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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHA Ha YPOBHE CpEAHEro oO0mero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TIOJIOXKEHUH U TpeOOBaHMH K pe3yabTaTaM OCBOCHHUS OCHOBHOMU
oOpasoBatesibHON mporpaMmebl, mpeactaBieHHbx B ®I'OC COO, a takxke ¢ yuérom (eaepaabHOi
paboueil mporpaMMbl BOCIUTAHUS M KOHLENIMM NpEnoJaBaHus yuyeOHoro mpenmera «Pusmka» B
oOpa3oBaTeNbHBIX ~ opraHmzamusx  Poccuiickoit ~ degepanmu, — peaqu3ylOUMX  OCHOBHBIE
00pa30oBaTeNIbHbIE TPOTrPAMMBI.

Coneprkanue mporpammbl 1o (pu3KMKe HampaBiIeHO Ha (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTuHBl Mupa oOy4aromuxcs 10-11 kmaccoB mpu oOyueHnn ux (usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-AEITEIBHOCTHOTO nojaxoxaa. IlporpamMma mo ¢usmuke cooTBETCTBYET TpeOOBaHUIM
OI'OC COO x mIaHHpYEeMBIM JIMYHOCTHBIM, IPEAMETHBIM U METANPEAMETHBIM pE3yJbTaTaM
Oo0y4eHHsI, @ TaKXe YYHUTHIBAET HEOOXOIMMOCTh pEATH3alMA MEXIPEAMETHBIX CBs3ed (U3MKU C
€CTeCTBEHHO-HayYHbIMU y4eOHBIMU IpeaMeTaMu. B Hell onpenesnstoTcsi OCHOBHBIE LENIN U3Yy4CHHS
¢u3MKM Ha ypOBHE CpPETHEro O0IIero oO0pa3oBaHUs, IJIAHUPYEMBIE DPE3yNbTaThl OCBOSHHS Kypca
(UB3UKA: TUYHOCTHBIE, METaNPEeIMETHBIC, TTPeIMETHBIC (Ha 6a30BOM YpPOBHE).

IIporpamma o (pu3MKe BKIIOYAET:

e [JJaHUpYEMbIE DPE3yJabTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM YHUCIE
IPEeMETHBIE PE3YNIbTAThI 110 roJ1aM 00yUEHHUS;

e coziepkanre yaeOHoro npeamera «Pu3ukay mo rogam o0ydeHus.

®dusnka Kak Hayka o HambOosee OOIIMX 3aKOHAaX MPUPOABI, BBICTYNAs B KadecTBE Y4eOHOro
npeaMeTa B MIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHHA 00 OKpY)KalolleM MHpe.
[IxonbHBINA Kypc (QU3UKU — CUCTEMOOOPA3YIOIMI I €CTECTBEHHO-HAYyUHBIX YYEOHBIX NPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB M SBICHHUM, H3ydyaeMbIX XHMHEH,
Owosorueii, ¢usndeckoid reorpadueil m acTpoHOMHUEH. VICIONB30BaHHE W AKTHBHOE MPUMCHEHHE
¢bu3nyeckux 3HAHUH ONpeAeseT XapakTep M pPa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe
OHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJYYEHHMs HOBBIX MATE€pHAIOB C 3aJaHHBIMU
cBoiicTBamMH U Japyrux. M3ydyeHue (Qpu3uku BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTWHBI MHpa oOydarommuxcs, B (OpMUpOBaHHE YMEHHH NPUMEHSTh HAay4HBIH METOJ
MO3HAHUS TIPY BBHITIOJHEHUN UMU Y4EOHBIX HCCIIeIOBAHUN.

B ocHoBy kypca ¢usmku a1 YpOBHSI CpeAaHEro oOmiero oOpa3oBaHUS TOJOXKEH PS HIICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KAK MPUHIUIIBI €I'0 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEH KypC SIBISIETCSI JIOTMUECKU 3aBEPLIEHHBIM, OH
COJCPXKHUT MaTepuas M3 BCEX pa3leioB (PU3MKM, BKIIOYAET KaK BOINPOCHl KJIACCUYECKOH, Tak M
COBPEMEHHOM (DPU3UKH.

Hoes eenepanuzayuu. B coOTBETCTBUU € HEW MaTepuan Kypca (QU3MKU OOBEIUHEH BOKPYT
¢usnueckux teopuil. Begymum B kypce siBiseTcss GOpMHpPOBAaHUE MPEICTABICHUM O CTPYKTYPHBIX
YPOBHSIX MAaTE€pUH, BELLIECTBE U IOJIE.

Hoesa eymanumapuszayuu. EE peanusaunus NIpearnonaraeT HUCIOJIb30BaHUE TI'yMaHUTApHOTO
noteHuana (pU3NUYECKOil HayKH, OCMBICJICHHE CBSA3M pPa3BUTHS (U3UKU C pa3BUTHEM oOlIecTBa, a
TaKXKe ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMHU M HKOJIOTUYECKUMH TPOOTIEMaAMHU.

Hoes npuxnaonou manpaenennocmu. Kypc (QU3MKM mpeanonaraeT 3HAKOMCTBO C IIMPOKHM
KPYroM TEXHHUYECKHX U TEXHOJOTNYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocuzayuu  peanusyeTcsi IOCPEJACTBOM  BBEACHMS DJIEMEHTOB  COJIEpKaHUS,
MOCBAIIEHHBIX 9KOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbl C Pa3BUTUEM TEXHUKHU



U TEXHOJOIMH, a Takke OOCYKIeHHs MpoOJieM pPalMOHAIBHOIO MPUPOAONOIb30BAHUS U
HKOJIOTUYECKOH 0e30MacHOCTH.

Crep)KHEBBIMH AJIEMEHTaMH Kypca (QH3UKH Ha YPOBHE CpeIHEro o0mero o0pa3oBaHus SBIISIOTCS
¢usnueckue Teopun (HhopMupoBaHHe MPEACTABICHUN O CTPYKTYpe MOCTPOeHHs (PU3NYECKON TeopuH,
ponu (QyHIaMEHTANbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSX O MPUPOAE,
IpaHUIAX MPUMEHUMOCTH TEOPHUH, ISl OTIMCAHHS €CTECTBEHHO-HAYIHBIX SIBICHUH U TTPOIIECCOB).

CuCTeMHO-IeTENbHOCTHBIN MOJIX0A B Kypce (U3UMKU peann3yercs MNpexJae BCEro 3a CYET
OpTaHu3alul SKCIIEPUMEHTAIBHON NeATeNbHOCTH oOydatoummxcs. [lns 0a3oBoro ypoBHS Kypca
GU3MKH — 3TO MCIOJIb30BAaHHE CHCTEMbl (PPOHTANBHBIX KpPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB MU
1abopaTOpHBIX paboOT, KOTOPBIE B IporpamMme Mo GU3UKEe 00bETUHEHBI B OOIIHIA CIMCOK YUEHUIECKUX
MPaKTUYECKUX paboT. BeimeneHne B yKazaHHOM MeEpedHe JabOpaTOPHBIX paldoT, MPOBOIUMBIX IS
KOHTPOJISI U OLICHKH, OCYIIECTBISETCS YYaCTHUKaMU 00pa3oBaTEIbHOIO IIpolecca HCXOAs U3
0coOeHHOCTeH MIIaHUPOBAaHUS M OCHAICHUsI KaOuHeTa ¢pu3uku. [Ipu sToMm obecrieunBaeTcs OBIIaJICHNE
O0yJaroIUMUCST yMEHHUSIMH TIPOBOJWTH KOCBEHHBIE W3MEPECHHS, WCCIEIOBAHUS 3aBHCHMOCTEH
($U3N4YEeCKUX BETUYMH U TOCTAaHOBKY OMBITOB 10 MPOBEPKE MPEITI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHUe ynenseTcsi pelIeHUI0 pacu€THBIX M KaueCTBEHHBIX 3anad. Ilpu stom ams
pacuéTHBIX 3a7ad MPUOPUTETOM SIBIAIOTCSA 3aJauyd C SIBHO 3aJaHHOM (IM3MYECKON MOJEIbIO,
MO3BOJISIOIINE MPUMEHSATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJHOTO pasjiena Kypca, Tak
W WHTETPUPYS 3HAHUS W3 pas3HBIX pa3nesioB. JIsl KadyeCTBEHHBIX 33/a4 NPUOPHUTETOM SIBIISTFOTCS
3aJaHUsd Ha OOBSACHEHME NMPOTEKaHUs (U3MUECKUX SIBICHUH U MPOLECCOB B OKPYKAIOIIEH >KU3HH,
Tpebyromie BbIOOpa GU3NUECKO MOIEIH I CUTYalluu PAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusiMu OI'OC COO k maTepuatbHO-TEXHUYECKOMY OOECIICUEHHUIO
yuebHoro mporecca 0a30BbI YpOBeHb Kypca (PU3MKM Ha YpOBHE CpEAHEro oOLero oOpa3oBaHUs
JOJDKEH M3Y4aThCsl B YCIOBUSX MPEIMETHOro KaOuHeTa (M3MKU WIM B YCIOBHSIX MHTETPUPOBAHHOTO
KaOWHETa MPeIMETOB €CTECTBEHHO-HAYYHOT0 MUKJIa. B kabuHeTe PU3NKU JOHKHO OBITh HEOOX0IUMOE
nabopaTopHOe 000pyIOBaHME AJIS BBINOJIHEHUS YKa3aHHBIX B Iporpamme Mo (uU3MKe y4eHHYEeCKHX
MPAaKTUYECKUX padOT U AEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMOHCTpallMOHHOE 000pYyAOBaHHE POPMUPYETCSI B COOTBETCTBUM C MPUHLIUIIOM MUHUMAJILHOM
JOCTAaTOYHOCTH M 00ECIeUYMBAET MOCTAHOBKY NEPEUYMCICHHBIX B MpOrpaMMe M0 (HU3UKE KITIOUEBBIX
JIEMOHCTpAIlMid JUII WCCIEAOBAHUS W3yYaeMbIX SIBICHHA W MPOIECCOB, OSMIMPUYCCKHX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHHE AJS YYCHHUYECKUX MPAKTHUECKUX paboT (opmupyercs B BUjE
TEMaTHYECKIX KOMIUIEKTOB U 00ECIIEYNBACTCS B PAcUY€Te OJHOTO KOMILICKTAa Ha JABYX O0YYarOIIUXCS.
TemaTtudyeckue KOMIUIEKTHI J1aDOpAaTOPHOTO 00OpYIOBaHMSA JOJDKHBI OBITh IOCTPOEHBI Ha
KOMIUJIEKCHOM HCTIOJIb30BaHUM AHAJIOTOBBIX W IM(PPOBBIX MPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE LIM(POBBIX JIaOOpaTOpuil.

OCHOBHBIMU LIETSIMH U3Y4eHUs] PU3UKHU B 0011IEM 00pa30BaHUU SIBISIOTCS:

e hopMUpOBaHME HHTEpPECa U CTPEMJICHUS OOYYaIOLIMXCS K HAyYHOMY M3YYEHUIO IPUPOJBI,
pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

®pa3BUTHE  MPEJACTABIEHUH O  HAydyHOM  MeEToJe IO3HaHMA M (OpPMUPOBaHHE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY/KAIOLIUM SBJICHHSIM;

¢ (hopMUpPOBaHME HAYYHOTO MUPOBO33PEHHsSI KaK Pe3yJbTaTa U3y4eHHUs] OCHOB CTPOEHMS MaTepuu
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e hopMUpOBaHHE YMEHHH OOBSCHATH SBICHUS C HCIIONB30BaHMEM (U3MYECKUX 3HAHWUH U
HayYHBIX JI0Ka3aTEeJbCTB;



¢ hopmupoBaHUe MPEACTABICHUN O POIM (PU3UKU AN Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHH.

JlocTrxkeHne 3TUX Ienei o0ecreynBaeTcs pelieHueM CIeAyIonX 3a/1a4d B MpoIecce N3ydeHus
Kypca (DU3MKH Ha YPOBHE CPEIHEro o0Iero o0pa3oBaHuUs:

® [IpHOOpPETEHNE CUCTEMBI 3HAHHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAsi MEXaHHUKY, MOJICKYJSIPHYIO (PU3HMKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (PM3HKY W JIEMEHTHI
acTpou3uky;

¢ hopMUpOBaHHE YMEHHUH MPUMEHSATh TEOPETHUUECKHUE 3HAHUS A OOBSICHEHUS (U3NUECKHUX
SBJICHUHN B TPUPOJIE U JIUISl IPUHATHUS IPAKTUYECKUX PEIICHU B TIOBCETHEBHOM JKU3HU;

® OCBOEHHE CHOCOOOB pEIICHHUs PA3JIMYHBIX 33/a4 C SBHO 3aJaHHOM (DU3NYECKOH MOJIENbIOo,
3a/1a4, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3/1aHue (PU3NUECKOW MOEINH, aJeKBAaTHOU YCIOBUSM
3a/1a4w;

e [TOHMMaHHE (U3MUSCKUX OCHOB W TIPUHIMIIOB JICWCTBHS TEXHHYCCKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHU Ha OKPYKAIOIIYIO CPeNy;

®OBJIAJICHUE METOJAAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS M MPOBEACHUS (DU3HMUECKHUX
OKCIIEPUMEHTOB, aHaIM3a W UHTEepIpeTanud HHDOpMaMH, ONpeNeieHHs JIOCTOBEPHOCTU
MOJTyYEHHOTO Pe3yJbTaTa;

®CO3/1aHHE YCJIOBUM JUIS DPa3BUTHUS YMEHUH NPOEKTHO-HCCIEeI0BaTEIbCKONW, TBOPYECKOM
TeSITETBHOCTH.

Ha n3yuenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE CPEHEr0 00IIEeTro 00pa3oBaHMsI OTBOIUTCS
136 gacos: B 10 kiacce — 68 1acoB (2 yaca B Henento), B 11 kitacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipennaraembrii B mporpamMme o (u3MKe IMepedyeHb JaOOpPaTOPHBIX M MPAKTUYECKUX padboT
SBIIETCA PEKOMEHOBAHHBIM, YUUTENb JeJaeT BHIOOP MPOBEACHUS J1a00paTOPHBIX pabOT U OMBITOB C
y4€TOM MHIUBUAYAJTBHBIX OCOOCHHOCTEH 00yJarOIuXCsl.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pasznen 1. ®usuka u MeTOAbI HAYYHOI'0 IIO3HAHUSA

®uszuka — Hayka o mnpupoxae. Hayunble MeTonpl MO3HaHUSA OKpyKaromero mwupa. Pois
AKCIIEPUMEHTA U TEOPHUH B MPOLIECCE O3HAHUS MTPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue GpU3NUecKuX siBIEeHUH U npoueccoB. Hayunslie runotessl. Pu3nueckue 3aKOHbI
U Teopuu. [ paHUIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp m Mmecrto ¢usuku B (GOPMUPOBAHMM COBPEMEHHOW HAay4YHOM KapTUHBI MHUpPA, B
IIPAKTUYECKON AESITEIbHOCTH JIFOIEH.

Jlemoncmpayuu

Amnanorosble 1 IU(POBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABuxkeHue. OTHOCHTEIBHOCTh MEXaHWYECKOro JBiKeHusa. Cucrema oTcuéra.
TpaekTopus.

[lepememienue, CKOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) H  YCKOpPEHHE
MaTepuaIbHOM TOYKHM, WX TPOEKIMH HAa OCH CHUCTEMbI KoopauHaT. CIoKeHHE IepeMEeleHU U
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE U pPAaBHOYCKOpPEHHOE MpsiMONIMHEHHOe mBMkeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIIECHUSI MaTePUATHFHON TOYKH OT BPEMEHH.

CBoboaHoe mazeHune. Y ckopeHue cBOOOHOTO MaACHHS.

KpuBonuneiinoe nBuxkeHue. JIBUKEHUE MAaTEPUAIIBHON TOUYKHU MO OKPYKHOCTH C IMOCTOSSHHOM 11O
MOJYJTIO CKOPOCTHIO. YTJIOBas CKOPOCTh, JWHEWHass CKOpocTh. llepwoxg w wactora oOparieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4eckne yCTpOWCTBA W TPAKTUYECKOE MPUMEHEHHE: CIHMJIOMETpP, IBWIKEHHWE CHapsIIOB,
LIEMTHBIE U peMEHHBIE MTEPEAAUH.

Jlemoncmpayuu

Mopaenb cucTemMbl 0TCUETA, WILUTFOCTPALIHS] KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[Ipeobpa3oBanue IBUKEHHI C UCTIOTB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

HaGmronenue nmkenus tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

HampaBnenue ckopocTH Nnpu ABUKEHUU TTO OKPYKHOCTH.

Yuenuueckuil sxcnepumenm, rabopamopmvie pabonovl

N3yuenue HepaBHOMEPHOTO JABUKEHUS C LI€JIbIO ONPE/IEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHHS] MEXIY MyTSIMHU, MPONUIECHHBIMH TEJIOM 3a TOCIeI0BaTEIbHBIC
paBHbBIE NMPOMEXKYTKH BPEMEHH IPHU PABHOYCKOPEHHOM JIBHJKEHHH C HayaJlbHOM CKOPOCTHIO, PaBHOM
HYIIIO.

N3ydenue nBHKEHUS MapUKa B BI3KOHN KUJIKOCTH.

Nzyuenue nBuxeHus teia, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocutensHOcTH [Mamwites. IlepBeiii 3akoH HbroToHa. MHEpumanbHbIE CHCTEMBI
OTCYETA.



Macca tena. Cuna. IlpuHnun cynepno3unuu cui. Bropoii 3akoH HeroToHa a1 MaTepHanbHOU
Touku. Tpernii 3akoH Hpl0TOHA JU1s1 MaTEPUAIIBHBIX TOYEK.

3akoH BceMHUpHOro TsaroteHust. Cuna tsxectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHsI CKONBXKEHHsI U cuia TpeHus mnokos. Kosdduument tpenus. Cuna cOnpoTHBICHUS MPH
IBUKCHHUH TEJa B KUIKOCTHU WIIN Tase.

[loctynarenbHoe U BpallaTeabHOE ABMXKEHHUE a0COIOTHO TBEPAOIO TeEA.

MOoOMEHT CuiIbl OTHOCUTEIBHO OCH BpamleHus. [lnedo cuibl. YciaoBus paBHOBECHsS TBEPAOIO
Tena.

TexHuuyeckue ycTpoiicTBa M NIPAaKTHUECKOE MPUMEHEHHE: TMOIIWIHUKY, JIBXKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHue Macc B3aUMOJIEHCTBYIOIUX TEII.

Bropoii 3akoH HeroTOHA.

H3mepenue cu.

Crnosxenue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaIiiH.

HesecomocTs. Bec Tena npu ycKOpEHHOM MOABEME U MTAJICHUU.

CpaBHeHUE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxeHus Opycka 10 HaKJIOHHOMW IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUIUX B MPYKUHE U PE3MHOBOM oOpaslie,
OT uX Aedopmarum.

HccenenoBanue ycimoBuii paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAILCHHUS.

Tema 3. 3aKkoHnbl cOXpaneHus 6 MexXaHuKe

Wmnynbc martepuanbHON TOUYKM (Tena), CUCTEMBl MaTepUalbHBIX TO4YeK. MMIynbc cuiibl u
M3MEHEHHE UMITyJbca Tejla. 3aKOH COXpaHEHUs UMITylbca. PeakTHBHOE IBUYKEHUE.

Pabota cunbl. MOIIHOCTD CHJIBI.

Kunernueckas sHeprusi MaTepuanbHOi Touku. Teopema 00 U3MEHEHUH KHHETUYECKON SHEPTUH.

[lotenunanbHas sHeprus. lloTeHnuanbHas >Heprus ymnpyro Ae(OpPMUPOBAHHON MPYXKHUHBL.
[TorennuanbHas SHEPrys Tejia BOJU3U MOBEPXHOCTH 3EMJIH.

[loTreHnmanbHple ¥ HEMOTEHUUANbHBIE CUIbl. CBsA3b pabOTHl HEMOTCHUUANBHBIX CHI C
W3MEHEHHEM MEXaHUYECKON DHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHsI MEXaHUYECKON YHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckne yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHHE: BOJOMET, KOMNEp, NPYKUHHBIN
IIUCTOJIET, IBUKCHHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[lepexon nmoTeHLIMAIBHON YHEPTUU B KHHETUUECKYIO M OOpaTHO.

Yuenuueckuu sxcnepumenm, 1abopamoprvie pabomul

N3yuenne abCOMIOTHO HEYIIPYTOro yAapa ¢ MOMOILBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBs3u pa6OTBI CHUJIBI C U3MEHEHHUEM MEXaHUYECKOM OHCPIrun TEJIa Ha IPUMEPC
PaCTAKCHHA PC3MHOBOT'O KI'yTa.

Pa3nes 3. MosiekynsipHas (pM3MKAa M TePMOAMHAMHKA

Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHbBIE TOJOXKEHUS MOJEKYISIPHO-KUHETHUECKOH TEOPHH U UX OINBITHOE OOOCHOBaHHE.
BpoynoBckoe nBmwxkenue. duddysusa. Xapakrep ABMKEHUS W B3aUMOJCHCTBHUS YaCTHI] BEIECTBA.
Mogenu cTpoeHusi Ta30B, KUJIKOCTEH U TBEPIBIX Tell U OOBSICHEHHE CBOICTB BEIECTBA Ha OCHOBE
3TUX Mojenel. Macca u pazmepsl Moiiekyi. KonnuectBo Bemectsa. [loctostHHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mogaens wuaeanbHOoro raza. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUUECKON TEOpHUH
UJCANBbHOTO Tra3a. AOCOMIOTHAS TEMIIepaTypa Kak Mepa CpeAHel KWHETHYEeCKOW SHEPTrHuu TEIJIOBOTO
nBrkeHns dactun rasa. Illkana temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MeHeneeBa—
Knaneiipona. 3akon JlanpToHa. M3omporieccbl B HIACaTbHOM Ta3e C IMOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe npencraBieHne H30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuyeckue ycTpoiCcTBa U MPaKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3BIBAIONINE JUCKPETHOE CTPOCHUE BElIeCTBa, PoTOrpaduu MOJIEKY OPraHNUECKIX
COCIMHEHUH.

OmnpiTel 110 MU Py3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUS.

Mogaens onbita llTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUS.

Monens, WUTIOCTpUpPYIOLIas IPUPOY JaBJICHHsS ra3a Ha CTEHKH COCy/a.

OnbITHI, WIUTIOCTPUPYIOUIUE YPABHEHUE COCTOSHUS UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

Ompenenenre Macchl BO3ayXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHM 00BbEMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/Ty MTapaMeTpaMH COCTOSTHUSL Pa3pekKeHHOTO rasa.

Tema 2. Ocnoevt mepmoouHamurku

TepmoanHamuueckas cuctemMa. BHyTpeHHSISl SHEPTUsi TEPMOAMHAMUYECKON CUCTEMBI M CIIOCOOBI
e€ u3MeHeHus. KonamdecTBo TeruioTel W paboTa. BHyTpeHHssE sHEprust 0JHOATOMHOTO HJI€aJTHLHOTO
raza. Buasl Temonepenayu: TEIUIONPOBOJHOCTh, KOHBEKLHUSA, U3IyYEHHUE. Y AENbHAS TEIUIOEMKOCTh
BemlecTBa. KommyecTBo TEMIOTHI PpH TEIUIONEpeaaye.

[Tonsitue 06 ammabatnom mporniecce. IlepBblii 3akoH TepMoaWHAMHKHU. [IpuMeHEHHE MEepBOTO
3aKOHA TEPMOJUHAMHUKHY K H3omporeccam. [ padudeckas nHTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmounHaMuku. HeoOpaTHMOCTh POIIECCOB B TIPHPO/IC.

Tennosele mMamwuHbl. [IpUHIUNBL TEWCTBUS TEIUIOBBIX MammH. IIpeoOpa3zoBaHus SHEPTUH B
TeruioBbiX MammHax. KoadduuumeHnt nonesnoro aeiictBus TemnoBoil MamuHbl. [{ukn Kapuo u ero
KOA((QUIIUEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHUECKUAE TPOOIEMBI TETIIOIHEPTETHKHY.

TexHuueckne ycTpoucTBa M NMPAKTHUYECKOE IPUMEHEHHE: JBUTaTellb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MmeHeHne BHYTpEHHEW SHEPIrUM Teja MPH COBEPLICHUH PalOOThI: BbUIET MPOOKH U3 OYTHUIKU
Mo JICHCTBUEM CHXKATOTO BO3[yxa, HarpeBaHue HGupa B JIATYHHOH TpyOKe MyTéM TpPEHUS
(BuaeomeMOHCTpaIus).



V3meHeHne BHYTpEeHHEH sHEpruu (TeMIiepaTypsl) Tela Mpu Tersionepeaaye.

OmnpIT 10 agrabaTHOMY PacCHIMPEHHIO BO31yXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CTOPAHUS, PEAKTUBHOIO JBUTATES.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TEIIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun éewjecmea. Pazogvie nepexoost

ITapoo6pazoBanue u KoHzaeHcauus. Vcmapenue u kumneHue. AOCOMIOTHAasE M OTHOCHTENbHas
BJIQXXHOCTh BO3ayXa. HacelmeHHbI mnap. YnaenpHas TemjaoTra napooOpa3oBaHMs. 3aBUCHUMOCTb
TEMIIEPATyphl KUIIEHUS OT 1aBJICHUS.

Teépnoe Tenmo. Kpucramnmueckue u amopdHble Tena. AHHU30TPONHUS CBOWCTB KPHCTAJIIOB.
Kunkue kpuctannsl. CoBpemMeHHble MaTepuaisl. [lnaBienne n kpucrammmzanus. YenbHas TeraoTa
iasneHus. Cyonumarnus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuuyeckue yCcTpOHCTBA U TMPAKTUUECKOE NPUMEHEHHE: TUTPOMETp U ICUXPOMETP,

KaJIOpUMETP, TEXHOJIOTUH IMOJYUCHUA COBPCMCHHBIX MATCPHAJIOB, B TOM YHUCIIC HAHOMATCPUAIIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX [1APOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUH.

Crioco0bl U3MepeHHs BIaKHOCTH.

HaGntonenue HarpeBaHus M IUIaBICHHS KPUCTAUNIMYECKOTO BEILIECTBA.
JleMoHCTparus KprucTauIoB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenune OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

Pasnen 4. DiekrpoguHamMmnka

Tema 1. Inexkmpocmamuka

DnekTpuzanusl Tea. DNeKTpuueckuid 3apsan. /IBa Buma snextpuueckux 3apsgaoB. [IpoBoaHuKH,
JUAJIEKTPUKU Y TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUSI DJIEKTPUUYECKOTO 3apsiia.

B3aumoneiicteue 3apsinoB. 3akoH Kynmona. ToueuHbId 3ieKTpUUECKUN 3apsll. DIEKTPUUECKOE
nosie. Hanpspk€HHOCTHh 3eKTpUuecKkoro mnojs. llpuHuunm cyneprno3uiuu 3JeKTPUYECKUX MOJIeH.
JIvHnu HaNPsHKEHHOCTH SJIEKTPUUECKOTO OIS,

Pabora cun snekrpocrarnueckoro mnoss. [lotenmuman. Pasnocts morennuanoB. I[IpoBognuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM T0JI€. JudaekTpudeckas npoHUIIaeMOCTb.

DnekTpoéMKoCcTh.  KoHzmeHcaTop. DJIEKTPOEMKOCTh  IIOCKOTO  KOHJEHCATOpa. DHEPTHs
3apsKEHHOTO KOHJIEHCATOPA.

TexHudeckne YCTpPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BJEKTPOCKOM, AJIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJIEHHUE 3JIEKTPOnpuOOpOB, KOHAEHCATOpP, KOMHUPOBAIBHBIN
amnmnapar, CTpyWHBINA IPUHTED.

Jlemoncmpayuu

YCTpolCTBO U MPUHITUIT AEUCTBUS SJIEKTPOMETpPA.

B3aunMopeiicTBre Ha’IEKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE TI0JI€ 3aPSKCHHBIX TEJl.

[IpoBOIHMKY B 3IEKTPOCTATUYECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3allUTa.

JIMDIEKTPUKHU B AJIEKTPOCTATHUECKOM IIOJIE.



3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAW IJIACTUH, PACCTOSHUS
MEX1Y HUMU U AUBJIEKTPUUECKON POHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3mepenue 371eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit Inekmpuueckuil mox. Toku 6 paznuynvlx cpeoax

DJIEKTPUYECKHUI TOK. YCJIOBHUS CYIIECTBOBAHUSA 3JIEKTpUuueckoro Toka. Mcrounuku toka. Cuna
ToKa. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka LEIu.

DNEeKTpUYECKOe CONPOTHUBIEHUE. YIEIbHOE CONPOTUBIEHME BellecTBa. IlocnenoBarenbHoe,
MapajuieIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOHUKOB.

PaGora snextpuyeckoro Toka. 3akoH Jlxoyns—JIena. MOmHOCTD 3JEKTPUYECKOTO TOKA.

DIEeKTPOABUKYILAs CUJIa W BHYTPEHHEE COMPOTUBJICHUE MCTOYHUKA Toka. 3akoH Owma s
MOJTHOM (3aMKHYTOM) 2JIeKTprueckoit nenu. KopoTkoe 3aMbIkaHue.

DIIEKTPOHHAsA MPOBOJAUMOCTh TBEPJBIX METAIJIOB. 3aBUCUMOCTbH CONPOTHBIEHUS METAJUIOB OT
TeMieparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakKyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[onynpoBonnuku. CoOCTBEHHAsI M IPUMECHAsI IPOBOAUMOCTD MOJIYIPOBOIHUKOB. CBOiCTBA P—
n-nepexoja. [lonynpoBoHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUII TOK B pPacTBOpaX M pacijlaBax dJJIEKTPOJMUTOB. JIEKTPOJIMTHYECKAs
aucconanus. IeKTpoIIn3.

OneKTpuyeckuil TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTENBHBIA pa3psn. MomaHus.
[Tna3ma.

TexHuuyeckue yCTpoiiCTBa M NPAKTHUUECKOE NPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETp, PEOCTarT,
HCTOYHUKU TOKA, 3JIEKTPOHArpeBaTelbHbIe MPHUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIA IHOMA, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJAHUKOBBIN THOI,
raJlbBaHHKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKSHMUS.

3aBUCHUMOCTh  CONPOTUBJICHHUS LWIMHJIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIATH
MONEPEYHOI0 CEYEHUSI U MaTepHuaa.

CMelaHHOE COETMHEHUE POBOIHUKOB.

[Ipsamoe wm3MepeHue dNEKTPOIABIKYIIEH cuibl. KopoTkoe 3amblkaHuE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHEr0 COIPOTHUBIICHHUS.

3aBUCUMOCTb COITPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psi ¥ IpOBOJUMOCTD BO3yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKkTpoABHKYIIeH CUIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTHUBIICHUS.

Hab6monienue anekrponusa.

MexnpeamMeTHbie CBA3U

WN3yuenne kypca ¢usuku O6a3zoBoro ypoBHa B 10 Kilacce OCYHIECTBISETCS C Y4ETOM
CoJlepKaTeIbHBIX MEXKIPEIMETHBIX CBI3€l ¢ KypcaMl MaTeMaTUKU, OMOJOTHH, XUMUU, reorpaduu u
TEXHOJIOTUH.



Mesicnpeomemmusie nonsmusi, CBsI3aHHbIE C N3YYEHUEM METOJOB HAyYHOI'O MO3HAHUS: SIBJICHHUE,
Hay4yHbId (akKT, runore3a, (uU3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HAOIOJIEHUE, SKCIICPHUMEHT,
MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: peuieHne CUCTEMbl YpaBHEHUH, NTuHelHas (QyHkuus, napadoina, runepbona, ux
rpaduKd W CBOWMCTBA, TPUTOHOMETpUYECKHE (YHKIMU: CHUHYC, KOCHHYC, TaHTEHC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI M MX MPOEKLUU HA OCH KOOPJIWHAT, CIOKEHUE
BEKTOPOB.

Buonoeus: mexanndeckoe JBM)KEHUE B )KHUBOH mpupone, 1uddys3usi, ocMoc, TETII0O0OMEH KHUBBIX
OpraHu3MoB (BHJbl TEIUIONEpPEAAayH, TEIUIOBOE PABHOBECHUE), 3JEKTPUUECKUE SIBJICHUS B KHUBOM
IIPUPOJIE.

Xumusa: JDUCKPETHOE CTPOEHHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIECTBa,
MOJISIpHAsl Macca, TEIUIOBbIe CBOMCTBA TBEPABIX TeJ, KUJIKOCTEH M ra3oB, 3JIEKTPUUYECKHE CBOWCTBA
METAJUIOB, SJEKTPOIUTHYECKAs TUCCOIMAIINS, TaIbBAaHUKA.

l'eocpagpus: BaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpazoBaHHE ABMKEHUHA C MCIIOJIB30BAaHMEM MEXaHU3MOB, YYET TpEHHUs B
TEXHUKE, TOIINITHUKH, UCTIOIh30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHHUKE (paKeTa, BOJAOMET U
Apyrue), JBUTaTellb BHYTPEHHErO CropaHusi, ImapoBas TypOHMHA, OBITOBOM  XOJOJWIBHUK,
KOHJIUITUOHEP, TEXHOJIOIMU TOITYYEHUSI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCJIE HAHOMATEPUaJOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYEeCKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB, KCEPOKC, CTPYHHBIN
IPUHTEP, 3JEKTPOHArpeBaTeNIbHbIE IPUOOPBHI, AIEKTPOOCBETUTENbHBIE IIPUOOPBHI, FaJIbBAaHUKA.

11 KJIACC

Paznea 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMazZHUMHAA UHOYKUUA

[TocrosinHble MarHuThl. B3amMopelcTBME NMOCTOSSHHBIX MAarHuToB. MarHuTtHOE mojie. Bekrtop
MarHuTHOM MHAYKUMHU. [IpuHIMO cynepno3uuuy MarHUTHBIX Mojiei. JIMHuM MarHUTHOM MHIYKIIMH.
Kaptuna nuHuit MAarHUTHOM MHAYKIIMU MOJISl TOCTOSTHHBIX MarHUTOB.

MarnuTHO€ T0JIe MPOBOHKMKA ¢ TOKOM. KapTruHa TUHUN WHIYKIIMA MarHUTHOTO TOJIS JJTMHHOTO
MPSIMOTO MPOBOJIHUKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJAHUKA, KAaTYIIKU ¢ TOKOM. OmbIT Dpcrena.
B3auMozencTere MpoBOIHUKOB C TOKOM.

Cuna Amrniepa, €€ MOZyJb U HalpaBJICHUE.

Cuna JlopeHua, e€ MOaynab U HampaBieHHUE. [[BUkeHHE 3apsHKEeHHOW YacTHIbl B OJIHOPOJIHOM
MarHuTHoM noJie. PaGota cunel Jlopeniia.

SIBneHue  SIEKTpOMarHuTHOM  WMHAyKuuW. [loTok  Bekropa  MAarHUTHOM — MHAYKIIMH.
DNEKTPOABMKYIIASL CUJIa UHAYKIMU. 3aKOH 3JIEKTpOMarHuTHoM unaykuuu dapajaes.

BuxpeBoe nanexTpuueckoe Tojie. ODIJEKTPOABMKYINAS CHJIAa WHIAYKIUM B TPOBOJHUKE,
JBHKYILIEMCS TIOCTYNIATEIbHO B OJHOPOAHOM MAarHUTHOM ITOJIE.

IIpaBuno JleHna.

NHayKTUBHOCTD. SIBIEHNE CAMOMHAYKIMH. DJIEKTPOIBUKYILAS CHJIA CAMOUHTYKIIUU.

DHeprusi MAarHUTHOT'O TOJIs1 KATYIIKU C TOKOM.

DIIeKTPOMArHUTHOE TIOJIE.

TexHuueckne  yCTpOMCTBA M IPAKTHUYECKOE TNPUMEHEHWE: IOCTOSIHHbIE  MarHWTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEb, YCKOPUTEIN JIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS NIE€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.
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OTKIIOHEHUE FIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JInHUY MHAYKIMY MarHUTHOTO IOJIA.

B3anMopeiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuiibl JIopeHI1a HA MOHBI 3JIEKTPOJIUTA.

SIBneHue ANEeKTPOMATHUTHON UHAYKIIVH.

[IpaBuio Jlenua.

3aBUCUMOCTBD 3JIEKTPOJABUKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTU U3MEHEHUSI MarHUTHOT'O TIOTOKA.
SIBneHne caMOMHIYKIUH.

Yuenuueckuui sxcnepumenm, 1abopamopHvie pabomul

N3yueHne MarHuTHOTO NOJIsI KaTyIIKH ¢ TOKOM.

HccnenoBanue AeiCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccenenoBanue sBICHUS DJIEKTPOMArHUTHOM UHIYKIUU.

Pa3zpnen 5. KosieGannsi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazHumHble KoJ1e0anus

KonebarenpHast cuctema. CBoOOHBIE MexaHHUeCKHe KonebaHus. ['apMoHUYeckue KojaeOaHusl.
[lepuon, gacrora, ammumutyna u ¢asza konedbanuid. [IpyXMHHBINH MasTHUK. MaTeMaTHYeCKUl MasTHUK.
VYpaBHeHHe rapMoOHUUecKUX Kosnebanuil. [IpeBpalenue sHepruu npyu rapMOHMYECKUX KOJICOaHUSX.

KonebarenpHpiit  koHTYp. CBOOOJIHBIE SJIEKTPOMArHUTHBIE KoONeOaHWs B  HCaTbHOM
KOJIeOaTEIbHOM KOHTYpEe. AHAJIOTHS MEXKIY MEXaHUYECKUMU M AJIEKTPOMATHUTHBIMU KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHSI SHEPTUH B HJI€aTbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBneHne o 3aTyxalomMX KoJeOaHUAX. BBIHYXIEHHbIE MEXaHHMYECKHE KOJIeOaHMUs.
Pe3onanc. BeiHyX)1eHHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

Ilepemennbiii TOk. CHHYCOMIANBHBIM NEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHUCTBYIOIEE 3HAUCHHUE CUJTbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. Ilpom3BoacTBo, mepenadya u  MOTpeOJECHUE DIIEKTPUUYECKONW DHEPTHUHU.
DKOJIOTMYECKUE PUCKM TpH  MPOU3BOACTBE  3yeKTpodHepruu. KynabTypa  Hcnoiab30BaHMs
AJIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU.

TexHuueckrne yCcTpOHMCTBAa M NMPAKTHUYECKOE MPUMEHEHHUE: AJIEKTPUUECKUU 3BOHOK, T€HEpaTop
MIEPEMEHHOI0 TOKa, TMHUU JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTenbHON CUCTEMBI (TPY)KHHHBIA WA MaTeMaTHYCCKUN
MAasITHUK).

Hab6mronenue 3atyxaronmx Kojie0aHu.

HccnenoBanue cBOWCTB BHIHYXK/ICHHBIX KOJIeOaHUH.

HabGmonenne pe3onanca.

CBoOOHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcinorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS OT BPEMEHH ) AJIs DJIEKTPOMATrHUTHBIX
KoJieOaHuH.

Pe3onanc npu mocienoBaTENbHOM COEOUHEHHWH PE3UCTOpa, KATyIIKH HWHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mopenb TUHUN AIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamoptvlie pabomol

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MalbIX KOJieOAHWW rpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Tpy3a.
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HccnenoBanue mepeMeHHOr0 TOKAa B LIETIM U3 IMOCJEI0BATEIbHO COECAUHEHHBIX KOHIEHCATOpa,
KaTyILKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbvle 601HbL

Mexanuuecknue BOJIHBI, ycloBUs pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus u
miuHa BoJdHBL [lomepeunsle M mpojoibHble BOJHBI. MHTepdepeHuns u audpaxius MeXaHMYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBL. YCIOBUSL M3JyYEHHUS JJIEKTPOMArHUTHBIX BOJIH. B3aumnHas
opueHTanusi BektopoB E, B, V B anekrpomaruutHoil BosmHe. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpa’kKeHUE, IIpEIOMIICHUE, HOJIIpU3aLys, Tudpakius, UHTEpPEPEHITHS. CkopocTb
ANEKTPOMArHUTHBIX BOJIH.

[kana »eKTpoMarHuTHBIX BOJIH. [IpMeHeHNEe AIeKTPOMarHUTHBIX BOJH B TEXHUKE U OBITY.

IIpuHIUIIBEI paguOCBA3U U TEJIEBUACHUA. Panronokanus.

DNeKTpOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHnyeckue yCTpOHCTBA M NPAKTHUYECKOE MPUMEHEHME: MY3bIKAIbHBIE WHCTPYMEHTHI,
yJIbTPa3BYKOBasl AUArHOCTHKA B TEXHUKE U MEIUIIMHE, Pagap, paluoNpuEMHUK, TEIEBU30P, aHTCHHA,
tenedon, CBU-nieup.

Jlemoncmpayuu

OO6pa3oBaHue U pacpOCTpaHEHUE TTOTIEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Konebmromeecs Teno kak KICTOYHUK 3BYyKa.

HaGnronenue oTpaxeHHus U NPEeIOMIICHHUS MEXaHUYECKUX BOJIH.

Hab6monenne untepdepeHny U AUPpakuu MEXaHUUECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HabGumoieHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYAON U 9aCTOTON KOJIeOaHUH.

HccnenoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH: OTpa)kK€HUE, MPEIOMIICHHUE, IMOJIpU3alus,
nudpakiys, MHTepPEpeHIus.

Tema 3. Onmuxa

I'eomeTtpuueckas ontuka. IIpsimonnHelHOE pacnpoCTpaHEHUE CBETa B OAHOPOAHOM cpexe. Jlyu
ceeTa. ToueuHblli HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aK0HBI OTpakeHus cBeTa. [locTpoenne n300pakeHni B TIIOCKOM 3epKalie.

[Ipenomnenue cBeTa. 3aKOHBI MpeNIOMIICHUSI CBeTa. AOCONIOTHBIN IMOKa3aTeNb MPEIOMIICHHUS.
IlosnHOe BHyTpeHHEE OoTpaxkeHue. IIpenenbHbIi yroil MOJHOr0 BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CiioxHbI cocTaB Oenoro ceera. Lger.

Cobupatonue u paccenBaroniue JUH3bI. ToHkas nuH3a. DOKycHOE pacCTOSIHHE U ONTHYeCKas
cwiia TOHKOH JuH3bL. [locTpoeHne n300pakeHui B COOMPAIOIINX U paccerBaronux JTuH3ax. Gopmyra
TOHKOM JIMH3EL. Y BEeJIMUECHHE, TaBaeMoe JIMH30H.

[Ipenensr IPUMEHUMOCTH TEOMETPUUYECKON ONTHKHU.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIE MCTOUYHUKHU. YCIOBHS HAOIIOICHUS
MaKCUMyMOB M MHHMMYMOB B HHTEp(EpEHIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxus ceera. [{udpaxuuonHas pemérka. YciioBUE HAOMIOAEHHS TJIaBHBIX MaKCUMYMOB
IIPY MaJICHUH MOHOXPOMAaTHYECKOTO CBeTa Ha TU(PAKIMOHHYIO PEHIETKY.

Ionspusanus ceera.

TexHuuyeckue ycTpoHMCTBA U TMPAaKTUUECKOE NPUMEHEHHUE: OYKH, Jyna, ¢oroanmnapar,
MPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs OMNTHKA, AU(PAKIMOHHAS peHIETKa,
MOJIIPOUI.
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Jlemoncmpayuu

[IpsiMonuHEiHOE pacipocTpaHEeHHE, OTPAKEHHE U TIpeJoMiIeHUe cBeTa. OnTHyecKkue mpudophl.

[TomtHOE BHYTpeHHEE OTpaxkeHne. Moienb cBeToBoA.
HccnenoBanue cBOWCTB N300paKeHH B TMH3AX.
Mopaenu MEUKPOCKOIIA, TEJIECKOIA.

Ha6mronenue natepdepeHimu ceera.

Habmonenue nudpakuuu cBera.

Hab6nronenue qucnepcun cBeta.

[Tomyuenue ciekTpa ¢ TOMOIMIbIO PU3MBI.
[Tomydenue ciekTpa ¢ TOMOMIbIO TU(PPAKITMOHHON PEIIETKH.
Ha6mronenue monsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi
N3mepenne nokazartesns NpeoMIICHUs CTEKJIA.
HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI crienMaJIbHON TEOPUH OTHOCUTEILHOCTH
I'panunbl  mpuMEHUMOCTH  Kjaccuueckol MmexaHuku. [loctynaTel

CIIELIMAJIbHOM TEOpUH

OTHOCUTEJILHOCTH: HHBAPHAHTHOCTh MOJIYJII CKOPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIHBHOCTH
OWHIITENHA.

OTHOCUTENIFHOCTD OOAHOBPEMCHHOCTH. 33M€[[J'I€HI/I€ BPECMCHHU U COKpaICHUC OJINHBI.

9Hepr1/1>1 " UMITYJIbC peHHTHBHCTCKOﬁ YaCTHUIIBI.

CBs3b MacCHI ¢ 3HCpFI/ICI>'I 1 UMITYJIbCOM peHﬂTHBHCTCKOﬁ YaCTHIIBI. SHCpFI/IH IIOKO4.

Pasznen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmeol keanmoeoit onmuKu

®otonbl. @opmyna Ilranka cBs3u 3HEpruu (PoToHA € €ro 4acToTOM. DHEPruss U HMITYIIbC

¢doroHa.

OtkpbiTe U uccnenoBanue Goroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl GoTodPdexra.

Hasnenue ceera. Onbitsl [1. H. JleGenena.
XUMHUYECKOE IEUCTBUE CBETA.

VYpasuenue DitHmreitHa s Gotodddekra. «KpacHas rpanuia» ¢potodrddekra.

Texuuueckue yCTpOﬁCTBa U TPAKTUYCCKOC IMPUMCHCHUC!: (bOTOBHeMeHT, (I)OTO,[[aT‘-II/IK,

coJIHeuHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3eKT Ha YCTaHOBKE ¢ IMHKOBOW MIIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO (GOTOAPdeEKTa.
CBeTOqHOI.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mognenbs aroma Tomcona. OnbiTel Peszepdopaa mo paccesHuto o -yactun. [lnanerapHas Monenb

atoMma. [Toctymarer bopa. M3ny4yenne u norionieHre (OTOHOB MPH MEPEX0JIe aTOMA C OJTHOTO YPOBHSI
SHEpruu Ha npyrou. Buasl ciektpoB. CEKTp YPOBHEHM SHEPTUM aTOMa BOJOPOIA.

Bonnossle cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOW Ayanu3M.

CroHTaHHOE U BBIHYXXJICHHOC NU3JIYUCHUC.
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TexHuyeckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPAIbHBINA aHalu3 (CIIEKTPOCKOII),
J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mognensb omnbita Pezepdopra.

Onpenenenye JUIMHBI BOJIHBI JIa3epa.

Habmtoienne nuHeHyaThIX CIEKTPOB U3ITYUECHHUS.

Jlazep.

Yyenuueckuii osxcnepumenm, rabopamopmvie pabomeol

Habumroienue nuHeyaToro CeKTpa.

Tema 3. Amomnoe a0po

DKCHEepUMEHTHI, JO0Ka3bIBAIOIINE CIOXHOCTh CTPOECHHS fAnapa. OTKpBITUE pPaJUOAKTHUBHOCTH.
OmnsiTel Pezepdopaa o onpeneneHno coctaBa painoakTUBHOro u3nyyeHus. CoiicTa anbda-, 6eta-,
ramma-u3ilydeHus. BnusHue paaioakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpeiTHe TIpoTOHA W HeWTpoHa. Hykmownas momens smpa ['eitzenOepra—lBanenko. 3apsina
anpa. MaccoBoe uncio sapa. Mzotomnsl.

Anbda-pacnian. DIEKTPOHHBI M MO3UTPOHHBIA Oera-pacman. [amMmMma-u3nydeHue. 3aKoH
pPaAroOaKTUBHOTO pacmnaja.

DHeprus CBA3M HYKJIOHOB B sipe. SnepHble cuibl. JledekT Mmacchl sapa.

SAnepusle peakunn. JleneHue U CUHTE3 SAED.

SAnepubiii peaktop. TepMosimepHsiii cuHTe3. [IpoOiieMbl ¥ TEPCIIEKTUBBI SASPHOM YHEPTETUKH.
DKOJIOTMYECKHUE aCIIEKTHI SIIEPHON IHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA.

MeToabl HAOMIOACHUS U PETUCTPAIIUU STIEMEHTAPHBIX YaCTHII.

dynnaMeHTanbHbIE B3auMo/ieiicTBus. EquHCTBO (hrn3nyeckoit KapTHHBI MHpa.

TexHuuyeckue yCTpoHCTBA M MNpaKTUYECKOE IMpPUMEHEHHe: J03UMeTp, Kamepa BuibcoHa,
SIEpHBINA peakTop, aToMHast OomOa.

Jlemoncmpayuu

Cu€TurK HOHM3UPYIOIUX YaCTHII.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKHU

Otansl pa3BUTHs aCTpoHOMUHU. [IprKitaiHOE 1 MUPOBO33pEHYECKOE 3HAUYEHNE ACTPOHOMUM.

Bup 3Bé31H0T0 HeOa. Co3Be3ausi, spKue 3BE3/IbI, ITIAHETHI, X BUANMOE ABH)KCHUE.

Conneynas cucrema.

Connue. ConHeyHasi akTUBHOCTh. Mctounuk sHeprun CosHLIA U 3BE31. 3BE3/bI, MX OCHOBHBIE
XapakTepUCTUKU. JlMarpamMmma  «CHEKTpPaJbHBIA  KJIACC — CBETHUMOCTb». 3BE3/ABI  TJIABHOU
IIOCJIEI0BATENIBHOCTH. 3aBUCHUMOCTD «Macca — CBETUMOCTB) JUIsl 3BE3]] TJIABHOW MOCIEA0BATEIBHOCTH.
Buyrtpennee crpoenue 38€31. CoBpeMEHHbIE MTPEACTABICHUS O MPOUCXOXKACHUH U 3BoItonnu ConHia
1 3BE3]1. DTaIlbl )KU3HU 3BE3.

Muneunbiii [lyte — Hama [Nanaktuka. ITonoxxenne u nwxenue Connua B [Manaktuke. Turmbl
ranakTuk. Panuoranaktuku u kBa3zapbl. UEpHbIE ABIPHI B A/Ipax rajJakTUK.

Bcenennas. Pacipenue Beenennoit. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust bonbiioro
B3pbIBA. PENIMKTOBOE M3ITyUeHHE.

MacmrabHast cTpykTypa Beenennoil. MeraraiakTuka.

Hepeménnsie mpobieMbl aCTPOHOMUM.
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Yuenuueckue nabnrooenus

Habnronenuss HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAaHHEM KOMIBIOTEPHBIX MPHIOKCHUN IS
OTIpENIeIeHUs] TIOJIOKEHUST HEOECHBIX OOBEKTOB HAa KOHKPETHYIO [aTy: OCHOBHBIE CO3BE3IHUS
CeBepHOro Moymapus 1 sipkue 3BE3bL.

Hab6ntonenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O06o0marnee NOBTOpeHUE

Ponb ¢u3uky u acTpOHOMUHM B YKOHOMUYECKOM, TEXHOJIOTHMYECKOM, COIMANBbHOM M ITHYECKOU
cdepax AEATEIBHOCTH YENOBEKa, POJb U MECTO (PM3MKH M aCTPOHOMHH B COBPEMEHHOW HAyYHOMH
KapTUHE MHUpa, Pojb GU3MYECKON Teopuu B (OPMUPOBAHUU MPEICTABICHUN O (PU3MUYECKON KapTHHE
MHUpa, MecTO (pU3MUYECKOW KapTHHBI MHUpa B OOIIEM psy COBPEMEHHBIX E€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUNA O IPUPOJIE.

MexknpeaMeTHbIe CBS3U

Nzyuenne kypca ¢usuku Oa3zoBoro ypoBHsS B 11 Kimacce oCymecTBIsieTcss € y4ETOM
CoJIepKaTeIbHBIX MEKIPEIMETHBIX CBSI3eH C KypcaMU MAaTeMAaTHKH, OMOJIOTHH, XUMUH, Teorpadun u
TEXHOJIOTHUH.

Mesicnpeomemmusie nonsimusi, CBSI3aHHBIE C U3YYEHUEM METOJOB HAyYHOT'O MO3HAHUS: SBJICHUE,
Hay4yHbId (akT, rumore3a, (usnyeckas BeJIMYMHA, 3aKOH, TEOpUs, HAOJIOJEHUE, SKCIIEPUMEHT,
MOJICIIMPOBAaHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pemieHHe CHCTEMBl YpaBHEHHWH, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIINH
HA OCH KOOPJIMHAT, CII0KECHHE BEKTOPOB, MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKIUH, MPU3HAKHA 000U
TPEYTOJILHUKOB, OTIPE/IeJICHHE TUTOIIAIN TUTOCKUX (QUTyp 1 00BEMA TelL.

buonocus: snekTpudeckue SBICHUS B KXUBOW MpUPOJE, KojeOaTeabHbIE IBUKEHHUS B KHUBOU
MIPHUPOJIC, ONITUYCCKUE SBJICHHS B XKUBOU MPUPOJIC, ICHCTBHUE paJliallii Ha KUBBIC OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB W MOJIEKYJ, KPUCTAITMUECKAs! CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa30oBaHUs KPUCTATUIMYECKON PEIIETKH, CIEKTPATbHBIN aHATH3.

l'eoepaghus: MarHWTHBIE TIONIOCA 3€MJIM, 3alie)KM MArHUTHBIX pyJ, (QOTOChEMKA 3eMHOMN
MOBEPXHOCTH, MPECKA3aHUEe 3eMIIETPACEHUH.

Texnonoeus: TUHUM DIIEKTpOIEpeaay, TEHEpaTop IEPEeMEHHOrO0 TOKa, 3JIEKTPOJIBUIATEIb,
WHAYKIMOHHAsT TI€Yb, pajap, paAHONPUEMHUK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEUHas 6atapes.
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INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenue yueOHOro mpeamera «Pu3nKa» HAa YPOBHE CpPEIHEr0 OOIIEero oO0pa3oBaHUS
(6a30BbIil YPOBEHB) JOMKHO 00€CTIEYUTh TOCTHKEHHE CIASAYIOIIMX JIMYHOCTHBIX, METANPEeIMETHBIX
Y TIPEIMETHBIX 00Pa30BaTEIHHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pE3yabTaThl OCBOCHMS YydeOHOro mnpenmera «®Puznka» TOKHBI OTpa’kaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOLIUXCS PYKOBOJCTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIMH, TIO3UTHUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIUX TPAJUIUOHHBIM HEHHOCTAM POCCUICKOT0o 00LIECTBa, PACIIUPEHUE KUZHEHHOTO
OIIBITA U ONBITA JAESITEIBHOCTH B MPOLIECCE PEATU3alMi OCHOBHBIX HAlpPaBIEHUI BOCIUTATEIbHON
NeSITEIbHOCTH, B TOM YHUCJIE€ B YaCTH:

1) rpa:knaHCKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKONW  MO3MIMHM  OOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT0 YJ€HAa POCCUICKOro 0OIIEeCTBa;

NPUHATHE TPAJAULUOHHBIX OOIIEYETOBEYECKMX TyMaHUCTHYECKUX U JAEMOKPATHYECKHX
LICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEpECAaX TIPa)JTaHCKOro OOIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aliy;

YMEHHUE B3aUMO/ICHCTBOBATh C COLIMAIBHBIMUA HHCTUTYTAaMH B COOTBETCTBHHU C MX (DYHKIMAMHU
Y Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMAaHUTapHON U BOJIOHTEPCKOU JEATENBHOCTH;

2) NaTpPHOTHYECKOr0 BOCITUTAHHUS:

c(OPMHUPOBAHHOCTb POCCUHCKOM I'pa)1aHCKOW MIEHTUYHOCTH, aTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUNCKUX YUEHBIX
B 00y1acTH (PU3UKHU M TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO OBECHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 U NMPUHUMATh OCO3HAHHBIE PELICHHs, OPUEHTUPYACH HA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESATEIBHOCTH YUEHOT0;

OCO3HaHHE JIMYHOT0 BKJIa/la B IOCTPOCHHUE YCTOMUMBOIO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

JCTETUUYECKOE OTHOUIEHHE K MMpY, BKJIKOYas ICTETUKY HAay4HOI'O TBOPUYECTBA, IPHUCYILETO
¢buznueckoi HayKe;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpEC K Pa3InyHbIM cepaM NpodeccuoHANIBHON eI TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOW M TEXHUKOH, yMEHHME COBEpIIaThb OCO3HAHHBIM BBIOOp Oyaymield mnpodeccun u
peanu3oBbIBaTh COOCTBEHHbIE JKU3HEHHBIE IIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpa3oBaHMIO B 00JacTH (U3UKU Ha
MPOTS)KEHUH BCEU JKU3HU;

6) IKOIOrMYeCKOro BOCITUTAHMSI:

c(OpPMUPOBAHHOCTh  3KOJOTUYECKOW KYNbTYpbl, OCO3HAaHUE TJ00AJIBHOIO XapakTepa
HKOJIOTUYECKUX MTPOo0IIeM;

16



IUTAaHUPOBAHKUE M OCYILECTBIECHUE JICHCTBUI B OKpYKaIOLIEH cpeie Ha OCHOBE 3HaHUs Liesel
YCTOWYHMBOT'O Pa3BUTHUS YEJIOBEUECTBA;

paciupeHue OmbITa ACATEITBHOCTH KOJOTMYECKONW HANpPaBIEHHOCTH HA OCHOBE MMEIOIIMXCS
3HaHUi 1o usuke;

7) HIEeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
¢bu3nueckoil HayKu;

OCO3HAHME IIEHHOCTH HAYYHOH AESITeIHHOCTH, TOTOBHOCTH B IpOIECCe W3YydeHUS (DU3HUKA
OCYILECTBIIATH IPOEKTHYIO U HCCIIEI0BATENbCKYIO AESITEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Io3naBaTebHBIE YHUBeEPcAJIbHbIE YUeOHbIE el CTBUS

basoBble Jiornyeckue 1efcTBUA:

CaMOCTOSITENIbHO  (OPMYIUPOBAaTh W aAKTyaJM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIETIATH LU JIeSITeIbHOCTH, 33J1aBaTh apaMeTPhl U KPUTEPUHU UX JOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B pacCMaTpUBAEMBbIX (PU3UUYECKUX SIBICHUSAX;

pa3pabaThiBaTh IJIaH perieHus mpoOIemMbl ¢ yUETOM aHaIN3a UMEIOIINXCS MaTepHAIbHBIX U
HEMaTepHUaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JESATEIBHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKHU MOCIEICTBUI €SI TEIbHOCTH;

KOOPAMHHUPOBATh W BBHINOJHATH pabOTy B YCIOBUAX pPEAIBHOT0, BHUPTYaJIbHOTO H
KOMOMHHPOBAaHHOTO B3aUMOJICHUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble ucciieqoBaTe/ibCKUe AeiCTBUA:

BJIa/I€Th HAYYHOU TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHITHSIMH U METO/IaMU (PU3HUECKOI HAYKH;

BIIQJICTh HABBIKAMHU Yy4eOHO-UCCIICIOBATEILCKOH M TMPOCKTHOU JICSATCIBHOCTH B 00JIACTH
(bu3KUKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY IOMCKY METOOB PEIICHUs 3a]ad
(bU3MYECKOTO COJepKaHUs, MPUMEHEHHIO PA3TUYHBIX METO/IOB TIO3HAHHS,

BIAJETh BUJIAMHU JICSITEIBHOCTA 10 TOJYYEHUIO HOBOTO 3HAHMS, €ro MHTEPIIPETaIUH,
peoOpa30oBaHMIO U MPUMEHEHHUIO B Pa3IMYHbIX YUY€OHBIX CUTYalMsX, B TOM YHUCIE MPU CO3IaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (DU3HKH,

BBISIBIIATh IPUYMHHO-CIICJICTBEHHBIE CBSA3U M aKTyaJIM3UPOBATH 3a7ady, BBIIBUTATh TUIIOTE3Y
€€ pelIeHus, HAXOAUTh apTYMEHTHI 1JIs I0KAa3aTeIbCTBA CBOUX YTBEPKIEHUM, 3a/1aBaTh TapaMeTpbl
Y KpUTEPUU PEILICHHUS;

AQHAJM3UPOBATh MOJYYEHHBIE B XOJI€ PELICHMs 3a/Ja4d PE3yJbTaTbl, KPUTUYECKH OLCHUBATH
UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYITHPOBATH COOCTBEHHBIC 3aa4i B 00pA30BaTEIBHON JESATEIBHOCTH, B TOM
quclie IPU U3YYeHUU (PU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MIEPSHOCUTH 3HAHUS 10 (PU3HMKE B MPAKTUICCKYIO 00JIACTh )KU3HEACSITSILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, TIPEAJIaraTh OPUTrHHAIBHBIE TOAXObI U PEIICHUS;

CTaBUTH MPOOIEMBI U 33]]a4H, TOMYCKAIONINE aJTbTePHATHBHBIC PEIICHUSI.

PabGora ¢ undgopmaumeii:
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BJIAJICTh HABBIKAMH TOJydeHUs WH(popMamu (U3UUECKOro COMACPIKAHHS M3 HCTOYHHUKOB
pasHBIX THUIIOB, CaMOCTOSITEJIbHO  OCYIICCTBISTH TOUCK, AaHalM3, CHCTEMAaTHU3alUI U
MHTEPIPETANNIO HHPOPMALIUN PA3TMYHBIX BUJOB U (OPM IMPEIICTABICHUS,

OLIEHUBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

HCIIOJIb30BAaTh CPCACTBA I/IH(bOpMaLII/IOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTHUH B peICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpPraHU3AI[MOHHBIX 3a7a4 C COOJIIOJCHHEM TpeOOBaHHIA
OPrOHOMHKH, TEXHHKH O€30MaCHOCTH, TMTHUEHBI, PECYpCOCOEPEIKCHHUsS, MPABOBBIX M ITHYECKUX
HOPM, HOPM HH()OPMAITMOHHOW 0€301TaCHOCTH;

CO3[1aBaTh TEKCThI (PM3MUYCCKOTO COJCPIKAHHS B PA3IHUHBIX (popMaTax ¢ yu€ToM Ha3HAYCHUS
UHpOpPMAIIMM ¥ IIEJICBOM  ayJUTOPUH, BHIOMpas ONTUMAIBbHYIO (OpMY MpPEICTABICHUS U
BU3YyaJIA3aIIH.

KoMMyHuKaTHBHBIC yHUBepcalbHbIe y4eOHbIe IeHCTBHUSA:

OCYILECTBIIATh OOLIEHUE HAa YpOKaX (PM3UKU U BO BHEYPOUHOU J€ATEIBHOCTH;

pacmo3HaBaTh MPEINOCHUTKA KOH(OIUKTHBIX CUTYAIHH U CMATYaTh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MIOHUMAaTb U MCII0JIb30BaTh IPEUMYILECTBA KOMaHAHOW U MHAUBUYaIbHOI paboThI;

BBIOMPATh TEMAaTHKy M METOAbl COBMECTHBIX JEHCTBMH C Y4&TOM OOLIMX HHTEPECOB M
BO3MO>KHOCTEH Ka)KJI0TO 4JI€HA KOJUICKTHBA,

IIPUHUMATD 1I€JIN COBMECTHOM JEATENBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JAEHCTBUS
o €€ JNOCTHKEHHUIO: COCTaBJIATh IUIAH JEWCTBUM, pacupenessaTb poiad € Y4ETOM MHEHHH
YYaCTHHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON palbOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJI0TO YYACTHHKA KOMAaHJbl B OOIIMHA pe3ysbTaT 1o
pa3padOTaHHBIM KPUTEPHUSIM;

IIpeaIaraTb HOBBIE IIPOCKTHI, OLEHUBATh HICH C IO3ULUUM HOBHU3HBI, OPUTHMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh MO3UTUBHOE CTPATErMYECKOE MMOBEICHNE B PA3JIMYHBIX CUTYalUsAX, POSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHHMBepPCcAIbHbIE YUeOHbIE 1eCTBUS

Camoopranmu3anus:

CaMOCTOSITEJIbHO OCYILECTBISATh IO3HABATEJIbHYIO JESTEIbHOCTh B 00JacTH (QU3UKU H
aCTPOHOMUHU, BBISABIIATH MPOOJIEMBI, CTABUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbBHO COCTaBJIATh IUJIaH PEHICHUs] pPacYETHBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBIMIOJIHEHUSI  MPAKTUYEeCKOW paboThl € y4€TOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTCHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacHmpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTEHUH;

JieNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH MIPUOOPETEHHBI OTBIT;

CHOcOOCTBOBATh (DOPMUPOBAHHUIO U MPOSBICHUIO SPYIUIMH B 00JacTH (PU3HMKH, TTOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM;
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BJIa/IeTh HAaBBIKAMU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBUI U
MBICIIUTENBHBIX IPOLIECCOB, X PE3YJIBTaTOB U OCHOBAHMIA;

HCII0JIb30BaTh NPUEMBI pe(IeKCUN AJIs OLIEHKH CUTYallud, BbIOOpa BEPHOTO PEIICHNUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIXKEHHUIO;

MIPUHUMATh MOTHUBBI U apI'yMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX MPU aHAJIU3€E PE3YJIbTATOB JEATEIbHOCTH;

MIPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKH.

B mponecce nocTukeHUs JTMYHOCTHBIX PE3yJbTaTOB OCBOCHMS MPOTPaMMBI MO (QU3MKE A
YPOBHSI cpenHero ooOmiero oOpa3zoBaHHMs Yy OOYy4alOIIMXCs COBEPLICHCTBYETCS SMOIMOHAIBHBIN
MHTEJUICKT, MPEATOJIAraloNfi ¢(hOPMUPOBAHHOCTD:

CaMOCO3HAHUs, BKIIIOYAIOILIETO CIIOCOOHOCTh MOHHMMATh CBOE AMOILIMOHAIBHOE COCTOSHUE,
BUJICTH HAMPABJICHUS Pa3BUTUSI COOCTBEHHON 3MOIIMOHAIBLHON Cephl, OBITh YBEpEHHBIM B cebe;

CaMOPETYJIMPOBAHUs, BKIIOYAIONIET0 CaMOKOHTPOJb, YMEHHE NPHUHUMATh OTBETCTBEHHOCTH
3a CBOE NOBEJEHHE, CIIOCOOHOCTh aJaNTHPOBATHCSA K SMOIMOHAIBHBIM W3MEHEHHUSIM M MPOSBIAThH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHHUIO LM M YCIIEXy,
ONTUMU3M, HHUIIUATUBHOCTb, YMEHUE JIEHCTBOBATh UCXOI U3 CBOUX BO3MOXKHOCTEN;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHMMATh SMOLMOHAIBHOE COCTOSHUE JpPYrux,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHUS, CHIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAWBAaTh OTHOIIEHUS C JIPYTHMHU
JFOABMH, 3200THTHCS, TPOSIBIISITH MHTEPEC U Pa3peIIaTh KOHMIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonny obyuenuss B 10 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaxkaTb C(POPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUI:

JI€MOHCTPUPOBATh HA NpPUMEpPax pojib U MeCTO (pU3MKK B (OPMHUPOBAHUH COBPEMEHHOU
HAy4YHOW KapTHUHBI MHUpPA, B PA3BUTHUU COBPEMEHHOW TEXHHKHU M TEXHOJIOTMWA, B MPaKTHUYECKOH
JEeATEIIbHOCTH JIFOLIEH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS M3yYSHHBIX (DPU3MYECKHX MOJENel: MaTepraibHasi TOUKa,
MHepLUalbHas cucreMa oTcuéra, aOCOJIIOTHO TBEPAOE TENIO, MJCAJIbHBINA Ia3, MOAEIN CTPOEHUS
ra3oB, >KUIKOCTEH M TBEPIBIX TEJ, TOUCYHBIM IIEKTPUUECKUHN 3aps] NMPHU peIleHHH (HU3HUECKUX
3a/1ay4;

pacro3HaBaTh (HU3UYECKUE SBICHMS (IPOLECCh) M OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA U DJIECKTPOJAVHAMUKH:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABHKEHHE, CBOOOJHOE Na/IeHUE Tell, IBUKECHHE
[0 OKPY>KHOCTH, MHEpLUs, B3aUMOJIeHCTBHE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE
KUAKOCTEH U TBEPHBIX Tell, U3MEHEHUE 00BbEMA TEN MPH HArpeBaHUM (OXJAXKIECHHUU), TEIJIOBOE
paBHOBECHE, HCIIAPCHME, KOHJCHCALMs, IUIAaBICHHWE, KPUCTAJUIM3alus, KWUIICHUE, BIIAKHOCTD
BO3/1yXa, IIOBBIIICHUE NABJICHUS Ta3a IPU €ro HATPEBaHUHU B 3aKPBITOM COCYIE, CBA3b MEKIY
rapaMeTpaMu COCTOSIHMS r'a3a B U30IPOLECCax, JICKTPU3ALUs TN, B3aUMOACHCTBUE 3aps10B;

OIUCBIBaTh MEXAaHUUYECKOE JIBH)KEHUE, UCIONb3Yys (pr3nUyecKue BEeIUUMHbI: KOOPANHATA, IyTh,
IepeMelIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJA, UMITYJIbC TeJla, KUHETUYECKas YHEPIus,
MOTEHLMAJbHAsT HSHEPrusi, MexXaHudyeckas pabora, MeXaHW4YecKas MOIIHOCTh; MpPH ONHUCAHUU
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IIPAaBUIBHO TPAKTOBAThH (PU3UUYECKHI CMBICI UCIIOJIBb3YEMbIX BEJIMUUH, UX 0003HAYCHUS U €AMHUIIB,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETMUYUHAMU;

ONKCHIBATh M3yYEHHBIC TEIUIOBbIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS, MCIONb3YA
¢u3nyeckue BEJMYMHBL: JaBJIEHUWE Tra3a, TeMIepaTypa, CpeAHsAs KHHETHYeCcKas SHEeprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJl, CPEIHEKBAJpaTU4HAasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsAA HHeprus, pabora rasa, Kod3((UIUEHT IO0JE3HOrO AEHCTBHUS TEIIOBOIO
JIBUraTelIsl; IPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3NYECKHI CMBICI UCIOIb3YEMbIX BEJIMUMH, UX
0003HAYECHHSI W EAMHHUIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOUINE JAaHHYIO (DU3NYECKYIO BEIHYHHY C
JAPYTUMH BEJTMUUHAM;

OINMCHIBATh H3YYEHHBIE 3JIEKTPUUYECKHE CBOICTBAa BEIIECTBA U AIIEKTPUUYECKUE SIBICHUS
(mporiecchl), UCHOJB3YSI (PU3NUYECKUE BEJIMYMHBI: SJICKTPUUECKUN 3apsi], SJIEKTPUUYECKOE IIOJIE,
HanpsHKEHHOCTD I0JIA, MOTEHLMAJ, pa3HOCTh MMOTEHIIUAJIOB; IIPU ONMCAHUU MPABHIIBHO TPAaKTOBATh
(bu3nUecKuil CMBICI MCIIOJIb3YEMbIX BEIWYHMH, X 0003HAYCHHUS U €IUHMIIbI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYHHY C IPYTHMHU BEIINIHHAMU;

aHaMU3upoBaTh (U3NYECKHE TPOLECChl M SBIEHUS, UCHOJIb3ysd (QHU3UUYECKHE 3aKOHBI H
IPUHLMIBL: 3aKOH BceMmupHoro tsaroreHus, |, |l u Il 3akonel HploToHa, 3akoH coxpaHeHHs
MEXaHUYECKOH PHEPruu, 3aKOH COXPAHEHUS HUMIY/bCa, MPUHLUUI CYNEPHIO3ULMU CHJI, MPUHLIIMII
pPaBHONPABUS MHEPLUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISPHO-KUHETUYECKYIO TEOPHIO CTPOSHHS
BELIECTBA, Ia30BbI€ 3aKOHBI, CBSA3b CPEIHEN KUHETUYECKOM SHEPTUH TEIUIOBOTO ABM)KEHUS MOJIEKYJ
¢ a0COJIIOTHOM TeMIIepaTypO, MePBhIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHECHHUS dJIEKTPUIECKOTO
3apsna, 3akoH KynoHa, mnpu 3TOM pas3inyarh CJIOBECHYH (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOE BbIPAaXKEHHUE U YCIOBUS (IPaHHULbI, 00JACTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPUHIMIBI JEHCTBHUS MAIIWH, NPHOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuyaTh yciaoBUs MX 0€30MaCHOTO MCIIOIB30BAHUS B TIOBCEAHEBHOM KHU3HH;

BBITIOJHATh OSKCIIEPUMEHTHI 110 HCCIEAOBAHUIO (U3NYECKHUX SIBICHUH M MPOLECCOB C
HCTOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX U3MEpPEHUH, pu 3ToM (OpMyIHpoBaTh NMpodieMy/3anady
U TUNOTe3y Y4eOHOro 3KCIIEPHUMEHTa, COOMpaTh YCTAHOBKY U3 INPEAJIOKEHHOTO 000pyI0BaHUS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILECTBIIATh NPSMbIE M KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMYUH, IPH 3TOM BbIOUPATH
ONTUMAJIbHBIA CHOCOO M3MEpPEHUS] M HCIOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKU IOTPEHIHOCTEN
W3MEPEHHI;

UCCIIEZIOBAaTh 3aBHCUMOCTH MEXNY (DPU3MYECKUMH BEJIMYMHAMHU C UCIIOJIB30BAHUEM MPSIMbIX
U3MEpEeHull, NpU STOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHUPOBATh pPE3YJAbTaThl MOIYYEHHON
3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BHUE TaOIMIl U rpad)MKoB, Jes1aTh BHIBOJBI M0 pe3yIbTaTaM
UCCIIEI0OBaHUS;

co0Ir0/1aTh MpaBmiia 0€30MacHOTO TPy/a MPH MPOBEICHUH MCCIICIOBAHUNA B paMKaxX Y4eOHOTO
HKCHEPUMEHTa, Y4eOHO-UCCIIEJOBATENbCKOM M TMPOEKTHOM JAEATeNbHOCTH C HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U Ja00paTOPHOTO 000PYIOBaHHS;

pelaTh pacy€THbIE 3aa4YM C ABHO 3aJJaHHOM (U3NYECKON MOJENbIO, UCIIOIB3Ys (PU3HYECKHE
3aKOHBl M NPUHIMIBIL, HA OCHOBE aHalIM3a YCJIOBUS 3a/add BbIOMpPATh (U3UYECKYIO MOJIEINb,
BBIIENATh (DU3MUECKHE BEIWYMHBI U (POpPMYyNbI, HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOIUTH
pacuéThl ¥ OLIEHUBATh PEAIbHOCTh MOJIyYEHHOT'O 3HAaYE€HUs! (PU3UUECKOM BETMUUHBI;

pemarh KadyeCTBEHHBbIE 3aJauyd: BBICTPAMBATh JIOTMYECKHM HENPOTUBOPEUMBYIO LENOUYKY
pacCyXIeHU ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UYECKHUE SBIICHNUS,

UCIOJIb30BaTh MPU PEIICHUU Yy4eOHBIX 3a]lay COBPEMEHHbIE MH(OpPMAIIMOHHbIE TEXHOJIOTHU
IUI  TIOMCKA, CTPYKTYpHUPOBAHMSA, WHTEPIPETAMH M TPEACTAaBICHHA Y4eOHOH W Hay4yHO-
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MOMYJSIPHON MH(POPMAIUH, MOTYYEHHON U3 pa3IWYHbIX UCTOYHHUKOB, KPUTHYECKH aHATU3UPOBAThH
MOJIy4aeMyro HH(OpMaIHio;

MPHUBOJNTH TPHUMEPHI BKJIAZAa POCCHMCKAX W 3apyOCKHBIX YUYEHBIX-(PH3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHUI;

WCTIOJIB30BATh TEOPETUUECKUE 3HAHUA MO (PU3MKE B TIOBCEAHEBHOW KHU3HM Ui 00CCTICUCHHS
0€30MacHOCTH TpHU OOpaIllEeHUH ¢ MPUOOpPaAMU U TEXHHUYECKUMHU YCTPONCTBAMHM, JJISi COXPaHEHUS
3JI0pPOBbS U COOTIOICHHUS HOPM DKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOLIEH cpeie;

paboTaTh B IpymIie C BBHIMOJHEHHEM PA3IMYHBIX COLMAIBHBIX POJICH, TUIAHUPOBATh PadoOTy
TPYNINbl, PpalMOHAIBHO paclpeieNarTh O0O0s3aHHOCTH U IJIaHUPOBATh  JAESITENbHOCTh B
HECTAHJAPTHBIX CUTYaIMsX, aJCKBAaTHO OLIEHUBATh BKJIAJ] Ka)XIOTO M3 YYaCTHHUKOB TpYIIBl B
peleHne paccMaTpUBaeMON TPOOIIEMBI.

K kxonmy oOyuenus B 11 kJiacce mpeaMeTHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUIA:

JIEMOHCTPUPOBATh HA TPUMEpPax poiib M MecTo (PM3WKH B (OPMHPOBAHWUH COBPEMEHHOU
Hay4YHOH KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTUH, B MPAKTUYECKOH
TesITEeTLHOCTH JIF0/IeH, IEJIOCTHOCTD U €IMHCTBO (PM3HUECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHUILIBI TMPUMEHEHUS U3YUYEHHBIX (U3MYECKUX MOJENEH: TOYeUHbIN
AJIEKTPUUYECKUI 3apsizi, Tyd CBETA, TOUEUHbIM UCTOUHUK CBETA, AJ€pHAs MOJENb aTOMa, HyKJIOHHAs
MO/JIeJIb AaTOMHOTO SiIpa MPH pelieHNH (HU3NIECKHIX 33/1a4;

pacrio3HaBaTh (U3MUYECKHE SBJICHHS (IIPOLECChl) M OOBACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA U KBAaHTOBOM (DHM3UKHU: 3JEKTpUYEcKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHAYECKOE, MAarHWTHOE JEWCTBUS TOKAa, B3aWMOJCHCTBHE MAarHHTOB, OSJEKTPOMAarHUTHAs
WHAYKINSA, JCHCTBHE MArHUTHOTO TIOJS Ha TMPOBOAHMK C TOKOM M JIBIDKYIIUHCS 3apsi,
3JIEKTPOMArHUTHBIE KOJICOAHUSI M BOJIHBI, MPSIMOJIMHEHHOE PAaCIpOCTPAaHEHUE CBETAa, OTPaXKCHHUE,
npejoMIIeHHe, WHTep(epeHus, IUQpakmus ¥ TOJSIpH3alus CBETa, JHCIEPCUST CBeTa,
dorornexktpudeckuii d3dpdext (hoTorddext), cBeToBoe NaBiIeHHE, BOZHUKHOBEHUE IHMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAS PaIMOAKTUBHOCTE;

ONMCHIBATh WM3Y4YCHHBIC CBOWCTBA BEIIECTBA (DJIIEKTPHUUECKHE, MATrHUTHBIC, ONTHYECKHE,
AJIEKTPUUYECKYIO MPOBOAMMOCTb Pa3IMYHBIX CpPEA) U 3JICKTPOMATHUTHBIEC SIBJICHHS (IIPOLIECCHI),
UCTIONB3ysl (U3MYECKHWE BEIMYMHBI: OJEKTPUYECKUH 3apsd, CHJIa TOKa, DIEKTPUYECKOe
HaMNpsDKEHUE, AJIEKTPUYECKOE CONMPOTHBIICHHE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOJABMKYIIAs CHUIIA,
paboTa TOKa, HMHIYKLIMS MAarHUTHOrO moiis, cwia Awmmepa, cwia JlopeHia, MHIYKTHUBHOCTb
KaTyIIKH, SHEPTUsl SJEKTPUYECKOrO W MAarHWTHOTO IIOJICH, MEpPHOJ M YacToTa KOJIeOaHWd B
Kosje0aTelbHOM KOHTYpE, 3apsii U Cuja TOKa B MPOIECCE TapPMOHUYECKUX AIEKTPOMATHUTHBIX
Kosie0aHuid, (OKYCHOE pacCTOSIHME W ONTHYecKas Cuia JIMH3bI, [PH OMHMCAHUHM TPaBHILHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCIOIb3YyEMbIX BEJIMYMH, X 0003HAUEHUS U €IMHUIIbI, YKa3bIBAaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C JPYTUMH BEJTUUYNHAMY,

OTIMCHIBATh U3yUCHHBIC KBAHTOBBIC SBJICHHS M MPOLIECCHI, UCTIONB3Ys (PU3NUECKUE BETMYNHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJHBI U YacTOTAa CBETA, SHEPrUsl U UMIYJIbC (OTOHA,
NepuoJl ToJlypacmaja, HEprus CBSI3U AaTOMHBIX SA€p, NPU OMHMCAHUU MPAaBUIBHO TPAKTOBATh
(bu3NUeCKUid CMBICI MCITIOJIb3YeMbIX BEIHUYMH, X 0003HAYCHHS U €IUHHIIbI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIME JIaHHYIO (PU3UYECKYI0 BEJIUYMHY C JAPYTUMHU BEJIWYMHAMH, BBIUKCISATH 3HAUYCHUE
(U3HYECKON BEITMYNHBL;

aHATM3UPOBaTh (U3WYECKHE TIPOLECCHI W SBJICHUS, WCHOJIB3ysd (U3NYECKHE 3aKOHBI WU
MPUHLHUIEL: 3aK0H OMa, 3aKOHBI TIOCTEA0BATENBHOTO U MapajlIeIbHOTO COSTUHEHHS TPOBOHUKOB,
3akoH Jlxoynsa—JIeHna, 3akOH OJIEKTPOMArHUTHOM  MHAYKLUH, 3aKOH IPSMOJIMHEMHOIO

pacupoCTpaHCHHA CBETA, 3aKOHBI OTPAXCHHA CBCTA, 3aKOHBI IPCIOMIICHHA CBETA, YPABHCHUC
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OiinmreiiHa st poroaddexra, 3aK0OH COXpaHEHHs] YPHEPTUU, 3aKOH COXPAHEHHUS UMITYJbCca, 3aKOH
COXPAaHEHHUS IIEKTPUIECKOTO 3aps/ia, 3aKOH COXpaHEHUSI MaCCOBOT'O YHCIIa, MOCTYNaThl bopa, 3akoH
pPaIMOAaKTHBHOTO pacmana, MNpH OSTOM pa3indarh CIOBECHYI (OpPMYTMpPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BhIPAKEHHUE U YCIOBUS (TPaHULIbI, 00JIaCTH) MTPUMEHUMOCTH;

OMpCaAC/EATh HAIPABJICHUC BCKTOPA MHAYKIIMW MArHUTHOTO ITOJIA MPOBOJHUKA C TOKOM, CHUJIBI
Amnepa u cuisl JIopeHua;

CTPOUTH U OMHCHIBATH H300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOM JIMH30M;

BBIIIOJIHATE OSKCHCPUMCHTBI 110 HMCCJIICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUN | mponeccoB ¢C
MCIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHU: MpH 3ToM (HOpMYIHPOBaTh MpodieMy/3aaady
U TUNOTe3y Y4eOHOro 3KCIEpHUMEHTa, COOMpaTh YCTAHOBKY U3 INPEAJIOKEHHOTO 000pyI0BaHUS,
IIPOBOJAMTD ONBIT U (POPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEpEeHHsI (PU3MUECKUX BEITUYMH, P STOM BHIOUPAThH
OIITUMAJILHLIA CIIOCO0O U3MCPCHUA W HUCIOJIb30BATh HM3BCCTHBLIC MCTOABI OLUCHKH HOI‘pGIHHOCTCfI
N3MEPEHU;

WCCIEeI0OBaTh 3aBUCHMOCTH (PH3UYECKUX BEIUYHMH C HCIIOJIIb30BAHHEM MPSMBIX U3MEpPEHUI:
IpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3YJAbTAThl IMOJYYEHHOW 3aBHCHUMOCTHU
(bu3nYeCKUX BEJIMYUH B BHJIE TAOIUI U IpaUKOB, €1aTh BHIBOJIBI 10 PE3YJIbTaTaM UCCIIEIOBAHMUS;

coOmroaaTh npaBuiIa 0€30MacHOro TpyAa MPU MPOBEIECHUH HCCIEA0BAaHUN B paMKaX yueOHOTO
HKCIEPUMEHTa, y4eOHO-HUCCIIEOBATENBCKOM M TPOEKTHOH JEATENIBHOCTH C HCIOIB30BaHHEM
HU3MEPHUTEIIbHBIX YCTPOUCTB M JTA0OPaTOPHOTO 00OPYIOBaAHHS;

pelmiaTh pacy€THHIE 3a/1a4M C SIBHO 33aJJaHHON (PU3WYECKON MOJIETBIO, UCIIONB3YS (PU3UUYECKUE
3aKOHbI M IPUHIMUIIBEI, HaA OCHOBC aHalin3a YCJIOBHA 3adadun BI)I6I/IpaTI) (1)I/I3I/I‘~ICCKYIO MOACIb,
BBIICTATh (DU3MYECKHE BENUYMHBI U (POPMYNbI, HEOOXOAuUMBIC ISl €€ pEeIIeHUs, MPOBOAUTH
paC‘IéTBI 1 OLICHUBATHb PCAJIbHOCTD IMOJTYYCHHOI'O 3HAUCHU A (I)I/I3HHGCKOI>'I BCJINYHHBI;

peiiaTb Ka4Y€CTBCHHBIC 3aJaydu:. BBICTpAHMBATL JIOTUYECKU HCEIPOTHUBOPCYHMBYIO MCIIOYKY
paccyXIeHul ¢ OMOpoil Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SBICHHUS;

HCIIOJIB30BATh IIPU PCHICHUUA y‘-Ie6HLIX 3aJla4y COBpCMCHHBIC I/IH(bOpMaI_[I/IOHHbIe TEXHOJIOTNN
JUIL TIOMCKa, CTPYKTYpUPOBaHUS, MHTEPHpPETAlUd U TMpeJCTaBlIeHUs Y4eOHON U HaydHO-
MOMYJISIPHON HH(POPMAIUH, TTOTYYSHHON U3 Pa3IUYHBIX UCTOUYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH
M0JIy4aeMyI0 HHPOPMAIHIO;

OOBSACHATh MPUHLUIBI JEHCTBUS MAlllMH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3ivyaTh
YCJIOBUS UX 6630H8.CHOF0 HUCIIOJIB30BAHUS B HOBCCI[HCBHOﬁ KHN3HU,

MPUBOJIUTH IMPUMEPHI BKJIAJA POCCHUMCKMX M 3apyOexHbIX YUEHBIX-(PU3MKOB B pa3BUTHE
HayKH, B 00bSACHEHHE MIPOIIECCOB OKPYKAIOUIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIIOJIb30BATh TCOPECTUUYCCKHUEC 3HAHUA IO (1)I/I3I/IKC B HOBCGI[HGBHOﬁ KU3HU OJI1 O6€CH€‘-I€HI/IH
0€30MacHOCTH TpHU OOpaIllEeHUH ¢ MPUOOpPaAMU U TEXHHUYECKUMHU YCTPONCTBAMHM, JJISi COXPaHEHUS
3JI0pOBbs U COOJIFOJICHHUS. HOPM KOJIOTHYECKOTO MOBEICHNUS B OKpYKarollel cpene;

paboTaTh B IpymIe C BHIMOJHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH, IUNIAHUPOBATh padoTy
IPYNINbl, PpPalHUOHAIBHO paclpeiesiaTh O00S3aHHOCTH U IJIAHUPOBATh  JACSTENIBHOCTh B
HECTaHJApPTHBIX CHUTYaIUsIX, aJIeKBaTHO OIEHUBATh BKIAJ] KaXKIOTO W3 YYaCTHHUKOB TPYIIHl B
peleHne paccMaTpUBaeMOn TPOOIIEMBI.
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne Aara Aara DJIeKTPOHHBIE IH(pPOBLIE

n/n Tema ypora o o o0pa3oBaTe/bHbIE PeCypChl

mwiany | ¢gakry

1 ®usuka — Hayka o npupoje. Hayunsie bub6nmorexa LIOK
METO/IbI TO3HAHUS OKPY>KAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBaHUM

2 COBPEMECHHOM (rll)aquoﬁ K(sz;I/IHII; MHpa, B bubamorexa LOK

. o https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIFO/IeH
MexaHu4ecKoe ABUKCHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO bu6nmmoreka [IOK
newkenus. [lepemerienue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE bubamorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEeHHOE PSIMOIMHEHHOE bubnnorexa [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe nazieHne. Y CKOpeHue bubnmoreka [JOK
CBOOOIHOIO NAJCHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneliHoe nBuxeHue. J[BrkeHue bubnnoreka [IOK
MaTepHUaTbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuaumn oTHocuTeNbHOCTH ["anumes.

8 I/II})IepIIjI/IaJ'IBHBIe cuctemsl orcuera. [lepBbiit bubamorexa [IOK

https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [Ipuniun
9 CYTIEPIIO3ULIMH CUJL. ];Topl(l)ﬁ 3aKOH bubmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HerotoHa a1 MarepuaabHOM TOUKH

10 Tpetuit 3akoH HeroToHa 77151 MarepruaibHbIX bubmuorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8

1 3akoH BCeMHUpHOTO TsiroTenus. Cuia bubnmoreka [JOK
TspKecTH. [lepBas KocMUUecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 | Cuna ynpyroctu. 3akon ['yka. Bec Tena https://m.edsoo.ru/ffoc3e18
Cwa tpenus. Koadgdumment tpenus. Cuna

13 conpOTEIBJIeHI/Iﬂ npql)/lq)leIf/meHm/II) Tena B bubamorexa LIOK

https://m.edsoo.ru/ff0c3f76
KHUIKOCTH WU Ta3e
[TocTymarensHOE M BpamaTeaIbHOE
14 JIBIKCHHE a0COTIOTHO TBEPIOTO Tea. bubmuorexa [IOK

MowmenT cuirbl. Inedo cuibl. YenoBus
paBHOBECHS TBEPIOTO Teja

https://m.edsoo.ru/ff0c41a6
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15

16

NmMnynbc maTepranbHOW TOYKH, CUCTEMBI
MaTCpHraJIbHBIX TOUYCK. I/IMHYHBC CHUIJIBI.
3aKkoH coxXpaHEHHUs UMIylbca. PeakTuBHOE
JBUKCHHE

Pa6ora u momHoCTh cuiibl. Kunetnueckast
sHeprus MarepuayibHoil Touku. Teopema 00
M3MEHEHUU KHMHETUYECKON SHeprun

bubmuorexa [IOK
https://m.edsoo.ru/ff0c43d6

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4502

17

[TorennmanbHas sHeprus. [loTeHManpHas
SHEPTHSI YIPyro aeOopMUPOBAHHOM
npyxuHbl. [loTeHnmManpHas 3Heprus tena
BOJIN3M IOBEPXHOCTH 3eMIIU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnManbHBIE U HETIOTCHIMAIIBHBIE
cwiibl. CBA3b pabOTHI HEMOTEHIIMATBHBIX
CHJI C U3BMEHEHUEM MEXaHUYECKON SHEPTHH
CUCTEMBI TEJI. 3aKOH COXPAaHEHUS
MEXaHUYECKOU SHEPTUU

bubmuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota «lccnenoanue
CBS3M pabOThI CUJIBI C U3MEHEHUEM
MEXaHWYECKOW PHEPTUHU Tejia Ha TIpUMepe
PACTSDKEHHUS PE3UHOBOTO KI'yTa»

20

KonTponbhas pabota mo teme
«Kunemaruka. [{uaamuka. 3aKOHbI
COXpaHCHHSI B MEXAHHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYEeCKOU Teopuu. bpoyHOBCKOe
newkenue. Juddys3us

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTep ABUKEHUS U B3aUMOACUCTBUSA
4acTHUI BeuiecTsa. Monenu cTpoeHus ra3os,
JKAJIKOCTEN U TBEPJBIX TEJ

23

Macca monexyn. KonuuecTBo BeriecTsa.
[TocTostHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa u e€
usmepenue. [llkana remneparyp Lienbcus

25

Uneanpueiii raz B MKT. OcHoBHOE
ypaBuenue MKT

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

AbcomoTHas TeMIiepaTypa Kak Mepa
CpeaHEN KUHETUYECKON YHEPTUU IBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Knaneiipona

3akoH JlanpToHa. ["a30BbIC 3aKOHBI

bubmuorexa [IOK
https://m.edsoo.ru/ffOc511e

28

Jlaboparopnas pabota «MccrnenoBanue
3aBUCHMOCTH MEXy MapaMeTpamMmu
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COCTOSAHUA PA3PEIKCHHOIO ra3a»

29 M3omporeccel B HI€AIBHOM Ira3e U UX bubmmorexa [IOK
rpaduueckoe MpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHeprus TEPMOIUHAMUYECKON
CHCTEMBI ¥ CTIOCOOBI €€ N3MEHEHUS.

30 | KomngecTBO TEIUIOTHI U padoTa. bubamorexa LIOK

https://m.edsoo.ru/ff0c5952
BHyTpeHHSsIs1 SHEpTHUst 0JTHOATOMHOTO
UJCabHOTO rasa
31 | Buasl Temnonepeaaun bubmmorera [IOK
https://m.edsoo.ru/ff0c5c36
VYaenpHas TENII0EMKOCTD BEILIECTBA.
32 Ki[)J'II/I‘IeCTBO TEIUIOTHI TIPH TI:nnonepez[aqe. bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN TTpo1iecc

33 IlepBbIil 3aKOH TEPMOJAVMHAMUKH U €TI0 bubnnorexa [IOK
MIPUMEHEHUE K U30MpoIeccam https://m.edsoo.ru/ffOc5efc

34 Heo6paTMOCTh MPOLIECCOB B IPUPOIE. bu6numorexa LIOK
Bropoii 3ak0H TepMOIHMHAMUKH https://m.edsoo.ru/ff0c6230

35 [Tpunauun aevicreus u KIIJ TermoBoi bubmuorexa [IOK
MaIluHbI https://m.edsoo.ru/ff0c600a

36 | Huxn Kapno u ero KII/J|

37 Dxonornyeckue npoodaemMsl
TETIOHEPTETUKHI

38 O6o6mmaromuii ypok «MomnekysipHast bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKIY https://m.edso0.ru/ff0c6938
Kontponbhas paboTa mo Teme

39 «MozpeKyMpHZﬂ ¢usnka. OCHOBBI brbnrorexa LIOK

https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI

40 [TapooOpa3oBaHue U KOHIEHCAIIHA. bu6nuorexa [IOK
Vcnapenue u KUIeHUe https://m.edsoo.ru/ff0c63b6

41 AOcooTHas U OTHOCUTEIIbHAS BIAXKHOCTD bubmuorexa [IOK
BO31yxa. HackleHHbIi nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u

42 aMmopdHbIe Tea. AHU30TPOIHS CBOMCTB bubmuorexa [IOK
KpucTayuioB. JKuakue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl

43 IInaBnenue u Kkpucraunsanus. Y aejbHas bu6numorexa LIOK
TerutoTa tiasiaeHus. CyOonuMarius https://m.edsoo.ru/ff0c6708

44 | YpaBHEHUE TEIIOBOro OajaHca Bubnuorexa LIOK

https://m.edsoo.ru/ff0c6820

45 OnekTpu3anus Tea. DNEeKTPUIeCKuil 3aps. bubnmoreka [JOK

JIBa BH1a AJIEKTPUUYCCKUX 3aPST0B

https://m.edsoo.ru/ffOc6bcc
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[IpoBOIHUKH, TUATEKTPUKH U

46 | TOMYNPOBOAHUKH. 3aKOH COXPaHCHUS bubamorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsaa

47 B3aumopeiictBue 3apsaaoB. 3akoH Kyiona. bu6nuoreka [IOK
ToueUHbIH HIEKTPHUCCKUI 3apsi/T https://m.edsoo.ru/ffOc6ced
Hanpssk€HHOCTB 31EKTpUYECKOrO TOJIA.

48 HpI/III){I_[I/IH cynepnomulfn ANEKTPUUECKUX bubnworexa LOK

o ; https://m.edsoo.ru/ff0c6df2
nosnied. JIunum HanpsHkEHHOCTH

49 Pabota cuit 371eKTpOCTaTUYECKOro MOJs. bubnnoreka [IOK
[Morenmman. Pa3HOCTh MOTEHIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHUKY U TUAIIEKTPUKU B

50 anpeKTpI([)CTaTquI([:KOM HT;)IjIe. bubamorexa LOK

https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckasi IpOHUIIAEMOCTb

51 | Dnekrpoémrocth. Konaencarop Bubnrorexa LOK

https://m.edsoo.ru/ff0c7126

59 DNEeKTPOEMKOCTD TIIOCKOTO KOHIEHCATOpa. bubnmnoreka [JOK
DHeprus 3apsHKCHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa'

[IpyHIMD AEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAILHOTO

54 | anmapata, CTpyHHOTrO IPUHTEPA.
DJIeKTpOocTaTUYECKas 3alUTa. 3a3eMIICHHUE
AJIEKTPONPUOOPOB
DJEKTPUUYECKUI TOK, YCIOBHUS €TO

55 cymiectBoBanus. [loctosHubI TOK. Crita
toka. Hanpskenne. ConpoTuBienue. 3aKoH
Oma a5 yyacTka 1enu
[TocnenoBarenbHOE, MapasieabHOE,

56 CMEIIaHHOE COEUHEHHNE POBOIHUKOB. bu6nmmoreka [IOK
JlabopaTopHas pabora «M3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COCTUHEHUS PE3HCTOPOBY

57 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnmnoreka [JOK
3akon J[xoynsa-JIeHia https://m.edsoo.ru/ff0c7838
3axon OMa 11 MOJIHOM (3aMKHYTOM)
aneKTpudeckoii renu. Koporkoe BuGmiorexa [IOK

58 | 3ambikanue. JJaboparopHas pabora ]

https://m.edsoo.ru/ffOc7ae0
«3mepenune IJ1C uCTOUHHUKA TOKA U €TO
BHYTPEHHETO COMPOTUBICHUS»
PesepsHblii ypok. KonTponbsHas pa60Teul o Bu6morexa LIOK
59 | teme "DnexktpoanHamuka" / Becepoccuiickas

poBepoyHas paboTta

https://m.edsoo.ru/ff0c8c56
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O6o0marommii ypok «JIeKTpOANHAMUKAY /

bu6mmoreka [IOK

60
Bcepoccwuiickas npoBepouHas paborta https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs! TPOBOIUMOCTH TBEPIBIX
g1 | METALIoE. 3aBUCUMOCTb CONIPOTUBIICHUS
METAJJIOB OT TEMIIEPaTypBhl.
CBepXIpoBOIUMOCTD
62 OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB
[TomymmpoBOAHWMKY, KX COOCTBEHHAS U
63 YHpOBOA ’ Choi " bub6nmoreka IIOK
npuMecHast mpoBoauMocTh. CBokcTBa p—N-
P P P https://m.edsoo.ru/ffOc84ae
nepexoza. [ToxynpoBogHUKOBEIE TPUOOPHI
DNEKTPUYECKHI TOK B PaCTBOPAX U
paciuiaBax 3JIEKTPOJIUTOB. bubmuorexa [IOK
64
DACKTPOIUTHYCCKAS TUCCOIIHALINS. https://m.edsoo.ru/ff0c82ba
DIIeKTPOIN3
DNEeKTpUYECKUN TOK B razax.
P . . bubmuorexa [IOK
65 | CaMOCTOSITENbHBIN U HECAMOCTOSTEIbHBII
https://m.edsoo.ru/ff0c84ae
pa3psa. Moinnus. [Tnazma
DNeKTpUdecKue MPUOOPHI M YCTPOMCTBA U
66 P PHOOPEIH Y Ii_[ bu6mmoreka [IOK
UX MpakTuieckoe npuMmenenue. [Ipapuna
P P P https://m.edsoo.ru/ffoc86fc
TEXHHUKHU 0€30MacHOCTH
KonTponbHas pabota no teme
67 «Qnexrpocraruka. [locTosHHBIN bubmuotexa [IOK
AJIEKTPUUYECKUH TOK. TOKH B pa3IM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBubIil ypok. O600maronuii ypox mo bubmuorexa [IOK

TemaM 10 xiacca

https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KIIACC

Ne flata Jlata DJIeKTPOHHBIE HH(PPOBHIE
n/ | Tema ypoka no no
o0pa3oBaTejbHbIE PeCYPChI
1| miaHy | gakry
[TocTosTHHBIC MATHUTHI B UX

1 B3aUMOJIECTBHE. MarHuTHoOE MoJe. bubnmoreka [JOK
BexTop marauTHOM uHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHTYKIIUH
MarauTHOE I10Jie TPOBOIHHUKA C TOKOM.

2 | OmeIT Dpcrena. BSEIl)HMOiefICTBHe bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
MIPOBOJAHHUKOB C TOKOM

3 JlaGopaTopHas pabota «3y4yeHue 1 bubmuorexa [IOK
MarHUTHOTO TIOJISI KATYIIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 H123160pi;T0pHa}I pabora «I/Iccnez[oI;aHHe 1 Bubnuorexa LIOK

. https://m.edsoo.ru/ff0c9ac0
JENCTBUS MOCTOSIHHOI'O MarHUTa Ha paMKy
C TOKOM»

€HCTBUE MAarHUTHOTO TOJIS Ha
5 LLI[Bmemy}oc;I 3apspKkeHHyro yacTtuily. Cuma bubmmorexa LOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. Pa6ota cwibl Jlopenna
DnexrpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHuTHOU uHaykuuu. I1C
WHAYKIUU. 3aKOH AJIEKTPOMArHUTHOM
nnaykuuu Papanes

7 JlabopaTtopHas pabota «lccinenoBanne 1 bubmuotexa [IOK
SIBJICHUS 3JICKTPOMArHUTHON WHIYKIIANY https://m.edsoo.ru/ff0cal50
NuaykTuBHOCTG. SIBICHHE CaMOMHAYKIIUU.

8 OJ1C camonHAyKIMH. DHEPrus bu6nuorexa [IOK
MarHUTHOTO TIOJISI KATYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DIIeKTPOMarHUTHOE TOJIe
TexHudeckue ycTpoucTBa U ux
MPUMEHEHHE: TTOCTOSTHHBIE MAarHUTHI,

9 | DIIeKTPOMArHUTHI, AIIEKTPOIBUTATETb,

YCKOPHUTEIN DJIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb

10 O606maromuii ypok «MarHuTHOE MoJe. bu6nmnoreka [IOK
DJIEKTpOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82

11 KonTponbhas pabora o Teme bubnnoreka [IOK

«MarnutHoe noJie. DJIeKTpOMarHuTHas

https://m.edsoo.ru/ffOcad58
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UHAYKOUA»

12

CB00OOHBIE MEXAaHUYECKHUE KOIECOaHNUs.
I"apmonunueckue KoseOaHus. Y paBHEHUE
rapMOHHYECKHUX KOJICOAHUIA.
[peBpariiecHre SHEPrUH

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

13

JlaboparopHas pabota «MccnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MAJIBIX KOJICOAHU
T'py3a Ha HUTU OT AJIMHBI HUTH U MAaCCBbIL
rpy3a»

14

Konebarenpnslit KoHTYp. CBOOOIHBIE
3JIEKTPOMarHUTHbIE KoJeOaHus B
UJJIbHOM KO0JIe0aTeIbHOM KOHTYPE.
AHanorust Mexxay MEXaHUUECKUMU U
JIEKTPOMArHUTHBIMH KOJI€0aHUSMU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIruy B UJICATBHOM KOJIEOATeIhHOM
KOHTYpE

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBiaeHUe 0 3aTyXaroOIIMX
KoJIeOaHUsX. BRIHYXIeHHBIC
MeXaHHYecKue Konebanus. Pe3oHaHc.
BreIHYX/IeHHBIE 2JIEKTPOMAarHUTHBIE
KoJIe0aHus

bubmuorexa [IOK
https://m.edsoo.ru/ffOchb86

17

[IepemennsbIit TOK. CHHYCOHUTAJIBHBIN
MepEMEHHBIN TOK. MOIIIHOCTH
[IEPEMEHHOI'0 TOKA. AMIUTUTYJIHOE U
JIEHACTBYIOIIECE 3HAYECHUE CUIIBI TOKA U
HaIpPSDKEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaayda u moTpedIeHne IeKTPUIeCKOn
SHEPruun

19

VYeTpoiCcTBO 1 MPaKTUYECKOE TPUMEHEHNE
3JIEKTPUUECKOTO 3BOHKA, T€HEpaTopa
MEPEMEHHOT0 TOKA, JIMHUI
3JIEKTpoIeperay

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTMYECKHE PUCKH MPU TPOU3BOICTBE
anektposHepruu. Kynbsrypa
WCTIOJIH30BAHUS AIIEKTPOIHEPTUH B
MMOBCEAHEBHOM KM3HU

21

MexaHu4eckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Cxopoctsb
pacrpoCTpaHEeHHS U JIJTHHA BOJIHEI.
[Tonepeunslie ¥ MPOAOIBLHBIE BOJHBI

bubmuorexa [IOK
https://m.edsoo.ru/ffOccab4
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3Byk. CKOpOCTb 3ByKa. [ pOMKOCTb 3BYKa.

bu6nmmoreka [IOK

22 BeicoTa Tona. TemMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHUTHBIC BOJIHBI, UX CBOMCTBA H
23 CKopofTL. [IIkana »MeKTpOMarHUTHBIX bubmorexa LIOK
https://m.edsoo.ru/ffOccfe0
BOJIH
24 [TpuHIHITEI PATOCBS3U U TEJICBUICHHS.
PazButue cpencts cBa3u. Pagnonokanus
25 Konrtponsnas padora «Konebanus u bu6nuorexa LIOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonnHETHOE pacpoCTpaHEHHE CBETA
26 | B Ic))z[HopOIIHoﬁ cpzﬂe. "Il)“hoeI:IHmﬁ bubnmorexa LIOK
https://m.edsoo.ru/ff0cd350
MCTOYHUK cBeTa. JIyu cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKCHHUS
27 CBepTa. [TocTpoenue H306pa>KeIr)mI71 B bubmmorexa LIOK
https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3€pKajie
[Ipenomnenue cBera. [lonHoe BHyTpEeHHEE
28 OTI;an(eHI/Ie. [IpenenbHbIN yron nzg){oro Bubnuorexa LIOK
https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKCHMUSI
JlaboparopHas padota «3mepenue bubnmoreka [IOK
29
MOKAa3aTelisl PEIIOMIICHHSI CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoeHune n300pakeHUi B
30 | nwmH3e. q)oplxgna TOHKOU JII:/IH?)I)I. Bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JTUH3bI
31 JlaboparopHas pabota «MccnenoBanue
CBOMCTB M300paKEHUN B JIMH3AX)
Hucnepcus ceeta. CiiokKHBIN COCTaB
32 | 6emnoro ceeta. Lger. JlaboparopHas
pabora «HabitoieHue aucnepcuu cBeTa»
33 Wntepdepennus cera. Judpakuus cera. bu6nuorexa LIOK
JudpakimonHas pemérka https://m.edsoo.ru/ffOced22
34 [TortepedyHOCTH CBETOBBIX BOJIH. bubmuotexa [JOK
[Monspusanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U YCTPOMCTBA U
yCIIOBUS MX O€30MacHOr0 MPUMEHEHHUs
['paHUIIBI MPUMEHUMOCTH KIIACCUIECKON
36 szaHEKH. Il)_[OCTy.]IaTH CHEUAIILHON bubmorexa OK
https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCHTEITBHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 | BamenneHue BpeMeHII[/I u cI:)KpameHHe bubmorexa OK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
38 | DHeprus U UMIYIbC PENIITUBUCTCKOM bubnuorexa LIOK
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yacTuilbl. CBA3b MACCHI C SHEPTUEH U
HAMITYJIbCOM. DHEPTHUS TTOKOS

https://m.edsoo.ru/ffOcfc68

Kontponsnas padora «Ontuka. OCHOBBI bub6mmorexa LIOK

39 .

CTEIUATBHON TEOPUU OTHOCUTEIBHOCTHY https://m.edsoo.ru/ffOcf6f0
®otonbl. Dopmyina [lnanka. Jueprus u bubmuorexa [IOK

40
uMIyibC (OToHA https://m.edsoo.ru/ffOcfel6

41 OTtkpsiTHE U UccaenoBanue Gotorddexra. bubnmoreka [JOK
Omsrtel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akoHsl portorpdexra. YpaBHeHUE

42 BﬁHmTegl)Ha m?;[(b(boma(bg)ema. «Kpacnas bubmmorexa LIOK

https://m.edsoo.ru/ff0d015e
rpanuna» hotodpdexra

43 Hasnenue cera. OnbiTel [1. H. JIeOenena. bubmuorexa [IOK
XuMHUECKOE NEWCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuecKkre yCTpoucTBa U MPAKTUYECKOE

44 | mpumeHeHHe: POTOIIEMEHT, (OTOAATUHK,

CoJTHEYHast OaTapesi, CBETOIUOT

45 Pemrenne 3agad mo reMe «DI€MEHTBI bu6nmoreka [IOK
KBaHTOBOH OITHKH» https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbIThI

46 Pe3§pq)op;[a 10 PACCESTHUIO O-4ACTHII. bubmorexa LIOK

https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojenb aToMa
bu6mmoreka [IOK

47" Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
Wznydyenue u nornomieHrue (GOTOHOB MPHU

48 nepgxone aTtoma c o;j{oro y(f)OBHH 3He§mu brbmaorexa LIOK

. https://m.edsoo.ru/ff0dOafa
Ha pyroi. Buasl ciekTpos
BomaoBBIe cBolicTBa yacTuil. BoaHEI e
Bpoiinsa. KopnyckynsipHO-BOTHOBON bubnuorexa [IOK

49
nyanu3M. CIIOHTaHHOE W BHIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
W3ITy4yeHue
OTKpbITHE PATMOAKTUBHOCTH. OMBITHI

50 Pesel;q)op):[i r?o OTIPE/ICIICHUIO COCTaBa bubmmorexa LIOK

https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TYYCHHUS
CaoiictBa anbpa-, 6era-, raMmma-

51 | usnmydenwus. BiusiHuE paioaKTUBHOCTH HA
KUBBIC OPTaHU3MBI
OTKpbITHE IPOTOHA U HEUTpOHA. 130TOMBI.

59 Anbda-pacnaa. DNeKTpOHHBIN U bu6nuorexa [IOK
MO3UTPOHHBIN OeTa-pacmas. ['amma- https://m.edsoo.ru/ff0d1162
M3ITy4eHUE

53 | DHeprus cBsi3u HYKJIOHOB B SIIpE. bubnmoreka [JOK
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SnepHble peakiuu. SAaepHbIi peakTop.
[Ipo6ieMbl, epCHEeKTUBBI, IKOJIOTHUECKHE
ACIIEKTHI SIIEPHOU SHEPTETUKHU

https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbL. OTKpBITHE
o3UTpoHa. MeTo bl HaOII0IeHUs U
PErucTpauy JIEMEHTAPHBIX YaCTHLI.
Kpymsiii cton «®yHaaMeHTaIbHbBIE
B3aumozeicTeus. ETMHCTBO (hu3mueckoit
KapTUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHUE acTpoHOMUHU. Buj 3BE31HOTO
Heba. Co3Besnus, spKue 3BE3/bI, IIIAHETHI,
uX BuauMoe aBmxeHue. CollHeuHas
cucreMa

56

Connue. ConHevHas aKTUBHOCT.
NcTtounuk sneprun CosHua u 3B€371

57

58

3BE3/IbI, UX OCHOBHBIE XapaKTEPHUCTHUKH.
3BE3/IBI IIABHOM MOCIIEJ0BATEIEHOCTH.
BryTtpenHee ctpoenue 3BE3.
CoBpeMeHHbIE IPEACTABIEHUS O
MIPOUCXOKICHUU U 3BooLuH CoHIA U

3BE3

Mneunsii [Tyt — Hama ["anaktuka.
[lonoxxenue u nBuxenue CoyHua B
lNanmakruke. 'anaktuku. YEpHble NBIPHI B
sipax rajJlakKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpmioro B3peiBa. Pennkrosoe
n3nydeHue. MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

Kontponbnas padota «251eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuit ypox. Ponb ¢pusuku u
ACTPOHOMHUU B IKOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COMAIbHON 1
ATUYECKOM chepax eaTeIbHOCTH
YeJI0BeKa

63

O606maromuii ypok. Pons u mecto
(U3UKU ¥ aCTPOHOMHUH B COBPEMEHHOI
Hay4HOU KapTHHE MHpa

64

Ob6o6maromuii ypok. Ponb dpusznyeckoit
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TeoprH B (POPMHUPOBAHUU TIPEICTABICHUN
0 pU3NUECKOM KapTUHE MHUPA

Ob6o6maromuii ypok. Mecto ¢puzndeckoi
g5 | KapTHHEI MUpa B obwieM psiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

MPEJICTABICHUNA O IPUPOJIE

66 PesepBHbIil ypok. MarautHoe noie.
DneKTpoMarHuTHass UHAYKIHS

67 PesepBHbIii ypok. OnTrka. OCHOBBI

CHCHI/IaJ'II)HOI\/’I TEOPHUH OTHOCUTCIIBHOCTHU

Pesepnsrii ypok. KBanroBas ¢usnka. bub6mmoreka [IOK

08 DJeMEeHThl aCTPOHOMUHU U aCTPOPU3UKI https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME 08
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJIbHOMN ITPOT'PAMMBbI

10 KJIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

I[IpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha MpuUMepax poidb U MecTo (u3uKu B
(hopMHUPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TE€XHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

Jroen

10.2

VYuTeIBaThH I'paHUlIbl IPUMCHCHUS U3YUYCHHBIX (1)I/I3I/ILIGCKI/IX MOI[C.]'IGFIZ
MaTc€puajibHasad TO4YKa, HHCpHHUAJIbHAA CHUCTCMaA OTCLIéTa, a0COJIIOTHO
TBép,I[OC TCJIO, I/II[eaJ'IBHHﬁ ra3; Moacin CTPOCHUS Ira3oB, H(HHKOCTCﬁ u
TBépI[BIX TCII, TOYECYHBIN 3HeKTqueCKHﬁ 3apsaa — IMpU PCIICHUUN

(I)I/ISI/ILICCKI/IX 3agaq

10.3

Pacnio3naBaTh (huznueckue sBieHUs (Ipolecchl) U OOBSICHATh UX HA
OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KMHETHUYECKOW TEeOopuun
CTPOEHHs BellecTBA M  JJEKTPOJAMHAMHMKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE NBM)KEHHE, CBOOOJHOE NaJeHUE
T€Jl, JABUXKEHHE IO OKPY)KHOCTH, WHEpLUs, B3aUMOJACIHCTBUE TEI;
nupdysus, OpPOYHOBCKOE [IBIKEHHE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeJl, U3MEHeHHe o00béMa Tel TMpU  HarpeBaHUU
(oxJakaeHnu), TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHICHCAIHS,
IJIaBJI€HUE, KpUCTAJUIM3allMs, KHUIIEHHE, BJIAXHOCTb BO31yXa,
MOBBIIIICHHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBA3b MEXAY IapaMeTpaMH COCTOSIHHSI ra3a B H30Ipoleccax;

QJICKTPU3al A TCJI, BSaHMOﬂeﬁCTBHC 3apsaa0B

10.4

OnuchiBaTh MEXaHWYECKOE JBWXKEHME, HCHONb3Yys (U3NYECKHe
BEJIMYUHBI: KOOPJAMHATA, IIYTh, MIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWila, UMIYIbC TeJla, KUHETUYECKas DJHEprus,
NOTEHIMAJbHAsE JHEPrus, MeXaHudeckas pabora, MeXaHWYecKas
MOIITHOCTh; TIPY ONHUCAHUM MPABUIBHO TPAKTOBATh (GU3NUYECKUNA CMBICI
UCTOJBb3yEeMBIX BEJIWYHMH, UX OOO3HAUCHHWs W €JAMHUIBI, HAXOAWUTh
(dopMyIbl, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMYUHY C JIPYTHMMHU

BEIn4ynHaMu

10.5

OnwuceIBaTh HN3YUYCHHBIC TCIIJIOBEIC CBOMCTBA TEJI M TEIJIOBEIC
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SBJIGHUS, HUCHONB3ys (PU3MUYECKHE BEIUYMHBI: JaBJIEHUE Tas3a,
TEMIIEpaTypa, CpedHAs KUHETUYecKas DHEPrus XaoTHYECKOIo
IBWKCHUS MOJIEKYJ, CpPEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHl, BHYTpPEHHSs dHeprus, paboTa Tra3a,
KO?((UIIMEHT TMOJEe3HOro JEHCTBUS TEIJIOBOIO JBUTATENs; IPH
OIIMCAaHUU IIPaBUJIBHO TPaKTOBAaTh buznueckuit CMBICTI
UCIIONIB3YEMBIX BEIMYMH, UX O0O3HAYEHUS U E€JIUHHULIBI, HAXOJIWTh
(bOopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BEIIMYUHY C APYTUMHU

BCJIIMUNHaAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUYECKHUE CBOWCTBA BEILIECTBA U
ANEKTpUYECKUE  SIBI€HUSA  (TMpPOILECChl), HCMONb3yd (U3HUECKUe
BEJIMYMHBL:  DJIEKTPUYECKHH  3aps],  DJIEKTpUYECKOEe  IIOJE,
HaNpsOKEHHOCTh IOJIA, IOTEHLMAN, Pa3HOCTh IOTEHLHUANOB; IpH
OINMCaHUM NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3yEMBIX
BEJIMYUH, HX OOO3HAYECHHsS U €AMHUIBI;, YKa3blBaThb (POPMYIIBI,
CBA3bIBAIOIIME  JIAHHYI0  (U3UYECKYI0 BEJIMYMHY C  JAPYIMMH

BCINMYNHaMN

10.7

aHANMM3UPOBaTh (U3MYECKHE TPOLECCHl W  SIBICHUS, HCIONb3YS
(u3nueckre 3aKOHBI ¥ MPUHIIUIBL: 3aKOH BCEMUPHOTO TsroTenus, |, |l
u |1l 3akonpr HeloTOHA, 3aKOH COXpaHEHUS MEXaHHMYECKOW IHEpPruw,
3aKOH COXPaHEHHMS] UMITYJIbCA, IPUHLINI CYNEPIOZULIMU CUJ, IPUHLHII
paBHONpPAaBUs  MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJSPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUSI BELIECTBA, Ia30BbIC 3aKOHBI, CBI3b
CpGZ[HefI KHHETUYECKOM OHEPruu TCIUIOBOI'O JABHUKCHHA MOJICKYJI C
a0COJIFOTHOM TeMIIepaTypou, MepBbI 3aKOH TEPMOJMHAMUKH;, 3aKOH
COXpaHEHHs DJIEKTPUYECKOro 3apsaa, 3akoH Kymona; npu 3ToM
pasnuyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe

BBIp@)KEHHUE U YCJIOBUS (TPaHMIIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHIATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HMX 0€301acHOro

HCIIOJIb30BAaHUs B HOBCC,HHCBHOﬁ KHN3HU

10.9

BBIMOHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUH U
MIPOIIECCOB C MCITOJIb30BAaHUEM TMPSMBIX U KOCBECHHBIX M3MEPEHHIA; TIPU
aToM (opMyaupoBaTh MpoOJeMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIJIOKCHHOTO

O60py,£[OBaHI/ISI, IMPOBOAUTE OIIBIT U (I)OpMyJII/IPOBaTB BBIBOBI

10.10

OCYIJ_ICCTBJ'ISITB nNpsAMbIC W KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-ICCI(I/IX

BCJIMYHH; IIPpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 U3MCPCHHUA U
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HCIIOJIB30BaTh U3BCCTHBIC MCTO/bI OLICHKNU HOI‘pGIlIHOCTCfI HBMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAY (DU3HUSCKUMH BEIMYMHAMHU C
WCIIOJIB30BAHUEM TPSMBIX H3MEPEHHH; MPH 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (DUKCHUPOBaTh pE3yJbTaThl TOJYYCHHOW 3aBUCHUMOCTH
(U3MYECKUX BEITUYHMH B BUJC TAOIUI U TpadUKOB, A€TIaTh BHIBOJBI 110

pe3ynbTaTaM UCCIe0BaAHUS

10.12

CoOnromate mpaBwiia  0€30MacHOrO  Tpyda TMpH  MPOBEJACHHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro SKCIEpHUMEHTa, Yy4eOHO-
UCCIIEIOBATEILCKOW M TPOEKTHOM JEATENBHOCTH C HCIIOJIh30BaHHEM

M3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYHOBAHHS

10.13

Pematp pacuérHble 3a7auu ¢ SBHO 3aJaHHOM (U3MYECKON MOJIENbIO,
UCIIONIBb3YS (PU3MYECKHE 3aKOHbl W TPUHLUIBL, HA OCHOBE aHAIM3a
yCIIOBUSL  33Jaud  BBIOMpATh  (PU3MYECKYIO MOJElb, BBIICIATH
(dbuzmveckrue BeTUYHHBI U (POPMYIBI, HEOOXOIUMBIE ISl €€ PEeIlIeHNUs,
MIPOBOAUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJIyUEHHOTO 3HAUYEHUs

(hbU3UIECKOIN BETMYUHBI

10.14

Pemarp ~ kauecTBeHHBbIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUYHMBYIO LIEMOUYKY PACCYKICHHUI C OMOpOil Ha M3yYeHHBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/ILIGCKI/IG SABJICHUA

10.15

Hcnonb3oBaTh NOpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MHPOPMALIMOHHBIE TEXHOJIOTUM JUIsI TIOMCKa, CTPYKTYpPUPOBaHUS,
UHTEpHpeTalud M HpPEJCTaBICHHUs y4eOHOM M Hay4yHO-TOMYJISIPHOMN
uHpOpPMAaLUY, TOJTYYEHHOW M3 Pa3IMYHBIX MUCTOUYHUKOB; KPUTUYECKH

aHaJU3UPOBATh MOTy4aeMyI0 HH(OPMAIHIO

10.16

[IpuBoaANUTE TpUMEPHI BKJIAJa POCCUHUCKUX U 3apyOEIKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

10.17

Hcnonb30BaTh TEOpPETUYECKHE 3HAHUSA MO (PU3UKE B IOBCETHEBHOM
XKHU3HU I o0ecnieueHrs 0€30MacHOCTH TP O0paIeHUuH ¢ TprudopaMu
U TEXHUYECKUMHU YCTPOHCTBAMH, JJs COXpPAaHEHHsS 310pOBbs U

cOOJII0ACHHSI HOPM 3KOJIOIMUECKOI0 OBEJIEHUS B OKPY:KaloIlel cpeie

10.18

PaboTaTh B rpynme c BBIIOJHEHUEM Pa3INYHbIX COLIMAIBHBIX POJIEH,
IJJaHUPOBAaTh  pabOTy  TpyHIbl, pPALMOHAJIBHO  pacHpelressiTh
00SI3aHHOCTH W IJIJAHUPOBAaTh JESATEIbHOCTh B HECTAHIAPTHBIX
CHUTyallUsX, aJCKBaTHO OLEHHWBATh BKJIAJ KaXXJAOTr0 W3 YYaCTHUKOB

T'PYIIIBI B pelIEHHE paccMaTpUBaeMOM MpooOIeMbl
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11 KIIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

I[IpoBepsiemble npeaMeTHBIE Pe3yabTAThI OCBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha MpuUMeEpax poidb U MecTo (u3uku B
(bOopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKH U TEXHOJIOTH, B MPAKTUUYECKON AESITeNbHOCTU

J'IIO,I[GI‘/'I, OEJI0CTHOCTDb U €AUMHCTBO (1)I/ISI/I‘I€CKOI71 KapTHUHBI MUpPa

11.2

Y4uuTeIBaTh rpaHULIbl TPUMCEHCHUS N3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICIICH:
TOYECYHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsan, aAaepHasd MOACIb aTOMA, HYKJIIOHHAA

MOJCJIb aTOMHOT'O sgApa IpHu pCUICHUN (I)I/I3I/I"ICCKI/IX 3agaq

11.3

PacnioznaBate (usuueckue sBieHus (MpoIlecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DIEKTPOJWHAMUKA UM  KBAHTOBOW  (pU3UKHU:
3JEKTpUYECKass MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JNEUCTBUSA TOKa, B3aUMOJICCTBHE MAarHuroOB,
3JEKTPOMArHUTHAsT WHAYKIMS, JACHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIDKYIIMMCS 3apsii, dSJIEKTPOMarHUTHBIC
KojeOaHHUs W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpakeHHe,  TpelioMiieHne, uHTepdepeHnus, audpakmus wu
MOJIIpU3allksl CBETa, AMCIEPCUs CBeTa, (POTOINEKTpUUECKH IPeKT
(boTtoapdexrt), cBeTOBOE MaBlIeHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas M  HCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnuceiBaTh  M3yYCHHBIE CBOWCTBA  BEIIECTBA  (DJIEKTPUUYECKHE,
MarHuTHBIC, ONTHYECKUE, DICKTPHUECKYIO MPOBOJAMMOCTD Pa3IMYHBIX
Cpela) ® DISKTPOMArHUTHBIC SBJICHHS (TIPOIECCHI), HCIOIB3YS
dbu3nMYecKkue  BEIWUYHMHBI:  DJIGKTPUUECKHH  3apsii, Cuila  TOKa,
JJEKTPUUYECKOE  HANpPsHKEHHE,  AJIEKTPUYECKOE  CONPOTHUBIICHHE,
paszHocTh moTeHmuanon, DJIC, pabota ToOka, MHIYKIUS MarHUTHOTO
noisi, cuina Awrmepa, cuia JlopeHlla, WHAYKTUBHOCTb KAaTYIIKH,
SHEPIHsl JIEKTPUUECKOTO M MArHUTHOTO TMOJIEH, MEepUoj U YacToTa
KoseOaHuil B KoJeOaTeIbHOM KOHTYpE, 3apsi/i M CHjla TOKa B TIPOIecce
rapMOHHYECKHUX AIEKTPOMATrHUTHBIX KoJIeOaHUA, (hoxycHOe
paccTosiHMe U ONTHUYECKas CHJIA JIMH3BI; MPH OMHMCAHUHM TPABUIHHO
TPakTOBaTh (U3MUYECKUN CMBICT HCIIOJB3YEMBIX BEJIMYWH, WX
0o003HaUYeHHWsI W EIUHUIBI, YKa3blBaTh (OPMYIIBI, CBS3BIBAIOIINE

JaHHYIO (PU3UUYECKYIO BEJTUUMHY C IPYTMMH BETMYMHAMHU
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115

OnuceIBaTh N3YUCHHBIC KBAHTOBBIC SABJICHUA U ITPOLECCHI, UCIIOJIb3Y
(I)I/BI/I"IGCKI/IC BCJIIMYHUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI MW 4YaCTOTa CBETA, SHEPIUA W HUMITYJIbC (I)OTOHa, nepmnon
nmoiaypaciiaaa, OSHEprusa CBA3M ATOMHBIX AACP; IIPU OIMCAaHUUN
IpaBUJIBbHO TPAKTOBATH (I)I/ISI/I‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
uX 00O03HAYCHHUA U CAWHUIIBI;, YKa3bIBaATb (1)OpMy.HI>I, CBA3bIBAOIIUEC
JaHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMUUHY C APYI'UMU BCIIMYNHAMU, BBIYHUCIATH

3Ha4YCHHE (PU3NYCCKON BEITUIHHBI

11.6

AHaJII/I3I/IpOBaTI) (1)I/I3I/I‘-I€CKI/Ie HpOIICCCI)I n ABJICHUA, I/ICHOJIB3y$I
(1)I/I3I/I‘-IGCKI/I€ 3aKOHBI nu HpI/IHHI/IHI)II 3aKOH OMa, 3aKOHBI
MOCJICIOBATEIbHOTO W TapaJJIeIbHOTO COSAWHEHHUS MPOBOIHUKOB,
3akoH Jlxoyns — JleHua, 3aK0H 3J€KTPOMAarHUTHOW WMHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PAcTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHbl ~ IPEJIOMJICHUSA  CBETa, ypaBHEHHE  OHUHINTECHHA A
dboTodddekTa, 3aKOH COXpPAHEHUS DHEPTrUHM, 3aKOH COXpaHCHUS
WMIyJbca, 3aKOH COXPaHEHHS DJICKTPUYECKOr0 3apsjaa, 3aKoH
COXpaHEHUS  MacCOBOrO  4HCJA, TMocTynaTel  bopa, 3akoH
paJMOaKTUBHOIO pachaja; TMph HTOM pa3inuvyaTh CIOBECHYIO
(hOpMyYTUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe BBHIPAKCHHE U YCIOBHS

(rpanu1Bl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpC,Z[CHSITB HAIpaBJICHUC BCKTOPAa HWHAYKOHUHW MArduTHOIO II0JIA

MpOBOAHUKA C TOKOM, CHUJIbI AMnepa " CHUJIbI HopeHua

11.8

CTpOI/ITb n  OIIKMChIBATH I/1306pa)KCHI/Ie, co3aaBacMoO€  IMJIIOCKHM

3€pKaJIOM, TOHKOW JIMH301

11.9

BrimonssaTh 9KCIICPUMCHTBI IO UCCIICAOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJICHUU U
IIPOLIECCOB € UCIOJIB30BAaHUEM IPAMBIX U KOCBEHHBIX U3MEPEHUN; IIPH
3TOM (QOopMYIHpOBaTH NpoOJIEeMy (3a7ady) W THUIOTE3Y Yy4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIOKEHHOTO

000pynoBaHus, IPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBiATh MpsSMBbIE W KOCBEHHBIE M3MEpPEHUS (PUBUUECKHUX
BEJIMYMH; MpPHU 3TOM BHIOMpATh ONTUMAJIbHBIA CIOCOO M3MEpEeHUs M

HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKNU HOFpeHIHOCTeﬁ H3MepeHHI>’I

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIb30BAHHEM
NpSIMBIX ~ M3MEPEHUH; TMpPU OSTOM KOHCTPYMpPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3HMUECKHX
BEJTMYMH B BUJIE TaOIHIl ¥ TpadUKOB, J1eJaTh BBIBOBI M0 pe3yibTaTaM

HCCICAO0BAaHUA
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11.12

Cobmronate mnpaBuia 0Oe30MacHOro Tpylaa HpH  [POBEIEHUHU
UCCeOBaHUH B  paMKax ydeOHOro »HKCIEepUMEeHTa, YyueOHO-
HCCIIE0BATEIbCKON M MPOEKTHON AEATEIBbHOCTH C MCIOJIb30BaHUEM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuérHble 337a4l ¢ SIBHO 3aJaHHOM (pU3MUYECKOW MOJEIbIO,
UCTONB3ys (PU3MUECKUE 3aKOHBl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3aJa4d  BbIOMpaTh  (PU3MYECKYIO MOJETb, BBLICIATH
¢bu3nveckne BETUYMHBI U (POPMYIIbI, HEOOXOIUMBIE il €€ pelieHHUs,
IIPOBOJIUTH PACYETHI M OLIEHUBATH PEATBHOCTH ITOJIYYEHHOTO 3HAYEHUS

(hU3HYECKON BEIIMYUHBI

11.14

Pemars Ka4eCTBECHHbBIE 3a7a4u: BBICTPAaNBATh JOTUYECKH
HEMPOTUBOPECUUBYIO LEMOYKY PACCYXAECHUU C OMOPOM Ha U3yUYCHHbBIC

3aKOHBI, 3aKOHOMEPHOCTHU U Cpmnqecxne SIBJICHUS

11.15

Hcnonp3oBaTh MNpu  pelleHWH y4eOHBIX 3aJady  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOTMHM Il TIOUCKA, CTPYKTYpPUPOBAHMS,
UHTEpIIpeTallMl W TMPEJCTaBICHUs y4yeOHOW M Hay4HO-TIOMYJIIPHOM
nH(pOpMallUY, MOJYYEHHOW M3 Pa3INYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHaJTU3UPOBATh MOTydaeMyt0 HH(OPMAIHIO

11.16

00BACHATH MMPUHIUIIBL JeUCTBUS MalllMH, HpI/I60pOB N TCXHHUYCCKHUX
YCTpOﬁCTB; pa3jindaTtb YCJIOBUA HX 0€30I1aCHOI0 MCIIOJIb30BAHUS B

MOBCEIHEBHOM KM3HHU

11.17

[lpuBoaANUTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

11.18

Hcnonb30BaTh TEOpPETUYECKHE 3HAHUS MO (PU3UKE B IMOBCEIHCBHOMN
KHU3HU I o0ecniedueHrs 6€30MacHOCTH NP O0paIeHUuH ¢ TprudopaMu
U TEXHUYECKUMH YCTPOHCTBAMHU, JIJISI COXPAHCHUS 370POBbS U

cOO0JII0JIEHHSI HOPM HKOJIOTHYECKOTO MTOBEACHUS B OKPYKaIOIIeH cpefie

11.19

Paboraths B rpymnme ¢ BBIIOJIHEHHEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbBI,  pAlMOHAIBHO  PACIPEeIsTh
0053aHHOCTH M  IUIAaHUPOBATh JESTEIbHOCTh B  HECTaHIAPTHBIX
CUTYyallMsX, AaJCKBATHO OLIEHMBATh BKJAJ Ka)XJIOrO0 M3 YYaCTHUKOB

IpYIIIBI B pELIEHHE paccCMaTpUBaeMoil MPooIIeMbl
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HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

Kon
pa3neJa

Konx nposepsiemoro

IIpoBepsieMble 1€MEHTHI COleP:KAHUS
Jj1eMeHTa

OU3NKA 1 METOJAbI HAYUYHOI'O [IO3HAHUA

®usuka — Hayka o npupoxae. Hayunsie
11 METOJIbI ITO3HAaHUS OKpYysKaromero mupa. Pois
JKCIIEPUMEHTa W TEOpUUM B  IIpoIecce

MO3HAHUS IPUPOJbL. DKCIIEPUMEHT B (PU3UKE

MopenupoBanue (GU3HUECKUX SBICHUH W
nporieccoB. Hayunbie runoressl. Guznveckue
3aKOHBI M TCOPHH. [ paHUIBI MPUMEHUMOCTH
19 (buznueckux 3aKOHOB. [Ipunuun
' cooTBeTcTBUS. Ponp um Mecto ¢Qusuku B
(GhOopMUPOBaHMHM  COBPEMEHHOW  Hay4yHOU
KapTUHBI MUpa, B MIPaKTHYECKOU

NEATEILHOCTH TIOAEH

MEXAHHWKA

#HParKMHEMATHKA

MeXﬁHH'—I€CKO€ JOBUXXCHUC. OTHOCI/ITGHI)HOCTI)
21.1 MEXaHUYECKOT0 IBIKeHnA. CucremMa OTcuéra.

Tpaexkropus

2.1

[lepemerienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
2.1.2 MaTEpPUAIbHOM TOYKH, UX IPOEKIUH Ha OCH
CHUCTEMBI KOOp/IMHAT. CrnoxeHune

nepeMemeHHﬁ H CJIOKCHHC CKOpOCTCfI

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. ['paduku
2.1.3 3aBUCHUMOCTHU KOOpJMHAT, CKOpPOCTH,
yCKOpeHus, yTH u nepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BPECMCHU
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2.14

CBoOoaHOe masieHune. Y CKopeHHe CBOOOTHOTO

nageHus

2.15

KpuBonuueliHoe nBwxeHne. PaBHOMepHOE
JABHXXCHUC MaTepPIaHBHOfI TOYKH 10
OKPY’XKHOCTH. YTJiOBasi CKOPOCTb, JIMHEWHas
CKOPOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTEIIFHOE YCKOPECHUE

2.16

Texnuueckue YCTPOMCTBA: CIIHJIOMETD,
JIBIKEHUE CHaApsAOB, LEIHBIE U PEMEHHBIC

nepenayn

2.1.7

IIpakTrueckue paboThI. N3mepenue
MIHOBEHHOHN CKOPOCTH. Hccnenosanue
COOTHOIICHUSI MEXNY IIyTAMH, IIPOUJECHHBIMU
TEJIOM  3a  IIOCJIENOBATCIIbHBIE  pPaBHBIC
MIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHNH C HAa4daJbHOM CKOPOCTBIO, PaBHOU
HyJI10. M3ydyeHne NBMKEHUS LIapHUKa B BSI3KOU
KUAKOCTU.  I3ydeHume  OBUXKEHUs  Telna,

OpOIICHHOTO TOPU30HTATBHO

2.2

#iHPari#H# INHAMUKA

2.2.1

[Mpunnumn OTHOCUTEIIHOCTH [anunes.
IlepBriii 3akoH HeroToHa. WHepuuanbHbIC

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. Ilpunnun cynepno3unuu

CHIJI

2.2.3

Bropoii 3akoH HprooTOHa 111 MaTepualbHOU
TOYKM B MHEPUUAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon HeloTona ms

MaTCpUuaJIbHbIX TOUCK

2.2.4

3aKkoH BCCMUPHOTI'O TATOTCHHUS. Cuna TsSKeCTH.

HepBaﬂ KOCMHYCCKaA CKOPOCTD. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs

CKOJIBXXKCHHUA n CHJIa TPCHUA ITIOKOA.
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Koaddunuent tpenus. Cuna conpoTUBICHUS

IIpy ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM a3

2.2.7

[TocTymarenbHOe W BpamaTebHOE JBHKCHHE

a0COJIFOTHO TBEPJIOTO TEJa

2.2.8

MOMEHT cuJIbl OTHOCUTEIBHO OCH BpAaLIEHUS.
[Ine4o cunbl. YcnoBus paBHOBECUS TBEPAOIO
tena B UCO

2.2.9

TexHuueckue yCTpOﬁCTBa . MNOJIIHUITHHUKH,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTrueckue pabotel. M3ydyeHune OBUKEHUS
Opycka 1O HaKJIOHHOW IJIOCKOCTH TOJ]
NEUCTBUEM HECKOILKUX cwi. HMcciaemoBaHnue
3aBUCHUMOCTU CHJI YIPYTOCTH, BO3HHUKAIOLIUX
B JAepopMupyeMoll NpyXKHHE U PE3UHOBOM
oOpasnie, OT BEJMYMHBI UX JAePOpMaIINHU.
HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

##HPar##H#3AKOHbBI COXPAHEHIS B MEXAHUKE

I/IMHy.TIBC MaTepHaHLHOﬁ TOYKH, CHCTCMBbI

2.3.1 MaTepHalbHBIX TO4YeK. WMIyIbCc CHUIBI H
U3MEHEHHE UMITyJIbCa Teja
232 3akoH coxpaneHus wummnyiasca B HCO.
o PeaktuBHOE nBUXKEHME
2.3.3 Pabora cuibl
2.3.4 MomHoOCTb CUIBI
235 Kunernueckasi sHeprus MaTepHaaIbHON TOUYKH.
o Teopema 0 KWNHETUYECKOU SHEPTUU
IlotennuanbHasts sHeprus. [loreHnumanbHas
2386 SHeprus yIpyro ne(pOopMUPOBAHHON
o npyxuHnsl. IloreHuuanbHas »Heprus Tena
BOJIM3H OBEPXHOCTHU 3eMIIU
[MoTeHnmanbHple ¥ HENMOTEHIMAIBHBIC CHIIBI.
2.3.7 CBsi3p  paboOThl HENMOTEHLUMAIBHBIX CHUJ C

N3MCHCHUCM MEXaHHYECKOM OHCpTrUun
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CHUCTCMBI TECII. 3aKkoH COXPAaHCHUA

MEXaHWYEeCKOH OHEPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHu4eckne yCTpOMCTBA: IBHKCHHUE PAaKeT,
- BOJOMET, KOTIEP, MPYKUHHBIN ITUCTOJIET
[lpaktuyeckne pabotTel. M3ydeHue CBs3U
2310 CKOPOCTEM TeJI IpU HEYNpPyroM YyJape.

HccnenoBanue CBsA3H pa6OTLI CHJIBI C

H3MEHEHHEM MEXaHHUYeCKOM OHCPI'UU TCJia

MOJIEKYJISIPHAS ®U3NUKA U TEPMOAMHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPHU

3.11

OcHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-
KUHETHYECKON TEOpHH. BbpoyHnoBckoe
nemwkenue. uddysus. Xapakrep IBHKEHUS U

B3aHMOI[CI>'ICTBI/ISI qacTul BEIICCTBA

3.1.2

Mopenu cTpoeHus Ta30B, KUAKOCTEH U
TBEPABIX Tel HW  OOBSICHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJICIEH

3.13

Macca wmosekyn. KonudecTtBo — BemiecTsa.

[Tocrosinnast ABorazipo

3.14

TemmoBoe paBHOBecwe. Temmeparypa u €€

n3mepenue. [llkana temneparyp Llenbcus

3.15

Mogens  upeansHoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU

TCOpHU UICAJILHOI'O Ira3a

3.1.6

AbGcoutoTHas TeMIiepatypa Kak Mepa cpenHei
KMHETUYECKOW DHEPTUH TEIJIOBOTO JBUKCHMUS

yactul rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianeiipona — MeHueneesa.

3akoH JlanbTOHA

3.18

I'azoBeie 3ak0HBI. M30mpoLIeCChl B UAEATbHOM
ra3e C IIOCTOAHHBIM KOJIMYECCTBOM BCIICCTBA.

n30TEepMa, U30X0pa, n300apa

3.1.9

TexHuueckne  ycTpoMcCTBa: TEPMOMETD,
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3.1.10

6apometp

[lpaktuyeckue paboTsl. M3mepeHue macchbl
BO3JlyXa B KJIacCHOM KomHate. McciaenoBanue
3aBUCHUMOCTHU MCXKIY IMapaMeTpaMu COCTOSHUA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKUA

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHH:s
JHEpPIus TEPMOAMHAMUYECKOM CHUCTEMBI H

CIIOCO0BI €€ U3MEHEHUS

3.2.2

KomnyecTBO TEnnoTH U pa60Ta. BHyTpeHHHH

QHCPIUA OJHOATOMHOI'O HACAJIBHOTI'O I'a3a

3.2.3

Bunpl Temnonepenayu: TEIMJIOMPOBOJAHOCTD,
KOHBEKIIUS, U3NydeHHue. TermoéMKoCTh Tena.
VaenpHass TEIUIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCILJIONCpCaavC

3.24

IlepBb1it 3aKk0H TepmoauHaMUKU. [IpumeHenue
IIEPBOTO 3aKOHa  TEPMOJMHAMUKHU K
u3onpoueccam. I'paduueckas MHTEpIpeTaLUsL

paboTsl raza

3.25

TemnoBble Mamuubl. [IpUHIMIBL  JEWCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH
B TemwioBbiXx MammHaxXx. KoaddumueHt
none3noro  geiictBus  (manee —  KII)

terioBor MamuHel. [ukin Kapao u ero KIT

3.2.6

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTs  mpormeccoB B MPUPOJIE.
Termnossie IBUTATEIN. DKOJIOTHYECKUE

pOoOJIEMBI TEIIIOIHEPT €TUKU

3.2.7

3.2.8

TexHuueckue yCTpOICTBA: JBUTATEIb
BHYTPEHHETO Cropasus, OBITOBOM

XOJIOAHUJIbBHUK, KOHAUTTHUOHED

[Ipaktrueckue paboTel. M3mepenue yaenpbHON

TETUIOEMKOCTH

3.3

###Par###AI'PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE
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3.3.1

[NEPEXO/IbI

[TapoobOpazoBanue u KoHAeHcalus. Mcnapenue
" KHUIICHHUE. VYnenpHas TeIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TeMIIEpaTyphI

KUIICHUS OT JaBJICHUA

3.3.2

AOCOIIIOTHAY YW OTHOCHUTEJIbHAS BIIAXKHOCTH

BO3ayxa. HacelmeHHslil nap

3.3.3

TBépnoe TEJNO. Kpucrannmueckue 51
amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
KpPHUCTaJJIOB. Kunxue KpPHUCTaJLIBL.

COBpeMeHHBIe MaTepuabl

3.34

[InaBnenne wu Kpuctainuzauus. Y AenbHas

TeruioTa masiaeHus. Cyonumanus

3.35

VYpaBHeHue TeroBoro 6ananca

3.3.6

TexHudeckue yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHH
IIOJIy4EHHUSI COBPEMEHHBIX MaTEPUAIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUH

3.3.7

[IpakTnueckue paboThL. N3mepenue

BJIAJ)KHOCTHU BO3yXa

OJIEKTPOJJMUHAMUKA

4.1

###Par### O JIEKTPOCTATUKA

411

OnexTpuzanus Ten. DIeKTpuueckuil 3apsa. [Isa

BUAA SJICKTPUYICCKUX 3apsa10B

41.2

HpOBOJIHI/IKI/I, AUDJICKTPUKU n

IIOJIYIIPOBOXHUKH

413

3aKkoH COXPAHCHUS IJICKTPUICCKOT'O 3apdaaa

41.4

B3aumoneiictBue 3apsnoB. 3akoH Kyinona

415

Onextpuueckoe  noie.  Hanpsoxk€éHHOCTb
3JIEKTPUYECKOIO T1OJIA1. [TpuHnmn
cynepno3uiuu.  JIMHUM ~ HAOPsSKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

4.1.6

PaGota cumi  2IEKTPOCTATUYECKOTO  TOJISL.

IloTenuuan. Pa3HOCTh MOTEHIIUAIOB
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HpOBO)IHI/IKI/I U OUDJICKTPUKU B MOCTOAHHOM

4.1.7 JJIEKTpUYeCKOM  Tosie.  JludnekTpuueckas
MIPOHUIIAEMOCTh
DIJIEKTPOEMKOCT. Konpnencatop.
41.8 DIEeKTPOEMKOCTh  TJIOCKOTO  KOHJIEHCATOpaA.
DHeprus 3apssKeHHOT0 KOHIGHCATOpa
TexHudeckue  yCTpPOMCTBA:  BIJIEKTPOCKOIL,
419 INEKTPOMETP, AJIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHE AJIEKTPOIpUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 IIpakTrueckue paboThI. N3mepenue

SHCKTpOéMKOCTI/I KOHZACHCATOpA

4.2

#HPar#HIIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CYHICCTBOBAaHUSA IHOCTOAHHOI'O

421 3JeKTpUdecKoro Toka. Mcrounuku Toka. Cuna
TOKa. [IoCcTOAHHBIN TOK
422 Hanpspxenune. 3akon Oma 17151 yyacTka ey
423 DNEKTpUUECKOe COMPOTUBJICHHUE. Y IeTbHOE
o COIIPOTHBIICHUE BEIIECTBA
oy [NocnenoBarenpHOE, napajuiebHOe,
o CMeIIaHHOE COeIMHEHHE TIPOBOTHIKOB
PaGora snekTpuyeckoro Toka. 3akoH J[xoyms
425
— Jlenna
4.2.6 MOMHOCTD 3NEKTPUUECKOTO TOKA
snekTpoaBkymas cuna (ganee — I/C) u
427 BHYTPEHHEE COIPOTHBIECHHE MCTOYHHKA TOKa.
o 3akon Oma [ TONHOM  (3aMKHYTOIN)
aneKkTpruecKkoii enu. Kopotkoe 3amMbIkaHue
DJeKTpOHHAS MIPOBOTUMOCTb TBEPIBIX
128 METAJUIOB.  3aBHUCHMOCTB  COIPOTHBIICHUS
o METaJIOB oT TEMIIEPATYPHI.
CBepXIIpOBOJIUMOCTD
429 OnexTpuueckuid TOk B Bakyyme. CBolicTBa
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4.2.10

3JIEKTPOHHBIX ITyYKOB
[HonynpoBonnuku. CoOCTBEeHHAs U IpUMeECHast
MMPOBOJIMMOCTD TTOTYITPOBOTHUKOB. (CBOHCTBa

p-n nepexona. [lomynpoBogHIUKOBBIE TPUOOPHI

4211

DNEeKTpUYeCKUd  TOK B DJIEKTPOJIUTAX.
DIIEKTPOTUTHYECKAS JIACCOIUAITUSA.

DnexTponaun3

4.2.12

3J'ICKTpI/I‘{CCKI/II71 TOK B rasax.
CaMOCTOSITENIPHBIE M = HECAaMOCTOSTCILHBIN
paspAana. PaznuuHbie TUIIBI CaMOCTOSITEIIHLHOTO

paspsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIepmeTp,
BOJITMETP,  pPEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npudopsl,
AJEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BAKYYMHBIN IHoxn,
TEPMHUCTOPHI u (boTope3ncTOpHI,

HOJIprOBO[[HHKOBBIﬁ AU0oa, raJlbBaHHUKa

4.2.14

[IpakTrueckue paboThI. N3yuenune
CMEIIAHHOTO COEJUHEHMSI PE3UCTOPOB.

M3mepenne 3JIC uCTOYHMKA TOKa M €O
BHYTpPEHHEro comnportusinenus. HaOmronenue

AJIEKTPOIIH3a

11 KJIACC

Kon
pa3jaena

Koanposepsiemoro
3jeMeHTa

IIpoBepsieMblie 3J1eMEHTHI COIEPKAHUS

4

OJIEKTPOAMMHAMUKA

4.3

###Par#HH#M AT HUTHOE I1OJIE. OJIEKTPOMATI'HUTHA A MHAYKIWA

43.1

Iloctosaurle MaruuTbl. BzamMmojeiicTBue

IIOCTOSAHHBIX MaroHuToOB

4.3.2

MaruutHoe 1one. BekTop MarHuTHOU

WHAYKIUW.  [lpuHIMn — cyneprio3uiuu.
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Jluann marnutHOM uwHAyKuuu. Kaptuna
JIMHUM  MAarHATHOW  MHAYKUUMU  TOJA

IIOCTOAHHBIX MAarHuTOB

MarauTHOe T0JI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMI 1OAS JJIMHHOTO MPSIMOIO

IMPOBOAHMKA MW 3aMKHYTOI'O KOJBLIEBOI'O

433 MIPOBOJHMKA, KAaTyIIKHM C TOKOM. OmbIT
Opcrena. BzaumoaencTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cuna AmMniepa, €€ MOYJIb U HalpaBJIECHUE
Cuna JlopeHua, e€ MOIynb U HalpaBIEHUE.
JIBrkeHue  3apsHKEHHOM  4acTUUBl B
435 OJTHOPOJHOM MAarHHTHOM Tmone. Pa6ora
cunel JlopeHa
4.3.6 SBneHue AMEKTPOMArHUTHON UHAYKIIMHU
4.3.7 [ToTok BekTOpa MArHUTHON UHAYKLIMHU
O/1C nnaykuuu. 3aKOH IEKTPOMarHUTHOM
438 unaykuuu Papanes
BuxpeBoe anexrpuueckoe mnone. OJC
UHAYKIUA B TPOBOJHHUKE, IBUKYLIEMCS
439 MOCTYNATEeNbHO B OJHOPOIHOM MarHUTHOM
nose
4.3.10 [IpaBuno Jlenna
NHIyKTUBHOCTD. SIBIIEeHME CAMOMHIYKIUH.
43.11
S/1C caMonHIyKIIUHT
OHepruss MarHuTHOrO MOJS KaTyIIKH C
43.12
TOKOM
4.3.13 DJEKTpOMAarHUTHOE 10JIe
TexHuueckne  yCTpPOWMCTBA:  MOCTOSTHHBIC
MAarHuThI, 3JIEKTPOMAarHUTBI,
4.3.14
AIIEKTPOJIBUTATETb, YCKOPUTETH
AJIEMEHTapHBIX YAaCTHILI, UHAYKIIMOHHAS M1€Yb
4315 [IpakTnueckue paboTHL. N3yuyenue

MArouTHOroO II0Jid KaTymkKu C TOKOM.
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HccnegoBanne J€HCTBHS  MOCTOSHHOTO
MarauTa Ha paMKy €¢ TOKOM. HCCJ’ICI[OB&HI/IC

SIBJICHUS 3JICKTpOM3FHPITHOfI HHAYKIOUH

KOJIEBAHUA 11 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

Konebarenbnas cucrema. CBOOOIHBIE
konebanus. [apMoHHMueckue KojeOaHus.
Ilepuon, wactora, amrumtyna u (asa

KoJIeOaHui

5.12

[lpyxuHHBI MasgsTHUK. MaTemMaTuyecKui

MasATHHK

5.1.3

YpaBHEHHE TapMOHMYECKHX KOJeOaHHi.
Kunematnueckoe 51 JUHAMUYECKOE

OMHMCAaHNE KOJIEOATEIBHOTO IBIUKECHUS

5.14

[IpeBpaiuenue SHEPIuu pu
TapMOHUYECKHX  KOJeOaHMsIX. Css13p
aAMIUTUTYIbI KoJeOaHui HUCXOIHOMN
BEITMYMHBI C aMIUTUTyJaMHU Koyie0aHuil e

CKOpPOCTH M YCKOPEHUS

5.15

KonebarenpHbiii  koHTYp.  CBOOOIHBIC
3JIEKTPOMAarHUTHBIC KoJieOaHus B
UJCATBHOM  KOJeOaTeIbHOM  KOHTYpeE.
AHaNorHsi MEXKAy MEXaHHYSCKUMU U
AIEKTPOMArHUTHBIMH KOJIEOAHUSIMH.

®opmyia Tomcona

5.1.6

3aKkoH COXPAHCHUS DHCPIrUU B HUACAJIBHOM

K0J1€0aTeIbHOM KOHTYpE

5.1.7

5.18

BreiHyX/1eHHBIE MEXaHHUYECKHEe KoJeOaHusl.
Pe3onanc. Pe3zonancHas KpuBasl.
BoeinyxneHHbBIC 3JIEKTPOMATrHUTHBIE

KoJiIeOaHus.

Ilepemennbii  TOKk.  CHHYCOMIATBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb IIEPEMEHHOI0 TOKA.
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AMHJ'II/ITYI[HOC 151 HeﬁCTBYIOIHee 3HAYCHUC

CHJIBI TOKa W HAIIPSXKCHUSA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepegaua
U MOTpeOseHHe 3JIEKTPUUECKOW SHEPIHU.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJICTBE
IIEKTPUIECKON SHEPTHH. Kynerypa
HCIIOJIb30BaHUs IJEKTPOIHEPTUU B

MOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoicTBa: celicmorpad,
JIEKTPUYECKUN 3BOHOK, JIUHUU

QJICKTponepcaavd

5.1.12

[IpakTueckne paboTel. HMccnemoBanue
3aBUCHUMOCTH IE€pHOJa MajblX KoseOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccienoBanue nepeMeHHOIO TOKa B
LeNu U3 TOCIEeI0BaTENIbHO COETUHEHHBIX

KOHJIEHCATOPa, KaTyLIKH U pe3UcTopa

5.2

#HPartHHH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

521

Mexannueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHUss W JUIMHA  BOJIHBIL.

HonepeqHHe H IPpOAOJIbHBIC BOJIHBI

5.2.2

#H##Part### Narepdepenuus u audpakmus

MEXaHHNYECCKHNX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTB 3BYKa.

BricoTa Tona. Tem0Op 3ByKa

524

3JI€KTp0MaI‘HI/ITHBIe BOJIHBI. Ycaopus
HU3JTy4YCHUSA SJICKTPOMAIrHUTHBIX BOJIH.
Bzaumnas OpHUCHTalHd BEKTOPOB E, Buvo

B BHGKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.25

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, TPEIOMIICHUE, MOJIIPU3AIIHs,
mudpakmusa, uHtephepeHiusa. CKOpOCTh

OJICKTPOMArdHuTHBIX BOJIH
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5.2.6

[Ixama AIIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHre >IEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIMIIBI PAagMOCBSI3U U TEJIEBHUICHUS.
Pannonokanus. DneKTpOMarHUuTHOE

3arpsI3HEHUE OKPYKAOLIEH CPEeJIbl

5.2.8

TexHuueckue yCTPONCTBA: MY3BIKAJIBHbBIC
MHCTPYMEHTHI, YJIBTPa3ByKOBast
IUAarHoCTHKa B TEXHUKE U MEIMIMHE,
pamap,  paaMONpPUEMHHUK,  TEJIEBU3O0D,

anTeHHa, Tenedon, CBU-neup

5.3

##HParH#OIITUKA

5.3.1

[IpsiMonuHeiHOE pacnpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpene. JIyu cBeta

5.3.2

OtpaxkxeHre cBeTa. 3aKOHBI OTpaXKEHUS
ceeta. [loctpoeHre M300paKeHNI B TUIOCKOM

3epKaje
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5.34

IIpenomnenne cBeTa. 3akOHBI TPEIOMIICHUS
CBETA. AOGCOMIOTHBIN nokasaTeb
IIPETOMIICHHUS

ITonxoe BHYTpEHHEE OTpaKCHHE.

[IpenenbHblid yrojl MOJHOTO BHYTPEHHETO

OTpaKEHUS

5.3.5

Hucnepcuss  cera. ClOXHBIM  cOCTaB

oemoro ceerta. L[ger

5.3.6

CoOuparome M paccerBaIONINe JIMH3BL
Tonkasg nuH3a. POKYCHOE paCCTOSHHUE U
ONTUYECKass  CHjJa  TOHKOW  JIMH3BI.
[Toctpoenue n3o0pakeHui B COOUPAIOIINX
U pacceuBaomux JauH3ax. Dopmyna
TOHKOM JUH3bl. YBEIUYEHHE, JaBacMoe

JIMH30U

5.3.7

[Ipenenbl NpUMEHUMOCTH T€OMETPUIECKOU

OIITUKH

o1




5.3.8

Wntepdepenimss  cBera.  KorepeHTHble
HCTOYHUKH. Ycnosus HaOJ0AeHNs
MaKCHMYMOB U MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(i)aSHBIX KOIr¢pC€HTHBIX HCTOYHUKOB

5.3.9

Hudpakuuss  cBera.  udpakmuonnas
peméTka. YcinoBue HAOMIOIEHUS TJIABHBIX
MaKCHMYMOB npu MajeHUH
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPaKIUOHHYIO PEIIETKY

5.3.10

Honﬂpmaum{ CBCTa

5.3.11

TexHuueckue yCTpoWcTBa: OYKH, JyIa,
¢doToanmnapar, NPOEKUHOHHBIA ammapar,
MHKPOCKOIIL, TEJIECKOII, BOJIOKOHHASI
OTITHKA, IudpakImOHHAS pemérka,

TIOJISIPOU T

5.3.12

[IpakTnueckue paboTHL. N3mepenne
nokasaresns npenomiucHus. MccnenoBanue
CBOWCTB  HM300pakeHMH B  JIMH3aX.

Ha6J’IIOI[CHI/IC AUCIICPCHUU CBCTA

BJIEMEHTBI CITELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

6.1

I'panunpl TPUMEHUMOCTH  KJIACCHUECKOMN
MEXaHHKH. [Toctynatsl Teopuu
OTHOCHUTEIILHOCTH: WHBApUAHTHOCTH
MOMYJsli CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUTT OTHOCUTEIBFHOCTH DUHIITEIHA

6.2

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH.
3aMeI[JICHI/Ie BPpEMCHU W  COKpAlICHHC

JUIMHBI

6.3

9Hepr1/151 " UMITYJIBC CBO60,Z[HOI>1 YaCTHUIIbI

6.4

CBs3p MacChl C DHEPrHEH W HUMITYJIHCOM
CBOOOJIHOM 4YacTHIIBl. DHEPrus IOKOs

CBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA
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7.1

#i#HPar###JIEMEHTHI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyna [lnanka cBsizu SHEPrUn
¢boToHA C ero 4YactoTol. ODHeprus u

UMIyasc GoToHA

7.1.2

OtkpeiTHe U ucciaegoBanue Gorodddekra.

OTIIBITBI AT. CroxeroBa. 3aKOHEI

dotorddekra

7.1.3

YpaBHeHue OHHIITENHA s

dotorddekra. «Kpacnas IpaHuUIa»

dhoToaddekra

7.1.4

Hasnenue cBeta. OnbiTel [1.H. JIeOenena

7.15

XHUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckne yctpoicTBa: (OTOIIEMEHT,
¢doronaTuuk, COJTHEYHast Oarapes,

CBETOOHNO

7.2

CTPOEHUME ATOMA

7.2.1

7.2.2

Monens atoma Tomcona. OTbITE
Pesepdopna no uccienoBaHUIO CTPOCHUS

atoma. [Imanerapnas Mojiep aToma

[Toctynatet bopa. Nznyuenne u
NOIJIOIIEHHE  (OTOHOB MpH  MEpexone
aToMa C OJHOINO YPOBHS DJHEPrUHM Ha
npyroi. Bunel criektpoB. CekTp ypoBHEHN

JHEPruM aToMa BOJIOPOAA

7.2.3

BomnHoBrle cBoiicTBa 4dacTull. BOJHBI 1e
bpoins. KopnyckynsipHo-BoaHOBOM
nyanu3M. Judpakuus dIEKTPOHOB Ha

Kpucrtajuiax

724

CrioHTaHHOE H BBIHYXXICHHOC H3JIYUCHUC.

YeTpoiicTBO U TPUHITUT pabOTHI J1a3epa

7.2.5

TexHuueckne yCTpOMCTBA: CHEKTPaabHbIN
aHan3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIH

KOMITBIOTED

7.2.6

[lpaktuyeckne  pabotel.  HabGmionenue
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JIMHENYaToro CIICKTpa

ATOMHOE AJ1PO

231 Metoasl HaOMIOACHUST M PETUCTPALlUU

OJICMCHTAPHBIX YaCTHUI]

OTkpeITHE  PaAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHHI0 CcocTaBa
7.3.2 panuoakTuBHOro  u3nyudeHus. (CBoiicTBa
anbda-, 6eta-, ramMmma-u3nyyeHus. BnusHue

PaaAOaKTUBHOCTH Ha JKUBBIC OPraHU3MbI

OTtkpeITHE IIPpOTOHA U HEUTpOHA.
Hyxnonnass mozens siapa [eiizenOepra —
7.3.3
NBanenko. 3apsan sapa. MaccoBoe 4HCIO

sapa. M3oTomsl

Anwda-pacna. DIIeKTPOHHBII u
3 MO3UTPOHHBIA  Oera-pacnan.  ['amma-
7.3.4
U3ITy4YCHHE. 3aKOH  paJgMOAKTUBHOTO

pacmana

235 OHeprus CBA3M HYKIOHOB B  sJpe.
o Snepuble cuibl. JleekT Macchl sapa

Snepubie peakiuu. JleaeHue U CUHTE3
7.3.6
saep

S nepusrit peaxTop. TepMosinepHbIi
cunre3. [IpoGnembl U  MEPCHEKTUBBHI
7.3.7
SIEPHOM  DHEPreTUKHU.  DKOJOrMYECKHe

ACIIEKTBHI SIIEPHOM DHEPreTUKHU

OnemeHTapHble  yacTHLbl.  OTKpbITHE
7.3.8 MO3UTPOHA. OyH1aMeHTaIbHbIE

B3aUMOJIEHCTBUA

TexHuueckue  ycTpoHCTBa:  JO3HMETP,
7.3.9 kamepa BwuibcoHa, snepHbIl  peakTop,

aTtoMHas OoMOa

Ilpaktuyeckue pabGotel. HccnenoBanue

7.3.10 TPEKOB YaCTHIL (o TOTOBBIM

dororpadusim)
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8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mnoro Heba. CosBesmus, sipKue

3BE3/bI, INIAHETRI, UX BUJIMMOE JBHKCHIC

8.2

Conneunas cucrtema. IlmaHeTsl 3emMHOMI
TPYIIIBL. [InaneTpl-ruranTel ©M = HX
CIIyTHHMKH, KapJIMKOBBIC IUIaHETHL. Maible

tenta COTHEYHON CUCTEMEL

8.3

Connue, d¢orochepa u  atmocdepa.

ConHevyHast aKTUBHOCTh

8.4

Hctounuk sneprun CoJiHIa U 3BE3NT

8.5

3BE31BI, WX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTh, PajNyc, TeMIIEpaTypa,
1504 B3aMMOCBSI3b. Hunarpamma
«CTIEKTPAJIbHBI ~ KIacC — CBETHMOCTDBY.
3BE3ApI  TJIABHOM  IIOCIICIOBATCILHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTBY» JJIA

3BE3/1 TVIaBHOM MOCJIEI0BATEILHOCTH

8.6

##HPar###BuyTpeHHee  CTpoeHue  3BE3NL.
CoBpeMeHHbIe IpeICTaBIICHHS 0
NpoUCXOXJIeHHH U HBomolu ConHIa |

3BE3. DTanbl )KU3HU 3BE3NT

8.7

Mineunbii  I[lyte — Hama [anakTuka.
CrnupainbHas CTpYyKTypa lNanaktukwy,
pacupeneinenue 3BE31, Tra3a W IIbUIH.
Ilonoxxenne wu JABMOXKCHUC COJIHIIa B
lanaktuke. Ilmockass wu  cdepuyeckas

OOACUCTEMEI | aJlTakTUKU

8.8

Tunel ramaktuk. PagworamakTuku H

KBa3apbl. YEpHBIE ABIPHI B Apax rajJlakTHK

8.9

Bcenennas.  Pacmiupenue  BceneHHOM.
3akon XaO0ma. PaszOeranme rajgakTHK.
Bospact u panuyc Bcenennoil, Teopus
bonbmioro B3peiBa. Mojuenb «ropsiuei

Bcenennoi». PennkroBoe n3nyyeHue
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Macmtabnas  cTpykTypa  Beenennoil.
8.10 Mertaranaktuka. Hepeménusie mpo06iieMsl

ACTPOHOMUH
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®usuka. 10 knacc. Msikumes I'.4., byxosue b.b., Corckuit H.H.; nox
penakmueii [TapdentreBoit H.A. AxumonepHoe obmectBo «M31aTeancTBo
«IIpocseuieHue»

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. AxunonepHoe obmectBo «M3maTenbcTBo

«HpOCBCHleHI/IC»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET
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