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IHOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o (pusmke 6a30BOT0 ypOBHS Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBarenbHOIl mporpammsl, npenactaBieHHbIX B DI'OC COO, a Takxke ¢ yuyé€Tom
benepanbHOI paboueit mporpaMMbl BOCIUTAHUS U KOHIEIIINH MPENoIaBaHus yueOHOro
npeamera «®uszukay B 00pa3zoBaTelbHBIX opranusamnusax Poccuiickori denepaimu,
peanu3yIonmx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

ConeprkaHue mporpamMmsl 1o pU3KUKE HAMpPaBIIEHO HA OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuHBI Mupa oOydarontuxcs 10-11 kmaccoB mpu oOydeHun ux (Qusnke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnojnxona. IIporpamma
no ¢usuke coorBercTByeT TpeboBanusiM GI'OC COO Kk MmiIaHUPYEeMbIM JIMYHOCTHBIM,
NpPEAMETHBIM U METalmpeAMETHBIM pe3yjbTaraM oOOy4YeHHUs, a TaKXe YYUTHIBAET
HEOOXOJMMOCTh pealn3allid MEXKIPEAMETHBIX CBsi3ed (PU3UKH C E€CTECTBEHHO-
HAay4YHBIMU Y4YEOHBIMU TIpeAMeTaMu. B Hell ompeaenstoTcsi OCHOBHBIC L€ U3YUYEHUS
GU3MKM Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUs, IUIAHHUPYEMBIE pE3yIbTaThl
OCBOCHHMsI Kypca (U3HUKHU: JTUYHOCTHBIE, METalpeIMETHbIE, IpeIMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

-IUIAaHUPYEMbIE Pe3ybTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM UHCIIE
MpeMETHBIE PE3YIbTaThl MO rojaM o0y4YeHus;

-cojiepkanue yueOHoro npeamera «dusuka» no rogam o0ydeHus.

[Ipu pazpaboTke paboueld mTporpaMmbl B TEMATHYECKOM IUIAHUPOBAHUU  yUTEHBI
BO3MOKHOCTH HCIIOJIb30BaHUSI JIEKTPOHHBIX (IIM(PPOBHIX) 00pa30BaTEIbHBIX PECYpPCOB,
SBJISIIOIIMXCST y4€OHO- METOJUYECKUMH MarepuaiaMu (MyJbTUMEAUNHBIE MPOTrpaMMBI,
AJNIEKTPOHHBIE YYEOHUKM W 33JaYHHMKH, OJJICKTPOHHBIE OHOTMOTEKH, BUPTYaJIbHbBIE
7abopaToOpyr, WIPOBBIE MIPOrpPaMMbl, KOJUIEKIMM UU(PPOBBIX 00pa30BaTEIbHBIX
PECypcoB),  peaTu3yIIIUMHU  JUAAKTHUYCCKHE  BO3MOXXHOCTH  MH(MOPMAIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH, CoJIep>KaHKe KOTOPBIX COOTBETCTBYET
3aKOHOAATEILCTBY 00 00pa30BaHUM.

[Iporpamma 10 (Qu3MKE NPENOCTaBISET BO3MOXKHOCTb JUIsl  pealu3aluuu
Pa3IMYHBIX METOJUYECKUX MOJAXOJO0B K OpraHu3anuu oOydeHus (U3UKe IMPH yCIOBUHU
coXpaHeHus! 00s13aTENbHON YaCTH COoIepKaHusl Kypca.

du3nka KaKk Hayka o HaubOosee OOLIMX 3aKOHAX MPUPOJbI, BBICTYIAsl B KaUECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIM BKIJIAJl B CHCTEMY 3HAHHU
00 okpyxatouieM wMupe. IlkonbHbli Kypc ¢u3MKM —  cucTeMooOpasyrolui
JUTSl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT
B OCHOBE IIPOLIECCOB M SBIICHUHM, H3y4yaeMbIX XHMHEW, Ouoiorueu, Gusnueckoin
reorpadueld u actponomueil. VMcnonap3oBaHne M aKTUBHOE NMpPHUMEHEHHE (PU3MUECKUX
3HaHUU OIpenesieT XapakTep U pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKH, TPAHCHOPTA, OCBOEHUS KOCMOCA, IIOJYYEHHS HOBBIX MaTepHUasoB
C 33/IaHHBIMH CBOMCTBAMHU M Apyrux. VM3yueHue (QU3MKH BHOCHUT OCHOBHOM BKJIAJ
B (GOpPMHpPOBAaHHME  E€CTECTBEHHO-HAyYHOW  KapTUHBI  MHpa  OOyYarOIIMXCA,



B (hopMHUpOBaHHE YMEHHUIN IPUMEHATh HAYYHBIH METO/] MO3HAHUSA MIPH BBHITOJHEHUU UMH
y4€OHBIX UCCIETOBAHUM.

B ocHOBY Kypca ¢pu3uku Juist ypOBHS CpeIHEro o0Iero 00pa3oBaHus MOJI0KEH P
ujiel, KOTOpbIe MOKHO pacCMaTpUBAaTh KaK MPUHIIMIIBI €70 TIOCTPOCHHUS.

Hoes yenocmnocmu. B cooTBeTCTBUM C€ HEH Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepuan M3 BCEX pa3/eloB (U3MKH, BKIIOYAET Kak
BOMPOCHI KITACCHUECKOH, TaK U COBPEMEHHOMN (DU3UKH.

Hoesn cenepanusayuu. B cOOTBETCTBUU ¢ HEW MaTepHall Kypca GU3UKU 00beTUHEH
BOKpYr ¢usnueckux Teopuil. Benmymum B Kypce sBuseTcss (GOpMUPOBaHUE
MPEJICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIE.

Hoess  eymanumapusayuu. EE peanuszanus mnpeanojaraeT HMCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIIMa a (U3NIECKON HAYKH, OCMBICTICHHUE CBSI3U PA3BUTUSA (PU3UKU
C pa3BUTHEM OOIIeCTBa, a TaKXe C MHPOBO33PEHUYECCKHMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMHU MPOOJIEMaAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢usnku mnpennosaraeT 3HaAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTUYECKUX MPHIIOKEHUN U3YUYECHHBIX TEOPHA
Y 3aKOHOB.

Hoes sxonozuzayuu peannsyercs HoCpeACTBOM BBEICHUS 3JIEMEHTOB COACPKAHMS,
MOCBSIIEHHBIX HKOJIOTMYECKUM TMPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
C pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a TaKke OOCYKICHHs MpoOJeM paroHaIbHOTO
IPUPOIOTIONB30BAHUS M SKOJIOTHIECKON OE30MacCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (HU3MKH Ha YpPOBHE CPEAHEro OOUIEero
oOpa3zoBaHus SBISIIOTCA  (u3nyeckue Teopu ((GOpMHpPOBAHUE MPEACTABICHUM
O CTPYKTYpe MOCTpOECHMsI (PU3UUYECKON TEOopuH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEACTABICHUSX O MPUPOJE, T'paHUIAX NMPUMEHUMOCTH
TEOPHA, ISl OTIMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUH U MPOLIECCOB).

CHCTeMHO-IesTENbHOCTHBIN MOAXO0M B Kypce (PU3MKH peanu3yeTcs MpexXIe BCEro
3a CYET OpraHU3alMH SKCIEPUMEHTAIBHON AeSTENbHOCTU 00yyvatomuxcs. Jis 6a30Boro
YPOBHS Kypca GU3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJa0OPaTOPHBIX pabOT, KOTOPBIE B MporpaMMe 1o (pru3nKe 00beAMHEHBI
B OOIIMI CIIMCOK YYEHUYECKHUX MPaKTUUECKUX padboT. Brinenenue B ykazaHHOM IMepeuHe
7ab0paTOpHBIX pabOT, MNPOBOAUMBIX Ui KOHTPOJISI M OLEHKH, OCYIIECTBISETCS
y4acTHHKaMU 00pa3oBaTeIbHOTO MPOLEecca UCXOs U3 OCOOCHHOCTEH TUIAHUPOBAHUS U
ocHamieHus kabunera ¢puszuku. [Ipu s3ToM obecrieunBaeTCsi OBIaeHUE 00yUaAIOIIUMUCS
YMEHUSIMH  NPOBOAWTH KOCBEHHBIE HW3MEPEHMS, MCCIEIOBAaHUS 3aBHCHUMOCTEU
($u3HYECKUX BETUYHMH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEATI0KEHHBIX TUIIOTE3.

bonpnioe BHUMaHHME yAENs€TCS PEIICHHIO PACYETHBIX M KAYECTBEHHBIX 3a/ad.
[Ipy sTOM 111 pacy€THBIX 3a/1ad MPUOPHUTETOM SBISIOTCS 3aayd C SIBHO 33JaHHOMU
(u3NYECKO  MOJAENBIO, TMO3BOJSIOIIME  IMPUMEHSATh  WU3YYEHHBIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fena Kypca, TaKk U MHTErpUpYs 3HAHUS U3 PA3HBIX
pazaenoB. s KaueCTBEHHBIX 3a7jad MPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBSICHEHHE
IPOTEKaHUsl (PU3NYECKUX SIBJIEHUI M IPOLECCOB B OKPY’KAIOILIEH >KU3HM, TpeOyromue
BbIOOpPA (PM3UUECKOI MOJENH AJIsl CUTYal[iH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ TpeboBanuamu PI'OC COO k marepuaibHO-TEXHUYECKOMY
o0ecrieueHuI0 yueOHOTO Mpolecca 6a30BbIi ypPOBEHb Kypca (DU3UKH HA YPOBHE CPEIHETO
oO1ero 00pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBHUSX MPEIMETHOrO KaOMHETa (U3UKHU
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabuneTe U3k HOMHKHO OBITH HEOOXOIUMOE JTabopaTOpHOE 000PYI0BaHUE
JUISL BBITIOJIHEHMSI YKa3aHHBIX B MporpaMme No (hU3MKE YUYEHWYECKHUX MPAKTHUYECKUX
paboT U IEMOHCTPAIIMOHHOE 000PY/IOBaHHE.

JlemoHCTpaninoHHoe o0opyaoBaHue (POpMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHHUMAJIbHOM  JIOCTATOYHOCTH U OOEcleurMBaeT IOCTAHOBKY IEPEYUCICHHBIX
B IporpamMme Mo (pU3MKe KIIOYEBBIX JEMOHCTpAIUil N7 HCCIEAOBAaHUS H3Yy4aeMbIX
SBJICHUH U MPOILIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX
IIPUMEHEHUM.

JlabopatopHoe oOOpyJaoBaHME [IJII YYCHMUECKHUX  MPAKTUUYECKUX  paboT
dbopMupyeTcsi B BUJE TEMAaTHIECKIX KOMIUIEKTOB M 00eCreunBaeTcs B pacu€éTe O JHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. Temarnyeckue KOMIUIEKTBHI J1IaODOpPaTOpPHOIO
000py10BaHMsI AOTKHBI OBITH TOCTPOEHBI Ha KOMIIEKCHOM HCIIOJIb30BAHUN aHAJIOTOBBIX
U 1U(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHJIE
1 (pOBBIX JTabOpaTopuil.

OCHOBHBIMU LENSIMA M3y4eHHs (U3Mku B oOHIEM 00pa30BaHUMU SABIISIFOTCS:

dopMupoBaHre MHTEpEca M CTPEMIICHUs OOYYaIOIIUXCS K HAYYHOMY HM3YYCHHUIO
MIPUPOJIBI, PA3BUTUE X MHTEJUIEKTYAIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

-pa3BUTHE TIPEACTABICHU O HAYYHOM METOAE TMO3HaHUA W (HOPMHUPOBAHUE
MCCJIEI0BATENBLCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SBICHUSIM;

-(opMHUpOBaHUE HAy4YHOTO MHPOBO33PEHHSI Kak pe3yjbTaTa H3Y4YE€HHUS OCHOB
CTpOEHUs MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DM3HUKU;

-popMUpOBaHUE YMEHUU OOBSCHATH SIBICHUS C HCMOJb30BAaHUEM (PU3UUECKUX
3HAHWI U HAYYHBIX JOKA3aTEIbCTB;

-popMupoBaHuEe MNpPEACTABIECHUNH O Ppoiau (GU3MKK I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JocTkeHne STUX 1ene  o0ecreyumBaeTcs pelIeHuEM CIEAYIoMMX —3a7ad
B TIpoOIIECcCe U3YUYECHMsSI Kypca (PU3UKU HAa YPOBHE CPEeHEro o01iero oopa3oBaHusi:

npuoOOpeTeHre CUCTEMBbl 3HaHUM 00 oO0muX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUIX, BKIIOYAs MEXaHUKY, MOJEKYJSIpHYIO (U3UKY, IIEKTPOJIUHAMUKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTHI acTPO(PHU3UKH;

-popMupoBaHUE YMEHHI NPUMEHSITh TEOPETUYECKHUE 3HAHWS JJIsi OOBSICHEHHUS
bU3MYeCKUX SBICHUW B TPUPOJAE U JJs TPUHATHS TMPAKTHYECKUX PEIICHUIM
B IIOBCEJIHEBHOM JKU3HU;

-OCBOEHHE CIOCOOOB PEIICHHUs Pa3IUYHbIX 337a4 C SBHO 33JaHHOU (hU3UUECKOU
MOJIEJIbIO, 3a/1a4, MOIPAa3yMEBAIOIINX CAMOCTOSTENBHOE CO3/IaHne (DU3UUECKON MOJIENH,
aJIeKBaTHOM YCIIOBUSIM 33]1a4H;

-MIOHUMaHne (PU3UIECKUX OCHOB Y TIPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB
UTEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELY;

-OBJIAJIECHUE METOAAMH CaMOCTOSITEIBHOIO IUIAHMPOBAaHUS M IPOBEICHHUS



(bU3MYEeCKUX IKCIIEPUMEHTOB, aHaJIM3a U MHTEpHpeTauud uHbOpMaIuu, OnpeneaecHus
JIOCTOBEPHOCTH TOJYYEHHOTO Pe3yJbTaTa;

-CO3/IaHU€ YCJIOBUM [JIi PpPa3BUTUS YMEHUM TPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKOM J1€ITEIbHOCTH.

Ha wusyuyenme ¢usuku (06a30BbIi YpPOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpaszoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 wacoB (2 uaca B Hemelnio),
B 11 xiacce — 68 yacoB (2 yaca B HEZIEIO).

[IpennaraemMslii B mporpamme 1o (pusnKe nepeveHs J1IabopaTOPHBIX U MPAKTUYECKUX
paboT ABISETCS PEKOMEHI0BAHHBIM, YUUTEINb JIeJaeT BIOOP MPOBEACHUS J1a0OPATOPHBIX
paloT U OMBITOB C YUETOM MHIMBUIYaJIbHBIX OCOOCHHOCTEH 00y4arOmuXCsl.

JIro0ast pabouasi mporpaMma JOJKHA MOJHOCTHIO BKIIIOYATH B C€0sl COJIEpIKaHUE
JTAHHOM MpOrpaMMbl IO (PU3HUKeE.

COJEPXAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOIO MIO3HAHMUS

®usuka — Hayka o npupoje. Haydnple METOIBI IMO3HAHUS OKPYXKAIOLIEro MUpPA.
Pounb sxcnieprMenTa 1 TEOpUH B MPOLIECCE MO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (DPU3HKE.

MopnenupoBanue (¢GuU3MUECKUX SBICHUNM M TpoueccoB. Hayunble rumotessl.
®duznyeckre 3aKOHbl U TEOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB.
[IpyHIMT COOTBETCTBUS.

Ponws u Mecto ¢usuku B (HOpMUPOBAHUM COBPEMEHHOW HAYYHOW KapTHUHBI MUDA,
B [IPAKTUYECKON IEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

Amnanorosblie U HU(GPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABmxkeHre. OTHOCUTENbHOCTh MEXaHUYECKOro ABMxkeHus. Cucrema
orcuéra. TpaekTopusi.

[lepemenienue, CKOpOCTh (CpeIHsIst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MaTepUalbHOW TOYKH, HMX TMPOEKUUH HA OCH CHUCTEMbl KoopiauHat. CloxeHue
MEPEMELIECHNUM U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TpsIMOJIMHEWHOEe nBrkeHue. [ paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U MEPEMEILICHHUS] MaTEPUaTIbHON
TOYKH OT BPEMEHH.

CBoOomHOE TazicHre. Y CKopeHrne CBOOOHOTO A ICHUS.

KpuBonunennoe nuwxenue. [[BuKeHME MaTepuaabHONM TOYKH IO OKPYKHOCTH
C IIOCTOSIHHOMU 10 MOJIYJII0 CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHENHAsI CKOPOCTh. [lepnon



U JyacToTa oOpaieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHnUecKue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIIUIOMETP, ABUKCHUE
CHapsI10B, LIEITHBIE U PEMEHHBIE NIEPEIayn.
Jlemoncmpayuu

Mopenb cuCTEMBI OTCU€Ta, MIUIIOCTpAIUMsl KUHEMATHYECKHX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3oBaHue IBMKEHUN C UCIIOJIB30BaHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenne nBWKEHUs Tena, OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenue yckopeHust CBOOOJHOTO MaeHHUSL.

HanpaBnenue ckopoCTH Npu ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3yueHne HEPAaBHOMEPHOIO MBWKEHUS C ILEJIbI0 OINPENCIICHUS MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHONIEHUS  MEXKJYy  MYyTAMH, NPOWJECHHBIMH  TEJIOM
3a MOCJIEA0BATEIbHBIE PABHBIE TPOMEKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JABUKEHUH
C HaYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydyeHne nBWKEHUS MIApUKA B BSI3KOM KUIKOCTH.

N3yuenune nBm>keHHs TeIa, OPOIIEHHOTO TOPU30HTAIILHO.

Tema 2. lunamuxa

[IprHumn otHocutensHOCTH ['anmmies. IlepBeiid 3akoH Herotona. MHepumnansHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3unmu cui. Brtopoil 3akoH HproToHa
JUIS MaTepUalibHOM TOYKHU. Tpernii 3akoH Hpr0TOHA 11711 MaTepraibHBIX TOYEK.

3akoH BcemupHoOro Tsarorenus. Cuna tsoxkectu. llepBas kocmuyeckass CKOpOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckoiibxeHus, kadenus). Cunma tpenus. Cyxoe
Tperue. Cuiia TpeHHsI CKOJIbKEHUs U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna
CONIPOTHUBIICHUS ITPU JBUKEHUU Tela B )KUAKOCTH WUJIU rase.

[ToctynaTenbHoe 1 BpalaTeabHOE IBUKEHUE aOCOTIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. YcimoBus paBHOBECHS
TBEPIOIO Tea.

TexHuyeckue yCcTporucTBa U NMPAKTUYECKOE PUMEHEHNE: TOAINITHUKH, IBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHepLuu.

CpaBHeHHE Macc B3aUMOJEHCTBYIOIIUX TE.

Bropoi 3akon HeroToHa.



N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT A€(POpMallUu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U MTaICHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecus TBEPIOTO Tena. Buael paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenue nBM>XEeHUS OpycKa 110 HAKIIOHHOW IJIIOCKOCTH.

HccnegoBaHue 3aBUCUMOCTH CHJI  YIIPYTOCTH, BO3HHUKAKOIIMX B MPYXUHE U
pPE3UHOBOM 00pa3siie, OT uX JeopmMariuu.

HccnenoBanue yciaoBUil paBHOBECHS TBEPOTO TeJla, UMEIOUIETO OCh BPAILICHUS.

Tema 3. 3akoHbl cOXpaneHus 8 Mexanuke

Nmiynbc MaTepuanbHON TOUKH (T€a), CUCTEMbl MaTepUaNIbHBIX TOYeK. Mmmyibe
CUJIBl M W3MEHECHUE HMITyJbCa Tela. 3aKOH COXPaHCHUs HMITyJbca. PeakTuBHOE
JIBUKCHHUE.

PaboTa cusnbl. MOIIHOCTB CHITBI.

Kunernueckass »Heprus MarepuaibHOM TOouykd. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[ToTenmuanbHas sHeprus. [loTeHuuanbHas SHEpPrus ynpyro neGopMupoBaHHON
npyxuHbl. [loTeHnnanpHas SHepTHs Tejla BOJIM3U MOBEPXHOCTH 3€MIIH.

[ToTeHnnanbHBIE U HEMOTEHIIUAIbHBIC CUJTBI. CBSA3b PaOOTHI HEMOTEHIIUABHBIX CHII
C U3MEHEHUEM MEXaHUUYECKON S3HEPTUH CUCTEMBI TEJl. 3AKOH COXPAHEHUSI MEXaHUYECKON
DHEPIUH.

Yrnpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHHuecknue YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOIIED,
MPYKUHHBIN MHUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUs UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon mOTEHIIMATEHOM YHEPTUU B KHHETUIECKYIO M OOPaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenune abCOMOTHO HEYNPYTOTO yAapa ¢ TOMOIIBIO IBYX OJTMHAKOBBIX HUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsizu pabOTHI CUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW DHEPTruu Tena
Ha NMPUMEPE PACTSLKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsekyasipHasi pu3uKa U TEPMOJAMHAMHUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOI Meopuu

OCHOBHbBIE TIOJIOXKEHUS MOJIEKYJIAPHO-KMHETUYECKON TEOPUHM U HUX OINBITHOE
obocHoBanue. bpoyHoBckoe aBmwkenue. Juddysus. Xapaktep IBUKCHHUS U
B3aMMO/ICHCTBUS YaCTHI] BellecTBa. MOJenu CTpOeHUs ra30B, KUAKOCTEN U TBEPBIX TEI



1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenell. Macca u pa3Mepbl MOJIEKYI.
KonuuectBo BemiectBa. [loctosinnass ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkanma Ttemmeparyp
Llenbcus.

Mopnenp uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJSIPHO-KHHETHYECKOU
TEOPUH UACAIBHOTO ra3a. AOCOIOTHAS TeMIlepaTypa Kak Mepa CpelHed KUHETUYECKON
HHEPrUu TEIUIOBOTO JBMXEeHHs yacTull raza. [llkama temmnepatyp KenbBuna. I'azoBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon JlanpToHa. W3ompoiiecchol
B HJICAIbHOM Ta3e ¢ IOCTOSTHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe npeacTaBieHne
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MIPAKTUUECKOE IPUMEHEHHE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, PoTOrpaduu MoOJEKyl
OpPraHUYECKUX COCIUHEHUMN.

OmnpiTel 0 AU Y3UH KUIKOCTEN U ra30B.

Monens OpOyHOBCKOTO JIBUKEHHUSL.

Mopens onbita [ITepHa.

OnbITHI, T0Ka3BIBAIOLIME CYLIECTBOBAHUE MEXMOJIEKYIIIPHOTO B3aUMOICUCTBHS.

Mopens, HILUTFOCTPUPYIOIIAas MPUPOY JaBJICHUS I'a3a HA CTEHKU COCYa.

OnbITHI, WJUTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJ1€aJIbHOTO Ta3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEeHH 00bEMa
KOMHATBbI, IaBJICHUS U TEMIIEPATyphbl BO3lyXa B HEW.

HccnenoBanue 3aBUCHMOCTH MEXLY ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnoebl mepmoOuUHaAMUKU

TepMoanHamMuueckass cucreMa. BHyTpeHHsE DSHEPIUs TEPMOAMHAMHYECKOU
CUCTEMBI M criocoObl €€ u3MeHeHus. KonmuecTBo Teminotel U pabota. BHyTpeHHss
DHEPIusi OJHOATOMHOTO MAEANBHOTO rasa. Buael Teronepenadn: TEILUIONPOBOJHOCT,
KOHBEKIIMS, M3JIy4eHUE. YJenbHasg TEIUIOEMKOCTh BemecTBa. KomMuecTBO TEIUIOTHI
IIpY TEIUIoNEPEaAYE.

[TonsiTue 06 agunadbatnoMm npouecce. [lepsriii 3akoH TepMoarHamMuku. [Ipumenenue
MEepPBOTO 3aKOHA TEPMOJIMHAMUKHM K wH30mpolieccaM. [ 'paduueckas HHTEpIIpeTaIus
paboThI Ta3a.

Bropoii 3akon TepmoarHamuku. HeoOpaTuMOCTh MPOIIECCOB B IPUPO/IE.

TeroBble MamuHbl. [TpuHIMIBL AeWcTBUS TEMIoBbIX MaiuH. [IpeoOpazoBanus
OHEPTUU B TEIJIOBBIX MamuHaX. KoadGuimeHT noae3Horo 1eiCTBUS TEIIOBOW MaITHBI.
[Mukn KapHo m ero xo3hdUIMEHT MOJE3HOTO AEUCTBUS. DKOJOTHYECKUE MPOOIEMBI
TEIIO3HEPTETUKH.

TexHn4ecKkHne yCTpOWCTBA U MPAKTHYECKOE MPUMEHEHHUE: JBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED.



Llemoncmpayuu
N3meHeHne BHYTPEHHEN 3HEPruu Tena MPHU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKU TOJ IEHCTBUEM C)KAaTOrO BO3[yXa, HarpeBaHue 3upa B JATYHHOU TpyOKe
nyTEM TpeHHUs (BUICOJEMOHCTPALIMS).
V3MeHeHrne BHYTpEHHEH >HEepruu (TemmepaTyphl) Teja MpH TeIlonepenaye.
OmnsIT 0 aAMabaTHOMY PacIIMPEHHIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).
Mopnenn mapoBoi TypOWHBI, ABUTaTeis BHYTPEHHETO CrOpaHUs, PEAKTUBHOIO
JBUTATEJIS.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
N3mepenne yaenbHON TETNIOEMKOCTH.

Tema 3. Azpecamnuvie cocmoanusn eeujecmea. Pazoswvie nepexoowt

[TapooOpa3oBanue u koHjaeHcanus. Mcmapenue u kuneHue. AOCOJIOTHAs H
OTHOCHUTEIIbHAsA BJIAXHOCTh BO3ayxa. HacelmeHHsldi map. YaenbHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIEPATYPhl KUIICHUS OT TaBJICHUS.

Teépnoe Ttemo. Kpucrammmueckue u amopdHble Telna. AHHU30TPOIHUS CBOWCTB
kpuctaioB. JKugkue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBrmenue u
KpUCTaJUTM3aIMA. Y IeTbHasl TeroTa miasieHus. Cyoaumarnus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHu4eckre yCTpoucTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KQIOPUMETP, TEXHOJIOTUU TIOJIYyYEHHS] COBPEMEHHBIX MATEpUAIOB, B TOM UHCIIEC
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIILIEHHBIX MMAPOB.

Kunenue npu mnoHW>KEHHOM JaBJICHUH.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus ¥ MIaBJICHUS KPUCTAITMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaJIOB.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomoi

N3mepenre 0OTHOCUTENBHOM BIQKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuKka
Tema 1. dnekmpocmamuka

DnekTpu3anus Tejl. DIeKTpUUeCKUi 3apsia. JIBa BHIA AIEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, TUDICKTPUKUA U TOJYIPOBOJHHUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsia.

Bzaumopeiicteue 3apsigoB. 3akoH Kynona. ToudeudHbIl SIEKTPUUYECKUN 3apsil.
DnekTpudeckoe nojie. Hanpssk€HHOCTH 3neKTprudeckoro nosist. [IpuHiun cyneprno3unuu
ANEKTpUUYECKUX nojei. JInHuyu HanpsHKEHHOCTH JIEKTPUUYECKOTO TOJIS.

PabGora cun snekrpocratuyeckoro mnotig. [lorenunuan. Pa3HOCTh MOTEHIMANOB.
[IpOBOAHUKM © JUAJEKTPUKKA B DJIEKTPOCTATUYECKOM TMoje. JluanekTpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa.



DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

TexHudeckre yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME:  3BJEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTATHYECKasl  3aluTa, 3a3eMJICHHE  BJIEKTPONpPUOOPOB,
KOHJICHCATOpP, KOMMPOBAJIbHBIN arnapar, CTPyHUHBINA NPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHIUIT AEUCTBHSI AJIEKTPOMETPA.

B3auMoelicTBrE HANEKTPU30BAHHBIX TEIL.

DIJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.
3aBUCHUMOCTB AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIIAIN IUIACTHH,
PACCTOSHUS MEXIY HUMH U TUDJIEKTPUYECKON MTPOHUIIAEMOCTH.
OHeprus 3apsLKEHHOTO KOHJIEHCATOopa.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi
N3mepenne 31eKTpoOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31exkmpuyeckuiit mox. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKUNA TOK. Y CIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOIrO TOKA. MIcTOUHMKH
toka. Cuna Toka. [[IocTosHHBIN TOK.

Hanpspxkenue. 3akon OMa Jy1s yyacTka 1enu.

ONEKTpUYECKOE  CONPOTUBJIEHUE.  YJENBHOE  CONPOTHBICHHE  BELIECTBA.
[TocnenoBarenbHOE, NAPAIJIENIBHOE, CMEIIAHHOE COEIMHEHNE TIPOBOAHUKOB.

PaboTa snexrpuueckoro Toka. 3akoH [[xoymns—JIena. MomHOCTb 3JIEKTPUYECKOTO
TOKA.

DNeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBIIEHUE HUCTOYHUKA TOKA. 3aKOH
Owma 1114 nonHOM (3aMKHYTOM) AnekTpuueckoi uenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAS! TPOBOJAUMOCTH TBEP/IBIX METAILIOB. 3ABUCUMOCTDH COITPOTUBIICHUS
METaJUIOB OT TemrnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpuYeCKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U TPUMECHAS! TPOBOJUMOCTh MOIYITPOBOJHUKOB.
CoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOpaXxX M pacillaBax 3JIEKTPOIUTOB. DJIEKTPOJIUTUYECKAS
JUCCOITUALIMS. DIEKTPOJIU3.

DneKTpudeckuii TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITETIbHBINA pa3psil.
Monnus. [Tnazma.

TexHHuuecKue yCcTpoiCcTBa M NMPAKTHYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHHKHU TOKA, 3JIEKTpPOHATrpeBaTeNbHbIE MPUOOPHI, JEKTPOOCBETUTEIbHbBIE
npudOpbl, TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBbI JUOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYIPOBOIHUKOBBINA U0/, TajJbBaHUKA.

Llemoncmpayuu
N3MmepeHune cuiibl TOKa U HAPSHKEHUS.



3aBUCUMOCTb CONPOTUBJICHUS IIMJIUHIPUUECKUX MPOBOIHUKOB OT JITMHBI, MIOIIAIN
MONEPEYHOT0 CEYEHUs U MaTepuaa.

CwMmeliaHHOE COeTMHEHNE TPOBOAHUKOB.

[IpsMmoe  u3MepeHHe  ANEKTPOJABWXKYyIIeH  cuibl. KopoTkoe — 3aMblkaHue
raJIbBAaHUYECKOTO 2JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH COMTPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTH ANEKTPOIUTOB.

NckpoBoit pazpsii 1 IpOBOAUMOCTH BO3AyXa.

OmHOCTOPOHHSISI MPOBOAMMOCTD JIUOA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenne cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenne dIEKTPOJBIDKYINECH CHIIBI WCTOYHMKA TOKAa M €ro BHYTPECHHETO
COMPOTHUBJICHUSI.

HaOmnronenue snekTpoiusa.

MesxknpeaMeTHbIe CBA3H

N3yuenne kypca ¢puzuku 6a30Boro ypoBHs B 10 kjacce OCyIeCTBISIETCS C Y4ETOM
COJIep KaTeNIbHBIX MEXIIPEIMETHBIX CBSI3€l C KypcaMu MAaT€MAaTHKH, OMOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nouamusi, CBSI3aHHbIE C HW3YYEHHMEM METOJIOB HAYy4YHOI'O
MO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, runoresa, puznueckas BeIMYHHA, 3aKOH, TEOpUS,
HaOJII0ICHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHHH, JuHeHas QyHkuus, napadoa,
runepOosna, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIUU HA OCU KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHuuyeckoe IBWKEHUE B JKMBOM mnpupone, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHIbI TEIUIONEpPEAayd, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B AKUBOM PUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE ATOMOB M MOJEKYJ, MOJIb
BENIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJl, KUIAKOCTEW U Ta30B,
AIEKTPUUECKUE CBOMCTBA METAIIJIOB, SJIEKTPOJIMTUYECKAS TUCCOLMAIINS, TaJIbBAaHUKA.

l'eoepagus: B1aXXHOCTh BO3TyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeodpazoBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHHU3MOB, YUET
TPEHUS B TEXHUKE, NOJAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHWS MMITYyJIbCca
B TEXHHUKE (pakeTa, BOJOMET W JpYyrue), JBUraTeidb BHYTPEHHErO CropaHus, MmapoBas
TypOHuHa, OBITOBON XOJIOAWIBHUK, KOHAULIHUOHEP, TEXHOJIOTUH MOJIYYEHUS COBPEMEHHBIX
MaTepHuayioB, B TOM YHCII€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKas
3alllMTa,  3a3€MJICHHE  3JIEKTpONpHOOpOB,  KCEPOKC,  CTPYWHBIA  IPHUHTE,
AIIEKTPOHArpeBaTesIbHbIe TPUOOPHI, JIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TAIbBAHUKA.



11 KJIACC
Pasznen 4. DnekTpoauHAMHUKA
Tema 3. Macnummnoe none. IneKmpomMazHuUmMHAsA UHOYKUUA

IlocTostHHBIE MarHWThl. B3auMoaeCTBHE ITOCTOSIHHBIX MarHuToB. MaraurHoe
nosie. Bexrop mMarHuTHOW MHAYKIMH. [IpHHIMIO Cyneprnio3MIM¥ MarHUTHBIX ITOJIEH.
JInHnn MarauTHOM HHAYKIMKU. KapTuHa JIMHWI MarHUTHOM WHIYKIIMH TIOJISI IOCTOSIHHBIX
MarHuTOB.

MaruutHOE 1oJIE TPOBOAHUKA ¢ TOKOM. KapTuHa NMHUN MHAYKUMHA MarHUTHOIO
IIOJISL JUIMHHOTO IIPSIMOTO IPOBOJIHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O ITPOBOIHUKA, KATYIIKN
¢ TokoM. OnbIT Opcrena. B3anmoaeincTBre NpoBOJHUKOB C TOKOM.

Cuna AMmnepa, €€ MOAYJIb U HAITPABJICHUE.

Cuina Jlopenua, €€ MOIynb M HalpaBlICHHE. J[BUKEHHE 3apsSKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM moJje. Pabora cuisl Jlopenna.

SIBneHHE DIEKTPOMATHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHMTHOM WHIYKIIHH.
DIIEKTPOABMXKYIIAS CUJIA UHIYKIMA. 3aKOH 3JIEKTPOMAarHUTHOM MHAyKuuu dapanes.

BuxpeBoe smekTpuueckoe mojie.  OJEKTPOABMKYIIAs  Cwia  WHIYKIUH
B MIPOBOJIHUKE, IBMKYIIEMCS IMOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenna.

NHnykTuBHOCTh.  SIBI€HME  CAMOMHAYKUMU.  ODJEKTPOABWKYIIas  CHJIa
CaMOMHAYKIIHH.

DHEprusi MArHUTHOTO MOJIA KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHudeckre yCTpOMCTBa M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHBIE MArHUTHI,
AJEKTPOMArHUTHI,  JJIEKTPOJIBUTaTENlb,  YCKOPUTEIM  JJIEMEHTApPHBIX  YaCTHII,
WHIYKIIHOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TMOJIEM.

JIuHMM UHAYKIIMA MAarHUTHOTO TOJIA.

B3anmoneiicTBue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PNIEKTPOMArHUTHOW UHIYKIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTh DJICKTPOJBWKYIIIEH CHJIBI MHAYKUUU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiIeHME CAaMOUHYKIIUY.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne MarHuTHOrO NoJIst KATYIIKHA C TOKOM.

UccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHUH.

Pasznen 5. Kosie0anus v BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KOAEOAHUA

Koneb6arenbnas cuctema. CBoOOAHBIE MEXaHUUECKHE KoJebanus. ['apmoHnUeckue
konebanus. [lepuon, yacroTta, ammuutyna u (asza koneOanuit. [IpyXKUHHBIA MasSTHHUK.
Marematuueckuii MasTHUK. YpaBHEHHE TapMOHUYECKHX KoieOanmii. IIpeBparmienue
HHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiii KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUS B UACATHHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHUSI MEXIY MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
koneOanusimu. @dopmyna TomcoHa. 3aKkoH COXpaHEHHS DJHEPruu B HUICATBHOM
K0JIebaTeTbHOM KOHTYPE.

[IpencraBineHre o 3aTyxarolMUX KoyieOaHUSIX. BBIHYXIEHHbIE MEXaHHUYECKHE
kosnebanus. Pezonanc. BoiHyKI€HHBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

IIepemenHsbI TOK. CHHYCOMAANBHBIN IIEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIIJIUTYTHOE U IEUCTBYIOIIEE 3HAYECHHUE CUJIBI TOKA U HAIIPSDKCHUS.

Tpancpopmarop. IIpousBoacTBO, Tmepenadya U MNOTPEOJIEHHWE AIIEKTPHUECKOU
HEPrur. OKOJOTUYECKHE PHUCKH IPU MPOU3BOJCTBE 3JekTpo3Hepruu. KynbeTypa
UCITOJIb30BAHUS AJEKTPOIHEPTHH B IOBCETHEBHOM JKU3HMU.

TexHnYecKue yCTpocTBa M MPAKTUYECKOE NMPUMEHEHHE: dJIEKTPUUECKUNA 3BOHOK,
reHepaTop MePEMEHHOT0 TOKa, JIMHUU 3JIEKTponepeaay.
Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoseOaTeNbHOM cucTeMbl (MPYKUHHBIM WU
MaTeMaTUYECKHI MasTHHK).

Habmronenue 3aryxaromux KojieOaHHiH.

WccnenoBanue CBOWCTB BHIHYKJIEHHBIX KOJIEOaHU.

Habmonenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIC KOJIEOaHNUS.

OcuumnorpaMMsl  (3aBUCUMOCTH  CHUJIBI TOKa W HalpsHKEHUS OT BPEMEHM)
JUTS DJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc 1mpu  1NOCIENOBAaTENbHOM  COEAMHEHUM  PE3UCTOpA,  KaTYLIKH
WHIYKTUBHOCTH U KOHJEHCATOpa.

Mopenb TMHUY 3JEKTPOonepeadH.
Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

WccnegoBanue 3aBUCUMOCTH MEPUOJIa MAJBIX KOJIEOAHUM rpy3a HA HUTH OT JAJIMHbI
HUTHU U Macchl Ipy3a.

HccnenoBanue NepeMEHHOTO TOKA B LENU U3 MOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexannueckue BOJHBI, ycinoBus pacnpoctpanenus. llepuwon. Ckopoctb
pacrpocTpaHeHus U JuiiHa BoyHbL. [lonepeunsie 1 mpoaoabHble BOIHBL. UHTEpepenius
U AudpaKiys MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. YCIOBUS H3JIYyYEHHUS! 3JIEKTPOMATHUTHBIX BOJIH.



B3aumHuaa opueHntauus BektopoB E, B, V B anektpomarnuTHO# BosHe. CBoMcCTBa
AJIGKTPOMArHUTHBIX BOJIH: OTpPa)KCHHE, MPEIOMIICHUE, NOoJspu3aius, Iudpakius,
unTepdepenius. CKOpOCTh MEKTPOMArHUTHBIX BOJIH.

[IIkama 3JIEKTPOMAarHUTHBIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHus. Paqnonokanus.

DIEKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAIOIIEH CPEIbI.

TexHuueckue YyCTpOMCTBA M  NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTpPa3ByKOBas JUarHOCTUKa B TEXHUKE MW MEIULMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pa3zoBaHue 1 pacCIpPOCTPAHEHUE MOMEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmonieecs Teso Kak HICTOYHUK 3BYKa.

Hab6utoienue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue narepdepeHunu u TMPpakiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4acTOTOU
KoJie0aHUil.

HccenenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, IPEIOMIICHUE,
noJisipu3anus, IMppakuus, MHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpamonnHerHOE pacnpOCTpaHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBeta. TouedHbI HCTOYHHK CBETA.

OtpaxkeHrne cBeTa. 3aKOHBI OTpakeHus cBera. I[locTpoeHue wu300pakeHU
B IIJIOCKOM 3€pKaJIe.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCOMIOTHBIM MOKa3aTeshb
npenoMiicHus. [lomHoe BHyTpeHHee oOTpaxkeHue. lIpenenbHbli  yroa MOJHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcust ceeta. CinoxHblid coctaB Oenoro cseta. LlBer.

Cobuparonre u paccenBaromiye aTuH3bl. ToHkas nuH3a. DOKycHOE paccTOsiHUE U
OonTUYECKas CWia TOHKOW JWH3BL [locTpoeHue wu300pakeHWI B COOMpaOMUX U
pacceunBaromux JuH3ax. Gopmyiia TOHKOHW JIMH3bI. Y BEJIMYCHUE, 1TaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBas ontuka. UnaTepdepenius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HAOJIOICHUST MaKCUMyMOB M MHHHUMYMOB B WHTEP(PEPEHIIMOHHONW KapTHUHE OT JBYX
CUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakusa cera. {udpakiuonHas pemérka. YciaoBue HAOMIOJCHHUS TJIaBHBIX
MaKCUMYMOB IpH MMaJICHU MOHOXPOMATHUECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoiicTBa U MPAaKTUUECKOE MPUMEHEHUE: OUKH, JTyTa, poToanmnapar,
MIPOCKITMOHHBIN amnmapar, MUKPOCKOTI, TE€JIECKOI, BOJJOKOHHAS ONTHKA, AU(PPAKITMOHHAS



pELIETKA, MOJIAPOUL.
Jlemoncmpayuu

[IpssmMonuHeiHOE  pacnpoCTpaHEHUE, OTPAKEHUE U  MPEOMJICHUE CBETa.
OnTuueckue npuOOpsI.

[TonHoe BHYyTpeHHEE oTpaxeHue. Mojenb CBETOBOAA.

HccnenoBanue cBOMCTB M300pa)KeHUM B JIMH3AX.

Mojienin MUKPOCKOIIa, TEJIECKOTIA.

Hab6nronenue narepdepeHImm cBeTa.

Hab6nronenune nudpakium ceeta.

Habmronenue nucnepcuu cBera.

[TonydeHne cieKTpa ¢ MOMOIIBIO TTPU3MBI.
[Tonydenwue ciekTpa ¢ MOMOIIBIO TUGPAKITMOHHON PEIIETKH.
Habmronenue nossipu3aiium cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol
N3mepenue mokazaresns npeIoMIeHUs CTEKIIa.
Uccnenosanue cBOMCTB M300pakeHUH B JIMH3AX.
HaOnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieIIHAJILHON TEOPUH OTHOCHUTEILHOCTH

I'pannupl IpUMEHUMOCTH KJIacCuyeckorm MexaHuku. [locTynarel crienuanbHOU
TEOPUH OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DWHIIITEeHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHM M COKpPAIICHUE
JUTUHBI.

DHEprusi U UMIYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBsi3b MaccChl € SHEPTUE U UMITYJIbCOM PEISTUBUCTCKONM YaCTULbI. DHEPTHS TOKOS.

Paznen 7. KBanToBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonsl. Popmyna [lnanka cBsi3u dHEpruM POTOHA C €ro YACTOTOW. DHEPrUs H
UMITYJIbC (POTOHA.

OtkpeiTiie u uccnenoBanue (ororddexra. Onbitet A.I'. CromeroBa. 3aKOHBI
dbotorpdexra. YpaBuenue OunmTeriHa g pororddexra. «KpacHas rpaHHIIa»
dbotorddexra.

JlaBnenne ceeta. OnbiTel [1.H. JleGenera.

XHUMHUYECKOE JIEUCTBUE CBETA.

Texnuueckue yCTpOMCTBA U  MPAKTUYECKOE MPUMEHEHHUE: (HOTODIIEMEHT,
dboTomaTYNK, CoTHEUHAst OaTapesi, CBETOINOI.

Jlemoncmpayuu

®doT03(¢QheKT Ha yCTaHOBKE C IIMHKOBOM TIIACTUHOM.

Uccnenosanue 3akoHOB BHelTHEro Gporosddekra.

Ceeroauon.

Conueunas 6artapes.



Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-YacTHIIL.
[Tnanerapuas monens aroma. [loctynarel bopa. M3nydenue u nornomieHue GpOTOHOB MpU
MepEX0/Ie ATOMA C OJHOTO YPOBHS SHEPTHUH Ha Apyroi. Buel ciekTpoB. CieKTp ypOBHEN
SHEPIUM aToMa BOAOPOLA.

BonnHoBbeie cBoiicTBa wactuil. Bosnbl 1€ bpoina. KopnyckyispHo-BOTHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYXIECHHOE U3TyUYCHHUE.

TexHuyeckue ycTporCTBa M NMPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAJIbHbINA aHAJN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
Ornpenenenue AJIMHBI BOJIHBI J1a3epa.
Hab6nronenue nuHedyaThIX CIIEKTPOB U3ITyUYCHHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl
Habmronenue nuHe4aToro cnekTpa.

Tema 3. Amomnoe s0po

OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CJOKHOCTh CTpOeHHsS sigpa. OTKpbITHE
paanoakTuBHOCTH. OmnbiThl Pesepdopaa mo ompepeneHrio cocrtaBa paauOaKTUBHOTO
usnydenusi. CBoicTBa anbda-, 6eTa-, ramma-usnydeHus. BiusHue pagnoakTHBHOCTH Ha
YKVBBIE OPTAHU3MBL.

OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykionnas wmogens siapa [eiizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tomnsbl.

Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnaj. ['aMMa-u3iydeHue.
3aKOH paIMOAKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B siape. Anepubie cuibl. JlegekT Macchl sipa.

SnepHble peakuuu. JleneHue U CUHTES sIep.

SAnepubrit peakrop. Tepmosinepublii cunTe3. [Ipo6iieMbl W MEPCHIEKTUBHI SIACPHOM
SHEPreTUKH. JKOJOTHUYECKUE ACTIEKTHI SIEPHON IHEPTETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

Meronpl  HAOMIOACHHWS W PETUCTPAIMM  DJEMEHTapHBIX  YaCTHII.

dyHaaMeHTalbHbIC B3auMOJeHCTBUS. ENMHCTBO hM3HMYECKON KapTUHBI MUPA.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: JIO3UMETpP, Kamepa
Bunbcona, simepHbIii peakTop, aToMHasi bomoa.
Jlemoncmpayuu

CU€TurK MOHU3HUPYIOIIHNX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

UccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTHI ACTPOHOMHHU U ACTPOPU3NKHU
Orarnbl pa3BUTUA acCTpOHOMHUH. [IpuKIIagHOE 1 MUPOBO33PEHYECKOE 3HAUECHUE



aCTPOHOMMUM.

Bun 3Bé€3nH0r0 HeOa. Co3Be3us, spKUe 3BE3/bl, TUIAHETHI, UX BUIUMOE ABH)KEHUE.

ConHeunas cucreMa.

Connue. ConneuyHas akTuBHOCTb. MicTounuk sHeprun CosHua u 3B€31. 3BE3/bL, UX
OCHOBHBIE XapaKTEPUCTUKH. J(narpaMmma «CIeKTPpaIbHbBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
TJIABHOM MOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb) JJI 3BE3]1 INIABHOU
NOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE MNPEICTABICHUS
O MIPOUCXO0XKJIEHUH U 3BoMoMK CoHIA U 3BE3/. DTalbl XKU3HH 3BE3I.

Muneunsiii [1yts — Hama ["anaktuka. [lomoxxenue u nerxkenue CoiHua B I'anakTuke.
Tunsl ranakTuk. Paguoranaktuku u kBasapbl. YEpHbIE ABIPHI B sipaxX rajJakTUK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa066ma. Pazberanuwe rajaakTHK.
Teopus bonpmioro B3peiBa. PeMkTOBOE M3ITydECHUE.

Macmrabnas ctpyktypa Beenennoit. Metaranakruka.

Hepeménnbie npo0sieMbl aCTPOHOMUM.
Yuenuuecxue nabnooenus

HaGnronenuss HEBOOPYXEHHBIM TIJ1a30M  C  HCIOJIB30BAHHEM KOMITBIOTEPHBIX
MPWIOKEHUHN ISl OTPEICTICHUS MOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIMIAPUS U IPKUE 3BE3BI.

Ha6ntonenus B reneckon Jlynsl, mianer, Maeunoro [lyTu.

O6o0maromniee NOBTOpPeHUE

Ponb ¢u3ukmu 1 aCTpOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOTHYSCKOM, COITUAIBLHON U
TUYECKOU cdepax AeATETbHOCTH YeOBEKa, POJib U MEeCTO (U3UKU U aCTPOHOMUU
B COBPEMEHHOW HAYYHOW KapTHUHE MHpPA, POJb (PU3NUYECKOW TEOpUH B (OPMUPOBAHUU
MpEACTaBICHU 0 (PU3NYECKON KapTUHE MHpa, MECTO (PU3UYECKON KApTUHBI MHUPA
B 00I1IEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O MPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenune kypca ¢pusuku 6a30Boro ypoBHs B 11 Kjacce oCyIecTBIsSETCS ¢ yIETOM
COJIEPKaTENIbHBIX MEXIPEAMETHBIX CBSI3E€HM ¢ KypcaMu MaTeMaTUKHU, OMOJIOTHHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxcnpeomemuvie nowsimus, CBSI3AHHBIE C HM3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIA (akT, TUmoTe3a, pu3nyeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/ICHHE, YKCIIEPUMEHT, MOJICIUPOBAHKE, MOJICIIb, U3MEPEHHUE.

Mamemamuka: pellleHHe CUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKHE (DYHKIUU:
CHUHYC, KOCHUHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPhl M HMX MNPOEKIUM HA OCU KOOPAWHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIE
AJIeMEHTApHBIX (YHKIUHN, IPU3HAKUA MOJI00UST TPEYTOJbHUKOB, ONpeAcICHUE TIIOIIA N
IUIOCKUX QUryp U 00bEMa Ted.

bBuonoeus: snexrpudeckue sIBICHUS B )KUBOUM MPUPOJIE, KOJIeOaTeIbHbBIE TBUKEHUS
B JKMBOW MPHUPOJE, ONTHYECKUE SIBJICHUA B KUBOU NPUPOAE, ACHUCTBUE paadalUU
Ha KUBbIE OPTAHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAsi CTPYKTYpa TBEPABIX TEll,



MEXaHU3MbI 00pPa30BaHMsI KPUCTATUIMIECKON PEMIETKH, CIEKTPAILHBIN aHAJIH3.
l'eoepagus: MarHUTHBIE TIONFOCA 3€MJIM, 3aJ€KH MarHUTHBIX PyH, (oToChEMKA
3eMHOU MOBEPXHOCTH, MPEICKa3aHUE 3€MIICTPSICCHHM.

Texnonoeusi:  TUHUM  DIIEKTpONEpeAady, TeHepaTop TMEPEeMEHHOro  TOKa,
AJIEKTPOIBUTATENh, HHAYKIIMOHHAS TI€Yb, pajap, paaIuonpuéMHNK, TEICBU30D, AHTCHHA,
tenedon, CBU-meub, NPOCKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA, COJIHEYHAS
Oatapes.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mnpeamera «®Pu3ukay HA YpPOBHE CpeaHEro OOIIero
oOpa3zoBaHus (0a30BBI ypOBEHB) JODKHO OOECHEUYUTh JOCTIKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAPEJAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3YyJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJbTaThl OCBOSHMs y4deOHOTo mpeamera «Dusnka» IOJKHBI
OTpaXaTh TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOUIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TIO3MIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpUCHTAIIHH, TO3UTUBHBIX BHYTPEHHUX YOCKIECHNUM, COOTBETCTBYIOITUX TPAIUIIMOHHBIM
IICHHOCTSIM POCCHMCKOrOo OOIeCTBa, pacCIIMPEHHE J>KU3HCHHOTO OIbITa W OIbITa
JESITEIbHOCTH B TMPOLIECCE PEANN3alMM OCHOBHBIX HAIIPaBJICHU BOCIHUTATEIBHOU
JIeSITeIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHMUS:

c(OPMHPOBAHHOCTD I'PaXKIAHCKOM MO3UIMKM OOYYarOMIEroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHCKOrO OOIIECTBA;

OPUHATHE  TPAAUIUMOHHBIX  OOINEYETOBEYCCKMX  T'yMAaHUCTHYECKHX
JIEMOKPATHYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B HHTEpPECAX TIPaKIaHCKOIO
00I1IeCTBa, Y4aCTBOBATh B CAaMOYIPaBICHUH B 00pa30BaTEIbHOM OpraHU3aIlny;

YMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMA HHCTHTYTaMH B COOTBETCTBHH C MX
(GYHKIHUSIMA U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApHOM U BOJIOHTEPCKOM JAESITEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:
c(hOpMUPOBAHHOCTH POCCUMCKOMN TPaKIaHCKON UIEHTUYHOCTH, MaTPHOTU3MA;
LICHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM
POCCUHCKHX YUEHBIX B 00J1ACTH (PU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHMS;



CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHHE JJUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUYUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOro BOCITUTAHUSI:
ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOYasi ICTETUKY HAy4HOIO TBOPUYECTBA,
npuUCyIero (GU3NYeCcKoil HayKe;

5) TpPy10BOr0 BOCIIUTAHUSI:

WHTEpEC K pasNMnyHbIM cepaM mpodecCHOHATBEHON MeATeILHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKOM U TEXHHUKOM, YMEHHE COBEPINATh OCO3HAHHBIN BBIOOP OyayIieit
npodeccuu 1 peaaTnu30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JaCTH (DHU3HKHU
Ha MPOTSHKEHUU BCEH KU3HU;

6) 3K0J10rHYeCcKOr0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTH IKOJIOTMUECKON KYJIBTYpPbl, 0OCO3HAHHUE INI00AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JICCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHUS LEJIeW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

Pacmimpenne omnbiTa AeSATEIBHOCTH 3KOJOTMYECKON HAMPABICHHOCTH HAa OCHOBE
UMEIOIIUXCSl 3HAaHUU 1O (PU3HUKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAayYHOW NIEATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3yYEHUS
GU3MKKM  OCYHIECTBISITH  MPOEKTHYKD M HUCCJIENOBATEIbCKYIO  JESATEIbHOCTD
WHIUBUYAJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACHCTBUS
ba3oBble Joruyeckue 1eHCTBUA:

-CaMOCTOSITEIFHO (POPMYIUPOBATh U aKTyaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

-OpECaACIATE HCIIN ACATCIbHOCTH, 3a/1aBAThb IIapaMCTPhbl U KPUTCPHUU UX JOCTHIKCHUA ;-

BBISIBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMATPUBAEMBIX (PU3NUECKUX
SIBJICHUSX

-pa3pabaThiBaTh TUTAH PEIICHHsS] MPOOJIEMBbl C YYETOM aHaln3a HWMEIOIIUXCS
MaTCpUaJIbHBIX U HEMATCPHAJIbHBEIX PECYPCOB,

-BHOCHUTb KOPPCKTUBLI B ACATCIbHOCTL, OICHUBATh COOTBETCTBUEC PC3YJILTATOB
nejsaM, OOCHUBATDL PUCKH HOCJIG,Z[CTBI/Iﬁ ACATCIIBHOCTHU,



-KOOPAWHUPOBATb U BBITIOJIHATH pa60Ty B YCJIOBHAX PCAJIbHOI'O, BUPTYAJIbHOI'O U
KOM6I/IHHp0BaHHOFO BBaHMOHCﬁCTBH}I;
-pa3BHUBATh KPCATUBHOC MBIIIIJICHUC IIPKU PCHICHNUH KU3HCHHBIX HpO6J’I€M.

Ba3oBble Hccie10BaTeIbCKUE TeHCTBHA:

-BIIaJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU TIOHSATHSIMH ¥ METOJIAMH
(u3MUECKON HAyKH;

-BJIaJICTh HABBIKAMH YYEOHO-HCCIICIOBATENBCKOM H TPOEKTHON AEATeIbHOCTU
B o0jacTu (pU3MKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOMCKY

METOJIOB PEIICHUs 3a7a4 (PU3HMUECKOTO COAECpkKaHUs, IPUMEHEHHUIO PA3IMUYHbIX METOOB
MO3HAHUS;

-BJIaJIETh BUJAMHU  JICATEIBHOCTH 10 TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpHpETalny, NPeoOPa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX CUTYALHSIX,
B TOM YHCJIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

-BBISIBJISITh ~ IIPUYMHHO-CJICICTBEHHBIE CBSI3M W AKTyaJU3WpOBaTh  3ajaudy,
BBIJIBUTaTh TUIIOTE3y €€ pPELICHUs, HaXOAUTh apryMEHTBI JUIsl JOKA3aTelIbCTBA CBOMUX
YTBEPKJICHU,331aBaTh TapaMETPbl U KPUTEPHUH PELICHUS;

-aHAJIN3UPOBATH IOJIyYCHHBIE B XOJE PEUICHUS 3aJa4M PE3yJbTaTbl, KPUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

-CTaBUTh U (POpMyIHpoBaTh COOCTBEHHbIE 3aJadyd B  00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCIIE MTPU U3YyUECHUH (PU3UKH;

-J1aBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OMIBIT;

-yM€Th  NEPEHOCUTh 3HAHMS MO (QU3UKE B MPAKTUYECKYI0  00JIacTh
KU3HEIEATEIbHOCTH;

-yMETbh UHTEPUPOBATH 3HAHUS U3 PA3HbIX MPEAMETHBIX 00JIaCTEM;

BBIJIBUT'aTh HOBBIE UJIEU, IIPEJIAraTh OPUTMHAJIBHBIE TOAXOABI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, TONYCKAIOIIME albTEePHATUBHBIC PEILICHHUS.

Pa6ora ¢ undopmanmueii:

-BIIaJICTh HaBBIKAMHM TOJy4YeHUs uHGopManuu (U3HUECKOTO COJEpIKaHUs
U3 HCTOYHHKOB pAa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBISTh IOWCK, aHAJMW3,
CHUCTEMAaTH3allMI0 W WHTEpHpeTanuio HHPOpPMAIMK pPa3IMYHBIX BHIOB H (OpM
IpECTaBICHNUS;

-OLIEHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

-ACTIOJIB30BaTh ~ CPEACTBA  HMH(DOPMAMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH B pelieHnn KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHM3allMOHHBIX 3a1a4 ¢ coOyo/ieHneM TpeOOBaHUN ASPrOHOMUKH, TEXHUKHU
0€30IacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBBIX U 3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€301TaCHOCTH;

-C03/1aBaTh TEKCThl (PU3MYECKOTO CONEpKaHMs B Pa3NUYHBIX (opMaTax ¢ y4EToM
Ha3Ha4YeHUs] MH(QOpPMAMM U UEJNEBOM ayJUTOPUH, BBHIOMpas ONTHUMAIbHYIO (GopMy
NPECTaBICHUS U BU3YyaIH3aI1H.



KoMMyHUKAaTHBHBbIE YHUBEpPCAJbHbIE Y4eOHbIe AeiiCTBHS:
-OCYILIECTBIIATH OOIICHNE HAa ypoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIBHOCTH; -
pacmno3HaBaTh MPEANOCHUTKYA KOHGIUKTHBIX CUTYAIlMi U CMATYATh KOH(PIUKTHL;
-pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;
-[IOHUMATh U HCIIOJIb30BaTh PEUMYIIECTBA KOMAaHAHOW U MHANBUAYAJIbHOU paOOTHI;-
BBIOUpATh TEMATUKY U METOJIbl COBMECTHBIX JICHCTBUIA C yUETOM OOIIMX HHTEPECOB,
Y BO3MOKHOCTEW KaXKJI0T0 YJIeHA KOJUIEKTHBA;

-IPUHAMATh  IICIM  COBMECTHOW  JCATCIBHOCTH,  OPraHU30BBIBATH |
KOOPJIMHHUPOBATh JCUCTBHS TIO €€ JOCTHDKEHHIO: COCTaBJISITh IUIAaH JICHCTBUH,
pacmpeieNiaTh poJii ¢ YIETOM MHEHUH Y9aCTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHOMN
paboTHI;
-OI[CHMBATh KAa4eCTBO CBOETO BKJIaJa M KaKIOTO YYaCTHHKA KOMAHIbI B OO
PE3YJIbTAT O Pa3pabOTaHHBIM KPUTEPHUSIM;

-Ipe/ylaraTb  HOBBIC TIPOCKTBHI, OICHUBATh HJACH C TO3WIHWHA HOBHU3HEI,
OPUTHHAIBLHOCTH, IPAKTHYECKON 3HAUUMOCTH;

-OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE MTOBEJICHNE B PA3IMIHBIX CHUTYAIUX,
IPOSIBIISATH TBOPUYECTBO M BOOOPAKCHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbICe YHUBepPCaJbHbIE Y4eOHbIE JAeCTBUS
Camoopranusanus:

-CaMOCTOSAITEIIbHO OCYIIECTBIIATh TO3HABATEIBHYIO JEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBIABJIATH NPOOJEMBI, CTaBUTh U  (POPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

-CaMOCTOSATEIHPHO COCTABIIATH IJIaH PEUICHHs] pacYETHBIX M Ka4eCTBEHHBIX 3ajiad,
IUIAaH BBIMOJHEHMsI MpaKkTU4YeCKoW padoThl C y4€TOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTEHUI;

-J1aBaTh OIEHKY HOBBIM CHUTYaITUsIM;

-pacImpsTh paMKH Y4eOHOTO MpeAMeTa Ha OCHOBE JIMUHBIX MPEATIOYTCHHIA;

-lieflaTh ~ OCO3HAHHBIM ~ BHIOOp, AapryMEHTHpPOBaThH €ro, Oparh Ha cebd
OTBETCTBEHHOCTH3a PEIICHHE;

-OLICHUBATh MPUOOPETEHHBIN OTIBIT;

-CTIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO APYIUIIMU B 00nacTu (HU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJJIEKT:

-1aBaTh OLEHKY HOBBIM CHTyalMsM, BHOCHTb KOPPEKTHUBBI B JIESITEIBHOCT,
OLICHUBATbh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

-BJIaJICTh HABBIKAMHU MTO3HABATEIBHOMN perekcun Kak 0CO3HAHUS COBEPIIIAEMbIX
JEUCTBUH U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

-HCII0JIb30BaTh MPUEMBI peIIeKCUM ISl OLEHKU CHUTYalllH, BHIOOpa BEPHOTO
peleHns;



-yMETh OIICHMBaTh PHUCKA ¥ CBOEBPEMEHHO MPUHUMATh pEIICHUS TI0 UX
CHWKCHUIO; fIPUHUMATh MOTHBBI U apTyMEHTHI JIPYTUX TPU aHAINU3E PE3yJIbTaTOB
TEeSTEIIbHOCTH;

-IPUHUMATH Ce0s1, TOHNMAasi CBOM HEIOCTATKH U JOCTOWHCTBA,

-IPUHAMATh MOTUBBI W apTyMEHTHl JAPYTUX TPH aHaIW3e pe3yJbTaToB

JeSITEIIPHOCTH; IIPU3HABATH CBOE MPABO M MPABO JAPYTHUX HA OIINOKH.

B mporecce AOCTWKEHHS JWYHOCTHBIX pPE3yJbTaTOB OCBOCHHUS TMPOTPaAMMBI
nmo ¢u3uMKe A YpPOBHA cpeaHero oOmero oOpa3oBaHus Yy  OOyYarommXxcs
COBEPIIICHCTBYETCS AOMOITMOHAIIEHBIN HWHTEJUICKT, IIPEITOTaratoui
c(OpMUPOBAHHOCTD:

-CaMOCO3HaHMSI, BKJIIOYAOIIETO CIIOCOOHOCTh MOHMMATHh CBOE HMOIMOHAIBHOE
COCTOSIHH€, BHJICTh HAIIPaBJICHUS Pa3BUTHSA COOCTBEHHONW dYMOITMOHAIBHON C(hephl, ObITH
YBEpPEHHBIM B ceOe;

-CaMOpPEryJIUPOBaHMs, BKIIOYAIOIIETO CAMOKOHTpPOJb, YMEHHE MPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE TTOBEACHHE, CIIOCOOHOCThH aalTUPOBATHCS K AMOITMOHATEHBIM
U3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

-BHYTpEHHEH MOTHWBAIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTHIKEHHUIO e W
yCcrexy, ONTHMHU3M, HWHUIMATUBHOCTh, YMEHHE JCHCTBOBaTh, HCXOIS U3 CBOHUX
BO3MOKHOCTEH;

-OMITATUH, BKJIIOYAIOMICH CIOCOOHOCTh TOHUMAaTh 3MOILUOHAIBHOE COCTOSIHHE
JPYTUX, YUUTHIBATH €r0 MPHU OCYIIECTBICHUU OOIIEHUs, CIOCOOHOCTh K COUYBCTBHUIO U
COTIEPEKNBAHUIO;

-COIIMAJILHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHHS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSIBIIATH UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xonny o0yuenuss B 10 kJjiacce mpeaMeTHbIE pe3ysbTaThl HA 0Aa30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHHI:

-JICMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MHpA, B pPA3BUTUU COBPEMEHHOM TEXHUKU W
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEILHOCTH JIFOIEH;

-yYUTHIBaTh TPAHUIBI MPUMEHEHHS W3YYEHHBIX  (U3MUECKUX  MOJEIeH:
MaTepuaibHas TOYKa, WHEpIHUalbHAs cHCTEeMa OTCYETa, aOCONIOTHO TBEPIOE TEO,
WJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, JKUJAKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
ANIEKTPUUYECKUH 3apsi/i PU pelIeHUH (PU3UUIECKUX 3a/1a4;

-pacrio3HaBaTh (pu3MyYecKue SBICHUSA (TPOIECCHI) U OOBICHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA W
DIEKTPOJAUHAMHUKHA: PABHOMEPHOE U PAaBHOYCKOPEHHOE IIPSMOJIMHEMHOE IBUXXECHUE,
cBOOO/HOE TMAJCHHE TEJ, JBWKEHHE MO OKPYXHOCTH, HWHEpLHs, B3aHUMOCHCTBHE
ten, auddys3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE JKUJIKOCTEH U TBEPIBIX TeE,
U3MEeHeHHue 00bE€Ma Tell MpU HarpeBaHuU (OXJIAKIEHUHU), TEIUIOBOE paBHOBECHE,
VCrapeHne, KOHJICHCAlHs], TUIaBJICHUE, KPUCTALUIN3ALMS, KUTIEHUE, BIAXXHOCTh BO31yXa,



NOBBIIICHHUE J1aBJICHUS ra3a INpH €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpamMH COCTOSIHMSI Ta3a B M30IpoLeccax, JEKTpU3alus Tell, B3auMOJEcTBHE
3apsJI0B;

-OMUCHIBATh MEXAaHMYECKOE JBM)KCHHE, HCIONIb3Yys (U3MUECKHE BEINYUHBIL:
KOOpAMHATA, IIyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMITYJIbC
Tena, KUHETUYECKas »JHEPrus, IOTEHIMAIbHAs DSHEpPrusi, MeEXaHudeckas padoTa,
MEXAaHUYECKasi MOIIHOCTh; IPU ONMCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS U E€IUWHULBI, HAXOAUTH (OPMYJIBL,
CBSA3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BEITUYHHAMM;

-OIMCHIBAaTh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHMS, UCIIOJIb3YSI
(u3NYecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TEMIIEPATypa, CPEIHAS KUHETHUECKask SHEPrUsl
XAa0TUYECKOIO  JABW)KEHHUS MOJIEKYJ, CPEIHEKBAJIpaTU4HAsI CKOPOCTb  MOJEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprus, padora rasza, KO3QQUIMEHT I0JIE3HOTO
JEUCTBUS TEIUIOBOTO ABUTATENA; MPU OMMCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUYECKU
CMBICJ UCHOJIB3YEMbIX BEIMYMH, UX OO03HAUECHMsI M €AUHMIIBI, HAXOOUTh (HOPMYJIbI,
CBS3BIBAIOLIUE TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMHU BEJIMUYHHAM;

-OIMCHIBAaTh M3YYEHHBIC JJICKTPUUYECKHE CBOMCTBAa BELIECTBA M JJIEKTPUYECKUE
ABJIEHHUS (TIPOLECCHI), HMCHOJB3Yd (U3MUYECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
ANEKTPUYECKOE TOJIe, HAMNPSIKEHHOCTh MO, MOTEHIMAJ, Pa3HOCTh MOTEHLUAJOB;
IIPU ONMCAHUU MTPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJTUUHH, UX
0003HaYEHUsI U €AMHMIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAOIINE JIAHHYIO (PU3HUYECKYIO
BEJIMYUHY C IPYTHUMH BEIMYNHAMY;

-aHaJU3UpPOBaTh (PU3MUECKHE TMPOLECChl M SBJICHUS, MCIONb3Yyd (PU3NUYECKHUE
3aKOHBIM MPHUHIIUIBL 3aKOH BceMupHoro Tsarorenud, |, Il u Il 3akonsr HeroToHa, 3ak0H
COXpPaHEHUS MEXAHMYECKOW JHEPruH, 3aKOH COXPAHEHUsS HMIIYJIbCA, IPUHLUI
CYNEpNO3ULIMA CHUJI, TPUHLMI PABHOMPABHUS HWHEPUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUs BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHel KWHETHYEeCKOM SHEPruu TEIUIOBOTO JABMXKEHHS MOJEKYJT C aOCOIIOTHOU
TEeMIIepaTypol, MepBbIi 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHHS 3JEKTPUUYECKOTO
3apsiaa, 3akoH KysnoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) NPUMEHUMOCTH;

-00BSICHATh OCHOBHBIC MPUHIUIBI JEUCTBUS MAIllMH, MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB; pas3iuyarh YCIOBUS HX O€30MacHOr0 HCIOJIb30BaHUS B IOBCEAHEBHOU
KU3HU,

-BBITIOJIHATH HKCIIEPUMEHTBHI 0 UCCIETOBAHUIO (PU3NYECKUX SIBICHUN U TIPOLECCOB
C HUCIOJIb30BAaHUEM TMPSAMbBIX, U1 KOCBEHHBIX H3MEPEHUU, MpU 3TOM (POopMyIupoBaTh
npoOiemMy/3aady W THIOTE3y Yy4eOHOTO JKCIIEPUMEHTa, COOUpaTh yCTAaHOBKY
U3 IPEJI0AKEHHOT0 000PY10BaHUs, IPOBOJUTH OMBIT U (POPMYJIUPOBATh BHIBOBI;

-OCYILECTBIISITh NPSIMBbIE U KOCBEHHBIE N3MEPEHUS] (PU3NUECKUX BETUYMH, ITPU 3TOM
BbIOMpaTh ONTHUMAIbHBIA CIHOCOO HM3MEPEHMs] M HCIOJIb30BaTh H3BECTHBIE METOJbI
OLICHKH MOTPENTHOCTEN U3MEPEHU;

-HCCIIEI0BATh 3aBUCHMOCTH MEXAY (GU3NMUECKUMU BETUYUHAMU C UCTIOIb30BAaHUEM



MPSIMBIX U3MEPEHUH, PU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTaThI
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYCCKUX BEJIMYUH B BHUJE TaONHIl B TPadUKOB, JelaTh
BBIBOJIBI TI0 PE3yJIbTaTaM UCCIICIOBAHNUS,

-coOM01aTh MpaBwia OE30MAaCHOTO TpyJAa MpU MNPOBEACHUU HCCIEAOBAaHUN B
pamMKax ydeOHOro JKCIEpUMEHTa, y4eOHO-UCCIICOBATEILCKOH W MPOCKTHOMN
NEATETLHOCTH C HWCIOJIb30BAHUEM W3MEPUTEIBHBIX YCTPOUCTB W JTAOOPATOPHOTO
000py10BaHUS;

-pemaTh pacuy€THBIC 3a/1a4d C SIBHO 3aJIaHHOW (PU3MUECKOW MOJEIBIO, UCIIOIb3YS
dbu3MYecKue 3aKOHBI U PUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3314l BHIOUPATH

($u3NYECKyI0 MOJENb, BBACIATh (GU3NUYECKUE BEIMUYUHBI U (HOPMYJIbl, HEOOXOIUMBIE
JUIsl €€ peleHus, IPOBOJUTE PACUETHI M OLICHUBATh PEAJILHOCTD MOJYYEHHOIO 3HAUCHMSI
(bu3nYeCKON BETUYHUHBI,

-pemaTh KadyeCTBEHHBIE 33Ja4M: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PpACCYXKACHUI C ONOpPOM HAa M3Yy4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sIBICHNUS,

-ACIIOJIb30BAaTh NPU PEUICHUM Y4eOHBIX 3aJad COBPEMEHHbIE MH(POpPMAIMOHHBIE
TEXHOJIOTUM JUIsl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlUUd W TMPECTaBICHUS
y4e0HOI U Hay4YHO-NONMYJISIPHON HHPOpMaUK, MOTYYEHHOW U3 pa3INYHbIX HCTOYHUKOB,
KPUTUYECKU aHATM3UPOBATH MOIyYaeMyl0 HHPOPMALIHIO;

-IPUBOJIUTh TPHUMEPbl  BKJIAJa POCCHUMCKUX W  3apyOEXKHBIX  yUEHBIX-
(U3UKOBB Pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYXAIOIIET0 MHUPA, B Pa3BUTUE
TEXHUKH UTEXHOJIOTHIA;

-MCMOJb30BATh TEOPETUYECKHE 3HAHMS MO (PU3MKE B TOBCEIHEBHOM KU3HU
Uit obecriedeHus 0e30MacHOCTH MpU OOpalieHuu ¢ NpudOpaMu M TEXHUYECKUMU
YCTPOMCTBAMM, JII COXPAHEHUsS 3J0POBbS U COONIOACHUS HOPM 3KOJOTHYECKOIrO
MOBECHUS B OKPYXKAIOIIEH CPEJIE;

-paboTath B TIpPyNIl€ C BBINOJHEHUEM PA3IUYHBIX COLMAIBHBIX  POJIEH,
IUIAaHUPOBATh PabOTy TPyHMbl, paUUOHAIBHO paclpenessiTh OOS3aHHOCTH U
IUIAHUPOBATh JIEATEIIbHOCTh B HECTAHJAPTHBIX CHUTyalUsX, AaJEKBAaTHO OLICHUBATh
BKJIaJ] Ka)KOTOM3 YYACTHUKOB I'PYIIIBI B PEIIEHUE paccMaTpUBaeMON TPOOIIEMBI.

K xoniy oOyuenus B 11 KJjacce mpeaMETHBIC PE3yJIbTaThl HA 0Aa30BOM YpPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHUI:

-IECMOHCTPUPOBATh HA TPHUMEpPAX poJib W MecTo (GU3NKKM B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBl MHpPA, B PA3BUTHUH COBPEMECHHOM TEXHUKU W
TEXHOJIOTUM, B NPAKTUYECKOM JIESITEIbHOCTH JIFOAEH, LEIOCTHOCTh W E€IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

-YYUTHIBaTh T'PAHULIBI TPUMEHEHUSI U3YUYEHHBIX (PU3MUYECKUX MOJIENE: TOUeUHBIH
AIEKTPUYECKUH 3apsl, JIyd CBETa, TOUEUHBIM NCTOYHUK CBETA, SAEpPHAsA MOJAENb aTOMA,
HYKJIOHHAsI MOJIEJThb aTOMHOTO s/Ipa MPY PEeIICHUH (PU3NUECKUX 3a]1a4;

-pacrio3HaBaTh (pu3WYecKue SBICHUS (TIPOIECCH) W OOBSACHATH WX HAa OCHOBE



3aKOHOB JJICKTPOJWHAMUKH W KBAHTOBOW (U3HMKHU: DJIEKTPUYECKAs TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JEeHCTBHUS TOKAa, B3aUMOJICHCTBHE
MarHuTOB, SJICKTPOMArHUTHAS WHIYKIWS, ACHCTBHE MArHUTHOTO TOJISI HAa TIPOBOJHUK
C TOKOM M JBWXKYIIMWACS 3apsll, DSJICKTPOMArHUTHbIE KoJieOaHUST U  BOJIHBI,
NPSIMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHUE, MIPEIOMIICHUE, UHTEPPEPEHIIHS,
mudpakiys U TOJSpU3AlMs CBETa, AUCHEpcHsl cBeTa, (OTOINEKTpUUYecCKUid 3pdeKT
(boToaddexT), cBeToBOE AaBlieHHWE, BO3HUKHOBEHHE JIMHEMYATOro CIIEKTpa aroma
BOJIOPO/1a, €CTECTBEHHAS] M HICKYCCTBEHHAs PaAMOAKTUBHOCTD;

-ONMChIBATh HW3YYCHHBIC CBOMCTBA BEIIECTBA (DIEKTPUUYECKHE, MArHUTHBIC,
ONITHYECKHE, DICKTPUICCKYIO MPOBOIUMOCTh PA3JIUYHBIX CPEI) M DJIECKTPOMArHUTHBIC
SBJICHHSI (TIPOIIECCHI), UCIIONB3YS (DU3UICCKHE BEIIMUUHBI: DJICKTPUUSCKHUMN 3apsij, CHiIa
TOKa, DJEKTPUUECKOE HAmNpsDKEHUE, DJICKTPUUECKOE COMPOTUBICHHE, pPa3HOCTb
MOTCHITNAJIOB, JICKTPOABUKYIIAS CUila, paboTa TOKa, MHAYKITUS MAarHATHOTO TIOJIS, CHJIa
Awmnepa, cwia JlopeHlia, WHAYKTUBHOCTh KaTYIIKH, SHEPTUsl DJIEKTPUUYECKOTO M
MarHUTHOTO TOJIeH, IEPUOJI U YacTOTa KoJeOaHil B KoJebaTeIbHOM KOHTYpE, 3apsia U
CWJIa TOKa B TPOIECCE TAPMOHUYECKUX DICKTPOMATHUTHBIX KoJieOaHUM, (OKyCHOE
paccTosTHUE W OINTHUYECKas CWIa JIMH3bI, TpPU ONHUCAHUM TPABUIHHO TPAKTOBAThH
bu3MYecKuil CMBICT HCTOJIB3YEMbIX BEJIMYUH, X 0003HAYEHUSI U €IUHUIIbI, YKA3bIBATh
dbopMyIIbl, CBSI3BIBAIOIIME JAHHYIO (PU3NUECKYIO BEIMYUHY C APYTUMH BEIHUYUHAMY,

-OIMCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHUS U TPOIECCHI, UCTIONB3YS (PU3HUCCKHEC
BEITUYMHBI: CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI U YaCTOTA CBETA, YHEPTHUS
¥ UMITYJIBC (OTOHA, TIEPHO/T ITOTypaciaja, SHSPT sl CBSI3U aTOMHBIX sI/Iep, PH ONMMCAHUN
MPaBUIILHO TPAKTOBATH (PM3UUECKUIN CMBICT UCTIOIB3YEMbIX BETUYUH, UX 0003HAUYCHHUS U
CVHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOIIME JAaHHYI (U3UYECKYIO BEIUYUHY
C IPYTMMHU BEIMYNHAMU, BEIYHMCIIATH 3HAUCHUE (PU3NICCKON BETUIMHBL,

-aHAIIM3UPOBATh (PU3MUECKHE TIPOIECCHl W SBJICHUS, HMCHONB3Yd (U3HUECKUE
3aKOHBI M TPHHIMMBL: 3akoH OMma, 3aKOHBI IOCIIECIOBATEIBLHOTO W IapajuieIbHOTO
COCOVMHEHUS IMPOBOJHMKOB, 3aKoH Jlxoyns—JIeHma, 3akoH 3JIEKTPOMATHUTHOM
WHIYKIIUW, 3aKOH TMPSMOJIMHEHHOTO pACIpPOCTPAHCHUSI CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE DilHIITeHa 1s hoTodPdekra, 3aK0OH
COXpaHEHUsS DJHEPIHH, 3aKOH COXPAaHCHHWs UMITYJIbCAa, 3aKOH  COXPaHCHHS
AIIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHsI MAaCCOBOTO YHUCIA, MOCTyaaThl bopa, 3akoH
PaZroOaKTUBHOTO pacmaia,mpy STOM pa3indyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOEe BHIPAKCHHUE U YCIOBUS (TPaHUIIBI, 00JIaCTH) TPUMEHUMOCTH;

-OTIPEICNIATh HANPABJICHUE BEKTOpa HWHAYKIIMM MAarHUTHOTO TIOJS TPOBOJHUKA
C TOKOM, cuJibl Ammnepa u cuibl Jlopenua;

-CTPOUTh M OMHUCHIBATh M300paKE€HUE, CO3/aBAEMOE IIOCKUM 3€pPKaJOM, TOHKOU
JIMH301;

-BBITOJIHATH AKCIIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3NYECKUX SBJICHUN U MPOIIECCOB
C HCIOJIb30BAHUEM IMPSMBIX, U KOCBEHHBIX W3MEpPEHUMN: MpU 3TOM (POpMyIupoBaTh
npoOiemMy/3aady W THIOTE3y YYeOHOTO OKCIIEPUMEHTa, CcoOUpaTh YCTAaHOBKY



U3 IPEIOAKEHHOTO 000PYI0BaHUs, MPOBOIUTH OIBIT U (DOPMYIUPOBATH BHIBOBI;

-OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUST GPU3NYECKUX BETUYHH, IIPH 3TOM
BbIOMpaTh ONTHUMAJbHBIA CIOCOO M3MEPEHMsS] M MCIOJIb30BaThb H3BECTHBIE METOJbI
OLICHKH MOTPENTHOCTEN U3MEPEHU;

-ACCJIEI0BAaTh 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH C HCIOJIb30BAHUEM IMPSIMBIX
U3MEPEHUI: TpU O3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHPOBATH PpPE3YJbTATHI
MOJTyYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYUH B BUJE TaONHIl U TpaduKOB, /E1aTh
BBIBO/IbI 10 P€3yJIbTaTaM UCCIIEJOBaHMS;

-co0M0IaTh TpaBWia 0e30MacHOro TpyJda MpH TPOBEACHUM HCCIEAOBAHUN B
pamMKax ydyeOHOro OSKCHEpPUMEHTa, Yy4yeOHO-UCCIIEOBATENbCKOM U NPOEKTHOM
JESTEIIBHOCTH C HCIOJB30BAaHUEM H3MEPUTENIbHBIX YCTPOHCTB U J1a0OPAaTOpPHOIO
000opy1I0BaHUS;

-pemaTh pacuy€THbIE 3aJa4d C SIBHO 3aJaHHOW (PU3MUYECKOW MOJEIbIO, UCIOJb3YS
¢usznyeckue 3aKOHbI M TPUHIUIBI, HA OCHOBE aHAlM3a YCJIOBUS 3a/ladll BBIOMPATH
(bu3NYECKYI0 MOJEIIb, BBIACITH (PU3UUECKUE BEIUYUHBI U (DOPMYIIbl, HEOOXOAUMBIE IS
e pemeHus, TPOBOAUTH PAacCUYEThl U OICHUBATh PEATbHOCTH MOJTYYCHHOTO 3HAUCHUS
($u3NYECKOI BETNUHNHBI;

-pemaTh KadyeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LENOYKY PACCYXJIEHUH C OMNOpod Ha H3Y4YCHHbIE 3aKOHbI, 3aKOHOMEpPHOCTU U
(bU3UYECKHEC SIBJICHNUS,

-UCII0JIb30BaTh NPU PEUICHUM Y4eOHBIX 3aJad COBPEMEHHbIE MH(pOpPMAIMOHHBIE
TEXHOJOTHH JUIS TIOWCKAa, CTPYKTYpPUPOBAHHs, WHTEPIPETAlMAd W TPEACTABICHUS
y4eOHON ¥ HayYHO-TIOMYJISIpPHOW MH(pOPMAIIMH, TIOTYYEHHON U3 PA3INYHBIX HCTOUYHUKOB,
KPUTHYECKH aHAJIN3UPOBAThH MOTydaeMyr0 HHPOPMAITHIO;

-00BSICHATD NPUHLUIBI JEHCTBUS MalIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3inyaTh yCIOBHUS MX O€30MacCHOTO MCIIOIb30BAHUS B TOBCEIHEBHOM KU3HH,

-IPUBOJIUTh TPHUMEPbl  BKJIaJa POCCHUMCKUX W 3apyO€XKHBIX  yUEHBIX-
(U3UKOBB pa3BUTHE HAYKH, B O0OBSICHEHHE MPOIIECCOB OKPYKAIOUIET0 MUPA, B pa3BUTHE
TEXHUKUHU TEXHOJOTHH;

-HCIIOJIb30BaTh TEOPETHUYECKHUE 3HAHUS MO (U3MKE B TIOBCEAHEBHOM >KHU3HU
UIsi o0ecriedeHus 0e30MacHOCTH MpU OOpalieHuu ¢ NpudoOpaMu M TEXHUYECKUMU
YCTPOMCTBAMM, JII COXpPAHEHUs 3J0POBbS U COOJIOACHUS HOPM 3KOJOTUYECKOTO
IIOBEACHUS B OKPYXKAIOUIEH CPEJIE;

-paboTaTh B TpyNNE C BBIIOJHEHHEM PA3IUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBaTh pPabOTy TPYMIbl, PALUOHAIBHO PpacHpelessaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATENHHOCTh B HECTaHAAPTHBIX CHUTYaIUsX, aJCKBATHO OIICHUBATH
BKJIaJ] Ka)KIOTOM3 YYACTHUKOB I'PYIIIIBI B PEILIEHUE pacCMaTPUBAEMOM IPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

HaumeHoBaHue Koua-Bo OcHoBHOe nporpamMMHoe cojep:;kanue | OCHOBHbIE BHbI CpeacrtBa DJ1eKTPOHHBIE
pa3/1esioB U TeEM Y4eOHOro 4acoB JAeITeJIbHOCTH peanuzauuu (undposbie)
npeamer o0yyarommxcst BOCIIUTATEJLHOIO o0pa3oBaTeJIbH

MOTEHIHAJIA YPOKA

ble pecypchl

Pa3nes 1. ®dusuka u MeToabl HAYYHO

Iro MO3HAHUSA

duzuka u MCTOABI
HAay4YHOT'O [TO3HAHHA

2

du3uka HayKa O
npupoae.Hayunsie
METO/IbI [IO3HAHUS
OKpPYXKaroIlero Mupa.
Ponb sxcniepumenTa u reopun
B IIPOLIECCE TO3HAHUS
MPUPOABL. DKCIIEPUMEHT B
¢dusuke.
MopenupoBanue GU3NIECKUX
SIBJIEHUM W MPOLIECCOB.
Hayunsle runoressl.

['panuipl npUMEHUMOCTH
(bu3MYECKUX 3aKOHOB.
[IpuHIKIT COOTBETCTBHA.
Ponb 1 MecTo dpuzuku

B (popMHpOBaHUU
COBPEMEHHOMHAYYHOMN
KapTUHBI MUDA,

B IIPAKTUYECKOM ACATEITHHOCTH
ronen

dusndueckue 3aKOHBI HUTCOpPUM.

W3ydeHnne HayuyHBIX
(AMIIUPUYECKUX U
TEOPETHUYECKUX ) METOIOB
MO3HAHUS OKPYKAIOIIErO
MUpa.

OO6cyxneHue rpaHull
MPUMEHUMOCTHU(PUINIECKUX
3aKOHOB U TEOPHUU.

PaGoTa B rpyrire mo noaroToBke
KOPOTKHUX COOOIICHHH O
posu ¥ MecTe(pU3UKHU B
HayKe U B MMPAKTUIECKON
NEITEILHOCTH JIOAEH.
JleMOHCTpalusi aHaJIOTOBBIX
1 ITU(POBBIX H3MEPHTEITHHBIX
prOOPOB,KOMIIBIOTEPHBIX
JTATIAKOB.

OcBO€HME OCHOBHBIX
npuémMoB paboThIC IH(POBOIL
nabopaTopuei 1o Gpu3nke

Bbubanoreka
[HOK

https://m.edsoo
.ru/ff0c32e2

Paszgea 2. MexaHuka
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Kunemaruka

MexaHn4decKkoe ABMKCHIE.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTOJBHIKCHHUS.
Cucrema orcuéra.
Tpaexropus.
[Tepemenienue, CKOpOCTh

(cpeansisi CKOPOCTb, MTHOBEHHAs

CKOPOCTb) HYCKOPEHUE
MAaTepHaIbHON TOYKHU, UX
MPOEKLHUU HA OCH CUCTEMBI
koopauHat. CiiokeHne
MEepEMEIICHUI U
CJIO’)KEHHUECKOPOCTEM.
PaBHOMepHOE 1
PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE IBUKEHUE.
I'paduku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH,
YCKOpEHUS, IyTH U
MepEeMENICHUS MaTepUATbHOMN
TOYKHOT BPEMEHHU.
CBobosiHOE MaIeHHe.

Y ckopeHnecBoO0IHOTO
MaJICHUs.

KpuBonmHeliHOE nBUXKEHUE.
JIBr>KeHHE MaTepuanbHON
TOYKH IO OKPY’KHOCTH C
MOCTOSSHHOUW TTOMOJTYJTIO
CKOpPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEWHAsA CKOPOCTb.
[lepuon u yactoTa oOpareHuUsI.

[lenTpOoCcTpeMUTEIBHOE
yckopenue. Texunnueckne

IIpoBeneHue sKkCIEpUMEHTA:
M3y4YE€HUEHEPAaBHOMEPHOT O
JIBUKEHHUSI C LIEJIBIO
ONPEAEIEHUS MTHOBEHHOM
CKOPOCTH; UCCIIEIOBAaHUE
COOTHOLIEHUS MEXKITY
yTAMHU, IPOHJCHHBIMU
TEJIOM

3a

[0CJI€I0BATEIbHbIE
paBHbIE

MIPOMEXKYTKH

BPEMEHHU IIPU
PaBHOYCKOPEHHOM
JIBUKEHUU

C Ha4aJIbHOM CKOPOCTHIO,
paBHOW HYJIIO;U3yUECHHE
JIBUKEHUS IIapHKa B BI3KOU
KHUJIKOCTHU; U3YUYEHUE
JIBYDKEHUS Teja, OpOLIEHHOTO
TOPU30HTAJIBHO.
OOBbsicHEHNE OCHOBHBIX
IIPUHLIMIIOBAECHCTBUS
TEXHUYECKHUX YCTPOICTB,
TaKHUX KakK: CIINJOMETD,
LIENTHBbIE U PEMEHHBIE
nepesavyn JBUKECHHUS; U
YCIIOBUH MX O€30MMacHOTO
MCIIOJIb30BaHUs B
MMOBCETHEBHOM

JKU3HU.

Pemenue pacu€THbIX
3a7a4 ¢ SIBHO3aJaHHOU
¢bu3nUecKoil MoIeNbIo

buoOmmoreka
LHOK

https://m.edsoo
.ru/ff0c3508
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YCTPOMCTBA UIIPAKTHYECKOE
IIPUMEHEHHE: CIIUJOMETD,

JABYXXCHUC CHAPAA0B,ICIIHBIC U

pEMEHHBIE TIEpEIavn

C UCIOJIb30BAHUEM
OCHOBHBIX (hOpMYIT
KHHEMaTHUKH.

ITocTpoenue u ananus
rpauKoB

3aBUCUMOCTEMN
KMHEMaTUYECKUX

BEJIMYMH OT BpEMEHU

JUIsl pPABHOMEPHOTO U
PaBHOYCKOPEHHOTO
HPSMOJIMHEHHOT OIBUKEHHUS.
PacniozHaBanue pu3znyeckux
SBJICHUNB y4EOHBIX OIBITAX
U OKPYKaIOILEeH KU3HU:
paBHOMEPHOE U
PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE

NIBIOKEHHE, CBOOOTHOE
najJieHue TeJ,ABHKEHUE TI0
OKPYKHOCTH.

Onucanne MEXaHMYECKOTO
JIBUOKEHUS C
HCII0JIb30BaHNEM
(bu3NYECKUX BEJIUYHH:
KOOp/MHATa, MyTh,
IIepeMELIEHNE, CKOPOCTD,
yckopenue. Pabora B
rpyImmnax npy njiaHupPOBaHUH,
MIPOBEJICHUU U
MHTEpIIpETAMH PE3YJIbTAaTOB
OIBITOB U aHAJIM3E
JIOTIOJIHUTEIIbHBIX
UCTOYHHUKOB

nH(pOpMaIuU 1Mo TeMe
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Jnnamuka

[IpuHLIKII OTHOCUTEIBHOCTH
lNannes. IlepBblil 3aK0H
Herorona. MuepunanbHbie
cucreMsl orcuéra. Macca teia.
Cuna. [IpuHumn cynepno3unuu

cui. Bropoii 3akon Herotona aiist

MaTepUaIbHOU TOUKH.
Tpetuii 3aKkoH

Hrrotona mis

MaTepuaIbHbIX TOUYEK.

3aKOH BCEMUPHOT'O TATOTEHUSI.
Cuna tspxectu. Ilepas
KOCMUYecKas

ckopocTh.Cuna

ynpyrocti. 3akoH ['yka.

Bec tena.

Tpenue. Bunbl TpeHns
(TIOKO0$1,CKOJTBKEeHHS,
KaueHHS ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHMS CKOJIbKEHUS U
CUJIATPEHHUSI TIOKOS.
Koaddunment tpenus. Cuna
COMPOTHUBIICHUS TTPU
JNBUKEHUHU TeJa B )KUIKOCTH
WJIM rase.

[ToctrynarenbHoe 1
BpalaTeIbHOEIBUKEHHE
a0COJIIOTHO TBEPOTO TEa.
MOoOMEHT cuiIbl OTHOCUTENBHO
ocuBpaienus. [lneqo cumsl.
YcnoBusipaBHOBECHS TBEPIOTO

CpaBHeHHe Macc
B3aUMO/ICVCTBYIOIMXTEL.
N3yueHnne 3aBUCUMOCTH CHIIBI
YIOPYrocTH OT Aedopmaluu;
CpaBHEHUECUJT TPEHHS TIOKOS,
KayeHUs U

CKOIBKEHUS.

OObBsiCHEHNE HEBECOMOCTH.
IIpoBeneHue 3KCIIEPUMEHTA:
HCCJICAOBAHUE 3aBUCHMOCTH
CHUJI YIIPYTOCTH,
BO3HUKAIOIINX B MIPYKHHE

1 PE3WHOBOM OOpaslie, OT
ux aepopmanuu;

M3YYEHUE ABMKCHUS
Opycka 1o HaKJIOHHOM
IUIOCKOCTH; UCCIICAOBaHUE
YCJIOBU PaBHOBECHS
TBEPAOIO TeENa,

HMEIONIEro 0Ch

BpallleHusl.

OOpsacHenue

0COOEHHOCTEM
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MIPSMOJIMHENHOTO
NIBIDKEHHUS, CBOOOIHOIO
MaJICHUS TCJ, IBUKCHUSIIIO
OKPY>KHOCTH Ha OCHOBE
3ak0HOB HrI0oTOHA, 3aK0HA
BCEMHUPHOT'O TATOTECHHUSI.
OOBscHEHHE OCHOBHBIX

bubaunoreka
HOK

https://m.edsoo
.ru/ff0c3620
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Tena.
Texunyeckue
YCTPOWCTBA U
MPaKTUYECKOE
MIPUMEHEHHUE:
MOAIITUITHUKH,
JIBIDKCHHE
HCKYCCTBEHHBIX

CIIYTHHUKOB

MPUHIMIOBAEHCTBUS
TTOIITUITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHHS.
OObsCHEHUE TBUKCHHS
HMCKYCCTBEHHBIXCITYTHUKOB.
Pemenue pacu€THbIX

3aJia4 ¢ SBHO3aJaHHOM
(du3nyeCcKOil MOJEIbIO

C UCIOJIb30BAaHUEM

OCHOBHBIX 3aKOHOBH (POpMYIT
JTUHAMUKH.

PacnioznaBanue ¢puznueckux
SBIICHUWB y4eOHBIX OMBITAX

U OKpYXKaroleun

KU3HH: UHEPIIUS,
B3aMMO/ICVCTBUE TET.

AHann3 pU3NYECKUX MPOLECCOB
i

SIBJICHUH C MCTOJIb30BaHUEM
3aKOHOB HUITPUHIIUIIOB: 3aKOH
BCEMUPHOTO TArorenus, I, Il u
III 3axoHBl HeroTOHA, MpUHIIMIT
CYNEPIO3UIUMHU CUJI, TPUHLIMIT
PaBHOMNIPABHOCTH
MHEpLUATbHBIX

CHUCTEM OTCUETA

3aKOHEI COXPAHCHUSA B
MEXAaHUKEC

NMnynsc maTepralbHOW TOUYKH
(Tena), CUCTEMBI MaTePUATTbHBIX
Touek. IMnynbc cuiisl u
M3MEHEHHUEUMITYJIbCa Tela.
3aKOH COXpaHEeHUs UMITYJIbCa.
PeaxktusHoe nBmxkenue. Padora

[TpoBeneHMe IKCIEPUMEHTA!
M3Y4EHHEa0COTIOTHO
HEYIPYroro yaapa

C TIOMOIIIBIO JIBYX
OJIMHAKOBBIX HUTSHBIX
MasTHHKOB; UCCIIEIOBaHUE

bubaunoreka
LHOK

https://m.edsoo
.ru/ff0c372e
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Cuibl. MOIHOCTD CUJIBL.
Kunernueckas sneprus
MaTepUaJIbHON TOUKH.
Teopemaob n3MeHEHUH
KMHETUYECKOUN DHEPIHUH.
IloTeHunanpHas SHEPTHUs.
ITorenuunanpHas 3HEprus
ynpyrozepopMupoBaHHON
MPYKUHBIL.
IloTenunanpHas 3HEprus
TeJ1a BOJIU3U MOBEPXHOCTH
3emuu. [loTeHnnanbHbIe U
HE NIOTEHLUAJIbHBIE CUJIBI.
CBs136palboTHI
HENOTEHLNAIbHBIX CHJIIC
U3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TEIl.
3aKOH COXpaHEHUS
MEXaHNYECKON YHEPTHH.

VYupyrue u Heynpyrue
CTOJIKHOBEHHUS.

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
BOJOMET, KOIIEP, NPYKUHHBINA
MIACTOJIET, IBUKEHUE PAKET

CBsI3U PabOThI CHIIBI C
MU3MEHEHUEM

MEXaHUYECKON IHEPTUn

Tena

Ha [IPUMEPE PaCTKECHUS
PE3NHOBOTOXKIYTa.

OneHka aOCOIIOTHBIX U
OTHOCHUTEJIBHBIXIIOTPEIIHOCTEN
U3MepeHui pu3muecKux
BEJIMYHH.

Pemenne pacu€rHbix

3a/1a4 C IBHO3aJaHHOMN
(du3nyecKoil MOJEIbIO

C HUCII0JIb30BaHUEM

OCHOBHBIX 3aKOHOBHU (hOpMYJI
JUHAMHUKU U 3aKOHOB
COXpaHEHHSI.

Pemenne kauecTBEHHBIX 3a/1a4
C OIIOPOM HA U3YYECHHBIE B
paszzneine

«MexaHMKa» 3aKOHBI,
3aKOHOMEPHOCTHH
buznyeckue IBICHHUS.
Onuncanne MEXaHUYECKOT O
JIBUKEHUS C UCIIOJIb30BAaHUEM
(bU3NYECKUX BEITUYHH:
UMITYJIbC T€JIa, KHHETUUECKas
SHEprus,

Pa3nen 3. MoJiekyasipHas

(pu3nka U TEPMOAMHAMHUKA

OCHOBEI
MOJIEKYJIIPHO
KHHETHYECKOU

9

OCHOBHBIE TOJIOKEHHUS
MOJICKYJISIPHO-KUHETHIECKOM
TEOPUH M UX OIBITHOE

[IpoBenenue
AKCIIEPUMEHTA:
omnpeneneHne

bubauoreka
LHOK
https://m.edsoo
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Teopuun

obocHoBaHue.bpoyHOBCKOE
JBUKEHUE.

Huddyszus. Xapaxkrep
JBIKECHUS U B3aUMOJICHCTBUS
yacTull Beuecrsa.Moaenu
CTPOCHUS Tra30B,

YKUAJIKOCTEN U TBEPBIX TEIl

1 00BSICHECHUE CBONCTB
BEIIECTBA

Ha OCHOBE ATUX MOJICIICH.
Macca upazMepbl MOJIEKYIL.
KomuuecTBo BemiecTna.
[TocTostHHas ABoraspo.
TennoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue.lllkana
temrepatyp Llenbcus.
Moienb UIeaILHOTO Ta3a.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-
KUHETHYECKOUTEOPUH
WJICATHHOTO Ta3a.
AOcomtoTHas TeMIieparypa Kak
MepacpeHe KHHETUYECKOU
SHEPTHH TETUIOBOTO JBMKCHUS
YacTHI] Ta3a.

[lIxana Temmnepatyp
KenbBuna.l'a3oBbie

3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneipona.
3akon JlanbToHA.
H3onporeccel B uacanbHOM

Macchl BO3AyXa
B KJIACCHOW KOMHATe Ha OCHOBE
u3MepeHuil 00bEMa KOMHATHI,
JABJICHUSI TEMIIEPATYPbI
BO3/lyXa B HEii; HUccie10BaHne
3aBHCHUMOCTH MEXTY
napaMeTpamMu COCTOSTHUS
pa3peKeHHOrorasa.

Onenka aOCONMOTHBIX U
OTHOCHUTEJIbHBIXIIOTPEIIHOCTEH
U3MepeHui pu3muecKux
BEJIMYKH.

OOBsicCHEeHNE OCHOBHBIX
MPUHIIMIIOB JEHCTBUI
TepMoMeTpa U 0apoMeTpa u
YCJIOBHH MX 0€3011acHOTO
WCTIOJIb30BaHUS B
ITOBCEJHEBHOM

JKU3HU.

Pacnio3znaBanue usnueckux
SBIICHUWB y4EOHBIX OMBITAX

U OKpYXKaroIleH Ku3HuU:

g dy3us, OpoyHOBCKOE
JIBUKEHHE.

Onucanue TEMIOBBIX
SIBJIEHUM C

UCTIOJIb30BaHUEM
buznuecKux

BEJIMYMH: IaBJICHHUE Ta3a,
TeMIepaTypa,cpeaHss
KUHETHYECKas SHEPTHs
XAO0TUYECKOTO IBUKECHHUS

.ru/ff0c3ada
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ra3e C MoCTOSTHHBIM
KOJIMYECTBOM BEI[ECTBA.
I'paduueckoe npeacrapieHue
M30IIPOLIECCOB: U30TEPMA,
n30xopa,u3odapa.
TexHuueckue yCcTpoicTBa U
MPAKTUYECKOE MPUMEHECHHE:
TepMOMETp, bapomeTp

MOJICKYJI,
CpeIHEKBaIpaTHYHAs CKOPOCTh
MOJIEKYIL.

AHnanu3 pu3nIecKux
MIPOIIECCOB HBJICHUM C
nucrojipzoBanueM MKT,
ra30BBIX 3aKOHOB, CBSI3U
cpeHel KHHETUYEeCKOM
SHEPTUH TEIIOBOTO
JIBUKEHHS MOJIEKYJI C
a0COJIFOTHOM
TeMIEpaTypou.

Pemenne pacu€rHbix

3aj1a4 ¢ SIBHO3aJIJaHHOMN
bu3nuecKkoil MosIeNbIo

C UCITOJIb30BaHUEM OCHOBHBIX
nonoxxeauit MKT, 3akoHOB
1 GOPMYIMONEKYISIPHOM
bu3uKu.

Pabora B rpynnax npu
MJIAHUPOBAHUU,IPOBEICHUN
Y MHTEpIpeTauu
pEe3yIbTaTOB OIBITOB U
aHaJM3e JOMOJHUTEIbHBIX
HMCTOYHUKOB

nH(OpPMAIIUU TIO TEME

OCHOBBI
TePMOJTUHAMUKU

TepMmonnHamnyeckas
cucreMa. BHyTpeHHss
SHEeprus
TEPMOINHAMUYECKON
CHCTEMBI HCIIOCOObI €€
U3MEHEHUS.

[TpoBeneHmMe HIKCIIEPUMEHTA!
U3MEepeHNeyAebHOM
TEIUIOEMKOCTH BEIIeCTBA.
Onenka abCOTIOTHEBIX U
OTHOCHTEIIbHBIXIIOTPEIITHOCTEN
U3MEPEHHUHN (PU3HMUECKUX

bubaunoreka
LHOK

https://m.edsoo
.ru/ff0c3be8
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KonuuecTBo TemnoTs! u padora.
BHyTpeHHss sHEprus

OJHOATOMHOI'OMACAJIbHOI'O I'a3a.

Bunae! Tenionepenayn:
TETUIONPOBOHOCTh,KOHBEKIIUA,
W3JIy4YCHHE. Y AeNbHas
TEINIOEMKOCTh BEIIISCTBA.B
HJICaJILHOM Ta3e ¢
NOCTOSSHHBIMKOJIMYECTBOM
BEIIIECTBA.

I'paduueckoe nmpencraBiaeHue
H30IPOIIECCOB: U30TEPMA,
n30Xopa,n3o00apa.
TexHuueckue yCTpoucTBa U
MPaKTUUECKOE MPUMEHECHHE:
TEpMOMETp, 6GapomeTp

BEJIMYMH.

N3yuenue monenei napoBoun
TypOUHBIL, JBUTATEIIS
BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO JIBUraTEIs.
OOBsicHEeHHE IPUHIIUTIOB
NEUCTBUA U

ycloBui 6€301macHoro
MCIIOJIb30BaHUS MOJIEKYIL.
Ananm3 Gu3nIecKux
MPOLECCOB USABJICHUH C
nucrnoiap3oBadueM MKT,
ra3oBbIX 3aKOHOB, CBSA3H
CpeaHel KHHETHYECKOM
SHEPrUH TEIIOBOTO
JIBUKEHUS MOJIEKYJI C
abCcoOTHOM
TeMIEpaTypoOu.

Pemenne pacuérHpIx

3aJa4 ¢ IBHO3aJaHHON
bu3nyecKoil MOAENbI0

C UCIIOJIb30BAaHHEM OCHOBHBIX
monoxxeanit MKT, 3akoHOB
1 GOPMYIMOJICKYIIPHOIN
bu3ukn.

Pabora B rpynmnax npu
IUIAHUPOBAHUM,ITPOBEICHUN
U MHTEpIIpeTalun
pE3yJIbTaTOB ONBITOB U
aHaJIN3€ JOMOIHUTEIbHBIX
HUCTOYHUKOB

nH(pOpMaIuU 1Mo TeMe
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OCHOBBI
TEPMOIUHAMUKHU

TepMmoguHamMuyeckas
cucreMa. BHyTpeHHss
SHEPIUs
TEPMOJINHAMUYECKOMN
CUCTEMBI UCIIOCOOBI €&
W3MEHEHUS.

KomnnuectBo TemnoTsl u pabora.
BuyTpennss sneprus

OJHOATOMHOI'OMACAJIbHOI'O Ir'a3a.

Bune! Teronepenaun:
TETJIONMPOBOIHOCTh,KOHBEKIIHS,
W3JIy4YCHHE. Y AebHas
TETIIOEMKOCTD
Berrectsa.Komu

YECTBO TEIIOTHI

pu

Teruionepeaye.

Ilousitue 00 agradbaTHOM
npouecce.llepBblil 3aK0H
TEPMOAMHAMHUKH.
[IpuMeHeHne nepBoro 3aKoHa
TEPMOIMHAMHKH K
nzonpoueccam.l papudeckas
WHTEepIpeTanus paboTsl rasa.

BTopoli 3aKk0H TepMOJIMHAMUKH.

Heob6patumocts
MPOIIECCOBB MPHUPOJIE.
TernmoBble MAIIUHEL.
[TpuHIUTIBIAEHCTBUS
TEIUIOBBIX MAIIHH.
[IpeobpazoBanms
SHEPTHUHB TETUTOBBIX

IIpoBeneHue sKkCIEpUMEHTA:
M3MEpPEHUECYIETbHON
TEIUIOEMKOCTH BELIECTBA.
OneHka aOCOIOTHBIX U
OTHOCHUTEJIbHBIXIIOIPEIIHOCTEN
U3MepeHui pu3muecKkux
BEJIMYMH.

N3yuenue moneneit napoBoi
TypOUHBL, ABUTATENS
BHYTPEHHEI0 CTOpaHMs,
PEaKTUBHOT'O IBUTATEIIS.
OOBsicHEeHHE TPUHITUIIOB
NEUCTBUA U

yCII0BHI 6€3011aCHOTO
MCIIOJIb30BaHUs B
[TOBCEHEBHOM KU3HU
JIBUTATEJISIBHYTPEHHETO
cropanusi, bITOBOTO
XOJIOINIBHUKA,
KOHIUIIMOHEPA.

Onucanuie CBOICTB Ten U
TEIUIOBBIXSIBIICHUH €
HCII0JIb30BaHNEM
(bU3NYECKUX BEITUYHH:
JTaBJIEHUE T'a3a,TeMIIeparypa,
KOJIMYECTBO TEIUIOTHI,
BHYTPEHHSIS1 DHEPT U,
pabora rasa.

Pemenne pacuérHpIx

3a/1a4 C IBHO3aJaHHOMI
bu3nvecKoil MoIeNbIo

C UCII0JIb30BAaHUEM
OCHOBHBIX 3aKOHOBU (pOpMYJI

bubanoreka
[HOK

https://m.edsoo
.ru/ff0c3be8
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MalIfnHax.
Koaddunment nonesnoro
JEUCTBUATEIVIOBON MallIMHBI.
Hukn Kapuo u ero
K02()PHUITHEHTITONE3HOTO
JICACTBUA.

DKOJIOTHYECKUE

POOIIeMBI
TEIUIOPHEPTETHKH.
Texnuueckune

YCTpOMCTBA U

MPaKTUIECKOE

MIPUMEHEHHUE:

JIBUTATEJIb BHYTPEHHETO
CropaHusi,0bITOBOM
XOJIOAWIIbHUK,

KOHJIULIUOHEP

MOJICKYJISIPHON (PU3UKH U
TEPMOJIMHAMUKH.

Pelmienne kauecTBEHHBIX 3a/1a4
C OIIOPOM HA U3YYCHHBIE B
pasnene

«MonexynspHa

s (hu3uKa u

TEPMOJIMHAMUK

a) 3aKOHBI,

3aKOHOMEPHOCTHU U
(U3UYECKUESBIICHHUS.

Pabora B rpynnax npu aHanuse
JIOTIOJTHUTEIbHBIX UICTOYHUKOB
uH(pOpMaIIUU IO TEME

ArperaTHble
COCTOSIHHSI BELIIECTBA.
da30BbI€ IEPEXOBI

[Tapoo6pazoBanue u
KoHAeHcauus.Mcriapenue u
KUIICHHUE.

AOCOII0THAS U OTHOCHUTEIIbHAS
BJIAKHOCTh BO3/1yXa.
Haceiennsiitnap. Y aenbHas
TEIUIOTa MapooOpa30BaHUS.
3aBUCHMOCTb

TEMIIepaTypbl KUIIEHUS OT
naBiieHus. TBEpioe Teno.
Kpucrannuueckue u amopdHbie
Tena. AHU30TPONMS CBOWCTB
KpucTasuioB. XKuakue
KPUCTAJUIBI.

CoBpeMeHHbIE

[TpoBenenue 3KCepUMEeHTa:
W3MEPEHUEOTHOCUTETBHON
BJIQKHOCTH BO3]yXa.
OneHka aOCOMIOTHBIX U
OTHOCHTEJbHBIXTIOTPEITHOCTEH
u3MepeHui pusnueckux
BEJIMYMH.

N3ydenue cBOMCTB
HACBIIEHHBIXTIAPOB,
Croco00B U3MEpEeHHUs
BJI&KHOCTH

Habnronenue kunenus npu
MOHMXEHHOM JIaBJICHUH,
HarpeBaHUsIU TUIABJICHUS
KPUCTAJNTHIECKOTO

bubmmoreka
HOK

https://m.edsoo
.ru/ff0c3be8
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Marcpuajbl. BCIIICCTBA.

IImaBiaenue u OOBsiCHEHNE TPUHITUIIOB
KpUCTauIM3anus. Y aejibHas JICUCTBUS U YCIIOBHI
TerutotaruiaBieHus. Cyoaumanmsi. 0€30I1aCHOT0 HUCIIOJIb30BaHUS
YpaBHeHUE TEIIOBOTO B IIOBCEHEBHOM KU3HU
Oananca.TexHuueckue TUTPOMETPA, IICUXPOMETPA,
YCTPOMCTBA U MPAKTHUUECKOE KaJIOPUMETPA.
MIPUMEHEHUE: TUTPOMETP U N3yuenue TexHomoruii
TICUXPOMETP, MOJTy4EHUSI COBPEMEHHBIX
KaJIOpUMETD, MaTepualioB, B TOM YHUCJIE
TEXHOJIOTHH HaHOMaTEPHAJIOB.
MIOJTyYEHUS Pemenne pacu€rHbix
COBPEMEHHBIX 3aJ1a4 C IBHO3aJJaHHOM
MaTepuajioB, B TOM (U3UYECKON MOJIENBIO
qucie C UCIIOJIb30BaHUEM
HaHOMaTepHuaJoB, ypaBHEHUS

U HAHOTEXHOJIOTUU TEIIIOBOTO Oajauca.

Pemrenune xauecTBEHHBIX 3a7a4
C OIOPOW Ha U3YYECHHBIE
3aKOHBI,

3aKOHOMEPHOCTH U
buznYeCKuesBICHUS 110
TeMe.Pacro3naBanme
(bu3HYECKUX SIBICHUIB
y4eOHBIX OIbITaX U
OKPYXKArOIICH KU3HU:
nedopmarus TBEPIBIX TE,
HarpeBaHue M OXJIAXKICHUE
TeJ, U3MEHECHHE arperaTHbIX
COCTOSTHUM

BellecTBa 1 OOBICHEHNE UX
Ha OCHOBE3aKOHOB U (hopMy




MOJIEKYJISIPHON (DU3UKH.
Hcnons3oBanue
MH(POPMALIMOHHBIX
TEXHOJIOTUH JUIs TIOMCKa,
CTPYKTYPHPOBAHHS,
UHTEPIIPETaluH U
npeacTaBiIeHNs HHOOPMALTUH
IpU TTOATOTOBKE COOOLICHUH 0
NPUMEHEHUN3aKOHOB
MOJIEKYJISIPHOH (DPU3UKH U
TEPMOJMHAMHKH B TEXHUKE

1 TEXHOJIOTHUAX

Pa3nen 4. dnekTpoguHaMuKa

DneKTpocTaTuKa 1

DneKkTpu3aius Tell.
Dnektpuueckuitzapsaa. JBa Buaa
ANEKTPUUYECKUX 3apsiI0B.
[IpoBonHMKH,

JTUAJIEKTPUKU U
MOJTYTIPOBOTHUKH. 3aKOH
COXpaHEHUS SJIEKTPUUECKOTO
3apsa.

B3anmoneiicTBre 3apsaoB. 3aKOH
Kynona. Toueunslii
AIEKTPUUYECKUU3APSIIL.
DIIEKTPUYECKOE

nosie. Hanpsxk€HHOCTD
3IEKTPUIECKOTOITOS.

[IpuHnuI cyneprno3unun
BJIEKTPUYECKUX MoJe. JInnun
HaIPsHKEHHOCTH
3IEKTPUYECKOTOITOS.

IIpoBeneHune sKkCiepUMeEHTa:
MU3MEPEHUEDIEKTPOEMKOCTH
KOHJIEHCATOopa.

OneHka abCOMIOTHBIX U
OTHOCHUTEJIBHBIXIIOTPEIIHOCTEN
U3MEpeHU PU3NIECKUX
BEJIMYHH.

W3y4yeHne nprHLIUIIOB
JIEUCTBUS

AIIEKTPOCKOIA,
AIIEKTPOMETPA,
KOHJIeHCaTopa.

N3yuenne npruHIMIOB
JIEUCTBHS U YCIIOBUU
6e30macHOro NPUMEHEHHSB
MPaKTUYECKOU KU3HH,
KOIIMPOBAJILHOTO anrapara,
CTPYHHOTONPHUHTEPA.
PaccmoTpenue pusnueckux

bubmmoreka
HOK

https://m.edsoo
.ru/ff0c3e18
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Pabota cun
ANEKTPOCTATUYECKOT OTIOJISL.
[Torenuuman. Paznocts
noreHuuanos. IIpoBogHuky u
IUDJIEKTPUKU B
AJEKTPOCTATUYECKOM I10JIE.
Jusnexrpudeckas
IIPOHULIAEMOCTb.

OnekrpoémkocTh. Konaencarop.

DNEeKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO
KOHJIEHCATOPA.
TexHuueckue
YCTpOMCTBA U
MPaKTHYECKOE
MIPUMEHEHHUE:
AJIEKTPOCKOTI,
AIEKTPOMETP,

JJIEKTPOCTATUYECKAs 3aINTA,
3a3eMJIEHHUE AIEKTPOIpUOOpPOB,
KOHJEHCATOP, KONMMUPOBATbHBIN
amnmnapar, CTpyWHbIN IIPUHTED

OCHOBaHUH
ANEKTPOCTATHYECKOM 3aIIUThI
U 3a3eMJICHUS
AIIEKTPOIPUOOPOB.
Pemienue pacu€THbIX

3a/1a4 C sIBHO3aJaHHOM
(bu3nIeCcKoil MOIENbIO

C HCMOJIb30BaHUEM
OCHOBHBIX 3aKOHOBHU (hOPMYIT
AIEKTPOCTATUKHU.

Pelenre kauecTBEHHbIX 3a/1a4
C OMopoM Ha

M3Y4EHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U
busnueckre SBICHUS
AIIEKTPOCTATUKH.
Pacnio3naBanue puznueckux
SIBJICHUIB y4€OHBIX OMBITAX
U OKPY’KAOILEN KU3HU:
AIIEKTpHU3aLUs TeN,
B3aMMO/ICHCTBUE 3apsi 0B U
00BSICHEHHEHX Ha OCHOBE
3aKOHOB U pOpMYI
AIIEKTPOCTATUKH.

OnuncaHne N3y4eHHbIX
CBOWCTB BEILIECTBA U
ANEKTPUUYECKUX SABJICHUIC
HCII0JIb30BaHNUEM
(bU3MYECKUX BEIUYHH:
JIIEKTPUYECKUN 3apsif,
HaIpsHKEHHOCTD
ANEKTPUYECKOTO
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110J151,1OTEHLIH A,
Pa3sHOCTb IOTEHIIUANIOB,
BIEKTPOEMKOCTb.

AHamm3 GU3NIECKUX
IPOLIECCOB USABJIECHUH C
UCTIOJIb30BaHUEM

(bU3NYECKUX 3aKOHOB:

3aKOHa

COXpaHEHHS

AJIEKTPUYECKOTO 3apsaa,
3akoHa KyioHa.

Pabota B rpynmnax npu aHaiuze
JIOTIOJTHUTEIbHBIX UCTOYHUKOB
uHpOpMaLUU U IOATOTOBKE
COOOLICHUIO POSIBICHUN
3aKOHOB 3JIEKTPOCTaTUKUB
OKpY’KaroLIeH KU3HU U
NPUMEHEHUH

UX B TEXHHKE

IlocTostHHBIHI

BHGKTpI/I‘-ICCKI/Iﬁ TOK.

Toxu B pa3nmnuHbIX
cpenax

DNEeKTPUUYECKHI TOK. Y CIIOBUSA
CYIIIECTBOBAHUSA
BJIEKTPUYECKOTO TOKA.
Ucrtounukn Toka. Cuia Toka.
ITocTOSAHHEBIN TOK.

Hanpsixenne.

3akoH OMa Ju1st yyacTka
Lenu. DIEKTPUIECKOe
COIIPOTUBJIICHHUE. Y IEIbHOE
COIIPOTHBIICHUE BEILIECTBA.
ITocnemoBarennpHOE,
napajieJIbHOE, CMEIIaHHOE
COEMHEHHE NTPOBOJHUKOB.

IIpoBeneHune SKCIIEpUMEHTA:
U3Y4YEHUE CMEIIAHHOTO
COEJIMHEHUS PE3UCTOPOB;
m3mepenne IJ1C ucrtounnka
TOKa ¥ €TOBHYTPEHHETO
COTPOTUBIICHUS; HAOIIOIEHUE
AIIEKTPOJIN3A.

OreHka aOCOMIOTHBIX U
OTHOCHUTEJIbHBIXITOT PEIIHOCTEH
U3MepeHui pusnueckux
BEJIMYMH.

OOBsicHEeHHE IPUHIIATIOB
JIEACTBUSI NYCIIOBUI

bubmmoreka
HOK

https://m.edsoo
.ru/ff0c3f76
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PaGora snexkTpuueckoro Toka.
3akon [xoyns—Jlenua.
MomHoCTb

ANEKTPUYECKOTO
TOKa.DJIEeKTPOABIKYILAS
CHUJIa U BHYTPEHHEE
COIIPOTUBIICHUE

HCTOYHUKA TOKA. 3aKOH
OMaiis MoIHOI
(3aMKHYTOM)

BJIEKTPUYECKOH LIEIH.
Kopotkoesambikanue.
DneKTpOHHas IPOBOJAUMOCTD
TBEP/ABIX METAIIJIOB.
3aBHCUMOCTBCOTIPOTUBIICHUS
METaJUIOB

OT TeMIEepaTypBhl.
CBepXnpoBOAUMOCTb.
DNeKTpUYECKUi TOK B
Bakyyme. CBolicTBa
3JEKTPOHHBIX ITYYKOB.
[TonynpoBOIHUKH.
CoOcTBeHHAas UTIPUMECHAs
MIPOBOJMMOCTh
MOJIypOBOIHUKOB. CBOMCTBA
p—n-nepexona.
[TomyrpoBOIHUKOBBIE TPHOOPBHI.
DIEKTPUYECKHI TOK B
pacTBopax upacriaBax
AJEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS

U CCOIMAIUS. DIIEKTPOIIH3.

0€301acHOT0 MPUMEHEHHUS
amIiepMeTpa, BOJIbTMETPA,
peocraTa,uCTOYHHKOB TOKa,

AIIEKTPOHATPEBATEIBHBIX U
AIIEKTPOOCBETUTEIBHBIX
npuOOpPOB,pa3HOCTh
norennuanos, JJIC, pabora
TOKa, MOIITHOCTH TOKA.
Hcnons3oBanue
MH(}OPMaLMOHHBIX
TEXHOJIOTUH [T TIOUCKa,
CTPYKTYPHPOBAHHS,
UHTEPIIPETalnH U
npeJCTaBICHUs HHPOPMALIUU
IIPY NOJATOTOBKE COOOLIEHUH O
PUMEHEHUN3aKOHOB
MIOCTOSIHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHUSIX
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DJIEKTPUUYECKUIN TOK B
razax.CamMoCTOSITENIbHBIN

1 HECAMOCTOSITEIIbHBIN
paspsax.MosHus.

[Ina3zma.

TexHudeckue ycTpoucTsa u
MIPAKTUYECKOE IPUMEHEHHUE:
aMIiepMeTp, BOJIbTMETP,
peocTaT,uCTOYHUKH TOKA,
3JIEKTPOHArpeBaTebHbIE
npudopHI,
3JIEKTPOOCBETUTEIIbHBIC
puOOPHI, TEPMOMETP
COTPOTHUBIICHHUS, BAKYYMHBIN
JMO0J1, TEPMUCTOPHI U
(hOTOPE3UCTOPHI,
MOJYTPOBOTHUKOBBINA U0/,

rajJlJbBaHUKa

PesepBHOE Bpems

O0mee KO THYECTBO
Yacos 1o nporpamme

68
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11 xkaace

HaunmeHnoBanue Koua-Bo OcHOBHOE IPOrpaMMHOe OcHOBHBIE BH/BI CpencrBa DJIEKTPOHHbIE
pa3nesioB U TeM 4acoB cojep:KaHue JeATeJIbHOCTH peanuzauuu (undposbie)
Y4eOHOro npeamer o0yyaromuxcs BOCIIUTATEJLHOr0 | o0pa3oBaTesbHbIE
NMOTEHIINAJIA YPOKA | pecypchl
MarsauTtHoe 1noJe. 11 IlocTostHHBIE MArHUTHI. [IpoBenenue sxciepuMeHTa:
OneKTpoMarHuTHas BsanmogeiicTBre MOCTOSHHBIX U3y4eHue
WHIYKUUS Mar#uToB. MarHuTHOE TOJe. MAarHUTHOTO MOJISI KaTYIIKH €
BexTtop MarauTHOM UHAYKUUU. TOKOM;
ITpuHnun cynepno3sunuu UCCIIEI0BAaHUE IEUCTBUS
MAarHUTHBIX NoJiel. JInHun IIOCTOSIHHOI'O
MarHuTHou nHaykuuu. Kaptuna MarHura Ha paMKy ¢ TOKOM;
JIMHU MarHuTHOM MHTYKLIMH TOJIS UCCIIEIOBAHUE SABJICHUSA
MOCTOSIHHBIX MarHUTOB. 3MEKTPOMAarHUTHON MHAYKLIUH.
MarHuTHOE MoJie MPOBOTHUKA OreHka aOCONIOTHBIX U
¢ TokoM. Kapruna nunuit OTHOCHUTEIBHBIX
bu6mmoreka [JOK

WHIYKIAN
MarHMTHOTO TIOJIS JUTHHHOTO
MPSIMOTO MIPOBOTHUKA U
3aMKHYTOTO

KOJIBIIEBOT'O TIPOBOJHHKA, KATYIITKA
¢ TokoM. OneIT Dpcrena.
B3aumopeiicTBue npoBOJHUKOB

C TOKOM.

Cuna Amnepa, e€ MoyJib U
HampaBJieHUE.

Cuua Jlopenna, e€ MOIyJb U

HamnpasyieHue. J[BuxeHue
3apsiKEHHOM YaCTHUIBIB

MOTPELIHOCTEN U3MEPEHUIN
(buznveckux

BEJIMYMH.

OOBsicHeHUE IPUHITUITOB
NIEUCTBUSA U

YCIIOBHIA O€30TIaCHOTO
MIPUMEHEHUS

MMOCTOSIHHBIX MarHUTOB,
3EeKTPOMAarHUTOB,
3JIEKTPOABUIATEIS,
YCKOpHUTENEN 3J1€EMEHTAPHBIX
YaCTHIL,

HHHYKHHOHHOﬁ ncyn.

https://m.edsoo.ru/f
f0c9778
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OJIHOPOJTHOM MarHUTHOM
nosie.PaboTa cuibl Jlopeniia.
SBnenue
ANEKTPOMArHUTHOM
uHaykuu. [loTok

BEKTOpa MarHUTHOU
WHIYKITUH.
DNEKTPOABIKYIIAS CHIIa

WHAOYKIUHA.

3aKkoH
3IEKTPOMArHUTHOU
nHaykuuu Papanes.

Buxpesoe anekTpruyeckoe mnosie.

DIEeKTPOABIKYIIAS CHUIa
WHAYKLIUB IIPOBOTHUKE,
JBIKYIIEMCS [TOCTYyaTeIbHO B
OJIHOPOTHOM MarHUTHOM IIOJIE.
[IpaBuio Jlenua.
NHnykTuBHOCTS. SIBNEHUE
CaMOMHIYKIIHH.
ONEeKTPOABIKYIIAACUIA
CaMOMHIYKIIHH.

OHeprvs MarHUTHOTO TOJIS
KaTYIIKHC TOKOM.
ONEeKTPOMarHuTHOE

nosie. Texauueckue
YCTpOICTBA U
MIPAKTHYECKOE
MIPUMEHEHHE:

MOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMAarHHTHI,
JIEKTPOJIBUTATETD,
YCKOPHUTEINAIIEMEHTAPHBIX
YaCTHII,

WHAYKIIUOHHAaA 11€Yb

Pemenue pacuéTHpIx 3a7a4

Ha puMeHeHne GOpMYIT TEMBI
«MarsuTHoe noJe.
DNeKTpOMarHuTHas
UHITYKITUSD.

Pemenrne kauecTBEHHBIX 33249

C OIOPOM Ha U3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3HYCCKUCBICHUS

TeMbl «MarauTHoe

noie.

DneKTpoOMarHuTHas
HUHIYKITUS.

OrnpeneneHue HanpaBiIeHUs
BEKTOPaNHAYKLIUU
MarHUTHOTO OIS
MPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepau cuibl Jlopenta.
PacnioznaBanue pusznyecknx
SIBIICHUIB Y4eOHBIX OITBITaX
U OKPYXAaIOIEH KU3HU:
B3aMMOJCHCTBHUE MarHUTOB,
3JIEKTPOMArHUTHAS
WHOYKUUS, AecTBUE
MarHATHOTO TOJIS Ha
MPOBOJIHUK C TOKOM U
JBIKYIIAKUCS 3apsil.
AHanu3 3JIeKTPOMarHUTHBIX
SIBJIGHUIC UCITOJIB30BAHUEM
3aKOHa

3JIEKTPOMArHUTHOM
UHIYKIHUU.

Onucanue

HU3y4YEeHHBIX CBOMCTB
BELIECTB U
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3JEKTPOMATHUTHBIX
SIBJICHUI C
HUCIOJIb30BaHUEM

(hM3UYECKUX BEIIMYUH: UHTYKIIHS
MAarHuTHOTO TOJIs, CHITa AMITepa,
cuna JlopeHna, HHIyKTHBHOCTh
KaTYIIKH, YSHEPTHS
3IEKTPUIECKOTO 1 MAarHUTHOTO

noJiei

Pasnen 2. KoJjie0aHus ¥ BOJIHBI

Mexanuueckue u 9
9JIEKTPOMArHUTH
bIEKOJICOaHUS

KonebarensHas cucrema.
CBobonHbIC

MeXaHUYeCcKHe

KoJeOaHmMsI.
l'apmoHnyeckue
konebanus. [lepuon,
4acTOTa, aMIUIUTY/Ia ’
(haza konedaHui.
IIpy>KUHHBII MasTHUK.
MaremaTuyecKuii MasiTHUK.
YpaBHEHHE rapMOHUYECKUX
koneOanmil. [IpeBpamenue
SHEPTUUIIPU TAPMOHHIECKIX
KoJIeOaHUsX.
KonebaTensHbIil KOHTYP.
CBoboHBIE
3NIEKTPOMArHUTHBIE
KoJIe0aHUS B UJCATLHOM
KoJIeOaTeIbHOM KOHTYDE.
AHanorusMexry
MEXaHUYECKUMH U
AIEKTPOMATrHUTHBIMH

HccnenoBanue napameTpoB
KOJIeOaTEeIbHON CUCTEMBI —
NepUOJIa,9aCTOTHI,
aAMIUTATYIBI U (pa3bl
KoJIeOaHuit

(Ipy>XUHHBINA W/WTH
MaTeMaTHYESCKHUH
MasITHUK).

Habnronenue 3aryxarommx
kosiebanmii.MiccnenoBanue
CBOWCTB BBIHYXJICHHBIX
KoJeOaHuil.

Habnronenue pesoHanca.
[IpoBeneHmne SKCIEPUMEHTA:
HCCIIeI0BaHNE 3aBUCUMOCTH
TIepUOIaMaJTBIX KOJIeOaHNH
rpy3a Ha HUTH

OT JUTMHBI HUTH U

MAacchl Ipy3a;
HCCIIeI0BaHNe
MEPEMEHHOT'0 TOKaB

LenH U3

MOCTIeI0BATEILHO

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c98fe
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kosiebanusmu. @opmyna
Tomcona. 3aK0H COXpaHCHUS
SHEPTUH B UAEaIbHOM
KoJ1e0aTelbHOM KOHTYPe.
IIpencraBnenue o
3aTyXaloMUXKOJIeOaHUIX.
BoIHyKI€eHHBIE
MeXaHH4YeCcKue KojaeOaHusl.

Pesonanc. BeiHyKI€HHBIE
3JIEKTPOMarHUTHBIE

kosiebanus. IlepeMeHHbIH

TOK.

CuHyconaanbHbIN TIEPEMEHHBII
TOK.MOIIIHOCTH IEPEMEHHOTO
TOKa. AMILTUTYTHOE U
JIEHCTBYIOIIEE 3HAYCHUE CUIIBI
TOKa U HaTPsSKEHUS.

Tpaucdopmatop. [Ipon3BoacTso,

nepeaayda u HOTpe6J’IeHI/IG

AIEKTPUYECKON SHEPTHUH.
OKOJIOTHYECKHUE PUCKU
TIPH TIPOU3BOJICTBE
3JIEKTPOIHEPTHH.
KynpTypa ncnonb30BaHus
3JIEKTPOIHEPTHH B
MOBCEAHEBHOWKH3HU.
TexHnyeckue

YCTpOICTBa U
MPAKTHYECKOE
MpUMEHEHHeE:
UIEKTPUIECKHUI 3BOHOK,
TeHEPaTOPIEPEMEHHOTO TOKA,
JIMHUU

aNeKTporepenay

COCIMHEHHBIX KOHJICHCATOPA,
KaTYIIKUHA PE3UCTOPA.
OrneHka aOCONFOTHBIX U
OTHOCHUTEILHBIXITOTPEITHOCTEH
M3MEPECHHUH (PH3UICCKUX
BEIIMYHH.

OOBsICHEHUE TPUHITUIIOB
JIEUCTBUSA NYCIOBUI
0e30MacHOro MPUMEHEHHSI
ANEKTPUIECKOTO 3BOHKA,
reHepaToparnepeMeHHOTO
TOKa, TUHUH

ANIEKTporepeiay.
Pewienne pacuéTHeix 3a1a4 ¢
SIBHO 3aJ]aHHOM (pU3HUecKoit
MO/JIEITTBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOBU (OpMY/I,
OIHCHIBAIOIIUX
MEXaHUYECKHUE U
3JIEKTPOMATHUTHBIC
KoJeOaHusl.

Onucanue

MEXaHHUUECKHX U
3IEKTPOMArHUTHBIX
KoJiebaHuiic
HCIIOJIb30BaHUEM
(U3NYECKUXBEITHYNH:
[IEPHUOJ] U YacTOTa
KoJIeOaHMiA,

aMIUTATy1a 1 ¢a3a
KoJieOaHui, 3apsi U

CHJIa TOKa

B TaPMOHUYECKHUX
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3JIEKTPOMArHUTHBIX
KOJIEOQHUAX.

Pemenrne kauecTBEHHBIX 33249
C ONOpOM Ha

H3yUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH,
OTIHMCHIBAIOIIIHE
MEXaHWYECKUE U
DJICKTPOMAruuTHBIC
KoJIeOaHusl.

PaGora B rpymmax mpu
IIJIAaHUPOBAHUM,ITPOBCACHUN U
UHTEPIIPETALNH PE3YJIFTATOB
OTIBITOB, U aHAJIN3E
JIOTIOJTHATENBHBIX ICTOYHUKOB

UHQOPMAIIH IO TEME
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Mexanuueckue u
3JIEKTPOMAarHUTH
BIEBOJTHEI

MexaHu4yecKue BOJHBI,
YCIOBUSAPACIPOCTPAHEHHS.
ITepuos.

CKOpPOCTb pacpoOCTPaHEHUS U
JUTAHA BOJTHBI.

[Tonepeunblie

WIPOJIOTIbHBIC BOTHBI.
Wntepdepenuns u
JUQPpaKIIIMEXaHUIECKUX
BOJTH.

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh3BYyKa. BricoTa
toHa. TemOp 3ByKa.
SHCKTpOMaI‘HI/ITHLIC BOJIHHI.

VYcenoBus u3nydeHus
3JIEKTPOMArHUTHBIX BOJIH.
B3anmHasopueHTalys BEKTOPOB
E, B,

V B 3JIEKTPOMATrHUTHOU BOJIHE.
CBoiicTBa AIEKTPOMArHUTHBIX
BOJIH:0TPaXXKEHHUE, IPEIOMIICHHE,
MOJISIpU3aIHs,

T paxius,

uHTep(EepPEeHIIHS.

CxkopocTb

3JIEKTPOMArHUTHBIX

BOJTH.

[IIxana 31eKTpOMarHUTHBIX
BosiH. I IpuMenenme
JIEKTPOMArHUTHBIXBOJIH B
TEXHUKE U OBITY.

IIpuHLIKIIEL paiuoCBs3U U
TEJIEBUICHUSI.

Pannonokanus.

N3yuenue

o0Opa3oBaHUs U
pactpocTpaHeHHS
MTOTIEPEYHBIX U
MIPOJOTBHBIX BOJH.
Hab6monenue oTpakeHus
Y TIPEJIOMJICHHUSA,
HHTEphEPCHITNH 1

I paKIim
MEXaHWYECKUX BOJH.
Habmtonenue cBsi3u rpoMKOCTH
3BYKa UBBICOTEI TOHA C
aMILIUTYI0U U

YacTOTOH KOJIeOaHHH,
3BYKOBOTOPE30HAHCA.
HccnenoBanue cBONCTB
ANIEKTPOMATrHUTHBIX BOJIH:
OTpakeHHUe,IPEIOMIICHNE,
TIOJIAPHU3AITHS,

mudpakiyst, THTephepeHIus.
N3yuenue yciaoBuil U3mydeHUs
3NEeKTPOMAarHUTHBIX BOJIH,
B3aUMHOMOPUEHTALUU
BekTOpoB E, B,

V B 3JIEKTPOMAarHUTHOH BOJIHE.
Uzyuenne npuMeHeHHs
3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE UOBITY.

OO0bscHeHNE PUHIIAIIOB
JIEUCTBUA NYCIIOBUI
0e301acHOro NPUMEHEHHS
MY3BIKaIbHBIX
HHCTPYMEHTOB,
yIBTPa3ByKOBOU

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc9ac0
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DIEeKTPOMarHuTHOE
3arps3HEHUEOKPYKAroUIei
CpeIIbL.

TexHuueckue

YCTpOMCTBa U
MPaKTUYECKOE
MIPUMCHEHUE:
MY3bIKaJIbHbIE
WHCTPYMEHTHI,
YIIBTPa3ByKOBas
JINAaTHOCTHKA

B TEXHUKE W MEIUIINHE,
pazap,paiuonpUEMHHUK,
TEJICBU30p, aHTEHHA, TeJe(OH,
CBY-neun

JIUATHOCTHKH
B TEXHHUKE U MEIHLIHE,
panapa, paaguonprUEMHHUKA,
TEeJeBU30pa, aHTECHHBI,
tenedona, CBU-meun.
Pemenue pacu€THpIx u
KaueCTBEHHBIX3a/1a4 C OMOPOW
Ha M3YYCHHBIC 3aKOHBI

1 3aKOHOMEPHOCTH,
OITHCHIBAIOIIIHE
pacnpocTpaHeHHe
MEXaHWYECKUX U
3IEKTPOMArHUTHBIX BOJIH.
Hcnons3zoBanue
UHQOPMAaITHOHHBIX
TCXHOJIOTHI1 JJIs TIOMCKA,
CTPYKTYPUPOBAHUS,
WHTEPIIPETALNN U
npecTaBICHUs] HHPOPMAITUH
MIPH ITOATOTOBKE COOOIICHUIN
00 HCITOJIb30BaHUHU
ANEKTPOMArHUTHBIXBOJIH B
TEXHHUKE.

VYuactue B AMCKyCCHU

00 3JIEKTPOMarHuTHOM
3arpsA3HEHUHOKPYXKAIoIIei
cpenpl.

Pabora B rpynmax npu
TUIAHUPOBAHUH,IPOBEICHUN
MHTEPIPETALN PE3yTbTaTOB
OTIBITOB U aHAJIN3e
JIOTIOJTHUTEIIbHBIX HCTOYHHKOB
WHPOPMAIINH 110 TEME

Ornruka

10

FeOMCTpI/ILIGCKaSI OIITHKA.

Nzydenne

bu6mmoreka [IOK
https://m.edsoo.ru/f
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[Ipamonuuelinoe
pacripoCcTpaHeHUECBETA B

OIHOPOIHOM cpexe. JIyu cBera.

ToyeuHblil HICTOYHUK CBETA.
OTpakeHHE CBETA.

3aKOHBI OTPaKEHUS CBETA.
IToctpoeHnue

M300paKCHUN B TUIOCKOM

3epkaie.lIperomienue cBera.

3aKOHBI IPEITOMIICHUS CBETA.
AGCOMOTHBIHI

MOKa3aTelb

MIpeTOMJIICHUS.

[TonHoe BHyTpeHHEE
OTpakCHHE.

IIpenenbHbIi yroa
MTOJIHOTOBHYTPEHHETO
OTpaXKCHHH.

Hucnepcus cera. CroKHbIN
cocraBOenoro ceeta. L[ger.
Cobuparonive u
paccenBaroIne JTNH3bI.
Tonkas nun3a. ®oKycHOE
paccTOsSIHUE U ONTHYECKAs
CWJIa TOHKOM JIMH3BI.
[ToctpoeHne n3o0pakeHuil B
coOmparomux u
paccenBarOIINX JINH3AX.
DopMyIIaTOHKOMN JIMH3BI.
VBennuenue, qaBacMoe
JIMH30M.

[Ipenensr

MPUMEHUMOCTH
reOMETPUYECKON

OTTHKH.

SIBIICHHS TIOJTHOTO
BHYTPEHHETO

OTPaXKEHHUs, €r0
MPUMEHEHUS B

CBETOBOJIE.

N3yuenue moaeneit
MHUKPOCKOIIA,

TeJecKoIa.

ITonyuyenue cnexrpa ¢
MTOMOILBIO TIPU3MBI U

TG PAKITTOHHON PETIETKH.
N3mepenue nokazarens
MpeIOMIICHUSCTEKIA.
HccnenoBanue cBONCTB
n300paXeHUH B JINH3aX.
OOBsicHeHNE IPUHIIUITOB
JEUCTBUS NyCIOBUI
0e301acHOro NPUMEHEHHS
OYKOB, JIYIbI,
(doToanmapara,
MIPOEKIIMOHHOT O anmnapara,
MHUKPOCKOIIa, TEJIECKOIa,
BOJIOKOHHOHOIITHKH,

I PaKIOHHON PemETKH,
MOJISIPOUAA.

Pemenne pacuérHeix

3aJa4 C BHO33aJaHHOU
(u3MIecKoil MOAETBIO

C UCIOJTb30BAaHNEM OCHOBHBIX
3aKOHOBHU (OpPMYII
FEOMETPUUYECKOMN ONTUKHU.
ITocTtpoenue u onucaHue
M300paKeHH,CO3aBAEMOTO
IUTOCKUM 3€PKaJIOM, TOHKOH

fOc9df4
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BonHoBas onrtuka.
HuTepdepenmusacaera.
KorepeHTHbIE NCTOYHUKHY.
YcioBust HaOIOICHUS
MaKCHUMyMOBU MUHHMYMOB
B UHTEP(EPECHIIMOHHON
KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIXUCTOYHHKOB.
Jdudpaxus cera.
JudpaknroHHaspemeTka.
VYcnoBue HaOIIOACHUS TIIABHBIX
MaKCUMYMOB IIpH MaJICHUH
MOHOXPOMAaTHYECKOTO CBETA
Ha MU PAKIHOHHYIO
pewérky.Ilonsgpuzanu

s cBeTa. TexHuyeckue
YCTpOMCTBa U

MPAKTHYECKOE
MPUMEHEHHUE:0YKH,

nyta, ¢oroariapar,
MPOECKIIUOHHBIN

arnmapar,

MHUKPOCKOII, TEJIECKOTI,
BOJIOKOHHASIOTITHKA,
TUQpaKIMOHHAS PElIETKa,
MOJISIPOU]]

JIMH3011.

PaccmoTpenue

MIpeeIioB

MIPUMEHUMOCTH
reoMEeTPUUYECKOM

OTITHKH.

PacnoznaBanme pu3naeckux
SIBIICHUB OIBITAX U
OKPY’KaIOILEH KU3HU:
IIPSIMOJIMHENHOE
pacnpocTpaHeHHe CBETa,
OTpa)keHHue, MPEIIOMIICHHE,
nHTepdepeHnms, Audpakuus
u

ojiapusanusa CBE€Ta, JUCIIEPCUl

CBeTa.

N3yuenue ycnouii
HaOIIOCHUA

MaKCHMYMOB U

MUHUMYMOB

B HHTEpEPEHIIMOHHOM
KapTHUHEOT JIBYX

cuH(pa3HBIX

KOT€PEHTHBIX

HCTOYHHKOB.

Ycnoue

HaOIIOIeHUS

TJIaBHBIX

MaKCHMYMOB ITPH

MaJIcHuN
MOHOXPOMaTHYECKOT

0 CBeTa

Ha TU(GPAKIUOHHYIO PEHIETKY.
AHann3 ONTHYSCKUX SBIICHUI
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C HCIIOJIb30BaHUEM
3aKOHOB: 3aKOH
MPSAMOJIMHEHHOTO
pacIpoCcTpaHEeHHUICBETA,
3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MTPEIIOMIICHHUS
CBeTa.

Omwcanue

OIITHYECKUX SBJICHHUIC
HCHOJB30BAHHEM
(r3mueckux

BEJIMYMH: (POKYCHOE PACCTOSTHHUE

n
OIITUYCCKas CuJia JIMH3bI

Paznen 3. OcHOBBI cCrIEeNUAIBLHOI TEOPUH OTHOCHTEIbHOCTH (Hasiee — CTO)

OCHOBBI
CTHEeNUATLHOUTEOPUH
OTHOCUTEINBHOCTHA

I'pannnbt

MPUMEHUMOCTH
KJIACCUYECKOU

MEXaHUKH.

[Toctynatel cienuanbHOM
TEOPHUH OTHOCUTEILHOCTH:
WHBapUAHTHOCTHMOTYJIS
CKOPOCTH CBETA B BaKyyMe,
MPUHIUI OTHOCUTEIBHOCTH
OUHIITEHHA.
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMeIJICHIE
BPEMEHU M COKpAITICHIEC
JUTUHBL. DHEPTUsl U UMITYJIbC
PENATUBUCTCKOMN

yacTuibl. CBI3b MaccChl
C DHEpruen u

Pemenne kauecTBEHHBIX 3a/1a4
C OIIOPOii Ha U3yUECHHBIE
noctynatelCTO.
Hcnons3oBanue
UHQOPMAITMOHHBIX
TEXHOJIOTH AJIS [IOMCKA,
CTPYKTYpUPOBaHUS,
HWHTEPIPETALUH U
IpeacTaBieHus: HHpopMauuu
IIPH TOATOTOBKE COOOLICHUI
0 TpaHUIaX MPUMEHUMOCTH
KJIACCHUYECKOH

MmexaHuku 1 ocaoBax CTO

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcal50
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HUMITYJIbCOM
pCHHTI/IBI/ICTCKOﬁ

HaCTHIIbI. 3Hepr1/1;[ IIOKOs

Pa3nen 4. KBanToBas ¢puszuka
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OeMEHTHI
KBAaHTOBOMOIITHKH

®otonbl. Dopmyina I1nanka
CBSI3URHEPTUH (POTOHA C €To
JacTOTON. DHEPTHs U
UMITYJIEC POTOHA.
OTKpBITHE U

UCCIIeI0OBaHNE
doroaddexra.

Ompiter AT

CroneroBa. 3aKOHBI
dotorddexra.

YpaBHeHue

OiiHmmTeliHa 11 poTorddexTa.

«KpacHas rpanuna»

¢doroapdexra.JapneHue cera.

OnbIThI

I1.H. Jle6Genena.
XuMHUYECKoe NeHCTBIE
cBera. TexHuueckne
YCTpOMCTBA U
MPAKTHYECKOE
MPUMEHEHHE:
(hoTOdIIEMEHT,
($hoTOAaTYHK, CONTHEYHAS
Oarapes, CBETOANON

Ha6monenue hotoaddexra
Ha yCTaHOBKE C IIMHKOBOMH
mnactuHoil.MccnenoBanue
3aKOHOB BHEIITHETO
dhoToaddexra.

OO0psacHeHNE OCHOBHBIX
MPUHIIUTIOBIAEHCTBUS
TEXHUYECKUX YCTPOMICTB,
TaKUX KaK: (DOTOIICMEHT,
(hoTomaTumK,coTHEUHAS
Oarapesi, CBETOINOT; U
YCIIOBHH UX 0€30I1aCHOTO
IIPUMEHEHUSAB IIPAKTUYECKOM
KU3HH.

Pewenne pacuérHeix

3a/1a4 C SIBHO3aJaHHOU
(u3nIecKoil MOAEIBIO

C UCTOJTb30BAaHUEM OCHOBHBIX
3aKOHOBH (POPMYJI KBAHTOBOM
OIITHKH.

Pemenne kadyecTBEHHBIX 3a/1a4
C OIIOPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOK
onrtuku.Pacro3naBanue
(hm3nuecKux SBICHUN

B YUEOHBIX

OTBITaX: (POTOINEKTPUUECKHUIHA
3¢ dekT, cCBeTOBOCIABICHHE.
Onucanne N3y4eHHBIX
KBAHTOBBIXSIBICHUN 1
MPOLIECCOB

C HCIIOJIb30BaHUEM
(U3NYECKUX BEIUYHH:
CKOPOCTD 2JICKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI 1 4aCTOTa
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CBeTa,
SHEPTHS U UMITYIIbC (POTOHA
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Crtpoenue aToma

Mopenbs atoma ToMmcoHa.
OnsiTeiPe3epdopaa mo
PacCesTHUIO

o-yactull. [Inanerapnas
Mozenbaroma. Iloctynarsl
bopa.

W3nydeHue u noraomeHue

(G OTOHOBIPH IIEPEXOAE aTOMa C
OJIHOTO YPOBHS dHEPTUU Ha
npyroit. Bunsl ciektpos. Criektp
YPOBHEN I3HEPTUHATOMA
BOJIOpOA.

BonHoBEIE CBOWCTBA YaCTHILI.
Bonnbige bpoiins.
KopnyckynsipHo- BOITHOBOM
yaau3M.

CrnoHTaHHOe U

BBIHYK/IEHHOE

U3ITyUYCHHE.

TexHuueckue

YCTpOICTBA U

MPAKTHYECKOE

MpUMEHEHHE:

CIIEKTPAJIbHBIN aHATIN3
(cTIieKTpoCKoOI), JTa3ep, KBAaHTOBBIN
KOMITBIOTED

I/I3y‘l€HI/Ie MOACIN OIIbITa

Pezepdopna.

IIpoBenenue skcriepuMeHTa

0 HaOJIIOICHUIO JTMHEHYATOTO
cnekTpa.OreHKa abCOTIOTHRIX U
OTHOCHTEIHHBIXIIOTPEITHOCTEH
M3MEPECHUH (PH3UICCKUX
BEJIMYNH.

N3yuenue Monenu atoma:
TomcoHa, maHeTapHoI
MOJIEIH aTOMa, MOJIEH

aroma bopa.

N3yuenue criekTpa ypoBHEH
SHEpruraToMa BOAOPOa.
OOBbsacHeHNE PUHITAIIOB
JIEUCTBUA U YCIOBUHI
0€301acHOr0 IPUMEHEHHUS
CIEKTPOCKOTIIa, Jlazepa,
KBaHTOBOTOKOMITBIOTEPA.

Pemienue xkauecTBEHHBIX 33/1a4
C OIIOpOM Ha

H3y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U
¢buznueckue

sBiIeHUS 110 TeMe «CTpoeHune
aToma».Pacno3naBanue
(u3nUecKuX sIBICHUIB
y4e0HBIX OMBITAX:
BO3HUKHOBEHHE
JMHEHYATOTO CIIEKTpa
W3TY4CHUS.

AHann3 KBaHTOBBIX ITPOIIECCOB U
SIBIIGHUH C HCIIOJIb30BaHUEM
noctynaros bopa

bubmuoreka [JOK
https://m.edsoo.ru/f
fOcab82
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AToMHOE STTIpO

OKCIIEPUMEHTHI,
JTOKA3bIBAIOIIAECIOKHOCTD
CTPOEHHUS sIIIpa.

OTKpBITHE
PaAMOaKTUBHOCTH.

OmerTer Pe3epdopmaa mo
OTIpeIeTICHUIO COCTaBa
PaOaKTUBHOTO
n3nydenus. CBoiicTBa
anb(da-, Oeta-, raMma-
u3nyuyeHus. Bousinue
pPaanOaKTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.
OTKpBITHE IPOTOHA U
HelTpoHa.HykioHHas
Moeib siapa ['eizenOepra-
WBanenxo.

3apsin siapa. MaccoBoe 9ncio
sapa.JI3oTonsl.
Annbda-pacnan. DNEKTPOHHBIN U
MO3UTPOHHEIH OeTa-pacma.
I'amma-u3nydyenue. 3akoH
pannoakTUBHOTOpacmaa.

OHeprus CBSA3U HYKJIOHOB B SIZIpE.

SAnepusie cuibl. [ledekt Macco
a1pa.

SnepHble peakliuy.

JleneHue NCUHTES sAJIEP.
SnepHbli peakTop.
TepmosiiepHBIMCHHTES.
[Tpo6aeMbl 1 HepCIEKTUBBI
SJIEPHOMN SHEPTreTUKU.
DKOJIOTHYECKHE aCTIEKTHI
SIIEPHOMPHEPT € TUKHU.

N3yueHue SKCepUMEHTOB,
JOKa3bIBAIOIIUX CI0KHOCTh
CTPOEHUSIATOMHOTO S/Ipa.
Hccnenosanue Tpekos
yacTull (110 TOTOBBIM
¢dororpadusnm).
WzydeHue sepHbIX cull,
sIIEPHBIXpEAKITUH
CHHTE3a U pacrazna,
TEPMOSIEPHOTO

CHHTE3a.

N3yuenue HyKIIOHHOU
MOJIEJIU Apa
I'eitzendepra-lBaneHko.
OOmBsicHeHue

YCTpOICTBA U
IIPUMCHCHUA

J03UMETpa, KaMephl
Bunbcona, simepHoro
peaxkTopa, aTOMHOM
OOMOBI.

Pemenue 3a1au ¢ onopoit

Ha MOJIy4€HHbIEC 3HaHUS, B T.4.
0 3apsIIEn MacCOBOM YHCIIE
aapa.

PacrioznaBanme gusngeckux
SIBICHUHB Y4€OHBIX OIBITAaX U
B OKPY’KAIOIICH KU3HU:
€CTECTBEHHAs U HCKYCCTBEHHAS
paaroakTuBHOCTE. OMIcaHne
KBaHTOBBIX SIBICHUU U
IIPOLIECCOB € UCIIOJIB30BAHUEM
(U3NUECKUX BEJINYMH: TIEPHOJ
MI0JIypacmasa, SHEprus CBsI3U

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcad58
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OJeMeHTapHbIE YaCTULIBI.
OTKpBITHETIO3UTPOHA.
MeToasl HaOIIOICHUS

U perUcCTpanyu
3JIEMEHTaPHBIX YaCTHLI.
®yHIaMeHTaIbHbIE
B3aUMO/ICIHCTBHUA.
EnunctBO usznyeckoit
KapTHHBI MHpA.
TexHuueckue
YCTpOMCTBA U
MPAaKTUIECKOEe
MIPUMEHEHUE: T03UMETP,
kamepa BunbcoHa,
SAJIEpHBIA peakTop, aToMHas boMbOa

ATOMHBIXSIEP, IEPEKT MacChI
snpa.

AHaM3 MpoIeCCOB U
SIBIICHUH C

HCIIOJIb30BaHUEM

3aKOHOB U

MIOCTYJIaTOB: 3aKOH
COXpaHEHUs

IEKTPUIECKOTO

3apsiza, 3aK0OH

COXpaHCHUS

MaccOBOTO YHUCIIA,

noctynarsl bopa,

3aKOH

PaArOaKTUBHOTO

pacnana.

VYyactue B paboTe Kpyriioro
cTONa

«DPyHIaMEHTaJIbHbIE
B3aumMoiercTBua. EnuacTBO
(U3NIECKOif KapTUHBI MUPaAY.
Hcnons3zoBanue
UHQOPMAITMOHHBIX
TEXHOJIOTHI1 JJI TIOMCKA,
CTPYKTYpUPOBaHUS,
HHTEPIpETALUH U
npeacTaBiIeHus: HHGopMauu
MIPU TOATOTOBKE COOOIIEHUH 0
MIPUMEHEHUU3aKOHOB
KBaHTOBOI (DM3MKH B TEXHUKE
U TEXHOJIOTHUSIX,
IKOJIOTHYECKUX

ACIEKTax SIIEPHOM YHEPreTUKU

Pa3nen 5. D1eMeHTHI aCTPOHOMMY M ACTPOPU3UKH
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DJEMEHTBI
ACTPOHOMU
nu
actpouzn
K1

Dtanbl pa3BUTUS ACTPOHOMUH.
IIpuknagHoe u
MHPOBO33PECHICCKOC3HAUCHIEC
aCTPOHOMHUH.

Bun 3B€3aH0T0 Heba.
Co3Be3 s, ApKue 3BE3HI,
IJIAHETBI, UX BUIAMOE
JIBIDKCHUE.

ConHe4yHas cucTeMa.

Comnnne. CoHeyHast aKTUBHOCTD.
Ucrounuk sueprun ConHIa U
3BE3.

3BE3IBI, X OCHOBHBIC
XapakTepUCTUKU. Juarpamma
«CTEKTPaJIbHBIN KJIACC —
CBETUMOCTBY». 3BE3/1bI TJIAaBHOM
MOCICA0BATEILHOCTH.
3aBHCHMOCTD

«Macca — CBETUMOCTEY JIJIs
3BE3AIIaBHOMN
MOCIE0BATEILHOCTH.
BayTtpeHnHee cTpoeHue 3BE3.
CoBpeMeHHEBIE
MIPEJICTABICHUS O
MIPOUCXOXKICHUN U

sBo IO COJTHIIA B 3BE3].
OTanbl )KU3HU3BE3.
Mnieunsiii [TyTe — Haa
l'amakTuka.

[Tonoxxenue u IBUXEHNE
Comnnnas 'amaktruke. TUIb
rajakTHK.

PanuoranakTuku v KBa3aphl.

YépHble ABIPHI B Apax

[ToaroroBka coobieHu 00
JTanax pa3BUTHA
ACTPOHOMUH, O MPUKIIATHOMH
MHPOBO33PEHIECKOM
3HaYEHUH aCTPOHOMHUH, O
METOJIaX MOJTyYeHUS
HayYHBIX aCTPOHOMHYECKUX
3HAHUH, OTKPBITUSIX B
COBPEMEHHOU aCTPOHOMUMU.
N3yuenue coBpeMEeHHBIX
IIPENCTABICHUN O
MIPOUCXOXKJICHUH U
spontonuu ConHIa v 3BE3 1.
H3ydenue TUIIOB ranakTHK,
paaAMoTaNakTHK U KBa3apoB.
N3yuenue aBm>xeHUs
HEeOECHBIX TEJI, DBOJIFOLIMHI
3BE31 1 BeeneHnoi,
MIPOIIECCOB, TIPOUCXOISIIINX B
3BE30aX,B 3BE3JHEBIX
CHUCTEMaX,

B MEXXTAJIAKTUYECKOHU CpeIe,
MacIITaOHON CTPYKTYPBI
Bcenennoit. O0bsIcHEHHE
pacuupenus Beenennoitna
OCHOBe 3aKkoHa Xa00:1a.
IloaroroBka x

00CYXJIEHUIO HEPEIIEHHBIX
po0JIeM aCTPOHOMHUH.
IIpoBenenune HabIIOMEHIH
HEBOOPYXEHHBIM TJ1a30M

C UCIIOJIb30BAHHUEM

KOMITBIOTEPHBIX
MPHIOKEHUH IS
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ranakTuk.Bcenennas. Pacimpenne
Bcenennoii. 3akon

Xa06ma. Pa3zberanue

rajakTuk. Teopus

Bosnbiioro B3psiBa.
PenukroBoeusmyudeHue.

MacmrabHas CTpyKTypa
Bceenennoi.
MerarajakTuka.
Hepeménnslie
POOJIEMBI

aACTPOHOMUU

oTpe e IeHHSI
TTOJIOXKEHHUST HeOECHBIX
00BEKTOB Ha

KOHKPETHYIO JaTy:
OCHOBHbIE CO3BE3AUs
CeBepHOro noymapusu
SIPKUE 3BE3/IBIL.

[IpoBenenue HaOMrOACHU B
TeneckonJIyHbl, TUIaHeT,
Mineunoro Ilytu.

YyacTtue B JUCKYCCUU O
HEpELICHHBIXITPOOIeMax
aCTPOHOMUH

Paznen 6. O0o0uIa0mee NoBTOpPeHne

0060061mar 4
iee
IIOBTOPEHU
e

O600eHne U
CHCTEMAaTH3aIHsI
COJICPIKAHUS Pa3/ICIIOB
Kypca «MexaHnuKay,
«MonekynsipHasihuzuka u
TEPMOIMHAMHUKA,
«INEKTPOINHAMUKAY,
«Komebanusv BOIHEBDY,
«OCHOBBI CIIEUATBHOUTEOPUU
OTHOCUTEILHOCTI,
«KBanToBas Qusmkay,
«OIIeMEeHTHIaCTPOHOMUH H
acTpOoU3UKI».

Pounb ¢usnku u actpoHOMHH B
SKOHOMHYECKOM,
TEXHOJIOTMUECKOM,COIMATbHON 1
3THYECKO cepax
JIeSITeIbHOCTH Y€JIOBEKa, POJb U
MecTO (U3MKH ¥ aCTPOHOMHUU

YuacTue B JUCKYCCUU O POIU

(U3UKUHN aCTPOHOMHU B
pasnu4HbIX chepax
JESITeIbHOCTH YeJI0BeKa.
IToaroroska cooOIEHNA
0 MecTe (PU3UUECKOM
KapTUHBI MUPA B DALY
COBpPEMEHHBIX
MPEJCTABICHUIN

0 TIpUpPOJIE.
BrimonHeHe yaeOHBIX
3aJlaHuM,
JEMOHCTPHUPYIOLINX
OCBOEHHE OCHOBHBIX
MOHSATHH, PUINIECKUX
BEJIMYMH U 3aKOHOB
kypca ¢puznkul0-11
KJIACCOB

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOch9c4
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B COBPEMEHHOI Hay4YHOW KapTHHE
MHpA, 3HAYCHUE
OIKCaTEIbHOM,CHCTEMAaTU3HPYIOLI
€i,00bSICHUTEILHO U
MPOTHOCTUYECKON

¢byHKuui Guznveckoit

TEOPHH, POJIb PU3HUECKON
TEOpHH B POPMUPOBAHUN
MIpPEACTABICHUN

0 (hm3HYeCcKo KapTHHE MU,
MECTOPHU3MYECKON KapTHHBI
MHUpa B O0IIEM psay
COBpEMEHHBIX

C€CTCCTBCHHO-HAY4YHbIX
MPEJICTABJICHUH O PUPOJIE .

PesepBHoe Bpems 3 bubnuorexa [JOK
https://m.edsoo.ru/f
fOcbb86

OFIIEE o8 bu6mmoreka [IOK

KOJIMIECTBO https://m.edsoo.ru/f

YACOB IIO fOcbd34

ITPOIT'PAMME -

INOYPOYHOE IIVTAHUPOBAHUE

10 KITIACC
KosmuecTBo yacos
Ne m/m Tema ypoxa Beero Kourpoabubie | TlpakTuueckue
padoThI padoThI
®uznka — Hayka o npupoje. Hayunsle MeTObI MO3HAHUS 1
OKpY’aroIlero Mupa
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Posb 1 MecTO (u3uku B JOPMUPOBAHUU COBPEMEHHOM

2 Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON JEATEIBHOCTU
Joneu
Mexanuueckoe 1BukeHue. OTHOCUTEIBHOCTD

3 MEXAHUYECKOro BWKeHus. [lepemerienne, CKopocTs,
YCKOpPEHHUE

4 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE

5 PaBHOYCKOpEHHOE NIPSIMOJIMHENHOE IBU)KEHUE

6 CBobosaHoe najseHue. Y ckopeHue cB0OOOIHOTO MaieHus

v Kpuponuneiinoe nBuxenue. /[BrmxkeHne MarepruaibHON
TOYKH 10 OKPY’KHOCTH

8 ITpunuun otHOCcHTENBbHOCTH ['anunes. MaepuuanbHubie
cucreMsl orcueta. [lepBslii 3akoH HeroTOHA

9 Macca tena. Cuina. [lpunnun cynepno3unuu cui. Bropoi
3aK0H HbBIOTOHA [U1s MaTepHUAIILHON TOYKHU

10 Tperunii 3akoH Hpr0TOHA 1711 MAaTEpUAIIBHBIX TOYEK

11 3akoH BceMupHOTo TsAroreHus. Cuna tsokectu. [lepas
KOCMHYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena

13 Cuina tpenust. Koaddunment tpenns. Crta COmpoTUBIICHHS

IMpU ABUKCHUU TCJIa B JKUAKOCTU UJIU Ira3ec
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14

[ToctynarensHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO
TBEpAOro Tena. MomeHT cuibl. 11nedo cuiibl. YcnoBus
paBHOBecHsI TBEPAOIO Tea

15

HNmnynbc MmaTepruanbHOM TOYKH, CUCTEMbBI MATEPHAIBHBIX
ToYeK. MIMIynbe Cuiibl. 3aKOH COXpAaHEHUs UMITYJIbCa.
PeakTuBHOE NBUKEHUE

16

Pabora u moutHOCTh critbl. KuHeTnueckas sHeprust
MaTepuaibHOW Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOW dHEPrun

17

ITorennmanesHas 3Heprus. [loTeHuHaIbHAS SHEPTUSA YIPYTO
nedopMupoBaHHOM npykuHbL. [loTeHIIManbHAs SHEPTUS
Tena BOJIM3U MOBEPXHOCTH 3eMIIH

18

[TorennuanbHbIe U HEMOTEHLUANbHBIE CHIIBL. CBA3b pabOThI
HENOTEHUHUAIbHBIX CHUJI C U3MEHEHNEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM
SHEPrUuu

19

JlaGopaTtopHast pabora «MccnenoBanue CBs3M pabOThI CHIIBI
C U3MEHEHUEM MEXaHUYEeCKOW YHEPTHH Tejla Ha IpUMepe
PaCTsDKCHUS PE3UHOBOTO KTyTa»

20

KOHTpOJ’IBHaﬂ pa60Ta o Teme «KuHemaruka. I[I/IHaMI/IKa.
3aKOHBI COXPAaHCHUS B MEXAaHUKE»

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-KHHETHIECKOM
teopun. bpoyHoBckoe asmkenue. Auddysus
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XapaKTep JABWXKCHUSA U BSaHMOHeﬁCTBHH HacCTHIl BCIICCTBA.

22 . N
Mogenu cTpoeHus Ta30B, KUJKOCTEH U TBEPABIX TeEll

23 Macca monekyi. KonnyectBo Bemectsa. Ilocrosnnas
ABoranpo

24 TermoBoe paBHOBecue. TemnepaTrypa u €€ H3MEpEeHUeE.
[IIxana remnepatyp Llenbcus

25 Wneansheiii raz B MKT. OcHoBHOe ypaBHeHue MKT
AOcomoTHas TemrepaTypa Kak Mepa cpeiHei

26 KMHETUYECKOW SHEPTUH JIB)KEHUS MOJIEKYI. Y paBHEHUE
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI

28 JlaGopaTtopHast pabota «/cciaenoBanue 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO ra3an

29 H3omporieccsl B uAeanbHOM ra3e u ux rpaduyeckoe
MIPE/ICTABJICHHE
BuyTpeHHSs SHEprus TEPMOAMHAMUYECKON CUCTEMBI U

30 crocoOsbI e€ n3meHeHus. KonndyecTBo TeruioTs! 1 padora.
BryTpeHHss SHEpTUs 0THOATOMHOTO UJICATBHOTO Ta3a

31 Buasl Tennonepenaun

32 VnenpHas TEIIOEMKOCTD BenlecTBa. KonuecTBO TEIIOTEI

npu Teronepeaaye. AauadaTHbIN mporece
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HCpBLIﬁ 3aKOH TCPMOJUHAMHUKHU U €TI0 IIPUMCHCHUC K

33
U30IpoLeccam

34 HeobOparumocTs nporieccoB B mpupoae. BTopoii 3akon
TEPMOUHAMUKHU

35 [Tpunnun nevicrBus u KI1/I TerutoBoi MaHbl

36 [uxn Kapro u ero KITJI

37 DKoJ0rn4ecKe npo0IeMbl TEIIO3HEPTETUKU

38 O6o6maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI
TEPMOIMHAMHKI

39 KonTtponpHast padora o Teme «MonekymnsipHas pu3uka.
OCHOBBI TEPMOAMHAMUKI

40 [TapooOpazoBanue u koHeHcanus. Mcmapenue u KuneHue

41 AOComI0THAs M OTHOCUTEIbHAS BIAXXHOCTh BO3yXa.
Hacspiennsiit nap
TBépnoe Teno. Kpucrannuueckue u amopdHsie Tema.

42 AHU30TPOMHUS CBOMCTB KpUCTALIOB. JKUIKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTEepHaIIbI

43 [InaBneHue u KpucTauM3alys. Y qenbHas TerioTa
riasnieHus. CyOmumanus

44 YpaBHEHHE TEIUTOBOTO OaslaHca

45 DnekTpu3anus Ten. DIeKTpudeckuit 3aps. /[Ba Buma

SJICKTPUYCCKUX 3apsa10B
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[TpoBOAHMKY, TUAIEKTPUKU U TOTYIIPOBOIHUKHU. 3aKOH

46
COXPAHEHHUs JIEKTPUYECKOTO 3apsa

47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. Toueunsrii
JIEKTPUYECKUN 3apsij
Hanpstx€HHocTs anexTpudeckoro noss. [Ipunnun

48 CYINIEPIIO3ULINH IIEKTPUUECKUX NToNeH. JInHun
HaIPsKEHHOCTU

49 Pabota cun snexkrpocratudeckoro noss. [lorenuma.
PasnocTe noreHnuanos

50 [TpoBOAHMKY U TUAIIEKTPUKH B HIEKTPOCTATUYECKOM II0JIE.
Jwusnexrpudeckas MpOHUIIAEMOCTb

51 Onektpoémkoctb. Konnencarop

52 DNEKTPOEMKOCTH TUIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl
3apsKEHHOr0 KOHJIEHCAaTopa

53 JlaGopatopHas pabota "M3MepeHue 31eKTpoEMKOCTH
KOHJIeHcaTopa"
[TpyHIMI NEHCTBYUS U IPUMEHEHHE KOHIEHCATOPOB,

54 KOIMPOBAJIBHOTO ammnapara, CTpyrWHOro MpUHTEpa.
OneKTpocTaTHYECcKas 3allUTa. 3a3eMIICHUE
3EKTPOnpuOOpOB
DJIEKTPUUYECKUH TOK, YCIOBHUS €r0 CYIIIECTBOBAHUA.

55 [ToctosinnbIil ToK. Cuna Toka. Hanpsxenue.

Conportusnenue. 3akoH Oma JJ1s ydacTKa Henu
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56

[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOES
COeIMHEHUE MPOBOAHUKOB. JlabopaTopHas pabora
«/3y4eHre CMEaHHOTO COSIMHEHHSI PE3UCTOPOBY»

0.5

57

PaboTa 1 MOIIHOCTB MEKTPUUECKOTO ToKa. 3akoH [[xoyms-
Jlenna

58

3akoH OMa a1 OJIHOM (3aMKHYTOM) RJIEKTPUYECKON LIETIH.
Koportkoe 3ambikanue. Jlaboparopnas padora «3mepenne
O/1C ucrouyHuka ToKa 4 €ro BHyTPEHHETO COIIPOTUBIICHUS

0.5

59

DJeKTpOHHAs IPOBOJMMOCTD TBEPIBIX METAILIOB.
3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIEPATYpBhI.
CBepxnpoBOIUMOCTb

60

DNeKTpUYecKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
My4YKOB

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAsI
npoBouMOcTh. CBOMCTBa p—N-TIepexoa.
[TomynpoBOIHUKOBEIE TPUOOPHI

62

DNEKTPUYECKUH TOK B paCTBOPax M pacilaBax
JIEKTPOIUTOB. DIEKTPOIUTHUECKAS TUCCOLUALINS.
OneKTpoaun3

63

DNIEKTpUUYECKHH TOK B razax. CaMOCTOATENbHBIN 1
HECAMOCTOSTENbHBIN pa3pan. Monunus. [lnazma

64

DnexTpuueckue MpruOopbl U YCTPOICTBA U UX MPAKTUYECKOE
npuMeHeHue. [IpaBuiia TeXHUKH 6€30MacHOCTH

68



65 O6o06maromuil ypok «JIeKTpOAMHAMUKA

KonTtponpsHas pabota no teme «JIEKTPOCTATUKA.
ITocTOssHHBIN 2JIEKTpUYECKUI TOK. TOKH B pa3inuHbIX

66 : 1
cpenax» /Beepoccuiickas mpoBepouHasi paboTa mnpu
MIPOBEICHUHN Ha OyMaKHOM HOCHUTEJIS
67 PeseprHblit ypok. KonTponbHas paboTa 1o reme 1
"OnexkTpoaguHaMuKa"
68 PesepBublit ypok. O600maromuii ypok o temam 10 kinacca 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

69



11 KIIACC

KoaunuecTBO 4acoB

Ne i/ Tema ypoka Beero Konrpoabnsie | IIpakTHyeckue
padoThI padoThI

ITocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBUE. MarHuTHOE

1 nosie. BekTop MarHuTHON MHAYKUMH. JIMHUKA MarHuTHOMN 1
WHIYKIIUU

2 MaruauTtHoe nosjie nNpoBoJHUKA ¢ TOKOM. OnbIT Dpcreaa. 1
B3aumoneiicTBue NIPOBOJHUKOB C TOKOM

3 JlaboparopHas paboTa «/3ydueHne MarHuTHOTO OIS 1 1
KaTYIIKA C TOKOM)
JletficTBME€ MarHUTHOTO TIOJISI HA POBOAHUK ¢ TokoM. Cuia

4 Awmriepa. JlaboparopHas pabota «lccnenoBanue neiicTBus 1 1
MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOMY

5 JleficTBe MarHUTHOTO TIOJISI HA JIBIDKYIITYIOCS 3apsHKEHHYIO 1
yactuiy. Cuna Jlopenua. Pabora cuiel Jlopenna
DneKTpoMarHuTHas MHAYKIus. [IoTok BeKTopa MarHUTHOM

6 uaaykuuu. JJ1C uaaykuun. 3akoH 3IeKTPOMArHUTHOM 1
nHaykiuu Gapanes

7 JlaGopaTtopHas pabota «MccnenoBanue siBICHUS 1 1
ANIEKTPOMATHUTHON UHAYKITUN
NunyktuBHOCTH. SBNeHue camonnaykiuu. 9J1C

8 CaMOMHAYKIMH. DHEPTUsi MATrHUTHOTO TOJISI KAaTYIIKH C 1

TOKOM. SHGKTPOMaFHI/ITHOC 10JIE

70



TexHu4eckue ycTpoiuCcTBa U UX IIPUMEHEHHE: ITIOCTOSHHBIE
MarHMThl, 3JIEKTPOMArHUThI, JJIEKTPOABUIATENb,
YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHL], UHIYKIIHOHHAs [1€Yb

10

O6o6mmaromuii ypok «MarauTHOE mose.
DJeKTpOMarHUTHAs UHIIYKIIHS»

11

KOHTpOJ’IBHaH pa60Ta no TeMe «MarHuTHoe IoJie.
3JI€KTpOMaFHI/ITHa$I HHIAYKIOHA»

12

CBobosHble MexaHudeckue konaedbanus. ['apmonuueckue
KoyieOaHus. Y paBHEHHNE TAPMOHMYECKIX KOJICOaHUH.
[TpeBparenue sHeprun

13

JlaGopaTtopHast pabora «HcciaenoBanue 3aBUCHMOCTH
nepuoja MajblX KoleOaHuii rpy3a Ha HUTU OT JUIMHBI HUTH
U MacChl Tpy3a»

14

Konebarenbublit KOHTYp. CBOOO/IHBIE 371€KTPOMArHUTHBIE
KoJIeOaHUs B U/I€AIbHOM KOJie0aTeIbHOM KOHTYpE.
AHaJorus MeX1y MEXaHMUECKUMHU U 3JIEKTPOMArHUTHBIMU
KOJIEOAHUSIMU

15

®opmyna TomcoHa. 3aKOH cOXpaHEHMsI SHEPTUU B
uiealbHOM K0Je0aTeIbHOM KOHTYpe

16

[IpencraBienue o 3aTyxaromux KoueOaHUIX.
BriHyx1eHHBIE MeXaHWYecKHe KosiebaHus. PesonaHc.
BoinykeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUS
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[lepemennslii Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.

17 MoIHOCTb EPEeMEHHOT0 TOKA. AMIUIUTYAHOE U
JIeICTBYIOIEE 3HAYEHHUE CUIIbI TOKA U HaIIPSDKEHUS

18 Tpauchopmarop. [IponsBoacTBo, iepenava u moTpedieHue
AIEKTPUUYECKON SHEPTUU
YCTpoUCTBO U MPAKTUYECKOE IPUMEHEHHE dJIEKTPUYECKOTO

19 3BOHKA, FeHepaTopa NePeMEHHOr0 TOKa, JIMHUN
alIeKTponepeaay
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE AJIEKTPOIHEPTUU.

20 KynbTypa ncnonb30BaHus 3JIEKTPOIHEPTUU B TOBCETHEBHOM
KU3HU
MexaHnyeckHe BOJHBI, YCIOBHS paclpOCTPAHEHHUS.

21 [Tepuoa. CkopocTh pacpOCTpaHEHUs U AJIMHA BOJIHBIL.
[Tonepeunble 1 NPOJOJIbHBIE BOJIHBI

29 3Byk. CkopocCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

23 DJIEKTPOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U CKOPOCTb.
[[Ixana >MeKTPOMarHUTHBHIX BOJIH

24 [TpuHIIMIIBI paIMOCBS3M U TENEBUICHUS. Pa3BuTHe cpencTB
cBs3u. Paguonokanus

25 Kontponbnas padota «KonebaHusi 1 BOJTHBDY

2% [IpsiMonuHeNHOE pacpoCTpaHEHHE CBETA B OJJHOPOIHOM
cpene. ToueuHblid HICTOYHHK cBeTa. JIyd cBeTa

27 OtpakeHue cBeta. 3aKOHbI OTpaskeHus cBeta. [loctpoenue

N300paKEeHMI B TUIOCKOM 3epKalie
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[Ipenomiienue ceera. [loaHOE BHYTpEHHEE OTPAKEHHUE.

28 .
[IpenenbHBINA yrol HOTHOTO BHYTPEHHETO OTPAKECHUS

29 JlaboparopHas pabota «M3Mepenue nokasaresns
IIPEJIOMJICHUS CTEKIIa»

30 JIunzel. [loctpoenue nzodpaxenuii B munze. opmyna
TOHKOM JTUH3bI. Y BEJIMYEHUE JIMH3BI

31 JlabGopaTtopHas pabota «/cciaenoBanue CBOMCTB
M300paXKeHH B TUH3AX)

30 Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.
JlaGopaTtopHas pabora «HabmrogeHue aucnepcun CBeTay

33 Hnrepdepennus cera. udpakius cera. JudpakiimonHas
pemeTka

34 [ToriepeunocTs cBeTOBBIX BOJH. [lonspu3zanus cBeta

35 OnTryeckue npudOpsI U YCTPOICTBA U YCIIOBUS UX
6€3011acCHOr0 MPUMEHEHUS

36 ['panu1IbI MPUMEHUMOCTH KJIACCHUYECKOW MEXaHUKH.
[Toctynatel criennaibHONW TEOPUU OTHOCUTEIHLHOCTH

37 OTHOCHUTEIBHOCTH OIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHU M COKpAIIICHNE JITHHBI

38 DHEPrus U UMITYJIbC PEISATUBUCTCKON YacTulbl. CBs3b
Macchl ¢ HEPTUEH U UMITYJIbCOM. DHEPTHUs MOKOs

39 Kontponbnas padora «Ontruka. OCHOBBI CIIEIUATLHON

TCOpPHUU OTHOCUTCIIBHOCTU»
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40

®dotonbl. Dopmyna [Tnanka. DHEprus U UMITYIIbC GOTOHA

OtxperTre u uccnenoanue Gorordpdexra. Onbiter A. I'.

41
CroneroBa

42 3akonbl pororddexra. YpaBHeHHE DUHIITEHHA IS
dororddekra. «KpacHas rpanuna» porodrpdexra

43 HaBnenue cBera. OnbitTel [1. H. JIeObeneBa. Xumuueckoe
JICUCTBUE CBETA

44 TexHu4eckue ycTpoucTBa U NPAKTUYECKOE IPUMEHEHUE:!
dbotorneMeHT, POoTOAATUHK, COTHEYHAs! OaTapesi, CBeTOINO0/

45 Pemenue 3agau no reme «2J1€MEHTHI KBAHTOBOU OITHUKH

16 Mopnens atoma Tomcona. OneiTel Pezepdopaa mo
paccesHuIo a-dactull. [Inanerapnas mojens atoma

47 IToctynater bopa

48 Wznyyenue u norsouieHue GOTOHOB MPH MEPEXOE aToma ¢
OJIHOTO YPOBHSI SHEPruu Ha Apyroi. Busel cnekTpos
BousiHoBBIE CBOMCTBa yacTul. Bosasl ne bpons.

49 Kopmnyckyinspao-BosiHOBOM ayanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YE€HUE

50 OTxkpeiTHE paguoakTuBHOCTH. OnbITH Pezepdopa mo
ONPENIETICHUIO COCTaBa PAJAMOAKTUBHOIO U3JTYYECHHUS

51 CgoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BousHue

PAAVMOAKTUBHOCTH HA KUBBIC OPraHU3MBbI
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52

OTkpbITHE TPOTOHA U HeWTpoHa. M3oTonbl. Anbga-pacma.
DIIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaza. ["lamma-
U3ITy4eHUe

53

OHeprusi CBS3U HYKJIOHOB B siipe. SIIepHbIe peakiu.
SAnepusrii peaktop. [IpoOiaembl, MEPCIEKTUBEI,
3KOJIOTUYECKHE ACTIEKTHI S/IEPHOM SHEPreTUKU

54

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA. MeTo1bl
HaOJI0ICHUS U PETUCTPALIMU HJIEMEHTAPHbIX YaCTHII.
Kpyrusii cron «®@yHaaMeHTanbHbIe B3aUMOIEHCTBHS.
EnuncTBO u3nueckoil KapTUHBI MUPa»

55

Otansl pa3BUTHs acTpoHoMUU. [Ipukiaanoe u
MHPOBO33PEHUYECKOE 3HAUCHUE acTpoHOMUHM. By 3BE31HOTO
Heba. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, UX BUIUMOE
nBrxenne. CojIHeUHas cucTeMa

56

Comnnue. ConHeyHasi akTUBHOCTb. VICTOUHUK HEprun
CoHna u 3B€31

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3BI TTIAaBHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE cTpoeHHUe 3BE3I.
CoBpeMeHHBIE MPEICTABICHUS O POUCXOXKICHUH U
sposronuu CoJIHIA U 3BE3]

58

Muneunsiii [Iyte — Hama ['anmaktuka. [Tonoxenue u
nexkenne Conuua B ['anaktuke. ["anaktuku. YEpHbie AbIPHI
B SIIpax rajakTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3phIBa. PenmukTOoBOE M3MyyeHrne. MerarajlakTuka
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60 Hepemennsie mpo0aeMbl aCTpPOHOMHUHT 1

61 KonTponbhas pabota «1eMeHTbl aCTPOHOMUU U 1
acTpOHU3HKIY
O6o06maromuii ypok. Ponb U3k u acTpOHOMHUH B

62 SKOHOMHYECKOM, TEXHOJIOTHUECKOM, COI[HAIbLHON U 1
ITUYECKOH cdepax AeaTeIbHOCTH YeTOBeKa

63 O60o6maromuit ypok. Posib u MecTo pu3uku U acTpOHOMUU 1
B COBPEMEHHOM Hay4yHON KapTUHE MUpa
O6o6maromuit ypok. Posib ¢pusndeckoii Teopuu B

64 (dbopMHpOBaHUY TPEACTABICHUH O PU3NIECKON KapTHHE 1
Mupa
O6o6maromuii ypok. Mecto pusndeckoil KApTUHBI MUPA B

65 00111eM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1
MPEJCTABICHUI O IPUPOJIE

66 PesepBHblit ypok. MarautHoe nose. DJIeKTpOMarHUTHas 1
WHIYKITHAS

67 PesepBHbIil ypok. Ontuka. OCHOBBI CIEMAIBHON TEOPUHU 1
OTHOCHUTEJIBHOCTH

68 Pesepuslit ypok. KBantoBas gusuka. D1eMeHThI 1
ACTPOHOMHUHU U aCTPOPU3UKH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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