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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3mke 0a30BOro YpOBHS Ha YpPOBHE CpPEIHEr0 OOIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXCHHH M TpeOOBaHMA K pe3yslbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tporpammsel, mpeactaBieHHbx B DPI'OC COO, a Takke ¢ ydéToMm
denepanbHOil paboueil mporpaMMbl BOCIHTAaHHMA M KOHLEMIMH TNPENoJaBaHui Y4eOHOTo
npeamera «@Puszmka» B 0o0pa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickonr  ®Denepamnuu,
peann3yIoX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Copepxanue mnporpaMMbl Mo (U3MKE HalpaBlIeHO Ha (OPMUPOBAHHUE ECTECTBEHHO-
HaY4YHOH KapTUHBI MHUpa oOyvaromuxcs 10-11 kmaccoB npu oOyuenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AEITENIbHOCTHOTO noixoaa. IIporpamma no ¢usmke cooTBeTCTBYET
tpeboBanusM PI'OC COO K mIaHUpPyEeMbIM JINYHOCTHBIM, MPEAMETHBIM M METaIllpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXK€ YYUTHIBAET HEOOXOIMMOCTh peaju3aluu MEXIPEIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamMH. B Heil ompenemnstoTcs
OCHOBHBIE 1M M3Y4YeHUs (DU3MKU HAa yPOBHE CpeliHEro olImiero oOpa3zoBaHUs, MIaHUPyEMbIe
pe3ysbTaThl OCBOCHHS Kypca (M3WKU: JIMYHOCTHBIC, METalpeaMeTHbIe, MpeaMeTHbie (Ha
0a30BOM YpOBHE).

[Iporpamma o ¢u3mKe BKIIOYACT:

® I[UIaHUpPYEMbIE pe3ybTaThl OCBOCHUS Kypca (PU3MKH HAa 0A30BOM YPOBHE, B TOM UHCIIE

peIMEeTHbIC Pe3yIbTaThl MO rojlaM 00yUeHus;

e cozepxaHue yueOHOro npeamera «Pusnka» 1o rojaaM oOydeHusl.

Ou3nKa Kak HayKa 0 HanOosee o0MIMX 3aKOHAX MPUPOJIBI, BEICTYIIast B KAUECTBE YI€OHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUN 00 OKpY’)KalolleM MHpE.
[konpHBIE Kypc (U3MKH — CHUCTEMOOOpA3yIOLIUH JJIsi E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IPEMETOB, MOCKOIBKY (PU3HMUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
xumuel, ouonoruen, gusudeckoi reorpadueit u actpoHoMmuei. Vcnonb30BaHWEe U aKTUBHOE
OpUMeHeHHe (U3MYeCKUX 3HAHMN OmNpeAesnsieT XapakTep M pPa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTMl B cdepe DHEPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJTY4YEHHs] HOBBIX
MaTepHalioB C 33JJaHHBIMU CBOICTBaMU U Jpyrux. M3ydyeHue (pu3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTHUHBI MUpPa 00ydaromuxcs, B popMUpOBaHUE YMEHUN
IPUMEHSTh HayYHBIH METOJ IO3HAHUS MPH BBIIOJHEHUH MU Y4EOHBIX MCCIEIOBAHUH.

B ocHOBY Kkypca ¢hu3uKu A1 ypOBHS CpeHEero o0iero o0pa3oBaHus MOJIOXKEH Pl HUIICH,
KOTOpBIE MO’KHO pacCMaTpHUBATh KaK IMPUHLHUIIBI €0 IOCTPOEHUS.

Hoes yenocmunocmu. B cOOTBETCTBUU C HEW KypC SBISETCA JIOTHUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX paslesioB (U3MKHU, BKIKOYAET KaK BOIPOCH KJIACCHYECKOH, TaKk U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca (GU3UKH 00beJUHEH BOKPYT
¢usnueckux Tteopuil. Benymum B Kkypce sBnsercss (GOpMHUPOBAHHME MPENCTaBICHHM O
CTPYKTYPHBIX YPOBHSIX MaT€pPHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanonaraeT UCNoIb30BaHUE TYMaHUTApHOTO
noTeHIManza (U3NYECKOl HayKH, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U SKOJIOTMYECKUMHU ITPoOIIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3uku mpeanoiaraeT 3HakOMCTBO C HITMPOKUM
KPYTrOM TEXHHUUYECKHUX U TEXHOJOTUYECKUX MPUJIOKEHNH U3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyerTcs TMOCPEICTBOM BBEJIEHHS JIIEMEHTOB COJEP)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKACHUs Po0IeM pallMOHATIBHOTO PUPOIOTIONb30BAHUS U
HKOJIOTMYECKOI 0€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTAaMH Kypca (M3WKH Ha ypOBHE CpenHero oOmero oOpa3oBaHUs
SBJISIIOTCSL  pu3mueckue Teopuu (hopMHupoBaHHE NPEACTABICHUH O CTPYKTYpE MOCTPOCHHUS
¢usuueckoil Teopuu, poinu (yHIAMEHTANbHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJIE, TPaHUIaX MPUMEHUMOCTU TEOpHil, A OMHCAHUS €CTECTBEHHO-
HAY4YHBIX SIBJICHUI U TIPOIIECCOB).



CucTeMHO-IeITENFHOCTHBIN MOX0 B Kypce (PM3UKU pealn3yeTcs MPexX/Ie BCEro 3a CUeT
OpraHu3aIyi SKCIEPUMEHTAIbLHON JIeATeNbHOCTH oOyuaromuxcs. J[i1s 6a3oBoro ypoBHs Kypca
($U3UKH — 3TO UCMOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (u3nKe OOBETWHEHbI B OOIIMN CITHMCOK
YUYEHHYECKUX MPAaKTUYECKUX paldoT. BeiieneHune B ykazaHHOM IepeyHe J1a0OpaTOpHBIX padoT,
MPOBOAMMBIX JUII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS y4YaCTHHUKaMU 00pa3oBaTeIbHOIO
npoliecca UCXOas U3 0COOCHHOCTEH TUIAHMPOBAHMS U OcHameHus kabuuera gusuku. [Ipu sTom
oOecrieunBaeTcs OBJaZieHHE OOYYalOUUMUCS YMEHHSIMH IPOBOIAUTH KOCBEHHBIC HM3MEpPEHUH,
UCCIICIOBAHMS 3aBUCHUMOCTEH (M3MYECKUX BEIWYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
MPEIOKEHHBIX TUIIOTES.
Bonbiioe BHUMaHuE yaenseTcs PelIeHUI0 pacuE€THBIX M KaueCTBEHHBIX 3adad. llpu stom
JUISL PAaCYETHBIX 3a]1a4 IPUOPUTETOM SIBIISIOTCA 337a4u C SIBHO 3aJjaHHOU (PU3NYECKON MOJEINbIO,
MO3BOJIAIOIIME MPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfelna
Kypca, Tak U UHTErpupys 3HAHUS U3 pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 337a4 MPUOPUTETOM
SBIISIIOTCSL  3aJaHusl Ha OOBSCHEHHWE TMPOTEKaHUs (U3MYECKUX SIBICHHH W MPOIECCOB B
OKpYyXarole >XKu3Hu, TpeOyromue BbiOOpa (QHU3UYECKOW MOIENH A CUTYallMH MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepHanbHO-TEXHHUYECKOMY
obecrieueHni0 y4eOHOTO Tmporecca 0a30BbI ypOBEHb Kypca (DM3MKH Ha YpPOBHE CPEIHETO
o0miero o0pa3oBaHUs JTOMKEH M3y4aThCsl B YCIOBHSIX IMPEIMETHOro kabuHera (DM3MKU WK B
YCIOBUSX MHTEIPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro LuKiIa. B xabunere
(bu3UKHN TOKHO OBITH HEOOX0UMOE JTa00paTOpHOE 00OPYIOBAHKE TSI BHITOTHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YUYEHHUYECKMX NPAKTUYECKHX padoT H JIEMOHCTPALMOHHOE
o0opyaoBaHue.
JlemoHCTpanoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBHM C IPHHIUIIOM
MUHHMMaJIbHON JOCTATOYHOCTU U 0OECHEeUMBAEeT MOCTAHOBKY IEPEUMCIIEHHBIX B MPOrpaMMme Mo
¢u3MKe KIIYEBBIX JEMOHCTpAlUil A HCCIENOBaHHUS H3yYaeMbIX SIBIEHUN M MPOIIECCOB,
AMIUPHUECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.
JlabopaTtopHoe 000OpyAOBaHHE NJIsl YUEHHUYECKHX MPAaKTHYECKUX padoT (opMupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M oOecreynBaeTcs B pacyéTe OJHOr0 KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarndyeckue KOMIUIEKTHI JIaOOpPaTOPHOrO OOOPYJOBaHMS JOJDKHBI OBITH
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIOJIb30BAHUU AHAJOTOBBIX M LU(POBBIX NPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTENLHBIX CHCTEM B BHJIE IU(POBBIX JIAOOPATOPHI.
OCHOBHBIMH 1IEJISIMU U3Y4YeHUs (PU3UKU B 00IIEM 00pa30BaHUHU SBIISIOTCS:
e (QopmupoBaHuE HHTEpeca MU CTpPEMJIEHUS OOydyaloUIMXcs K HaydHOMY HU3YYEHHIO
MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABIEHUH O HAayyHOM MeETOJe TO3HaHus U (opMupoBaHHE
UCCIIEI0BATENLCKOTO OTHOILIEHHS K OKPY/KAIOIIUM SIBIICHHSIM;

e (QopmHupoBaHHE HAYYHOT'O MHUPOBO33PEHUSI KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHbBIX 3aKOHOB (DM3UKH;

e (opMupoBaHHE YMEHUN OOBACHATH SIBICHUS C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTeJIbCTB,;

e (opMupoBaHHE MPEICTABICHUH O posid (U3UKU AJIS Pa3BUTUS APYIHMX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTHI.
Jloctrmxenune 3TuxX I1eleld oOecreyuBaeTcsl pelIeHHEeM CIEAYIOIUMX 3ajJady B Ipolecce
U3y4eHHst Kypca GU3UKU Ha YPOBHE CPETHETO 0011ero oopa3oBaHus:
® TpHOOpETeHHE CUCTEMBbI 3HAHUN 00 00mUX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsX, BKIIOYasi MEXaHUKY, MOJIEKYJIAPHYIO PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3UKY U IEMEHTHI aCTPOPHU3HUKH;

e (QopmupoBaHuE YMEHHIl MNPUMEHSITh TEOPETUUYECKHE 3HAHUA M OODBICHEHUS
busznyeckux SBICHUM B TPUPOJE U Ui TNPUHATHS NPAKTHUECKUX pEIIeHUl B
IIOBCEIHEBHON XHU3HHU,



® OCBOCHHME CIIOCOOOB pEIICHUS pa3IMyHBIX 337ady C SIBHO 3aJaHHON (PHU3MUECKOM
MOZEbIO, 3a7a4, MOJPa3yMEBAIOIIUX CaMOCTOSTEIBHOE CO3JaHue (PHU3MYECKOM
MOJIETIH, a/ICKBaTHOM yCIOBUM 33/1a4H,

e TOHMMaHHE (DU3MYECKUX OCHOB U NPUHIMIOB JCUCTBHS TEXHHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHHS HA OKPYKAIOILIYIO CPENY;

® OBJIaJICHUE METOJAMH CAMOCTOSITEIILHOTO IUIAHMPOBAHKS M MPOBEICHUS (DU3NUECKUX
OKCIIEPUMEHTOB,  aHAJIM3a W  HHTEpHpeTanud  HMHPOPMALUH,  OIPEACICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3YIIbTaTa,

® CO3JIaHUE YCJIOBUI JJIsl Pa3BUTUSl YMEHHI IPOCKTHO-HCCIIEA0BATEIbCKOM, TBOPUESCKOM
JeATEIbHOCTH.

Ha usyuenue ¢usuku (0a30BBIi ypoOBEHb) Ha YpOBHE CpEIHEro oOmero oOpa3oBaHHs
orBoautcsi 136 wacoB: B 10 kimacce — 68 wacos (2 yaca B Hexpeno), B 11 kimacce — 68 yacos (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme 1o (Gpu3MKe nepeueHb JIAO0OPATOPHBIX U MPAKTUYECKUX PadOT
SIBJISIETCSI PEKOMEHJIOBaHHBIM, YUYUTENb JEJIaeT BHIOOP MpOBeAEHHs J1abopaTopHBIX paboT U
OIIBITOB C Y4ETOM MHAUBUIYaJIbHBIX OCOOCHHOCTEH 00YYaIOIINXCS.



COJAEP/)KAHUE OBYYEHUA

10 KUIACC

Pa3jnen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUS
®usuka — Hayka o0 npupone. Haydnele MeTonsl mO3HaHHs OKpyKaromero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPObL. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue (U3NYECKUX SBICHUH U mporeccoB. Hayunsle rumore3sl. dusndeckue
3aKOHBI ¥ TeOpUH. [ paHUILIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpuHIMI COOTBETCTBUS.

Pome m Mmecto Qu3uku B (OPMHPOBAHMM COBPEMEHHOW HAay4HOW KapTUHBI MHpa, B
MPAKTUYECKOM IS TEILHOCTH JIIOJICH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBbIE U3MEPUTEIBHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYUKH.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro JABMkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemerenue, ckopocTh (CpenmHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpPCHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCHU CHUCTeMbl KoopAuHaT. ClioKeHUe NMepeMenieHul U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJIMHENHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHUS, TYTH U MEPEMEIICHUSI MATEPUAIIBHON TOYKU OT BPEMEHH.

CBobosHoe najzieHue. Y ckopeHue cBOOOIHOTO MaieHusl.

KpuBonuneriHoe nBuxeHue. [[BmkeHME MATEpUAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 10 MOJYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepumon wu
yacToTta obparienus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHuuecKkne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHWE. CIHAOMETD, JBHXKECHUE
CHapsJI0B, LICIHbIE U PEMEHHBIE Mepelayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanre ABMKEHUN C UCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoienue npuxeHus Tena, OpoleHHOro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaICHUS.

Hanpasnenue ckopocTH Npu IBUKEHUH 11O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBIO ONPEIETIEHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHS ~ MEXIYy  NyTAMHM,  IPOUACHHBIMH  TEJIOM 32
MOCJIEOBATENbHBIE PAaBHBIE MNPOMEXKYTKH BPEMEHH TMPU PABHOYCKOPEHHOM JIBUKEHHUH C
HayaJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHue qBUKEHUS apuKa B BI3KOM HKUJKOCTH.

W3ydenue ABUKEHUS Teja, OPOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

ITpunnun otHocutensHOcTH [Manuies. Ilepsblit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnosunuu cuwi. Bropoit 3akon Herlotona st
MaTepuaibHOM TOUKHU. TpeTuii 3akoH Hpl0TOHA 11711 MaTepraibHBIX TOYEK.

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

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



Tpenue. Bunbl Tpenus (mokosi, ckoyibxenus, kadeHus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbKEHUs U cuia TpeHus nokos. Koapdunuent tpenus. Cuna conpoTHUBICHUS
MIpU ABUKCHUU TeJla B )KUJKOCTH WJIH Ta3e.

[ToctynaTenbHoe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauleHus. [lnedo cumbl. YcnoBus paBHOBECHUS
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUIHUKH, JIBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIMH.

CpaBHeHue Macc B3aUMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CioxxeHue cuil.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JeOopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJCHUU.

CpaBHeHHE CHIT TPEHUS TTOKOsI, KAU€HUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecHs TBEPAOTO Tesa. Buibl paBHOBECHS.

Yuenuueckuii osxcnepumenm, nabopamopmsie pabomol

Wzydenue aBuxeHus Opycka Mo HaKJIOHHOW MIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYXHUHE W PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

UccnenoBanue ycnoBuid paBHOBECHS TBEPOTO Tella, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonvt coxpanenus 6 mexanuke

Wmnynbe MatepraibHO TOYKH (Teja), CHCTEMbl MaTepHAIbHBIX TOUYEK. IMITYJIbC CHITBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPAHEHUsI UMITyJibca. PEakTHBHOE NBUKEHUE.

Pabora cuiibl. MOIIHOCTE CHIIBI.

Kunerndeckasi sHepruss mMaTepuaibHOW TOYKH. TeopeMa 00 M3MEHEHMH KHHETUYECKOM
SHEPTHH.

[TorenuuanbHas sHeprus. [loTeHManpHas YHEPTUs YIpYyro AepOpMUPOBAHHOMN MPYKUHBI.
[ToTenmanpHas YHEPTUS Tela BOIU3U MOBEPXHOCTU 3EMITH.

[ToTeHnnanpHbBle W HEMOTEHIMANbHBIE CUIBL. CBsI3b PabOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXAaHWYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXpaHEHUSI MEXaHWYECKON IHEPTHUH.

VYrnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpOMCTBAa M NPAKTHYECKOE NMPUMEHEHHE. BOAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHIIMATHHON YHEPTHH B KHHETHUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomuol

W3ydyenne aOCOMOTHO HEYNPYroro yaapa ¢ TOMOINBIO ABYX OJWHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOTHl CHUIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepruM Tella Ha
IIPUMEPE PACTIKEHUSI PE3UHOBOIO XKI'yTa.

Pazaen 3. MoJieky/sipuas GU3NKa M TEPMOIMHAMHUKA
Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OcCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KHHETHYECKOW TEOPUH U UX OMBITHOE 00OOCHOBAHHUE.
bpoynoBckoe nBmwkenue. Auddys3msa. Xapakrtep HBWKEHHS ¢ B3aWUMOJEHCTBHS YaCTHII
BelecTBa. Mojenu CTpOSHHUS Ta30B, KUAKOCTEH U TBEPABIX TeN U OOBSCHEHHE CBOWCTB



BELIECTBA Ha OCHOBE 3THUX Mozeneil. Macca u pasmepbl Mosiekyin. KomnuecTBo BemiecTsa.
[Toctrosnnast ABoraapo.

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

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KMHETHYECKON TEOpUU
uAcalpHOro ra3a. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa CpeJHEll KUHETHMYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs 4actul rasza. lllkama temneparyp KeneBuna. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon [lanbrona. M3ompoueccsl B uaealbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduyeckoe npeacTraBieHHe U30MPOIIECCOB: N30TEpMa,
u30Xopa, u3odapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKyI
OPraHUYEeCKUX COCTUHEHUM.

OnbiThl 1O AUQPPY3UH KUTKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHIKEHHUSI.

Mogaens onbita [lTepha.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOI'O B3aUMOJEHCTBUS.

Mopaenb, HUTIOCTpUpYIOLIAsk IPUPOY JABJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, WJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UCAIBHOTO ra3a, H30IPOLECCHI.

Yyenuueckuii sxcnepumenm, nabopamophule pabomol

Onpenenenre Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HU3MEpeHHil 00bEMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/lyXa B HEMl.

HccnenoBaHue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu COCTOSTHUS pa3peKEeHHOIo rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepMmoanHaMuueckass cucreMa. BHYTpeHHssE 3HEprusi TEPMOJMHAMUYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KomuuecTBo TemoTel U pabora. BHyTpeHHSs HEprusi 0JJHOATOMHOIO
UJeanbHOro raza. Buael Teronepenaun: TeIoONpoOBOJHOCTh, KOHBEKIINS, U3IydeHHE. Y AeNbHas
TEIUVIOEMKOCTB BellecTBa. KoJMyecTBO TEIUIOTHI IIPH TEILIoNEpeiaye.

[Tonsitue o0 anuabatHoM mnporecce. IlepBbiii 3akoH TepmoauHamuku. [Ipumenenue
NEepBOro 3aKOHA TEPMOJMHAMUKH K u3ompolueccaM. I'padudeckas naTepnpeTtanus paboThl rasa.

Bropoii 3akoH TepmonnHamuky. HeoOpaTtuMocTh npoiieccoB B IpUPO/IE.

TennoBsie MamuHbI. [[pUHIKIIBL [EHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUU B
TeIUIoBbIX MamuHax. KoagduuueHT none3noro nerctBus temaoBod mamuHbl. [ukn KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 ASHCTBHSI. DKOIOTHYeCKHe POOIeMbl TeIIOHEPTeTHKH.

TexHuueckne yCTpoilcTBa M MpPaKTUYECKOE IMPUMEHEHHWE. JBUTATelb BHYTPEHHEIrO
cropanusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEpPruM Tejla MpPU COBEPIICHUH DPAOOTHI: BBUIET MPOOKH M3
OyTBUIKM TOJ JEMCTBHEM CXAaTOro BO31yXa, HarpeBaHue »¢pupa B JaTyHHOU TpyOKe MyTEM
TpeHus (BUICOJCMOHCTPAIIHS).

M3MeHeHre BHYTpEHHEH SHEPIUH (TeMIepaTyphl) Teja IpH Teruionepeaaye.

OmnpIT 0 aMabaTHOMY PAaCIIMPEHUIO BO3yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPaHusl, P€aKTUBHOIO JBUTATEIIS.

Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul

N3Mmepenne yaenbHOU TEMI0EMKOCTH.

Tema 3. Azpecamnyie cocmoanusa eeujecmea. Dazosvie nepexoovl

[TapooGpazoBanne wu KoHAeHcamus. McmapeHue W kuneHue. AOCOMIOTHasS U
OTHOCHUTEIIbHAS BIAXKHOCTh BO3/yXa. HacklmeHHbIi map. Y aenbHas TEIoTa mapooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.



Tsépnoe Teno. Kpucrannmueckue n amopHsie Tena. AHU30TPOIHUS CBOMCTB KPUCTAIIIOB.
Kunnkne xpucramiel. CoBpemeHHble Marepuansl. IlnaBieHune m Kpucrammmsanus. Y IenbHas
TeruioTa miasiaeHus. Cyonumanus.

VYpaBHEHHE TEIIOBOro OanaHca.

TexHudeckne yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHE. TUIPOMETP U IICUXPOMET,
KaJIODUMETP, TEXHOJOTMU IIOJIy4CHHsS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HaCBILIEHHBIX [1aPOB.

Kunenue npy NOHM>KEHHOM J1aBICHUM.

CriocoObI U3MepeHUs BIAXKHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBICHUS KPUCTANIMUECKOrO BELIECTBA.

JleMoHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepenre OTHOCUTENBHON BJIAJKHOCTH BO3yXa.

Pasjnen 4. DaekTpoauHAMUKA

Tema 1. nekmpocmamuxa

OnekTpu3anusi Tell. OJeKTpUYeCKUd 3apsan. JlBa Bua 3JIEKTPUYECKUX 3apsi/ioB.
[TpoBOAHMKY, TUAIEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO0 3aps/ia.

B3aumopeiictBue 3apsinoB. 3akoH Kymona. ToueuHblif  3JIEKTpHUUECKUH  3apsl.
Onekrpuueckoe noje. Hanpsok€HHocTh 3nekTpuueckoro mosid. [lpuHuun cyneprno3unuu
ANEKTPUUECKUX NoJeH. JINHNKM HanpssKEHHOCTU AJIEKTPUYECKOTO MOJIS.

PaGora cunm onekrpoctatuueckoro mois. [loreHuman. Pa3HOCTP  MOTEHIMAIOB.
[IpoBOIHUKY M AMDIIEKTPUKH B JIEKTPOCTATUUECKOM Touie. JluanekTpruieckas IpOHHUIIAEMOCTb.

OnekTpoéMkocTs. KoHzmeHcaTop. D1eKTpOEMKOCTh IUIOCKOTO KOHAEHCAaTopa. DHeprus
3apsKEHHOI0 KOHJIEHCAaTopa.

TexHudeckne yCTpOMCTBA M INMPAKTHYECKOE IPUMEHEHHE. IJIEKTPOCKOI, AJIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAJIbHBIH
armapar, CTpyHHBIN IPUHTED.

Llemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBHS dJIEKTPOMETPA.

B3anMogeiicTBre Ha’NeKTPU30BAHHBIX TEll.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTATUYECKAs 3aUTA.

JIMdIIEKTPUKHU B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIONIaJAW  IUIACTHH,
PACCTOSTHUSL MEXIY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. I[Tocmosannstit 3nekmpuyeckuii mox. Toku 6 paznuunslx cpeoax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS SJIEKTPUYECKOr0 TOKAa. MICTOYHHMKHM TOKA.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa 1enu.

DnexTpuueckoe COIIPOTHUBIJICHHUE. VY nensHoe COIIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIEIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora snexrpudeckoro Toka. 3akoH Jlxoyns—JIeHna. MOIIHOCTD 3IEKTPHUYECKOTO TOKA.

DJIEKTPOABUKYIAs CUJIa U BHYTPEHHEE COITPOTHUBIIEHHE MCTOYHMKA TOKA. 3akoH OMa Jis
NOJTHOM (3aMKHYTOI) 3J1eKTpryeckoil nenu. KopoTkoe 3aMbIKaHue.



ONEeKTpOHHAs IPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS METAJUIOB
oT Temneparypbl. CBepXIpoBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOCTBEHHass U NpPUMECHas NPOBOJUMOCTb IOJYIIPOBOJAHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoHUKOBEIE TPHOOPHI.

ONeKTpU4ecKuii TOK B pacTBOpax M paciilaBaX 3JIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAs
JUccoluanus. JIeKTPOIIN3.

DJIeKTpUYECKU TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOATEIBHBIN pa3psaa. MomHus.
IIna3zma.

TexHuueckue ycTpOMCTBAa M IPAKTUYECKOE MPUMEHEHME. aMIIepMETp, BOJIBTMETP,
peocTar, HWCTOYHMKH TOKa, SJEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npubopbl, TEPMOMETP CONPOTHUBICHMS, BAaKyyMHBIH AMOMA, TEPMHUCTOPHl U (OTOPE3UCTOPSI,
[IOJIyTIPOBOJIHUKOBBIH MO/, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTDb CONPOTHUBJIICHUS UWIMHIPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IIJIOLIAAH
MOTIEPEYHOI0 CEUYEHUsI U MaTepuaa.

CMelaHHOe COeIMHEHUE IPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTPOABMKYLIEH cuiibl. KOpoTKoe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

W ckpoBoli pa3psg U IPOBOAUMOCTb BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEUHEHMSI PE3UCTOPOB.

W3mepenue ANEKTPOABIDKYIIEH CHIBI UCTOYHMKA TOKa M €ro  BHYTPEHHEIO
COINPOTHUBIICHUS.

HaGmronenue anexrpomnusa.

Me:xnpeamerHbie CBA3U

N3zyuenne xypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce ocymecTBisieTcss C y4ETOM
CoJIepXKaTeIbHbIX MEXIIPEIMETHBIX CBs3ed C KypcaMu MaTeMaTHKH, OHOJOrMM, XHUMUH,
reorpaduu U TEXHOJIOTHH.

Medicnpeomemmusie nouwsimus, CBS3aHHBIE C HM3YYEHHEM METOIOB HAyYHOTO ITO3HAHHS:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3nyeckas BeJIMYMHA, 3aKOH, TEOpus, HaOIIOJEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHHe CHUCTeMbl YpaBHEHUM, JMHeWHas QyHKuus, napaboa,
runepOoa, ux rpaMKu U CBOMCTBA, TPUTOHOMETpUUYECKUE (PYHKIIUH: CUHYC, KOCHHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPHl M HMX MPOEKIHH Ha OCHU
KOOpJMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBMKEHHE B KMBOHU Mpupone, 1ud¢ys3usi, ocMoc, TemI0o0MeH
KMBBIX OpPTaHU3MOB (BHJIBI TEIIONEPEIauH, TEINIOBOC PABHOBECHUE), AIEKTPHUYECCKUE SIBICHHS B
KUBOU IIPUPOE.

Xumusa’ TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHasi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, >KUIKOCTEH M TIa30B, 3JIEKTPUYECKHE
CBOMCTBA METAJIOB, 3JIEKTPOIUTHYECKAs JUCCOLMALNS, TaJbBAHUKA.

TI'eoepaghus: B1axxHOCTh BO3/lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonocusa: nmpeoOpa3oBaHue JBMKEHUI C UCIOIH30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIIMITHUKH, WCIIOJIb30BAaHUE 3aKOHA COXPAHEHHs HMMITYJbCa B TEXHUKE (pakera,
BOJOMET W Jpyrue), IBHUrateilb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJOAWIBHUK, KOHAULMOHED, TEXHOJIOIUU MOIY4YEHUSI COBPEMEHHBIX MaTe€pHajioB, B TOM YHCIE



HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATHYECKas  3allUTa,  3a3€MJICHUE
ANEKTPONpUOOpPOB, KCEPOKC, CTPYWHBIM TMpPUHTEp, OJIEKTpPOHArpeBaTelbHbIE NPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTbBAHUKA.

11 KUIACC

Pazjien 4. DaekTpoauHAMUKA

Tema 3. Maznummnoe none. IneKmpomMacHUmMHAA UHOYKUUA

ITocrosiHHple MarHWTHL. B3auMoOAeiCTBHE IOCTOSHHBIX MArHUTOB. MarHuTHOe IOIe.
Bexrop marauTHOM MHAYKIMH. [IpuHIMI CynepnoO3MIUy MarHUTHBIX 1oJed. JIMHUM MarHuTHOM
nHAyKIMK. KapTuHa TMHUI MarHUTHOM MHAYKLUU IOJIS IOCTOSIHHBIX MArHUTOB.

MarnuTtHOe 1osie IPOBOJHUKA ¢ TOKOM. KapTuHa NMHMN MHIYKIUM MAarHUTHOTO IIOJIA
JUIMHHOTO IPSIMOTO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIIPABJICHUE.

Cuna Jlopenna, e€ MoAylb W HampaBieHue. JIBMKEHUE 3apsHKEHHOM YacTUIBI B
OJIHOPOJTHOM MarHUTHOM mojie. Pabora cuisl JlopeHua.

SIBieHME DIIEKTPOMArHUTHOW MWHAYKUMU. [IOTOK BEkTOpa MAarHUTHOM WHIYKLUU.
DneKTpoABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH JIEKTPOMAarHUTHOW HHAyKUnuu Papajes.

BuxpeBoe ayiekTpuueckoe moJie. OJNEKTPOABIIKYIAs cujla MHIYKUUU B IPOBOJHHUKE,
JBKYIIEMCS IOCTYNAaTEIbHO B OIHOPOJHOM MarHUTHOM I10JI€.

[IpaBuino Jlenna.

NHayKTUBHOCTG. SIBIEHHE CAaMOMHIYKIMHU. DIEKTPOABIKYIIAs CHUIa CAMOMHIYKIIUH.

OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnueckne yCTpoiicTBa M MPAKTUYECKOE TNPUMEHEHHUE. IIOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOIBUraTellb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHIl, UHAYKLIUOHHAS TEYb.

Llemoncmpayuu

OmneiT DpcTena.

OTKIIOHEHNE HJIEKTPOHHOT'O IIyYKa MarHUTHBIM ITOJIEM.

JIMHUM UHYKIIUY MarHUTHOTO TIOJISL.

B3aumopneincTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enictBre cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIMATA.

SIBieHME NEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHIYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOIO
MIOTOKA.

SIBneHne caMOMHIYKIUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOTO TIOJISl KaTYIIKU C TOKOM.

HccnenoBanue JeNCTBUS OCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue sBJI€HUS 2JIEKTPOMarHUTHOW WHYKIIUH.

Pa3nea 5. KosieOanust 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKMpoMazHUmMHbIE KONEOAHUSA
KonebarenbHass cucrema. CBoOomHble MexaHM4Yeckue KoseOaHus. ['apmoHuueckue
koneOanus. Ilepuwon, dacrtora, ammmryga W ¢asza konebanwit. [IpyXKMHHBIA MasTHUK.
MaremaTiuueckuii MasiTHUK. YpaBHEHHE TapMOHHUYECKuX Konebanuil. IlpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOIEOaHUAX.



Konebarenbuplii koHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIE KOJECOAHUS B UACATHHOM
KoJIeOaTeNbHOM KOHTYype. AHAJIOTUS MEXIy MEXaHMYECKUMH M 3JIEeKTPOMarHUTHBIMU
kosiebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTrUU B HJICATLHOM KOJEOaTEIbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojeOaHusX. BoIHyX IeHHbIE MEXaHMYECKUE KOJIeOaHuUs.
Pe3onanc. BeiHyKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

ITepemenHbIil ToK. CUHYCOMAAIBHBIM NEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYTHOE U JeHCTBYIOIIEE 3HAaUEHUE CUIIbI TOKA M HaIIPSKEHMSL.

Tpancdopmarop. [IpousBoacTBo, mepegada W MOTPeOICHUE SICKTPUUECKON SHEPIHH.
OKOJIOrM4Yeckre pHUCKM MpH TMPOU3BOACTBE 3NEKTposHepruu. KynbTypa HCHOIB30BaHUS
AJIEKTPO3HEPTUHU B IIOBCEIHEBHOM JKHU3HMU.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE. 3IIEKTPUUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU AJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CHCTeMBbI (MIPYKUHHBIA M1 MaTeMaTHYCCKUN
MAasITHHK).

Habmronenue 3aryxaromux KojaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHbBIE KOJIeOaHMs.

OcumwiorpaMMbl  (3aBUCHMOCTH  CHJIBI  TOKAa W HANpPsDKEHHS OT BPEMEHHM) ISt
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mocnenoBaTeIbHOM COEIMHEHUM PE3UCTOPA, KATYHIKM MHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mojienb TUHUY 3JIEKTpOIIepeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NEpHOA MaJIbIX KoJleOaHUM Tpy3a Ha HUTU OT JIMHBI HUTH U
Maccsl Ipy3a.

HccnenoBanne mepeMEHHOr0 TOKa B IENM W3 IOCJIEI0BAaTEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUNHble 60IHbL

MexaHnyeckue BOJIHBI, yciaoBHsl pacnpoctpaHenus. [lepuon. CkopocTs pacnpocTpaHeHUs
u januHa BosHbl. [lomepeunble W mponosibHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBMS H3JIyd€HUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopoB E, B, V B asnextpomarautHo# BoiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. OTpa)KCHUE, IMpeloMJIeHue, mnoyspu3anus, audpaxnus, uHTtepdepeHims. CKOpocTb
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMeHEHHME 37EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHUMIIBI pagUOCBSI3U U TeNEBUACHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arps3HEeHUE OKPY KaIoLIei cpebl.

TexHnuecknue ycTpoilcTBa M INPAKTUYECKOE NMPUMEHEHHUE. MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIAbTPa3ByKOBasl MarHOCTUKAa B TEXHUKE M MEIMILIMHE, pajnap, paJuonpuéMHHK, TEIEBH30D,
aHTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTpaHEHHE MOMEPEYHBIX U MPOOIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

Habmionenue oTpaxxeHus U MPeIOMICHUSI MEXaHUYECKUX BOJIH.

HaGnronenue natepdepeHny u UG pakiini MeXaHUIeCKUX BOJIH.



3BYKOBOH pE30HAHC.

HaOnroneHue cCBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJIOM M 4acTOTOM
KOJICOaHUH.

HccnenoBanue  CBOWCTB — JJICKTPOMArHUTHBIX ~ BOJIH.  OTPAKEHUE, IPEJIOMIICHHE,
noJsipuzanus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsmonrHelHOE pacnpoOCTpaHEHUE CBETA B OJTHOPOJAHOM Cpele.
JIyd cBera. ToUeUHBIN UCTOYHUK CBETA.

Otpakenue cBeTa. 3akoHbI OTpakeHUs cBeTa. llocTpoeHue n300pakeHUH B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI MpeNOMJICHHS cBeTa. AOCONIOTHBIA —ITOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenesbHbI yroa MOJMHOIO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus csera. CnoxxHbIi cocta 6eoro csera. Lger.

CoOuparome ¥ paccewBaromye JHUH3bI. ToHKas smH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKas Cuiia TOHKOU JInH3bL. IlocTpoeHne u300paxkeHuit B COOMPAIOLINX U PACCEUBAIOIIUX
nuH3ax. PopMyIia TOHKOW JIMH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BomnoBast ontmka. Wurtepdepenuuss cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHUS
HaOJI0IEHUS] MAKCUMYMOB U MMHUMYMOB B MHTEP()EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOT'€pEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakunonHas pemérka. YciaoBUe HaOMIOJEHMS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IecHUH MOHOXPOMAaTHYECKOTO CBETAa HAa AUPPAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHnueckne ycTpoWcTBa M MpaKTUYECKOE MPUMEHEHME. O4YKH, Jiyna, (oroammapart,
NPOEKIMOHHBIN ammapar, MHMKpPOCKOIl, TEJEeCKOIl, BOJOKOHHAs ONTHKA, JAU(paKIMOHHAS
pemETKA, TTOIAPOUI.

Llemoncmpayuu

[TpsimonuHeiHOEe pacnpoCTpaHEHUE, OTpakeHHE M NperomiieHue cBera. OnTuueckue
npuOOpBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moienb CBETOBO/IA.

HccnenoBanue cBOMCTB N300pa’keHH B JIMH3AX.

Moaenu MUKPOCKOIIa, TEIECKOoMNa.

Habmonenue natepepeHnn ceera.

Ha6mronenue audpakuum cBerta.

Habmionenue nucnepcun cBeta.

[TorydeHune ciekTpa ¢ TOMOIIBIO MPU3MBI.

[Tony4yeHnue criekTpa ¢ HOMOIIbIO AU(PPAKIIHOHHON PEIIETKH.

HalGnronenue nonspusaiim cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3mepenue nokaszaresns IpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBOMCTB N300paykeHH B JIMH3AX.

HaGmronenue aucnepcun cBera.

Pazgen 6. OcHOBBI clieHAIbHOI TEOPHH OTHOCUTEIBLHOCTH
['paHupl NPUMEHUMOCTH KJIACCHYECKOM MeXxaHWKH. [locTynaTel crnenualibHOW Teopuu
OTHOCHUTEIBHOCTH. HHBAPUAHTHOCTL MOXYJIA CKOPOCTH CBE€Ta B BaKyyme, IIPHUHIUII
OTHOCHUTEIILHOCTH DWHILTEHHA.
OTHOCHUTENBLHOCTD OIHOBPCMCHHOCTH. 3aMeIIHCHI/IC BPEMCHHU U COKPAILICHUEC OJINHBI.
DHEPrus ¥ UMIYJbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13p Macchl C S3HEPTHEN U UMITYJILCOM PENIITUBUCTCKOMN YaCTULBl. DHEPIHUs TOKOSI.



Pa3zjnen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [lmanka cBs3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYJIbC
doroHa.
OtkpeiTne u wucciaenaoanue Qorordpdexra. Ombitet A. I'. CromeroBa. 3aKoHBI
doroaddekra. YpaBnenue DitHmreitna aus porospdexra. «KpacHas rpanuna» porodddexra.
Jasnenue cBeta. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckrne YCTPOHCTBA W TPAKTHUECKOE MpPUMEHEHHE. (OTOINEeMEeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBeTOAHOA.
Jlemoncmpayuu
®oTo3¢(eKT Ha yCTaHOBKE € IIMHKOBOH MJIaCTUHOM.
HccnenoBanue 3akOHOB BHEIIHETo GoTodddexra.
CBeToIHOI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -dactui. [lnanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u norsiomenue (GOTOHOB IIPU MEPEXOJie aToma ¢
OJIHOTO YpOBHSl BSHEpruu Ha Apyroil. Buael cnexktpoB. CHEKTp YpOBHEW 3HEpPruM aToMa
BOZIOPOZA.
BosHoBBIE cBOlicTBa yacTull. Bosnsl ae bpoinsa. KopnycKkynsspHO-BOJIHOBON Ayau3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE. CIEKTPaJbHBIA aHAJIN3
(cmekTpockor), azep, KBAaHTOBBIH KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pesepdopaa.
Omnpenenenue JUIMHBI BOJHBI J1a3epa.
HaGnroneHue nuHeHyaTbIX CIEKTPOB U3TyUYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
HalGnronenue nuHedaToro crekrpa.
Tema 3. Amomnoe aopo
OKCTepUMEHTHI, JOKa3bIBAIONIME  CIIO)KHOCTh ~ CTPOEHHUS  sijipa. OTkpbITHE
panuoaktuBHOCTH. OTBITH Pesepdopna mo onpeaeneHuio coctaBa paJioakTUBHOTO H3ITyYSHHS.
CsaoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue paqnoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.
OTtkpbiTHEe TpOTOHa W HeWTpoHa. Hyxionnas monens siapa [eitzenOepra—lBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M30Torsbl.
Anbda-pacnaa. DIeKTPOHHBIN M MO3UTPOHHBIM OeTa-pacnan. ['aMma-uznydenue. 3aKkoH
paZiMoaKkTUBHOTO pacraja.
DOHeprust cBs3M HYKJIOHOB B sijipe. SnepHble cuibl. Jledekt macchl sapa.
S nepusle peakunu. [lenenue u cUHTE3 €.
SAnepubiii peaxktop. Tepmosnepublii cunHte3. IIpobrembl M TNEpCHEKTUBBI  AIEpHON
HHEPreTHKHU. DKOJIOTUYECKUE aCTIeKThl SAEPHON SHEPTEeTUKH.
OnemeHTapHble YacTULIbl. OTKPHITHE TO3UTPOHA.
Mertonbl HaOMIOEHNS U PETUCTPALIUH SJIEMEHTApHBIX YaCcTHULL.
@OyHaaMeHTaIbHbIE B3auMoeicTBus. EnquacTBO hrsnueckoit KapTUHBI MUpA.
TexHuUecKrne YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. TO3UMETp, kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHast boMOa.
Jlemoncmpayuu
CuéTuMK MOHM3HUPYIOINX YaCTHULL.



Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnenoBanue TpekoB 4acTHil (1o TOTOBBIM (GoTorpadusm).

Pa3jen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl  pa3BuTHd acTpoHoMuHu. llpukiiagHoe UM MHMPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 38é3nH0r0 HeOa. Co3Be3nust, sipkue 3BE3/IbI, IIIAHETHI, UX BUAMNMOE JBH)KECHUE.

Conneynas cuctema.

Connue. ConneuHast akTuBHOCTh. Mctounuk sHeprun ConHua M 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpamma «CHEKTpaJIbHBIA KJIACC — CBETUMOCTH». 3BE3/bI
[JIaBHOM MOCIEA0BATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETHUMOCTb» Ul 3BE3J IJIaBHOMN
MocJeIoBaTeIbHOCTH. BHyTpenHnee cTpoenue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXOKACHUH U 3BOJroLMH COJIHLA U 3BE3/1. DTallbl )KU3HU 3BE3L.

Mineunsiii [TyTs — Hama ['anaktuka. [lonoxenue u npmwkenne Connia B ['anaktuxe. Tums
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AbIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3axkon Xa00na. PazOeranme ranmaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HEeBOOPY>KEHHBIM IJ1a30M C UCIOIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKECHHIMA
JUISL OTIPEICIICHUS TTOJIOKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHSA
CeBepHoro nomymapus 1 sipkue 3BE3/bl.

HaGmronenus B reneckon Jlynsl, mianer, Maeunoro [lyTu.

O06o0maromnee noBTOpeHue

Ponp ¢u3uku M acTpOHOMHM B JKOHOMHUYECKOMW, TEXHOJOTMYECKOW, COIMAIBHOU U
TUYECKOW cdepax [AeATENILHOCTH 4YeloBeKa, poJib M MeCTO (PHU3MKM U acTPOHOMHUH B
COBPEMEHHOM HayyHOW KapTHMHE MHpa, pOJb (U3NUEecKO Teopuu B (OPMUPOBAHUU
npezcTaBiIeHuit o pu3nueckol KapTUHE MHUpa, MECTO (PU3NYECKON KapTUHBI MHpa B O0LLIEM pAAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O IPUPOJIE.

Me:xnpeamerHbie CBA3U

N3yuyenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcss ¢ y4€TOM
COJIepIKaTeNbHBIX MEXKIIPEJAMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Medicnpeomemmusie nouwsmus, CBS3aHHBIE C M3YYEHHEM METOIOB HAyYHOTO TO3HAHHS:
ABJIEHUE, Hay4yHbIH (pakT, rumoresa, Qu3nyeckas BeIMUYMHA, 3aKOH, TEOpHs, HaOIIOJeHHE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYeCcKue (YHKIMU. CHUHYC,
KOCHUHYC, TAaHIE€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M WX
MPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTAPHBIX (PYHKIINH,
NPU3HAKU 000U TPEYTOJIbHUKOB, ONpeAeTIeHHE TUIONIAAN TUIOCKUX GUTyp U 00bEMa Tell.

buonocusa: snexTpuyeckue SBIECHUS B KUBOW MpHpoOJE, KojieOaTeNbHbIE IBMKEHUS B
J)KUBOW MPUPOJIE, ONTHUYECKHE SIBJIICHUA B JKUBOW NPHUPOAE, JACHCTBUE paJuallid Ha >KUBBIC
OpraHU3MBI.

Xumua: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPaIbHbIN aHau3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJ€KHM MAarHUTHBIX PyA, POTOCHEMKA 3EMHOM
MTOBEPXHOCTH, MIPEACKAZAHUE 3EMIIETPSICEHU M.

Texnonozus: TUHUU BJIEKTPOIEpEnad, FeHEPaTop MEPEMEHHOIO TOKA, AJIEKTPOIBUIaTEb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoNpUEMHUK, TeJeBU30p, aHTeHHa, TeiedoH, CBYU-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI OTNITHKA, COJTHEYHAs OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «Du3MKa» Ha YPOBHE CPEIHEro 00mIEero o6pa3oBaHMs
(6a3oBBIii  ypOBEHb)  JODKHO  OOECIEUUTHh  JOCTHXKCHHE  CJICAYIOIMX  JINYHOCTHBIX,
MeTarnpeAMETHBIX U MPEAMETHBIX 00pa30BaTe/IbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOCHUS yueOHOro mpeamera «DU3MKa» IOJKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3UIMEe JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHUEHTAlUii, MO3UTUBHBIX BHYTPEHHHUX
yOeXIEeHUI, COOTBETCTBYIOIIMX TPAIWIHMOHHBIM IIEHHOCTSAM POCCHICKOrO  0OIIecTBa,
paciiMpeHre >KU3HEHHOTO OIbITa U ONbITa ACSITENHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HAINpaBJICHUH BOCITUTATEIBHON NESTEILHOCTH, B TOM YUCIIC B YACTH:

1) rpakIaHCKOro BOCIMTAHUS

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TMO3MIMK  OOydYalomerocs Kak AaxkTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOT0 OOIIECTBA,;

MPHUHITHE TPATUIIMOHHBIX OOMICYEITOBEUCCKUX T'YMAaHHUCTHYCCKHX M JIEMOKPATHYCCKUX
LEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIFHOCTh B MHTEpECAaX TPaKIAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIPaBIEHUH B 00pa30BaTeIbHON OpraHU3aIiiy;

YMEHHE B3aHMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHHM C UX
GYHKIIUSMU ¥ Ha3HAUYCHUEM,

TOTOBHOCTH K TYMaHUTapHOH M BOJIOHTEPCKOM JIEATEIILHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON TpaK TAHCKOW UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHHSM POCCHUHCKIX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKU,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITHUECKOTO TIOBEICHUS,

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B I€ATEIHHOCTH YUEHOTO;

0CO3HAHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOHUHUBOTO Oy IyIIETo;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA .

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs SCTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) TPy10BOT0 BOCTIMTAHUS .

UHTEpEeC K pa3nuuHbiM cdepam NpodeCCHOHATBHOM EATENBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp OymaymIei
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI,

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEH KU3HHU,

6) 3K0JIOrH4ecKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYyIbTYphl, OCO3HAHHE TJIO00AIBHOTO XapakTepa
9KOJIOTUYECKHX MPOoOIIeM,;

IUIAHUPOBAHUE U OCYLIECTBICHUE IECUCTBUM B OKPYKAIOLICH Cpele Ha OCHOBE 3HAHUSA
1eJeld yCTOMYMBOrO pa3BUTHUS YETIOBEUECTBA,

paciiipeHre OIbITa JEATEIbHOCTH OSKOJIOTHYECKON HAmpaBIIEHHOCTH HAa OCHOBE
UMEIOLTNXCS 3HAHUU 10 pU3uKe;



7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHA (prU3HYECKON HAYKH,

OCO3HaHHUE IIEHHOCTH HayYHOH JESTeIbHOCTH, TOTOBHOCTh B MPOLIECCE M3YUYEHUs (PU3UKU
OCYILECTBIISATh MMPOEKTHYIO M UCCIIEAOBATENBCKYIO IEATEIbHOCTh HHANBUIYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE y4eOHbIE eiiCTBHS
Ba3oBble 1oruveckue aeiicTBUA:

CaMOCTOATENFHO (hOpMYIHMpOBaTh M AaKTyaJM3HPOBaTh NPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIPEICTIATD LENH NS TEIbHOCTH, 3a/1aBaTh apaMeTPhl M KPUTEPHUU UX JOCTHKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBAEMBIX (DU3MUECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEUICHUS IPOOJIEMBI C YYETOM aHAIN3a UMEIOLIUXCSI MaTepUATbHBIX
¥ HEMaTePUAIBHBIX PECYPCOB,;

BHOCUTH KOPPEKTUBBI B JICATEILHOCTH, OLIEHMBATH COOTBETCTBUE PE3YJIBTATOB IEIISM,
OLICHMBATh PUCKH TOCIIE/ICTBUH ACATEILHOCTH,

KOOPDIMHUPOBATh W BBINOJIHATH PAa0OTy B YCIOBUSIX PEATbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBble ncciieioBaTebCKHe AeiiCTBHA:

BJIaJIETh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMH TIOHSATHSIMH W METOJIaMH (hU3NIECKON
HayYKH,

BJIaJICTh HABBIKAMH y4eOHO-HCCIIEIOBATEIBCKON W MPOCKTHOM NEATENFHOCTH B 007acTH
¢u3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB pEIlIeHUs 3aja4
(GU3NIECKOT0 ColepKaHMs, MPUMEHEHHIO PA3IMYHBIX METOOB TIO3HAHUS,

BJIAJIETh BUJAMHU JAEATENbHOCTH IO IOJYYEHUI0 HOBOTO 3HAHUs, €ro HHTEepIpeTalyH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHIO B PA3JIUYHBIX YYEOHBIX CHUTyalUsX, B TOM 4YHCIE MpH
CO3/IaHUM Y4YEOHBIX IPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3MpOBAaTh 3ajady, BBIIBUTATH
TUMOTe3y €€ pelleHHs, HaXOAWTh AapryMeHThl JUId J0Ka3aTelbCTBa CBOUX YTBEPXKJIEHUH,
3aaBaTh MapaMeTPhl U KPUTEPUN PELICHNS,

aHaAM3UpPOBaTh IOJIyYCHHBIE B XOJ€ pEIIeHUs 3aJaud pe3ysbTaTbl, KPUTHYECKU
OIIEHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX yCIIOBHUSX;

CTaBUTh U (POpPMYyTUpPOBaTh COOCTBEHHBIE 33J]aud B 00Opa30BaTENIbHOM JAEATEIBHOCTH, B
TOM YHCJIC TIPH U3yUEHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTH 3HAHUS IO (U3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACATEIIEHOCTH,

yYMEeTh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00aacTei;

BBIJIBUTATh HOBBIC WJICH, TIPEJIaraTh OpUTHHAIBHBIC TTOIXObI M PEIICHHUS;

CTaBUTb NPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ unpopmanmei:

BJIaJIeTh HaBBIKAMHU MOJy4YeHHUs MH(GOpMAIMKM (U3NYECKOTO COJAEPXKAHUA U3 UCTOYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSITENBHO OCYIIECTBIATH MOWCK, AaHANW3, CHCTEMaTH3alUI0 |
MHTEPIpEeTaLNIO HHPOPMALIUU PA3TUYHBIX BUIOB U ()OPM MPEICTaBICHUS,

OLICHUBATh JIOCTOBEPHOCTH HH(POPMAIIHH,

UCTIONIb30BaTh CPEACTBa HMH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pELICHNN KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OpTaHM3alMOHHBIX 3a/a4 C COOJIOCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€301IaCHOCTH, THTHEHBI, PeCypcocOepekeHus], IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€301aCHOCTH;



Co3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMYHBIX (opmaTax C yd&Tom
Ha3HayeHWs: HWHGOpPMAaLMM M LEJIeBOW ayJUTOPHH, BbIOMpas ONTHUMalbHYIO (opmy
IPEJICTaBICHNS U BU3yaIU3alliu.

KoMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

OCYIIECTBIISATH OOIICHHE HA ypOKaxX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH,;

pacmo3HaBaTh MPEANOCHUTKA KOH(MDIUKTHBIX CUTYAIlM U CMATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3pPEHHUS C MCHOJb30BAHUEM S3bIKOBBIX
CPEACTB;

MOHUMAThH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHON M UHIUBUAYATBHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4éTOM OOIIMX HUHTEPECOB U
BO3MOKHOCTEH Ka)KJOI'0 4JICHA KOJUIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JAESITENbHOCTH, OPraHM30BBIBATH M KOOPJAUHUPOBATh
JIEUCTBUA 10 €€ JOCTMKEHHIO: COCTAaBIIATH IUIAH JEHUCTBUHM, PACHPEACISITH POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaXKJIOT0 y4aCTHHKA KOMaH/bI B OOIIMI pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM,

npeyaraTb HOBBIE MPOEKTHI, OLIEHWBATH UAEU C IMO3ULHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh TMO3UTHUBHOE CTPATETMYECKOE TIOBEACHUE B PA3JIUYHBIX CUTYyaIUsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUITMATHUBHBIM.

PeryasiTuBHBIEe yHMBepcaabHble yueOHbIE AeiicTBUSA
Camoopranm3anus:
CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATENIbHYIO JEATENBHOCTh B 00JACTH (U3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (hOPMYIUPOBATh COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIFHO COCTABIIATH IJIAH PEHICHHs pPAcU€THBIX M KadeCTBEHHBIX 3ajad, IUIaH
BBIMOJIHEHHUSI TMPAKTHUYECKOH paboThl € y4ETOM MMEIOLIMXCS PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTEHUH;
JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM,;
pacmmpATh paMKi y4eOHOTO MTpeIMeTa Ha OCHOBE JIMYHBIX PEAIIOYTEHHIH;
JienaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;
crmoco0cTBOBaTh (OPMHUPOBAHWIO W TMPOSBICHUIO JPYAWIMH B 00JacTH (UBHKH,
MOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBI YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYaIMsIM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLEHHBATH
COOTBETCTBUE PE3YNIbTATOB LEJISM;
BJIaJIeTh HAaBBIKAMHU MO3HABATENbHON pedIeKCHN KaK OCO3HAHUS COBEpIIAEMBIX JIeHCTBUI
¥ MBICITUTEITLHBIX MPOIECCOB, UX PE3yIbTaTOB H OCHOBAHHIA;
UCTIO0JIb30BaTh MPUEMBI pedIeKCHUH TSl OLICHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHNUS,
YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MTPUHUMATh PEIICHHS TT0 X CHIKEHUIO,
MPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPU aHATH3E Pe3yIbTaTOB ACSITEIbHOCTH;
MPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA,
MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPU aHATH3E Pe3yIbTaTOB ACSITEILHOCTH;
pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
B mporecce qOCTHXKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOCHMSI TPOrpaMMBI IO (PU3UKE IS
YPOBHSI CpeHero oO0Iero oopa3oBaHus y OOYYarOIIMXCsl COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, MPeANoaraouuii ¢hopMUpOBaHHOCTb.



CaMOCO3HAHUSs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE YMOLIMOHAIBHOE COCTOSTHHE,
BUJICTh HAMPABJICHUSI pa3BUTUSI COOCTBEHHOI SMOIIMOHATBHON c(epbl, ObITh YBEPEHHBIM B ceOe;

caMOperyIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh AaJalTUPOBATHCA K SMOIMOHAIbHBIM
WU3MEHCHUSM U TIPOSIBIISTH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAKOUIEH CTPEMJICHHE K JOCTH)KCHHMIO LIEJIM WU yCHEXY,
ONTUMHU3M, UHULIMATUBHOCTb, YMEHHE AEHCTBOBATh NCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YUUTBIBATh €T0 IPU OCYIIECTBICHUH OOICHNUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOUICHHS C IPYTHMHU
JFOIbMU, 3a00TUTHCS, IPOSBIISATH UHTEPEC U Pa3peIIaTh KOH(IUKTHI.

MNPEJIMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 10 kjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMHUPOBAHHOCTH y OOYJAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (Gu3nku B (HOopMHpPOBAHUHM COBPEMEHHOMN
HAyYHOW KapTUHBI MHUPA, B Pa3BUTHUHU COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B MPAKTHUYECKOU
NEITEILHOCTH JIIOACH;

VUUTBHIBATh TPAHUIBl MPUMEHEHHUS H3YYCHHBIX (UINUYECKUX MOJIENeH: MaTepuanbHas
TOYKA, MHEPIUAIbHAS CHCTEMa OTCYETa, aOCOIIOTHO TBEPIOE TENIO, WACATBHBIA Ta3, MOJICIH
CTPOEHHS Ta30B, XHIKOCTEH M TBEPABIX TEJ, TOUCUHBIA AIEKTPUUYECKUN 3apsii MPH pELICHUU
(bU3HYECKUX 3a7aY;

pacrio3HaBath (u3nYecKue SBICHUS (MPOIECChI) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KHHETHICCKOW TEOPUH CTPOSHUS BEHIECTBA M DJIEKTPOIUHAMHKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE NPSAMOJHMHEWHOE MABM)KEHHE, CBOOOAHOE MaJeHHE Te,
JIBIDKCHHE TI0 OKPYXHOCTH, WHEpPIMs, B3aumojaeucTeue Tten, auddysus, OpOyHOBCKOE
IBUKEHHE, CTPOEHHE XUAKOCTeW M TBEPABIX TN, M3MEHEHHE O0BhEMa Ten MPH HarpeBaHUU
(oxmaXkaeHuu), TEIJIOBOE PaBHOBECHE, MCIIaPEHUE, KOHACHCAIHS, TUIaBJICHUE, KPUCTAJUTA3AIINS,
KHUIIEHHE, BIAKHOCTh BO3/lyXa, TMOBBIIICHHE JTABICHHUS ra3a MpHU €ro HarpeBaHUU B 3aKPHITOM
COCyZie, CBSI3b MEXKIy IapamMeTpaMd COCTOSIHHSI Ta3a B HW30IPOIECccaX, JJICKTPU3ANUS Tell,
B3aMMOJICICTBHE 3aps/I0B;

OTHMCHIBATh MEXAHHUYECKOE JIBIDKCHUE, WCTONB3Ys (DM3MYECKHE BEIMYMHBI. KOOpJIUHATA,
MyTh, MEPEMEIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tefla, CHia, UMIYIbC Tella, KUHEeTHYecKas
9HEprus, TOTCHIMAIbHAS SHEPTHs, MeXaHWJeckas padoTa, MexaHWYecKas MOIIHOCTh; TpH
OMHMCAaHUW TPABUIBHO TPAKTOBaTh (DU3MUECKH CMBICT UCHOIB3YEMBIX BEIUYHH, WX
0003HAYCHHS U SIMHUIIBI, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NICCKYIO BEITUNIHHY
C IPYTUMU BEIMYUHAMY,

OIMCHIBATh HW3YYCHHBIC TEIUIOBBIC CBOWCTBA T W TEIUIOBBIC SBJICHHS, HCIIOJIB3YS
dbuznyecKkue BETUYMHBI. JaBIICHHWE Ta3a, TeMmIepaTypa, CpeldHsss KHUHEeTHYecKas »HEeprus
XaOTHYECKOTO JIBIDKEHUS MOJIEKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KodQ(HUIMEHT MOJEe3HOro IEUCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPH OMMCAHUH TPABHILHO TPAKTOBATh PUIMUCCKUN CMBICI HCIIOIB3YEMBIX BEIIMYUH,
uX O00O03HAUEHUS W EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME IaHHYIO (HU3HUUECKYIO
BEJIMUMHY C JPYTUMU BETUYHHAM;

OTHCHIBATh M3yUYCHHBIC JJICKTPUUECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUECKUE SIBICHUS
(mpottecchl), UCMONB3Ys PU3MYECKUAE BEJTMYMHBI DJICKTPUUSCKHHA 3apsii, dJICKTPHUUECKOE MOJIe,
HANPSDKEHHOCTh  TIOJISl, TOTEHIMAN, Pa3HOCTh TOTEHIMANOB; TPU OINUCAHWUU TMPABUIHHO
TPaKTOBAaTh (PU3NYECKUI CMBICT HCIONb3YEMbIX BEJIMYUH, MX OOO3HAUEHHUS U €IUHUIBI;
YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYHHY C JPYTHUMH BETUYHHAMU;



AHATM3UPOBATh (DU3UYECKUE TIPOIECCHl M SIBICHHUS, UCHONB3YS (U3MUECKHUE 3aKOHBI W
MPUHIUIIBL. 3aKOH BceMupHoro TaroteHus, |, |l u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHHUS
MEXaHHYECKON SHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCA, TIPUHIIUI CYNEPIIO3UIIMHA CUJT, TIPUHIIUTT
paBHOIPAaBUsI MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJEKYJISAPHO-KHHETUUYECKYIO TEOPUIO CTPOCHUS
BEIIICCTBA, Ta30BbIC 3aKOHBI, CBS3b CPEAHEH KHHETUYECKOW HSHEPrUM TEIUIOBOTO JIBMKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MepBblii 3aKOH TEPMOAMHAMMKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsia, 3akoH KylloHa, Mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYTHPOBKY
3aKOHa, €r0 MaTEMaTHYECKOE BhIPaKEHHE U YCIOBHUS (TPaHHUIIBI, 00aCTH) MPUMEHHMOCTH;

OOBSICHSATH OCHOBHBIC TIPUHIIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKHUX yYCTPOUCTB;
pa3ianyaTth yCIOBHS UX O€30MaCHOTO HCIOIb30BAHMS B IOBCETHEBHOM KU3HHU,

BBHITIOJTHATH JKCIEPUMEHTBI TI0 HWCCIICIOBAHUIO (U3NYCCKUX SIBICHUH W IPOIIECCOB C
UCIIOJIb30BAaHMEM TPAMBIX W KOCBEHHBIX H3MEPEHUU, TMpu ITOM  (HOpMYIHUPOBATH
npobaemy/3agayy ©W  TUOOTE3y Y4eOHOrO  OKCIEpUMEHTa, COOUpaTh yCTAHOBKY W3
MPEJI0KEHHOT0 000PYAOBaHMUS, TPOBOAUTD OMBIT U (POPMYTUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMBIE W KOCBEHHBIC HW3MEpPCHHS (DU3MYECKHX BEJIMYUH, TMPH OTOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpEeHUsT U HCMOJIb30BaTh HM3BECTHBIE METOJbI OLEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXIy (PU3NYECKUMHU BEIHYMHAMU C HCIOJIb30BAHUEM
OPSIMBIX  U3MEPEHHM, IMPH STOM KOHCTPYHUPOBATh YCTAaHOBKY, (DHUKCHpPOBATH pPE3yJabTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BUJE TAOMUI] U I'padUKOB, €1aTh BBIBOIBI
0 pe3yJIbTaTaM HCCIICI0BAHUS;

coOnrofaTh mpaBuia Oe30MmacHOro Tpyda MPU NPOBEACHUHM HCCIEAOBAaHUN B paMKax
y4eOHOrO0 JKCICPUMEHTa, YYeOHO-HUCCIICIOBATEILCKOH W TPOCKTHOM  JIEATEIBHOCTH C
MCTIOJb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U 1aOOpaTOPHOTO 000PYAOBAHUS;

pemiate pacu€THhIC 3aJa4dl C SBHO 3aJaHHONW (DH3MYECKOH MOJENbIO, HCIOIb3Ys
dbuznyeckre 3aKOHBI M MPUHIIUIIB], HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BHIOMPATh (PUZNYECKYIO
MOJICJTh, BBIJICIATh (U3NICCKUE BEIMYMHBI M (OPMYIIbI, HEOOXOJHMMBIC I €€ pelleHus,
MIPOBOAUTH PACUEThI U OIICHUBATH PEAILHOCTH MOTYYEHHOTO 3HAaYeHUs (PU3NUIECKON BEJTMUHHBI,

pemaTh KadyeCTBEHHBIC 3aJ[a4M. BBICTPAWBATH JIOTHYECKH HEMPOTHBOPECUUBYIO IICTIOUKY
paccyXJIeHUI ¢ OTOPOi Ha U3yYEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS,

UCTIONIb30BAaTh TIPH  PEIICHWUH Y4YeOHBIX 3aJad COBPEMCHHBIE HH()OPMAIOHHEIC
TEXHOJOTHH JUJISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAIUU M IPEACTaBICHHS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OPMAINK, TOJYYCHHONH W3 Pa3IUYHBIX HCTOYHUKOB, KPHUTHYECKU
aHATM3UPOBATH MOTydaeMyto HH(OPMAIIHIO;

MIPUBOIUTH MPUMEPHI BKJIa/a POCCUHCKUX M 3apyOSKHBIX YUEHBIX-(DH3MKOB B pPa3BHTHE
HAyKH, 00BCHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHUH;

UCIIOJIb30BAaTh TCOPETHYCCKHE 3HAHWS 10 (U3WKE B IIOBCCTHCBHOM JKWU3HHU JUIA
obecrnieueHnst 0€30MaCHOCTH MpH 00paIlleHNuH C MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXPAHCHHUS 3JI0POBbS U COOJTFOICHHS HOPM YKOJIOTHYECKOTO ITOBEJICHUS B OKPY KAIOIIEH Cpe/ie;

paboTaTh B TPYIINE C BHITIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, TUTAHUPOBATH PadOTy
TpYNIBl, PalOHAIBHO paclpeneisaTh OOS3aHHOCTH W IUIAHUPOBATH JICATEIBHOCTH B
HECTaH/IAPTHBIX CHUTYalHsIX, aJ€KBATHO OICHUBATh BKJIAJ] KaXKIOTO M3 YYaCTHHUKOB TPYIIBI B
peleHre paccMaTpUBaeMON TIPOOIIEMBI.

K xonmy oOydenus B 11 kjacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

JIEMOHCTPUPOBATh HA MpUMEpax poyib U MecTo (u3uKku B (pOpMHpPOBAHUHM COBPEMEHHOM
Hay4YyHOU KapTHHBI MHpA, B PA3BUTHUU COBPEMEHHOW TEXHHKHU W TE€XHOJIOTHM, B MPAKTUYECKOUN
JESTEIILHOCTH JIFOJIEH, IETOCTHOCTh U €MHCTBO (PU3MUYECKOM KapTUHBI MUPA,;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YyUYEHHBIX (QU3UUYECKUX MOJENe: TOYEHHbII
QIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYCUYHBIM MCTOYHUK CBETa, SJEpHAas MOJENh aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'0 SIipa MPH pelieHny GU3NIECcCKUX 3a1ay,



pacno3HaBaTh (u3MuYecKue sBICHHs (MIPOLECCH) U OOBICHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAMHAMUKHN U KBAHTOBOM (PU3MKHU: 3JEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJEHCTBUE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKLNSA, JACWCTBME MAarHUTHOTO IIOJIE HAa MPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsim,
JIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI, IPSMOJIMHENHOE pAaCIIPOCTPAHEHUE CBETA, OTPAXKEHHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U MOISIpU3alMsS  CBETa, JUCHEPCHUS CBETa,
doroanekrpuueckuii 3pdext (GoToaddexT), cBeToBOE TaBlICHUE, BOSHUKHOBEHHE JIMHEHUATOTO
CIIEKTpa aToMa BOJI0PO/Ia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaJIMOaKTUBHOCTD;

OIMCHIBATh HM3YYCHHBIC CBOMCTBA BEIIECTBA (DIICKTPUYECKUE, MArHUTHBIC, ONTHUYECKUE,
JIEKTPUYECKYIO MPOBOIUMOCTh PA3IMYHBIX CPE) U AIICKTPOMATHUTHBIC SIBICHUS (IPOLIECCHI),
UCTIONB3Yysl (U3NYECKHE BEIMYMHBL. JIIEKTPHUUECKUHM 3apsia, CHJla TOKA, JJIEKTPHUYECKOE
HaNpsDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIUANIOB, JIEKTPOIBUKYIIAs CUIIA,
paboTa TOKa, MHAYKLIMS MarHUTHOro mnois, cuina Amnepa, cuna JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOTO W MArHUTHOTO MOJIeH, MEpPUOA M YacToTa KojeOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsii U CHja TOKa B MPOIECCEe TApMOHUYECKHUX AJIEKTPOMArHUTHBIX
Konebanui, (HOKycHOE pacCTOSHME M ONTHYECKas CHJIa JIMH3bI, MPH OMNHUCAHWUU MPABUIHHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIIONB3YEMbIX BEJIHYMH, WX O0O3HAUEHUS M CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUUYHUHY C JPYTHMH BETUUHMHAMU;

ONMCHIBATh M3yYEHHbIE KBAHTOBBIE SBJICHUS M NPOLECCHI, MCIONb3Yd (PU3HUECKUE
BEJIMUMHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus u
UMIynbCc (OTOHA, TEPHUOJ TIOJIypacmaga, SHEPrus CBS3M ATOMHBIX sJep, INPH OMHCAHUH
MPaBUJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCHOJIB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U
€JMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (DU3MYECKYIO BEIMYMHY C JAPYTUMU
BEJIMUMHAMU, BBIYUCIATH 3HAUCHUE (PU3NIECKOM BETUUHHEI,

AHAIM3UPOBATh (U3NYECKUE TMPOLECCHl M SIBICHUS, UCIHOJIB3YS (U3MUECKHE 3aKOHBI U
OpUHUUIBL. 3akoH OwMa, 3aKOHBl IOCJEAOBATEIBHOIO M MapajIebHOTO COEIWHEHUS
MPOBOJHUKOB, 3akoH Jkoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXEHHUSI CBETA, 3aKOHBI MPEIOMIICHUSA
CBeTa, YypaBHeHHME OUWHINTeHHa 11 Qorodddexra, 3aKOH COXPAHEHHs] HHEPTUH, 3aKOH
COXpPAaHEHHs WMIYJbCa, 3aKOH COXPAHEHMs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI0 4YHciia, MOCTyJaTsl bopa, 3aKOH pajMOaKTUBHOTO pacnajaa, MpH 3TOM pa3iudarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe BBIPAKCHHUE W YCJIOBUS (IpaHHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

ONpENIENATh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJS MPOBOJHUKA C TOKOM,
cuitbl Amnepa u cuiiel JlopeHiia;

CTPOUTH M OIUCHIBATh U300pa’keHNe, CO3/1aBaeMOe TNIOCKHM 3epKajioM, TOHKOU JINH30i;

BBITMIOJHATh 3KCIEPUMEHTHl 10 HUCCIEJOBAHHIO (PU3NYECKUX SBJIEHUN MU MPOLECCOB C
UCTIIONB30BAaHMEM TPSMBIX W KOCBEHHBIX H3MEPEHUH: Tpu ITOM  (POpMYyIHUpOBATH
npobiieMy/3aady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHHUS, TPOBOAUTH OMBIT U (POPMYTUPOBATEH BHIBOIBI;

OCYIIECTBIISITh MPSMble U KOCBEHHBbIE H3MEpeHMs] (DU3MUECKHX BEJIUYUH, MPH STOM
BBIOMpATh ONTUMATBHBIA CHOCOO HM3MEpEeHUs W HCIOJIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MOTPELTHOCTEN U3MEPEHUN;

HCCJIEJIOBATh 3aBUCUMOCTH (PH3UUECKHX BETUYHH C UCIIOJIE30BAHUEM TIPSIMBIX M3MEPECHHIA:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YJbTaThl MOJYYEHHON 3aBUCHUMOCTHU
Gu3NYeCKUX BEIWYMH B BHAE TaOmuil W TpaduKOB, JAeNaTh BBIBOABI IO pe3yJibTaTaM
UCCIIEIOBaHMUS,

coOmrofarh mpaBuia 0€30MacHOrO TpyAa MPU TPOBEIACHUH HCCICIOBAaHUN B paMKax
yu4eOHOro JKCIEpUMEHTa, Y4eOHO-MCCIENOBATENIbCKOM UM TPOEKTHOM  JEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB U JIaOOpaTOpHOTo 000pyI0BAHNUS,



pemiatb pacu€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOM MOJENbI0, HCHONb3Ys
(bu3nyeckre 3aKOHbl M MIPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBHSI 3aJjaul BHIOUPATh (GU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAUMbIE sl e€ peleHHs,
IPOBOJUTH PACUETHI U OLIEHUBATh PEAIbHOCTD IOJIyY€HHOI'O 3HaUeHUs (PU3HMUECKON BEITMYMHBI,

pelaTh KayeCTBEHHBIE 3aJlayd. BBICTPAMBATH JIOTUYECKU HENPOTHUBOPEUYUBYIO LIENOYKY
paccyXIeHUI ¢ ONOPOi HAa N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS,

UCTIONB30BaTh MPH PEIICHWHM Y4YeOHBIX 3aJad COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM [UIsl TIOUCKA, CTPYKTYpHUpPOBAaHUS, MHTEPIPETAlUU U MPEACTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIPHOW HMH(OPMALMHU, MOJYYCHHON W3 pPAa3IMYHbIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh [10JIy4aeMyto HH(POPMALHIO;

OOBSICHATD IPUHIUIIBI ICHCTBHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3indarhb
yCIIOBHS UX O€3011aCHOI0 MCII0JIb30BaHUs B IOBCEITHEBHOM JKU3HU,

NPUBOJUTH TPUMEPHI BKJIaJa POCCUICKUX M 3apyOCKHBIX YUEHBIX-(H3HKOB B Pa3BUTHE
HAayKH, B 00BSCHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHHA;

UCTIONIB30BAaTh TEOPETHYECKUE 3HAHWSA TO (U3MKE B TOBCEIHEBHOW IKM3HH ISt
obecrieueHHst 6€30MaCHOCTH MTPHU 0OpAILLEHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, JUIs
COXPaHEHMs 3/I0POBbsI U COOJIIOJJEHUSI HOPM KOJIOTMYECKOT0 MIOBEACHUS B OKPYIKAIOILEH Cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3JIUYHbIX COLMAIBHBIX pOJIeH, JIaHUPOBaTh paboTy
IpyOIbl, palUOHAIBHO pacHpeneisTh OOA3aHHOCTH U IUIAHUPOBATh JIEATENbHOCTh B
HECTaHJApPTHBIX CHUTyalMsX, aJeKBAaTHO OLCHMBATh BKJAJ Ka)KIOIO M3 YYaCTHHUKOB I'DYIIBI B
pelleHre paccMaTpuBaeMoi IpoOIeMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHBbIE
. HanmeHnoBaHMe pa3aesioB U TeM (mudpoBbie)
Ne i/ OporpaMMbl Beero KOﬁHTpOJILHLIe HpﬁaKaneCRue 0Bpaz0BaTEIBHBIC
padoThI padoThI pecypes
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOJbl HAYYHOI'O TTO3HAHUS 2 bubmorexa [OK
' AT HayH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznea 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
22 Jlumanika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC TIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24



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

Pazgen 4. QJIEKTPOJANHAMUKA

bu6mmoreka [JOK
41 ueKTpoCTaTika 10 https://m.eds00.ru/7f41bf72
47 ITocTOsIHHBIN JIEKTPUYECKHM TOK. TOKH B 12 bubmumorexa [IOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KosnuyecTBo yacos DJIeKTPOHHbIE
. HauMeHoBaHuUe pa3ie/ioB H TeM (undpoBbie)
Ne /0 e — Beero KoﬁnTpoanue l'[pﬁaKanecxne 06PA30BATETLHBIC
padoTbI padoThI pecypeb
Paznen 1. JIEKTPOJANHAMUKA
11 MaruuTtHoe nose. DIeKTpOMarHuTHast 11 1 3 bubnnorexka [JOK
' WHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUWS 1 BOJIHBI
21 MexaHn4ecKHe U 3JIEKTPOMarHUTHbBIE 9 1 bubnnorexa [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHu4yeckue U 3JIEKTPOMarHUTHbIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOH TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBHI cIEIUATBFHON TEOPUHU 4 1 bubnuoreka [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznea 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJ1eMEeHThl KBAHTOBOU OIITUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo0.ru/7f41c97c
43 ATOMHOE S1pO 5 bubmuoreka [JOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Htoro no pazneny

15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKH 7 ﬁg(iH_I;/OTeKda HOK/7 £41c97
psS://m.edsoo.ru cy/C

Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE

6.1 Obobmaromee nosropenme 4 ﬁggi?/(:;?e%ascl)lc)(?rllf/?f4lc97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No KosnnuyectBo 4yacos Jlara DJIeKTpOHHbIe Hu(poBbIe

u/n Tema ypoka Beero Konrpoabnbsie IIpakruueckue R — oOpa3zoBaTejbHbIE
padoTbI padoThI pecypcebl

L Hayanme veromss mosmammn ) Bubmorexa IOK

Y A https://m.edsoo.ru/ff0c32e2
OKpYXarollero Mupa
Ponb u MecTo pusuku B

2 ($hOpMHUPOBaHUH COBPEMEHHOMU 1 bubnnorexa [JOK
HAay4HOU KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JAESITeTbHOCTH JII0IeH
MexaHuuyeckoe IBUKEHHE.

3 OTHOCUTETHHOCTh MEXAHHUECKOTO 1 bubnuorexa [JOK
newkenus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpPEHHE

4 PaBHOMEpHOE ITPAMOJIMHEWHOE 1 bubnuoreka [IOK
JBHKCHHE https://m.edso0.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MpsIMOJIMHEITHOE 1 bubnnorexa [JOK
JBUKEHHE https://m.edsoo.ru/ff0c372e

6 CBobOonHOe majeHue. Y cKopeHue 1 bubnnoreka [JOK
CcBOOOIHOTO MaJIEeHU https://m.edsoo.ru/ff0c39cc

7 Egll:llicoe?:;eﬁ:f: iﬁiggg ?O‘-IKI/I o 1 bubmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 11:[ ff;ngnﬁ:?cgiﬁ?g ZI/IfICTeMBI 1 bubmorexa LHOK
P https://m.edso0.ru/ff0c3be8
orcuera. [lepBbiit 3akoH HproToHa
Macca tena. Cuna. HpI/IHHI/\I’H Bubnmorexa [TOK
9 CymepIio3uIuu cui. Bropoii 3akon 1

Hprorona a1 MatepuaabHOM TOYKH

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tpetuii 3akoH HeroToHA 114

bu6mmoreka [JOK

10 MaTepUaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
KOH BCEMUPHOTO TsAroTeHus. Cu
11 32K(;CTPS.GHG§B;{ EOCMSI‘IeeCKaﬂC . bubmorexa LIOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

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

13 TpeHust. Cuiia COpoTUBIIEHUS pU bubnnorexa [JOK
JIBUKEHUH TeNa B )KUAKOCTH WA https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpaliaTesibHOE

14 JIBIDKEHHE a0COFOTHO TBEPIOTO bu6mmoreka [IOK
tena. MoMeHT cuibl. [lnedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBusi paBHOBeCHs TBEPIOTO TesIa
HNMnynec MaTepuanbHONW TOYKH,

15 CHUCTEMBbI MaTePUAIIbHBIX TOYEK. bubnnoreka [JOK
Wmmnynbe cuitbl. 3aKOH COXpaHEHUsI https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBH)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas sneprus bubnnorexa [JOK
MarepuanbHOR Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETHYECKOW SHEPT U
[ToreHmansHas SHEPTHUs.

[MoTennmansHas YHEPTH YIT
17 z[eo(bspl\L/ImpOBaHHZﬁelfpymZHEI}.TO bubmorexa LHOK
https://m.edsoo.ru/ffOc461a
[lorenunanpHas sHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
ITorenmanbHbBIE U
HEeMoTeHIMaIbHbIe CHIIbI. CBSI3b Bubmorexa [OK
18 paboThl HEMOTCHITHAIBHBIX CHUIT C

H3MEHEHHEM MEXaHHMYSCKOM OHCPIrun
CHCTEMBI TeJ. 3aKOH COXPAaHCHUA

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

MEXaHHYeCKOM OHCPIUuun

19

JlaGopaTtopHnas pabota
«HccnenoBanue CBsi3u pabOTHI CUITBI
C M3MCHEHUEM MEXaHUYECKOMH
SHEPruM Tella Ha IpUMepe
pacTsSHKCHUSI PE3HHOBOTO KI'yTa»

20

KonTponbhas pabora no teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4h74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON
Teopuu. BpoyHOBCKOE ABUKEHUE.

Mudpdysus

Xapakrep JBUKEHUS U
B3aMMOJICCTBUSI YaCTHI] BEILIECTBA.
Mopenu cTpoeHus Ta30B,
JKUJIKOCTEN U TBEPIBIX TEN

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc?2

23

Macca monekyn. KonnuectBo
Benectsa. [locTostHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temmepatypa u €€ usmepeHue.
IlTxana remneparyp Llenbcus

25

26

Wneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomoTHas TemrepaTypa Kak Mepa
CpPEIHEN KHHETUYECKON YHEPTUU
JIBOKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ffO0c4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH JlameToHa. ["a30BBIC 3aKOHBI

Jlaboparopnas pabota
«HccnemoBanue 3aBUCHMOCTH
MEXIY IapaMeETPaMU COCTOSHUS



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Pa3pCKCHHOT'O ra3da»

I/I30HpOHCCCBI B nJC€aJIbHOM Ira3c€ u

bu6mmoreka [JOK

29 uX rpaduyeckoe npeIcTaBICHNE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U

30 crocoObl e€ m3meHenwus. Konnaecto bubnmoreka [JOK
TEIUTOTHI ¥ paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrHsl OJJHOATOMHOTO HUICATLHOTO
rasa

31 Buast Tenonepenaun brbmorexa LJOK

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

32 KonuuecTBo T€MIOTHI NpU bubnnorexka [JOK
Terionepenaye. AanadaTHbII https://m.edsoo.ru/ff0c5c36
poLecc
[IepBblii 3aKOH TEPMOJUHAMUKU U bubnnorexka [JOK

33 )
€ro MPUMEHEHHE K M30MpoIieccam https://m.edsoo.ru/ff0c5efc

y | Dersrmoon moicsor> BuGaoness LOK

https://m.edso0.ru/ff0c6230
TEPMOJTUHAMUKHU

35 [Tpunuun nevicteus u K11/ bu6nmoreka [JOK
TEIUTOBOW MAallluHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIIJ]

37 DKosoruyeckue mpoodaemMbl
TETUIOHEPTCTHKHU

38 Sﬁ%i?ﬁ;?;izp q())lf:?.mca OcHOBBI bubmmorexa [IOK

' https://m.edso0.ru/ff0c6938
TEPMOTUHAMHKH »
3 Morexyanpnin dusnsa. Oonoss Bufimoexa LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMHUKHU»
40 [TapoobpazoBaHue 1 KOHICHCAITHS. bubnmorexa [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

I/IcnapeHHe " KUIICHUEC

https://m.edsoo.ru/ff0c63b6

AOCOII0THAS U OTHOCHTEILHAS

41 BJIAKHOCTh BO3yXa. HachllleHHbIH bubmorexa LHOK
nap AYxE. B https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnumyeckue u
12 onohems xpmeramnon. Houme BuGmorexa LIOK
P - A https://m.edsoo.ru/ffOc65f0
Kpuctajibl. CoBpeMEHHbIE
MaTepHuabl
PO A — Bubworexa LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOnaumanus
bubmuoreka [JOK
44 YPaBHEHHE TCIIIOBOTO Oananca https://m.eds00.ru/ff0c6820
b | oo . Sty Bumorea 110K
DAL A B https://m.edsoo.ru/ffocebce
3apsI0B
o | Do e B LOK
YHPOBOJIHHIKH. https://m.edsoo.ru/ffocsbce
COXpaHEHHUS DJIEKTPUUECKOTO 3apsiia
g | ek spun Suon Bumorea 110K
4 ' ™ https://m.edsoo.ru/ffOc6ces
3apsin
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nosist. [IpuHOMN cynepno3suuuu bubnnorexa [JOK
ANIEKTPUYECKHUX NoJel. JIuHuu https://m.edsoo.ru/ffOc6df2
HaIPsKEHHOCTU
o | Do B 0K
- HHa. https://m.eds00.ru/ffOc6f00
MOTCHITHAJIOB
50 IIpoBOAHMKY U OUBIIEKTPUKU B bubmuorexa [IOK

OJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

I[I/IBJICKTPI/I‘IGCKaH IMPOHUITACMOCTDb

51

52

53

OnekTpoéMkocTh. Konnencarop

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCAaTOpa. DHEPTus
3apsHKEHHOTO KOH/IGHCATOpa

JlaboparopHnas padota "H3mepenHue
3JIEKTPOEMKOCTH KOHACHcaTopa'

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

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

54

[TpuHIMI neiCTBHUS U IPUMEHEHHE
KOHJICHCATOPOB, KOTTMPOBAIILHOTO
amrmapara, CTpyWHOro IpuHTepa.
DIIeKTpOoCTaTUYECKas 3allHTa.
3a3emIIeHne AIIeKTPONpPUOOPOB

55

56

57

58

DIIEKTPUYECKHI TOK, YCIOBHS €r0
cyuiectBoBanus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsokenue.
Conporusnenue. 3akoH Oma it
ydacTKa 1enu

[NocnenoBarenbpHOE, TApaUIEITBHOE,
CMEIIaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTopHas
pabota «/3ydueHne cMEIaHHOTO
COCIIMHEHUS PE3UCTOPOB»

Pabora 1 MOIIHOCTH
AIIEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3akon OMa 17151 TOJTHO# (3aMKHYTO#)
anekTpuyeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenne D/1C nuctouHuka Toka u
€r0 BHYTPEHHETO COMPOTUBIICHUS»

0.5

0.5

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIEKTpOHHAs MPOBOJIUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIIPOTUBJICHUS] METAIIJIOB OT
teMriepatypbl. CBEepXIIPOBOJUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX MTYYKOB
[TomrynpoBOIHUKH, UX COOCTBEHHAs

61 Y IIpPUMECHAs IPOBOAUMOCTb. bu6mmorexa [IOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoaHMKOBBIE TPUOOPHI
DIEKTPUYECKHIA TOK B PaCTBOPAX U

62 pacrmiaBax 3JeKTPOJIUTOB. bubnnorexa [JOK
DJIEKTPOTUTHYECCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUYECKUI TOK B ra3ax.

63 CamocTosATenbHbIN 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBINA Pa3psil. https://m.edsoo.ru/ffO0c84ae
Momnnus. [lnazma
DnekTpuueckue mpruOopsl U

64 YCTpPOMCTBA U UX MPAKTUYECKOE bubnnorexka [JOK
npuMmeHeHue. [IpaBnina TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok bu6mmoreka [IOK
«DNEKTPOJMHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponpHas pabota mo Teme
«nekTpoctaTuka. [locTosTHHBIN

o | iR o Toma B LOK

. https://m.edsoo.ru/ff0c8a8a

/Bcepoccuiickast mpoBepovHas
paboTa npu MpoBEACHUH HA
OyMaKHOM HOCHTETIE

67 PesepBublit ypok. O0o0maromuit bubmuorexa [IOK
ypok 1o teme «Mexanuka' https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6o06mIaronmit bu6mmorexa [IOK

YPOK 110 TeMe «MoekymspHas

https://m.edsoo.ru/ffO0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

‘ buzuka»

OBIIEE KOJIMYECTBO YACOB I10
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11 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(PPOBbIE

Ne Tema ypoka Konr I Aara o0pa3oBaTeJbHBI
w/n Beero POJIbHBbIE paKkTHYeCcKHue W3y deHHS pa3oBareJ e
padoThbI padoThI pecypcbl
ITocTostHHBIE MATHUTEI U UX

1 B3auMoJieicTBUE. MarHuTHOE TOJIE. 1 bubmmoreka [JOK
BekTop MarHUTHOM UHIYKIIUH. https://m.edsoo.ru/ff0c9778
JInHUY MarHUTHOW MHAYKUUH
MarauTHo€e 1oJie MPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [JOK
B3aumo/eiicTBre POBOJTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padora «3yueHue

3 MarHETHoIr)o HOJI?HI KaTyHIKI/IyC 1 1 bubnmorexa [TOK

https://m.edsoo.ru/ffOc98fe
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuiia Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuoreka [JOK
«HccneqoBanue neicTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PamKy C
TOKOM»

JlelicTBMEe MarHUTHOTO I10JI Ha

5 JBIKYIIYIOCS 3apSKEHHYIO 1 bubnnorexa [JOK
yactuily. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiiel JIopeHia
DNIeKTpOMarHuTHasT WHTYKITHUS.

IToTok BekTOpa MarHUTHOM

6 nHaykuu. JJ1C nHaykimu. 3akoH 1
ANIEKTPOMATHUTHON UHAYKIUU
®dapages

7 JlaGopaTtopHnast pabota 1 1 bubmuorexa [JOK

«HccnenoBanue sIBJICHUS

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

AIEKTPOMArHUTHON MHIYKITUH»

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. J/1C
CaMOWHIYKITUU. DHEPTrUs
MAarHUTHOTO TOJIsI KATYIIKA C TOKOM.
DJIEKTPOMArHuTHOE I0JIe

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

10

11

12

TexHuueckue ycTpomcTBa 1 Ux
MIPUMEHEHHUE: IOCTOSIHHBIC MATHUTHI,
3IEKTPOMATHUTHI,
AJIEKTPOJIBUraTellb, yCKOPUTENIN
3JIEeMEHTapHBIX YaCTHII,
WHIYKIIMOHHAs T1eYb

O06o6marmuil ypok «MarauTHoe
noJie. DNEeKTpOMarHuTHas
WHTYKITAS»

KonTponbHas pabora o Teme
«MarsuTHoOe 1ozJe.
ONeKTpOMarHUTHAsE UHYKITHSI»

CBo0o/1HBIE MEXaHUYECKUE
kosneOanus. 'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
TapMOHHMYECKUX KOJIEOaHUH.
[IpeBpaienue sHepruu

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas pabota
«HccnenoBanme 3aBUCHUMOCTH
nepuojia MajbIX KoieOaHui rpy3a
Ha HUTH OT JUTHHBI HUTH U MacCChI
rpy3a»

14

Kone6arenbHbIif KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B HJICATBHOM
Kose0aTeIbHOM KOHTYpE. AHAIOTHUS
MEXy MEXaHUUECKUMH U

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMAaroiuTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B UACATBHOM
K0J1e0aTEIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBieHue o 3aTyxaromux
KosieOaHusx. BeiHy X 1eHHbIC
MEXaHUUYEeCKue KojaeOaHusl.
Pe3onanc. BeinyxeHHbIE
3JIEKTPOMAarHuTHbIE KOJIeOaHUs

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

17

[TepemMeHHBIH TOK.

CunycouanbHbII IepeMEHHBINH TOK.

MOITHOCTh IEPEMEHHOTO TOKA.
AMIITUTYAHOE U IeHCTBYIOLIEE
3Ha4YeHHE CUJIbl TOKA U HANIPSDKEHUS

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

18

Tpancdopmarop. [Iponszsoactso,
nepegaya u norpedieHue
JNEKTPUYECKON dJHEPTUU

19

VY CTpoCTBO U MPAKTUYECKOE
IIPUMEHEHNE NIEKTPUIECKOTO
3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKA, JINHUH 3JIEKTpolepenay

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

20

DKOJIOTHYECKUE PUCKU TTPU
IIPOU3BOJICTBE AIEKTPOIHEPIHH.
Kynbrypa ucnonszoBanus
3JIEKTPOIHEPTUH B OBCETHEBHON
JKU3HU

21

MexaHn4eCKUE BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuos.
CKopocTh pacnpoCTpaHEHUs U
JJINHA BOJIHBI. HonepeqHLIe n
MMPOAOJBbHBIC BOJIHBL

bubnmorexa [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

:‘)J'ICKTPOMaFHI/ITHBIC BOJIHBI, UX

23 cBoiicTBa U ckopocts. [Ikana bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paUOCBSI3U U
24 TesneBueHus. Pa3BuTue cpeacTs
cBs3u. Paguonoxarnus
o5 KoHntponbnas padota «Konebanus u bubmuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHUE
2% CBETa B OJIHOPOJIHOM cpejie. bu6mmoreka [JOK
ToueuHblii KCTOYHKK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
21 orpuwennin cnera. Mocrpocie BuGmorera LIOK
1306 paKeHHii B MIOCKOM 3epKane https://m.edsoo.ru/ff0cd4e0
[Ipenomiuienne ceera. [lonHoe
28 BHYTPEHHEE OTpaKeHHUE. bubnmnorexa [JOK
[penenbHBINA yroi HOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
29 JlaGopatopHas pabora «H3mepenue bubnuoreka [IOK
TIOKa3aTesIs MPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
o | D Teemoem mopumce Bunionss LOK
' ' https://m.edsoo.ru/ffOcddle
YBenuyeHve JTuH3bI
JlaGopaTtopHnast pabota
31 «HccrnenoBanue CBOWCTB
M300paKCHUI B JIMH3AX»
Hucnepcus ceera. CiioXHBINA COCTaB
32 6enoro csera. Lger. JlaboparopHas
pabota «Habmrogenue aucnepcuu
CBETa»
33 WNurtepdepentus ceeta. udpakmms bubnmuorexa [JOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cBeta. [ludpaxkiuonnas pemeérka

https://m.edsoo.ru/ffO0ced22

HOHepe‘IHOCTB CBCTOBBIX BOJIH.

bu6mmoreka [JOK

34 [Monsipusanus ceera https://m.edsoo.ru/ff0cf02e
Ontuyeckue mpuOOPHI U YCTPOHCTBA

35 1 yCIIOBUS UX O€30MaCHOTO
MIPUMEHEHUS
['panu1ipl mpuMEHUMOCTH

36 KJIaCCHYECKON MEXaHHUKH. bubmuoreka [JOK
[MocTynatel crieluanbHON TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH

37 oogsgsgsﬁgiziz 3ameieHue bubmorexa [TOK

https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAILIEHUE TUHBI
DHeprus U UMILYJIbC

38 pEeNSATUBUCTCKOM yacTulbl. CBS3b bubnmnorexa [JOK
MacChl C SHEPTUEH U UMITYIIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
Kontponbnas pabota «OnTuka.

39 OCHOII;I)I CHGHPII)aHBHOﬁ TEOPHUH bubmorexa LHOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTU»

40 ®otonsl. Popmyina [1nanka. bubnuoreka [IOK
DHeprus 1 UMIyJIbC HOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE BuGmuorexa [JOK

4l 2;’232?(;1;2“& Ombirot A. T https://m.edsoo.ru/ffOcffc4
3akonbl poTtoddpdekTa. YpaBHEHHE

42 SI?IHHJTeI(?lI)Ha ;[ﬂqf){(b(poma(bgema. bubmmorexa [IOK

https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» potodddexra
aBneHue ceera. OnbiTh [1. H.

43 ﬁe6eneBa. XUMHYECKOE NENCTBUE bubmiorexa LOK
J https://m.edsoo.ru/ff0d04a6

44 TexHuueckue ycTpoiucTsa u



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

NPaKTHYECKOE MPUMEHEHUE
¢doToreMeHT, GoTONATUHK,
coJiHeuyHast baTapesi, CBETOIUO/

Penrenue 3amau mo reMe «DJIE€MEHTEI

bu6mmoreka [JOK

45 KBAHTOBOI OMTHKI https://m.eds00.ru/ff0d0302
o | o s Tocom. Omi -,
https://m.edsoo.ru/ff0d091a
yactuil. [[manerapHas Mojenb atoma
bu6mmoreka [IOK

47 Hoctynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noruouieHue GOoTOHOB

48 IIPU [1EPEX0/I€ ATOMA C OJJTHOTO bubnnorexa [JOK
YPOBHS SHEPIHH HA APYroi. Bujbr https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBsie cBolicTBa yacTuil. BoiHbI

49 ne bpoiura. Kopryckynsipao- bubnnorexa [JOK
BOJIHOBOH Jtyanu3m. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE M3TyICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Pezepdopaa no bubnmnorexa [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3ITyUYCHHS
CsoiicTBa anbda-, 6era-, ramma-

51 u3iydeHus. Bnusxue
pPaZlOaKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

50 W3otomnel. Anba-pacna. bubnuoreka [IOK
DJIEKTPOHHBINA U MTO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amMma-u3nydyenue
DHeprus CBS3U HYKIIOHOB B sape. Bubmorexa LIOK

53 Snepuble peakuuu. SnepHbIit

peakrtop. [IpobieMbl, IEPCTIEKTHBHI,

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

9KOJIOTHYECKUE aCIIEKTHI AIEPHON
SHEPTreTUKHU

OnemeHTapHble yacTULbl. OTKpPBITHE
no3uUTpoHa. MeTozb! HaOoIeH s U
perucTpanuu 3JIeMEHTapHBIX
yactull. Kpyribiid cton
«DyHIaMEHTaIbHbIE
B3auMoJieiicTBus. EnuHcTBO
(bu3nIeCcKoil KapTUHBI MUPa»

3TaHI)I paSBI/ITI/ISI aCTpOHOMI/II/I.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMHH. Bun
3Be3aHOro HeOa. Co3Be3us, ApKue
3BE3/bl, IUNIAHETHI, UX BUAUMOC
nBrkeHue. CoJIHEYHasl cucTeMa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

57

58

59

Connne. ConHevHas akTUBHOCTb.
Ncrounuk sneprun ConHua u 3BE3]1

3BE3/1BI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI ITTaBHOW
MOCJIeI0BAaTEIbHOCTH. BHyTpeHHee
ctpoenue 38&311. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKACHUU U
sBosronnu CoJtHIA U 3BE3T

Mineunsiif [1yTe — Hama
lNanaxruka. I[lonoxxenue u
nemxkenne Comnna B I'anakTuke.
lNamaxtuku. YE€pHbIE ABIPHI B A1pax
raJaKkTUK

Bcenennas. Paz0Oeranue rajjakTuk.,
Teopus bosbuioro B3peiBa.
PennkToBO€ U3TydeHHE.
MeTtaranakTuka

60

Hepemennsie mpobaemMbl



https://m.edsoo.ru/ff0d0e38

ACTPOHOMUH

61

62

63

KoHTponbHas paboTa «971eMEeHTHI
ACTPOHOMHMH U acTPOHUZUKHI»

Ob6o6maromuit ypok. Pois ¢puznku
1 aCTPOHOMHUH B YKOHOMHYECKOH,
TEXHOJOTHYECKOM, COITUATBHON 1
ATUYECKOH chepax AesITeIIbHOCTH
JeI0BCKA

O6o6maromuii ypok. Pois u Mecto
(GU3UKH ¥ aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE
Mupa

64

65

O6o6mmaromuii ypok. Ponb
¢du3ndeckoii Teopun B
(bopMHpOBAaHUY NPEICTABIECHUI O
¢buznyecKoil KapTuHe MUpa

Ob6o6maromuit ypok. Mecto
¢bu3nyecKoil KapTUHBI MUpa B
o011eM psiTy COBPEMEHHBIX
C€CTCCTBCHHO-HAYUYHBIX
IpE/ICTaBICHUH O IPUPOE

66

67

68

PesepBHBII ypok. MarHuTHoOe 1ose.

DJIEKTPOMArHUTHAsT UHYKIHS

PesepBHbiil ypok. OnTuka. OCHOBBI
CIIELUAJIbHON TEOpUU
OTHOCHUTEIIBHOCTHU

PesepBHbiil ypok. KBanTtoBas

¢u3uKa. DIeMEHTbl aCTPOHOMUH U
acTpodU3UKH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» ®usuka, 10 knacce/ Msxkurues I'.5., Byxosues b.b., Corckuit H.H.; mox penakiueii
[TapdentreBoit H.A. Akironeproe obmiectBo «M3narenbeTBo «IIpocBenienne»

» ®usuka, 11 kmacce/ Mskumies I'.J1., Byxosues b.b., Hapyrun B.M.; nox penakiueit
[TapdenTtreBoit H.A. Akimonepnoe obmectBo «M3narenbeTBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

®duswuka. [Toypounoe mmanuposanne. 10-11 kinaccel. ba3oBsiii u npoduabHbI ypoBHU [10
MsikumeBy. @usnka : 10—11 k1. | moypod. miaHUpOBaHUE: TOCOOUE [T yIUTETeH
o6rreoopasosar. opranmuzanuii/ B. @. IllumoB—M. : IIpocsenienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU HHTEPHET
bubmuoreka [JOK
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