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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOro ypoBHS Ha YpOBHE CpeqHero oOumiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHMH U TpeOOBaHWN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTesibHON nporpaMmel, npenctaBieHHbIX B PI'OC COO, a takxke ¢ yuéTtoM denepanbHoi
paboueil mporpaMMbl BOCIIMTAHUS U KOHIIECTILMY TpenogaBaHus yueoHoro npeamera «Pusnka» B
o0pa3oBaTeNbHBIX ~ OpraHu3anuiax Poccuiickoir  @Denepanuu, pealu3ylOIUX OCHOBHBIC
o0pa3oBaTesIbHbIE IPOTPAMMBI.

Conepxkanue TporpaMMbl 1O (u3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obOydarontuxcs 10—11 kmaccoB nmpu oO0ydeHUU WX PU3NKE Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIFHOCTHOTO Toaxoaa. [IporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k MmIaHUPYEeMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOy4YeHHs, a TaKKe YYUTHIBAET HEOOXOTUMOCTH pealM3allii MEXKIPEIMETHBIX
CBsizell (U3UKU C €CTECTBEHHO-HAYYHbIMHM YUeOHBIMM IpeaMeTaMu. B Hell ompenenstorcs
OCHOBHBIC IIEJIM M3Y4YCHUS (PU3UKU HA YPOBHE CPEIHEro OO0IIero odpa3oBaHMs, IUIAHUPYEMbIE
pe3yiIbTaThl OCBOCHUS Kypca (PU3HMKH: TMYHOCTHBIE, METANpeIMETHBIE, TPEIMETHbIE (Ha 6a30BOM
YPOBHE).

[Iporpamma 1o ¢pu3uKe BKIHOYALT:

® [UIaHUpPYEMbIE Pe3yNbTaThl OCBOCHUS Kypca (U3UKH Ha 0230BOM YpOBHE, B TOM UHCIIE

IpeIMETHbIE PE3YJIbTaThI 110 T0j1aM 00 yUEeHHUS;

e coepxkaHue yuyeOHoro nmpeamera «Pu3uKay 1Mo rogam o0ydeHUs..

dwu3nka Kak HayKa 0 HauOoJee OOIIMX 3aKOHAX MPUPOIBI, BEICTYIAs B KAYECTBE YICOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUI 00 OKpY’KalolleM MUpe.
HIkombHBIH Kypc (U3HKH — CHCTEMOOOPA3YIOMMK JJIsi €CTECTBEHHO-HAYyYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUHN, H3ydaeMbIX
XUMueH, Ononoruei, pusmueckoil reorpadueil u actpoHomuel. Vcrmonp3oBaHuEe UM aKTHBHOE
pUMEHEeHHEe PU3NUECKUX 3HAHUH ONpeIeNsieT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOT U
B cdepe SHEpPreTukH, TPAHCIOPTAa, OCBOEHHSI KOCMOCA, IOJYYEHHUS HOBBIX MaTE€pHaIOB C
3aJJaHHBIMM CBOWCTBaMHU U JIpyrux. M3yuenue (pu3nku BHOCUT OCHOBHOM BKJIaJl B (POPMUpPOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTHHBI MHpa oOydaromuxcs, B (opMHpOBaHHE YMEHHI NPUMEHSTh
Hay4HbIM METO/] O3HAHUSI IIPH BBINOJIHEHUN UMHU Y4eOHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢uzuku 4151 ypOBHS CpEIHETO 001Iero 00pa3oBaHUs MOJIOKEH PSJl UIICH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IMPUHIUIIBI €70 IOCTPOEHUS.

Hoesn yenocmuocmu. B cOOTBETCTBUU C HEN KypcC SIBJISETCS JOTUYECKH 3aBEpPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX Pa3esioB (PU3UKHU, BKIIOUACT KaK BOMPOCHI KJIACCHYECKOM, TaK U
COBPEMEHHOU (U3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBHM ¢ HEll MaTepuall Kypca (U3UKU 00bEAUHEH BOKPYT
¢busmdeckux Teopui. Benmymmm B Kypce sBiseTcss (OPMHPOBAHHME TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUHU, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus NnpeanojaraeT UCIoIb30BaHUE T'YMaHUTAPHOIO
noTeHIMana (pru3nyecKoi HayKH, OCMBICICHHE CBS3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33pEHUYECKUMH, HPABCTBEHHBIMH U HKOJIOTHUECKUMU NPOOIIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kypc Guszuku npeanonaraet 3HaKOMCTBO € HIMPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKHUX MPUIOKEHUHN N3YYEHHBIX TEOPHH U 3aKOHOB.

Hoes »skonozuzayuu peaau3yeTcsi TMOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpIKaHUS,
MOCBAIEHHBIX 3KOJIOIMYECKUM IPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM
TEXHUKHU M TEXHOJIOTHUH, a TAKKe 00CYXKIEHUS MPOOIeM PallMOHAIBHOTO MPUPOJIOTIONBE30BAHMS U
9KOJIOTUYECKOH 0€3011acHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMHU Kypca (U3UKHM Ha yYPOBHE CpeIHEro oO0Iiero oOpa3oBaHUS
ABIIAIOTCS (u3nyeckue TeopuH ((HOpMUpOBaHHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nveckoil TeopuH, poiu (QyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX



MPEICTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHHUMOCTH TEOPHH, NJIS OMHUCaHUs €CTECTBEHHO-
HayYHBIX SIBJICHUH U TIPOIIECCOB).
CucTeMHO-esTeNbHOCTHBIN MOAX0A B Kypce (DPM3UKU pean3yeTcs MPeie BCero 3a cuér
OpTaHW3alluH IKCIIEPUMEHTAILHON JesSTeTbHOCTH oOydatronuxcs. J[ims 6a30Boro ypoBHsS Kypca
(U3UKU — ATO WCIONB30BAHHE CHUCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
1a00paTOpHBIX pabOT, KOTOpPhIE B Tporpamme Mo ¢uznke oObEeTWHEHBI B OOMIUN CIHUCOK
YYCHHUYECKUX MPAKTHUECKUX padoT. BriieneHue B ykazaHHOM IepeyHe J1abopaTopHBIX padoT,
MPOBOAMMBIX IS KOHTPOJIE M OILIEHKH, OCYIIECTBIISIETCS y4aCTHHUKaMU 00pa30BaTEIbHOTO
mporecca UCXoas U3 0COOCHHOCTEH TUTAaHUPOBAHUS U OCHaIlleHHUs kabuHera gusuku. [Ipu sTom
oOecreynBaeTcs OBJAJCHHE OOY4YAIOUIMMUCS YMEHHMSIMH MPOBOJUTH KOCBEHHBIE H3MEpEHUs,
WCCIIEZIOBAaHUSI 3aBUCUMOCTEH (U3MUYECKUX BEIUYMH U TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MIPEIJI0KEHHBIX TUIIOTES.
Bosbiioe BHUMaHue yAenseTcsl pelIeHUI0 pacuéTHRIX U KayecTBEHHBIX 3an1ad. [Ipu sTom
JUTSL pacUETHBIX 3a7]a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SBHO 3a/laHHOM (PM3MYECKON MOJIENbIO,
MO3BOJISIONINE PUMEHSTH H3yYSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjerna Kypea,
TaK W HMHTETPUPYsS 3HAaHUSA U3 pPa3HBIX pas3fenoB. /[ KadyecTBEHHBIX 3a7ady MPUOPUTETOM
ABIISIIOTCS. 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHWA (U3NYECKUX SIBICHHA M TPOIECCOB B
OKpY)Karollel >KU3HH, TpeOyromue BbiOOpa (U3MUecKod MOAENu sl CUTyalluu MPaKTUKO-
OPUEHTHUPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TpeboBaHmsamu DPI'OC COO k MarepualTbHO-TEXHHUECKOMY
obecrieueHnI0 y4eOHOTo Tporiecca 0a30BbIi YPOBEHb Kypca (PU3UKH HA YPOBHE CPEAHETO O0IIETro
0o0pa3oBaHUs JOKEH M3Yy4aThCs B YCJIOBUAX MPEIMETHOrO KabuHeTa (DM3MKU WIH B YCIOBUSX
WHTETPUPOBAHHOTO KaOMHETa TPEJIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B kabunere (usmkm
JOKHO OBITh HeoOxoauMoe JadopaTopHOEe OOOpYIOBAaHUE ISl BBINOJHEHHUS YKa3aHHBIX B
nporpamMme 1o GU3NKe YIeHUUECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHIOHHOE 000pyIOBaHHE.
JlemoHcTpanioHHOe  000pyAoBaHHe (HOPMUPYETCS B COOTBETCTBUH C MPUHIIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH M 00ECIeUnBaET MOCTAHOBKY IEPEYNCIICHHBIX B MPOrpaMMe MO
(u3MKe KIIOYEBBIX JAEMOHCTPAlMi A HWCCIENOBaHUS HM3y4aeMbIX SBJICHHM M TPOIIECCOB,
IMIUPHUYECKUX B (DYHTAMEHTATBHBIX 3aKOHOB, UX TEXHHYSCKUX MPUMEHEHUI.
JlaGopaTtopHoe 00OpYyAOBaHHE A YYCHHUYECKHX IMPaKTHUECKUX paboT ¢opmupyercs B
BUJIC TEMAaTUYECKHX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarudeckue KOMIUIEKTHI JaOOpaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBl Ha KOMILICKCHOM HCTIOJb30BaHUHM AHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ LU(POBBIX TaOOpPaATOPHIA.
OCHOBHBIMU TIEJISIMU U3YYCHUS (PU3UKU B 00IIIEM 00pa30BaHUHU SIBIISIIOTCS
e (dopMupoBaHHEe HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAaydyHOMY HW3YYEHUIO
MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaTIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTABICHHUH O HAYYHOM METOJe TIO3HaHUsS U (OPMHUPOBAHUE
UCCIIEIOBATENICKOTO OTHOIICHUS K OKPYKAIOIINM SIBICHUSIM;

e (QopmMHupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3ydeHHs] OCHOB CTPOCHHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHuE YMEHUI OOBSICHATH SIBJICHHS C UCIOJIB30BaHUEM (U3HUECKUX 3HAHUHN U
HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEICTABICHUA O POIH (PU3UKH ISl PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTIoKeHHe STHX Iesiell oOecTieuyrBaeTCsl PEUICHHEM CIIEAYIOIINX 3ahad B Ipoliecce
n3yueHus Kypca (PU3MKH Ha YPOBHE CPETHEro o01ero oopa3oBaHus:

e TPHOOPETEHUE CHUCTEMBbI 3HAHUN 00 O0mMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPHSIX, BKIIFOYAsk MEXaHUKY, MOJICKYSIPHYIO (PH3HKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(bU3KKY U 3TIEMEHTHI aCTPOPU3UKH;



e (QopmupoBaHHWE YMEHUI MPUMEHITh TEOPETUYCCKHE 3HAHUSA I OOBSICHCHHS
buznyeckux SBICHUM B NOpUPOJE W JIA TNPUHATUS NPAKTHUECKUX pELICHUH B
IMOBCEAHEBHOM JKU3HU,

® OCBOCHHE CIIOCOOOB pEIIEHHUs pa3lWYHbIX 3a]ad C SIBHO 3aJaHHOW (U3UYECKOU
MO/IENBIO, 3314, TTOIPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3JaHne (PU3MUECKOI MOIEIH,
a7IeKBaTHOM YCIIOBUSIM 3a/1a4H;

e MnoHUMaHUEe (U3MYECKUX OCHOB U MPUHIIMIIOB NEHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUIECKHX MPOIECCOB, UX BIUSHI Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHHE METOJIaMH CaMOCTOSTENBHOTO TUIAHUPOBAHHS W NPOBEACHUS (PU3UUECKUX
HKCIIEPUMEHTOB, aHajlu3a W  UHTepIpeTanuu  HUHOpPMALMU,  ONpeAesIeHUS
JIOCTOBEPHOCTH IMOJTYYEHHOTO Pe3yiIbTaTa;

® CO3JIaHUE YCIIOBUU IJISl pa3BUTHsI YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM, TBOPUECKOM
NESITEITLHOCTH.

Ha uzydenue ¢usuku (0a30BBI ypOBEHb) Ha YpOBHE CpEAHEro 00Iero oOpa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca
B HEJICIIIO).

[IpennaraemMelii B mporpaMMme 1o (Gpu3uke rnepedeHs 1ad0paTOPHBIX U MPAKTHUECKUX padoT
SBJIIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JIeJaeT BBIOOp MPOBEACHHUS IAaOOPATOPHBIX paboT H
OTIBITOB C Y4ETOM MHAMBUAYAIBHBIX 0COOEHHOCTEN 00yUYaIOIXCS.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pasznen 1. du3uka u MeTOAbI HAYYHOT 0 MIO3HAHUS
®usnka — Hayka o npupoje. Hayunele MeToasl mo3HaHUs OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TEOPUH B MPOIIECCe TO3HAHUS MPUPOABL. IKCIIEPUMEHT B (DU3HKE.
MopenupoBanue (HU3NYECKUX sIBJICHUN M TporieccoB. Hayunsle runore3sl. uznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI MPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Pors m mecto ¢u3ukm B (GOpMHpPOBAHWM COBPEMEHHOW HAyYHOW KapTHHBI MHUpa, B
MIPAKTUYECKOU EATEIbHOCTH JIFOACH.

Jlemoncmpayuu
AmnHanoroBsle u U(POBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe nBrkeHHe. OTHOCHTENIBHOCTh MEXaHW4YecKoro JABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAss CKOpPOCTh) M YCKOpPEHHUE
MaTepuaIbHON TOYKH, UX MPOEKIUU HA OCH CUCTEMBbI KOOpAuHAT. CIIOXKEHUE MepeEMELICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEItHOe nBikeHue. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIEHUSI MaTePUATbHON TOYKH OT BPEMEHHU.

CBobonHOe majeHue. Y CKOpeHne CBOOOIHOTO MaAeHHS.

KpuBonuneiinoe nBuxeHue. JIBH>KeHHME MAaTepUaIbHOM TOYKM II0 OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHast ckopocTs. [lepuoa u yactora
oOpaiuenus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHuueckue ycTpoucTBa U MPAKTUUECKOE MPUMEHEHHE: CIUAOMETP, IBH)KEHUE CHAPSIOB,
LIETIHBIE U PEMEHHBIE NIEPEIAYUH.

Jlemoncmpayuu

Mopenb cucTemMbl OTCUETA, WIUTFOCTPAIIHS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIONB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lagenue Ten B BO31yXe U B pa3peKeHHOM IPOCTPAHCTBE.

Habmroienue ABM>XeHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus: CBOOOTHOTO MaeHHUS.

HamnpaBnenue ckopocTH npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1I€JIbIO ONPE/IEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBaHue COOTHOLIEHUS MEKIY Ty TSIMU, IPOMACHHBIMU TEJIOM 3a ITOCJIE10BATEIbHBIC
paBHbIE MPOMEKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBMXEHHHM C HAYallbHOM CKOPOCTHIO,
PaBHOI HYJTIO.

N3yueHue nBUKEHUs MAPUKaA B BI3KOU KUJIKOCTH.

W3ydenne ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpunumn otHocuTenbHOCTH ["anuies. [lepBoiii 3akon HetoToHa. MHEepLinanbHbIE CUCTEMBI
OTCU€ra.

Macca tena. Cwuna. IlpuHnmn cynepnosunuu cuia. Bropoit 3akoH HerooTona s
MaTepuaabHOM TOUKHU. TpeTuid 3akoH HproTOHA 111 MaTEpUaIbHbBIX TOYEK.

3akoH BceMHUpHOTO TsArotenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOpOCTb.

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



Tpenue. Buabl Tpenus (1okosi, CKobxeHus, kauenus ). Cuna tpenust. Cyxoe tpenue. Cuna
TPEHUsSI CKOJIbKEHUS M cuia TpeHus mokos. Koaddunuent tpenus. Cuna COMpOTUBICHUS MPHU
JBUKEHUU TeJa B )KUIKOCTH WJIU Tra3e.

[TocTymarenbHOE U BpalaTeIbHOE ABMKEHNE a0COIOTHO TBEPIOTO Tea.

MOMEHT cHJIbl OTHOCUTENIBHO OCH BpalieHus. [1inedo cuiibl. Y ciaoBus paBHOBECHS TBEPIOTO
Tena.

TexHudeckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHWE: MOJAIIMIHUKY, JIBH)KCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrienne nHEepUUH.

CpaBHeHHE MacC B3aMMOICUCTBYIOMIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cu.

Croxenue cuil.

3aBUCHMOCTh CHIIBI YIPYTOCTH OT ne(opmarium.

HesecomocTs. Bec Tena mpu yCKOpEHHOM NOIBEME U MAJCHUN.

CpaBHeHME CUII TPEHUS TTOKOS, KAUEHUS U CKOIBKCHHUS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuu sxcnepumenm, 1abopamoprvie pabomul

W3ydeHue ABM>KEeHUS OpycKa MO HAKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTUA CHJI YIPYTOCTH, BO3HUKAIONIUX B MPYKUHE U PE3UHOBOM
oOpastie, oT ux AedopMaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO Tela, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKkoHbl cCOXpanenus 6 mMmexanukKe

Nmmynsc MaTepuanbHOM TOUKH (Teja), CHCTEMbBI MaTepUaNbHBIX ToueK. MITyNIbC CUITBI U
W3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabota cunbl. MOIIHOCTE CHITHIL.

Kunetnueckass sHeprust MaTepuaabHOW TOYKU. TeopeMa 00 M3MEHEHHH KHHETUYECKOM
SHEPTHH.

[NotenuuanpHas sueprus. [loTeHnManbHas Y3HEPrus ynpyro aehopMUPOBAHHON MPYKUHBI.
[ToTennmanpHas SHEPTHs Tejla BOJIU3H MOBEPXHOCTH 3EMITH.

[loTennuanpHble U HEMOTEHIMAIbHBIE CHIBL. CBsi3b PabOThl HEMOTEHIUANBHBIX CHI C
M3MEHEHUEM MEXaHWYECKOW YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrue ycTpoMCTBa M MPAKTHUYECKOE MPUMEHEHHE: BOAOMET, KOMEP, MPYKUHHBINA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTrBHOE IBHXKEHUE.

[lepexoa moTeHIMATEHON YHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3ydenne abCONIOTHO HEYNPYroro yaapa C TOMOIIBIO ABYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPruM Tella Ha
MIPUMEPE PACTSHKEHUSI PE3UHOBOTO XKI'yTa.

Paspnen 3. Monekyasipaast Gu3nka ¥ TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUYECKOIL Meopuu
OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOPUH M UX OIBITHOE 00OCHOBAHHUE.
Bpoynosckoe asmxenue. nddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS YaCTHIL BEIIECTBA.



Mogenu cTpoeHHs T'a30B, )KUAKOCTEeH 1 TBEPABIX TNl U 00bSICHEHUE CBOWCTB BEIIIECTBAa HA OCHOBE
3TUX MoJenel. Macca u pazmeps! Mosiekyil. KonnuectBo Bemectsa. [locTostHHas ABoraapo.

Tennosoe paBHOBecue. Temiepatypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopens uneanpHoro raza. OCHOBHOE YpPaBHEHHME MOJIEKYISIPHO-KMHETHYECKON TEOpUU
UAeaTbHOro raza. AOcCONIOTHas TemIeparypa Kak Mepa CpeJHed KHHETHYeCKOH »Hepruu
TEIUIOBOTO JABMKEHHMS yacTull ra3a. [[lkana remnepatyp KenbBuna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenpeneeBa—Knaneiipona. 3akon /lansroHa. M3omponeccsl B UaeanbHOM raze ¢ IHOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe mnpeacTaBiIeHHE H30MPOLECCOB: H30TEpMaA, H30X0pa,
n3zobapa.

TexHuueckue ycTpolcTBa U NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, J0Ka3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHEHUMN.

OmnbIThl 10 1M Y3UH KUAKOCTEH U ra30B.

Monens OpOYHOBCKOTO JTBHKCHHUSI.

Mogens onbita lTepHa.

OnbIThl, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHS.

Moznens, HIUTFOCTpUpPYIOLIAs IPUPOLY JABJICHMs ra3a Ha CTEHKH COCYa.

OnbIThl, WILTIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UAECATBHOTO ra3a, H30MpOIIECCHI.

Yuenuueckuil sxcnepumenm, rabopamopmvie pabomol

Omnpenenenre Macchl BO3/yXa B KIACCHOM KOMHATe Ha OCHOBE M3MEpeHMH 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYyphbl BO3AyXa B HEH.

HccenenoBanue 3aBUCMMOCTH MEXY IIapaMETPaMM COCTOSHUSL Pa3peKEHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonnHamuueckass cucteMa. BHYTpeHHssI 3HEpruss TEPMOAMHAMHYECKOW CHUCTEMBI H
crocoObl € u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHSsI SHEprUsi OAHOATOMHOI'O
MJI€aJIbHOTO Ta3a. Buael Teronepenayu: TEIIONPOBOIHOCTb, KOHBEKIUSA, U3IIydCHHE. Y IebHas
TEIUIOEMKOCTB BelllecTBa. KoIM4ecTBO TEMIOTHI IIPU TEILIONEPEaade.

[lonsitue o0 ammabatHOM mnponecce. IlepBblii 3axkoH TepmoauHamuku. [Ipumenenue
MIEPBOT0 3aKOHA TEPMOJUHAMUKHU K u3onpoueccam. I'paduueckas uHTepnpeTanus padoTsl rasa.

Bropoii 3akon TepmonunamMuki. HeoOpaTuMOCTh TPOLIECCOB B MMPUPOJIE.

Tennobie MammHbl. [IpuHIMne qeiicTBUA TeMIOBBIX MaliuH. [IpeobpazoBanus sHEprun B
TEIUIOBbIX MamnHax. Koadduiment noneznoro neictsus teriooi MamuHbl. Huki KapHo u ero
KO3 PHUIMEHT MOJIE3HOT0 NeHCTBUS. DKOJIOTHUECKHE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckne ycTpoWCTBA M IPAKTUYECKOE IIPUMEHEHHWE: JBUIATEIb BHYTPEHHEIO
Cropanusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpeHHEH HSHEPrHMM Tejla IPH COBEPIICHUHM palOOThI: BBUIET HMPOOKH U3
OYTBUIKM IO/ IEHCTBUEM CKAaTOI'0 BO3/yXa, HarpeBaHue 3(hupa B TaTyHHOU TpyOKe IyTEM TpEeHUs
(BumeonemMoHcTpanus).

M3meHeHne BHYTpeHHEHN sHepruu (TeMIepaTypbl) Tella Ipy Terionepeaaye.

OmnpIT 10 agabaTHOMY PaCHIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOMHBI, ABUraTelsl BHYTPEHHETO CrOPAHUs, PEaKTUBHOI'O IBUraTelsl.

Yuenuueckuu sxcnepumenm, 1abopamoprule pabomul

N3mepenue yaenbHON TeMTOEMKOCTH.

Tema 3. Azpecammnvie cocmosanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHaAeHCalus. Micmapenue u kurenune. AOCOIIOTHAS M OTHOCUTEIIbHAS
BJIQXKHOCTh BO3/yXa. HachllieHHbIH map. YaenpHas TEIUioTa mapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIIEPATYPBI KUTIEHUS OT 1aBICHUS.



Tsépnoe teno. Kpucrannuueckue u amopdHble Tesa. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpucramnsl. CoBpemMeHHble MaTepuanbl. [lnaBineHune W kpucramumsanus. Y IeiapHas
TerioTa miasieHus. Cyomumanus.

YpaBHEHHE TEIIOBOTO OaaHca.

TexHnueckne yCTpOHCTBA M IPAKTUYECKOE NPUMEHEHHE: THMIPOMETP M IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTMH MOJyYEHUS] COBPEMEHHBIX MaTEPHAIOB, B TOM YHCIIE HAHOMATEpUaJoB,
1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX [1APOB.

Kunenue npyu NoHMKEHHOM JIaBICHUH.

CriocoObl U3MEpPEHUs BIaKHOCTH.

Habntoienne HarpeBaHus ¥ IJIaBICHUS KPUCTAINTMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTauIoB.

Yuenuueckuil sxcnepumenm, rabopamopmvie pabomoi

N3mepenue OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3zpnen 4. DuekTpoauHaMuKa

Tema 1. Dnekmpocmamuxa

Onextpuzauusi Teld. OJNEKTpUYecKUd 3apsan. JlBa BHIa DIIEKTPUYECKUX  3apsi/iOB.
[IpoBOIHMKY, TUBIIEKTPUKH U MOTYPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUYECKOr0 3aps/a.

Bzaumopeiicteue 3apspoB.  3akoH Kynona. TodeuHslii  snexTpuyeckuil  3apsa.
OnekTpuyeckoe mnojae. Hampsx€HHOCTh 3nexkTpuueckoro mnois. [lpuHiun cynepnosuuuu
ANEKTPUYECKUX Moiel. JINHUN Hanpsy)KEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PaGora cun anekrpocratudeckoro nois. [loreniuan. Pasnocts norennuanos. [IpoBoagnuku
U AUBJIEKTPUKYU B 3JIEKTPOCTATUUECKOM MoJie. J{uanekTpruyeckas IpOHUIaeMOCTb.

OnekTpoéMkocTb. KonmeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEprus
3apsKEHHOT0 KOHJEHCATopa.

TexHuueckue yCTpoWcTBa U MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JNEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOpPOB, KOHIEHCATOp, KONMPOBAIHHBIN
amnmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIL ACUCTBUS JIIEKTPOMETPA.

B3anmopeiicTBre Ha’IEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE T0JI€ 3apSKEHHBIX TEll.

[IpOBOJTHHKH B 3JIEKTPOCTATUYECKOM ITOJIE.

DJIEKTpOCTaTUYECKas 3allMTa.

JIMpNeKTpUKHY B 3J1€KTPOCTATHUECKOM I10JIE.

3aBUCHUMOCTB JIEKTPOEMKOCTHU TUIOCKOT0 KOHAEHCATOPa OT TUIOUIAAH IJIACTUH, PACCTOSHUS
MEXKy HUIMH U JUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOr0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomuol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [locmoannwiii 3nexkmpuueckuii mok. Toxu ¢ paznuunsix cpedax

DNEeKTpUYECKU TOK. YCJIOBHS CYLIECTBOBAHUS DJIEKTPUYECKOrO TOKA. MICTOUHMKM TOKa.
Cuiia Toka. [IocTOAHHBIN TOK.

Hanpspkenune. 3akon Oma 17151 ydacTKa LIETIH.

DIIEKTPUUYECKOE CONPOTHUBJICHUE. VY nenbHOE CONPOTHUBIIEHUE BEILECTBA.
[locnenoBarenpHOE, NapaIENBbHOE, CMEIIAHHOE COEAMHEHNE IPOBOTHUKOB.

PaGora snextpuyeckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCTD 3J€KTPUUECKOTO TOKA.

DNEeKTPOABUKYIIAsl CWIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKa. 3aKoH OMa 1S
TTOJTHOU (3aMKHYTOM) AJIEKTprUecKoi nenu. KopoTkoe 3aMbIkaHUE.



DneKTpOHHas MPOBOAMMOCTD TBEPABIX METAJIIOB. 3aBUCUMOCTD COITPOTUBIIEHUS METAJIIOB
oT Temneparypbl. CBEpXIpOBOIUMOCTb.

DnexTpuueckuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBonuuku. CoOCTBEHHass W NpPHUMECHAs MPOBOJUMOCTb IOJTYIPOBOJIHHUKOB.
CaoiictBa p—N-niepexona. [lonynpoBogHUKOBEIE TPUOOPHI.

DONeKTpUYecKUii TOK B pacTBOpaXx M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAs
JUCCOIUanus. DIEKTPOIIN3.

DJIEKTpUYECKUH TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITENIbHBIN pa3psia. MoHus.
[Ina3zma.

TexHnYeCKne yCTpOICTBA U IPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHHUKH TOKa, ODJIEKTPOHArpeBaTelbHbIe MPHOOPHI, AJIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHUBIECHMSA, BaKyyMHBIH  JHOJ, TEPMHUCTOPpl U  (HOTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBII TNOJI, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIIPSIKEHMUSL.

3aBUCUMOCTb CONPOTUBIIEHUS UWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MONEPEYHOI0 CEYEHUs U MaTepuaa.

CMelmaHHOE COEIMHEHNE POBOIHUKOB.

[IpsiMoe u3MepeHue 3JIEeKTpOABMKYIIEH CHIbl. KOpPOTKOE 3aMBIKAHME TaJbBaHUYECKOIO
9JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBJIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE BJIEKTPOJIUTOB.

Hckposoii pa3psa 1 IpOBOJUMOCTB BO3yXa.

ORHOCTOPOHHSIS MPOBOAUMOCTD JUOJA.

Yuenuueckuu sxcnepumenm, rabopamopnulie pabomul

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABMKYIIEH CHIIbI HICTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTHBIICHHUS.

Habmtonenue snextposnunsa.

MexnpeamMeTHble CBSI3U

N3yuenne xypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce ocCymIecTBIsSETCS C y4&TOM
CoJlep)KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcamMH MaTeMaTuKH, OHOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOr'O IO3HAHMS:
sBJICHHE, Hay4HbIM (akt, rumoresa, (uzuyeckas BeIWYMHA, 3aKOH, TeOpHs, HaOroAeHue,
JKCIIEPUMEHT, MOJEIUPOBAHUE, MOZEIIb, U3MEPECHHUE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUI, TuHeiHas GyHKuus, napadoia, rurnepoona,
uX rpaduku U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIUH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC,
OCHOBHOE TPUIOHOMETPUUYECKOE TOKIECTBO, BEKTOPbl U MX MPOEKLUMU HAa OCH KOOPAMHAT,
CJI0)KECHHE BEKTOPOB.

buonoeus: Mexanndeckoe JBMKEHHE B JKUBOW mpupoje, 1udpdysus, ocMoC, TEII000OMEH
KMBBIX OPIaHMU3MOB (BHU[bI TEILIONEPEAaUt, TEIJIOBOE PABHOBECHUE), DJICKTPUUECKHUE SIBICHUS B
JKUBOW MPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpDHAast Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIAKOCTEH U Ta30B, JJICKTPUYECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTHYECKAs AUCCOLMALNS, FaIbBAHNKA.

TI'eoepaghus: B1axXHOCTH BO3IyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE ABMKEHHUM C UCIIOJIB30BAHMEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, MOJIIUIIHUKH, HCIIOJIb30BAHHUE 3aKOHA COXPAaHEHUS HMITyJbCca B TEXHMKE (pakera,
BOJOMET M JIpyrue), JABUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYEHUSI COBPEMEHHBIX MAaTepHalIOB, B TOM YHCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTAaTHYECKas  3alluTa,  3a3€MIICHHE



AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NpHUHTEp, dJIEKTpOHArpeBaTelbHbE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoguHamMnka

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKYUS

[TocrostHHBIE MarHuThL. B3anmMonelcTBHE NOCTOSHHBIX MarHuTOB. MarsmutHoe IoOJIe.
Bexrop maruutHOM MHAYKUIMHK. [IprHIMI Cyneprio3unyy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOM
nHAyKIMU. KapTuHa TMHUN MarHUTHOW WHIYKLIUHU TTOJISI HOCTOSIHHBIX MArHUTOB.

MarauTHO€e MoJje MPOBOJHHMKA C TOKOM. KapThHa JNWMHHUM MHAYKLIMH MArHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmnsIT OpcTena. BzaumozaeiicTBie NpOBOJHUKOB C TOKOM.

Cunia Amniepa, €€ MOlyJlb U HaIlpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTUIbl B
OJTHOPOJHOM MarHuTHoM mnose. Pabora cuinel Jlopenna.

SIBneHue DIIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW WHIYKIUU.
DIIEKTPOABMKYIIAS CUJIa UHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHoW nHaykunu dapanes.

BuxpeBoe anekTpudeckoe Imoisie. DIEKTPOABMKYIIAs CHUAa MHAYKIUU B IPOBOJHHUKE,
JBHUKYILIEMCS IOCTYIATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno JleHna.

NHayKkTUBHOCTD. fIBIEHNE CAMOMHAYKIMH. DJIEKTPOIBHKYILASI CHJIAa CAMOUHTYKIUU.

DHeprusi MarHUTHOT'O TOJISl KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE TOJIE.

TexHuyeckue ycTpoiicTBa M NPAKTHUECKOE IPUMEHEHHE: TOCTOSIHHBIE MarHUTBHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUL, UHAYKIUOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJI0HEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIuHMM MHAYKIMA MarHUTHOTO TIOJIS.

B3anmMopeiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBieHME IEKTPOMArHUTHOM UHIYKIIUH.

[TpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHHUS MAarHUTHOI'O
MIOTOKa.

SIBrieHME CaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomuol

N3ydyeHre MarHUTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOIO MAarHATA HAa PaMKY C TOKOM.

HccnenoBanue siBIeHNs 31€KTPOMarHUTHOW MHAYKIIHH.

Pa3nea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUNHbIE KONEOAHUA

KonebarenbHas cuctema. CBoOonHble MexaHHueckue KkojeOaHus. [‘apmMoHuueckue
koneOanus. Ilepuon, dwactora, amrumryna u (¢asza konebanwit. [IpyXKUHHBIT MasSTHHK.
MareMaTHuecKkuii MasiTHUK. Y paBHEHUE TapMOHUYECKUX Kojiebanuii. [IpeBpalienue snepruu npu
rapMOHUYECKHUX KOJIeOaHUIX.

KoneGarenbupiit koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HIACATHHOM
Koe0aTeTbHOM KOHTYype. AHAJIOTMs MEXIYy MEXaHWYeCKMMU U 3JEeKTPOMarHUTHBIMU



konebanusamu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UACAIBHOM KojleOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaronmx KojeOaHusX. BeIHYKICHHBIE MEXaHHMYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyX)aeHHBIE SJIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennsblii Tok. CUHYCOUAIbHBIM MTEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYTHOE U ACHCTBYIOIIEE 3HAUCHNUE CUJIBI TOKA Y HATIPSIKEHUSI.

Tpanchopmarop. IlpousBoacTBO, mepenaya U MOTPEOJICHUE DIEKTPHUSCKON IHEPTHH.
OKOJIOTMYECKHME PHUCKH TIPU IPOMU3BOACTBE 3JIEKTpodHepruu. KymnbTypa HCnonap30BaHMs
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: JJIEKTPUUYECKUM 3BOHOK,
reHepaTop NePEeMEHHOTO TOKA, JIMHUM 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTENbHON CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHUECKUN
MasITHUK).

HabGumroteHne 3atyxaroniux KouxeOaHui.

HccnenoBaHue CBOMCTB BIHYKICHHBIX KOJICOaAHUH.

HaGmonenne pe3onaHca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHNUS.

OcuuiorpaMmbl  (3aBUCUMOCTH  CUJIBI  TOKa W HANpsDKEHUS OT BPEMEHH)  JUIs
ANEKTPOMArHUTHBIX KOJIeOaHuil.

Pe3onanc npu mocnegoBaTeNbHOM COEIUHEHUH PE3UCTOpPA, KATYIIKUM WHIYKTUBHOCTH H
KOHJIEHcaTopa.

Mopenb TUHUY AIEKTPOIIepeIadn.

Yuenuueckuii sxcnepumenm, n1abopamopnuvie pabomol

HccnenoBanue 3aBUCUMOCTH MTEPHOJIa MAITBIX KOJIEOAHUH Tpy3a HA HUTH OT JUTHHBI HUTH U
Macchl Ipy3a.

HccnenoBanne miepeMEHHOTO TOKAa B IEMH W3 TOCJIEIOBATEIbHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 60IHbL

MexaHuyeckue BOJIHBI, ycloBuUs pacnpocTpanenus. [lepuoa. CkopocTs pacpocTpaHeHHs
u JiuHa BodHBL [lomepeunble W TpomosibHBIE BOJHBL HMHTepdepenumss u audpaxuus
MEXaHUYECKHUX BOJIH.

3Byk. CxopocTb 3ByKa. [' pomkocTs 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. YCJIOBHSI M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH. B3aunmuas
opueHTanus BektopoB E, B, V B anexkrpomarautHoit BosHe. CBOMCTBA 371€KTPOMArHUTHBIX BOJIH:
OTpakeHHEe, TMpeloMJIeHWe, Tnolspu3anus, audpaxius, uHtepdeperuus. CKOPOCTbH
3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 37EeKTpPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHuuUIBI paguoCcBsA3u U TeleBUACHUS. Paaronokanus.

DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl.

TexHu4ecknue yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
YJIBTPa3BYKOBasl JIMATHOCTHMKA B TEXHMKE W MEJIWLHHE, pajap, paauoONpUEMHHK, TEJIEBH30D,
aHTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPAHCHUE TTOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneOGmomnieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmoieHne oTpakeHHs U IPETOMIICHUSI MEXaHUIECKUX BOJTH.

Habmonenue untepdepeHnu u AUGpakmu MEXaHHUECKUX BOJH.

3BYKOBOH pE30HaHC.



HaGmtonenue cBS3M T'POMKOCTM 3ByKa M BBICOTHI TOHA C aMIUITMTYIOM M YacTOTOM
KoJIeOaHUH.

HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaKE€HUE, IPEJIOMIICHHE,
noJsispu3anus, 1udpakuus, nHTepdepeHIys.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [lpsMonnneilinoe pacrpocTpaHeHHE CBETa B OJJHOPOIHOM cpejie.
JIyu cBera. ToUeUyHBI UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHsS cBeTa. [locTpoeHHMe H300paKeHUH B TIIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkOHBI MPEJIOMJICHHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHHe. IIpenenbHbIll yroa MOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucnepcus ceeta. CiioxHbII cocTaB O0enoro cera. LgerT.

Cobuparomue W pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE U
OTITUYECKasi CHJIa TOHKOW JUH3BL. [locTpoeHune n300pakeHuil B COOMPAIOINX U PACCEUBAIOIINX
nuH3aX. @opMyIia TOHKOH JIMH3bI. Y BEJIMUYEHHE, 1aBAEMOE JTMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepennuss cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HAOIOZICHNST MAKCUMYMOB 1 MUHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakumonHas peméTka. YcCIoBHE HAONIOACHHUSA TIJIABHBIX
MaKCHMYMOB TIPH MaJICHUH MOHOXPOMATHYECKOTO CBETa HA AUPPAKIIMOHHYIO PEIIETKY.

[omsipusanus ceera.

TexHuyeckne ycTpoWCTBA W MPAKTHUECKOE MPHUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MIPOEKIIMOHHBIN armapaT, MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS ONITHKA, AU(PpaKIOHHAs PemETKa,
TIOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeiiHOE pacnpoCTpaHEHUE, OTPaKEHHE M IpejoMieHue cBera. OnrTuueckue
puOOPBI.

[lonHOE BHYTpeHHEE oTpaxkeHHe. Moienb cBeToBOA.

HccnenoBanue cBOWCTB N300pa)KeHUM B JIMH3aX.

Monenu MUKpOCKOIa, TEJIECKOIA.

Ha6mronenue narepdepeHimu ceera.

Habmtonenue nudpakuuu caera.

Hab6mronenue qucnepcuu cBeTa.

[lonmyueHue cekTpa ¢ HOMOLIbIO IPU3MBI.

[Tony4yeHue ciekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.

HabGntonenue nonsipu3aiyy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomuol

N3mepenue nokasatesis MpeaoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3AX.

HabGmoienue aucriepcuu cBera.

Pa3nes 6. OcHOBBI cieUAJBLHON TEOPHH OTHOCHTEIBHOCTH
['paHuIbl PUMEHUMOCTH KJIACCHUECKOM MeXaHukH. llocTynmatel crnenuanbHOW TEOpHUH
OTHOCHUTCJIIBHOCTH: HWHBApUAaHTHOCTL MOAYJIA CKOPOCTH CBC€Ta B  BaKyyMe, MIPUHIUIT
OTHOCHUTEJIbHOCTH DWHILITEHHA.
OTHOCHUTENBLHOCTD OOTHOBPEMCHHOCTHU. 33,M€I[JICHI/I€ BPEMCHH U COKpAUICHUC JJINHBI.
DHeprus U UMMYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYJIILCOM PEJIATUBUCTCKON YaCTUIBl. DHEPT U MTOKOSL.



Pa3znen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6AHMOGOU ONMUKU
®otonsl. Popmyna [lnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYJIbC
(dbotona.
OtkpeiTue u wuccinegosanue ¢orodpdexra. Ombitet A. I'. CroneroBa. 3aKoHbI
dboTorddexra. YpaBuenne DitnmTeitHa 1s horodddexra. «KpacHas rpanuna» Gpororddexra.
Hasnenue cera. OnbiTel [1. H. JIeGenena.
XHUMHUYECKOE IENCTBUE CBETA.
TexHuueckne yCcTpOHCTBA M IPaKTHYECKOE NPUMEHEHHUe: (OTOdIEMEHT, (POTOAATUHK,
coJiHe4Has OaTapesi, CBETOAUO/I.
Jlemoncmpayuu
®dotordPexT Ha yCTAaHOBKE C ITMHKOBOM TTACTHHOM.
HccnenoBanue 3akoHOB BHENTHETO GoTOdPdeKTa.
CBeTOoqHOI.
Conneunas Gatapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesauto o -uactuil. [lmanerapHas
Mozens atoma. [loctynarel bopa. Usnyuenue u nornomenue GOTOHOB MpH Mepexoie aToMa ¢
OJIHOT'O YPOBHS 3HEPIruu Ha Apyroil. Bunel cnexrpo. CrekTp ypoBHEH 3HEpPIrUuu atoMa BOJA0po/a.
BonHoBbIe cBoMicTBa yacTuil. Bonuel ne bpoiinsa. KopnyckynspHo-BOJIHOBOM 1yaau3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3ITyYEHUE.
TexHuyeckue yCTpOCTBA W TMPAKTHUYECKOE TMPUMEHEHHE: CHEKTPabHBIM aHaIu3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
OmnpenesneHne JUIMHBI BOJTHBI J1a3epa.
HabuntoieHne nuHeHyaThIX CIIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamopmusie pabomuol
HabGmtonenue nnHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo
DKCIEPUMEHTHI, I0KA3bIBAIOILIKE CII0KHOCTh CTpOeHUs siipa. OTKPbITUE PAAMOAKTUBHOCTH.
Omnsitel Pezepdopna no onpepeneHuto coctaBa paaloakTUBHOIO u3inydeHus. CBoiicTBa anbda-,
OeTa-, raMMa-u3ny4deHus. BnusHue pagnoakTUBHOCTH Ha JKUBBIE OPraHU3MBI.
OTtkpeITHE TPOTOHA U HEHWTpoHA. HykmonHas mozens siapa ['eiizenOepra—lBanenko. 3apsin
sapa. MaccoBoe uucio sapa. M3oronsl.

Anbda-pacniaz. DJIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacmajn. ['amma-u3nydeHue. 3aKoH
paanMoaKkTUBHOIO pacrnaja.

DHeprus CBSI31 HYKJIOHOB B szipe. SnepHbie cuibl. [ledekT macchl spa.

Snepusle peakuuu. JleseHue U CUHTES SIED.

SAnepusiii  peaktop. Tepmosnmepubiii cuHTe3. [IpoGiieMbl M TEPCTIIEKTUBHI  SIECPHOM
SHEPIreTHKU. DKOJOTUUECKHE ACTIEKTHI SII€PHOM SHEPTeTUKH.

DyieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HAOMIOICHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YaCTHII.

dyH1aMeHTAIbHBIC B3aUMOICUCTBHUS. EMMHCTBO (pr3nyeckoi KapTHHBI MHUpPA.

TexHudeckue ycTpoMCTBa M NPAKTHUECKOE NPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHast 6oMoOa.

Jlemoncmpayuu

Cu€TurK HOHM3UPYIOIUX YACTHII.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpekoB yacTuil (1o roToBeIM (poTorpadusim).



Pa3nes 8. DiieMeHTHI aCTPOHOMHUM M ACTPOPU3UKHU

Oranel pa3BuTUs acTpoHoMuH. [IpukiiaqHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/1bl, MJIAHETHI, UX BUANMOE ABH)KEHUE.

Conneunas cuctema.

Comnne. Comneunass akTUBHOCTh. Mctounmk sHeprum ComHina u 3BE371. 3BE3IBI, UX
OCHOBHBIE XapaKTepUCTHUKU. /lnarpaMmma «CIEeKTpaJIbHBIN KJIACC — CBETUMOCTDY. 3BE3/1bI ITIaBHOU
MIOCJIEJOBATEIIBHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETHMOCTB» Ul 3BE3X  TJIABHOU
IocJieJoBaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE TPEICTAaBIECHUS O
IIPOUCXOXKACHHUH U 3Boonnu CosHIA U 3BE31. DTaIlbl )KU3HU 3BE3.

Mnineunsiii [1yTs — Hama [Manaktuka. [Tonoxxenue u nuxenue Connua B ['anaktuke. Turbl
rajlakTuK. Pagnoranaktuky u kBazapbl. YEpHbIE ABIPHI B SAPAX FAJIAKTHK.

Bcenennas. Pacmmipenue Bceenennoil. 3axkon XaO6ma. PazOeranme ramaktuk. Teopus
Bbonboro B3psiBa. PenukToBoe n3imydeHue.

MacmrabHast cTpykTypa Beenennoil. MerarajiakTuka.

Hepeménnsle npo0iaeMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabntoneHus HeBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIIOKEHUH
JUTSL OTIPEJICIICHUS TTOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IMS
CeBepHOro nomymapus 1 sipkue 3BE3/bl.

Ha6mronenus B reneckon Jlynsl, mianer, Maeuynoro Ilytu.

O0o0maroiee NOBTOPeHUE

Ponp ¢usuku u acTpOHOMHUM B SKOHOMHMYECKOM, TEXHOJOTMYECKOW, COIMAILHOW |
THUYECKON cpepax nesITeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKH M aCTPOHOMUU B COBPEMEHHON
HAayYHOH KapTHHE MHpa, poJib (u3mueckoil Teopun B (OPMHUPOBAHUU TPEICTABICHHUHA O
(¢u3nyecKoi KapTHMHE MHpPA, MECTO (PU3UUECKOM KapTUHBI MUpa B OOLIEM ATy COBPEMEHHBIX
€CTEeCTBEHHO-HAYUYHBIX NPECTABICHUN O IIPUPOJIE.

MesxknpeaMeTHbIE CBSI3U

N3yuyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisiercs ¢ Y4ETOM
COJIepXKATEIbHBIX MEXIIPEIMETHBIX CBsI3€ C KypcaMH MaTeMaTUKH, OWOJIOTHUH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nousamus, CBS3aHHbIE C M3YyYEHHEM METOAOB HAyYHOI'O IO3HAHMS:
SIBIICHHWE, HayyHbId (akT, rumore3a, (Qu3nMyeckas BeIUYMHA, 3aKOH, Teopus, HaOI0JeHUeE,
JKCIEPUMEHT, MOACIMPOBAHUE, MOECIIb, U3MEPECHHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHMH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HUX
IIPOEKIMM HAa OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTapHbIX (DYHKIIMH,
MIPU3HAKH 110100 TPEYTOJILHUKOB, ONpeesieHHEe TUIOMAAN IUIOCKUX (GuUryp u oobéma ted.

Buonozus: >nextpudeckue sIBIEHUS B )KUBOM IIpUpoe, KojaeOaTeIbHbIe JBUKEHUS B )KUBOU
IIPUPOJIE, OITUYECKHUE SIBJICHUS B )KUBOU NIPUPOAE, NEICTBUE paANallii Ha KUBbIE OPTaHU3MBbI.

Xumusa: CTpOEHHME AaTOMOB M MOJIEKYJ, KPHUCTAUIMYECKask CTPYKTypa TBEPABIX TElI,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKOM pEIETKH, CIIEKTPaJIbHbII aHaIu3.

l'eoepaghus: marHuTHBIE MOIIOCA 3€MJIM, 3aJI€KH MarHUTHBIX Py, (GoTochEMKa 3eMHOM
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICCHUM.

Texnonozcus: MTMHUMA DJIEKTPOINEpENay, TEHEPATOP IMEPEMEHHOIO TOKA, DJIEKTPOJBUTATEIIb,
WHAYKIMOHHAsT TeYb, pajap, paAuONpUEMHMK, TEJIeBH30p, aHTeHHa, TenedoH, CBYU-meus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapes.



IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypOBHE CpeIHEro OOIIero oOpa3oBaHUS
(6a30BBII  ypOBEHB) JIODKHO  OOECTICUYHTHh  JIOCTHIKCHHE  CICAYIONUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEJIMETHBIX 00pa30BaTebHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATbHI

JIN4HOCTHBIE pe3yibTaThl OCBOCHMs y4deOHOro mpeamMera «DPH3HMKa» TOIDKHBI OTPaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHOW BHYTpPEHHEU
MO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAIMid, MO3UTHBHBIX BHYTPEHHUX
yOeXKIeHUH, COOTBETCTBYIOUIUX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHHCKOTO  0OIIecTBa,
pacuIMpeHne KU3HEHHOTO ONbITa M ONbITA JAEATEIBHOCTH B IMPOIECCE PEeaH3allid OCHOBHBIX
HanpaBJIeHUH BOCIIUTATEILHON ACSITEILHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:knaHCKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTDh TPAXKAAHCKOH MO3MLIMU OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA;

NPUHATHE TPAJAULMOHHBIX OOIIEYEIIOBEUECKUX TYMAaHUCTHYECKHUX M JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIFHOCTh B HMHTEPECax TIPa)KITaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHIH B 00pa30BaTeIbHOI OpraHU3allny;

YMEHHE B3aWMOJICHCTBOBATh C COIHUAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU M Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOW U BOJIOHTEPCKOM NEATETFHOCTH;

2) IaTPHOTHYECKOI0 BOCITUTAHMS:

c(OpMHUPOBAHHOCTH POCCUMCKON I'Pa’KAAHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[ICHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSM POCCUUCKUX
yU4€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO TIOBEACHHS;

CHOCOOHOCTH OLICHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JCSTEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOIO OYAYILIEro;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

3CTETUYECKOE OTHOILEHHE K MHPY, BKIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, IPHUCYILETO
(buzmveckoi HaykKe;

5) Tpy10BOr0 BOCIIHTAHHUSI:

MHTEPEC K Pa3INIHBIM cepam MpodecCHOHATBHOM 1eITETbHOCTH, B TOM YUCIIE CBSI3aHHBIM
¢ (pu3MKOW M TEXHUKOW, YMEHHE COBEepUIaTh OCO3HAHHBIM BBIOOp Oyaymie mpodeccun u
peaIn30BBIBaTh COOCTBEHHBIE KU3HEHHbIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa30BaHUIO B 00jacTu (U3MKU Ha
MPOTSHKEHUH BCEl KHU3HU;

6) 3K0JIOrHYeCKOro BOCIIUTAHUSI:

Cc(OPMUPOBAHHOCTh HKOJOTWYECKOH KYyJIbTYpHl, OCO3HaHWE TIJIOOAIBFHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIeM;

MJIJAHUPOBAHUE U OCYIIECTBIICHUE JIECTBUI B OKPYXKAIOIIEH CpeJie Ha OCHOBE 3HAHUS 1€
YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacIIMpeHue OmbITa JIESTETBHOCTH OSKOJOTMYECKOH HamNpaBICHHOCTH Ha OCHOBE
UMEIOIUXCS 3HAHUIM 110 (PHU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMUSI:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTUA HU3NUECKON HAYKU;

0CO3HAHHME LIEHHOCTU HAYYHOU JEATENIbHOCTH, TOTOBHOCTh B IPOILIECCe U3YUEHUS (PU3UKU
OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENBCKYIO e TENIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIe YyHHBepPCcAIbHbIE YUeOHbIE AeiicTBUSA
ba3oBble JlornyecKue 1eMcTBUA:

CaMOCTOSITENIbHO (pOpMynHpoBaTh M aKTyaJU3WpoOBaTh MpobdiieMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIpEeIeIIATh LeNIU AeSITeIbHOCTH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B PACCMATPUBAEMBIX (DU3UUYECKUX SIBICHUSX;

paspabaTbIBaTh IUIAH peUIeHHs MPOOIEeMBI C YUETOM aHAIN3a UMEIOLINXCS MaTepUAIbHBIX
Y HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTENbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISAM,
OLIEHUBATh PUCKH MOCIIEICTBUI NeSTEITbHOCTH;

KOOPAMHHUPOBATh M BBINOJIHATH pabOTy B YCIOBUAX pPEaTbHOr0, BHUPTYAIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoBble uccienoBarenbckne 1eiCTBUS:

BJa/IeTh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU TMOHATUAMU U METOAaMH (PH3NUECKOU
HAYKH;

BJIa/IeTh HaBBIKAMHU Y4eOHO-MCCIIEOBATEIBCKON U MPOEKTHOM NEATeIbHOCTH B 00MacTu
(¢u3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY MOUCKY METOZOB PEIICHUS 3a/1a4
(hU3MUECKOTO CoAepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TTO3HAHMS;

BJIAJICTh BHJAMH JEATEIBHOCTH MO TMOJYYCHHWIO HOBOTO 3HAHUWS, €r0 HHTEPIIPETaInH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYalUsAX, B TOM YHUCJE IPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBIABIIAIT TNPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTyaJIM3HpOBaTh 3a7ayy, BBIIBUIATh
TUNoTe3y €€ peleHus, HaX0IUTh ApIrYMEHTHI 1JIs I0Ka3aTeIbCTBA CBOUX YTBEP KICHUI, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBATH MTOTYYCHHBIC B XOJI€ PEIICHUS 3a/1a4H PE3yJIbTaThl, KPUTHUECKH OIICHUBATh
UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOM JESATEIILHOCTH, B TOM
qHcIe PU U3YYEeHUH (DU3UKH;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM, OEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3HKE B IPAKTUYECKYIO 00JIaCTh KU3HEACITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00J1acTe;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUrHHAIbHBIEC TOIXOAbI U PEIICHHS;

CTaBUTh MPOOJIEMBI U 33]a4H, TOIYCKAIOIINE aIbTEepPHATUBHBIC PEILICHUSI.

Padora ¢ naopmanmeii:

BJIa/IeTh HABBIKAMH MOJy4YeHHs] MH(GOpMalUK (PU3NYECKOTO COJEp:KaHUs M3 HCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOATEIBHO OCYILECTBIATh IIOMCK, aHajlIM3, CUCTEMAaTU3alUI0 W
HHTEPIIpETALNIO HHPOPMAIK Pa3IUYHbIX BUJOB U (POPM MpeacTaBIeHUS;

OLIEHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCIIONIb30BaTh CpeAcTBa HMHMOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
peleHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHM3ALMOHHBIX 3aJad4 C COOJIOJIEHHUEM
TpeOOBaHUIl SPrOHOMHKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, PECYpCOCOepeKeHUs, TPABOBBIX U
STHYECKUX HOPM, HOPM HH(OPMAIIHOHHON 0€3011acHOCTH;



CO3/1aBaTh TEKCThl (PU3NYECKOI0 COJAEpKaHHs B pPA3JIMYHBIX Qopmarax ¢ y4E€ToM
Ha3HaYeHUs NH(OpPMaLIK U LIETIEBOM ayAUTOPHH, BBIOMpast ONTUMAIBbHYIO (OpMY NpeCcCTaBIeHUS
Y BU3yaJIU3alUu.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKH U BO BHEYPOUHOU €A TEIbHOCTH;

pacro3HaBaTh MPEINOChUTKA KOH(MIMKTHBIX CUTYAIlM U CMATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHHS C HCIOJIB30BAHUEM SA3BIKOBBIX
CPEJICTB;

IIOHUMATh U MCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW M MHIMBHIyalbHOM padoThI;

BBIOMpPATh TEMAaTUKy M METOJIbI COBMECTHBIX ACHCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO 4JI€Ha KOJUICKTHBA;

IPUHUMATh 1I€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBaTb M KOOPJUHHPOBATH
JEUCTBUA 110 €€ NTOCTHKEHUIO: COCTABIIATh IUIaH ACHCTBUM, pacIpelesaTh POIU ¢ Y4ETOM MHEHUN
YYaCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHOU pabOTHI;

OLIEHUBATh Ka4e€CTBO CBOETO BKJIAJa U KaKAOr0 Y4aCTHHKA KOMaH/bl B OOLIUI pe3ysibTaT
0 pa3padOTaHHBIM KPUTECPHUSIM;

npeJyaraTe HOBBIE ITPOEKTHI, OLICHUBATH WACHU C IMO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPATETMYECKOE TIOBEJECHUE B PA3NIMYHBIX CHUTYalHsX,
MIPOSABIISATH TBOPUYECTBO U BOOOPpaXKEHHE, ObITh MHUIIMATHBHBIM.

PerysiTuBHbIe YHUBepcaIbHbIe y4eOHbIe 1eiiCTBHA
Camoopranuszaums:
CaMOCTOSITEIIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATEIBHOCTh B 00JacTH (U3WKU U
aCTPOHOMMH, BBISABJIATH IPOOJIEMBI, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOSITEJIbHO COCTABJISATh IUIAH PELICHMsI Pacu€THBIX M KayeCTBEHHBIX 3a]ad, IUIaH
BBIIIOJIHEHUS] MPAKTUYECKOW paboThl C y4&TOM HMMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYalUsM;
pacHMpsATh paMKH y4eOHOTr0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHHUI;
JieNlaTh OCO3HAaHHBIM BBIOODP, apryMEHTUPOBaTh €ro, Oparth Ha ceOs OTBETCTBEHHOCThH 3a
pelieHue;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
croco0CTBOBaTh (POPMUPOBAHUIO U TIPOSIBICHUIO SPYIULIUU B 00J1aCTH (DPU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOIM 00pa30BaTEIbHbIN U KyJbTYPHBII YPOBEHb.
CaMOKOHTPO/Ib, IMOIIMOHAIbHBIH MHTEJIEKT:
J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;
BJIJICTh HAaBBIKAMU I103HABATEIbHON peduieKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTEINIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMIA;
UCTIOJIb30BaTh MPUEMBI peIEeKCHUU JIJIs1 OLICHKH CUTYallMH, BBIOOpa BEPHOTO PEIICHNUS;
YMETb OLICHUBATbh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
IPUHUMATh MOTHBBI U ApIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTAaTOB JAEATEIbHOCTH;
INPUHUMATB ce0s, TOHUMasi CBOM HEJOCTATKU U JJOCTOUHCTBA;
IPUHUMATh MOTHBBI U ApIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTAaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO APYTUX HA OIIUOKH.
B mporecce 1oCTHXKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MTPOrpaMMBbl 1O (PU3UKE IJIs
YPOBHSI CpeAHEro o01ero oopa3oBaHus y oOy4yaroIlIUXCs COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
WHTEJUICKT, TPEATIONIAralonni chOpMUPOBAHHOCTD:



CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIIBHOE COCTOSIHHE,
BHJICTh HANPABJICHUS Pa3BUTHUSI COOCTBEHHOM AYMOITMOHAIBHOU c(hepbl, OBITh YBEPEHHBIM B ceO€;

CaMOpEeTryJIMPOBaHHUS, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATH OTBETCTBEHHOCTh
3a CBOE MOBEICHHE, CIIOCOOHOCTD aIalITUPOBATHCS K SMOITMOHABHBIM U3MEHEHHUSM H MPOSIBIISATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIONMICH CTPEMJICHHE K JOCTIDKEHUIO 1T U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/ISI 3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYruX,
YUUTBIBATH €0 MIPH OCYIIECTBICHUN OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKIIFOYAIOLIUX CIIOCOOHOCTH BHICTPAWBATh OTHOILIEHUS C APYTUMU
JTOBMU, 3200TUTHCSI, IPOSIBIISATH UHTEPEC M pa3pemiaTh KOHQIUKTHL

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenust B 10 Kiacce mpeaMeTHbIe pe3yIbTaThl HA 0a30BOM ypPOBHE JOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHM:

JIEMOHCTPUPOBATh HA MpUMEpax poyib U MecTO (GU3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHUHBI MHpA, B Pa3BUTHUH COBPEMEHHON TEXHHMKH M TEXHOJIOTHH, B MPaKTHUYECKOU
JIeSITCTEHOCTH JIFOJICH

YYUTHIBATh TPAHMIIBI TPUMEHECHHSI W3yYEHHBIX (U3MYECKUX MOJCIICH: MaTepHaIbHAs
TOYKa, WHEpIMAIbHAs CHUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, WACAIBHBIA Tra3, MOJETH
CTPOEHHS Ta30B, )XKUIKOCTEH W TBEPABIX TEJ, TOUCHHBIN DIEKTPUUECKHUN 3aps] MpU PELICHUU
(du3nUecKux 3a1a4;

pacrno3HaBaTh (pU3MUecKue sBIEHUS (TMpolecchl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHHKU, MOJ'IeKy.TIS[pHO-KI/IHeTI/ILIGCKOI\/'I TCOpI/II/I CTpOCHI/Iﬂ BC€IICCTBA U BHCKTPOILI/IHaMI/IKI/II
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHHE Tel,
JBUKCHHE TI0 OKPYKHOCTH, HHEPITUS, B3auMoielicTre e, muddy3us, OpoyHOBCKOE JBUKCHHE,
CTPOCHHE KUAKOCTEH U TBEPJBIX TEJ, U3MEHEHHE 00bEMa TeJl MPHU HATPEBAHUU (OXJIAXKICHHH),
TEIJIOBOE pPAaBHOBECHE, HCIApPEHUE, KOHIEHCAIMA, IUIABJICHUE, KPHUCTAIIU3AIMs, KUIICHHE,
BIIQYKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b
MEXIy TapaMeTpaMu COCTOSHMSI Ta3a B HW3OIPOIEcCaxX, AJIEKTPHU3alUsi TeJ, B3aUMOJCHCTBUE
3apsi/ioB;

OITMChIBATh MEXAaHHNYCECKOC JIBUKXCHUC, I/ICHOJ'II)SYﬂ (bl/ISI/I‘-IeCKl/Ie BCJIMYHNHBI. KOOp)II/IHaTa,
MyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJla, UMITYJIbC Tella, KHHEeTHYecKas
SHEprusi, TMOTCHIMATbHAS SHEPrusi, MEXaHWYecKas padoTa, MEXaHWYECKas MOIIHOCTh; IPH
OIIMCaHUU HpaBI/IJ'IBHO TpaKTOBaTB (1)I/I3I/I‘-I€CKI/H>'I CMBICJI I/ICHOJIL3y€MLIX BCINYHH, UX O603Ha‘-IeHI/I$I
Y eUHUIIbI, HAXOAUTh (OPMYJIBI, CBA3BIBAIOIINEG JAHHYI (DU3UYECKYIO BEIUYUHY C IPYTUMH
BCIMYHNHAMU,

OTHMCHIBAaTh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIC SIBJICHHS, HCIOJIB3Ys
(1)I/I3I/I‘-I€CKI/IC BCIWYHMHBI: OaBJICHUC TIasa, TeMHepaTypa, Cpe,Z[H}ISI KHHCTHUYCCKas 3Hepr1/151
XA0THYECKOTO JIBMKCHHUS MOJICKYJ, CpEIHEKBAJApaTUYHAsT CKOPOCTh MOJIEKYJ, KOJUYECTBO
TETUIOTHI, BHYTPEHHsISI dHEprus, padora ras3a, KOd(pQUIMEHT MOJEe3HOr0 IEHCTBUS TEIUIOBOTO
JBUTATEJIS; TIPU OTMCAHUH TIPABUIILHO TPAKTOBATHh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMUMH,
nux 0603Ha‘{CHI/ISI U CAUHUIIBI, HAaXOIUTb (1)0pMy.HbI, CBS3BIBAKOIIIHC I[aHHYIO (1)I/I3I/I‘-IGCKyIO
BEJIMYUHY C IPYTUMHU BEITNUHUHAM;

OIINChIBATH I/I3y‘-IeHHBIC BHeKTpI/I‘-IeCKI/Ie CBOI>'ICTB3. BC€IIECCTBA U 3JICKTpI/I‘-IeCKI/IC ABJICHUA
(portecchl), UCTIONB3YST (HPU3UIECKUE BEIMYMHBI: DJCKTPUUCCKUNA 3apsijl, dJIECKTPUUYECKOE TOoJIe,
HaHpH)KéHHOCTB 11014, IIOTCHIHAJI, pa3HOCTb INOTCHIINAJIOB, HpI/I OIIMCaHUHN HpaBI/IJIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAUCHUS W CIUHHIIBI;
yKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH BETUYNHAMH;



aHATM3UPOBaTh (PU3MYECKHE MPOLECCHl U SIBICHUS, UCHOb3yd (PU3NYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro tarotenus, |, |l u Ill 3axkonst HpioTOHa, 3aK0H coxpaHeHUS
MEXaHUYECKON SHEprHH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHLUI CYNEPIO3UIUH CUJI, TIPUHIIMIL
paBHOIPABUsT MHEPIIHATBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b CpPEJHEH KWHETHYECKOW SHEPTrUU TEIUIOBOTO JIBHKECHHUS
MOJIEKYZ ¢ aOCOJIOTHOM TeMIlepaTypo, MepBBIi 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPaHCHHUS
AJIEKTPUUYECKOTO 3aps/a, 3aKoH KysoHa, mpy 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTHIeCKOE BhIPAXKEHHUE M YCIIOBUS (TPAHUIIbI, 00IaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHIIUITBI JICHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pasnuyaTh yCIOBHs UX O€30MaCHOT0 HCIOIb30BAHUS B TOBCEAHEBHON KHU3HU;

BBITIOJIHATh HKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3MUECKUX SBICHUH M TPOLECCOB C
WCIIOJIb30BAHUEM  TPSIMBIX U KOCBEHHBIX M3MEPEHHUH, TpuU ITOM  (HOpPMYyIUpOBaThH
npo0OieMy/3aaady v TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPETIOKEHHOTO
000pynoBaHus, IPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOBL;

OCYIIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEpPEeHHs (U3UUECKUX BEIWYHH, IMPH ITOM
BbIOMpaTh ONTHUMAIBHBIM COCO0 WM3MEpPEeHUs M HCIONb30BaTh H3BECTHBIE METOJbI OICHKHU
MOTPEIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTU MEKIY (PU3NUECKUMU BEIMYUHAMH C UCTIOJIB30BAHUEM MPSMBIX
W3MEpEeHUH, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3yJIbTAThl IMOJY4YCHHOMN
3aBUCUMOCTHU (PU3NYECKUX BEITUYMH B BUIE TAOIUI] U TpadUKOB, AeTaTh BHIBOJBI 110 pe3yIbTaTaM
WCCIICIOBAHMS,

coOmrofaTh mMpaBwiIa 0€30MacHOr0 TPyAa IMPH MPOBEACHUU HCCIENOBAaHUM B paMKax
y4eOHOTO IKCIEPUMEHTa, Y4eOHO-MCCIIEAOBATEILCKOM W TNPOEKTHOW JEATEIIbHOCTH C
WCIOJIb30BaHUEM U3MEPUTENbHBIX YCTPOUCTB U JIa0OpATOPHOTO 00OPYAOBAHUS;

pemaTth pacuéTHBIE 3aJa4d C SBHO 3aJaHHON (PHU3MUECKOM MOJENbI0, HCIIONIB3YS
(u3nueckre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJHM3a YCIOBUS 3a7aud BBIOUPATh (GU3UUYECKYIO
MOJIeNb, BBIICIATH (U3WYECKHE BEIMYUHBI M (OPMYINBI, HEOOXOMUMBIE sl €€ pelIeHus,
MIPOBOJIUTH PACcUEThl U OLIEHUBATh PEAbHOCTH MOJIyY€HHOT'O 3HaUeHUs (PU3MUECKOM BEIUYHHBI,

pemaTh KauyeCTBEHHBIC 3aJ[aud: BBICTPAMBATH JIOTUYECKH HETPOTHBOPEUYMBYIO IICTIOUKY
paccyX1eHu# ¢ ONopoil Ha U3yYeHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUYECKUE SIBICHUS;

UCTIOJIB30BaTh IPY PEIICHUH YYEOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUT
JUIs TIOUCKA, CTPYKTYPHPOBAHUS, HMHTEPIPETALUN W MPEACTaBICHUs Yy4eOHOW M Hay4yHO-
MOITYJISIPHOM HH(DOPMAIINH, TOTyYeHHON U3 Pa3IMYHBIX ICTOYHUKOB, KpUTUYECKH aHATTM3UPOBATD
noJry4aeMyro HHpopmanuio;

IPUBOJUTH MPUMEPHI BKJIAJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, O0ObSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUUECKIE 3HAHUS 110 (U3KKE B TOBCEAHEBHOM KU3HU I OOeCTIeUeHUs
6€3011acHOCTH NpU 00paleHHH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH, Il COXPaHEHUS
3J10pOBbS U COOIIOICHHSI HOPM AKOJIOTMYECKOT0 MOBEIECHUS B OKPYKaIOLIEH cpejie;

paboTath B IpyIIE C BHIIOIHEHUEM PAa3IUYHBIX COLUAIBHBIX POJICH, IUIaHUPOBATh paboOTy
IpYNONbl, palMOHAIBHO pacHpelessTh OO0f3aHHOCTM U IUIAHUPOBATh JEATENBHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, aJeKBATHO OLEHHBATh BKJAJ KaXJOTO W3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMOM MPOOIEMBI.

K xonmy oOyuenust B 11 kiacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OoTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

JIEMOHCTPUPOBATh HA MpPUMeEpax poyib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHMKHU W TE€XHOJIOTHUM, B MPAKTUYECKOU
JeSITETbHOCTH JIF0/IeH, 1IeJIOCTHOCTD U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHUS M3YYEHHBIX (U3MUECKHX MOJeNeld: TOUYEeYHBIN
AIIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCYHBIN HCTOUHHUK CBETA, sIIEPHAsI MOJIEb aTOMa, HyKJIOHHAS
MOJIeNIb aTOMHOTO si/ipa MpH pelieHnH (pU3nIecKux 3aaad;



pacno3HaBaTh (QU3MYECKUE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN M KBAaHTOBOM (DM3MKH: 3JIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBHUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAs
WHAYKIHS, JCHCTBHE MArHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JIBIDKYIIHICS 3aps,
ANEKTPOMArHUTHBIE KOJICOAHHS M BOJHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHus, audpakuus U MOISIpU3aLMSL  CBETa, JUCHEPCUs CBETa,
tdotoanexTpudeckuit 3pdext (hotorddekr), cBeToBOE NaBICHNHE, BOSHUKHOBEHHE JIMHEWYATOTO
CIIEKTpa aToMa BOJOpO/la, €CTECTBEHHAs! U UCKYCCTBEHHAs paIuOAKTUBHOCTb;

ONUCHIBaTh M3YUYEHHBIE CBOICTBA BEHIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO MTPOBOAMMOCTD PA3IMUHBIX CPENl) U AJIEKTPOMATrHUTHBIE SIBJICHMS (TPOLIECCHI),
UCTIONB3Ysl (M3WYECKHE BEIUYMHBI: DICKTPUUSCKUN 3apsi, CHUJa TOKa, OJIIEKTPUIECKOE
HaMpsHKeHUe, JIEKTPUUIECKOe COMPOTUBIIEHUE, PA3HOCTh OTEHIIMAIOB, JIEKTPOIBIKYIIAs CUIIA,
paboTa TOKa, MHAYKLMS MAarHUTHOrO Mojs, cuia Awmmepa, cwia JlopeHla, MHAYKTUBHOCTH
KaTYIIKH, SHEPTUsl JIEKTPUYECKOr0 W MArHUTHOTO TOJIeH, MepHoA MU YacToTa KosneOaHui B
Kosie0aTeTbHOM KOHTYpE, 3apsii M CHJla TOKa B MPOIEcCe TApMOHUYECKHUX AJIEKTPOMAarHUTHBIX
KojeOaHul, (POKycHOE pacCTOSIHHE M ONTHYEeCKas CHJia JIMH3bI, MPHU ONHUCAHUU TMPABUIBHO
TPAKTOBAaTh (DU3MYECKHA CMBICT HCIIOJIB3YeMbIX BEIWYMH, WX OOO3HAYCHHS W CIUHUIIBI,
yKa3bIBaTh (OPMYIIbL, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BETUUYUHAMU;

ONHCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS W TIPOIECCHI, HCIONB3YSd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIGKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETa, SHEPTUs U
uMnynbc (OTOHA, TEPHOJ IOJypaclaga, SHEeprus CBS3M AaTOMHBIX SJAEp, IMpU OINUCAHUU
MPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICT HCHOJIB3YEMbIX BEJIMYMH, WX OOO3HA4YeHUS U
SVHHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINC JAHHYIO (DU3MYECKYIO BEIIMUUHY C JPYTrUMHU
BEJIMUMHAMU, BBIYUCIIATH 3HaUCHUE (PHU3NIECKO BETUYHHBI,

aHAM3UPOBATh (DPU3MUYECKHE MPOIECCHl W SIBICHUS, UCMONB3YSd (DU3NYECKHE 3aKOHBI H
OpUHIMIBL: 3akoH OMa, 3aKOHBI TMOCIEAOBATEIBHOTO M MapaIEIbHOTO COCAMHEHUS
NPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3aKkOH 3JIEKTPOMAarHUTHOW  WHIYKIMH, 3aKOH
MPSIMOJIUHEIHOTO PACIPOCTPAHEHUS CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHUE DiHIITeHA 11 poTod(hPeKTa, 3aKOH COXPAHSHHS YHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPaHEHHUsS AJIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHHS] MacCOBOTO YHUCIA,
noctrynatel bopa, 3akoH paaMOAKTUBHOIO pacmaja, IOpU STOM pasjdyaTh CJIOBECHYIO
(hOpMyIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOEe BBIPAKECHHWE W YCJIOBUS (TpaHUIIBI, 00IacTH)
MIPUMEHUMOCTH;

OTIpEeNIATh HANpPABICHHWE BEKTOPA MHAYKIUM MArHUTHOTO TOJSl MPOBOJAHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH U OMHCHIBATH N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKOH JIMH30M;

BBINOJHATh SKCIIEPUMEHTHI 10 HCCIECJOBAaHUIO (PU3NYECKUX SIBICHUI M MPOLECCOB C
WCTIONIb30BAHMEM TPSIMBIX W KOCBEHHBIX HW3MEpPEHUW: Tmpu 3TOM  (POpMYyIUpOBaTh
npoOJieMy/3a1auy U THIIOTE3Y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPE/I0KEHHOTO
000pyIOBaHus, IPOBOIUTE OMBIT U (HOPMYIIHUPOBATH BHIBOBL;

OCYIIECTBIISITh MpSMbIE W KOCBEHHBbIE H3MEpEeHHs] (PU3MUECKHX BEJIWYMH, HPU ITOM
BEIOMpATh ONTUMANBHBIN CHOCOO M3MEpEHUsT W WCIOIh30BaTh HM3BECTHBIE METOJBI OICHKH
MOTPENTHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTU (DU3MUECKHX BEIMUUH C UCTIOIH30BAaHUEM MPSIMBIX U3MEPEHUI:
IIpU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTAaThl MOJYYEHHON 3aBUCUMOCTHU
(¢u3MuecKUx BENMYMH B BUAC TaOnuil U TpaduKOB, JdeNaTh BBIBOABI IO pe3ylbTaTaM
HCCIeIOBaHUS;

coOmoaaTh MpaBuia O€30MacHOro TpyJda MPH INPOBEJICHUM HCCIENOBAaHMNA B paMKax
y4eOHOr0 SKCIIEpUMEHTa, Y4eOHO-UCCIIEIOBATENbCKOW W TPOEKTHOM JEATeNbHOCTH C
HCII0JIb30BAHNEM U3MEPHUTENIbHBIX YCTPONCTB U 1a0OpaTOPHOro 000PYAOBAHNUS;



pemarh pacuy€THbIE 3aJayd C SBHO 3aJaHHON (U3MYECKON MOJENbI0, HCIONb3Ys
(u3nueckre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a7aud BBIOUPATh GUZHYECKYIO
MOJIe/b, BBIICNATH (U3NYECKHE BEIMYUHBI M (QOPMYINbI, HEOOXOAMMbIe Il €€ pelIeHus,
IIpOBOIUTH paC‘-IéTBI " OOCHHUBATH PCAJIBHOCTD IMOJIYUYCHHOI'O 3HAUCHUA (1)I/I3PI‘IGCKOI>'I BCJIINYNHBI;

pemaTh KauyeCTBEHHbIE 3a/1aud: BBICTPAMBATh JIOTUYECKU HENPOTHUBOPEUUBYIO IIETIOUKY
pacCyXJIeHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

HCIIOJIB30BAaTh IIPU pCHICHUN yT-I€6HLIX 3aZ1a4 COBpCMCHHBIC I/IH(bOpMaI_II/IOHHBIQ TEXHOJIOTHUHU
JUISL TIOUCKA, CTPYKTYPHUPOBaHUS, HMHTEPHOpPETALMU M TPEACTABICHUS Y4eOHOW M Hay4yHO-
OIS PHOM MH(POPMAIIUH, TOJTyYeHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAJTH3UPOBATh
oTy4aemMyro HH(OpMaIuio;

OOBSICHATH MPUHIIHIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iudaTh
yCIIOBUS MX O€30MacHOT0 UCTIOIB30BaHUS B IIOBCETHEBHOM KU3HU;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

HCIIOJIB30BATh TCOPCTHICCKUC 3HAHUA 110 (1)I/I3I/IK€ B HOBCGHHGBHOﬁ JKU3HU TJI4A OGCCHC‘-ICHI/ISI
0€30MacHOCTH NIpU OOpAIEHUH ¢ TPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMM, JIJISI COXPAHEHUS
3II0POBBSI U COOITIOJICHHSI HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPY)KAIOILEH cpejie;

paboTaTh B TPYIIIE C BHIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, MIIaHUPOBATh paboTy
IpyNNbl, palMOHAIBHO pacHpelessiTh OOS3aHHOCTH U  IJIAaHUPOBATh JAESATENBHOCTh B
HECTaHJApPTHBIX CHUTYallUAX, aIeKBATHO OLICHMBATh BKJIAJ Ka)JIOTO U3 YYaCTHUKOB TPYIIIbI B
pelIeHne paccMaTprUBaeMon IPOOIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBOo 4acoB JIeKTPOHHbIE
o HaumeHoBaHue pa3iesioB 4 TeM (uudpoBbIe)
Ne o/ IpOTpAMMEL Beero KOﬁHTpOJILHbIe HpﬁaKTuquKne 06pa3oBATETbHbIE
padoThI padoThI pecypebi
Paznen 1. PUZUKA U METO/Ibl HAYYHOI'O IIO3HAHUSA
11 ®u3uKa 1 METOJbl HAYYHOT'O O3HAHUS 2 bubmorexa [IOK
' AIPT HayH https://m.eds00.ru/7f41bf72
Htoro mo pazneny 2
Pa3nea 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kusemarnka > https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
22 Jluamuica ! https://m.edsoo.ru/7f41bf72
bu6anoreka LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6mmoreka [IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBEI TEPMOHHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 butmmoreka [JOK
' Da30BbIC TIEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro mo pasnerny 24

Pazpgea 4.

SJIEKTPOAUHAMMUKA



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

bubmuoreka [JOK

4.1 DUeKTpOCTaTHI 10 https://m.edsoo.ru/7f41bf72
492 [TocTostHHBIM 31eKTpUYecKUid TOK. Toku 12 bu6nuorexa [IOK
' B PAa3JIMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 22
PezepBHOE Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME



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

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
. HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/ S — Beero KOﬁHTpOJ‘[LHbIe HpﬁaKaneCKne 06pA30BATETBHbIC
padoThI padoThI pecype
Pazpnen 1. JIEKTPOANHAMMUKA
11 MaruautHoe nose. DJIeKTpOMarHUTHas 11 15 3 bubnnorexa [IOK
' HHTYKIUS ' https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHudeckue U 3J1€KTPOMarHUTHBIE 9 1 bub6nmorexa LIOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKHe U JJIEKTPOMAarHuTHbIE 5 1 bubnuorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [IOK
23 Ok 10 05 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 bubnuorexa [IOK
' OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [IOK
4.1 DJIeMEHTBI KBAHTOBOU ONTHUKU 6 https://m.edsoo.ru/7f41c97c
bu6nmorexa [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubnuorexa [IOK
4.3 ATOMHOE PO > https://m.edsoo.ru/7f41c97c



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

Uroro no pazgeny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3IUKU 7 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OGOBIIAIOUIEE TIOBTOPEHHUE
bu6nunorexa [IOK
6.1 OGobmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

MYHUIIMIIAJIBHOE BIO)KETHOE OBIIIEOBPA30BATEJILHOE YYPEKJIEHUE
IMOYAEBCKAS CPEJHSIS OBIIIEOBPA3OBATEJIBHAS IITKOJIA»
TPAMBOPOHCKOI'O PAMOHA BEJITOPOJCKOM OBJACTH

Pacemorpeno Cornacosano
Pykosoaurens MO 3aMecTHTENb ANPEKTOPA

g{é\ — /Kacunosa E.W/ MBOY,«Ilouaesckas COIL»
[IpoTokon Ne _’{_ /’?{9“‘ /JIunosckas JIL.H./
or2p_ 02 2085r. «28_08 2024

KAJIEHJIAPHO - TEMATHUYECKOE IINTAHUPOBAHUE
Ha 2025/2026 yueOHbIii oA

[peamer ¢Qusuka
Knace 11

VMK ®usuka. 10 xiace: yueOHUK U 00111e00pa30BaTENbHBIX OpraHu3aiuii: 6a30Beii U yvrayoneHHbId ypoBHH [ T.5. MSKUIIEB U 1p.; TOX
penakuument H.A. IlapdenteeBoii — M.: IIpocsemienue, 2021.

denepanpHas paboyad nmporpamma | Pusuka. 10—11 kimaccs! (0a30BbEIA YPOBEHBD)

VYuurens, katreropuss Hukynuna Hatanbs MBaHOBHA, BbICIIas KBadU(UKAIMOHHAS KATETOPUS




11 KITIACC

Ne
n/n

Tema ypoka

KoauuecTBo 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTH4yeckue
padoThI

Jara
H3yYeHHs

DJIeKTPOHHbIE U (PPOBbIE
o0pa3zoBaTe/ibHbIE

pecypchbl

[TocTostHHBIE MArHUTHI U UX
B3aUMoOJIeHcTBHE. MarHuTHoe
nosie. Bektop MarHuTHON
MHAYKIUH. JINHUM MarHUTHOM
WHIYKIAA

02.09.2025

bubmnorexa IHOK
https://m.edsoo.ru/ff0c9778

MarsuTHO€ 1oJje IpPOBOJHUKA C
TokOM. OmBIT DpcTena.
B3anmoneincTsre NpoBOJIHUKOB C
TOKOM

05.09.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

Jlaboparopnas pabota «3yuenue
MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM»

09.09.2025

bubmnorexa IHOK
https://m.edsoo.ru/ff0c98fe

JleiicTBME MarHUTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmriepa. JlabopaTopHas pabota
«UccnenoBanue geiicTBUA
MOCTOSIHHOTO MarHUTa Ha pamMKy C
TOKOM»

12.09.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MarHUTHOTO TOJIS Ha
JBIKYIIYIOCS 3apPSKEHHYIO
gactuny. Cuna Jlopenua. Pabora
cuiibl JIopeHna. BxoaHoit
KOHTPOJIb

16.09.2025

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpOMarHuTHas HHAYKLHS.
IToTOK BEKTOpa MarHUTHOU
uHaykuun. 3J1C uHAyKInN.
3aKOH 31eKTPOMarHUTHOMN
unaykunn Papanes

19.09.2025



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

Jlaboparopnas pabota
«HccnenoBanue sABICHUA
AIIEKTPOMATrHUTHOW MHYKIIUH

23.09.2025

bubmmnorexa IHOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTE. SIBIICHME
camounaykiuu. IJ1C
CaMOWHIYKITUU. DHEPTHs
MarHUTHOTO TOJISI KaTYLIKU €
TOKOM. DJIEKTPOMArHuTHOE MOJIe

26.09.2025

bubmnorexa IHOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U UX
IPUMEHEHHE: TIOCTOSTHHBIE
MarHuThl, 3J€KTPOMarHHUTHI,
ANEKTPO/IBUraTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHI],
WHIYKIIMOHHAS T1eYh

30.09.2025

10

Ob6o6matomuit ypok «MaruutHoe
noJse. DJIEKTpOMarHuTHast

WHIYKIHS

03.10.2025

bubmnorexa IHIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota no teme
«MarHuTHoe more.
3J'ICKTpOMaFHI/ITHaH WHOYKOUA»

07.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUYECKUE
kosneOaHus. 'apmoHnyeckue
KosieOaHus. YpaBHEHUE
rapMOHMYECKHX KOJIeOaHUH.
[IpeBpaiieHue sHeprun

10.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHnast pabota
«MccnenoBanne 3aBUCUMOCTH
Nepro/ia MaJIbIX KoJIeOaHMid Tpy3a
Ha HUTH OT JJIMHBI HUTU U MacChl
rpy3a»

14.10.2025

14

KonebarenpHbIi KOHTYP.
CBOOOAHBIC PTIEKTPOMArHUTHBIE
K01e0aHus B UI€aIbHOM

17.10.2025

bubmnorexa IHIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Kose0aTeIbHOM KOHTYpE.
AHanorust Mexmay
MEXaHHUYCCKHUMU U
AJIEKTPOMATrHUTHBIMH
KOJIeOaHUSIMHU

15

dopmyna TomcoHa. 3akoH
COXpaHEHHsI SHEPTUU B
HJieaJbHOM K0JIe0aTeIEHOM
KOHTYpE

21.10.2025

bubmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxaromux
Kosie0aHuAX. BbIHyX/1eHHbIE
MeXaHH4YecKHue KoneOaHusl.
Pe3onanc. Beinyx/ieHHbIE
OJICKTPOMArdHuTHBIC KoaeOaHus

24.10.2025

bubmmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CuHyCOMTAIbHBIN TIEPEMEHHBIN
TOK. MOIIIHOCTb IIEPEMEHHOTO
TOKa. AMIIUTYTHOE U
JIEUCTBYIOIIEE 3HAYEHHUE CUJIbI
TOKA W HaIIpsKEHUS

07.11.2025

bubmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBoactso,
nepenaya u norpedieHme
JJIIEKTPUYECKON SHEPIUU

11.11.2025

19

YCeTpoHCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOT O
3BOHKQ, F€HEPATOpa IEPEMEHHOTO
TOKa, IMHUH dJIEKTponepeaayd

14.11.2025

bu6nmunorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
KyneTypa ncnons3oBanus
AJIEKTPOIHEPTUHU B MOBCETHEBHON
KHU3HH

18.11.2025



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

MexaHu4yeckre BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.

but6mmoreka [IOK

21 (kopocTk pacrpoCTPaHEHHs 1 21.11.2025 | https://m.edsoo.ru/ffOcca54
JnHa BOJIHBL. llonepeynsie n
MIPOJI0JIbHBIE BOJHBI
22 ?;iﬁlgigfzgifﬁ?éom TOHA bubmorexa LIOK
’ ' 25.11.2025 | https://m.edsoo.ru/ffOcccOc
TemOp 3ByKa
| e s B LOK
POCTE- 28.11.2025 | https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIBEI paTUOCBS3H U
24 TeneBusieHus. Pazsutue cpeacts 02.12.2025
cBsI3U. Pajgnornokanus
o5 Kontponbhas pabora «Konebanus 1 bu6nuorexa LIOK
Y BOJIHBD» 05.12.2025 | https://m.edsoo.ru/ff0cc6f8
[IpssmonuHeitHOE
26 pacnpocTpaHeHHUE CBETA B bubnuotexa [JOK
OJHOpOAHOM cpene. ToueuHbIi 09.12.2025 | https://m.edsoo.ru/ff0cd350
HMCTOYHUK CBeTa. JIyd cBera
27 orpuenin caera. Tlocrpocre Bubmiorera LIOK
p . P 12.12.2025  https://m.edsoo.ru/ffOcd4e0
M300paKEHUI B MJIOCKOM 3epKalie
IIpenomnenue ceera. [lonHoe
28 | Tipereasiuii yron momoro 05 Bubmorera LIOK
T ' 16.12.2025  https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKEHUS.
PyOexHbli KOHTPOJIb
% 3(1;16opaTopHa;1 [;a60Ta Bubnmorexa [IOK
SMCPEHHC TOKasaTe/Is 19.12.2025  https://m.edsoo.ru/ffOcd67a
MIPEIOMIICHHUS CTEKIIa»
30 Jlunssl. [loctpoenue bubnuotexa [JOK
u300paxenuii B munaze. Dopmyra 23.12.2025 | https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

TOHKOM JUH3EL. Y BeJINUYEeHIE
JIMH3BI

31

Jlaboparopnas pabota
«HWccienoBanue cCBONUCTB
n300pakeHUH B JIMH3AX»

26.12.2025

32

Hucniepcus cBeta. Cll0XKHBIN
cocras Oejoro cBera. [[Ber.
Jlaboparopnas pabota
«HabumoieHre qucrepeun CBeTa

30.12.2025

33

WnTepdepennus crera.
Judpakuus ceera.
JudpaxnmonHas pemerka

13.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

ITonepe4HOCTh CBETOBBIX BOJIH.
Iosngpusanus ceera

16.01.2026

butmmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOr0 MPUMEHEHUs

20.01.2026

36

I'panu1bl IPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
IlocTynaTel cienalIbHON TEOPUH
OTHOCHUTEJIBHOCTH

23.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTETBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJIJICHUE
BPEMEHH U COKPAIICHUE JITTUHBI

27.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprust U UMILYJIbC
peNATUBUCTCKON YacTulpl. CBs3b
Macchbl C SHEPIUel U UMITYJIbCOM.
OHeprust NoKost

30.01.2026

bub6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

KontponbHas pabota «OnTuka.
OcHOBBI cIENMANIBHOM Teopun
OTHOCUTEIIbHOCTH

03.02.2026

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonsl. Popmyina Ilnanka.

bubmuoreka [JOK

40 DHeprus ¥ UMIyJbe HOTOHA 06.02.2026 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEAOBAHNE Bubmorexa IOK

4l porosbexta. Omprror A. T 10.02.2026 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodddeKra.

42 YpaBHeHue DUHIITEHHA 1J1s1 bu6mmoreka [JOK
dorordpdexra. «KpacHas 13.02.2026 = https://m.edsoo.ru/ff0d015e
rpanuiay porodddexra

13| Tlofoncns, Remmrsooron Acicranc bumorera LIOK
cpera 17.02.2026 | https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpocTBa u

44 MPAKTHYECKOE IPUMEHEHHE!
¢dboToreMeHT, POTOAATUHK, 20.02.2026
COJIHEUHas OaTapesi, CBETOIUO/

45 Pertenne 3agad mo reme but6mmoreka [IOK
«DNeMEHTHI KBAHTOBOM OITHKIY 24.02.2026 | https://m.edsoo.ru/ff0d0302
Mogpenrs atoma TomcoHa. OnbITE

16 Pesepdopra o paccessHuro o- bubnuorexa [JOK
yacrtuil. [TnanerapHast Moesb 27.02.2026 | https://m.edsoo.ru/ff0d091a
aroMma

butmmoreka [IOK

47 Hocrynatst bopa 03.03.2026 | https://m.edsoo.ru/ff0dOafa
Wznydenue u nmoriomieHre

48 (OTOHOB MPU TMEPEXOJIE aTOMA C bu6mmoreka [JOK
OJIHOTO YPOBHS DHEPIHHU Ha 06.03.2026 | https://m.edsoo.ru/ff0dOafa
JIpyroil. Buasl criekTpos
BomaHOBEIE CBOICTBA YaCTHII.

49 ﬁgglr{;ci;gziz;mHOBoﬁ bubmorexa [IOK

10.03.2026 | https://m.edsoo.ru/ff0d0ca8

nyanu3M. CrioHTaHHOE U
BBIHY)KJICHHOE M3JTy4CHHE



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaAHMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIPE/ICIICHUIO COCTaBa
PaarnOaKTUBHOI'O U3JTYUCHUA

13.03.2026

bu6anoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(a-, 6era-, ramma-
n3iydeHus. Bnusaue
PaAOAKTUBHOCTH Ha KHUBBIC
OpraHU3MBbI

17.03.2026

52

OTKpbITHE NPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DNEKTPOHHBINA U IO3UTPOHHBII
oera-pacnaj. ['amma-u3inyuenue

20.03.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HyKJIOHOB B spe.
SAnepublie peakuuu. AaepHbIin
peaxtop. [IpoGiemsl,
MEPCIIEKTUBBI, IKOJIOTUYECKUE
ACIEKTHI I AEPHON SHEPTEeTUKU

24.03.2026

but6mmoreka [IOK
https://m.edso0.ru/ff0d1356

54

DJIeMEeHTapHbIE YaCTHIIBI.
OTtkpbITHE TO3UTPOHA. MeToibl
HaOJIIOACHNS ¥ PETUCTPAIIH
sreMeHTapHbIX yactull. Kpyribrit
crost «@yHIaMEeHTaIbHbBIE
B3aumMojeiicTBUsA. ENMHCTBO
(bU3UIECKON KapTUHBI MUPA»

27.03.2026

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTansl pa3BUTHUS ACTPOHOMUHU.
[Ipuknagnoe u
MHUPOBO33PEHUECKOE 3HAUCHHE
actpoHomuu. Bup 3B€31HOTO
Heba. Co3Be3us, spKue 3BE3bI,

IJIAaHETBI, UX BUJAUMOC IBUKCHUC.

CoHeunas cucrema

07.04.2026



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnurte. ConHeuHas akTUBHOCTD.
Hctounuk sneprun ConHua u
3BE3]T

10.04.2026

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI IT1aBHON
IIOCJIETI0BATEIIBHOCTH.
BuyrpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O
IIPOUCXOXKIECHNUN U 3BOJIIOLUU
CoiHna 1 3B€31Q

14.04.2026

58

Mneunsiii IlyTe — Hama
lNamakTuka. [lonoxenue u
nemxenne ConHna B ["anakTuke.
INanaktuku. YEpHbIE ABIPHI B
AJipax TraJlakKTUK

17.04.2026

59

Bcenennas. Pa3zberanue rajakTuK.
Teopus bosbioro B3pbiBa.
PennkroBoe n3nyyeHue.
MerarajgakTuka

21.04.2026

60

Hepemrennsie mpo0aembl
aCTPOHOMMHU

24.04.2026

61

Kontponbhas pabota «1€MEHTHI
aCTPOHOMHUU U aCTPOPUIUKID

28.04.2026

62

O606maromuii ypox. Poib
(U3UKH U aCTPOHOMHUH B
SKOHOMHUYCCKOM,
TEXHOJOTMYECKOM, COI[UATIBHOM U
ATUYECKOM cdhepax NesaTeTbHOCTH
YyeJIoBeKa

05.05.2026

63

O6o6marommii ypok. Pois u
MECTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHON Hay4YHOU KapTUHE
Mupa

08.05.2026




64

O60o06maromuii ypok. Poib
(bu3nvecKkoil Teopun B
(bOpMHUPOBaHUY MTPECTABICHHUHA O
(bu3nvecKoil KapTHHE MUpa

12.05.2026

65

Ob6o6matomuii ypok. Mecto
¢bu3nyecKoil KapTUHBI MUpa B
00111eM psy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX
IpeACTaBICHUN O TIPUPOIC

15.05.2026

66

HtoroBas KOHTpoJbHAs paboTa

19.05.2026

67

PesepBHblii ypok. OnTHKA.
OcHOBBI CIENIMANIBHON Teopun
OTHOCUTEJIbHOCTH

22.05.2026

68

Pesepnbiii ypok. KBanToBas
¢u3uka. DIeMEeHTHl aCTPOHOMUH U
acTpopU3UKH

26.05.2026

bubmnorexa IHOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEFOBAHMSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI OCBOEHHUS OCHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbl CPeHEro 001ero 00pa3oBaHus

10.1

JleMOHCTpHpOBaTH Ha TIpUMEpax poJib U MeCcTo (HU3UKH B
(hopMHpPOBaHUN COBPEMEHHOW HAay4YHOW KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B MPAKTUYECKOMN NeATEIIbHOCTH
JIIOACH

10.2

Y4uTHIBaTh T'PAaHULIBI TPUMEHEHUS N3YYEHHBIX (PU3NYECKUX MOJIENIEH:
MaTepualibHas TOYKA, MHEPLUAIbHAs CUCTEMa OTCYETa, aOCOJIIOTHO
TBEPIOE TEIIO0, UACAIBHBIN I'a3; MOJAEIU CTPOCHHUS ra30B, )KUIKOCTEH U
TBEPABIX TEJN, TOYEHHBINM BJIEKTPUUECKUH 3apsii — MpU pelIeHUU
¢bu3nUecKux 3a1au

10.3

Pacro3naBaTh pusnyeckue siBiIeHus (IpOIecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJECKYJISIPHO-KMHETHYECKOW TEOPUHU
CTPOEHHS BeEIlecTBAa M D3JIEKTPOJAMHAMHUKU: PAaBHOMEPHOE W
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE JABH)KEHUE, CBOOOAHOE MajIeHHue
T€J, IBWKEHHUE IO OKPYXHOCTH, MHEpLUS, B3aUMOJCHCTBUE TEII,
muddy3us, OpOYHOBCKOE JABHKEHUE, CTPOCHHE JKUAKOCTEH U
TBEPABIX TeJ, H3MEHEHHE O00bEMa Tel TMpu  HarpeBaHUU
(oxJIaXk1IeHNUHn), TEIJIOBOE paBHOBECHE, HCIApeHME, KOHJEHcalus,
IJIaBJICHUE, KpUCTAUIM3alusl, KWUIIEHHE, BIAXKHOCTh BO3]yXa,
IIOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
cocyzle, CBSI3b MEXKIy IapaMeTpaMH COCTOSHHUSL rasa B
U30IIpolieccax; JIEKTPU3ALMs TeJl, B3aUMOIECHCTBHUE 3aps 0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBKEHHUE, HCIIONb3Yysa (U3HUecKue
BEJIMYMHBI: KOOPAUHATA, I1yTh, IIEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Teja, CWJIa, HMIYJIbC Tejla, KUHETHYecKas JSHeprus,
MOTEHIIMAJbHAs DJHEPrus, MeXaHWdyeckas paboTa, MeXaHWYecKas
MOIIIHOCTh, TMpPU ONHMCAHUU MPABWIBHO TPAKTOBaTh (PU3NYECKUI
CMBICTT HUCHOJB3YEMbIX BEJIMYUH, HX OOO3HAYEHUS W EIMHHUIIBI,
HAXOJUTh (POPMYJIbL, CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY
C APYTUMH BEJIIMYMHAMHU

10.5

OnuceiBaTh HM3yYEHHbIE TEIJIOBBIE CBOMCTBAa TEl M TEIUIOBBIE
SBJICHUS, HUCHONB3Yys (U3MUECKHe BEIMYMHBI: JaBJICHHE Trasa,
TeMIeparypa, CpeaHss KWHHETHYECKas DJHEpPrus XaoTH4ECKOIo
JABUJKCHUS MOJIEKYJ, CPEIHEKBAaJpaTHUYHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUJIOTHI, BHYTPEHHsS DJHeprus, pabora Trasa,
KOA(QUIIMEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOTO JIBUraTels; INpHU
ONMHCAaHUM  MPaBUIBHO  TPAaKTOBaTh  (U3MYECKUI  CMBICIH
UCIONIb3YEMBIX BEJIMYUH, UX O003HAUYECHUS U €AMHMIIBI, HAXOJIUTh
dbopMysbl, CBS3bIBAIOIINE JaHHYIO (U3UYECKYI0 BEIUYUHY C
JAPYTMMH BEIUYUHAM

10.6

OnuceiBaTh H3y4YEHHBIE JJEKTPUUECKHE CBOWCTBA BEIIECTBA U
JNEKTpUYECKUE sBIEeHUS (TPOIECChl), HCIONB3ysd (PU3NIECKUE




BEJIMYMHBL:  DJIEKTPUYECKUM  3apsj,  JJIEKTPUUYECKOE  IIOJIE,
HanpspKEHHOCTh MMOJISA, MOTEHIUaNl, Pa3HOCTh IOTEHLMAIOB; IPHU
ONMMCaHUM  MpPaBUIBHO  TPAKTOBaThb  (PU3MUYECKUH  CMBICI
UCTIOJNB3yEeMBIX BEIUYMH, UX OOO3HAYCHHS W CIAMHHUIIBI;, YKa3bIBATh
(opMyIIbl, CBA3BIBAIOLINE JAHHYIO (U3UUECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU

10.7

aHaTU3UpOBaTh (PU3MUECKUE TPOLECCHl M SBICHUS, HCIOIb3YS
¢du3nvecKkre 3aKOHBI U TPUHIIMITEL: 3aKOH BCEMUPHOTO TATOTEHUS, |,
I1 u 111 3akonbI HRI0TOHA, 3aKOH COXpaHEHHsI MEXaHUUECKOM SHEPruH,
3aKOH COXPaHEHHS HMITYJIbCA, IIPUHIINT CYTIEPIIO3UIIIH CHJI, TPUHIIHTT
paBHONPABUSl HMHEPIUAIBHBIX CHCTEM OTCYETa; MOJIEKYJISIPHO-
KHHETHUYECKYIO TEOPUIO CTPOCHHUS BEIIECTBA, FA30BbIC 3aKOHBI, CBSI3b
CpelHel KMHETHYECKOW SHEpruy TEIJIOBOTO JBMXKEHHS MOJIEKYI C
aOCOJIFOTHOM TEMITepaTypoil, MEePBbIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHMs DJEKTPUYECKOTo 3apsjia, 3akoH Kymona; mpu 3ToMm
pas3nnyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOEe
BbIp)KEHHUE U YCJIOBUS (TPAaHUIIbI, 00JJACTH) TPUMEHUMOCTH

10.8

OOBICHATD OCHOBHBIE TIPUHIUIIBI JCHCTBUS MAIlIUH, NMPUOOPOB H
TEXHHUUYECKUX YCTPOWCTB; pa3IuyaTh YCIOBUS HUX O€30MacHOTO
WCIIOJIH30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BBINOIHATE SKCIEPUMEHTHI 110 UCCIIEI0BaHUIO (PU3HMUECKUX SBICHUN
U TIPOIIECCOB C HMCIOJB30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPECHHI;
pu 3ToM GOPMYIHPOBATE IPoOIEMY (3a1a4y) U TUIOTE3y Y4eOHOTro
JKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEII0KEHHOTO
000py0BaHus, TPOBOJIUTH ONBIT U (POPMYIHPOBATH BHIBOIBI

10.10

OCYHICCTBJ'IHTI) IpsAMBIC W KOCBCHHBIC HW3MCEPCHUA q)HSI/I‘IeCKI/IX
BCJIMYHH; IIPpU 5TOM BLI6I/IpaTL ONTUMAJIBHBIA CIIOCO0 HU3MCPCHHUA U
HCIIOJB30BaTh NU3BCCTHBIC MCTOAbBI OICHKN HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEIHUYMHAMHU C
WCIIOIb30BAHUEM TMPSIMBIX HU3MEPEHUH; MPU STOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yAbTaThl IMOJTYYCHHON 3aBHCHUMOCTH
(bMBUYECKUX BEJIMYUH B BUJE TAOIUIT ¥ TPaUKOB, A€IaTh BEIBOIBI 11O
pe3ynbTaTaM UCCIeI0BAHUS

10.12

CobOmoaTte mpaBwia 0e3omacHOro Tpyda IpH  IPOBEACHHUH
UCCIEeIOBaHUI B paMKax y4eOHOro OSKCIepUMEeHTa, Yy4eOHO-
HCCIIEIOBATENBCKOM M TPOCKTHOM JEATEIBHOCTH C UCIOJIb30BAaHUEM
HU3MEPUTENBHBIX YCTPOUCTB U JIa0OPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHbie 3a1aun ¢ SBHO 3aJIaHHON (PU3UUYECKONU MOJIEIBIO,
UCTONB3Ys (hM3MUECKHe 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHalln3a
YCJIOBHSI 3aJaydl  BBIOMpaTh (UBHUECKYI0O MOEJb, BBIICTATh
¢dbuznueckre BeTUIUHbI U POPMYIIbI, HEOOXOIUMBIE NS €€ peleHus,
MPOBOJIUTH pacy€Thl ¥ OICHUBATh PEATHHOCTh TOJYYCHHOTO
3HaueHUs! GU3MUECKON BETUIHHBI

10.14

Pemrate Ka4C€CTBCHHBIC 3aJa4u: BBICTPAaNBaTh JJOTHYCCKHU
HECIIPOTUBOPCUMUBYIO LICTIOUYKY paCCY)KI[CHI/Iﬁ C OHOpOI71 Ha U3Y4YCHHBIC
3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘-ICCKI/IC SABJIICHUSA

10.15

Hcnonb3oBaTh NOpU  pelICHUMH Y4eOHBIX 3a/Ja4 COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU [UISl TOMCKA, CTPYKTYpPUPOBAHMS,
MHTEpIpEeTalluid M MpeJCTaBIeHUsT y4eOHON M Hay4YHO-TIOMYJISPHON




MHpOpPMAaILNH, TOTYYEHHOW U3 PA3JIMYHBIX UCTOYHHKOB; KPUTHUECKU
aHAJIM3MPOBATh MOIYyJaeMyI0 HH(POpMAIIHIO

10.16

[TpuBOANTE MpHUMEpPHI BKJIAZa POCCHUMCKUX U 3apyOEKHBIX yUEHBIX-
(U3NKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY)KAIOIIETO
MUpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Hcnonp3o0BaTh TEOpeTUYECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KM3HM i1 oOecriedeHHss O€30macHOCTH TpU  OOpalleHuu ¢
npubopaMu M TEXHUYECKHUMM YCTPONCTBaMH, MJil COXpaHEHUS
3I0pOBbsI U COOJIOIEHUS HOPM SKOJIOTMYECKOIO IOBEJIEHHUS B
OKpY>Karollel cpene

10.18

PaGotaTh B rpyInie ¢ BbIIIOJHEHUEM Pa3IU4YHbIX COLUATIBHBIX POJICH,
IJIAaHUPOBAaTh  pabOTy TCPYIIbI, PalUOHAIBHO  PpaCHpEeAeATh
00s13aHHOCTH ¥ IUIAHUPOBATh JIEATEIbHOCTh B HECTaHAApTHBIX
CUTyallUsIX, aJIeKBaTHO OLIEHMBATh BKJIaJ Ka)KJOTO U3 YYaCTHHUKOB
I'PYIIbl B pelieHre paccCMaTpUBAEMON MPOOIIEMBI

11 KJIACC

Kox

MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMbl CpeAHero 001ero 00pa3oBaHus

111

JleMOHCTpHpOBaTh Ha NpUMepax polb M MecTo (U3MKM B
(bopMHpPOBaHUN COBPEMEHHOM HAay4yHOM KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON 1E€ATEIBHOCTH
JIO/ICH, IIETOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA

11.2

VauTeIBaTh I'paHUIbI HPUMEHCHUA NU3YUCHHBIX (1)I/IBI/I‘IGCKI/IX MO,I[CJ'ICfII
TOYCYHBIN E)JIGKTpI/I‘-IeCKI/Iﬁ 3apsan, AaepHad MOAC/Ib aTOMa, HYKJIOHHAA
MOJCIJIb ATOMHOTI'O AApa ITPHU pCIHICHUHA (bHSI/I‘ICCKI/IX 3aJa4

11.3

Pacnio3naBath pusznueckue siBJIeHUs (MIPOLECChl) U OOBICHATH UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKA ¥  KBAaHTOBOW  (DU3UKH:
AJIEKTPUYECKasT MPOBOAMMOCTb, TEIIOBOE, CBETOBOE, XHMHUYECKOE,
MarHWTHOE  JIEHCTBHS  TOKa,  B3aHMMOJCWCTBHE  MAarHWTOB,
AJIEKTPOMArHWTHAasE MHAYKIUS, JEHCTBHME MAarHWTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsil, SJICKTPOMATrHUTHBIC
KojeOaHus U BOJIHBI, INPSMOJIMHEHHOE paclpOCTPaHEHHUE CBETA,
OTpaXeHHEe, TMpesioMJcHHe, uHTepdepeHus, audpakuus u
MOJISIPU3ALINS CBETA, TUCTIEPCHS CBETa, (POTOIIEKTpUIECKU 3PPexT
(boTtorpdekr), cBeTOBOE naBlicHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOAA, €CTECTBEHHAass W HCKYyCCTBEHHAs
palnOaKTHBHOCTD

114

OnuceiBaTh HM3y4EHHBIE CBOMCTBA BelIeCTBA (JIEKTPUUECKUE,
MarHuTHbIE, ONTHYECKHUE, TEKTPUUECKYIO IPOBOIUMOCTD PA3INYHBIX
Cpell) M DJIEKTPOMAarHUTHbIE SIBIE€HUS (IPOLECCHI), MCIONb3YS
¢u3nyeckue BEIMYMHBL: JJIEKTPUYECKUM 3apsi, Ccuia TOKa,
IEKTPUUYECKOE  HANPSIKEHHUE, DIEKTPUYECKOE  COINPOTHUBIICHHE,
pasHocTh noteHuuanos, JJC, paboTa Toka, MHIYKIKS MarHUTHOT'O
nosis, cuia Ammepa, cuna JlopeHa, MHAYKTUBHOCTb KAaTyIIKH,
9HEPrus JEKTPUYECKOIO0 M MAarHUTHOIO NOJEH, MEpUoJ] U 4acToTa




Kosie0aHMi B K0JIeOaTeIbHOM KOHTYpE, 3apsi/l M CHJla TOKa B ITpolecce
TapMOHMUYECKHX  OJJCKTPOMAarHUTHBIX  KojeOaHWii,  (OKycHOE
pacCTOsHUE U ONTHUYECKAs CHJlA JIMH3BI, [IPU ONKMCAHUU MPABUIBHO
TPakTOBaThb (PU3UYECKUH CMBICI HCIHOJB3YEMBIX BEIMYMH, HX
0003HAueHUsI M ENMHUIIBI; YKa3bIBaThb (OPMYIIBI, CBS3bIBAIOILUE
TaHHYIO0 (QU3MYECKYIO BEIHYUHY C JPYTUMHU BeJTHYMHAMHU

115

OnuceiBaTh HU3Yy4YEHHBIE KBAaHTOBBIE SIBJICHUS M  IPOLECCHI,
UCIIONB3Ys (pU3NYeCKUe BETUYHMHBI: CKOPOCTH 3JEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4acTOTa CBETAa, SHEPTUs U MMITYJIbC (HOTOHA,
MepUo/JI oJlypacnaia, YHeprus CBA3U aTOMHBIX fJIep; PU OMHCAHUN
OPaBWIBHO TPAaKTOBaTh (PU3UYECKUH CMBICT  MCIOJIb3YyEeMbIX
BEJIMYMH, MX OOO3HAUYE€HMS M E€OUHULI; YKa3blBaTb (HOPMYJIBI,
CBA3BIBAIOLIME JIAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMH
BEJIMYMHAMH, BBIYUCIIATh 3HaUCHHE (PU3NUECKON BEIIMUYUHBI

11.6

AHanu3upoBaTh (U3NYECKUE TMPOIECCHl U SBICHHS, HUCHOIB3YS
¢du3uvecKkue 3aKOHBl M TMPUHOUINBL  3akoH Oma, 3aKOHBI
MOCJIEIOBATENILHOTO M MapaJljIeIbHOTO COEJIMHEHHUS! MPOBOJIHHUKOB,
3akoH J[oyns — JIeHna, 3aKOH 2IeKTPOMArHUTHOM UHAYKIMH, 3aKOH
MPSIMOJIMHEHOT O PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYXKEHUS CBETA,
3aKOHBI ~ TIPEJIOMJIEHUSI CBETA, YypaBHEHHE OUWHINTEHHA ISt
dotorddekra, 3aKOH COXpAaHEHHUS DHEPTHH, 3aKOH COXpPaHCHHS
UMIyJibca, 3aKOH COXPaHEHHS JJICKTPUUYECKOTO 3apsnia, 3aKoH
COXpaHEHUsi MaccoBOrO 4HClIa, MOcTynaTel bopa, 3akoH
paIMOaKTUBHOTO paclaaa; MpH OTOM pPa3indaTh CIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA, €T0 MATEMATHUECKOE BhIpaKEHUE U YCIIOBUS
(rpaHuIbl, 06J1aCTH) IPUMEHUMOCTH

11.7

OHpe,Z[eHSITL HalpaBJICHUC BCKTOpa WHAYKIHUHW MArHUTHOI'O I10JIA
MPOBOJIHMKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna

11.8

CtpouTs ¥ ONHUCHIBATh HU300paKE€HHE, CO3/1aBaEMOE ILJIOCKUM
3€pKaJIOM, TOHKOW JIMH3011

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEI0BaHUIO0 (PU3HMUECKUX SBICHUN
U TIPOLIECCOB C HMCIOJIB30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOpMYIHPOBATH PobIeMy (3aa4y) U TUIOTE3y Y4eOHOro
JKCIIEPUMEHTA,  COOMpaTh  YCTAHOBKY M3  IPEII0KEHHOTO
000pyI0BaHus, IPOBOJIUTH OIBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OCYHICCTBJ'IHTB IpsAMBIC W KOCBCHHBIC H3MEPCHUA q)HBI/I‘IeCKI/IX
BCJIMYHH; IIPU 5TOM BBI6I/IpaTI:> ONTUMAJIBHBIA CIIOCO0 HU3MCPCHHUA U
HCITIOJB30BaTh N3BCCTHBIC MCTOAbBI OICHKN HOFpeHIHOCTGI\/JI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3UUECKUX BEIMYHMH C UCIIOJIb30BaHUEM
NPSAMBIX HM3MEPEHUH; IpPU HTOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcupoBaTh pe3yiabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX
BEJIMYMH B BUJIE TaOIUL U TpaduKOB, J€J1aTh BHIBOJIBI 10 Pe3yIbTaTaM
UCCIIeA0BaHUs

11.12

CoOmromaTe mpaBmiia O€30MACHOTO TpyAa TMpPU  HPOBEACHHUH
UCCIEIOBAaHUNA B paMKax y4eOHOro JKCIepUMEHTa, Yy4eOHO-
HCCIE0BATENbCKON U MPOECKTHOM E€ATEIBHOCTH C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHeie 3a1aun ¢ SBHO 3a/IaHHON (PU3UYECKONU MOJIEIIBIO,
UCTONB3Ys (DM3MUECKHE 3aKOHBl UM MPUHIIMIIBI, HA OCHOBE aHallM3a




yCIOBUS 3a/layd  BBIOMpaTh (U3NYECKYI0 MOJENb, BBIIEIATH
¢bu3nveckne BeTMYMHBI 1 (POPMYITBI, HEOOXOAUMBIE [T €€ PeleHus,
MIPOBOJUTHL pacy€Tbl M OLICHUBAThb PEaJbHOCTb IIOJYYEHHOIO
3HaueHUs! GU3NYECKON BETMUMHBI

11.14

Pemate  xauecTBeHHbIE ~ 3aJa4yd:  BBICTPAaUMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUHN C OMOPOIl HA U3yYCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NYECKUE SIBIICHUS

11.15

Hcnonp3oBaTh Mpu  pelIeHUH Y4eOHBIX 3aJad COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTMM JJIs IOUCKA, CTPYKTYpPHPOBAHUS,
UHTEPIIPETAllMY U IPEACTaBICHUS y4eOHOW M HayYHO-IOIYJISIPHOM
MH(pOPMAaLUHY, TOTYYEHHONW U3 PA3IMYHBIX UCTOYHUKOB; KPUTHUECKU
aHAJIM3MPOBATh MOIYyYaeMyI0 HH(POpMAIIHIO

11.16

OOBSICHATh MPUHLUIIBI ICWCTBUSA MAIUH, TPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pa3inyaTh YCJIOBHUS WX OE€30MacHOTO HWCIIOIB30BAaHUS B
MOBCEIHEBHOU KU3HU

11.17

[TpuBOANUTE TIpUMEpPHI BKJIAZAa POCCHMCKHUX M 3apyOEKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B 00BICHEHHE MTPOLIECCOB OKPYKAIOILET O
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp3oBaTh TeopeTUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HM Ui o0ecriedeHrsi O€30macHOCTH Tpu  OOpamieHuu ¢
npubopaMu ¥ TEXHUYECKHUMH YCTPONCTBaAMH, NI COXpaHEHHS
3I0pOBbsSl U COOJIFOJIEHUS HOPM 3KOJOIMYECKOro IOBEIEHUS B
OKpYKarole cpene

11.19

PabGotaTh B rpyIme ¢ BBIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  IpYIIBbl,  PAlMOHAIBHO  PaCHpenessTh
O0SI3aHHOCTH W IUIAHUPOBATH JIEATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsIX, aJCKBAaTHO OLICHWBATh BKJAJ Ka)KIOIO W3 YYaCTHHKOB
IpYIIIBI B PELIEHHE PacCMaTpUBaEMOM MPOOIEMBI




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
pa3jaena

Kon nposepsiemoro

3JJEMEHTA

HpOBepﬂEMble 3JIEMEHTHBI COACPKAHUSA

OU3NKA 1 METObI HAYYHOI'O ITIO3HAHW A

11

®dusuka — Hayka o npupoxae. Hayunsle
METO/1bl IO3HAHM OKpYyrKarolero mupa. Pois
JKCIIEPUMEHTa W TEOpUH B  Ipolecce
MO3HAHUS TPUPOABL. DKCIIEPUMEHT B (pr3nke

1.2

MopenupoBanue (QU3NUECKUX SBICHUNH U
IIPOLIECCOB. Hayunslie TUIIOTE3BI.
@usznyeckue 3aKOHbl M TEOpHUM. [ paHuUIbI
IPUMEHUMOCTH  (U3MYECKHX  3aKOHOB.
[Ipunun coorsercTBuss. Pones u  mecro
¢u3ukn B (QOPMHUPOBAHUM COBPEMEHHOM
HAay4HOM KAapTHHBI MHUpPA, B IPAKTUYECKON
JEeATEIIbHOCTH JIFOAEH

MEXAHHUKA

2.1

KMHEMATHKA

211

Mexannueckoe IBUKEHUE.
OTHOCUTEIBbHOCTE MEXaHUYECKOTO
newkeHus. Cuctema orcuéra. Tpaekropus

2.12

[lepemenienue, CKOPOCTh (CPEIHSsE CKOPOCTh,
MTHOBEHHAss  CKOPOCTb) U YCKOpEHHUE
MaTepHUaTbHOW TOYKU, MX MPOEKIUU HA OCH
CHUCTEMBI KOOpJIMHAT. Crnoxenue
MepeMelIeHuH 1 CII0KEHUE CKOpoCcTen

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE  JBHIKEHUE. I'paduku
3aBUCHMOCTHU KOOpJIMHAT, CKOpOCTH,
YCKOPEHHUH, yTH u nepeMeleHus
MaTepUaIbHON TOYKH OT BPEMEHHU

214

CBoOopgHoOe majieHne. Y CKopeHue
CBOOOIHOTO ITaJICHUS

2.15

KpuBonuneiiHoe nBuxeHue. PaBHOMepHOE
JNBUKEHME  MaTepUalbHOM  TOUKM IO
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOPOCTb. [lepuon u 4acToTa.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE

2.16

2.1.7

TexHuueckue  yCTpOMCTBA:  CIMAOMETP,
JBUKEHUE CHApsJIOB, LIENIHbIE U PEMEHHBIE
nepenayn

[IpakTyeckue paboTHI. 3mepenne
MIHOBEHHON  ckopoctd. MccienoBanue




COOTHOUICHUS MEXIY Iy TAMH,
IIPOMICHHBIMU TEJIOM 3a ITOCJIEA0BATEIbHbBIE
paBHbIE  IIPOMEXYTKM  BPEMEHU  IIpH
PAaBHOYCKOPEHHOM JIB)KCHMM C HA4aJbHOU
CKOPOCTBIO, paBHOW Hymw0. M3yueHue
JNBWKEHUS IIApUKA B BA3ZKOW JKUIKOCTH.
W3yuenne JBUKEHUS Tella, OPOIIECHHOTO
TOPU30HTAIIBHO

2.2

JIMHAMUKA

2.2.1

[TpuHIMDO oTHOcuTenpHOCTH  [anmumnes.
IlepBriii 3axkoH HeroToHa. MHepumanbHbIe
CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHiun cynepno3unnn
9701

2.2.3

Bropoii 3akon HproToHa myisi MaTepuaibHON
TOYKM B HWHEPIMAILHOM CHUCTEME OTCuéTa
(UCO). Tpermit 3akoH Herorona s
MaTepUaIbHBIX TOUEK

224

3akoH  BceMHpHOro  TaroreHus. Cuia
TsokecTH. [lepBas kocMuyeckass CKOPOCTb.
Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs
CKOJBKEHUSI M  CHJa TPEHUS  IOKOS.
Koaddunument tpenus. Cusa conpoTHBICHUS
MIPU ABUKCHUH TeJIa B )KUJKOCTH WM ra3e

2.2.7

[ToctynarensHOE U BpallaTeIbHOE IBIKCHUEC
abCcoII0THO TBEPIOTO Tena

2.2.8

MOMEHT CHIIBI OTHOCUTEIBHO OCH BPALICHHUS.
IIne4o cumnbl. Y Ca0BUs paBHOBECUS TBEPAOTO
tena B ICO

2.2.9

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHHUKH,
ABUXKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue paboTel. M3yueHue ABMKEHUS
Opycka 1O HaKJIOHHOW IUIOCKOCTH TIOJ
JIEUCTBUEM HECKOJIBKUX cuil. McciemoBaHue
3aBUCUMOCTH CUJI YIPYTOCTH, BO3ZHUKAIOIIUX
B JehopMUPYEMOI TMPYKUHE U PE3UHOBOM
oOpasnie, OT BEIWYUHBI HUX Jedopmaluu.
Hccnenopanue YCJIOBUU paBHOBECHS
TBEPAOTO TEJa, UMEIOIIETO OCh BPAIICHUS

2.3

3AKOHBI COXPAHEHMA B MEXAHUKE

2.3.1

Nmiynec MartepuanbHOM TOYKH, CUCTEMBI
MaTepuanabHbIX TOYeK. VMIynbCc cuibl u
M3MEHEHHE UMITyJIbCa Tela

2.3.2

3akoH coxpaHeHus wummyiasca B HCO.
PeakTuBHOE nBUXKEHUE

2.3.3

PaGota cuibl




234

MomHOCTh CHIIBI

2.3.5

Kunetnueckass  sHepruss  MaTepHaIbHON
To4KU. TeopeMa 0 KUHETUYECKOU YHEPTUn

2.3.6

[TorenumansHas osHeprus. lloreHumanbHas
SHEprus yIpyro nehopMUpPOBaHHOM
npyxuHnbl. [loTeHIManbHass JHEPrUs Tela
BOJIM3H IMOBEPXHOCTH 3EMIIH

2.3.7

[loTeHumanbHple U HEMOTEHIUAIBHBIE CUJIBL.
CBs3b pabOThl HEMOTEHLUUAIBHBIX CHJI C
U3MEHEHHUEM MEXaHUYECKON SHEPruu
CUCTEMBI TeJl. 3aKoH COXpaHEeHUs
MEXaHNYECKON DHEPrun

2.3.8

Ynpyrue u Heynpyrue CTOIKHOBEHHSI

2.3.9

TexHu4eckue ycTpoMCTBa: IBUKCHHUE PAKET,
BOJOMET, KOIIEp, NPYKUHHBIA TUCTOJIET

2.3.10

[lpaktuyeckue paboTel. HM3ydeHue cBs3H
CKOpPOCTEH Tel IIpU HEYNpyrom yaape.
HccnenoBanue cBA3M  pabOTBI  CHJIBI  C
MU3MEHEHHEM MEXaHUYECKOM DHEPruu Teila

3.1

MOJIEKYJISAPHAA ®U3UKA 1 TEPMOIAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OCHOBHBIE ~ TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHH. BpoyHoBckoe
neuxkenne. uddys3usa. Xapakrep ABIKEHUS
Y B3aMMOJICUCTBHUS YaCTHII BEIISCTBA

3.1.2

Mopgenu cTpoeHHsl ra3oB, KUIKOCTEH U
TBEPABIX TE€N W OOBSICHEHHWE CBOKCTB
BEIIIECTBA HA OCHOBE ITUX MOJEIIEN

3.1.3

Macca wMonekyn. KomauuecTBo BelecTsa.
[locTosinHast ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u eé
m3Mmepenue. [Ilkana Temneparyp Llenbcus

3.15

Mogens  uneansHoro rasa. OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON
TEOpPHUH UJEATBHOIO Tra3a

3.16

AOcoIoTHas TeMIiepaTypa Kak Mepa cpeHei
KHUHETHYECKOM SHEPruun TEIIOBOTO
JnBKeHUs vactull raza. [llkama Temneparyp
KenapBuHa

3.1.7

VYpasuenne Kianelipona — MeHnneneesa.
3akoH /lanmbToHa

3.1.8

I"a3oBsIe 3akoHBI. 30mponiecchl B uacaibHOM
ra3e€ C IMOCTOAHHBIM KOJINMYCCTBOM BCIIICCTBA.
M30TepMa, U30X0pa, n300apa

3.1.9

TexHudyeckue  YCTpOKHCTBA:  TEPMOMETP,
OGapomMeTp




3.1.10

[IpakTrueckue paboThl. M3MepeHune macchl
BO3/yXa B KJlacCHOU komHare. MccienoBanue
3aBHCHMOCTH MeXIy napameTpamMu
COCTOSIHHSI Pa3pEKEHHOT0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepmonnHamuueckass cucremMa. BHyTpeHHAS
JHEPrus TEPMOAUHAMHYECKON CUCTEMBI U
croco0Bbl €€ U3MEHEHUs

3.2.2

KonnuecTtBo Temnots! u pabota. Buyrpennss
SHEPrusi OJHOATOMHOIO WJIEAJIbHOTO rasa

3.23

Buael temnonepenayu: TEMIONPOBOJHOCTS,
KOHBEKLUs, U31ydeHue. TemIoéMKOCTh Tella.
VYaenbHas TEMIOEMKOCTh BemecTBa. Pacdér
KOJIMYECTBA TEIUIOTHI IIPU TEIIoNepeaye

3.24

[TepBaiit 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue [IEpBOro 3aKOHA
TEPMOJAMHAMUKHI K U30IIpoLIeccaM.
I'paduueckast nHTEpIIpeTanus paboThHI raza

3.25

TemoBble MamuHbl. [IpuHUMNBI IEACTBHS
TEIUTOBBIX MatuH. [IpeoOpa3zoBanus sHEeprun
B TeINIOBbIX MammHax. Koaddumuent
nosne3noro geiictBuss  (manee —  KILJ)
terioBoit mamuubl. [{uki Kapuo u ero KIIT/

3.2.6

Bropoii 3aKOH TEPMOJAVHAMUKH.
HeobOpatumocTh TmpolieccoB B MPHUPOJE.
TennoBele  ABHUTaTeNnu.  DKOJOTHMUYECCKHE
MPOOJIEMBI TETUIODHEPTETHKH

3.2.7

Texnuueckue YCTPOMCTBA: JBUIaTENIb
BHYTPEHHETO Cropasus, OBbITOBOM
XOJIOAWIBHUK, KOHAULMOHED

3.2.8

[IpakTnueckue paboTHL. M3mepenne
YAEIBHON TENMIOEMKOCTH

3.3

AT'PET’'ATHBIE COCTOAHMA BEINECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

ITapooGpazoBanue U KOHJICHCAIUS.
Hcnapenne m xurnenwe. YjenbHas TemwioTa
napooOpazoBaHusl. 3aBUCHMOCTh
TEeMIepaTypbl KUIICHUS OT IaBJICHUs

3.3.2

AOcomoTHasE M OTHOCHUTEIbHAS BIIAYXHOCTD
BOo3Ayxa. HacelleHHsbIi nap

3.3.3

TBépnoe  Tenmo.  Kpucrammmueckue U
aMmopdHbie Tenma. AHH3OTPOIHUS CBOWCTB
KpHUCTAJIJIOB. Kunkue KpHUCTAJLIBL.
CoBpeMeHHBIE MaTEepHaIIbI

3.34

[InaBnenne u KpucTauM3anusa. Y IeJIbHAs
TeruioTa rianeHus. CyonuManus

3.35

ypaBHeHI/IC TEILIOBOro OajaHca

3.3.6

TexHuyeckue ycTpOMCTBA: THUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUU




MOJIYYCHHA COBPEMCHHBIX MaTCPHAJIOB, B TOM
YU CJIC HAHOMATCPpHUaAJI0B, 1 HAHOTCXHOJIOT'MH

3.3.7

IIpakTuueckue paboTHI. H3mepenue
BJIIQ)KHOCTH BO3/1yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

DNeKTpu3alus Tell. JJEKTPUYECKUN 3apsil.
JIBa BUa DIEKTPUUECKUX 3apsiIOB

41.2

[IpoBOoHUKH, JIUDIICKTPUKH nu
MOJYITPOBOTHUKH

4.1.3

3aKOH COXpaHEHHUs IICKTPUIECKOro 3apsa

4.1.4

BsaumoperictBue 3apsnoB. 3akoH Kynona

4.1.5

Onektpuueckoe  mosne.  Hanpsx€HHOCTH
JIEKTPUUECKOTO HOJISL. [MpuHimn
cynepno3unu. JluHuM  HANPSKEHHOCTH
JIEKTPUUYECKOTO OIS

4.1.6

PaGota cui 3IEKTPOCTATHYECKOrO  MOJIS.
[Torentman. Pa3HOCTh MOTEHIMAIOB

4.1.7

HpOBOI[HI/IKI/I U OIUDJICKTPUKU B IMMOCTOSHHOM
SJICKTPUICCKOM ITIOJIC. I[I/I3J'ICKTpI/I‘ICCKa${
IMPOHUITACMOCTDb

4.1.8

DNEeKTPOEMKOCTD. Konnencarop.
ONEeKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

4.1.9

TexHuueckue yCTpOHCTBA: 3IEKTPOCKOIL,
ANEKTPOMETP, DIIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE AIIEKTPONPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIN MTPUHTEP

4.1.10

[IpakTnueckue paboTHI. N3mepenue
JIEKTPOEMKOCTH KOHJIEHCAaTOpa

4.2

IIOCTOSTHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VYcnoBus  CYIIECTBOBAHHSI  IMOCTOSTHHOTO
ANEKTPUYECKOr0 TOKa. VICTOYHUKHM TOKa.
Cua toka. [TocTOSHHBIN TOK

4.2.2

Hanpspxkenue. 3akon Oma Jy1st yyacTka Lenu

4.2.3

DNEKTPUUECKOE CONPOTUBIICHUE. Y IEIBHOE
COIIPOTHBIICHUE BELIECTBA

4.2.4

HOCHCHOB&TGHBHOC, napaJijieJibHOC,
CMCIIAHHOC COCAMHCHUC IMTPOBOIHUKOB

4.2.5

PaGora snektpudeckoro Toka. 3akoH [xoyms
— Jlenma

4.2.6

MoIHOCTh QJICKTPHUYCCKOI'O TOKa

4.2.7

anexTpoaBkymias cuna (mamee — 3/C) u
BHYTPEHHEE  CONPOTUBJICHHUE  HCTOYHHMKA
ToKa. 3akoH Oma 11 mOJHOM (3aMKHYTOI)
anekTpuueckoii enu. Kopotkoe 3amMblkaHue




4.2.8

DNeKTpoHHAsT  MPOBOAMMOCTh  TBEPIBIX
METAJUIOB. 3aBUCHUMOCTH  COTIPOTHBIICHUS
METaJUIOB oT TeMIepaTyphl.
CBepXITpOBOJIUMOCTH

4.2.9

OnexTpuueckuif Tok B Bakyyme. CBoiicTBa
ANEKTPOHHBIX ITYYKOB

4.2.10

ITonynpoBoHUKHY. CobcTBeHHast u
pUMecHast MIPOBOJIUMOCTh
NoJynpoBoHUKOB. CBOMCTBa P-N mepexona.
[ToaynpoBOTHUKOBBIE PHUOOPEI

4211

ONEeKTpUYeCKMd TOK B DJIEKTPOJIMUTAX.
DNEeKTPOIUTHYECKAS JUCCOLIMALMSL.
OnexTponus

4.2.12

DNEeKTPUIECKUI TOK B rasax.
CaMOCTOATENbHBIN MW HECAaMOCTOSATEIBLHBIN
paspsn. Pa3nudunbie TUTIBI CAMOCTOATEIBHOTO
pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue  yCTpOWCTBA:  aMIIEpMETp,
BOJITMETP, pEOCTaT, WCTOYHUKUA TOKA,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
ANEKTPOOCBETUTENBHbBIE puoOpHI,
TEPMOMETP  CONPOTHUBIICHHS, BaKyyMHBIN
IMOA, TEPMUCTOPBI U (OTOPE3UCTOPHI,
HOJIprOBOI[HI/IKOBBIfI Auon, raJlbBaHHKa

4.2.14

[IpakTyeckue paboTHI. Nzyuenue
CMEIIAHHOTO COEJTUHEHUSI PE3UCTOPOB.
N3mepenne DOJIC ucTouHMKAa TOKa M €ro
BHYTpEHHEro comnpoTuBieHus. HaOmtonenue
ANEKTPOJIN3a

11 KUIACC

Kon
pa3jaena

Koanposepsiemoro
3J1eMEHTAa

HpOBepﬂeMue IJIEMEHTBI COACPKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3

MAI'HUTHOE I1OJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

43.1

Iloctosgsaurle MaruuThl. B3anMmoneiicteue
IOCTOSIHHBIX MarHUTOB

4.3.2

MarnutHoe mnosne. Bekrop MarHuTHOU
uHAyKuu. [lpuHnun — cyneprno3unuu.
Jlunun marnutHOM uMHaykuuu. Kaptuna
JMHUM  MarHUTHOM  MHAYKIHMH  MOJIA
MMOCTOSIHHBIX MarHuTOB

4.3.3

MarsuTHO€E 10JIe MPOBOJHUKA C TOKOM.
KapTtuna nuHMH NOIS AJIMHHOTO TPSIMOTO
IIPOBOJHUKA M 3aMKHYTOI'O KOJBLEBOIO
IIPOBOJIHMKA, KATYIIKKM € TOKOM. OmnbIT




Opcrena. BzanmozaeincTsiue NpoBOJHUKOB
C TOKOM
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Cuna Amnepa, €€ MOAYJIb U HAIIPABJICHUE

4.3.5

Cuna  Jlopenma, €€ Moayib W
HanpaBieHue. JIBrkeHue 3apsKEeHHOU
YaCTHUIIbI B OJHOPOJHOM MarHUTHOM IOJIE.
Pa6ota cunbl JlopeHna

4.3.6

SIBiIeHUE AIEKTPOMATHUTHON UHAYKIUH

4.3.7

IToTox BekTOpa MArHUTHON UHIYKIIMH

4.3.8

21C WHIYKIUH. 3akoH
AJIEKTpOMAarHUTHON nHAyKun dapanes

4.3.9

BuxpeBoe anexrpuueckoe noae. I/1C
UHIYKIUH B TPOBOJHUKE, JBIKYIIEMCS
MOCTYNaTEeILHO B OJTHOPOJTHOM
MarHUTHOM I10JIe

4.3.10

IIpaBuno Jlenua

43.11

NHyKTUBHOCTS. SIBnenune
camonHaykiuu. D/1C caMoMHAyKIMU

43.12

3Heprm{ MAaraMuTHOTO IIOJII KAaTYIOKH C
TOKOM

4.3.13

DIIEKTPOMAarHUTHOE T10JIe

4.3.14

Texuuueckue YCTpOﬁCTBai IIOCTOSAHHBIC
MAarHuTHhl, QJICKTPOMArHUTEhI,
SJICKTPOABUTI'ATCIIb, YCKOpUTEIIN
9JICMCHTAPHBIX YaCTHl, WHAYKOUOHHAasA
11¢4Yb

4.3.15

[IpakTrueckue paboTHL Nzyuenue
MAarHuTHOTO TIOJII KATYIIKA C TOKOM.
HccnenoBanne neHMCTBUS IIOCTOSHHOTO
MariHuta Ha  paMKy C TOKOM.
HccnenoBanme SIBJICHUS

BHGKTPOMaFHHTHOﬁ HHAYKIOHUH

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKHUE U

OJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.11

Konebarenrnas cucrema. CBoOOIHEIC
KosieOaHus. ["apMOHHWYECKUE KOJICOaHHMS.
[lepuon, dacrora, ammiutyga u (dasa
KoJIEOaHHI
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IIpy>XvHHBIA MasgTHUK. MaTeMaTU4eCKUil
MasiTHUK

5.1.3

YpaBHEHHE TapMOHHYECKUX KOJICOaHMI.
Kunematnueckoe ¥ JAMHAMHYECKOE
OMHCaHKUEe KOJIeOATETHHOTO ABMKCHUS

5.14

[IpeBpaienue SHEPIUU pu
rapMOHHYecKHx  kosnebaHuix. CBs3b

AMIUTATY/]IbI KoJIeOaHui HCXOIHOU




BEJIMYMHBI C aMIUIUTYAaMHU KojieOaHuil eé
CKOPOCTH U YCKOPEHUS

5.15

Konebarenpubiit  koHTYp. CBOOOAHBIE
AJIEKTPOMATrHUTHBIC KoJieOaHUst B
UICaTbHOM  KOJEOATeIIbHOM  KOHTYpE.
AHaANOTHS MEXKIYy MEXaHUICCKUMHU H
AIEKTPOMATHUTHBIMH KOJIEOAHMSIMH.
®opmyna ToMcoHa

5.1.6

3aKOH COXpaHEHMsI SHEPruM B UJ1€aTbHOM
Kos1e0aTeIbHOM KOHTYpE

5.1.7

Brinyxnennoie MeXaHUYECKHUE
koneOanmsi.  Pesomanc. Pe3onancuas
KpHUBasl. Boinyx/1eHHbBIE
BJ'IGKTpOMaFHI/ITHI)IG KOJ'Ie6aHI/I$[.

5.1.8

[lepemennbrii  Toxk. CuHyCOUIATbHBIN
IIEPEMEHHBIN TOK.

5.19

MomHocTh [IEPEMEHHOT O TOKA.
AMIUIMTYAHOE U JEHCTBYIOLEE 3HAUEHNE
CUJIBI TOKA U HAIIPSKEHUS

5.1.10

Tpaucdopmarop. [Ipoussoxactso,
nepejaya U noTpedaeHue dIEKTPUIECKON
SHEPruu. OKOJIOTMYECKHE PUCKH IpU
IPOU3BOJICTBE DJIEKTPUYECKON SHEPIHUu.
Kynberypa HCIIOJIb30BaHUA
3JIEKTPOIHEPIUHU B IIOBCEIHEBHON )KU3HU

5.1.11

Texnuueckue ycTpoicTBa: ceiicmorpad,
HIEKTPUICCKHIA 3BOHOK, JIMHUN
HIIEKTpOIIepeaay

5.1.12

[Ipaktnueckue pabotel. HcciaenoBanue
3aBHCHMOCTH NIEPUOJIa MAIIBIX KOJIeOaHUH
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccrnenoBanue nepeMeHHOr0 TOKa
B Lenu u3 MoCIe0BaTEIbHO
COCAMHEHHBIX KOHJIEHCATOPA, KaTylIKH U
pe3ucTopa

5.2

MEXAHNYECKUE

N SJIEKTPOMAI'HUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pactipoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHUuss M JUIMHA  BOJIHBIL.
[loniepeunblie ¥ MPOAOIBHBIE BOJIHbI

5.2.2

HNuTtepdepennus " nudpakius
MEXaHHNYCCKHUX BOJIH

5.2.3

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH 3ByKa.
BeicoTa Tona. TemOp 3Byka
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DJIEKTPOMAarHuTHbBIE BOJHBI. Y CIIOBUS
W3IIYy4EHHUsS] DJIEKTPOMArHUTHBIX  BOJIH.
B3anMHuas opuenTaius BeKTopoB E, B u v
B 3JICKTPOMAarHMUTHOM BOJIHE B BAKyyMe




5.25

CBolicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHe, IPETOMIICHUE, NOpU3aLus,
mudpakuus, uHTepdepeHuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH

5.2.6

[IIxama AJIEKTPOMATHUTHBIX BOJIH.
[IpuMeHeHne 3MEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I pPagroCBA3UM WU TCICBUACHUA.
Panuonoxanus. DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYKAOLIEH CPeIbl

5.2.8

TexHuueckue ycTpoHCTBa: My3bIKalbHbIE
WHCTPYMEHTBI, YJIBTPa3ByKOBAs
JINaTHOCTHKA B TEXHHUKE W MEJUIMHE,
pamap, pagUONPUEMHHUK,  TEIECBU30D,
anTeHHa, Tenedon, CBU-neyp

5.3

OIITHUKA

5.3.1

[TpsimonuneitHOe pacmpocTpaHeHue
CBETa B OJTHOPOIHOM cpene. JIyu cBera

5.3.2

OtpakeHre cBeTa. 3aKOHbl OTPAKECHUS
cgeTa. [locTpoenre n300paskeHnil B INTIOCKOM
3epKaiie

5.3.3

5.34

IIpenomiieHne cBeta. 3aKOHBI IPETIOMIIEHUS
CBETa. AOCOTIOTHBIN MOKa3aTelb
MPEJTOMIIEHUSA

[Tonmoe BHYTPEHHEE OTpaKECHHE.
IIpenenbHbIN yroil MOJHOTO BHYTPEHHETO
OTpaKEHUs

5.3.5

Hucniepcusi  cBera. CIOXHBIM coOCTaB
Oenoro cBera. Lser

5.3.6

Cobuparoinue M paccerBaroIllne JTHH3BL
Tonkas nunza. DokycHOE pacCTOSHHE U
ONTHYEeCKas CcUjia TOHKOW  JIMH3BL
[TocTpoenue M300paKeHUH B
coOUparonX M PacCeUBAONIUX JIMH3AX.
®opmysia TOHKON JIMH3BL. YBEJIUYECHUE,
naBaeMoe JIMH30M

5.3.7

[Tpenenst MPUMEHUMOCTH
r€OMETPUYECKON ONTUKH

5.3.8

WNnrtepdepentius ceta. KorepeHTHbie
UCTOYHUKU.  YCJloBUS  HAOIIOJICHUS
MaKCHMYMOB u MHHUMYMOB B
UHTep()EPEHITMOHHON KapTHHE OT ABYX
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus  cBeta.  AudpakumonHas
peméTka. Y ciaoBue HAOIIOICHUS TJIAaBHBIX
MaKCUMYMOB npu naIeHuu
MOHOXPOMAaTHYECKOTO CBETa Ha
JU(PPAKIMOHHYIO PEIIETKY




5.3.10

Hon;lpmaum{ CBCTa

5.3.11

TexHudeckne yCTpPOWCTBA: O4YKH, JyIa,
¢doroanmapar, MPOEKIUOHHBIN ammapar,
MHUKpPOCKOII,  TEJIECKOI,  BOJOKOHHAs
ONTHKA,  JAU(paKIUOHHAas  peméTka,
MTOJISIPOU]

5.3.12

[IpakTtnueckue  pabotel.  M3mepeHue
rokasareJs rnpesnomiienus. Mcenenopanue
CBOMCTB  HM300paXCHHH B  JIMH3aX.
Habmoienue nucriepcuu cBeta

RJIEMEHTBI CIIELITUAJIBHOM TEOPMM OTHOCUTEJIbHOCTH

6.1

['panuibl MPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [Toctynatet TEOpUHU
OTHOCHUTEIBHOCTH: MHBApUAaHTHOCTh
MOJyJiE CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIUIT OTHOCUTEILHOCTH DUHINTEITHA

6.2

OTHOCHUTEILHOCTD OJTHOBPEMEHHOCTH.
3amejieHHe BpPEMEHHM U COKpalleHUe
JUTHHBI

6.3

6.4

DHEprusi ¥ UMITYJIC CBOOOTHOM YaCTHIIBI
CBs13p Macchl ¢ PHEPrueld U HMMITYIbCOM
CBOOOJHOW YacTULBl. ODHEpPrus IOKoA
CBOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

SJIEMEHTBI KBAHTOBOM OIITUKU
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®oronel. ®Popmyna Ilnanka  cBs3u
HHEPruu (POTOHA € €ro YaCTOTOU. DHEPrus
U UMITYJIbC (POTOHA

7.1.2

OTKphITHE u HCCIIEJOBaHUE
dororddekra. Onbitel A.I'. Cronerosa.
3akonbl poToddpdekTa

7.1.3

YpaBHenue OUHIITENHA It
dotoapdexra.  «KpacHas  rpaHuUIa

dororddekra

7.1.4

Hasnenue cera. OnbiTel [1.H. JIeGenera

7.15

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue yCcTpoucTBa: (OTOIIEMEHT,
dboTomaTumK, COJIHEYHAas Oatapes,
CBETOJMO

7.2

CTPOEHHE ATOMA

7.2.1

Monens aroma Tomcona. OnbIThl
Pesepdopna no uccnenoBaHuo CTpOSHUS
aroma. IllmanerapHas Moaens atoMa

7.2.2

[Toctynatet  bopa.  M3nydyenue wu
norjonieHrue (GOTOHOB TMpPH Tepexoje
aToMa C OJIHOTO YPOBHSI HHEPruu Ha




apyrod.  Bungel  cnektpoB.  Crektp
YPOBHEW SHEPTUH aTOMa BOAOPOJA

7.2.3

BomnnoBrie cBolicTBa 4vactul. BomHbl e
Bporins. KopnyckyinsipHO-BOJIHOBOM
nyamusM. Jludpakius SIEKTpOHOB Ha
KpHCTaJJIaxX
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CHoHTaHHOE U BBIHYXKJIEHHOE U3JIy4YCHUE.
YcTpoicTBO U IpUHLIKIT Pa0OTHI Jia3epa

7.25

TexHuueckue ycTpoicTBa: CEKTPaIbHbIN
aHayu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIH
KOMIIBIOTEP

7.2.6

[lpaktuueckne pabotsl. HaGnronenue
JMHEHYaTOro CreKTpa

7.3

ATOMHOE AJ1PO

7.3.1

MeToapl HaOMIOAEHUS W PETUCTpaLUU
AIIEMEHTAPHBIX YaCTHII

7.3.2

7.3.3

OTKpbITHE PATUOAKTUBHOCTH.  OINBITHI
Pesepdopna mo ompeneneHuio cocraBa
paauoakTUBHOIO u3aydeHusa. CBOMCTBa
anbpda-, Oera-, raMMa-u3JIydeHusl.
BnusiHue paguoakTUBHOCTH Ha IKHUBBIC
OpraHUu3MbI

OTkpbITHE  TPOTOHA W HEWUTpOHA.
Hyknonnas monens siapa I'eitzenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4ucio
aapa. M3oTonsl

7.34

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIM  Oera-pacman. [amma-
U3IydeHne. 3aKOH  PaJHOaKTHBHOTO
pacmaja

7.3.5

OHeprusi CBSI3M HYKJIOHOB B  Spe.
Snepuble cuibl. JledekT Macchl siipa

7.3.6

SAnepueie peakuuu. JlelieHME W CUHTE3
a5ep

7.3.7

Snepnsiii  peaktop.  TepmosnepHsli
cuHre3. [IpobimemMbl U NEPCHIEKTUBBI
AJIEPHONM  DHEPreTHUKU. OKOJOTMYECKHUEe
ACIIEKTHI IEPHOU DHEPIETUKU

7.3.8

OneMmeHTapHble  4YacTuilbl.  OTKphITHE
ITO3UTPOHA. DyHIaMEHTaIbHbIE
B3aNMOICHCTBHUSA

7.3.9

TexHuueckue yCTpoucTBa: J03UMETD,
Kamepa BuibcoHa, SAEpHBIA peakTop,
aTomMHasi bomba

7.3.10

[lpaktnueckue paboTel. MccnenoBanue
TPEKOB 4aCTHI] (mo T'OTOBBIM
¢dotorpadusim)

OJIEMEHTBI ACTPODPU3NKU




8.1

Bun 3Bé3nHoro Heba. Co3Besnus, spkue
3Bé3I[I)I, IIJIaHETHI, UX BUAUMOC ABUKCHHUEC

8.2

Conneunast cucremMa. IlnaHeTsl 3eMHOI
prnHI)I. HJ'IaHGTI)I-FI/IFaHTLI n nux
CIYTHHKH, KapJIMKOBBIC IUIaHEThI. MaJbie
Tena COJIHEYHOH CUCTEMBI

8.3

Connue, d¢ortochepa u armocdepa.
ConHeyHasi aKTUBHOCTD

8.4

Ncrounuk sneprun CoJiHIA U 3BE3N

8.5

3BE31bl, MX OCHOBHBIE XapPAKTEPUCTUKHU:
Macca, CBETUMOCTb, PaJInyc, TEMIIeparypa,
150:¢ B3aUMOCBS3b. Juarpamma
«CTICKTPAJILHBIA KJIAaCC — CBETHUMOCThHY.
3BE3ApI TJIABHOM  MOCIICIOBATCIHLHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTDEY I
3BE3]] TNIABHOM IIOCIEA0BATEIbHOCTH

8.6

BuyTpennee CTpOEHUE 3BE3I.
CoBpemeHHbIE IIPEICTaBIICHUS 0
HPOUCXO0XKICHNH U 3BomoLH CoHIA U 3BE3 .
Oranbl )KU3HU 3BE3]]

8.7

8.8

Mineunsii I[lyte — nama [anaktuka.
CnupanbHas  cTpykTypa l'amaktuku,
pacrpeznesieHHe 3BE3N, Ta3a M IMbUIM.
[Tlonoxxenne wu nawxenue ConHoa B
lamaktuke. Ilnockas wu chepuueckas
MOACUCTEMBI | 'aakTuKu

Tunel ramakTuk. PaguorajsakThukd U
KBa3apbl. YEpHBIE ABIPHI B SIAPAX TATAKTUK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akon XaOOma. Pa3z0eranue ramakTHK.
Bospact u pammyc BceneHHoi, Teopus
bonpmoro B3peiBa. Mogens «ropsuen
Bcenennoi». PenukToBoe nsnydeHue

8.10

MacmTabHass cTpykrypa BceneHHOM.
Meraranaktuka. Hepeménusie mpodaeMsl
aCTPOHOMUH




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» ®uzuka. 10 knace. Mskues I'.51., byxosues b.b., Corckuit H.H.; nox penaknuei
[MapdenTreBoit H.A. AkunonepHoe o6mmectBo «M3natensctBo «IIpocBemenuey

» ®usuka. 11 xknacc. Mskuies I'.51., byxoBues b.b., Yapyrun B.M.; nox penakiuei
[MapdenTreBoit H.A. Akunonepnoe o6mectBo «M3natensctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI JJISA YUYUTEJA

» Gusuka. 10 kinacc. Maxumes I.4., Byxosues b.b., Corckuii H.H.; mox penaxiueit
[TapdpentbeBoii H.A. Aknmoneproe obmectBo «M3aaTenbcTBo «IIpocBemieHuney

» ®usuka. 11 kmacc. Mskumes I'.41., byxosues b.b., Hapyrun B.M.; nox penakmuei
[TapdpentbeBoii H.A. Aknmoneproe obmectBo «M3aaTenbcTBo «IIpocBemieHune

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET



