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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usnke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpPeOOBaHWH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHW3amusx Poccuiickoii  dDenepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoAa. IlporpamMma o ¢pu3uke cooTBETCTBYET
tpeboBanusM OI'OC COO k 1mIaHUpPyEeMBbIM JMYHOCTHBIM, IPEIMETHBIM U METANpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXIIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOlero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METalpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUIaHUPYEMbIe pPe3yJbTaThl OCBOCHMS Kypca (u3Mku Ha 0a30BOM YpOBHE, B TOM 4HCIE
IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;
coJepkaHue yueOHoro npeamera «Ou3uKay 1o rogaM o0ydeHHUs.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yU4eOHOrO
peaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIAJ] B CUCTEMY 3HaHUN 00 OKpYXKaroLleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEepPreTHKH, TPAaHCIOpTa, OCBOEHHS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3ydeHune pu3nKu BHOCUT OCHOBHOW BKJIaj B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €0 OCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca QU3NKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NYeCKoil HayKH, OCMBICIIEHUE CBSA3H Pa3BUTUS (PU3UKH C pa3BUTHEM OOILIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpeamnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUHN U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoesn »skonocusayuu peasn3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOJIeM PallMOHAIBHOTO IPUPOIOTIONIE30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
SABJISIIOTCS  pu3udeckue Teopuu ((HOpMHPOBAHHE NPEICTABICHUM O CTPYKTYpPE MOCTPOSHUS
¢usmueckoil Teopuu, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX



NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIyi IKCIEPUMEHTAIbHON JesTeIbHOCTH o0yyatomuxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPAKTUYECKUX padoT. BeigerneHrne B yKa3aHHOM IMepevHe JIabopaTOPHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEW (PU3MUECKUX BEIMYMH M TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PeIICHUIO PAacuETHBIX M KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 3a]1a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (pU3MUECKON MOJAEIBIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjeia
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (QHU3MYECKOW MOJENH A CUTYyallMH MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOMKEH M3y4aThCsl B YCIOBHSX MPEAMETHOrO KabuHeTa (DU3MKU WK B
YCIIOBUSX MHTEIPUPOBAHHOTO KaOMHETa IMPEIMETOB €CTECTBEHHO-HAyYHOro LuKiIa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKUX paboT H JIEMOHCTPAIMOHHOE
o0opyoBaHue.

JeMoHCTpaliioHHOE  000py/I0BaHUE (POPMUPYETCSI B  COOTBETCTBUU C TPUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEAOBAHUS M3y4aeMbIX SBICHMM M IPOILIECCOB,
SMIOUPUYECKUX U (DYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIH.

JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcsi. Temarnueckue KOMIUIEKTHI J1aOOpaTOPHOro O0OpYyIOBaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU 1IETISIMHU U3Y4EHUS (PU3UKU B 001IEM 00pa30BaHUU SIBISIOTCA:
dbopMupoBaHHE HHTEpeca U CTPEeMJICHHsS OOYYalOIIMXCS K HAaydHOMY H3YYEHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHU U (JOPMUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHONICHUSI K OKPYXKAIOIITUM SIBJICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHMSI MaTE€pPHUU
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopmupoBaHUE yMEHUI OOBSCHATH SBJICHUS C WCIONB30BaHUEM (PHU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;
dbopMUpOBaHHE TPEICTABICHUNA O poiH (DU3MKHU ISl Pa3BUTUS APYTUX €CTECTBEHHBIX HAaYK,
TEXHHUKU U TEXHOJIOTHIA.

Jloctumxkenune 3TUX Iieliell oOecriedrBaeTcsl pelIeHHEeM CIEAYIOUMX 3aJad B Ipoliecce
M3YYeHHUS Kypca (U3UKU HA YPOBHE CpEIHEro o0Iero o0pa3oBaHuUs:



npruoOpeTeHne CUCTeMbl 3HaHUH 00 OOIIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKIIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (U3HKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPOPU3UKU;

dbopMupoBaHUEe YMEHHIl NPUMEHATh TEOPETUYECKHE 3HaHUS JUIsl OOBSCHEHHS] (U3NYECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHSATHUS MPAKTUYECKUX PEIICHUN B TOBCEHEBHOM KU3HH;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 337a4 C SIBHO 33JJaHHOIN (PH3HUECKO MOJIENbI0, 3a/1a4,
MOJPa3yMEBAIOIIMNX CAMOCTOSITEIBHOE CO3/IaHHE (PU3MUECKOW MOJENH, aJCKBAaTHOM YCIOBUSIM
3a]a4u;

NOHMMaHWE (U3MYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJAMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUA U TMPOBEACHUA (PU3MUECKHX
SKCIIEPUMEHTOB, aHaJIW3a M UWHTEpIpeTanuu UHopManuu, omnpeaeneHus JIOCTOBEPHOCTU
MIOJIyYEHHOT'O Pe3yJIbTaTa;

CO3JaHME YCIOBHH JJs pa3BUTHS YMEHUH MPOEKTHO-HUCCIENOBATENbCKONH, TBOPYECKOU
JESTEIIbHOCTH.

Ha msyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpOBHE cpenHero oomiero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme mno (Gu3uke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUsS 1abOpaTOpHBIX padoT u
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaOLIUXCS.

Cornacuo Paboueir mporpammer Bocmutanust MOY —COIII Ne3 r. Mapkca CaparoBckoit
obnactu um. JL.I'. BeHenmukToBOM, BOCIUTATENbHBIN MOTEHIIMAN y4eOHOTO TipeameTa «Du3nukar
Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus peau3yeTcsl Ha JesITeIbHOCTHON OCHOBE Uepes:

. IpUBJIeYEHHE BHUMaHHS 00yUaroUXCsl K HEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHHM, OpTaHU3aIMIo0 pabOTHI C MOJTydyaeMoi Ha ypoke nHpopmarmenn Guandeckoro
coJiepKaHus, BKJII0OYasi HHPOPMAIIUIO O COBPEMEHHBIX IOCTHKEHUSAX (PU3MKM; aHAIIN3 U
KPUTHYECKOE OLIEHMBaHNE NH(POpMAIUH;

. IpUMEHEHHE Ha YPOKe HHTEPAKTUBHBIX (POpPM pabOThI C 00Y4arOLIMMHCS:
MHTEJJIEKTYaJIbHBIX UTP, CTUMYJIMPYIOLIUX IT03HABATEIbHYI0 MOTHBALUIO O0yUaIOIUXCS;
JUJIaKTUYECKOTO TeaTpa, I/1€ MOJyYeHHbIe Ha YPOKEe 3HAHHsI OOBITPHIBAIOTCS B T€ATPaIbHBIX
MIOCTaHOBKAX; TPYIIOBOM pabOThI MM pabOTHI B apax, KOTOPbIE ydaT 00y4aroImuXxcs
KOMaHIHOU paboTe U B3aUMOJICHCTBUIO C APYTUMHU 00yUaroIUMUCH;

. MHUIUHPOBAHUE U MOAJIEP’KKY HCCIEA0BATEILCKOMN 1eATEIbHOCTH 00yJaroXxcs B
paMKax peaiu3aliii UMUA UHAUBUAYAIBHBIX U TPYNIOBBIX UCCIIEOBATEIBCKUX MPOEKTOB, YTO
JaeT 00yJaromMuMcs BO3MOXHOCTh TPUOOPECTH HABBIK CAMOCTOSTEIHHOIO PEIIEHUs TPOOIIEMBI,
pa3BHUBaeT yMEHUS HAOIIOIaTh IPUPOJIHEIC SIBIICHUS, BBIIOIHSITH OMBITHI U AKCIIEPUMEHTAIbHBIC
HCCJIEIOBAHMSI C MCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB, (POPMHUPYET HABBIK
reHepUpOBaHUs U 0(OopMIICHUSI COOCTBEHHBIX U1, HABBIK ITyOJIMYHOTO BBICTYIIJICHUS NIEPE
ayIuTOpHUel, apryMEeHTHUPOBAHUS U OTCTAaUBaHUS CBOEH TOUKU 3pEHUS;

. 3HaKOMCTBO CO cepamu pohecCHOHATBHON AEATEIbHOCTH, CBSI3aHHBIMU C (PU3UKOMU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTHKEHUSIX (PU3HUECKON HAYKU, YTO
CHOCOOCTBYET pa3BUTHIO MPEICTABICHUI 0 BO3MOXKHBIX cepax Oyayiel npodeccuoHanbHOMI
JIeSATeTLHOCTH, CBI3aHHOU ¢ (DU3UKOM, TTOATOTOBKA K JaTbHEHIIIEMY 00yUEHHUIO B 3TOM
HaNpaBJICHUU U OCO3HAHHOMY BBIOOpY oOyuarommMmucs Oyayiieit npodeccun;

. YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOUICHHS MEXKIY YUYUTENIEM U yYeHUKaMH,
CHOCOOCTBYIOUIMX MTO3UTUBHOMY BOCTIPUATHIO YUAIIUMUCS TpeOOBaHUN U MTPOCKO yuuTeNs,
AKTHUBM3AIMH UX TO3HABATEIHLHON JESATENIbHOCTH U aKTUBHOCTH;

. no0yX/1eHHue 00yJaroINXCsl K COOIOJICHNIO Ha YPOKE OOIEHPUHATHIX HOPM TTOBEICHUS,
MpaBUJI OOIIEHUS CO CTAPIIUMU (YUUTEISIMHU) U CBEPCTHUKAMHU (IITKOJTbHUKAMM ),



. UCIIOJIb30BaHUE BOCIIUTATENILHBIX BOZMOKHOCTEH co/lepKaHMsl yueOHOTO MpeMeTa
yepes3 AEMOHCTPALUIO 00YYaroIMMCs IPUMEPOB OTBETCTBEHHOT'0, IPaXIaHCKOTO OBECHMUS,
NPOSIBJIICHUS YEIOBEKOIIO0MS U JJOOPOCEPICHHOCTH;

. OpraHu3aiyio medcTBa MOTUBUPOBAHHBIX U 3pYJUPOBAHHBIX YUalIUXCs HaJl UX
HEYCIIEBAIOIMMHU OJIHOKIACCHUKAMH.

Cormacao PaGoueit mporpammbel Bocnutanus MOY —COII Ne3 r. Mapkca CapaToBcKoi
obmacti uM. JI.I'. BeHemuKTOBOM, BOCIUTATENbHBIA NOTEHIIMAT Y4eOHOro npeamera «Dus3nkay
Ha YpOBHE OCHOBHOI'O 00I11ero 00pa30BaHMs peau3yercs Ha JesITeIbHOCTHON OCHOBE Yepes:

. npUBJIeUYCHIE BHUMAHHS 00yUJarOMIUXCsl K IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHU3alMio paboThl ¢ MOTy4aeMol Ha ypoke HHpopMalien (pu3n4eckoro
COJIepKaHus, BKITIOYasi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKECHUAX (PU3UKH; aHAIIN3 U
KPUTHYECKOE OLICHUBaHKE UH(opMaIuy;

. NpUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOTHI C 00yJaIOIIMMHUCS:
UHTEJUIEKTYaJIbHBIX UTP, CTUMYJIMPYIOLINX II03HABATEIIbHYIO MOTHBALIMIO O0YYarOIUXCS;
JUAAKTUYECKOI 0 TeaTpa, e MOJIYyYEHHbIE Ha YPOKE 3HaHUs OOBITPHIBAIOTCS B T€ATPAIBLHBIX
IIOCTaHOBKAX; IPYNIOBOM paboThl UK paboThI B apax, KOTOPbIE yuyaT 00ydaroLIuXcs
KOMaHJHON paboTe U B3aUMOAECUCTBUIO C JPYTUMHU 00Yy4atOIIUMUCS;

. UHUIMIPOBAHHUE U MOJIEPHKKY UCCIIEA0BATENILCKOM NEATEIbHOCTH 00yUatoIMXCs B
paMKax peanu3alui UMHU HHIUBUAYAIBHBIX U TPYNIOBBIX UCCIIEI0BATEIbCKUX IPOEKTOB, YTO
JaeT o0y4yaroIuMCsl BO3MOKHOCTb IPUOOPECTH HABBIK CAMOCTOSITENILHOIO PELIEHUs IPOOIIeMBI,
pa3BUBaeT yMEHUs HAOIIOAATh IPUPOIHBIE SIBICHNUS, BBIIOIHITH ONBITHI U AKCIIEPUMEHTAIbHbIE
UCCIIEIOBaHMS C MCII0JIb30BaHUEM U3MEPUTENIbHBIX NPHUOOPOB, (HhOPMUPYET HABBIK
TeHEpUPOBAHUS U 0POPMIIEHHUSI COOCTBEHHBIX U/I€H, HABBIK ITYOJUYHOIO BBICTYIUICHHUS MEpe
ayJIuTOpuel, apryMEHTUPOBAHUS U OTCTaWBaHUS CBOCH TOUKU 3PEHHUS;

. 3HAKOMCTBO €O cpepamu MpodhecCuOHATBLHOMN NeITeTbHOCTH, CBA3aHHBIMU C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJOTMSIMU, OCHOBAHHBIMHU Ha JOCTHXKEHUSAX (PU3NUYECKOI HayKH, 4TO
CIOCOOCTBYET pa3BUTHIO MPECTABIECHUIN O BOBMOXKHBIX chepax Oynyieil npopeccuoHanbHON
NesITeIbHOCTH, CBSI3aHHOMU C (pU3MKOH, MOATOTOBKA K JaJIbHEHIIeMy 00yYeHHIO B 3TOM
HAIpPaBJIEHUU U OCO3HAHHOMY BBIOOPY oOydaromuMucs oyayuieit npogeccuu;

. YCTaHOBJICHHE JOBEPUTENIBHBIX OTHOUICHHS MEXKIY YUUTEIIEM U yYEHUKAMU,
CIOCOOCTBYIOLIMX ITO3UTUBHOMY BOCIIPUSATHIO YYaIIUMKCS TPEOOBAaHUM U MPOCHO yUUTENS,
AKTUBU3AIMH UX [TO3HABATEIBHOM NESATEILHOCTH U AKTUBHOCTH;

. noOy>xJieHue o0yJaromuxcs K COOII0ICHUIO Ha YpOKe OOLIEIPUHSTHIX HOPM NOBEICHUS,
IpaBUJI OOLIEHUS CO CTAPIIUMU (YUUTENSIMHU) U CBEPCTHUKAMU (ILIKOJIbHUKAMM);
. HCTIOJIF30BaHUE BOCITHUTATEIILHBIX BOBMOKHOCTEH CO/IepKaHMsI yUeOHOTO MpeIMeTa

yepe3 IEMOHCTPAIUI0 00YJatOIUMCsI TPUMEPOB OTBETCTBEHHOTO, IPAKIAHCKOTO TOBEJICHUS,
MPOSIBJICHUS YEJIOBEKOIO0US U 100pOCEePACUHOCTH;

. OpraHu3aiuio megdcTBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX yUallluXcs HaJl UX
HEYCIIEBAIOIUMH OJTHOKITACCHUKAMH.



COILEP KAHUE OBYYEHUSA
10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®usnka — Hayka o npupoje. Hayunele MeToabl mo3HaHUs OKpyxarouero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOIEH.

Jlemoncmpayuu

AHanorosbie ¥ MUPPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe naBuxeHue. J[[BukeHHe MaTepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIO CKOPOCTBIO. YTJIOBash CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: CHOUIOMETP, JABUKECHHE
CHaps/I0B, LIETIHbIE U PEMEHHBIE MEpeIayH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpa3zoBanue IBIKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHune HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHONICHMS  MEXAY  MOYTSIMH,  NPOWACHHBIMM  TEJIOM  3a
MOCJIE0OBATEIbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUHU C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABMKEHUS MIApUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuites. Ilepsoiit 3akoH HeroTona. HepLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cwil. Btopoil 3akoH HberoToHa miis
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buabl TpeHust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUS U cuia TpeHus nokos. Koaouiment tpenus. Cuna conpoTuBIeHUS
NP ABUKEHUH TeJla B )KUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tela.



MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaueHus. llnedo cunbl. YCIIOBUSL paBHOBECHS
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHuE Macc B3aUMOJIEHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHIIBI YIPYTOCTH OT JAeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

W3ydenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXHUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe critbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunerndeckasi sHeprusi MatepuaibHOW TOYKU. TeopemMa 00 M3MEHEHHHM KHWHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTreHnnanpHas sHEPTUs yIpyro AeGopMUpOBaHHON MPYKUHBL.
[ToTennmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpHbBle M HEMOTEHIMANbHBIE CUJIbl. CBS3b paOOTHl HEMOTEHIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBA M NPAKTUYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHrne aOCONIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepPruM Tela Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.
Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKONH TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenme. Quddys3umsa. Xapaktep IBWKEHHS | B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJiend CTPOCHHUsI Ta30B, >KUAKOCTEH M TBEPIBIX Tel M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeiieil. Macca u pasmepbl Mosiekyid. KonudecTBo BemiecTsa.
[TocTostnHas ABorapo.

TemmoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogenbp uneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUU
UIeaTbHOTO Ta3za. AOCONIOTHAas TeMmIepaTrypa Kak Mepa CpeIHeW KHHETHYECKOHW JHEpruu



TEIJIOBOTO JBMKeHHMs vactull rasza. lllkana Ttemneparyp KenpBuna. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpeacTaBieHrne H30MPOLECCOB: U30TEPMA,
u30Xxopa, nzobdapa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COEIUHEHMII.

OmnbITel 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COocy/a.

OnbIThL, WJUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsI 3HeEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl e€ uzmeHeHus. KonuyectBo TemioTsl U pabora. BHyTpeHHssS SHEprus 0lHOATOMHOTO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpe1aye.

[Tonsatue 00 ammaGatHOoM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHeHue
NEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJIE.

TerioBeie MamuHbL. [IpuHIUIIBL 1EeHCTBUS TEeMIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
TeruIoBbIX MamuHax. KoadduueHnt nonesnoro aeiictBus teruioBoit MamuHbl. [{ukn Kapao u
€ro KO3 QUIMEHT MMOJIE3HOTO AEHCTBHS. DKOJIOTHYECKHE MPOOIeMbl TEIIOIHEPTETUKY.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruu Teja MpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH M3
OyTBUTKM TIOJ ACMCTBHEM C)KATOro BO3AyXa, HarpeBaHue 3pupa B JATYHHOU TpyOKe MyTEM
TpeHusl (BUCOIEMOHCTPAIIHS).

M3MeHeHne BHYTpEHHEH SHEpruM (TeMIlepaTyphl) Tela Ipu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATENsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenue yaenbHON TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue U kouzaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAsS U
OTHOCHTEJIbHAS BIIAXXHOCTh BO3ayxa. HacklmeHHsiid nap. Y ienbHas TerioTa mapoo0pa3oBaHus.
3aBUCUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpucramumzauus. Y aenbHas
TeruioTa rasneHus. Cyonumanusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHu4eckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U ICHUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habumronenne HarpeBaHus U IUIABIEHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMoHCTpanus KpucTauioB.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

N3mepeHrie OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pasnen 4. daekTpoanHaMuka

Tema 1. Dnexkmpocmamuka

Onextpuzauusi Tel. OJNEKTpUYeCKUM 3apsan. JlBa Bua 2JIEKTPUYECKUX 3apsiOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. Todeunwlil  snexkTpuueckuil  3apsn.
OnekTtpuueckoe mnojae. Hampsx€HHOCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HANPpsYKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorennman. Pa3HOCTh HOTEHIUANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B 3IEKTPOCTATUUECKOM MoJe. J{u3neKkTpruueckas IpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPOIpPHUOOPOB, KOHAEHCATOpP, KONUPOBAIbHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DIIeKTpOoCcTaTUYECKas 3allIHTa.

JIN3IeKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIONIaJAM IUIACTHUH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOoPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cuna Ttoka. [TocTossHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DneKTpuuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYIIAs CHJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi menu. KopoTkoe 3aMbpIkaHue.

DNEKTPOHHAs MPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOIUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKU TOK B PACTBOpAaX M paciulaBaxX »dJEKTPOJIUTOB. DIJIEKTPOJIUTHYECKAS
JUCCOIMAIUs. DIEKTPOIIN3.



DneKTpUUeCcKuil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psan. MomaHus.
[Tna3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIH IHOJ, TEPMUCTOPBHI M (POTOPE3HCTOPHI,
MIOJIyIIPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Llemoncmpayuu

W3mepenne cuiibl TOKa U HAPSKEHUSL.

3aBUCUMOCTb COINPOTHUBIIEHUS LWIMHIPUYECKUX IMPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COEJUHEHHUE POBOIHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIEH cuiibl. KopoTkoe 3amMblkaHHE TajlbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa v NPOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  3IEKTPOABMXKYHIEH CHJIBI  HCTOYHMKA TOKAa W €r0  BHYTPEHHETO
COIPOTUBIICHUS.

Habmroienue snekrpomnusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCylIecTBISETCS C Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, HaydHbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOINIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHkuMs, mnapabona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKHE (QYHKIUU: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOEKLIHUU Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddy3us, 0cMOC, TEII000MEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEpEadyH, TEIIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TE€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METaJIOB, JIEKTPOJIUTHYECKAs JUCCOLUAIUS, TaJIbBaHUKA.

T'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonozus: mpeodbpazoBaHue IBUKEHUN € HCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUs HMIyJbCca B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTATeNlb BHYTPEHHEro CropaHus, TMapoBass TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaT€pHalIOB, B TOM YHUCIIE
HAaHOMATEpUAJIIOB, M  HAHOTEXHOJOTUH,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTpOHArpeBaTeibHbIC MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11 KUIIACC
Pa3zgea 4. duekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA



[TocrosiHHBIE MarHUThHl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJE.
Bekrop maruuTHOM MHAYKIMU. [[pUHIKIT Cynepno3uIMK MarHUTHBIX MOJeH. JIMHUM MarHUTHOM
uHayknuy. KapTtuna aiuHui MarHUTHOM MHYKIIUH TIOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHMA MHAYKIMH MarHUTHOTO IO
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOI'O IPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBiieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenma.

SIBneHne HNEKTPOMArHUTHOM MHAYKIMHU. [loTOK BekTOpa MarHUTHOM MHIYKLHH.
DIIEKTPOABUKYILAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoU uuaykuuu dapayes.

BuxpeBoe snekTpuueckoe Mmose. DNEeKTPOJABMXKYIIas Cuia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO MOJIsl KaTYUIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTUII, MHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[erictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOJBUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

WccnenoBanue 1ecTBUSI TOCTOSHHOTO MarHWTa Ha PaMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus

Konebarenbnas cucrema. CBoOOgHBIE MexaHHuUeckue Kkojebanusa. [apmoHHueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBIT MasSTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuii. [IpeBpaimieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebatenbupiit  kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KoJeOaTeIbHOM KOHTYpe. AHAJOTUA MEXIy MEXaHWYEeCKUMH W  DJIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHne o 3aTyXarOMMX KoJeOaHUSX. BBIHYXICHHbIE MEXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

ITepemenHbIi TOK. CHHYCOMAAIbHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JENCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSYKECHUS.



Tpancdopmarop. I[IpousBoacTBo, mepegaya U MOTpeOICHUE BSIEKTPUUYECKON HHEPIUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IPYKUHHBIN UM MaTEMaTHUECKUN
MasITHHK).

HaGmronenue 3aryxaromux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumorpaMMsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Monenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTHU IIEPUOA MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue MepeMEHHOrO TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHvle 60JIHbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpadenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs AJIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B snexkrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)xX€HHe, MpeloMIIeHHe, Moispu3anus, Audpaknus, wuHtepdepenius. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokanusi.

DNeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHU4YecKue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
yIbTPa3ByKOBas AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajnap, paguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenue oTpakeHus U MpeIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KoseOaHui.

HccnenoBanue  CBOMCTB — JJIGKTPOMAarHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJsipuzanus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuyeckas onruka. IIpsmonnHeliHOe paclipocTpaHEHUE CBETa B OQHOPOJHOU Cpele.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.



OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHme H300pakeHUN B IIIOCKOM
3epKaie.

[Ipemomnenne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTellb
npesnomienus. [lonHnoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CrioxkHbIN cocTaB Oemmoro ceta. LIBer.

CoOwupatomue W paccewBaronive JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
onTHYeCcKas cuiia TOHKOW JIMH3bL. [locTpoeHne n3o0paxeHuii B cCOOMparomuX U PacCenBaIOIINUX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOMN ONTHUKH.

BonnoBas ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHu4yeckne yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHWE: OYKM, Jyma, (QoToarrmapar,
MPOSKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTHKA, AU(PPaKIHOHHAS
peméTKa, MOIAPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacHpOCTpaHEHHE, OTPaKEHUE M IperoMiieHue cBeta. Onruueckue
IpUOOPHI.

[TonHoE BHyTpeHHEe oTpakeHne. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmronenue nntepdepeHnnn cera.

Habmonenue nudpakiuu cera.

Habmronenue nucnepcun cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmonenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne mokazaresnst mpeioMIICHUS CTEKJIA.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cieIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH

['paHunbl NMPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHON TEOpUHr
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUII
OTHOCHUTEJIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILEHUE JUTHHBI.

OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.
Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Dopmyna [lnanka cBs3M dHEPruM POTOHA C €0 YACTOTOW. DHEPTHUS M UMITYIIHC
¢dorona.

OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.

JaBnenue cBera. OnbiTe [1. H. JIeOGenena.

XUMHUYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (PoTorsneMeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Llemoncmpayuu
®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.
CBeToquoI.
Conneunas 6arapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. Usnydenue u normnomieHue GOTOHOB IpU MEPEXoe aroma ¢
OJIHOTO YpOBHSl SHepruum Ha Jjapyro. Buasl cnekTpoB. CHekTp YpOBHEW 3HEpPrUM aroma
BOZIOpPO/A.
BousiHoBgie cBolicTBa yactull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayanu3M.
CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Moguenb onbiTa Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nuHedvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HabGmronenue muHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOCHMS  sijpa. OTtkpsITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeeneHuio coctaBa pagioakTUBHOTO U3ITy4eHHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['aMmma-usnyueHue. 3akoH
PaauoOaKTUBHOIO pacIaja.
OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakunu. [lenenue u CUHTE3 SIED.
Snepubiii peaxktop. Tepmosnepublii cuHTe3. IIpobmembl M MEPCHEKTUBBI  sEpHOU
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI ACPHON SHEPTreTHKH.
OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.
MeTtop1 HaOJIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MHpA.
TexHuuyeckue ycTpoiCTBa M MPaKTHUECKOE NMpPUMEHEHHE: J103UMETp, kKamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpeKoOB YacTHIl (TI0 TOTOBBIM (oTorpadusm).
Pa3zgea 8. JiieMeHTBI aCTPOHOMUM U ACTPOPUZUKH
Ortanbel pa3BUTUs  acTpoHoMuHu. llpukiiagHOoe UM MHMPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHH.
Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIAHETHI, KX BUAMUMOE ABHKCHUE.
Conneunas cucrema.
Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jlparpamma «CHEKTPAJIbHBIA KJIACC — CBETHUMOCTB». 3BE3MbI



[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHBbIE MPEACTABICHUS O
IIPOUCXOXAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl XKU3HU 3BE3 L.

Muineunsiii [Iyte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. YEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabumtoneHnss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHUM
JUTSL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢u3ukm U acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBbHON U
THYECKOH cdepax MeATETbHOCTH 4YelIOoBEeKa, poiib M MecTo (U3UKM M aCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMUPOBAHUU
npeCTaBiIeHU 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UIECKON KapTHHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEICTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

Uzyuenue xypca ¢usuku 06azoBoro ypoBHs B 11 kjgacce ocymiecTBIsETCS € Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HaydHbI (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
NPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIMIA,
IpU3HAKU TI0JI00US TPEYTOJIbHUKOB, ONPE/IeNIEHNE TUIOIIAU TIOCKUX (puryp u od0béma te.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mIpupoje, KojeOaTenbHbIE IBM)KEHUS B
JKUBOM TpUpoJie, ONTHUYECKUE SIBIICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIC
OpraHU3MBlI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DJIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



INJNIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenue ydeOHoro mpenmera «®du3nka» Ha ypOBHE CpemHEro o0Iero oOpa3oBaHHS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JlngHOCTHBIE pE3yNbTaThl OCBOCHHUSA Yy4eOHOro mpenMera «Du3MKa» TOJDKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMENH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJULMOHHBIM LEHHOCTSM POCCHUUCKOro  00IlecTBa,
pacuIMpeHne >KU3HEHHOIO OIbITa M OMbITa JACATEIBHOCTH B IMPOIECCE peaiu3alli OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIHHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKoOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  TPAKIAHCKOW MO3UIMU  OOYYAIOIIETOCs KaKk aKTHBHOTO U
OTBETCTBEHHOI'O YJICHA POCCUHCKOI0 OOIIIEeCTBa;

NPUHATHE TPAJULIHMOHHBIX OOIEYETOBEUECKUX T'yMAaHUCTHYECKUX M JE€MOKPATHYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B WHTEpEcax TPakIaHCKOTO oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aMMOJICHCTBOBATh C COIMAIBHBIMU MHCTUTYTAaMH B COOTBETCTBUM C HUX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU 1 BOJIOHTEPCKOM JI€ATETLHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

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

LIEHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTH)KEHHUSIM POCCHMCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JEATEIHLHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYas 3CTETUKY Hay4HOI'O TBOPUECTBA, IPUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEpPEC K pasIuyHbiM cdepam TpodecCHOHATbHON JesATEIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
po()eCCUU U PeaTM30BBIBATh COOCTBEHHBIEC )KH3HEHHBIE TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUI0 M CaMO0Opa3oBaHUIO B 00JacTu (U3MKHU HA
MPOTSYKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPBI, OCO3HAaHHE TJ00aTbHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

MJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHI B OKpYXalOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHHe ONbITa JACSATEIbHOCTH HSKOJOTMYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUN TI0 (pru3mKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3UIECKON HAYKH;



OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.
METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jloruveckue aAecTBUA:

CaMOCTOSITENIbHO (POPMYIIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeIIATh LENH JeSTeIbHOCTH, 3a]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEYHSI B pacCMaTPUBAEMBIX (PU3MUECKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHaIbHBIX
U HEMaTEepUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LENSIM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICICTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nccienoBarejbckme 1eiCTBUSA:

BJIa/IeTh HAyYHOW TEPMUHOJIOTHEW, KJIIOYEBBIMU TOHATHUSMU U METOJaMH (PU3UYECKOU
HayKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METO/OB pELIeHMs 3a1a4
buznyecKoro coaepxKaHus, IPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BJIQJIETh BHUJAMHU JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpEeTalHH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3IMYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4HCIE INpHU
CO3/IJaHUU YU4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJu3HpOBaTh 3a7ady, BbIABUTATh
TUNOTE3y €€ pelIeHMs, HaxOAuUThb AapryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPXKIACHUH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAIN3UPOBATh TOJYYEHHBbIE B XOJ€ pELIeHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33aJaud B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YMCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEACITEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTrHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHsS] MH(OpMaLUU (U3NYECKOTO COJEp:KaHUs U3 HCTOUHUKOB
pa3HbIX THWIIOB, CaMOCTOSITENBHO OCYLIECTBJISATh IIOMCK, aHAJIW3, CHUCTEMATHU3AalMI0 U
MHTEPIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUAOB U (HOPM MpE/ICTaBICHHUS,;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COAEpX aHUs B pa3IMYHBIX QopmaTax ¢ y4ETOM
Ha3HAuYeHUs MHPOpPMALMU U LEJIEBOM ayIaUTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe yueOHbIe JeHCTBHUSA:
OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;



pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(IMKTEI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NIEHCTBUU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPAMHUPOBATH
JEUCTBUSL MO €€ JTOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, paclpelesisTh PO C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHON paboTHI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJOr0 Y4aCcTHHKA KOMaHbl B OOLIUH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISTh MO3HABATEIBHYIO JESATENLHOCTh B 00JacTU (U3UKH U
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIAITh IUIAH PELICHUS] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMTOJIHEHHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANOYTECHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYAMLUMU B 00NacTH (PU3HKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [M03HABATEIbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMBIX JE€HCTBUMN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYallu, BBIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHU)KEHHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IpUHUMATD ce0sl, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yNIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPaBO APYTUX Ha OMIMOKH.

B npotiecce 10CTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOEHHUS MTPOrPaMMBbI MO (pU3UKe AJis
YPOBHSI CpeAHEro obuiero oopa3oBaHusi y OOyUYaIOUIMXCSl COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
MHTEJJIEKT, MPEANoIaralonui chopMUPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSTHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpEeryJINpOBaHMUs, BKJIFOYAIOILETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIOCOOHOCTh aJanTHPOBAaTHCS K SMOIMOHAIbHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALIMM, BKJIIOYAIOLICH CTPEMJICHHE K JOCTHKECHUIO LEIU U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;



HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHATIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenust B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (GU3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKHM U TEXHOJIOTWM, B NPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YUEHHBIX (PU3MUECKUX MOJEIEH: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, WACANbHBIM ra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKUM 3apsii MPHU peLIeHUU
bu3nyeckux 3anay;

pacnio3HaBaTh (PU3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE MABM)KEHHE, CBOOOJHOE IaJeHUE Tedl,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLus, B3auMoneucTBue Tei, auddysus, OpoyHOBCKoe
JBUKEHHUE, CTPOCHHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa TeJ NpU HarpeBaHUU
(oXJ1aKJIeHNUN ), TEIJIOBOE paBHOBECHE, MCIapeHNe, KOHACH CAIMs, TUIaBJIeHNEe, KPUCTAIUIN3alNs,
KUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIINICHNWE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEXKIYy IapamMeTpaMH COCTOSHMs raza B H30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIHCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIONIb3Ys (PU3NUYECKHUE BEIUYMHBI: KOOpAMHATA,
yTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYeCcKast
SHEprus, NOTEHIMaJbHAs HSHEpPrus, MexaHudeckas padoTa, MeXaHHYeCKass MOULIHOCTb;, MpHU
ONMMCAHWU TMPABUIBHO TPAKTOBaThb (U3MUECKUH CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003HaueHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJINYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIbB3YS
¢u3nueckue BEIMYMHBL: JIaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYeCKas DSHEprus
XaO0TUYECKOTO0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaIpaTH4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSISI AHEprusi, padora raza, Kod(pUIMEHT IMOJIE3HOro JEHCTBUS TEIJIOBOIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS M EAUHUIIBI, HAXOJUTh (OPMYIbI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMUMHY C APYTUMH BETUYUHAM;

ONKCHIBATh M3y4YCHHbIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJISl, MOTEHIMAJ, Pa3sHOCTh TMOTEHIHAIOB; IMpPU OMUCAHUH MPaBHIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

aHaTM3UPOBaTh (PU3MUYECKHE MPOLECChl M SBJICHUS, MCIONB3Ys (DU3MUYECKHe 3aKOHBI U
NPUHLMIBLL: 3aKOH BcemMupHoro tarotenusd, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPABUSI MHEPLUAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBhIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IPaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ISHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3InyaTh yCiI0BUSA MX O€30IaCHOTO UCIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;



BBINOJIHATh SKCIIEPUMEHTHI I10 HCCICAOBAHUIO (PU3MUECKUX SBICHUH U TPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3ToM  (OpPMYIHPOBATH
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOAUTH ONBIT U (POPMYIUPOBATH BBIBOJIBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH STOM
BbIOMpPATh ONTHUMAJbHBII CIIOCOO M3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METOAbl OLEHKH
IIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTU MEXJY (U3MYECKUMM BEJIMYMHAMM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH STOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHpPOBAaTh pE3yJIbTaThl
HOJYYEHHOHM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadMKOB, J1€J1aTh BBIBOAbI
10 pe3yjbTaTaM UCCIIECIOBAHMNS;

cobuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU NPOBEICHUM HCCIENIOBAaHMM B paMKax
y4eOHOr0 OJKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATEILCKOM M  IMPOEKTHOW JESATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMCTB U J1AOOPaTOPHOIo 000PYA0BaHUS;

pemark pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, HCIONb3Yys
¢du3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33Ja4u BbIOMpATh (HU3NUYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MYeCcKOoi BEIMUHHBI,

pelmaTh KayeCTBEHHBIC 3a/1a4d: BBICTPAMBATH JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXIeHUI ¢ ONOpOi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCTIONB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAlMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMylo HH(POPMALHUIO;

PUBOJUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BbSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKWE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU MJIs
oOecrieyeHns 6€30MaCHOCTH MTPHU OOpaIIEHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUs 3/10pOBbs U COOIIIO/IEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY’Kalollel cpeae;

paboTaTh B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIaHUPOBaTh paboTy
IpyOIbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JEATEIBHOCTH B
HECTAHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLICHWBATh BKJIAJ KaXIOTO M3 yYaCTHUKOB TPYIIIBI B
pelieHne paccMaTpuBaeMou MpoOJIeMBbl.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHOM TEXHUKH W TEXHOJIOTMM, B MPAKTUYECKOU
JeSITeIbHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJAENel: TOoYeUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIM HCTOUYHUK CBETa, SJEpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTIO SI/Jpa MPH pelleHnn GU3NIECKuX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKIHS, JCUCTBHE MAarHUTHOIO IOJII Ha MPOBOAHMK C TOKOM M [JBIDKYIIUICS 3apan,
3JIEKTPOMAarHUTHBIE KOJIEOAHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejaoMiIeHue, HHTepdepeHuus, Iudpakuus W NOoJsIpU3alus CBeTa, JAUCIEepCUs CBETa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOrO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs U MCKYCCTBEHHAs PAJlNOAKTUBHOCTD;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBAa (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPEll) U IEKTPOMArHUTHBIE SIBJIEHUS (IIPOLECCHI),



UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DJIEKTPUYECKHM 3apsi, cuja TOKa, DIEKTPUYECKOE
HaNpsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTh MOTEHIIMANIOB, 3JIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro nojs, cuia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUOJ W 4YacToTa KojieOaHuM B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPHU ONHUCAHUU TMPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3YEMbIX BEIMYMH, WX OO0O3HAUCHHUS W EAMHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTMMU BETUYUHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBIICHUS W IPOLECCHI, HCIONB3YS (PU3UUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEpPTus CBSI3M AaTOMHBIX sEp, HPU ONMUCAHUU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (DM3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HAU€HUE (PU3NYECKON BEJTMYUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL: 3akoH OMa, 3aKOHBI TIOCIENOBAaTENBHOTO U MMapajyIeIbHOTO  COEIUHEHUs
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JICKTPOMAarHMTHOM  WHIYKLMH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHEe OHWHImTEWHA I (oTodh(dEeKTa, 3aKOH COXpPaHEHUS JHEPrUH, 3aKOH
COXpaHEHMsSI HMITYJIbCA, 3aKOH COXpPAHEHHsS DSJIEKTPHUYECKOro 3apsaa, 3aKOH COXpaHEHUs
MaccoBOI'0 4Mciia, MOCTylaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IpU 3TOM pas3inyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKEHHE U YCIOBUSA (TpPaHMIIbI,
00jacTi) NPUMEHUMOCTH;

ONpEeNENATh HAMpPAaBICHWE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH M ONMCHIBATh N300pakeHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCIIONIb30BAaHWEM TPSAMBIX U KOCBEHHBIX HW3MEpEHWil: Tmpu d3ToM  (PopMyIHpoBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MpSMble U KOCBEHHBbIE H3MEPEHUs (U3MUECKHUX BEJIWYMH, IMPH 3TOM
BBIOMpATh ONTUMANBHBIN CMOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIBI OIIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH C UCTIOIB30BaHUEM MPSIMBIX H3MEPECHU:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yNbTAThl MOJYYEHHON 3aBUCHMOCTHU
Gu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0€30MacHOro TpyJda NpHU TMPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbl0, HCIOJIb3YS
dbuznyeckue 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOMpATh (PU3UUECKYIO
MOJieb, BBIICNATH (U3NYECKUE BEIMUMHBI U (OPMYIbI, HEOOXOAUMBIE M €€ pelleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBI,

peliaTh KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXKIeHU! C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SIBIICHHUS,

UCIONIb30BAaTh NPU PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAaLUOHHbIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIUU M TPEICTaBICHHUS Y4eOHOU W
HAyYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHATM3UPOBATH TOTy4aeMyto HH(OpMaLHIo;



OOBSICHATH IPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B 00bACHEHHE IIPOIECCOB OKPYXKAIOUIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIl;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHS 3/I0POBbsI U COOIIOZICHUSI HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpenie;

paboTaTh B IpyIIE C BHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLEHHUBATh BKJIAJ Ka)KJOTO M3 YYaCTHUKOB I'PYIIIbI B
peleHne paccMaTpuBaeMoil mPOOJIEMBI.



TEMATUYECKOE IIVTAHUPOBAHMUE

10 KVIACC
HarMeHOBanme KomnuecTso yacos
o
n/_r[ pasIeNoB U TEM Beero KonTtponbHbie IIpakTrueckue
MIPOrpaMMBbl paboThI paboThl

OnexrpoHHble (U(POBLIC)
00pa30BaTeIbHBIC PECYPCHI

Pazpen 1. DU3UKA U METOJAbI HAYYHOI'O IO3HAHUA

dusnka u
11  Meromm 2 Bu6nnoreka [JOK
' HAYYHOTO https://m.edso0.ru/7f41bf72
IIO3HAHUA
Hroro mo pasneny 2
Pazgen 2. MEXAHHUKA
Bu6nnoreka [JOK
https://m.edsoo.ru/7f41bf72
Yuu.py
21 Kumemamixa 5 https://uchi.ru/teachers/Ik/main
' 1C: Ypok https://urok.1c.ru/
Hudoypok:
https://infourok.ru/videouroki/fiz
ika POIII: https://resh.edu.ru/
bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72
Yuu.py
22 Jlunawmka 7 https://uchi.ru/teachers/Ik/main
' 1C: Ypok https://urok.1c.ru/
Hudoypok:
https://infourok.ru/videouroki/fiz
ika POIII: https://resh.edu.ru/
bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72
3aK0HBI Yuu.py . .
23 coxpamemus B 6 1 1 https://uchi.ru/teachers/Ik/main
' 1C: Ypok https://urok.1c.ru/
MEXaHUKE
HNudoypok:
https://infourok.ru/videouroki/fiz
ika POII: https://resh.edu.ru/
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMURKA
bubmuoreka LIOK
https://m.edsoo.ru/7f41bf72
OcHOBBI Yuu.py
31  MOJEKymspHO- 9 1 https://uchi.ru/teachers/Ik/main
' KHHETUYECKOU 1C: Ypox https://urok.1c.ru/
TEOpHUH HNudoypok:
https://infourok.ru/videouroki/fiz
ika POII: https://resh.edu.ru/
bubmuoreka IIOK
OCHOBBI https://m.edsoo.ru/7f41bf72
3.2 10 1
TEPMOJIUHAMUKHI Yuu.py
https://uchi.ru/teachers/lIk/main



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
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https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
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https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
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https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main

1C: Ypok https://urok.1c.ru/
Hudoypok:
https://infourok.ru/videouroki/fiz
ika POII: https://resh.edu.ru/

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
ArperarHble Vanpy
33 EZCT::;P:I 5 https://uchi.ru/teachers/Ik/main
' m ' 1C: Ypok https://urok.1c.ru/
®dazoBbBIe
IepeXoabl Hngoypox:
pexon https://infourok.ru/videouroki/fiz
ika POII: https://resh.edu.ru/
Hroro mo paznemy 24
Paznen 4. 9JIEKTPOIUHAMMKA
bubnuoreka LIOK
https://m.edsoo.ru/7f41bf72
Yuu.py
https://uchi.ru/teachers/Ik/main
41 Onextpocratuia 10 1C: Ypok https://urok.1c.ru/
HNudoypox:
https://infourok.ru/videouroki/fiz
ika POIII: https://resh.edu.ru/
bubmunoreka IIOK
https://m.edsoo.ru/7f41bf72
[TocTosHHBIN Yun.py
49 SIIEKTPUYECKHUI TOK. 12 https://uchi.ru/teachers/Ik/main
' Toku B pa3IHYHBIX 1C: Ypox https://urok.1c.ru/
cpenax HNudoypox:
https://infourok.ru/videouroki/fiz
ika POII: https://resh.edu.ru/
Htoro mo pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I1O 68
ITPOI'PAMME



https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
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https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
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11 KJIACC

HaumenoBanue KoanuecTBo yacon
pasIeNoB 1 Tem Beer | Komt - DieKTpOHHbBIE (IN(PPOBDBIE)
POTLHEI paKTHiecku o0pa3oBaTelibHbIE pecypchl
nporpamMmabl 0 e padoThl e padoThl
Pazgen 1. 9JIEKTPOAUHAMUKA
bubmuoreka LIOK
https://m.eds00.ru/7f41bf72 Yuu.py
MaruurHoe IoJe. https://uchi.ru/teachers/Ik/main 1C:
1.1 DnexTpoMarHuTHa 11 1 3 VYpok https://urok.1c.ru/
ST AHAYKIIAS Hudoypok:
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHBI
bubnunoreka IJOK
https://m.edso0.ru/7f41bf72 Vuu.py
MexaHn4ecKue u https://uchi.ru/teachers/Ik/main 1C:
2.1 DIeKTpOMAarHUTHBIC 9 1 VYpox https://urok.1c.ru/
KoJieOaHus Hudoypok:
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/
bubmoteka [IOK
https://m.edso00.ru/7f41bf72 Vuu.py
MexaHn4ecKHe U https://uchi.ru/teachers/Ik/main 1C:
2.2 DICKTPOMArHUTHBIC 5 1 VYpox https://urok.1c.ru/
BOJIHBI Nudoypok:
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/
bubmuorexa LIOK
https://m.edso0.ru/7f41bf72 Vuu.py
https://uchi.ru/teachers/Ik/main 1C:
2.3 | Onruka 10 3 Vpoxk https://urok.1c.ru/
HNudoypok:
https://infourok.ru/videouroki/fizik
a POII: https://resh.edu.ru/
HWroro no pazneny 24

Pazzen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

butmoreka [IOK
https://m.eds00.ru/7f41bf72 Yuu.py

OcHoBLI . https://uchi.ru/teachers/lk/main 1C:
3.1 CHeHuaibHOR 4 1 VYpok https://urok.1c.ru/
TEOPUHU
OTHOCHUTCIIBHOCTHU I/IHq)pr OK. . e -
https://infourok.ru/videouroki/fizik
a POII: https://resh.edu.ru/
Hroro mo pasnmeny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
bu6nmoreka IJOK
DJIeMEHTEHI 6 https://m.edso0.ru/7f41bf72 Vuu.py

KBaHTOBOM ONTHKHU

https://uchi.ru/teachers/lk/main 1C:
VYpoxk https://urok.1c.ru/



https://m.edsoo.ru/7f41bf72
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https://resh.edu.ru/
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https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/

Nudoypok:
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/

4.2  Ctpoenue atoma

bubmuoteka LIOK
https://m.eds00.ru/7f41bf72 Yuun.py
https://uchi.ru/teachers/Ik/main 1C:
VYpoxk https://urok.1c.ru/
Hudoypox:
https://infourok.ru/videouroki/fizik
a POII: https://resh.edu.ru/

4.3 | AtomHOE PO

Hroro no pazneny

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
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bubmuoreka LIOK
https://m.edso0.ru/7f41bf72 Vuu.py
https://uchi.ru/teachers/lk/main 1C:
VYpox https://urok.1c.ru/
Hudoypoxk:
https://infourok.ru/videouroki/fizik
a POII: https://resh.edu.ru/

bubmuoreka LIOK
https://m.eds00.ru/7f41bf72 Yuu.py

DJIEMEHTBI https://uchi.ru/teachers/Ik/main 1C:
5.1 acrpoHOMHUH U 7 VYpox https://urok.1c.ru/
acCTpOpU3UKH Nudoypok:
https://infourok.ru/videouroki/fizik
a POIII: https://resh.edu.ru/
Hroro mo pazneny 7

Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE

bubmmnorexa [IOK
https://m.edso0.ru/7f41bf72 Vuu.py
https://uchi.ru/teachers/Ik/main 1C:

Obobmatomee 4 Vpoxk https://urok.1c.ru/
IIOBTOPEHHE Undpoypor:
https://infourok.ru/videouroki/fizik
a POII: https://resh.edu.ru/
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO 68
YACOB I1O

[TPOIT'PAMME



https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://uchi.ru/teachers/lk/main
https://urok.1c.ru/
https://infourok.ru/videouroki/fizika
https://infourok.ru/videouroki/fizika
https://resh.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
HPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 10 knace/ Msakumes I'.51., byxosueB b.b., Corckuii H.H. mox pemakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» Gusuka, 11 kmace/ Msxkumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
METOAUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA
I".S.Msxumies, b.b.byxosues, H.H.Cotckuii / [log pen. H. A.IlapdentseBoii, Puzuka. 10
kJacc. ba3oBblil ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM MpHiiokeHueM). — M.: IIpocsemienue,
2020.

I".S1.Msxumes, b.b.byxosues, H.H.Cotckuii / [Tox pen. H.A.IlapdhentseBoii, Puszuka. 11
kJacc. ba3oBblil ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM IpuiioxkeHueM). — M.: IIpocselenue,
2020.

. Jdunaktnaeckue marepuansl @usnka 11 kirace / A.E.Mapon, E.A.Mapon. — M.: U3narenscTBo
«/Ipodar, 2018.

Temaruueckre KOHTPOJIBHBIE H CAMOCTOSITENIbHBIE paboThI 10 ¢usuke 11 kmace / O.M.I'pomiiesa.
— M.: U3parenbcTBO «OK3amMen», 2019 r.

3ananus oOpa3oBarenbHOro noprana Pemry EI'D

COopHUK 3a1aHui 1 caMOCTOATEIbHBIX padoT «Pusuka 10», JLA. Kupuk, F0.1.{uk- M.:
Nnexca 2019r.

®dusuka. YriayOseHHbIH Kype ¢ peleHusaMu 1 ykazanusamu. EI'D. Onumnuazsl. Dk3aMeHbl B
BVY3./ E. A Bumnskosa (u ap.) ; [log pea. B.A. Maxkaposa, C.C. YecHokoBa. — 5-oe u3a. — M.:
JlaGopatopus 3Hanuii, 2018 r. BMK MI'VY - IIKOJIE

®usznka.3afayHUK-TPAKTUKYM I TOCTYHAIOLIUX B BY3bl — yUeOHO-METOUYECKOE TOCOOHE.
EI'D. Onumnuanst. Ox3amens! B BY3./B.A. Makapos, C.C. YecHOk0B. — 2-0€ u31. — M.:
Jlab6opatopus 3nanuit, 2018 r. BMK MI'Y - HIKOJIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- JJIEKTPOHHO—METOINYECKHE KOMIIIEKTBI:

1.MynpTuMeauitHbe Kypchl, pa3paboTaHHble komnanuen "du3nkon""

-"®u3nkKa B KapTUHKaX ",

-"OtkpsiTas ¢pusnka 1.1",

-"Otkpsitas ¢pusnka 2.0".

2. O6pazoarenbubiii komiieke (OK) «1C:

- IlIkoma. ®usuka, 7—11 k1. bubnuoTeka HArISAHBIX IOCOOUI;

-«1C:1lIxoma. ®usmnka, 8 KiI.».

3. bonbrras sunuknonenust Kupmia u Medoaus (B3KM).

4. 1C: «Penerutop. ®uszuka» (Bepcus 1.5);

5. DOnekrponHoe yueOHoe uznanue «Iloaroroska k EI'D mo ®usuke», poda "2008"
6. YueOHO — MeToAnuecKUid KOMIUTEKT «JKuBas ¢pusnkay (KoMImbroTepHas j1adopaTopusi) —
M.:MHT. 2000.

7.CamocCTOATENBbHO pa3paboTaHHbIE MYJIbTHMEIUITHbIE CIIEHAPUU YPOKOB.

8. O6pazoBatenbHbIepecypchl MHTEepHETA

Enunas xomrekius [udposbix O6pa3oBarenbHbxPecypcoB http://school-

(pusuka) collection.edu.ru/catalog/teacher/
Knacc!nasdusuka http://class-fizika.narod.ru/
O6pazoBarenbHbIe pecypehl cetu MaTepHeT. Dusnka. alleng.ru/edu/phys.htm

Odwusuka. ru dusuka. ru http://lwww.fizika.ru/


http://clck.yandex.ru/redir/AiuY0DBWFJ4ePaEse6rgeAjgs2pI3DW99KUdgowt9XsltfjMh8My-6YD9V05SPiyH_s82TMKBsQhT50oL33FBl5_dNXvzkVBe2sEe-poR7U9GFXicvkWDDwTrm9R6brlz0wuUNZWSqjFb3NV8jAvrmRrWH3xo05wIOZi48jt16s?data=UlNrNmk5WktYejR0eWJFYk1Ldmtxa1BRcmtEZ3ppNXRxMmo3UEQxNkpzSVF4ejZ1U1hibzFvNVN6VGNGc21URG5lUDZuZ195NkMwOVI1NEFfTmxnVzVFWEREc01lZVRHRjhoV3VIQ2lVdXVLMHhvRHRqbnJLZw&b64e=2&sign=e443109fa7ad5a83e99d7096c11ecdaa&keyno=8&l10n=ru&mc=0&i=6
http://clck.yandex.ru/redir/AiuY0DBWFJ4ePaEse6rgeAjgs2pI3DW99KUdgowt9XvqxGyo_rnZJn897aIXcYNxxfWmndaIGQuAKC3ErUDkvgFjSR95Mw0RmTyoMT_hflldEwkr8oSFqww68CKt_sv3zB_d-TizSLOuNnMTZzb3NisarNMP2H_Rk9a4suqwLCY?data=UlNrNmk5WktYejR0eWJFYk1LdmtxamRPcjR0alNJOHFic1JBNW9Od1dTZUdNRUZYQ19IbVpOS2dzcFI4OWZjazc0TEhnZXAtZFdzRzZsYnNRTVJ1YzRScWk2aHUtU3loQzI3Z29lcEx3YnM&b64e=2&sign=1ca80256535bb361f4270058632224f2&keyno=8&l10n=ru&mc=0&i=3
http://school-collection.edu.ru/catalog/teacher/
http://school-collection.edu.ru/catalog/teacher/
http://class-fizika.narod.ru/
http://www.alleng.ru/edu/phys.htm

dusnyeckuit mopran www.fizportal.ru/

OOyuarolre TpeXypOBHEBBIE TECTHI 110 (GU3MKE VI CPEAHUX U www.physics-regelman.com/
CTapIINX KJIACCOB MIKOJIBI (www.elkin52.narod.ru/)
"3anumarenpHas (U3UKa B BOIPOCaxX U oTBeTax" Www.anna.vega-int.ru/

HuTepakTHBHBIC MOJIETH (PU3NIECKHIX MPOIECCOB.

Hnmepnem- pecypcot
www.booksgid.com- Boo” Gid. DnexrponHast 6HOIHOTEKA.

www.school.edu.ru/default.asp- Poccuiickuii 06pa3oBaTeabHbIi moprat. JJoCTyIIHOCTh, Ka4eCTBO,
3¢ (HEeKTUBHOCTD.

http://www.alleng.ru/edu/phys.htm- O6pa3oBatesbhbie pecypcsl MaTepHEeTa - DH3HKA.

http://school-collection.edu.ru/catalog/pupil/?subject=30- Enunas kosiekius udpoBbix
00pa3oBaTeIbHBIX PECYPCOB.

http://fiz.1september.ru/- Yue6Ho-meToanueckas razera «Pusnkay.

dic.academic.ru- Akagemuk. CroBapu v SHIUKIIONEIHH.

http://nuclphys.sinp.msu.ru/- Sinepuas ¢usuka B UHTEPHETE.

http://college.ru/fizika/- ITonroroska x EI'D

http://kvant.mccme.ru/- Hay4qno-nonynsipHbiii pU3HKO-MaTeMaTHYCCKUM KypHan «KBaHT».



http://www.fizportal.ru/
http://www.physics-regelman.com/
http://www.elkin52.narod.ru/
http://www.anna.vega-int.ru/
https://www.google.com/url?q=http://www.booksgid.com&sa=D&ust=1460999711503000&usg=AFQjCNHHZFVRUERpKiWoeCiGVVDKyMVuhw
https://www.google.com/url?q=http://www.school.edu.ru/default.asp&sa=D&ust=1460999711504000&usg=AFQjCNEjWRm_2DRg0vWtDGuEEGzCnp9NkQ
https://www.google.com/url?q=http://www.alleng.ru/edu/phys.htm&sa=D&ust=1460999711505000&usg=AFQjCNEGGGrrr1jlXkQB9I8SMJb0M0z_Zg
https://www.google.com/url?q=http://school-collection.edu.ru/catalog/pupil/?subject%3D30&sa=D&ust=1460999711507000&usg=AFQjCNFIagfvZ79K9p8RcP8AxsE0GOsZ6w
https://www.google.com/url?q=http://fiz.1september.ru/&sa=D&ust=1460999711508000&usg=AFQjCNElG-l0GfRvDOcxjlTjqw5IRcXYpg
https://www.google.com/url?q=http://nuclphys.sinp.msu.ru/&sa=D&ust=1460999711509000&usg=AFQjCNE2WAtAV_HLvq-nZ_II9AQ7sfrYpg
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1460999711510000&usg=AFQjCNFmgPwHaKf1DuqiqDWcSetaD49DwQ
https://www.google.com/url?q=http://kvant.mccme.ru/&sa=D&ust=1460999711511000&usg=AFQjCNGI4grfkYjGG4QSxYew4kS_iHlFTA




