaHEHHE
2% CBETa B OJIHOPOHOM cpejie. bu6mmoreka [IOK
Toueunsiii ncToyHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
27 oOTTlfaa;;eI-IIII/II/I; CC;:TT; -éiﬁ;’;;lme bubmorexa [IOK
o https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
28 BHYTpPEHHEE OTpaKeHUE. bubnunoreka [JOK
[penenbHBINA YroJ HOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKeHUS
29 JlaGopatopnas pabora «M3mepenue bubnuoreka [IOK
MOKA3aTellsl MPEJIOMIICHHSI CTEKIIa) https://m.edsoo.ru/ff0cd67a
o | M Tomreeme mepmmemi B 10K
: ‘ https://m.edsoo.ru/ffOcddle
YBenu4eHue JUH3bI
JlabopaTopHas pabota
31 «HccnenoBanue CBOWCTB
M300paKeHU B IMH3AX»
Jucnepcus cBera. CIoXHBIA COCTaB
32 oemoro ceera. L[Bet. JTaGopaTopHas

pabota «Habmroienue nucnepcun
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CBCTa»

33 Wutepdepennus cera. Audpaxius bubmuoreka [IOK
cera. JludpakironHas pemeéTka https://m.edsoo.ru/ffOced22

34 [TonepedyHOCTH CBETOBBIX BOJIH. bubmuorexa [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ffOcf02e
Onrtuyeckre mpuOOPHI U yCTPOUCTBA

35 1 yCIIOBHS X 6€30MacHOTO
IPUMEHEHHS
['paHuIIBI TPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHHUKHU. bubmuorexa [JOK
[MocTynaTel crielManbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH

37 ooggggggﬁg;ﬁi; 3ameniieHue bubmorexa [TOK

' https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpPALLEHUE JITTUHBI
DHeprus U UMILYJIbC

38 pENATUBUCTCKON YacTUlbl. CBA3b bubnuoreka [IOK
MAacChl C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi MOKos
KonTponbHas pabota «OnTuka.

39 OCHOIIZI)I CHGHIfaHBHOf/'I TEOpUH EH@I_HOTeKa HOK

ttps://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»

40 ®otonsl. ®opmyiia I1nanka. bubnuoreka [IOK
DHeprus 1 UMIyJibc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIETOBAaHUE BuGmmotexa LIOK

4 g:ﬁi?ﬁiﬂa' Omprrer A. T https://m.edsoo.ru/ffOcffc4
3akoHbl poTodp(pekTa. YpaBHEHNE

42 aﬁHHITegHa HH(IS)I(b(bOTOS(i)(geKTa. EH@I_HOTeKa LIOK

ttps://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosdpdexra
43 JaBnenue cBera. Onbithl [1. H. bubmuorexa [JOK

JleOeneBa. XuMHUUECKOE JeliCTBUE

https://m.edsoo.ru/ff0d04a6
41
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CBCTa

TexHuyeckue yCcTpoucTBa U
MIPAKTUYECKOE TPUMEHEHHUE:

44
(doTorIeMeHT, POTOIATUHK,

COJIHEUHas OaTapesi, CBETOIUO/T

45 Pemrenue 3agad mo reMe «DI1€MEHTHI bu6mmoreka [IOK
KBAHTOBOM OITHKH https://m.edso00.ru/ff0d0302

o | Mo oo Toueone Ome .,

https://m.edsoo.ru/ff0d091a
gactuil. [[manerapHast Moaellb aTOMa
bu6mmoreka [IOK

47 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
Wzny4yenue u noriomieHue GoToHOB

48 IIPHU TIEPEXOIC aTOMa C OJTHOTO bu6mmoreka [IOK
YPOBHSI SHEPTHH Ha Ipyroit. Bus https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomnnoBbI€ cBOicTBa yacTull. BoHEI

49 ne bporina. KopnyckynsipHo- bubnuoteka [JOK
BOJIHOBOH JTyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3TyUeHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Pesepdopaa mo bubnmnorexa [JOK
OTIPE/ICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TYUYEHHS
CgoiicTBa anb(a-, 6era-, ramma-

51 n3iydeHus. BausHue
PaMOaKTUBHOCTH Ha )KUBBIC
OpTraHHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

50 N3otonsl. Anbga-pacna. bubnuorexa [IOK

DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. ['amma-usinydyeHue

https://m.edsoo.ru/ff0d1162
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53

DHeprus CBS3M HYKIIOHOB B siIpe.
Snepubie peakuuu. S nepHbii
peaktop. [IpobremMbl, TEPCIIEKTHBEI,
AKOJIOTUYECKHE ACTICKTHI SICPHOM
JHEPreTUKU

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpBITHE
03UTpoHa. MeTobl HaOM0IeH s U
perucTpanmu 3JIeMEHTapHbIX
yactul. Kpyrisliii cron
«DyHaMEeHTaIbHbIE
B3auMoieicTBus. EnnncTBo
(bu3N4IeCKOil KAapTHHBI MUPa»

bubmuorexa [JOK

https://m.edsoo.ru/ff0d0e38

55

56

3T allbl pa3BI/ITI/I$I aCTp0HOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMUHM. By
3B&3mHOrO Heba. Co3Be3aus, ApKue
3BE3/Ibl, INIAHETHI, UX BUAUMOC
nBrkenre. CoJIHEUHas cucTeMa

Connne. ConHevHasi akTUBHOCTb.
WcTtounuk sHeprun ConHua v 3BE3]1

57

3BE3BI, NX OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BAaTEIbHOCTH. BHyTpeHHee
cTpoeHue 3B€371. COBpeMEHHbIE
MIPEJICTABICHUSI O TIPOUCXOKICHUU U
spostronny CoJiHIa U 3BE3

58

59

Mneunsiii [1yTe — Hama
I'amaktuka. [TonoxxeHnue u IBHKEHHUE
Comnna B 'anaktuke. I'amakTUKH.
UYEpHble AbIPHI B sipax rajJakTUK
Bcenennas. Paz0eranue raiakTuk.
Teopus bonpmoro B3peIBa.
PenukToBO€ M3NyUYeHHUE.
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MeraranakTuka

60

61

Hepermennsie npo0iaembl
aCTPOHOMHHU

KontposnbHas padota «IeMEHTHI
aCTPOHOMHUU M aCTPOPHUIUKI

62

O6o6matomuii ypok. Ponb pusuku
U aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHON 1
ATUYECKOH cdhepax NesaTeIbHOCTH
YyeJIoBeKa

63

64

65

66

O6o6maromuii ypok. Pois u Mmecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
MUpa

O6o6maromuii ypox. Pois
(busnveckoit Teopuu B
(hopMHUpPOBAHUH MTPECTABICHUHN O
¢du3nuecKoil KapTuHe MUpa

Oo6o06maromuit ypok. Mecto
(bu3nIecKoil KapTUHBI MHpPa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O PUPO/Ie
PesepBHbIil ypok. MaruutHoe mnoie.
DNeKTpOMarHuTHasi HHAYKIUS

67

PeseprubIiil ypok. Ontuka. OCHOBBI
CIIELIMAIBHON TEOPUU
OTHOCUTEIBHOCTH

68

Pesepnbiii ypok. KBanroBas ¢pusuka.
DneMEeHTHl aCTPOHOMUU U
acTpopu3UKH

bubmuoreka [JOK

https://m.edsoo.ru/ff0d1784

44



https://m.edsoo.ru/ff0d1784
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CIIOCOBbI ONEHKH JOCTHXEHUA YHAIIUMUCH ITVTAHUPYEMBIX PE3YJIBTATOB

MunuctepctBoM npocenieHus Poccuiickoit @eaepanuu noAroToBiIeHbl METOAMYECKUE pekomMeHaauuu nucbmo ot 13.01.2023 Ne 03-
49 1o cucTeme OICHKH JOCTHKCHUS 00YJarOIIUMUCS TUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI MPOTPAMM HAYaJIbHOTO O0IIEr0, OCHOBHOTO
o01ero u cpeHero odIero 0opa3oBaHusl.

B cooTtBercTBHM co cTaThelt 28 DenepanbHoro 3akoHa ot 29 nekabps 2012 r. N 273-D3 "O6 obpazoBanuu B Poccuiickoit denepanuun (nanee
- GenepalibHBIN 3aKOH) OCYIIECTBICHHE TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTAllMU 00YUAIOIIUXCSl OTHOCUTCS K
KOMIIETEHIIMH 00pa30BaTEeIbHON OpraHU3alllu.

OO6pa3oBarenbHbIe OPraHU3aIMK YCTAHABINBAIOT (DOPMBI, IEPUOIUYHOCTD U MOPSIIOK UX MPOBEICHUS; BEAYT HHANBUAYAIbHbII y4eT
PE3yJIBTaTOB OCBOSHUS 00YUYAIONTUMHUCS 00pa30BaTEIbHBIX MPOTPAMM, a TAKXKE XPAHIT B apXHUBaX HHPOPMAIHIO 00 ITHX pe3yIbTaTax Ha
OyMa)XHBIX U (WJIM) JIEKTPOHHBIX HOCUTETISX.

Brenpenre 00OHOBICHHBIX (pe/iepabHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIIbHBIX CTAaHIAPTOB HAYAILHOTO OOIIET0, OCHOBHOTO OOIIETO U
cpennero obmiero oopazopanus (manee - PI'OC obmero odbpazoBanus), pemaeparbHbIX OCHOBHBIX 00111€00pa30BaTEeIbHBIX IPOIPAMM
AKTyTH3UPOBAIO HEOOXOMMOCTh BBEICHHSI €TUHBIX TIOJIX00B K CHCTEME OLICHUBAHUS JOCTHKCHUS 00YJIArOIIMMHUCS TIAHUPYEMBIX
pe3yJIbTaTOB OCBOCHUS MPOTPaMM COOTBETCTBYIOIIETO YPOBHS 00pa30BaHusl.

YcranosnenHast @I'OC o0miero 00pa3oBaHUs CUCTEMA OLIEHKU JOCTHXKEHHS 00yUaroUMUCS IJIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
0011e00pa3oBaTeIbHBIX MPOTPaMM Ha BCEX YPOBHIX 00pa30BaHUS UMEET €AUHYIO CTPYKTYPY M CTPOUTCS Ha OOIIMX JJIsl BCEX YPOBHEN
NPUHIUNAX U TOJOKEHUSX.

1.1. OpI/ICHTaHI/IH OLICHKHU Ha YIIPABJICHNEC Ka4YCCTBOM O6p330BaHI/I$I.

[IprHIMNIMATBHO BaXKHBIM MOJIOKEHHEM OPTraHU3alMi CUCTEMbI OLIEHKH SBIISIETCS BBIXOJ 32 PAMKHU KOHTPOJIS 3HaHUW. Ee BaxHeunen
byHKIMEH cTaHOBUTCS OpHEHTalUs 00pa30BaTEeNIbHOTO MpoIlecca Ha JOCTIKEHHE TUTAHUPYEMBIX Pe3yJbTaToB, 00ecledeHre Ha 3TO OCHOBE
3¢ pexTHBHON 00paTHO CBSI3H, MO3BOJISIOIICH OCYIIECTBISITH YIIPaBiIeHHe 00pa30BaTeIbHBIM MTPOIIECCOM. JTO, B CBOIO O4epe/b,
MpeJIoJiaracT BOBJICUEHHOCTh B OIIEHOYHYIO JIEATEIHHOCTh HE TOJILKO MEIaroroB, HO M CaMUX O00YYaroIIHXCs.

EnuHbpIM MEXaHHU3MOM YHpaBJICHUA KaYCCTBOM 06p8.30BaTCJ'ILHLIX PE3YIILTATOB ABJISICTCA OPUCHTALMA HA MJIAHUPYCEMBIC PE3YJIbTAThl U
KOMIIJICKCHBIN noaXoJ K UX OLICHKE.

1.2. BHyTpeHHEE ¥ BHENIHEE OLICHUBAHUE.
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Ha Bcex ypoBHSX IIKOJIBHOTO 00pa30BaHUs CHCTEMA OLIEHWBAHUS BKIIIOUAET pa3indHble (OPMbI OLIEHKH, KOTOPbIE MOYKHO YCIIOBHO Pa3IeIUTh
Ha JB€ OOJBIINE TPYNIIBI - BHYTPEHHEE (BHYTPHUIIKOIBHOE) OIIEHUBAHNUE U BHEIIHEE OlleHnBaHue. OHM HANpaBJICHbI HA BHISIBJICHUE
0COOEHHOCTEH TOCTHKEHUSI 00yUYaloIUMUC 00pa30BaTeIbHBIX PE3yIbTaTOB.

BryTpenHee (BHYTPUIIKOJILHOE) OLICHUBAHUE NIPEIHA3HAYACTCS ISl OPraHU3alliy Ipolecca 00yUYeHHsI B KJIacce 0 y4eOHBIM IIpeIMeTaM
peryiupyercs JOKaJlbHbBIMU aKTaMU 00pa30BaTesIbHOM OpraHu3anuu (MOJ0XKEHHUEM) U I0JDKHO BKIIIOYATh:

TEKYIIYIO OIICHKY, TPEICTaBISIONIYI0 COO0H Mpoleypy OLEHKH HHIUBUAYAIbHOTO MIPOABUKEHHS 00YUaIOIIUXCS B OCBOCHUH IPOTPaMMBbl
y4eOHOr0 MpeaMeTa U ONPEACIISIEMYI0 YUUTEIEM B COOTBETCTBUU C LEJISIMU U3YUEHUSI TEMATUYECKOTO pa3jiena, yueOHOro MOyJisd, y4eOHOTo
nepuoja u mp.;

IPOMEKYTOUHYIO aTTECTAIUIO, TPEJICTABIAIOLIYI0 COOOH MpoLeaypy aTTeCTaluu 00yJaromuxcs N0 npeaMery (IpeaMeram), KoTopas MOXKeT
POBOJUTHCA MO UTOTaM y4eOHOTO rojja UM HHOTO y4eOHOTO MePHo/a;

CTapTOBBIC (IMArHOCTUYECKKE) paOOTHI, HAITPABICHHBIC HA OLICHKY OOl TOTOBHOCTH O0YYArOIIUXCs K O0YYCHHIO Ha JIAHHOM YPOBHE
00pa30oBaHMs, TOTOBHOCTH O0YYAFOIIUXCS K IPOX0XKICHUIO TOCYIAPCTBEHHOW UTOTOBOM aTTECTAIMU U IPYTUX MPOIETYP OLCHKH KauecTBa
o0pa3zoBaHus;

KOMIUIEKCHBIC (IMarHOCTHYECKKE) pabOThl, HANPABJICHHBIE HAa OLIEHKY JOCTHKEHUS 00yJarOIMMUCS MTPEMETHBIX 1 METaIPEAMETHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB.

Bce snemeHTH cHCTEMEBI BHYTPHIIKOJIBHOTO OLICHUBAHUSA 110 y‘-IC6HI>IM npeamMeTam o0ecrneynuBaroT BHy’[‘pI/IHIKOJ'H)HI)II\/'I MOHUTOPHUHT
O6paBOBaTeJ'IBHBIX HOCTHX(CHHﬁ, BKJ'IIO"IaIOIJ_[I/II\/’I OLICHKY YPOBHA ,Z[OCTpI/I)KeHI/Iﬁ JIMYHOCTHBIX, MCTAIIPEAMCETHBIX U IMIPECAMETHLIX PC3YyJIbTATOB.

K nponeaypam BHEIIHEN OLIEHKH OTHOCSITCS:
rocy/apCTBEHHAasi UTOroBas aTTecTanus (TOJIbKO sl YPOBHEW OCHOBHOI'O OOIIETO U CPETHETO OOIIETO
o0Opa3oBaHus);

BCEPOCCUICKHE TPOBEPOYHBIC PA0OTHI KaK KOMITJICKCHBIN MPOEKT B 00JIACTH OIICHKU KadecTBa 00pa30BaHUsl, HAMPABICHHBIN HAa pa3BUTHE
eMHOTO 00pa3oBaTeNbLHOTO IpocTpancTBa B Poccuiickoit deneparuu;

MOHUTOPHHTOBEIC UCCIICAOBAHUA q)ezlepa.anoro, PEruoHaJIbHOI0 U MYHUIIUIIAJIBHOT'O ypOBHeﬁ.

OpueHTalys BHyTPEHHET0 U BHEIIHEero oneHnBanus Ha TpedoBanust @I'OC obmiero o6pazoBaHus, a Tak)Ke YUeT Ha3HAUEHUS KaXa0H U3
IpOIelyp CIIOCOOCTBYET MPEOI0JICHUIO pa3pbiBa MEX1y HUMHU, OObEIUHUET UX,
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MPEJICTAaBUB KaK 3JIEMEHTHI €IMHOIM CUCTEMBbI OIIEHKH 00pa30BaTEIbHBIX PE3yIbTaTOB 00yUaIOIINXCS.
1.3. KputepuaibHoe OlleHUBAaHUE.

B ycnoBusx nHIUBUAYaTU3aIMH IIpoliecca 00yYeHHs Ha BCEX YPOBHIX 00IIEero 00pa3oBaHUs MPEICTABIISETCS EIeco00pa3HbIM BHEIPCHHE
KPUTEPUATILHOTO OIICHUBAHMSI, KOTOPOE MPUMEHSETCSI IPU peanu3anui GopM BHYTPEHHETO OLEHUBAHUSI.

KpI/ITepI/IaJ'IBHOC OLICHUBAHUE - 3TO IMMPOLECC CPAaBHCHUA O6p330BaTeJ'II)HBIX ,Z[OCTI/I)KGHI/Iﬁ 06yqa}omﬂxc;1 C 3apaHeC ONPCACICHHBIMU U
HN3BCCTHBIMH BCEM YHACTHUKAM 06paSOBaTeJIBHOI‘O nmponecca KpuTepuimMu <1>, COOTBCTCTBYIOIIMMHU LCJIAM U COACPIKAHUIO O6pa30BaHI/ISI,
OTpaXaromuMHU IIpEAMETHBIC U MCTAIIPEAMETHBIC YMCHUSA OGy‘IﬂIOH.IPIXCH. Taxum O6p330M, B X01€ KPUTCPHUATIBHOI'O OLICHUBAHUA
OCYHICCTBIIACTCA aHAINU3

nponecca JOCTUKCHUSA INIAHUPYEMBIX PE3YJIbTATOB YUUTCIICM, O6y‘laI-OH_[I/IMI/IC$I, APYIr'uMH YHaCHUKaMU O6pa30BaT€HLHOFO Imponecca.
OIIGHI/IBaHI/IC Ha OCHOBC KPUTCPUCB IMO3BOJIACT CACIATh I[aHHI)If/'I MponecC MOHATHBIM IAJId BCEX YUYaCTHHUKOB O6p330BaT€JII)HI>IX OTHOmCHHﬁ,
MOBBIIIASA €r0 00BEKTUBHOCT.

<1> KpuTtepuii - npu3HaK, Ha OCHOBaHMH KOTOPOT'O MPOU3BOAUTCS OLIEHKA, ONPE/IEICHNE WU KIIaCCU(PUKALIHS UCCIETYEeMOTo 00bEKTa;
CBOICTBO U3y4aeMOro 00BbEKTa, KOTOPOE MO3BOJISIET CYAUTh O €r0 COCTOSHUU U YPOBHE (PYHKIIMOHUPOBAHUS U PAa3BUTHSL.

YuuTento KpUTEepUu JAr0T SICHBIE OPUEHTUPHI ISl OPTaHU3alMK YIeOHOTO TIPoIiecca M0 YUeHOMY MPEIMETY, OIEHKH YCBOCHHS Y4eOHOTO
MaTepuana 00y4JarouMHCs, KOPPEKIIMH METOINYECKUX MPOLIEYP A JOCTHKEHHUS BHICOKOTO KauecTBa O0yUYEHUSI.

Jis 0Oyvaromuxcs UCIOIb30BaHUE KPUTEPUEB OLIEHUBAHUS 00ECIIeuBaeT NOHUMAaHNE YUYEOHBIX LieJel, CnocoO0B yiydlleHus! yueOHO-
MIO3HABATEJILHOMN 1€ATENBHOCTH.

Poautenu nmomy4aroT 00beKTHBHBIE JOKA3aTENbCTBA YPOBHS 00YUYEHHOCTH CBOETO peOEHKA, BO3MOXKHOCTH OTCIICKUBATH PE3YIbTAThI B
00yuyeHuun pebeHka U o0ecreynBaTh eMy HEOOX0IUMYIO MOAEPKKY. Mcronp30BaHne KpUTEPUATIHLHOTO TI0/IX0/1a K OMMCAHUIO TOCTHKEHUS
TUTAHUPYEMBIX PE3YJIbTATOB IS OLEHKH MPEIMETHBIX M METaIlPeIMETHBIX PE3YIbTAaTOB MPH BBHITTOJTHEHUH TUIIOBBIX KOHTPOJIBHBIX OIICHOYHBIX
3aJJaHUH TO3BOJIUT IMMOBBICHTH O0BEKTUBHOCTh TPAJAMIIHOHHON MATHOAIIBHON CUCTEMBI OIICHKH W 00ECTICUNTh WHINBUIYATBHOE PAa3BUTHE
00ydaronuxcs.

2. OcoOEHHOCTH CHCTEMBI OLCHKU JOCTUKCHUS IINIAHUPYCMBIX PE3YJILTATOB OCBOCHUS 06pa30BaTean0ﬁ porpaMMal.

2.1. Ocob6eHHOCTH OLIEHKU JTUYHOCTHBIX PE3YJIbTATOB.
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]_[CJ'IBI-O OLCHKH JIMYHOCTHBIX ,Z[OCTI/I)KCHI/Iﬁ 06yqa}omnxc>1 SABJISICTCA HE OIIPCACIICHUE HepCOHI/I(bI/IHI/IpOBaHHOFO YPOBHA pa3BUTHA KAYCCTB
JIUNYHOCTH o6yqa10merocs1, a NOJIy4YCHUC 06H.[CI‘0 MMpeaACTaBJICHHUA O BOCITMTATEIbHON ACATCILHOCTH 06p330BElT€JIBHOfI opraHu3aliv U €
BJIMAHHHN Ha KOJICKTHB O6y‘IaIOH_[I/IXCHZ 4TO yAaJI0Ch JOCTHYb, UBMEHUTH, CKOPPEKTUPOBATH, a UYTO ABJIACTCA IPCAMETOM CHCHH&J’IBHOﬁ

paboThI B OyayIIieM.

Takoe moHUMaHue KOCBEHHO MoaTBepxkaaeTcs nonoxxenuem @I'OC obmiero oopazoBaHust O TOM, YTO CUCTEMa OLIEHKH JI0JDKHA "00ecreunTh
KOMIUIEKCHBIN ITOJIX0/T K OI[CHKE Pe3yJIbTATOB OCBOCHUS ITPOTPaMMBbl 00IIero 00pa3oBaHMs, MTO3BOJISIOIINI OCYIIECTBUTH OLIEHKY IPEIMETHBIX
Y METaIpeJMETHBIX Pe3yJIbTaToB".

Takum ob6pazom, ®I'OC obmiero odbpazoBaHus HE ONpPEaSISIeT HEOOXOIUMOCTh 00S13aTEIILHOTO KOHTPOJISL M OLEHKH JTMYHOCTHBIX JOCTHKCHHM
oOyuarorierocsi. JIocTH)KeHUE TMYHOCTHBIX PE3YJIbTATOB HE BEBIHOCHTCSI HA UTOTOBYIO OIIEHKY O0YYarOIIUXCS.

BwMmecre ¢ TeMm HenenecooOpa3HO MOTHOCTHIO OTPUIIATH HEOOXOIMMOCTh KOHTPOJIMPOBATh U OLEHUBATh PA3BUTHE JINYHOCTH O0yUarOmEerocs B
nporecce o0ydyenus. HaGmoienue 3a Tem, Kak n3MeHsieTcs o0yJyaroIuiics o BIUsIHUEM YUeOHBIX 3aHITUH, BHEKJIACCHBIX MEPOIIPHUATHH,
B3aMMOJICHCTBUS C OJIHOKJIACCHUKAMH, BBIIIOJHEHUS MOPYUYEHUM U y4acTHs B pa3HbIX BUJIAX JEATEIbHOCTH, OUEHb BaXKHO KaK JIJIs
IUTAHUPOBAHUS

BOCIIUTATEIBLHOM pabOThI C 00YYaIOUIMMUCS, TaK U UL padOTHI C CEMbEH, KOTOpas B MPOLIECCEe BOCIUTAHUS
urpaet ocoOyro poiib. PekomMeHyeTcst OlleHMBATh JIMYHOCTHBIE Pe3yJIbTaThl 00pa30BaTENIbHOM JESTEIBHOCTH B COOTBETCTBUH C
®I'OC obmero oOpazoBaHus B X0/1€ BHEITHUX U BHYTPEHHUX HEMEPCOHU(PUIIMPOBAHHBIX MOHUTOPHUHT OBBIX

uccienoBanuii. IHCTpyMeHTapuil 1711 HUX pa3pabaTbIiBaeTCs EHTPATU30BaHHO Ha (eepaIbHOM WIIH PETHOHAIIBHOM YPOBHE U OCHOBBIBAETCS
Ha OOIICTIPUHATHIX B MPOPECCHOHAITBHOM COOOIIECTBE METOANKAX MICUXOJIOT0-TearOrMYeCKON TMarHOCTUKU. Pe3ynbTaTel, HOTy4YeHHBIC B
X0JI€ ATUX OLIEHOYHBIX MPOLETYP, JOIMYCKAETCs UCIIOJIb30BaTh TOJBKO B BHJIE arperUPOBAaHHBIX (YCPEIHEHHBIX, aHOHUMHBIX ) JTAaHHBIX.

PesynbTaThl €xeTHEBHBIX HAOIIOAEHU 32 00YUYaIOIIMMHUCS, OCYLIECTBIIIEMbIE KIIACCHBIM PYKOBOJUTENIEM B X0/1€ yUE€OHBIX 3aHATHUI U
BHEYPOYHOH /1€ TeIbHOCTH, MOTYT HaKaIIMBaTbCs B OPTQere TOCTPHKEHUH 00ydaromuxcs 1 06001marbes B KOHIIE yu4eOHOro roaa s
OLICHKH TMHAMUKU (DOPMUPOBAHMS TUYHOCTHBIX PE3YJIHTATOB.

2.2. OcOGEHHOCTH OLIEHKU METaINPEeIMETHBIX PE3yJIbTaTOB.
dopMHpOoBaHUE METANPEAMETHBIX PE3yIbTaTOB OCYIIECTBISIETCS Ha BceX yueOHbIX mpeamerax. [loaToMy mporieypsl OlleHKH, KaK MpaBuiio,

TECHO CBA3AaHEI C IMpoucaAypaMu U COACPKAaHUEM OLICHKU IMPEAMETHUX PE3YJIbTATOB.
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[Ipu 3TOM Ba’kKHO TOHMUMATh U PA3ACIATH OLICHKY C(HOPMUPOBAHHOCTH: OTACIBHBIX METAIIPEAMETHBIX PE3yJIbTaTOB B X0JI€ UTOTOBOM OIICHKH
JIOCTH>KEHHS] METaIIPEIMETHBIX PE3YJIbTaTOB (3aIIUThl MHIWBHUIYATHHOTO MPOEKTA M0 OT/IEIbHBIM YUYEOHBIM MpEMETaM WIH Ha
MEXKIPEIMETHOMN

OCHOBE);

COOCTBEHHO METaNpeIMETHBIX JHCTBUH, TOCTPOSHHYIO Ha COJIEPKAaHUH PA3JIMYHBIX PEJAMETOB U BHEYUEOHBIX CHUTYAIHid, IPH 3TOM
OLICHUBAETCS CIIOCOOHOCTH MPUMEHEHUs (TIepeHoca) METaNpeAMETHBIX JeHCTBUI, COPMUPOBAHHBIX HA OTJENIBHBIX MIPeIMeTax, IPH PelIeHUun
pa3IMYHBIX 33]a4.

OcHoBHOI HpOHCIIypOﬁ HUTOTOBOM OLCHKU JOCTHUKCHUA MCTAIIPECAMCTHBIX PC3YyJIbTATOB ABJIACTCA 3alllUTa
HUTOroBOIro MUHANBUAYAJIIbHOT'O IIPOCKTA.

O6H1Hﬁ IoaxoJ K (bOpMPIpOBaHI/IIO " OLCHKEC MCTAIIPCAMCTHBIX PE3YJIbTATOB B TCKYIIEM y‘le6HOM mpouecce COCTOUT B TOM, YTO
MCTaIIPEAMCTHBIC HeﬁCTBHﬂ, KaK IIpaBUio, q)OpMI/Ip}IIOTCSI 1 OICHUBAIOTCA KaK HEOTHEMJIEMEIN 3JICMEHT BBIIOIHIESMOTO yqe6H0r0 3aJaHu 110
NpeamMceTy. HO3TOMy KpaﬁHe BaXCH OT60p MO)IGJ'ICI‘/'I y‘Ie6HHX 3a,I[aHPII>i, KOTOPBIC YUUTCIIb ITPECABABIICT YyHaAlIUMCS JJIL (1)OpMI/IpOBaHI/I5I
MCTAIIPEAMCTHBIX PE3YJIbTATOB U UX OLICHKU. HCO6XOI[I/IMO HaIIOJIHUTH y‘-IC6HI:Iﬁ nponecc TaKuMu MOACIIIMHA SaI[aHI/Iﬁ n yqe6me

CUTYallUl, B KOTOPBIX €CTECTBEHHBIMU JIEMEHTAaMU SIBJISIIOTCS TIO3HABATEIbHBIE JEHCTBHS (JIOTUYECKHE, UCCIIE0BaTeIbCKUE, paboTa ¢
uHpopManreil), KOMMyHUKaTUBHBIE JEHCTBUS, MPOSBIISIOIINECS KaK B X0JI€ BBINOJIHEHUS Y4eOHBIX 3aJlaHHi, TaK U B X0/1€ B3aUMOJICHCTBUS U
COBMECTHOM AEATENBHOCTH, PETYJISTUBHE JEHCTBUSA.

OpueHTHpOM IIpU 0TOOPE U KOHCTPYUPOBAHUH 33JaHUH C HJIEMEHTaMU YHUBEPCAIBHBIX YUEOHBIX IEHCTBUN cy*aT c(OpMyIHMPOBAHHBIE BO
OI'OC obmero oOpazoBaHus TpeOOBAHUS K COCTaBY METANPEAMETHBIX U IPEIMETHBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTEIbHON MPOrpaMMBbl
COOTBETCTBYIOIETO YPOBHS 00pa30BaHMsl, HEOOXOUMOCTh BKIIOUEHHS U UCIIOJIb30BAaHUS KaXKIOM IPyIIbl YHUBEPCAIbHBIX YUEOHBIX
JIEUCTBUIL.

2.3. OcoOEHHOCTH OLIEHKHU MTPEIMETHBIX PE3yJIbTaTOB.

OrnieHKa IPEeIMETHBIX Pe3yIbTAaTOB - HanboJIee pa3padboTaHHOE HAMPABIICHNUE, TOCKOIBKY TPAIUIIMOHHO BEAETCS KaXIBIM MearOrHIeCKUM
paboOTHUKOM B X0JI€ TIPOIEAYP TEKYIIEeH, MPOMEXKYTOUHON M UTOTOBOM OIEHKH, a TaKXKe aJIMUHUCTpaleil 00pa3oBaTeNbHOM OpraHu3aIuu B
X0J1€ BHYTPHUIIIKOJIFHOTO MOHUTOPHUHTA.

B cBs13u ¢ ooHOoBieHHEM PI'OC 0611ero 00pa3oBaHus MpU ONpPEeCHUN COASPKAHNS OLIEHKU PEAMETHBIX Pe3yJIbTaToB HEOOXOIMMO
0o0paTUTh BHUMaHKE HA HOBbIE KOMIIOHEHTBI COJIEPKaHUs 110 KAKIOMY y4eOHOMY IpeIMETy U Ha 00s3aTeIbHbIe UIAaHUPYEMbIE Pe3yJIbTaThl Ha

50



KOHEII Kak10ro yueOHoro roja,0 orpaxkeHHbie Bo @I'OC obiiero oopa3oBanus u penepaibHbIX OCHOBHBIX 00111€00pa30BaTeIbHBIX
nporpaMmmax.

Cucrema 3aHaHHﬁ IIpHU MMPOBEACHHUHN KOHTPOJBbHO-OLICHOYHBIX ITPOLECAYP AOJ2KHA 3HAYUTEIIBHO

aKTUBU3UPOBATh OPraHMU3aLMI0 UHIMBUAYAIbHOW pabOThI ¢ 00y4atOLMMHUCS, TIOBBILIATh MOTHUBALII0 O0YYarOIIUXCS K JOCTHKEHUIO 00J1eM
BBICOKHMX JIOCTIIKEHHH B yUeOHOM IpoIecce, aKTyaIn3UpOBaTh pa3paboTKy M UCIOIb30BaHUE YUEOHBIX U AMArHOCTHYECKUX 33JaHUH U padoT
pa3HOM CIIOKHOCTH. 3aJaHUs CTPOSITCS C yUETOM CJIEAYIOUIMX MOJI0XKEHUI: UCII0JIb30BaHUE U3yYyaeMOro MaTepuaa Ipyu pelieHud y4eOHbIX
3a/1a4, PA3IMYAOIINXCS CI0KHOCTBIO IIPEIMETHOIO COACPKAHUS, COUETAHNE YHUBEPCAIBHBIX IT03HABATENIBHBIX JICUCTBUI U OllepaLlui,
UCIIOJIb30BaHUE CIIELU(PUUECKUX AJIS MpeMeTa ClIocoO0B IEHCTBUM U BUJIOB JESITEIBHOCTH 110 MOJYYEHHUIO HOBOT'O 3HAHMSL, €ro
UHTEPIpETalNH, TPUMEHEHUIO 1 TPeoOpa30BaHUIO IPU PEIICHUH yUeOHBIX 33/1a4/Tpo0ieM, B TOM YHCIIE B XO/I€ IOMCKOBOM IEATETLHOCTH,
y4eOHO-UCCIIEI0BATENIbCKON 1 y4eOHO-IIPOEKTHOM 1€ TeIbHOCTH; OCO3HAHHOE UCIIOJIb30BaHUE TPUOOPETEHHBIX 3HAHUN 1 cIOCO0O0B JieiicTBUI

IIpu pCIICHHUHU BHey‘IC6HLIX HpO6JICM, Pa3IUIAOMUXCA CIIOKHOCTBIO ITPCAMCTHOT'O COACPIKAHUSA, YUTATCIIbCKHUX YMeHHﬁ, KOHTCKCTA, a TaKXKC
COUYCTAaHUEC KOTHUTHUBHBIX onepaunﬁ.

J1J1s IOBBIIIEHHS] OCO3HAHHOCTH 00Y4YarOLIMXCsl pEKOMEHIYEeTCsl B IPOLlecce OCBOCHHUS 3HAaHUM BKIIIOYATh 3a7jaHus Ha (popMupoBaHue
CaMOOIIEHKHU H pediiekcuu 00ydaromuxcs B X04€ aHaIN3a pPe3yIbTaToB 00ydIeHHs.

DTO MOTYT OBITh JTUCTHI CAMOOIICHKU U JIPYTOE.
2.4. OcoOGeHHOCTH OLEHKH (QYHKIMOHAIBHON IPaMOTHOCTH.

@OyHKUMOHANIbHAs TPAMOTHOCTh KaK MHTETpaibHasl XapaKTepUCTHKa 00pa30BaTENIbHBIX TOCTPHKEHHH 00yUaroMXcst B POIiecce OCBOCHUS
tpeboBanuit ®I'OC oOuiero 06pa3oBaHus MPOSBIILETCS B CHOCOOHOCTH MCIIOIb30BaTh (IEPEHOCUTH) OCBOEHHBIE B Y4€OHOM MpOIIecCe 3HAHUS,
YMEHHs1, OTHOLICHUS ¥ LIEHHOCTH JUIs pelIeHNs BHEY4eOHbIX 3a/1a4, IPUOIMKEHHBIX K peallusiM COBpeMeHHOH »xn3Hu. dopmupoBanue u
OLIEHKA

(GYHKIIMOHAJIBLHON IPaMOTHOCTH (YUTATENbCKOM, MaTeMaTHUYECKON, €CTECTBEHHO-HAYYHON, (PMHAHCOBOI IPaMOTHOCTH, a TaK)Ke II100aJbHOM
KOMITIETEHTHOCTH U KPEaTUBHOT'O MBIIIJICHUS U IPYTHX COCTABIISAIOIINX, OTHECEHHBIX K (DYHKIIMOHAILHON TPAMOTHOCTH) UMEIOT CIIOKHBIN
KOMIUIEKCHBIN XapaKTep U OCYIIECTBISIOTCS MPAKTHYECKH HAa BCEX YUEOHBIX IpeIMeTaxX, B YPOUHOU U BHEYPOUHOH €ATEIbHOCTH.

Onenka ypoBHs ¢(hOpMUPOBAHHOCTH (PYHKITMOHATBHOW TPAMOTHOCTH SIBJISIETCS TTPOSIBJICHUEM

CHUCTCMHO-ICATCIIbHOCTHOI'O ITOAX0Ja K OILICHKEC 06p330BaTCJIBHBIX I[OCTI/I)KCHI/Iﬁ 06yqa}onmxc;1. OHoOecreunBaeTCs COACPIKAaHUCM U
KPUTCPUAMU OLCHKU JIMYHOCTHBIX, METAIPEAMETHBIX U IPEAMCTHUX PE3YIIHLTATOB.
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B ydeGHOM mpoliecce UCTOIb3YIOTCS CHelHalbHbIe (KOMIUIEKCHBIE) 3a/1aHUs, KOTOPbIE OTIUYAIOTCA OT TPAJAULIIMOHHBIX Y4eOHBIX 3a]1a4 TEM,
4TO B 33JJaHUSIX OMHMCHIBACTCS KU3HEHHASI TPOOJIEMHAsI CUTYaIIHsI, KaK MPaBuiIo, OJM3Kas v MOHATHAs 00yJaromeMycs. Fcrmonp3yoTes pa3Hbie
dbopmaTsl ipencTaBieHus] HUHPOPMAIK: PUCYHKH, TAOIUIIbI, JUarpaMMbl, KOMUKCHI U Ap. Crocob perieHus npooieMsl sSIBHO HE 3a/1aH,
JIOITYCKAIOThCS aTbTePHATUBHBIC MTOIXO/IbI K BBIITOJIHEHUIO 33/JaHuUs. 3HAUUTEIbHAS YacTh 3aJaHuii TPeOyeT OCO3HAHHOTO BRIOOpA MOIEIH
MOBE/ICHU.

Ha otnensHbIX peamerax GopMUpPYIOTCS crieluuyuecKue Ui JAHHOTO MPeMeTa 3HaHHsI, a TAK)KE KOMITETEHIIMH, HallpUMep, Ha ypoKax
€CTECTBEHHO-HAYYHOr'0 LUKJIa (POPMUPYIOTCSI yMEHUS O0BICHATH HAOII01aeMble SIBIICHUS, IPOBOIUTH UCCIIEOBAHUS U HHTEPIPETHPOBATH
NOJIy4YeHHbIE pe3yibTarhl. Ha Bcex mpeamerax oOydaroniuecs paboTaroT ¢ HHpOpManuei, MpeICTaBICHHON B pa3INYHOM BHJIE, U PELIAIOT

cnenuduyeckue Al JaHHOW PEAMETHON 00IacTH 3a/1a4H.

[To pe3ysbTaTaM BBIIOJHEHUS OTACIBHBIX 3aIaHUN HEJB3S JIeJIaTh BBIBOJ O COPMUPOBAHHOCTH (DYHKIIMOHAILHOM rpaMoTHOCTH. Ha ocHOBe
BBITMIOJTHEHUS IPEAMETHOM TMarHOCTUYECKON WIIM KOHTPOJIbHON pabOoTHI IeJaeTcs BHIBOJ O KQUeCTBE U YPOBHE TIOCTHXKEHUS TUIAHUPYEMBIX
pesyapratoB ®I'OC 1o 1aHHOMY MpEeIMETy Ha OCHOBE €IMHOM IIKaIbl OIIEHKU. B mocTpoeHnu 1aHHOM KAkl CBOM BKJIAJl BHOCAT 3a/IaHUs HA
OILICHKY C(hOPMHUPOBAHHOCTH 3HAHUI U MOHUMAHUS UX MPUMEHEHHS B Pa3IUYHBIX YUEOHBIX U BHEYYEOHBIX

CUTyalusx. YcneniHoe BRINOIHEHNUE 3aJaHu Ha MPUMCEHCHUC OCBOCHHOT'O y‘~I€6HOI‘O Marcpuajia BO BHCy‘IC6HOM KOHTCKCTC ITO3BOJISACT
OIIPCACIINTD BBICIIIHM YPOBCHBb JOCTHXKEHHUU I10 AaHHOMY IIPEAMCTY.

AnMUHHCTpaIys 00pa30BaTeNbHOM OpraHU3aluy IPUHUMAET PelIeHHE O BKIIFOYEHHUH B IJIaH BHYTPHUILKOJIBHOTO OIIEHUBAHUSI KOMIUIEKCHBIX
paboT 1o GyHKIMOHATBHOM IPaMOTHOCTH WM JUArHOCTUYECKUXPAOOT MO OTAEIbHBIM COCTABISAIONUM (QYHKIIMOHAIBHOW IPaMOTHOCTH U
[IOCJIEIOBATEIbHOCTH X ITPOBEACHUS.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
1. ®wuszwuka 10 Mskuwes I'.4., byxosues b.b., Corckuii H.H. nox penakuueit
[TapdentbeBoit H.A. ba3oBrblit ypoBeHb
2. Owusuka 11 Msakumes .., Byxosues b.b., Cotckuit H.H. nmon penakmueit
[TapdentbeBoit H.A. ba3oBrblit ypoBeHb

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. Anekcammna 1.}O. ®opmupoBanue u orieHKa GyHKIIMOHAIBHON IPAaMOTHOCTH YUaITUXCSI:
YuebHno-meroauueckoe mocobue / M.10. Anekcammna, O.A. A6aynaesa, FO.I1. Kucenes;
Hayu. pea. U.1O. Anekcamuna. — CI16.: KAPO, 2019. — 160 c.

2. . BocruTanue Ha ypoke: METOJHMKA pabOThI yUHUTENs: METoArmIecKoe ocodue / CtenaHoB
I1.B., Kpyrnos B.B., CrenanoBa U.B. u np.; nox pexn. I11.B. Crenanosa. — M.: ®I'BHY
«MHcTuTyT crpareruu pa3Butus oopazoBanus PAO». 2021. — 94 c.

3. Ocobennoctu peanu3zanuu 00HOBIEHHBIX PI'OC COO: acneKTsl JeATeIbHOCTH
pykoBoauTeIs 0011e00pa30BaTEeNbHON OpraHnu3allui: MeToguIecknue pekomernaanuu / Cocr.
H.B. Beukanosa. — IOxno-Caxamuuck: U3n-so MPOCO, 2023. — 28 c.

4. llpenonaBaHue eCTECTBEHHO-HAYUYHBIX MPEIMETOB B YCIOBUSIX OOHOBJIEHUSI COAEPIKAHUS
obmero oopazoBanusi: Meroaudeckoe nmocooue / [lentun A.1O., 3arpannynas H.A.,
Hukumosa E.A. u np.; noxa pea. A.YO. Ilentuna. — M.: ®T'BHY «MuctutyT cTpareruu
pa3Butus obpazoBanus PAO». 2021.— 184 ¢

5. ®usuka. Peanuzanus tpedoannii @®I'OC ocHOBHOIO 001IET0 00pa30BaHUs: METOIUYECKOE
nocobue st yaurens / A.JO. Ilentun; nox pen. I'.C. Kopanesoil. — M.: ®I'BHY
«MHCcTuTyT cTparteruu pa3Buths oopazosanus PAO», 2022. - 53 ¢

6. ®dopmMupoBaHUe U OlIeHKA (PYHKIIMOHAIBHON rPaMOTHOCTH O0YYarOIINXCS:
yueOHOoMeToandeckoe nocodue / aBT.-cocT.: H.H. CabenpnukoBa-beramsunu, E.B.
Jamuanosa. — Crasponons: CKHMPO IIK u ITPO, 2022. — 33 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubnroTeka BUI€OYPOKOB I10 MIKOJIbHOU Mporpamme. dusnka [DNeKTpoHHBIN pecypc].

Pesxxum noctyna: https://interneturok.ru.

2. bubmmoteka ¢ poBoro oopa3oBaTeIbHOTO KOHTeHTa. DU3MKa [ DNEKTPOHHBIN pecypc].

Pexum nocryna: https://lesson.edu.ru/03/07.

3. Enqunoe conepxanne oOpasoBaHue» [DNeKTpoHHBIN pecypc]. Pexxum mocrtyma:

https://edsoo.ru.

4. Pexomennanuu yist yuuteneil. usuka [ DnekTpoHHbIH pecypc]. Pexxum moctyma:

https://uchitel.club/fpu858/fizika.

5. https://m.edsoo.ru/

6. https:/fipi.ru/

7. https://ege.sdamgia.ru/

8. https://oge.sdamgia.ru/

9. https://learningapps.org/register.php

10.https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%
D0%B0

11.https://www.uchportal.ru/load/38

12.http://nauka.mosmetod.ru/

13.http://seninvg07.narod.ru/004_fiz_lab.htm
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http://seninvg07.narod.ru/004_fiz_lab.htm

14.https://fizclass.ru/ 10

15.https://vznaniya.ru/

16.TMonuTexuuueckuii myseii https://polymus.ru/

17. T'ocynapcTBennslii My3eii kocMonapTHkd UM. K. D. I{nonkoBckoro. BupryansHble
nporyiku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

18. Myseit kocmonaBTuku. BupTyanbhas skckypeus https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/ 14. Buodusuka
https://postnauka.org/themes/biofizika

19.Hexommepueckuii HayYHO-OMYISAPHBIHA POEKT « DIEMEHTHI GOJIBIION HAYKI»
https://elementy.ru/

20.Bub6anoTeka KHUT 10 HOMYJIAPHOI 31eMEHTApHO# (QH3HUKe
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

21.2nekTpoHHbIH yueOHUK 110 QU3HKeE
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%
D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%
D0%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8
%D0%BA%D0%B8

22.®usuka B mkone. Pucynku no ¢pusuke http://markx.narod.ru/pic/

23. Apxus xypHana «Hayka u xu3ab» https://www.nkj.ru/archive/ 20.

24 http://www.all-fizika.com/article/index.php?id_article=110

25.BupryanbHblii My3eil pU3HUecKoro 060pyI0BaHUs My3€iiHO-TIe]arorH4eckoro KoMILieKkca
«Denuke» https:/fiz-muz-spb.ucoz.net/

26.Csepxsanaya. Caiit qns yuureneidusuxu. http://sverh-zadacha.ucoz.ru/index/0-

«DPU3TEX peruonam» https://os.mipt.ru/#/
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