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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1o ¢u3nuke 06a30BOT0 YpOBHS Ha ypPOBHE CpPEAHEro OOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXEHHH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboueil HporpaMMbl BOCHUTAHHWA M KOHLENIMM IPENojaBaHUsl y4yeOHOro
npenvera «®u3uka» B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
peaIM3yoLUMX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IeATENIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO K miIaHUpPyeMbIM JIMYHOCTHBIM, IPEIAMETHBIM U METalnpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIU3alMUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU HA YpPOBHE CpeJHero oOIiero oopa3zoBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeaMETHbIEC (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpOBHE, B TOM YHUCIIE

IpeMETHBIC PE3YNIbTATHI 10 TO1aM O0YYCHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yyeHus.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIasl B KAYECTBE y4eOHOro
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouosoruei, pusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHHe U aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUU OIpelessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe B3HEpreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOCa, IOJYyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa o0ydaromuxcs, B GOpMUpOBaHHE YMEHUH
PUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢pu3uku JUist ypoBHS CpeHero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBJISETCS JJOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEWl MaTepuai Kypca pU3suku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT UCloyb30BaHHE T'yMaHUTapHOTO
noTeHuuana (U3NIecKoil HayKu, OCMBICIIEHUE CBSI3M PAa3BUTHS (PU3UKU C pa3BUTHEM OOILECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IIpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COJACpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs MpoOJIeM palliOHaIbHOTO IPUPOJIOTIONIE30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha YpOBHE CpeaHEro oOuero oOpa3oBaHUS
ABIAIOTCA (pu3nyeckue Teopuu ((POopMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUS



¢usuueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TNPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, IPAaHUIAX MPUMEHMMOCTH TEOPHH, IJI ONUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTEIbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexXe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JesATeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
NPOBOJIUMBIX JJIsI KOHTPOJSI M OLEHKH, OCYIIECTBISICTCS YYacCTHUKAMH OOpa30BaTEIbHOIO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHus kKabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU MPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMsI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IIPOBEpKE
IPEJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yaenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3ajad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJaHHON (PU3NYECKON MOJIEINBIO,
MO3BOJISIOIIME IPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasjena
Kypca, Tak U UHTErpupys 3HaHUs U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ad IPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSICHEHUE IpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (PU3WUECKOW MOJEIH JJIsi CHUTYaIlMH IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBunm c¢ TpedoBanusimu  ®I'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4aThbCs B YCIOBUSAX INMPEIMETHOTO KaOWHEeTa (PM3MKU WM B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1ukia. B kabunere
($U3HUKH T0JKHO OBITH HEOOXOMMOE J1a00paTOPHOE 00OPYAOBAHUE IS BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyioBaHue.
JleMoHCTpauoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUMi JUIsl MCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.
JlaGopaTtopHoe 00OpYyAOBaHUE JJS YYEHMUYECKHX IMpaKTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuyuBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1TabOpaTOPHOro 00OpyNOBaHMS JIOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 00IIIEM 00pa30BAHUU SABISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUMXCAd K HAYYHOMY H3YYEHHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHud U (HopMHUpOBaHUE
HCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBJICHHS C UCIIOJIb30BaHNEM (DU3UYECKUX 3HAHUN U
HaYYHBIX JI0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O poM (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHIA.

JocTiwkenne 3TUX Lenel oOecreyrBaeTcsi pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
n3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMIMX (PU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKY 1 2TIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHHE YMEHHIl MPUMEHITh TEOPETUUYECKHE 3HAHUA I OODBICHEHUS
busznyeckux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

® OCBOCHHME CIOCOOOB pELICHUS pa3IUYHbIX 3a7a4 C SBHO 33JaHHON (PU3NYECKOM
MOJIeJIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE co3/aHue (HU3NUecKon
MOJIEINY, aJIeKBATHON YCIIOBHSM 3a]1a4H;

e MoHUMaHHEe (U3UYECKUX OCHOB U TMPHUHIUIIOB JIEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYXKAIOILIYIO CPEY;

® OBJIQJICHWE METOJAaMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUYECKHX
OKCIEPUMEHTOB,  aHalW3a H  UHTEpHpeTandd  HH(pOpManuu,  ONpeesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/1aHUE YCIIOBHUH JAJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON
NEeSITETTbHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypoBEHb) Ha YpPOBHE CpelIHEro oOIiero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2
Jaca B HEJICITIO).

[Ipennaraemsiii B mporpamMme mo (pu3mke rnepeueHb JJaO0paTOPHBIX U MPAKTUIECKUX padbOT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTEIb JeJlaeT BBIOOp MpOBeIeHHs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIUXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT O IO3HAHMS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaroumero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpHUH. | paHUIIbl TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBHUSL.

Poip m Mmecto ¢u3uku B (OPMHPOBAHUU COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHue nepeMenieHu u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMEIICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHuUs.

KpuBonunerinoe nBuxkeHue. [[Br>KeHME MATEpUAIIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon m
yacTtoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUJIOMETp, ABUKECHUE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIaYN.

Jlemoncmpayuu

Mopenp cuctemMsl OTCUETA, HITIOCTPALIUSA KHUHEMATUYECKUX XaPAKTEPUCTUK IBUKEHUSL.

[TpeoOpa3zoBanue ABMXKEHUN € UCIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpasnenne ckopocTy py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IB>KEHMS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOUIEHUS ~— MEXAYy  NyTAMH,  [POWIECHHBIMM  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHbIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuies. [lepBbiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmun cynepno3unuu cwil. Btopoil 3akoH HperoToHa ais
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepruaibHBIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenue. Buabl TpeHust (mokosi, ckoybxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuia TpeHus nokosd. Koaddumuent tpenus. Cuiaa conpoTUBIEHUS
NP IBUKCHUH TeJla B KUJKOCTH WM rase.

[ToctynarensHoOe U BpallaTelbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl. YcClIOBUSL paBHOBECHS
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: TMOIIIMIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CioxxeHnue cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Ae(pOopMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U NAJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecus: TBEPAOro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydenue ABMKeHUs OpycKa MO HaKJIOHHOW TIOCKOCTH.

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

WccnenoBanue ycnoBuit paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

Nmiynbsc MatepuanbHOM TOUKH (Teja), CACTEMBI MaTepUaIbHBIX ToueK. IMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJbca. PeakTUBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHUHM KHUHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanbHas SHEPTHs YIPYTo AePOPMUPOBAHHON MPY>KUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHBle W HEMOTEHIMAIbHBIE CUJIBbl. CBsI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTHUYECKOE NMPHUMEHEHME: BOJAOMET, KOIEpP, MPYKUHHBII
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3ydyenne abOCOMOTHO HEYNMPYroro yaapa C TMOMOIIBID ABYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEpPruM Tella Ha
MIpUMEpPE PACTHKEHUS PE3UHOBOTO JKT'yTa.

Pa3nes 3. MosekyasipHasi pU3MKa M1 TEPMOAUHAMHUKA
Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHUE.
bpoynoBckoe nBmwxkenme. Qudbdysmsa. Xapaktep IBWKEHHS € B3aUMOICHCTBUS YaCTHIL
BemecTBa. MoJiend CTPOEHHs Ta30B, >KUAKOCTEH M TBEPABIX Tel U OOBACHEHHE CBOMCTB



BEIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moiekyn. KonndecTBo BellecTBa.
[TocrossnHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzamepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHYECKOW TEOpUHU
UaeaTbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHedl KHHETHYECKOW »HEepruu
TEIJIOBOTrO JBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoueccsl B ujaealbHOM rasze C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHue U30IPOLIECCOB: U30TEpMa,
u30Xxopa, nzodapa.

TexHuuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MoJeKyl
OPraHUYECKUX COCIUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIEHUS ra3a Ha CTEHKH COCYa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3za, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonnHamuueckas cucteMa. BHYTpEHHSS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ n3meHeHus. KonnyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0JIHOATOMHOTO
UJeaNbHOro raza. Buael Teronepenaun: TeII0ONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y IeJIbHas
TEMJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIPH TEILIONEpeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
NEepBOro 3aKOHA TEPMOJAMHAMUKY K H3omponeccaM. ['padudeckas naTepnperanus padoThl rasa.

Brtopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennobie MamuHbl. [IpuHIUIB! KefcTBUS TeMIOBBIX MaliuH. [IpeobpazoBanus sHEpIUn B
TeroBbIX MamunHax. Koagduuuent nonesnoro aeictBus terioBoil Mamuubl. [ukin Kaphao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTeTHKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUU Tella MPU COBEPIIEHUH pabOThl: BBUIET MPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3¢Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUACOJAEMOHCTpALINs).

M3meHeHne BHYTpEHHEH aHepruu (TeMreparypsl) Teja pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3/TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. DPazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenue u  kumeHue. AOCOMIOTHas U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayXa. HachlleHHbIH nap. YaenpHas TEIoTa napooopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEpaTypbl KUIIEHUS OT JaBJICHMUS.



Tsépnoe Teno. Kpucrannumueckue u amopdHbie Tesa. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W Kpuctauzauus. Y IeabHas
TeruioTa riasieHus. CyonuMmarus.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMHU IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMATEpHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3MepeHne OTHOCUTENbHOM BIaKHOCTH BO3IyXa.

Pasznea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaa >SIEKTpUUYECKHX 3apsIOB.
[IpoBoIHUKY, TUAIEKTPUKH U MTOJTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Toueunslid  3neKTpuyecKuil  3aps.
OnekTpuueckoe moje. Hampsoxk€HHOCTh 3ieKkTpudeckoro mojis. [lpuHiun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUY HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro modisa.  [lotenmman. Pa3HOCTh TOTEHIIMANIOB.
[IpoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{MaieKTpuueckasi IpOHULAEMOCTb.

OnektpoéMkocTb. Konpencarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsyKEHHOI'0 KOHJIEHCATOPA.

TexHu4yeckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: BJICKTPOCKOMN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE DJIEKTPONPHOOpPOB, KOHAECHCATOP, KOMHPOBATBHBIN
anmapar, CTpyUHBIN IIPUHTED.

Llemoncmpayuu

YCTpoCTBO M MPUHIUIT AEHCTBUSA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JI€ 3aPsHKEHHBIX TEI.

[IpoBOIHUKY B AIEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOoCTaTUYECKas 3allIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOIIAAW  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIEKTPUUECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JJICKTPHUECKOTO TOKa. MICTOYHMKM TOKa.
Cuia Toka. [ToCcTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma [u1s ydacTka HernH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VnensHoe COMPOTHUBIIEHUE BEIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COeTMHEHNE TPOBOAHUKOB.

Pabora sanextpuyeckoro Toka. 3akoH Jlxoyns—JIeHia. MOIMIHOCTh 3MIEKTPUUECKOTO TOKA.

DIEeKTPOABMKYIIAs CHJIAa M BHYTPEHHEE COMMPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma 1yist
MOJTHOM (3aMKHYTOM) AJIeKTprudeckoii ienu. KopoTkoe 3aMbIkaHue.



DneKTpOHHask MPOBOAMMOCTD TBEPABIX METAJIOB. 3aBUCUMOCTD COIIPOTHUBIIEHUS] METAJIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpUUecKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNPUMECHas MPOBOAMMOCTH IOJYIPOBOJHUKOB.
CaoiicTBa p—n-nepexona. IlomynpoBoHUKOBbIE TPUOOPBI.

ONeKTpUYecKUii TOK B pacTBOpax M paciulaBaxX 3JEKTPOJUTOB. ODJIEKTPOIUTHYECKAs
U CCOIUAIs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue ycTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEPMETp, BOJBTMETD,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH AMOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIAPUYECKUX IPOBOAHUKOB OT JJIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepuaa.

CMer1aHHOe COeIMHEHUE TPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpoABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIECHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJIOB OT TEMIIEPATYpPHL.

[TpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AYXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEeIaHHOr0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  JIEKTPOABIIKYILEH CHJIBI  HCTOYHMKA TOKA M €r0  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJIEHUE, Hay4yHbIH (akT, runores3a, (pusnueckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeHHas QyHKuus, napadoia,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOEKLUUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHHME B )KUBOW Ipupone, 1udQys3us, ocMOC, TEMI000MEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TE€XHHMKE, TOJIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXpaHEHUs HMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3€MJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprno3uuuy MarHUTHBIX ITOJICH. JIMHUKM MarHUTHOM
uHAyKUuU. KapTuHa TMHUI MarHUTHOW MHIYKUWU ITOJISI IOCTOSIHHBIX MAarHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHHMI MHAYKIIMM MAarHUTHOIO IOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O IPOBOJAHMKA, KATYHIKA C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre poOBOJHUKOB C TOKOM.

Cwia Amniepa, €€ MOJlyJIb M HalPABIICHHE.

Cuwna Jlopenna, e€ MOAynbp W HampaBieHHe. JIBMKEHUE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue snekTpoMarHuTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DIEKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOU uHaykuuu dapayes.

BuxpeBoe siiekTpuueckoe Moje. DNEKTPOABMXKYIIas cujila WHAYKIUMU B IPOBOJHHUKE,
JIBHKYILIEMCS ITOCTYNATEIbHO B OJTHOPOAHOM MarHMTHOM I1OJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOrO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
ANEKTPOMATrHUTHI, 3JIEKTPOJBHUIATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YaCTHUL, MHAYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBlIeHME DNEKTPOMAarHUTHOW MHAYKIUH.

IIpaBuno Jlenna.

3aBUCHMOCTD DJICKTPOIABUKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MIOTOKA.

SIBrieHNE CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3ydeHne MarHuTHOrO MOJISI KATYIIKH C TOKOM.

Hccnenoanue neicTBus MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIYKIIVH.

Pa3nen 5. Kosiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHuUmHvle KO1e0anus
Konebarenbnas cucrema. CBOOOgHBIE MexaHWueckue Kojebanusa. [apmoHmueckue
koneOanus. Ilepuon, dacrora, ammautyga U (aza kosnebGanuil. IlpyXMHHBII MasSTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHMUYECKUX Kojebanuil. [IpeBpaieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.



Konebarenbublif koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYEeCKUMH U  DIEKTPOMAarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHMS SHEPrHUHM B MICATLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaroImuX KojeOaHUsAX. BbIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil ToK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HAIPSIKECHHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJICHUE 3IEKTPUUECKONW HHEPTHUU.
OKOJIOTMYECKUE PHUCKH TP IPOU3BOACTBE 3JeKTpodHepruu. KynbpTypa wucnosnb3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: HIIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTU4eCKUI
MasITHHK).

HaGuroieHne 3aryxaromux KojaeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuumnorpaMMbsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsOKEHUS OT BPEMEHM) IS
3IEKTPOMArHUTHBIX KOJeOaHui.

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

Mopenb IMHUY 3JIEKTpOIIEpeIayn.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTHU NIEpUOA MAJIBIX KOJI€OaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBaHne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

MexaHudeckue BOJIHBI, yclIoBUsA pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHs
u JHa BOJIHBL. [lomepeunbie W TpojoJibHbIE BONHBL WHTepdepenuus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3IYYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opuenranus BektopoB E, B, V B snexkrpomarnuTtHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)xXeHHe, MpeloMIIeHue, Mospusanus, Audpakius, wuHtepdepenius. CKOpoCTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ikana >1€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 31eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TelleBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKArOIIeH Cpeibl.

TexHU4ecKHue YCTpPOWCTBA U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TOMEPEUHBIX U MPOJIOJIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habnronenue oTpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny U AMPpakiui MEXaHM4eCKUX BOJIH.



3BYKOBOH pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYIOW M YacTOTOM
KOJIeOaHUH.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTPa)KEHUE, MPEIOMIICHHE,
noJsipu3alus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOM cpee.
JIyud cBeta. ToueuHbIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUil B IJIOCKOM
3epKaje.

[Ipemomnenne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroia MOJIHOrO BHYTPEHHETO
OTpPaXKEHUS.

Hucniepcus cera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl CHJia TOHKON NHH3bI. [locTpoeHrne n3o0paxeHuii B COOMPArOIINX U PacCeUBAIOIINX
nuH3ax. PopMyIia TOHKOW JIUH3BIL. Y BEIMYECHHE, TaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuus cBera. KorepeHTHblE HCTOYHUKH. Y CIOBHS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [Judpakuuonnas pemérka. YcioBue HAOMIOACHHUS TJIAaBHBIX
MaKCHMYMOB IIPH TaJICHUA MOHOXPOMATHYECKOTO CBETa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: OYKM, Jyma, QoToarrmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, AU(pPaKIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOE pacnpocTpaHEHHe, OTpakeHUWE U MpeloMieHue cBeTta. Onruuyeckue
npUOOPBHI.

[TontHOE BHYTpeHHEee oTpakeHne. Moienb CBETOBOIa.

HccnenoBanue CBONCTB N300pakKeHUI B JTMH3aX.

Mopenn MEUKpOCKOIa, TEJIECKOIIA.

Habmtonenue natepdepeHnnn ceera.

Hab6monenue nudpakiuu cera.

Habmroenue nucnepcun cBera.

[Tomy4yeHue cekTpa ¢ MOMOIIBIO MPU3MBL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

W3mepenue nokasaresns IpeaoMIIEHUs CTEKIIA.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
['paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOXYJI CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHUTEJIBHOCTH DWHINTEHHA.
OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPALLEHUE JITMHBI.
OHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENTUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOSL.



Pazgen 7. KBantoBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u sHEPruM POTOHA C €ro YACTOTONH. DHEPTUS U UMITYJIbC
doroHa.
OtkpeiTue u wucciaenoBanne (orodaddekra. Omnbitet A. I'. CromeroBa. 3aKoHBI
doroaddekra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» gorosdpdexra.
Jasnenue cBera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue yCTPOHCTBA M TPAKTHUECKOE NpUMEHEHHue: (oTornemMeHTt, (GOoTOaaTUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Llemoncmpayuu
®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHEro ¢porodddekra.
CBeToauoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilmaneraphas
monenb atoMa. [locrynarsl bopa. U3nydenue u nornomeHue (GOTOHOB MPU MEPEXOe aTtoMa ¢
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl cnektpoB. CrnekTp YpOBHEH 3HEpPruuM aroma
BOZOpPOJA.
BousinoBeie cBolicTBa yactuu. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM JTyaiu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3TyYEHHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHBbIM AaHAIN3
(CTIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMIBIOTE.
Jlemoncmpayuu
Mopnenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOnroneHue nuHeyaThIX CEKTPOB U3ITydEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
Hablmronenue nuHeiyaToro crexkTpa.
Tema 3. Amomnoe sA0po
OKCHEepUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOEHHS  sijpa. OTtkpbITHE
panuoakTuBHOCTU. OnBITH Pezepdopna mo onpeeneHuio cocTaBa pagioakTUBHOTO U3ITyYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OTtkpbiTHEe TpoTOHa W HeWTpoHa. HykmonHas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM Oera-pacnan. ['aMma-usnyueHue. 3akoH
PaAMOAKTUBHOIO pacmaja.
OHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakunu. [lenenue u CUHTE3 SIED.
Snepubiii peaxktop. Tepmosnepublii cuHte3. IIpobrembl M MEpCHEKTUBHI  SAEpHON
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.
MeTto/p1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
dyHnaMeHTaIbHbIE B3auMoelcTBUsA. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.
TexHuuyeckue ycTpoHCTBa M MpPaKTHYECKOE NMpPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.



Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (1o rOTOBeIM (poTorpadusim).

Pa3zgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUBUKHU

Oranbel pa3BuTUs acTpoHoMuu. llpukiagHoe U MHPOBO33PEHUECKOE 3HAYCHHE
ACTPOHOMHUHU.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Connue. Conneuynass axkTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, X
OCHOBHBIC XapaKTEPUCTHKHU. Jluarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIbBHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJId 3BE3] IJIABHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BoIonnH CoJHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u npmxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Pa3zberanme ramaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHnas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUS
CeBepHOro nojaymapus u ipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o01marmniee noBTOpeHne

Ponp ¢u3uku m acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeNbHOCTH YelIOBeKa, POjdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOW HAayyHOW KapTHHE MHpPa, pOJb (UIUUECKOH Teopud B (HOPMUPOBAHHU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbId (akT, rumore3a, (Qu3Myeckass BeIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IPOM3BOJHBIE 3JEMEHTAPHBIX (PYHKIIMH,
NPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONpEIeeHNE IIIOLIAaIU MIIOCKUX QUryp U 00bEMa Ted.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTenbHbIE IBHUKEHUS B
J)KUBOW MPUPOJE, ONTUYECKHUE SIBJICHUS B JKMBOW MPUPOJE, NECUCTBUE paJualliid Ha >KUBBIC
OpTaHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJLIMYecKassh CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHU M.

Texnonozus: TMHUM DJIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATED,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmapart, BOJOKOHHAs OTITHKA, COTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero oOiiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA ydueOHOro mpeamera «Du3nKa» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTalui, MO3UTUBHBIX BHYTPECHHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paciiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENbHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEILHOU AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYAIOMIEToCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHIX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIFHOCTh B MHTEPECAX TPAKTAHCKOTO OOILIECTBA,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU U Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTaPHON M BOJIOHTEPCKOM e TCIILHOCTH,

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(OpPMUPOBAHHOCTH POCCUMCKON TpaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM POCCHUCKHIX
yu€HBIX B 007acTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETro;

4) 5cTeTHYeCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst AICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil Hayke;

S) TPy10BOr0 BOCIIUTAHUSA:

UHTEpEeC K pa3nuuHbiM chepamM MNpopecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHKOW, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOP Oymaymien
npodeccuu 1 peann3oBbIBaTH COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) IK0JIOrM4ecKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpBl, OCO3HAHHE TJI0OATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHKUE M OCYIIECTBIICHUE JIEHCTBUN B OKpYXKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEUYECTBA;

paclIupeHre OIbITa JEATEIbHOCTH OKOJOTMYECKON HAMpaBIIEHHOCTH HAa OCHOBE
UMEIONIUXCS 3HAHUN 10 (pHU3HuKe;



7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

C(OPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHME LIEHHOCTH HAyYHOW JEATEeJbHOCTH, TOTOBHOCTh B IpOLIECCe M3yueHUs (pu3nuku
OCYIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIBCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble JJornveckue aelcTBUS:

CaMOCTOSTENIbHO (OPMYJIUPOBaTh M aKTyaJU3MpOBaTh IpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIIATh LENU IeITeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3zpabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMCIOIIMXCS MaTEPHATbHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU MOCIEACTBUM AEATEILHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTeabLCKHeE AeiiCTBHS:

BIIAJICTh HAYYHOH TEPMHUHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMHU (U3HUUECKOM
HayKU;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIICIOBATEILCKON M MPOCKTHON JESITEILHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PElICHHs 3a1a4
(GU3HYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIAJETh BHUJAMM JACSATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHHUS, €ro HUHTEpIpeTaluH,
npeoOpa3oBaHUI0 U TPUMEHEHHUIO B PA3IMYHBIX Y4YEOHBIX CHUTyallMsiX, B TOM 4YHCJE TMpHU
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyalM3UpOBATh 3aJady, BBIJIBUTATh
TUINIOTE3y €€ pEeIIeHUs,, HaXOAUThb apryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh TapaMeTPhl U KPUTEPHUU PEIICHNUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIC 33Jaud B O0Opa30BATEIbHON NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUHU QUBHUKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HUKE B MPAKTUUECKYIO 001aCTh )KU3HEIEATETbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIbHBIE TTOJIXO/Ibl U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/IETh HABBIKAMH TONTY4YeHHUS WHMOpPMAUU (PUINYECKOTO COJIEP>KaHUSI U3 HCTOUYHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh TIOMCK, aHAW3, CHUCTEMaTH3aIuio |
WHTEPIPETAINIO HHPOPMAIINH Pa3IMYHbBIX BUIOB U (HOPM MpeICTaBICHHS;

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 3a/ad C COONIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW OE€30MMacCHOCTH;



CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXNKAHHS B paslu4HbIX Qopmarax ¢ y4EToM
Ha3Ha4YCHWs HMHQPOPMAIMK W  IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIBHYIO (GopMy
MMpEaACTaBJICHUA U BU3yaJIU3alluU.

KoMMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKU M BO BHEYPOUHOIl 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHUS C MCHOJb30BAHUEM S3bIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTHBA;

INPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH
JNEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHUCTBUM, PACIpPENENATh POJIM C Yy4ETOM
MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYalLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIEe T1eiiCTBHS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIbHYIO AEATENBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a]ad, TUIaH
BBIMIOJTHEHHS] TMpaKTUYecKo paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHHI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacImpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOUTCHHH;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHmue;
OIICHUBATh MIPUOOPETEHHBIN OTIBIT;
crocoO0cTBOBaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO DPYIULIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUS COBEPIAEMbIX JCHCTBUN
¥ MBICJUTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA,
UCIIONIb30BaTh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEILICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATD PEIICHUS TT0 UX CHIKEHUIO;
MPUHUMATH MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
MIPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;
MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIbHOCTH;
pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B npotiecce nqocTukeHMsI TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE st
YPOBHsI CpefHero oO0Iero o0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
WHTEIJIEKT, MPEANoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIIBHOU c(hephl, OBITH YBEPEHHBIM B ceOe;

CaMOpEryJIMPOBAHUS, BKJTIOYAIOIIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHE K JIOCTHIKCHHUIO LIEIU U YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHHUC HeﬁCTBOBaTB HUCX0oas U3 CBOUX BO3MO)KH0CTCI\/JI;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSHUE IPYTUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUN O6H.[CHI/I$I, CHOCO6HOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAKOIIUX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TE€XHOJOIHH, B IPAKTHYECKOH
NeITEeIILHOCTH JIFOACH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS HU3YYEHHbIX (PU3MUECKUX MOAEe: MarepuanbHas
TOYKa, MHEpLUUAIbHAs CHCTEMa OTCUETa, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECYHBINA DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
bu3nUecKux 3a1a4;

pacrio3HaBaTh (uU3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BEUIECTBAa M 3JIEKTPOJUHAMUKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHue Tell,
NIBIDKEHUE 110 OKPYXXHOCTH, WHEpIHs, B3aumMoneicTBue Ten, aupdys3us, OpOoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeH M TBEPIBIX Tell, U3MEHEHHe 0o0bEMa Ten MpH HarpeBaHuu
(oxJ1aXx/1€eHNHN), TEMJIOBOE paBHOBECHE, NCIIApEHUE, KOHIEHCAUs, IJIaBJIeHHE, KpUCTAIIIN3aIus,
KHUIIEHUE, BJIAJKHOCTH BO3]lyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMYECKOE JIBM)KEHUE, UCHOJb3ys (PM3MUYECKHE BEITUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHila, UMITYJIbC Tella, KHHETHUYECKas
SHEprusi, NOTEHLMAIbHAs DSHEPIUs, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTb; IpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTrUMH BEJIMUYNHAMM,

ONKCHIBATh HU3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HWCIOJIb3YS
¢u3nyeckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XA0TUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, Kod(QQUIMEHT MOJE3HOro JEHCTBUS TEIUIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3YEMbIX BEJTUYHH,
uX OOO3HAYEHMS M EIUHMIBI, HAXOTUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh M3YYECHHBIE DJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AIEKTPUYECKUE SBIICHUS
(mpotiecchl), UCTIONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOoe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHMAIOB; IPU ONUCAHUM IIPABHIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUEHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUYECKHE 3aKOHBI U
NPUHIMIBE: 3aKOH BceMupHoro Tsrotenus, I, II u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON DHEPIUH, 3aKOH COXPAHEHHUs MMITYJIbCA, IPUHLIMII CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPaBUS MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILIECTBA, T'a30BbIC 3aKOHBI, CBA3b CpPEJHEH KHHETHMYECKOM DSHEPIUU TEIUIOBOIO JBHUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsina, 3akoH KyloHa, mMpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIIOBUS (IpaHMIIbI, 007acTH) NIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBIMOJIHATh OKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W IPOLIECCOB C
UCIOJIb30BAaHUEM NPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (HOpPMYIHPOBAThH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOBI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH STOM
BbIOMpPATh ONTHUMAJbHBII CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOIbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (U3MUECKUMHM BEIUYMHAMHM C HCIHOJIb30BAHUEM
OpSIMBIX M3MEPEHMM, MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATh pE3yJIbTaThl
HOJY4eHHOHM 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJE TaOiMIl U rpadUKOB, J1elaTh BbIBOBI
10 pe3yJbTaTaM UCCIEI0BAHMS;

coOuoiaTh IMpaBuia O€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW JEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1aOOpPaTOPHOI0 000pYA0BaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3UYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOUPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIBI, HEOOXOAMMBIE Ui €€ pEelIeHHS,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MTOJyYEHHOT O 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pemaTh KauyeCTBEHHBIC 3a/1aud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUYKY
paccyXKIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYECKHE SIBIICHMUS;

UCIOJIb30BaTh NPU PELIEHUMM Y4eOHBIX 3a7ad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHHUsS y4yeOHOU u
HAyYHO-MIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJy4yaeMylo HHPOPMALIUIO;

PUBOJUTH NMPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbACHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHUECKWE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIEHUH C MPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOIIIO/IEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalolleil cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
IpyNNbl, palUOHAIbHO pacHpelessiTh OOf3aHHOCTH U IJIAHUPOBATh JESATENHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJI0rO M3 YYaCTHUKOB T'PYIIIBI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.

K koniy oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax posib U MecTo (U3MKU B (POPMHUPOBAHUN COBPEMEHHOMN
HAay4YHOM KapTUHBI MHpA, B PAa3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUYECKOH
JeSITebHOCTH JII0/I€H, LIEJIOCTHOCTD U €TMHCTBO (PM3MUECKOM KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJAENe: TOYeUHBIN
NIEKTPUYECKUIN 3apsifi, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Si/[pa MPH pelieHrnn GU3NYECKUX 3a/1ay;



pacrio3HaBaTh (U3MYECKHUE SBICHUS (IIPOIECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
JNEKTPOANHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE MArHUTOB, 3JEKTPOMAarHUTHas
UHAYKIHS, JACWCTBHE MAarHUTHOTO IIOJIE Ha MPOBOAHMK C TOKOM U JIBIDKYIIMHCA 3apsij,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HuHTepdepeHuus, audpakuus U MOJSIpU3ALUSg CBeTa, JUCIEpCUsi CBeTa,
doroanekrpudeckuit 3¢pdekt (porodddekr), CBeTOBOE aBleHUE, BOSHUKHOBEHUE JIMHEHYATOTrO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YYCHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEJIMYMHBL: JIIEKTPHUUECKUM 3apsja, cuia TOKa, JIIEKTPHUUYECKOE
HaNpsDKEHUE, SJIEKTPUUECKOe COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO MOJeH, MepuoJ U YacToTa KojeOaHuUU B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOIB3YEMbIX BEIMYMH, HMX OOO3HAYECHUS ¥ CIUHHIIbI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrUs U
UMIyNnbc (OTOHA, TEPHOJ IMOJypaclaja, DHEPTus CBSI3M AaTOMHBIX sIep, HpPU ONMUCAHUU
MPAaBUIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEMbIX BEIMYWH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIUE JTAHHYIO (DU3MUYECKYI0 BEIWYHHY C IPYTHMHU
BEJIMYMHAMU, BBIYUCIATH 3HaAUCHUE (PU3NYECKON BETUUHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, MCIONB3yS (DU3MUYECKHE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTEAOBATEIBHOTO U  MapalljIeIbHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH J[koyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLIUH, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHUs CBETA, 3aKOHBI IPETIOMIICHUS
cBeTa, ypaBHeHHEe OWHmTEHHa Ui (oTod(d(deKTa, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHHS
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH paJnOaKkTUBHOIO pacmnajaa, IpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BbIpR)KEHHE W YCIIOBHs (TPaHUIIBL,
o0yacTh) IPUMEHUMOCTH;

OTpeNieNATh HaNpaBiIeHUE BEKTOpa MHIYKIMH MAarHUTHOTO TOJsS NMPOBOAHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH M OIHCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI MO HCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M IPOIECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHWil: mnpu 3ToM  (QOpMYJIHpOBaTh
npoOnemMy/3ajady W TUNOTE3y Y4eOHOTO DOKCIEepPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISATh MpSMbIE U KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKUX BEJIWYMH, IPU ITOM
BBIOMPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nueckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaMm
HCCJIEIOBAHMUS,

coOuo/iaTh MpaBuia 0O€30MacHOro TpyJda MpH IMPOBEJCHUM HCCIENIOBaHMA B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENICKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOrO 000PYAOBaHUS;



pemiath pacy€THble 3aJaud C SBHO 3aJaHHOM (HU3MUYECKOW MOJENbIO, HCIONb3YS
(u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 33a4l BIOUPATh (PU3MUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH IOJIyYEHHOTO 3HAUe€HUs! (PU3MUECKON BEITMYMHBI;

pelarb KayeCTBEHHBIE 3aJa4yM: BBICTPAUBATh JIOTMYECKU HEIPOTHUBOPECYMBYIO LEHOYKY
paccyKIeHUI ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJIb30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAlMM U IPEJICTaBICHUs y4yeOHOU u
HAYYHO-TIOMYJIIPHOH HMH(OpMAIMM, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh [10JIy4aeMyt0 HH()OPMALUIO;

OOBSICHATH IPUHIHIIBI IEHCTBHUS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, PA3IUYATh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCITIOJIb30BaTh TEOPETHUYECKHE 3HAHWA TO (U3UKE B TOBCEIHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MIPHU 00pAIEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM IKOJIOTUYECKOT0 ITOBEICHUS B OKPYXKAIOLLEH cpelie;

paboTaTh B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IIaHUPOBaTh paboTy
TPYIIbI, palMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ KaXIOr0 M3 yYaCTHUKOB I'PYIIIBI B
pelleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TO3HAHUS 2 bubmorexa LHOK
' A 7 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
29 Tunavmka 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps:/m.cdsoo.ru/Tf4 172
Hroro no pazgeny 18
Paszpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnunoreka [JOK
) TEOpHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBEI TEPMOAMHAMITKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK
) ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIM 31eKTpUYeCKUil TOK. TOKHU B 12 bubmumorexa [IOK
’ pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIUMHAMUKA
11 MaruuTHOe noJie. DIeKTpOMarHuTHas 1 | 3 bubnunoreka [HOK
’ WHIAYKLIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHu4eCKHE U JIEKTPOMArHuTHbIE 9 1 bubnuorexa [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKue U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 10 3
3 Onrika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CTICIIHATBHOM TEOPHH 4 | bubnnorexa [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 7
DVICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue atoma 4 bubnuorexa [IOK




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

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 ngg;ifj;gﬁﬁfmcwc
Htoro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Koutpoabubie | IlpakTuyeckue
n/n Bceero u3yuyeHusi  oOpasoBaTejibHbIE

padoThI padoThI
pecypcsl

®Pu3nka — HayKa O IIPUPOJIE.

1 Hayunbie MeT(})]K Bl HofHapHI/m 1 bubmmorexa [IOK

ya A https://m.edsoo.ru/ff0c32e2
OKpYXKaroIlero Mupa
Pousb 1 MecTo ¢uzuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHHUYECKOTO 1 bubmmoreka IIOK
neuxeHus. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHue

4 PaBHOMEpHOE NpsIMONIMHENHOE 1 bubmuoreka [IOK
JOBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPAMOIMHEIHOE | bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnmnorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BHXEHUE.

7 JBrm>keHre MaTepHaIbHON TOYKH IO 1 buommorexa [TOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHOCTH ["anmuies. 1 bu6muoreka [JOK




HNuepuunanbHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Tpunuun

9 cynepro3uiuu cuii. Bropoit 3akon bubmmorexa [IOK
yrep ’ P . https://m.edsoo.ru/ff0c3be8
Hbrorona asis MaTepuanibHONU TOUKH

10 Tpetuii 3akoH HetoToHa 114 Bu6mumotexa [JOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMupHoro tsaroreHus. Cuna

11 TspkecTu. [lepBas kocMuyeckas bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH ['yka. Bec Bu6moteka [JOK
Teja https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoaddunmeHt Tpenus.

13 Cuna czn OTI/IBJ'ICI-(II)I/qu)I apu ,I[BI/IE(GHI/II/I Bubmiorexa OK

p p https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH WJIU ra3e
[TocTynarensHO€E U BpalareiabHOE

14 JIBIKEHUE a0COJIFOTHO TBEPIOTO Tea. bu6numorexa LIOK
MowmenTt cuitbl. [1neqo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOTO Tena
HNMnynsc MaTepuanbHOW TOYKH,

15 CHCTEMbI MaTEPUAJTIbHBIX TOYEK. bubmuoreka [IOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHJIBI.

16 Kunernueckas sHeprus MarepuaabHON bu6muoreka [JOK
ToukH. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUU

17 [ToreHumaneHas 3HEPTHUsL. bubnunorexa LIOK




[orennuansHast SHEPTHS YIIPYTO
ne(OPMUPOBAHHON TPYKHHBI.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

[ToTennuanbHble 1 HETOTEHIIUATBHBIE
cuibl. CBsi3b paboThI
HEMOTEHIUATbHBIX CUJI C U3BMEHEHUEM

bubnunoreka LIOK

18 .
MEXAHUYECKOW JHEPTUU CUCTEMBI TEI. https://m.edsoo.ru/ff0c478c
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPrUU
JlaGopaTtopHnas pabora
«MccnenoBanue CBsA3H PabOTHI CUITHI C
19 M3MEHEHUEM MEXAHUYECKOU SHEPTUHU bubmorexa HOK
P https://m.edsoo.ru/7f41bf72
TeJa Ha MPUMEPE PacTsHKEHUS
PE3UHOBOTO JKT'yTa)
KonTtponpsHast pabora mo Teme
20 «Kunemaruka. Jlunamuka. 3aKOHBI bubmorexa HOK
' ' https://m.edsoo.ru/ff0c4b74
COXPaHEHUS B MEXaHHUKE)
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
21 KUHETUYECKON TeopuH. bpoyHOBCKOE brbmmorexa [TOK
pHH. bpoyH https://m.edsoo.ru/ff0c4dc2
nsxkenue. Auddysus
XapakTep JBUKCHHS U
” B3aMMO/JICUCTBUSI YaCTHI] BEILIECTBRA. bubnuoreka [{OK
Mojenu cTpoeHus ra3oB, KUIKOCTEH https://m.edsoo.ru/7f41bf72
Y TBEPIBIX TEN
7 Macca monexyin. KonnuectBo bubmuorexa [JOK
BemecTBa. [locTtostHHas ABoraapo https://m.edsoo.ru/7f41bf72
24 TennoBoe paBHOBecue. TemmepaTypa bubnmnorexa [JOK

u e€ u3Mmepenue. lllkana remneparyp

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




Ilenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6nmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa

26 CpeHel KHHETUYECKON IHEPTUr bubmmoreka [JOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MeunneneeBa-Knaneiipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI bubmorexa HOK

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

)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY bubnnorexa [JOK
rnapaMeTpamMu COCTOSTHUSA https://m.edsoo.ru/7f41bf72
pa3peKEHHOT0 Ta3ay

79 W3omporuieccel B neaibHOM rasze u ux Bbu6moteka LIOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3HEeprus
TEPMOINHAMUYECKON CUCTEMBI U

30 cnocoObI €€ u3menenus. Konnuectso bubmmnoreka [HOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrUsl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

31 Bunae! renonepenaun bubnuorexa [IOK

https://m.edsoo.ru/ff0c5¢c36
VnenbHas TENI0EMKOCTh BELLIECTBA.

3 KonunuecTBo Tennotel npu bu6muoreka [JOK
Terutonepenave. AanadaTHbIH https://m.edsoo.ru/ff0c5¢36
nporuecc

33 IlepBrIil 3aKOH TEPMOAUHAMUKH U €70 bubnmnorexa [JOK




IMPUMCHCHHUC K U30IIpoIcccamM

https://m.edsoo.ru/ffOcSefc

HeoOpaTtumocTs nporieccos B

bu6nmoreka [IOK

34 ozae. Bropoii 3ako
HPHPOZE. BTOPOH SaKOH https:/m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunuun nevictus u KI1J rermoBoit bubnunoreka LIOK
MAaIIUuHBI https://m.edsoo.ru/ff0c600a
bubnunoreka LIOK
36 K ero KII
Huien Kapro w ero KIJ https://m.edsoo.ru/7f41bf72
17 DKOJOTUYECKHe MPoOIeMbl bubnnorexa [JOK
TEITIOOHEPTETUKU https://m.edsoo.ru/7f41bf72
18 Ob6o06maromuit ypok «MosnekynspHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubnroreia LIOK
yIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmuoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOcooTHAsS U OTHOCHUTEIIbHAS
41 BJIAYKHOCTH BO31yxa. HackImeHHbIi bubmorexa HOK
AR - https:/m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammnueckue u
aMop¢HBIe Tena. AHU30TPOIHS
42 CBOIE?FB KpHCTAJLJIOB }Klf KHe bubmmorexa [TOK
P ) A https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMeHHbIE
MaTepuabl
[InaBneHue U KpUCTATUTH3AITHSL.
bubnunorexa LIOK
43 VY aenpHas TEIoTa IJIaBJICHUS.

CyO6nmumarus

https://m.edsoo.ru/ff0c6708




bubnunoreka LIOK

44 YpaBHEeHHE TEIUIOBOroO Oananca
PaBHEHHE TEIIOBOT H hitps://m.eds0o.ru/ff0c6820
DIeKTpu3aius Tea. DIESKTPUICCKUI
45 3apsa. [Ba Buaa sIEKTPHUECKUX bubmorexa OK
AL A P https://m.edsoo.ru/ffO0c6bcc
3apsIoB
IIpoBOOHUKH, TUIIEKTPUKH H
46 H(I))JI OBOIHUKU 3aK(I))H COXpaHEHUs bubnmnorexa LHOK
YHpOBOA ) p https://m.edsoo.ru/ffO0c6bcc
AJIIEKTPUUECKOTO 3apsiaa
Bsaumogeiictue 3apsa0B. 3aKoH
47 Kynona. TouedyHnIl si1eKTpudeCcKuil bubnuorexa [IOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpsisk€HHOCTB IEKTPUYECKOrO
43 nojs. [lpuHnun cyneprnozuuuu Bu6moteka [JOK
AJIEKTPUYECKUX ToseH. JInnuu https://m.edsoo.ru/ffOc6df2
HANPsKEHHOCTHU
PaGora cuit 31eKTpoCcTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubnmorexa OK
' tait. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
I[IpOBOMHUKY U JUDJIEKTPUKH B
50 3J'IpeKT OCTaTUIECKOM HOIJ)'IC bubnuorexa [IOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nunorexa LIOK
51 DaexrpoéMrocTs. KoHmeHncaro
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD TIIIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorexa TIOK
A pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue bu6muoreka [JOK

ANIEKTPOEMKOCTH KOHAEHcaTopa"

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




[IpuHuMI NEelCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO

54 amrmapara, CTpyHHOI'0O IIpHHTEpPa bubmorexa LIOK
patd, CIPy pUHTepa. https:/m.edsoo.ru/7f41bf72
DIIeKTpOCTaTUYECKas 3allHTa.
3a3eMiieHHe IEKTPOIPUOOPOB
DJIEKTPUUYECKUH TOK, YCIOBHUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
bubnunoreka LIOK
55 Cuna Toka. Hanpspbkenue.
https://m.edsoo.ru/7f41bf72
Conpotupnenue. 3akon Oma ajist
ydacTka 1enu
[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCIUHCHNE
56 npoBOAHUKOB. JlabopaTtopHas paboTa 0.5 bubmmorexa [OK
P ' paTOpHai p ' https://m.edsoo.ru/ff0c74f0
«3y4yeHne CMEIIaHHOTO COSUHEHUS
pE3UCTOPOBY»
57 PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO bubmmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 715 OJTHOM (3aMKHYTOM)
ayiekTpruueckoi nemnu. Koporkoe
58 3aMLII£)aHI/Ie JIaboparo Hapﬂ aboTta 0.5 bubmorera [OK
) patopHai p ) https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHET0 COMPOTUBIICHUS
PesepBHrIii ypok. KonTpobHas
59 a6oia o TZSI@ ”9neI<Tpo wHaMmuka'" / bubmmorexa [TOK
P o oz https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepodHas padboTa
O000marommii ypox
60 «DIIEKTPO I/IHaN}I’EKa» / bubmmorexa [IOK
p l\,l https://m.edsoo.ru/ff0c88be
Bcepoccuiickas mpoBepodHas padboTa
61 DNeKTpOHHAs! TPOBOAMMOCTH TBEPIBIX bubnuotexa [JOK




METaJIOB. 3aBUCUMOCTh https://m.edsoo.ru/7f41bf72
COIPOTUBIICHUS METAIIJIOB OT
temiiepaTypbl. CBEepXIIPOBOIUMOCTh

2 DNEeKTPUYECKUI TOK B BAaKyyMe. | bubnmoreka [JOK
CBoiicTBa 3JEKTPOHHBIX MTYYKOB https://m.edsoo.ru/7f41bf72
[TomynmpoBogHUKH, UX COOCTBEHHAS 1

63 IIpUMECHas MPOBOAUMOCTb. CBOICTBA 1 bubnmoreka [JOK
p—n-niepexona. [lonynpoBoHUKOBBIE https://m.edsoo.ru/ffOc84ae
IPUOOPHI
DIEeKTpUYECKHUIl TOK B pacTBOpax U

64 paciuiaBax 3JE€KTPOJIMTOB. 1 bubnnorexa [JOK
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIN3
DNEeKTpUYECKUH TOK B Ta3ax.

65 CaMOCTOSTEILHBINA U 1 bubmuoreka [{OK
HECAaMOCTOSATENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ffOc84ae
[Imazma
OnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€301acHOCTH
KonTponbhas pabota mo Teme

67 «Qnekrpocraruka. [TocTosHHBIM 1 bubmuoreka [IOK
ANEKTpUYECKU TOK. TokH B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CPEAAX»

68 PesepBHblit ypok. O6o0maronmii ypok 1 bubmuorexa [JOK
o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
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11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
[
Jlj;-n Tewa ypoxa Bcero Koutpoaeusie | Hpakrutieckue i[:;:eﬂl/lﬂ ;Ig[?al;(;f}:;eeﬂbele
padoThI padoThI pecypen
[TocTostHHBIE MATHUTHI U X

| B3auMo/ieiicTBUe. MarHuTHOE T0JIe. | bubmuorexa [JOK
BexTtop MarHuTHOM MHAYKIHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHAYKIUH
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmbIT DpcTena. 1 bubnuorexa [JOK
B3aumoaeiicTBre mpOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabora «3yuenue 1 | bubnnorexka [JOK
MarHUTHOTO ITOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ffOc98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopatopHnas pabora | | bubnuoreka [IOK
«ccnenoBanue IeUCTBUSI https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha
5 JBIOKYIYIOCS 3apsSHKEHHYIO YACTHILY. 1 bubnuorexa [JOK

Cuna Jlopenna. PaGoTa cuitbr
Jlopenua

https://m.edsoo.ru/ff0c9df4




DnexkTpomMarauTHas MHAyKIUs. [loTok
BeKTOpa MarHuTHOM uHAYKIMU. IC

bubmuorexa [JOK

6 .
WHJIYKIAW. 3aKOH 3JIEKTPOMArHUTHOM https://m.edsoo.ru/7f41c97c
nHaykiuu Gapanes
JIaboparopHas padora
7 «I/ICCJI:'I)C,HOI]:aHI/IS SIBJICHUS buGnnorexa LIOK
o https://m.edsoo.ru/ff0cal50
AJIEKTPOMArHUTHON UHTYKIIMH»
NuaykTuBHOCTH. SIBIICHUE
g camonnaykiuu. IJ1C caMouHyKIu K. bubmuoreka [JOK
OHeprus MarHUTHOTO MO KaTyLIKU https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMAarHuTHOE IOoJie
TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
9 3JIEKTPOMATrHUTEI, DJEKTPOIBUTaTEIIb bubmorexa LIOK
p ’ Tpoa ’ https://m.edsoo.ru/7f41c97c
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yhb
10 O6o0maromuii ypok «MarautHoe bubnuoteka [JOK
nosie. DJIEKTPOMarHuTHAsI MHTYKITHS https://m.edsoo.ru/ff0cab82
KonTponbHas pabota no teme
11 «MarHuTHoe 1oJie bubmorexa HOK
’ https://m.edsoo.ru/ffO0cad58
DneKTpoOMarHuTHasi MHIYKIUS»
CB0OOIHBIE MEXAHHUYECKHUE
kosebanus. ['apmoHndeckue
12 KoJieOaHus. YpaBHEHUE bubmorexa HOK
7P . https://m.edsoo.ru/ff0caf06
TapMOHHYECKHUX KoJIeOaHHi.
[IpeBpatienue sHepruu
JlabopaTopHas padborta
PATOPHALP bubmuorexa [JOK
13 «HccnenoBanne 3aBUCUMOCTH

Mepro/ia MajbIX KoJeOaHuil Tpy3a Ha

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




HHUTHU OT JJIMHBI HUTH U MACChI I'py3a»

Konebarenbublii koHTYp. CBOOOIHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B

14 HJIeaJIbHOM KO0JIe0aTeIbHOM KOHTYpE bubmorexa HOK
ype- https://m.edsoo.ru/ff0cb820
AHasiorust MexXa1y MEXaHU4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJICOaHUSIMHU
®opmyna Tomcona. 3akoH
15 COXpaHECHUS PHEPIUU B UCaIbHOM bubmoreia HOK
p p https://m.edsoo.ru/ff0cb9c4
KoJe0aTeIbHOM KOHTYpE
[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BelHyKIeHHbIE
bubmuorexa [JOK
16 MEXaHUYCCKHE KojcOanus. Pe3onanc.
https://m.edsoo.ru/ff0cbb86
BriHyX/1€HHBIE 3JIEKTPOMArHUTHbBIE
KoJieOaHms
Ilepemennsbiit Tok. CHUHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTH
17 IIEPEMEHHOI0 TOKA. AMIIIUTYIHOE U bubmorexa HOK
P ' A https://m.edsoo.ru/ff0cbd34
JIENCTBYIOIIECE 3HAUCHUE CUITBI TOKA U
HaIpsKEHUs
Tpanchopmarop. [TpousBoicTBO
18 HS ez[;I:{apI/I HOTp e6JII)eHI/Ie ’ bubmmorera [TOK
p . p https://m.edsoo.ru/7f41¢97¢c
AIEKTPUUYECKON IHEPTUU
YCTpOUCTBO U MPAKTUYECKOE
19 MIPUMEHEHHUE AIEKTPUUECKOTO 3BOHKA, bubmuorexa [JOK
re’Heparopa IepeMEHHOI0 TOKa, https://m.edsoo.ru/ff0cc324
JIMHUH 3JeKTpoIiepeaayd
DKOJIOTUYECKUE PUCKU TTPU
bu6mmoreka [JOK
20 IIPOU3BOJICTBE IEKTPOIHEPTUU.

Kynprypa ncnonb3oBanus

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




3JIEKTPO3HEPIUU B OBCEAHEBHOMN
KU3HU

MexaHnndeckue BOJIHBI, YCJIOBUSA

pacnpocrpanenus. [lepuon. Ckopoctsb

bubmuoreka [JOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB bubnmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTpOMAarHUTHbBIE BOJIHBI, UX
N bubnuotexa [JOK
23 CBOMCTBaA U cKOpocTh. [lIkana
https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
P P bubmuoreka [JOK
24 TeneBuaeHus. Pa3Butue cpeacts
https://m.edsoo.ru/7f41c97¢c
cBA3u. Paguonokanus
)5 KontponbHas padota «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacIpOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnunorexa [JOK
Todeunblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTrpaxxeHus ceera. [loctpoenue bubmmorexa [OK
P L P https://m.edsoo.ru/ff0cd4e0
M300paXeHHI B MJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpaxenue. IIpenenpHblin bubnnorexka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHUS
29 Jlaboparopnas pabota «3mepenue bubnmoreka [JOK




IMOKas3aTciid MPEJIOMIICHUA CTCKJIAa»

https://m.edsoo.ru/ff0cd67a

Jlunssl. [TocTpoenue n3o0paxeHuil B

N bu6mmoreka [IOK
30 muH3e. Dopmyna TOHKOM JTUH3BI.
https://m.edsoo.ru/ff0cddle
VYBenuueHue JIuH3bI
Jlaboparopnas pabota
. bubnmoreka [JOK
31 «HccnenoBanue CBOWCTB
. https://m.edsoo.ru/7f41c97c
M300paXeHUI B TMH3AX)
Hucnepcus cBera. CoXHBINA COCTaB
0 6enoro csera. L[Bet. JITabopaTtopHas bubnuorexa [JOK
pabora «HabmoaeHue nucnepceun https://m.edsoo.ru/7f41c97¢
CBETa»
13 HNutepdepennus cpera. udpakius bubnnoreka [JOK
cBera. JIudpaknronHas pemérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTuyeckue MpuOOPHI U yCTPOCTBA
bu6nmoreka [JOK
35 Y yCIIOBUS UX 0€30TMacHOTO
https://m.edsoo.ru/7f41c97c
MIPUMEHEHUS
["panuIel npuMEeHUMOCTH
36 KJ1Iaccuueckor Mexanuku. [locTymarst bubnunoreka [JOK
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameJieHne BpEMEHH U COKpallleHue brbmorexa HOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprusi ¥ UMIYIbC PEIATUBUCTCKOMN
. bubnmuotexa [JOK
38 yacTUIbl. CBsI3b MacChl C YHEPTUeh u

HUMITYJIBCOM. SHCpFI/IH ITOKOA

https://m.edsoo.ru/ffOcfc68




Konrponsnas padora «OnTHka.

bu6mmoreka [IOK

39 OCHOBBI CHICHIMAJIBHON TEOPHH
H p https:/m.edsoo.ru/ffOcf6f0
OTHOCUTEIBHOCTH
40 ®oronsl. opmyna [1nanka. Jueprus bubmumoreka [IOK
¥ UMIYyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 [IOK
noOIMoTEKA
41 otod(dderra. OnwITe A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3axoHs! poTodddexTa. YpaBHEHHE
. (? O b bu6mmorexa [IOK
42 DuinmTeitHa g Gorosddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuma» ¢potodaddekra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe AEHCTBUE bubnnorexa LIOK
slena. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
44 MIPaKTUYECKOE TPUMEHEHUE:! bubnuoreka [IOK
(dboTosneMeHT, GOTOIaATUHK, https://m.edsoo.ru/7f41c97¢c
coJIHEeUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1E€MEHTBI bu6mmoreka [IOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pezepdopaa o paccesHuio o-4actu bubmorexa HOK
PROpAa O P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bubmuorexa [JOK
47 IToctynatel bopa
y P https://m.edsoo.ru/ff0dOafa
W3nyuenne n mornomnieHne GpoTOHOB
i B ¢ bubmuorexa [JOK
48 NP NEPEXO0e aToMa C OJJHOTO YPOBHS

SHEPTUM Ha Apyroi. Buasl ciekTpos

https://m.edsoo.ru/ff0dOafa




BomnHoBrle cBovicTBa yacTul. BoiHEBI
ne bporna. KopnyckyispHo-

bubmuorexa [JOK

49 .
BOJIHOBOM Jyanu3Mm. CHOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JIyYCHHE
OTKpbITHE paInOaKTUBHOCTU. OMBITHI
50 Pezepdopaa no onpenenenuro buGnnorexa LIOK
PYOP P hitps://m.edsoo.ru/ff0d0fd2
COCTaBa PaJIMOAKTUBHOIO U3Ty4EHUS
CgoiictBa anbda-, 6eTa-, raMma-

51 u3inydyeHus. BiausiHue bubnuoreka [IOK
PaaviOaKTUBHOCTHU HA KUBbIE https://m.edsoo.ru/7f41c97¢c
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

57 W3zoronsl. Anbda-pacnai. bubnuoreka [IOK
DJEeKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMMa-usiydeHue
DHeprusi CBA3U HYKJIOHOB B sAJIpE.

SInepnble peaknuu. AmepHbIit

53 eaKpTo l?l 00J1eMBI nep CITCKTHBBI bubmorera [JOK
peakrop- 11b - 1P Bbl, hitps://m.edsoo.ru/ff0d1356
9KOJIOTMYECKHUE aCIEKTHI SACPHON
SHEPTeTUKU
DneMeHTapHble yacTulbl. OTKpBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U

54 PErucTpalfy JIEMEHTAPHBIX YaCTHLI. bubnunorexa [JOK
Kpymsiii cton «®@yHaameHTaabHbIE https://m.edsoo.ru/ff0d0e38
B3auMOIeNUCcTBUSI. EMUHCTBO
(hU3UIECKOM KApTUHBI MUPAY
DTarbl pa3BUTHS ACTPOHOMHUH.

bu6mmorexa [IOK
55 [IpuknagHoe 1 MUPOBO33PEHUYECKOE

3HAUYE€HUE acTpOHOMUU. Brn

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




3BE3nHOrO HeOa. Co3Be3nus, ApKue
3BE3IbI, IIJIAHETHI, UX BUINMOC
nBrokenne. ConHeyHas cucreMa

Comune. CoitHeyHasd akTUBHOCTD.

bubmuoreka [JOK

>6 Ucrounuk snepruu ConHila v 38€371 https://m.edsoo.ru/7f41c97c
3BE3bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI [NIABHON

57 [I0CJIEe10BaTENbHOCTH. BHyTpeHHEe bubnmoreka [JOK
ctpoenue 3B€311. COBpeMEHHbIE https://m.edsoo.ru/7f41c97c
MIPEACTABICHUS O IPOUCXOKIACHUN U
sBommonuu CoHIa U 3BE3]1
Muieunsiii [yt — Hama "anaktuka.

53 [Tonoxxenue u nmwxenne ColiHIA B bubmuoreka [JOK
lNamakTuke. ['anaktuku. YE€pHbie https://m.edsoo.ru/7f41c97¢c
JBIPHI B SIZJPax TaJIaKTHK
Bcenennas. Pazberanue rainakTHk.

59 Teopus bonbpmoro B3peIBa. bubnnorexka [JOK
PennkroBoe u3nydeHue. https://m.edsoo.ru/7f41c97¢c
Meraranaktuka

60 Heperennsle npo0iaeMbl aCTPOHOMUU bubmmorexa LOK

https://m.edsoo.ru/ff0d1784

61 KonTponbHas padota «2neMeHTbI bubnuoreka [IOK
ACTPOHOMUU U aCTPOPHUIUKI) https://m.edsoo.ru/ff0d1784
O6o06matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B DKOHOMHUYECKOI,

62 TEXHOJIIOTHYECKOH, COLIMATbHON 1 bubmorexa LOK

3THYECKOM C(l)ean JACATCIIbHOCTH
YCJIO0BCKa

https://m.edsoo.ru/ff0d1784




O6o6maromuii ypok. Pois u Mmecto

bu6mmoreka [IOK

63 (GU3MKU ¥ aCTPOHOMUH B 1
N N https://m.edsoo.ru/7f41c97¢c
COBPEMEHHOM Hay4yHOU KapTUHE MHUpa
O6o6maromuii ypox. Pomib
64 (busnueckoit Teopun B GOpMUPOBAHUH 1 bubnmoreka [JOK
MPEACTABICHUH 0 PU3NUIECKOM https://m.edsoo.ru/7f41c97c
KapTUHE MHpa
O6o06maromuii ypok. Mecto
65 (hbU3UYECKOI KapTUHBI MHPa B 00IIIEM | bubnnoreka [HOK
Py COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/7f41c97c
HAyYHBIX TPEJCTABICHUN O IPUPOE
66 PesepBHbIil ypok. MaruutHoe noiie. 1 bubnuoreka [IOK
DneKTpoMarHuTHast MHIYKIIUS https://m.edsoo.ru/ff0c9778
Pesepubiit ypok. Ontuka. OCHOBBI
. bubmuorexa [JOK
67 CHeIaIbHON TEOpUHU 1
https://m.edsoo.ru/7f41c97¢c
OTHOCHUTENIbHOCTH
Pesepnsiii ypok. KBantoBas dusuka.
bu6mmoreka [IOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBUIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJILHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

10.1

10.2

10.3

JleMOHCTpHpOBaTh Ha TMPUMEPAX poib M MecTo (u3uKu B
(GbOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI MUPA, B PA3BUTUU
COBPEMEHHOM TEXHUKM M  TEXHOJOTHM, B MPAKTUYECKOH

NEATENBLHOCTH TIOEH

VY4uuThIBaTh TPAaHULBl TPUMEHEHUS M3YYEHHBIX (U3NUECKUX
MojieIeil: MaTepuanbHas TOYKa, WHEpLMAJIbHAs CUCTEMa OTCYETA,
a0COJIIOTHO TBEPJOE TEN0, MICANBHBIA ra3; MOJEIU CTPOCHMS
ra3oB, )KMJKOCTEH U TBEPABIX TeJl, TOUCUHBIN SJIEKTPUUYECKUI 3apsi]

— IIpHU penieHnu GU3NYECKUX 3a1a4

Pacnio3naBate ¢usnveckue sABICHHS (MPOIECCH) U OOBICHATH MX
Ha OCHOBE 3aKOHOB MEXAHUKH, MOJCKYJIIPHO-KHHETHUECKOM
TEOPUHU CTPOCHUS BEIIECTBA U JIEKTPOJUHAMHUKHI: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE  TPSMOJIMHEHHOE  JIBI)KEHHE, CBOOOIHOE
najicHue  Tell, JIBIKCHHE 10  OKPY)XHOCTH,  WHEpIHS,
B3auMojeiicTBue Tei; AudQy3us, OpPOYHOBCKOE JBUKCHHE,
CTPOCHHE KUIKOCTEH M TBEPIBIX TEJ, H3MEHEHHE 00bEMa Tel Tpu
HarpeBaHuM (OXJIAKJEHUH), TEIJOBOE paBHOBECHE, HCIIapeHHE,
KOHJICHCAIUs, TUTABJICHHE, KPUCTAJUTH3AllNs, KUTICHUE, BIaKHOCTh
BO31yXa, TOBBIIICHWE [aBJCHHs Ta3a NpPH €ro HarpeBaHUU B
3aKpBITOM COCYZIE, CBSI3b MEXIy MapaMeTpaMH COCTOSHHS Ta3a B

H30IIponeccax; JICKTpU3ausa T, B3aUMOJICHICTBHE 3apgaa0B

10.4

10.5

OnucelBaTh MEXaHHYECKOE JABVKCHUC, HCIIOJIb3YyA (1)I/ISI/I‘~ICCKI/I€
BCIINYHNHBI: KOOpJAuWHara, nyTh, NepeMeEIICHUC, CKOpPOCTBD,
YCKOpPpEHUEC, Macca TeCja, CHJIa, HMIIYJIbC TCJIa, KHHCTHYCCKAA
SHEpTIU-, MNOTCHIIHMAJIbHAsA OHEPIus, MEXaHHM4YCCKas pa60Ta,
MCXaHUYCCKasd MOIIHOCTB, IMPU OMNHWCAaHWU IMPABUIBHO TPAKTOBATH
(I)PI3H‘ICCI(PII>1 CMBICJI HCIIOJIB3YCMbIX BCJIIMYUH, UX 0003HAaYCHHS U
CAUMHHUIBI, HaxXoaAUuThb (I)OpMYJ'ILI, CBA3bIBAIOIIHEC JaHHYIO

(buU3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceIBaTh HU3YUYCHHBIC TCIUIOBBIC CBOMCTBA T€JI M TEIIOBBIE

SABJICHUA, HCIIOJIb3Yys (i)I/I?)I/I‘IeCKI/Ie BCIIMYMUHBI. JaBJICHHEC TIasa,




10.6

10.7

TEMIEpaTypa, CpEIHSAs KHUHETUYECKas DSHEPIrus XaoTHUYECKOIo
JIBMDKEHHUST MOJICKYJI, CpPEIHEKBaapaTHYHAs CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OJHeprusi, pabora rasa,
KOd((PUIMEHT TOJNIE3HOr0 NEWCTBUS TEIUIOBOIO JBUTATENS; MPHU
ONMKMCAHUU  TPABUIBHO  TPAaKTOBAaTh  (U3UYCCKUH  CMBICI
UCIIOJIb3YEMbIX BEJIHYHH, UX 0003HAUCHHS U CAMHUIIBI, HAXOIUTh
(GOopMyIibl, CBS3BIBAIOIIKNE JTAHHYIO (U3MYCCKYIO BEIHUYHUHY C

JIpYyTMMH BEJIUYUHAM

OnuceiBaTh M3Y4YECHHBIE 3JIEKTPUYECKHUE CBOWCTBA BEILECTBA MU
DIIEKTPUYECKUE SIBJICHUS (IIPOLECCHI), HCIONB3Ys (husmueckue
BEJIMYMHBI:  JJEKTPUUECKUNW  3apsf,  JJIEKTPUYECKOE  IIOJIE,
HanpsOKEHHOCTh T10JIs, MOTEHLMAaJ, Pa3HOCTh MOTEHLHAIOB; IPH
ONHUCAaHUM  NPAaBUIBHO  TPaKTOBaTh  (PU3MUYECKUH  CMBICH
UCTIOJIB3YEMBIX BEJIMYMH, UX 0003HAUEHUS M CIUHHIIBI; YKa3bIBATh
bopMynbl, CBA3bIBAIOIIME JAHHYK (PU3MUECKYI0 BEIMYMHY C

APYyruMu BCJIIMUMHaAMU

aHAIM3UPOBATh (U3MUECKUE MPOLECChl W SIBICHUS, HCHOIB3YS
¢bu3nyecKre 3aKOHbI U MIPUHIIMIIBI: 3aKOH BCEMUPHOTO TATOTEHUS, I,
II u II 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOU
SHEPIruM, 3aKOH COXPAHEHUS WMIYJbCA, MPUHIMUIT CYNEPHO3ULIMU
CUJI, NPUHLMI PABHOINpPABUS HMHEPLUUAIBHBIX CHCTEM OTCUETA;
MOJIEKYJIIPHO-KMHETUYECKYI0O ~ TEOPUI0  CTPOCHMS  BEIIECTBA,
ra3oBbIE€ 3aKOHBI, CBA3b CPEIHEN KHUHETUYECKOW SHEPTUH TETIOBOTO
JIBIDKCHUSI MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoH, MepBhI 3aKOH
TEPMOJVHAMUKH; 3aKOH COXPAaHEHMUS OJJIEKTPUYECKOTO 3apsaa,
3akoH Kynona; mpu 3TOM pas3iuyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKO€ BBIPAXKEHWE U YCJOBHUS (TpaHMUIIBI,

00Jy1acTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATh OCHOBHBIC MPHUHIIMIIBI JEHCTBUS MAIIWH, TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HUX O€30MacHOro

HCIIOJIb30BAaHHUS B IOBCEIHEBHOM KU3HU

BBIMONHATE  AKCHEPUMEHTHl MO  HCCIIECAOBAHUIO  (U3UUECKUX
SBJICHUHA W TPOLECCOB C MCIOJIB30BAaHMEM MPSIMBIX U KOCBEHHBIX
U3MEpeHuil; mpu 3ToM (GOpMyIUpoBaTh MpolieMy (3aaauyy) u
TUIOTEe3y y4eOHOTO OKCIIEpUMEHTa, COOMpaTh YCTAHOBKY W3
IPeTI0KEHHOTO o0opyaoBaHus, IPOBOJIUTH ONBIT |

(I)OpMYJ'II/IpOBaTB BBIBOBI




10.10

10.11

10.12

10.13

10.14

OCYH_IGCTBJISITB MNpsAMbIC W KOCBCHHBLIC HU3MCPCHUA (I)I/ISI/I‘-IGCKI/IX
BCJIIMYHMH, IIPU 3TOM BI)I6I/IpaTB ONTHUMAJIBHEIN CITOCO0 HU3MCEPCHUA U
HUCIIOJIB30BAaTh HN3BCCTHBIC METOAbI OLICHKH HOFpGI.HHOCTCfI

U3MEPEHUMN

HccnenoBaTh 3aBUCUMOCTU MEXIY (PU3NYECKUMH BEIUYHMHAMH C
UCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHHM; IIPU 3TOM KOHCTPYHUPOBATh
YCTAHOBKY, (PMKCHPOBATH PE3YJIbTaThl MOIYYEHHOW 3aBUCHUMOCTH
¢bu3nyeCKUX BETUYHMH B BUAE TaOIUI U IpadUKOB, JeJIaTh BHIBOJbI

I10 pE3yjibTaTaM HUCCICIO0BaHHUA

CoOmomate mpaBwia 0e30macHOrO TpyAa NPU  MPOBEACHHUU
UCCIIEIOBAaHUM B paMKax ydeOHOro JSKCIEpPUMEHTa, Yy4eOHO-
HCCIIEJ0BATEIbCKOM u MIPOEKTHOM JeSATeITbHOCTH c
UCIIOJIb30BAHUEM HM3MEPHUTEIIFHBIX YCTPOHCTB M J1a0OPaTOPHOTO

o0opynoBaHus

Pemate pacuérHple 3amauM ¢ SBHO 3aJIaHHOW  (pu3HMUecKOn
MOJIEJIbIO, UCTIONB3YS (PM3HUECKHE 3aKOHBI U MIPHUHIIUIIBI; HA OCHOBE
aHaJM3a YCJIIOBUS 3aJa4d  BBIOMpATh (U3WYCCKYID MOJICIb,
BBIICTISITh (DU3MYECKHUE BEIMYMHBI U POPMYJIIbI, HEOOXOIUMEBIC IS
e€¢ pelieHus, NPOBOAUTHL PAcCUYE€Thl U OIECHUBATHh PEATbLHOCTH
MOJIYYEHHOTO 3HAUYEHHUS (PU3NUUECKON BEITMUUHBI

Pemiath  KayeCTBEHHBIE  3a/laud:  BBICTpAMBaThb  JIOTHYECKHU
HEIIPOTHBOPEUYMBYIO IIEMIOYKY pACCYKICHMM C ONOpOM Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘ICCKI/IC SABJICHUA

10.15

10.16

Hcnonp3oBaTh MNpU pelIEHUU Y4YEOHBIX 3aJad COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JI TOUCKA, CTPYKTYpUPOBAHUA,
MHTEpHpeTallii U NpeCTaBiIeHNs y4eOHOW U HaydHO-IOMYJISPHOM
uHpOpMallMK, TOJXY4YEHHOW M3  pa3IMyHbIX  HMCTOYHHKOB;
KPUTHYECKH aHAIU3UPOBATh MOJTy4aeMyro HH(OpMaIINIO

[TpuBOIUTE MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOex HBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKHU, OOBSICHEHHE MTPOLIECCOB OKPY’KAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3KKE B MOBCEIHEBHOMN
KHU3HU JuId  oOecrieyeHHss 0e30MacHOCTH TMpH  OOpalleHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, JUIsI COXpaHEHUS
3I0pOBbsl U COOJIOAEHUS HOPM DSKOJOIMYECKOIO IIOBEIECHUS B

OKpY>Karolleu cpene

10.18

Paborate B rpynme ¢ BBIIIOJIHCHHUEM PAa3JIMYHBIX COLNUAIIBHBIX



poJeii, mIaHupoBaTh paboTy TPYIIIbI, PAMOHATBEHO PACIPEACIATH
00s3aHHOCTH M IUIAHUPOBATh [JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYyallUsX, aleKBaTHO OLICHUBATh BKJIAJ KaXKI0r0 U3 y4aCTHUKOB

TPYMIBL B PEeLICHHE pAaCCMAaTPUBAEMON MTPOOIIEMBI

11 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJIbH0ﬁ MmporpaMMmal CpeaHET0 0611{61"0 06p330BaHI/Iﬂ

11.1

JleMoHCTpHpOBaTh Ha TMpHUMEpPax pojib M MECTO (HU3UKU B
(bopMHpPOBaHUN COBPEMEHHOM HayyHON KapTUHbBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHHKM U  TEXHOJOIMH, B  INPaKTHYECKOH
JIESTEIIbHOCTH JIIOJIeH, ILIEJIOCTHOCTh M €IWHCTBO (PU3NYECKOU

KapTHUHBI MUpa

11.2

11.3

YuuThIBaTh TpaHULBl [PUMEHEHHS M3YYEHHBIX (U3NYECKUX
MOJZIEJIEM: TOYEYHBI UIEKTPUYECKUN 3apsf, sAepHas MOJEIb
aroma, HYKJIOHHAas MOJEIb AaTOMHOIO sapa IpU PELICHUU

¢duznyecKux 3a1a4y

PacriosnaBate (usnueckue siBiaeHUs (IIPOILECCH) U OOBICHATH UX
HAa OCHOBE 33aKOHOB OJJICKTPOJAMHAMHKH ¥ KBAaHTOBOW (DU3UKH:
AJIEKTPUYECKasi MPOBOJIUMOCTb, TETUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE  JEHCTBUS  TOKa,  B3aUMOJICHCTBHE  MarHHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUS, ACHCTBHE MAarHUTHOTO IIOJS Ha
MPOBOJHUK C TOKOM W JIBIDKYIIUHCS 3apsj, 3JIEKTPOMArHUTHBIC
KojeOaHUsT W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpAaHEHUE CBETA,
OTpaKeHHEe, TMpeloMIIeHHe, WHTepQepeHins, Tudpakimus u
MONIsIpU3alusi CBeTa, JUCHepCUsi CBeTa, (HOTOIIEKTpUUECKU
abdext (dhoTodddekt), cBeTOBOE NaBlIEHHE, BO3HUKHOBEHHUE
JMHEWYaTOr0  CIIEKTpa aromMa BOJOPOJA, €CTECTBEHHAs U

HCKYCCTBCHHAA paIMOAKTHBHOCTDb

114

OnucelBaTh M3y4EHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKHUE,
MarHUTHbIE,  ONTUYECKHE,  DJJIEKTPUUECKYID  IMPOBOJUMOCTH
pa3IMYHbIX Cpel) U DBJICKTPOMArHUTHBIE SIBJICHUS (TPOLIECCHI),
UCIONB3YS (PU3MYECKHe BEIMYMHBI: AJIEKTPUUYECKUH 3apsl, cuiia
TOKa, NEKTPUUYECKOE HaIpsDKEHUE, ANEKTPUYECKOE

COMPOTHBIIEHUE, pa3HOCTh mnoTeHnuanoB, JJIC, pabora TOKa,




UHIYKIUS MarHuTHOTO mojs, cuia Awmmepa, cwia JlopeHna,
MHIyKTUBHOCTh KaTYIIKH, SHEPTHUs IEKTPUYECKOTO U MAarHUTHOTO
HoJIed, Neproa M 4acToTa KoieOaHuil B KoiebaTenTbHOM KOHTYDE,
3apsil ¥ CHJIa TOKA B MPOLIECCe TAPMOHMUYECKUX IEKTPOMArHUTHBIX
Konebanuil, (POKyCHOE pacCTOSIHUE U ONTUYECKas CUJIA JIMH3BIL; PU
ONMCAaHWM  TPABWIBHO  TPAaKTOBaTh  (U3UUECKHHA  CMBICI
UCIIOJIB3YEMBIX BEIMYHMH, MX 0003HAUYEHHS W €IWHHIIBI, YKa3bIBaTh
(dopMynbl, CBS3BIBAIOIIKE JAHHYIO (HU3UYECKYI0 BEIHYUHY C

APYyruMu BCIIMUMHaAMU

11.5

OnuchiBaTh H3y4YEHHBIE KBAHTOBBIE SBJIEHMS M  IIPOLIECCHI,
UCTIONB3Ys (PU3NYECKUE BEIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA,
[epuoj IoJlypacnaja, JSHEprus CBsA3M AaTOMHBIX sAIep; IIpHU
ONHMCAaHWW  TPABUIBHO  TPAKTOBAaTh  (U3WYECKUH  CMBICI
UCIOJIb3YEMbIX BEIMUUH, UX 0003HAUEHUS U €IUHUIIbI; YKA3bIBATh
GbopMynbl, CBA3BIBAIOLIUE JIAHHYIO (PU3MYECKYI0 BEIMUYUHY C
OPYTMMH  BEJIMYMHAMH, BBIYHCIATH 3HAYCHHE (U3HUECKOM

BCIMYUHBI

11.6

11.7

11.8

11.9

AHamM3upoBaTh (PUINYECKUE IMPOIECCHl W SIBJICHUS, WCIIOIb3YS
¢u3ndecKkue 3aKOHBl M NOpUHIMNBL 3ak0oH Owma, 3aKOHBI
MOCJICIOBATEILHOTO U MapaJICIbHOTO COCIUHEHUS MPOBOIHUKOB,
3akoH JIxoyns — JleHma, 3aKOH AJIEKTPOMArHUTHOW WHAYKIIHUH,
3aKOH  MPSMOJMHEHHOTO  PacnpoCTpaHEHUs  CBETa, 3aKOHBI
OTpaXEHUS CBETa, 3aKOHBI TIPEJIOMJICHUS CBETa, YypaBHEHHUE
OuHmTelHa 11 GoTodd(dekTa, 3aK0OH COXpaHEHUS YHEPTUH, 3aKOH
COXpAaHEHUsT HMIYJIbCa, 3aKOH COXPAHEHUS DSIEKTPUYECKOIrO
3apsifia, 3aKOH COXpPAaHEHHUs MacCOBOT0O 4uciia, mocTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO PacIiajia; Mpu 3TOM pasjinyaTh CIOBECHYIO
GbOpMyTHpPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIpAXKEHUE W

ycioBUsl (TpaHUIlbl, 00JIACTH) TPUMEHUMOCTHU

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOpPAa HMHAYKIHWKU MArHUTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpOI/ITB n  OIIMCBIBATh I/1306pa)KCHI/IC, CO3JaBacMoO€ IINIIOCKHM

3€pKajgoM, TOHKOW JIMH30M

BBIMONHATE  AKCHEPUMEHTHl MO  HCCIIECAOBAHUIO  (U3UUECKUX
SIBIICHUI W TIPOIIECCOB C HCITOJIB30BAaHUEM MPSIMBIX M KOCBEHHBIX
U3MEpeHuil; mpu 3ToM (GopMyIupoBaTh MpolieMy (3aaauyy) u

THUIIOTE3Y yLIC6HOFO 9KCIICPUMCHTA, CO6I/IpaTI> YCTAHOBKY U3



IIPEI0KEHHOIO o0opynoBaHus, IIPOBOJUTH OIIBIT 51

bopMyIUpOBATH BBIBOIBI

11.10

11.11

11.12

11.13

11.14

OCYH_IGCTBJISITB NpsAMbIC W KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX
BCJIIMYHH, IIPU 3TOM BI)I6I/IpaTB ONTHUMAJIBHEIN CIIOCO0 HU3MEPCHUA U
HUCIIOJIB30BAaTh HN3BCCTHBIC METOAbI OLICHKH HOFpCI.HHOCTCfI

U3MEPECHUMN

Hccenenosars 3aBUCHUMOCTH buznaeckux BEJIMYMH c
MCIIOJIb30BaHUEM IPSAMBIX M3MEPEHUN; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUPOBATh PE3YJbTaThl IMOJYYEHHOH 3aBUCUMOCTU
bu3nYeCKUX BETUYHMH B BUE TAaOIUI U IpadUKOB, JeJIaTh BHIBOJbI

10 pe3yJibTaTaM MCCIIEA0BaHUS

CobmroiaTe mpaBuiia 0€30MaCHOTO Tpylda HpH IPOBEIECHUHU
UCCIIEIOBAaHUI B paMKax Y4eOHOTO OJKCHEpPHMEHTa, Yy4eOHO-
UCCIIE0BATENIbCKON u MIPOEKTHOMN NesATEIbHOCTU c
UCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHCTB U J1a00PaTOpPHOIo

o0opynoBaHus

Pemare pacuérHble 3amauM ¢ SBHO 3aJaHHOW (pU3MUYECKOM
MOJICJTbIO, UCTIONB3YS (PM3HUSCKUE 3aKOHBI U TIPHHIIUITEI; HA OCHOBE
aHaJM3a YCJIIOBUS 3aJa4d  BBIOMpATh (U3WYCCKYI0 MOJICIb,
BBIICTIATH (DU3MUECKHUE BENUYMHBI U POPMYJIbI, HEOOXOAUMBIE ISt
e€ pemieHus, MNPOBOAUTH pPacdy€Thl M OIEHWBATh PEATBHOCTH

MOJIyYEHHOT'0 3Ha4Y€HUs (PU3HUECKON BEITMUUHBI
Pemarp  KkauecTBEHHBIE  3aJauyd:  BBICTpPAUBaThb  JIOTHYECKU
HEIPOTHBOPEUYUBYIO IEMIOYKY pACCYKIECHHM C ONOpOM Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘I€CKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MNpU pelIEHUU Y4YEOHBIX 3aJad COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMHU MJI TOUCKA, CTPYKTYpUPOBAHUS,
MHTEpHpeTallii U NpeCTaBiIeHNs y4eOHOW U HaydHO-IOMYJISPHOM
uH(poOpMalMK,  TOJYYEHHOH U3  PA3IMYHBIX  HUCTOYHUKOB;

KPUTUYECKH aHAJIM3UPOBATH MOTydaeMyro HH(pOpMaInio

11.16

OOBSICHATH MPUHITUIIBI JIEHCTBUS MAIINH, TPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHUS UX O€30MACHOTO HCIIOIh30BAHUS B

HOBCEIHEBHON XKU3HU

11.17

11.18

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOek HBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HayKH, B OOBSICHEHHWE IPOLIECCOB

OKPYZKaromero M1upa, B pa3BUTUC TCXHUKH U TEXHOJIOT Uit

Hcmons30BaTh TCOPCTUUCCKUC 3HAHUSA T10 (1)I/I3I/II(6 B IIOBCEIHEBHOM




11.19

JKU3HU JUis  oOecriedeHus: Oe30MacHOCTH TMpH  OOpallleHHH ¢
npubopaMd W TEXHUYECKHMHU YCTPOMCTBAMHM, [JIsl COXPAHEHUS
3I0pOBbS. M COOJIFOJIGHUSI HOPM SKOJOTMYECKOrO IIOBEIEHUs B
OKpY’Karollen cpeze

PaboTatp B rpynime c BBIIIOJHEHHEM PAa3JIMYHBIX COIIMATIBHBIX POJIEH,
IUTAHUPOBaTh  paboTy TpyNNbl, PaAlMOHAILHO  PaclpeNeNsTh
06$I3aHHOCTI/I U TUIAHUPOBATHL ACATCIBHOCTH B HCCTAHAAPTHBIX
CUTYyallUsIX, aIeKBaTHO OLEHMBATh BKJIAJ] Ka)IOr0 M3 YYAaCTHHKOB

TPYIIIBI B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3aeia

Konx nposepsiemoro
3J1eMEeHTa

HpOBepﬂeMLIe IJIEMEHTBI COACPKaAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o mnpupoje. Hayunbie
METOJAbl TO3HAHUSl OKPYKAIOIIEr0 MHpa.
1.1 Ponp skcnepumeHTa U TEOpUM B MPOLIECCE
MO3HAHMS  NPUPOJABL.  DKCIEPUMEHT B

¢busnke

MopenupoBanue (HU3NYECKUX SBICHUU U
IIPOLIECCOB. Hayunsle TUIIOTE3BI.
@usnyeckue 3aKoHbl M Teopuu. ['paHuIbl
- NPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
' [IpuHnun coorBercTBud. Pomp m  mecto
¢u3ukn B (HOPMUPOBAHMU COBPEMEHHOM

Hay4YHOW KapTHHBI MHpa, B IPAKTHYECKOU

eI TEILHOCTH JTI0AeH

MEXAHUKA

###HPari#KTHEMATHUKA

2.1

Mexanuueckoe BUKEHUE.
2.1.1 OTHOCHUTENBHOCTD MEXaHUYECKOT'O

newkenus. Cuctema orcuéra. Tpaekropus

[Iepememenue, CKOPOCTH (cpenuss

CKOPOCTH, MI'HOBCHHAas CKOpOCTB) u



2.1.5

YCKOpPEHHE MaTepuajibHOM  TOYKH, WX
MPOCKIMA HAa OCH CHCTEMBbl KOOpPJIMUHAT.
Ciio)keHHe TIepEeMEIICHUH H  CJIO0XKEHUE

CKOpOCTEn

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
npsMoNMHEeiHOe  nBIWKeHue. [ 'paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUsl, INyTH W  TepeMelIeHUs

MaTepHaanoﬁ TOYKHU OT BPCMCHHA

CBoOoaHoe mmajieHre. Y CKopeHue

CBOOOIIHOTO MAaICHUSA

KpuBonnnuelinoe nsuxeHue. PaBHOmepHOE
JBUKCHME  MAaTE€pUAJbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas CKOPOCTb, JTUHECUHAA
CKOPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpPEMUTENBHOE YCKOPEHUE

TexHudeckue  yCTpPOMCTBA:  CHUIOMETP,
JBUKCHHUE CHApPS/IOB, LIEMHBIE U PEMEHHBIC
neperayu

[IpakTrueckue paboTHI. N3smepenue
MIHOBEHHON  ckopoctu. HMccimenoBanue
COOTHOILIEHUS MEXY MyTSIMH,
IIPOMICHHBIMU TEJIOM 3a IOCJIEI0BATEIbHbIE
paBHbIE  IPOMEXYTKM  BpEMEHH  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUU C HAadaJbHON
CKOPOCTBIO, paBHOW Hymw. M3yuenue
JIBUKCHMSI IIApUKa B BA3KOM JKHJIKOCTH.
W3ydyenue nBuxkeHUs Tena, OpOLIEHHOTO

TOPHU30HTAJIBHO

22

221

2.2.2

#iHPart## INTHAMUKA

[Ipunmun ~ oTHOcuTenbHOCTH  [anmumes.
[lepBriii 3axkoH Hprorona. MHeprumansHble

CHUCTEMBI OTCUETA

Macca Tena. Cuia. [TpuHnmn




2.3

CYTIEPHO3UINH CUTT

223

224

Bropoii 3akon HeroToHa 1151 MaTepuaibHON
TOYKM B HMHEPLUUAIBHOW CUCTEME OTCUETa
(UCO). Tperuit 3akoH HproToHa mis

MaTCpHaJIbHBIX TOUCK

3akoH BceMupHoro TsaroteHusd. Cuna
TsbkecTu. IlepBas kKocMuuyeckass CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHs
CKOJBXKEHUSI M CHJa TPEHUS IIOKOS.
Koadduruent TPEHUSL. Cuina
CONPOTHBIICHUSI TPU JBIKCHUU TeEla B

KHUOIKOCTH HJIM Ira3c

2.2.7

2.2.8

229

2.2.10

HOCTyrIaTeJ'IBHOG u BpalaTCJIbHOC

JBUKCHHE a0COTIOTHO TBEPIOTO Tela

Momenr CHJIBI OTHOCHUTEIILHO ocH
BpaIlCHHUS. IIneyo CHUJIBI. YcaoBus

paBHoBecus TBEpAoro Tena B UCO

TexHuueckue yCTpOﬁCTBaZ IIOAIINITHHUKH,

ABUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTnueckue paboTHI. N3yuenne
JBIDKEHUST ~ Opycka 1O  HaKJIOHHOM
TUIOCKOCTH TIOA JICHCTBHEM HECKOJIBKHX
cun. MccnenoBaHue 3aBUCHUMOCTH — CHII
YIPYToCTH, BO3HHUKAIOIINX B
nepopMupyeMoi TNpYyXHUHE M PE3UHOBOM
oOpasie, OT BEIMYMHBI UX JAePopMariui.
HccnenoBanue yCIOBUH  paBHOBECHS

TBEP/IOrO Tella, UMEIOIIETO OCh BPALICHUS

###Par#H##3AKOHbBI COXPAHEHIMA B MEXAHUKE

2.3.1

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI
MaTepualbHBIX TO4YeK. Mmmynsc cunisl u

HU3MCHCHHUEC UMITYJIbCA TCJIa




3.1

3akoH coxpaHeHus wumnyieca B HCO.

2.3.2
PeakTuBHOE IBUXKCHUE
233 Pabora cuibl
234 MoHocTh CHITBI
535 Kunernueckas 9SHeprus  maTepuaibHOU
o TOYKH. TeopeMa 0 KHHETUYECKON IHEPTUU
ITorenunaneHas sHeprus. I[loreHumanpHas
36 SHEPrus yOpyro nehopMUPOBAaHHON
o npyxxkunbl. lloTeHunanbHass 3HEprust Tela
BOJIM3U MOBEPXHOCTH 3eMIIU
[loTeHuuanpHple U HENOTEHIMAIbHBIC
cwibl. CBs3b pabOTHl HETMOTEHIIMAIBHBIX
2.3.7 CUJI C U3MEHEHUEM MEXAHUYECKOW 3HEepruu
CHUCTEMBI  Tell. 3akoH COXpaHEHUs
MEXaHUYECKON IHEPTrun
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
539 TexHu4eckue ycTpoucTBa: ABUKEHUE PAKET,
o BOJOMET, KOMep, NPYKUHHBINA TUCTOJIET
[Ipaktuueckue pabotel. W3ydenue cBsizu
53,10 CKOpPOCTE€M TeNn TIpU HEYNpPyroM yaape.

HccnegoBanue CBsA3U pa6OTLI CHJIbBI C

H3MCHEHHEM MEXaHHMISCKOM OHCPIrUu TCJia

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA
##H#Part##OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHbIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KMHETUYEeCKON  Teopuu.  BpoyHOBCKoe
JIB>KEHUE. Hudbdysus. Xapaxrep
JBWKEHUS W B3aUMOJCHMCTBUSL  YaCTHUI
BelIeCTBa

Mopenu cTpoeHHs Ta30B, JXUIKOCTEH U
TBEPIABIX TE€T W OOBSICHEHHE CBOMWCTB

BEIIIECTBA HA OCHOBE ATUX MOJIeNeH

Macca MOJICKYII. Komuuecto BCIICCTBA.

[TocTostHHast ABoraapo




TennmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [lkana remneparyp Llenscus

Mopnens uneanbHoro rasa. OcHOBHOE
ypaBHEHHE  MOJEKYJISAPHO-KUHETHYECKOI

TCOPHU UACAIBHOI'O Ira3a

AbGconoTHas  Temmeparypa Kak — Mepa
CpPEeHEW KMHETUYECKON dHEPIUuH TEILUIOBOTIO
IBYKeHMs yactul rasa. [lxana remneparyp

KenbpBuna

VpaBuenue Knaneiipona — Mengeneesa.

3akoH /lanbToHa

I"azoBbIC 3aKOHBI. I/ISOHpOHCCCH B
nacajibHOM rasc C IIOCTOSHHBIM
KOJIMYCCTBOM BCIICCTBA: HU30TCpMa,

n30x0pa, n3obapa

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

3.1.10

[Ipaktuyeckue pabotbl. M3mepeHue macchbl
BO3/yXa B KJIACCHOM KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXy
rapaMeTpamMl COCTOSIHUSL — pa3peKeHHOTO

rasa

32

3.2.1

322

3.23

OCHOBbI TEPMOJAMHAMUKHU

TepmoanHamuueckas cucreMa. BHyTpeHH s
JHEPIUs TEPMOJUHAMUYECKOU CHUCTEMBI U

CITOCOOBI €€ N3MEHEHUS

KonuuecTBo TETJIOTHI u pabora.
BHyTpeHHsss ~ dSHeprusi ~ OJJHOATOMHOTO

NACAJIbHOIO ra3a

Buael Tennmonepenauu: TEIIONPOBOIHOCTb,
KOHBEKLMUsA, M3JIydeHHe. TernoéMKOCTh
Tena. YJelbHas TEINIOEMKOCTL BEIIECTBA.
Pacuér KOJINYECTBA TEIJIOTHI IpU

TEIIonepeaade




33

324

3.25

[TepBrrit 3aKOH TEPMOJIUHAMUKH.
IIpumeHeHue IIEpBOro 3aKOHA
TEPMOJIUHAMUKHU K U30IpoIIeccaMm.

I'paduueckas uHTEpIIpeTais paboTHI raza

TernoBble MamuHbl. [IpUHIMIIBI AEHCTBUS
TEIJIOBBIX MalllyH. [IpeobpazoBanms
SHEPTrUu B TEIIOBEIX MalllHax.
Koaddurnment nonesnoro aeicTeus (manee
— KII1) rermosoit mamuuel. Hukn Kapuo u
ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoOpatumocTh mpolieccoB B MPUPOJIE.
TemtoBele  aBUTATENN.  ODKOJIOTMYECKHE

HpO6J’I€MLI TCINNIOOHCPICTUKHU

3.2.7

TexHnueckue  ycTpolcTBa:  JIBUraTellb
BHYTPEHHETO cropaHus, OBITOBOM

XOJIOOUJIbHUK, KOHAUHUOHED

3.2.8

IIpakTrueckue paboTHI. H3mepenne

YAEIBbHON TEIITOEMKOCTH

###Par### AT PEI’ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

332

333

ITapooOpazoBanue u KOH/ICHCAIIMSL.
Wcnapenne u kumeHue. YenbHas TeEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUIICHUA OT AAaBJICHUSA

AOCOII0THASE U OTHOCHUTEIIbHAS BJIAXKHOCTH

BO3ayxa. HacklleHHslil map

Teépmoe Teno. Kpucramnmueckue u
amopdHble Tena. AHH30TPOIUS CBOWCTB
KpuCTaljIoB. }KI/I)IKI/Ie KpucTalibl.

COBpCMeHHBIe MaTCpHuaJIbl

3.34

3.35

IInaBnenue u KpucCTaJllIn3anus. VY nenbpHas

TeruioTa miasiaeHus. Cyonumanus

VYpaBHEHHE TEIJIOBOTO OajlaHca




3.3.6

TexHuueckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETpP,  KaJOpUMETP, TEXHOIOTUU
MOJIyYE€HHUSI COBPEMEHHBIX MaTepuajoB, B
TOM qucIie HaHOMAaTEpHaJIoB, u

HAaHOTCXHOJIOI'MHU

3.3.7

[IpakTrueckue paboTHI. H3zmepenue

BJIAJKHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

###HPari#OJIEKTPOCTATHUKA

4.1.1

OnekTpu3anusi Tela. OJEKTPUUECKUA 3apsij.
JIBa Bua SIEKTPUYECKUX 3apsi/IOB
[IpoBoaHMKH, JTUDJICKTPUKU u

MOJIYIIPOBOAHUKHU

4.13

3aKoH COXpaHCHHA JICKTPHICCKOI'O 3apAaaa

4.14

B3aumogeiictBue 3apsanoB. 3akon Kynona

Onextpuueckoe mnone. HanpsxéHHocTh
AIIEKTPUIECKOTO TIOJIS. [MTpuHIMD
cynepno3unuu. JluHUM ~ HaNpsKEHHOCTH

QJICKTPHUUYCCKOI'O IT0JIA

4.1.7

4.1.10

PaGora cun QJICKTPOCTATUYCCKOI'O  ITOJIA.

Tlorenuuan. Pa3HoCTh MOTEHIHMATIOB

HpOBO}IHI/IKI/I U JUBJICKTPUKHU B IMMOCTOAHHOM
QJICKTPUYCCKOM  TIOJIC. I[I/IBJ'ICKTpI/I"IeCKaH

IMPOHUIIACMOCThb

DneKTPOEMKOCTD. Konpnencarop.
ONeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOpA.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa

TexHnueckue ycTpOHCTBA: 3JIEKTPOCKOIL,
ANEKTPOMETP, AIEKTPOCTATUYECKAs 3alUTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN TPUHTED

[IpakTnueckue paboTHI. N3smepenune

BHCKTpOéMKOCTI/I KOHJACHCATOpa

4.2

HHPart#HIIOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKU B



PA3JIMYHbIX CPEJAX

4.2.1

VcaoBus CYLICCTBOBAHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKaA. WCTOYHHKH TOKA.

Cuia Toka. IlocTOSSHHBIN TOK

422

423

Hanpsokenune. 3akon Oma 17151 yyacTka Lenu

DJEKTPUYECKOE CONPOTUBIICHHE. Y ACIBbHOEC

COIIPOTUBJICHHUEC BEHIECTBA

424

4.2.5

[MocnenoBarenbHOE, napajiesbHoe,
CMEIIAaHHOE COCTMHCHHE TIPOBOTHUKOB
PaGota 2nEKTpUYECKOTO  TOKAa.  3aKOH

Jxoyinsa — Jlenna

4.2.6

MoIIHOCTh QJICKTPHUYCCKOI'O TOKa

4.2.7

anekTpoaBmkymasa cuna (mamee — IC) u
BHYTPEHHEE CONPOTUBJICHUEC HCTOYHUKA
ToKa. 3akoH OMa JyIsl IOJTHOW (3aMKHYTOI)

BHCKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBbIKaHHC

4.2.8

429

DNeKTpoHHass  MPOBOJUMOCTh  TBEPHABIX
METaJUIOB. 3aBHCHMOCTh COMPOTUBIICHUS
METaJJIOB oT TEeMIIEPaTyphI.

CBepxnpoBOIMMOCTb

OnexTpuueckuid Tok B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

[TonynpoBoAHUKHU. CobcTBeHHas u
MpUMeCHast MIPOBOJIUMOCTD
MOJIYITPOBOJTHUKOB. CaoiicTBa p-n

niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

DONeKTpUYecKUid TOK B  AJIEKTPOJIUTAX.
ONEeKTPOIUTHYECKAS JUCCOLUAIUS.

DNeKTpoIn3

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENbHBIM W HECAMOCTOSTEIbHBIN
paspsa. Paznuunnie TUTIBI
CaMOCTOATEJIBHOTO  paspsiga.  MosHuSL.

ITna3ma



TexHuueckue  yCTpOMCTBA:  aMmIepMeETp,
BOJITMETP, pEOCTaT, HUCTOYHUKU TOKa,
3NEKTpOHArpeBaTeibHbIe npuOopHI,
4.2.13 AJIEKTPOOCBETUTEIIbHbBIE npudopHl,
TEPMOMETP CONPOTHUBJICHUS, BaKyyMHBI
MO, TEPMHUCTOPI U (OTOPE3UCTOPHI,

HOJ'Iyr[pOBO,I[HI/IKOBHﬁ A0, raJlbBaHHKa

[IpakTrueckue paboTHI. N3yuenue

CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.
4.2.14 MNamepenne DJIC uCTOUHMKA TOKa U €ro

BHYTpPEHHEro conpoTtuBieHus. Habmonenue

QJICKTPOJIN3a

11 KUIIACC
Kon Koanposepsiemoro

pasiena S eMeHTa IIpoBepsiemble 3J1eMEeHTHI COAEPKAHUS

4 OJIEKTPOAMMHAMUKA

#HH#HPar#tH#H#MATHUTHOE IIOJIE. DJIEKTPOMAI'HUTHA A
NHAYKINUA

[TocTostHHBIE MarHUTHI.
431 B3anMopeiicTBuE TOCTOSHHBIX MAarHUTOB
MaruutHOoe mnosie. BekTop MarHUTHOMN
UHAYKIUW. [IpuHIMO — Ccynepro3uiuu.
4.3.2 Jlunnn MarauTHOM MHaykuuu. Kaptuna
43 JMHAUMA MAarHUTHOM MHAYKIUUA  TOJIS

INOCTOAHHBIX MaroHuToOB

MarsnuTtHoO€e 1oJ€e MPOBOJHUKA C TOKOM.
Kaptuna  auHMI  1oas  AJIMHHOTO
HpSIMOl"O HpOBO)IHI/IKa 158 3aMKHyTOFO
4.3.3 KOJIBLIEBOI'O TMPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. Bzaumoneiicteue

MMPOBOAHUKOB C TOKOM

434 Cuna Amnepa, €€ MOLyJIb U




HaIpaBJiCHUE

Cuna  Jlopenuna, €€ MoOaylb U

HarpaBjeHue. JIBHKeHue 3apsyKeHHOU

435 YacTUI[bI B OJHOPOJHOM MAarHUTHOM
nose. Pabora cubl Jlopenua
4.3.6 SIBiIeHME JIEKTPOMArHUTHOW UHAYKIIUU
437 [ToTok BeKTOpa MAarHUTHON UHIYKIIMHU
OJ1C UHIYKIUH. 3akoH
438
AJIIEKTPOMAarHUTHOM MHAyKuuu Papanest
BuxpeBoe anextpuueckoe mnone. IJC
WHAYKIUHA B TIPOBOJHHKE, ABUKYIIEMCS
439 TIOCTYNATENBHO B OTHOPOTHOM
MarduTHOM I10JI€
4.3.10 [IpaBuio Jlenna
NHIyKTUBHOCTS. SIBnenune
4.3.11
camouHaykuuu. J/1C camouHayKuuu
DHeprusi MarHUTHOTO MOJS KaTyIIKU C
4.3.12
TOKOM
43.13 DNEKTPOMArHUTHOE T10JIe
TexHu4eckne yCTPOWCTBA: IIOCTOSIHHBIE
MarHuTHI, 3JIEKTPOMATrHUTHI,
4.3.14 JIEKTPOBUTATEIIb, YCKOPHTEIH
AIIEMEHTAPHBIX YaCTHL], WHIYKIIMOHHAS
reyb
[IpakTnueckue  pabotel.  M3yuenue
MAarHUTHOTO TIOJII KaTyIIKH C TOKOM.
4315 HccnenoBanne ASHCTBUS TMOCTOSHHOTO

MarHuTa Ha  paMKy C TOKOM.
Uccnenosanue SIBJICHUS

BHeKTPOMaFHHTHOﬁ HHAYKIOHUU

5.1

KOJIEBAHUA 1 BOJIHBI

#H##Part#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

KoneobarensHas cucrema. CBoOOIHBIE



KoneOanus. ["apMoHnYecKkrue KoieOaHusl.
[lepuon, wacrora, amrumatyga u (asa

KoJieOaHuii

[IpyXuHHBIN MasITHUK.

MaremaTnyecKuii MasiTHUK
VYpaBHEeHHE TAPMOHUYECKUX KOJICOAHUH.
Kunematnueckoe u  JIMHaAMHUYECKOE

OIMCaHHEe K0JIEOATEILHOIO JABHKCHUA

[IpeBpamenue SHEPTHH npu
rapMOHHMYECKUX  KoyneOaHusix. CBs3b
aAMIUTUTY /bl KOJIeOaHUul UCXOIHON
BEIIMYUHBI C aMIUTUTYIaMH KoJieOaHUMH

eé CKOPOCTH U YCKOPCHU

Konebartenbupiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIC KOJIEOAHUS B
UCaIbHOM KOJICOATEIIbHOM KOHTYpE.
AHaJOTUST MEXIYy MEXaHUYCCKUMH U
3JIEKTPOMAarHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

3aKoH COXpaHEHHS  DHEpruu B

nacaJibHOM KoJie0aTeIbHOM KOHTYPC

5.1.10

Boinyx/1eHHbIE MEXaHUYECKHUE
konebanusa. Peszonanc. PesonancHas
KpHUBasl. BoinyxaeHHbie

SJICKTPOMArdHuTHBIC KOJICOaHHS.

Ilepemennbiii  Tok. CHHYCOMAAIBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIuTyHOE u JENCTBYIOLIEE
3HAYCHUC CUJIbI TOKA U HAITPAXKCHHA

Tpancdopmarop. [IpousBoxacTso,
nepegayva u norpedieHue
ANEKTPUYECKOMN JHEpIuHu.

DKOJI0ru4ecKue pPHCKH npu



5.2

MIPOU3BOJCTBE JJIEKTPUUECKONW HHEPTUU.
KynbsTypa HCIIO0Ib30BaAHUS

SJICKTPOSHEPI'HU B HOBCCHHGBHOﬁ KHU3HU

TexHU4ecKne yCcTpoicTBa: ceiicmorpad,

5.1.11 ANEKTPUUECKUI 3BOHOK, JIUHUN
AIIeKTporepeaay
[Tpaktuyeckue pabotsl. MccnemoBaHue
3aBUCUMOCTH nepuoja MaJIbIX
KoneOaHui Tpy3a Ha HUTH OT JUIUHBI
5.1.12 HUTA M Maccel rpy3a. HMccimenoBanue

MNEPEMCHHOTO TOKa B Ja(004 us3
IoCJIICJOBATCIIBHO CO@I[I/IHéHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa

##HPartHH#MEX AHNYECKUE 1 OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacnpoctpanenus. llepuon. Ckopoctb
pacnpocTpaHEHUs W JJIMHA  BOJIHBI.

HonepeqHHe H IIPOAOJIbHBIC BOJIHBI

522

523

H#H#Par#H HNHuTepdepentus u

TudpaKIus MEXaHUISCKUX BOJTH

3Byk. Ckopocth 3Byka. ['pomkocTb

3ByKa. Bricora ToHa. TemOp 3Byka

5.2.4

ONEeKTPOMarHUTHbIE BOJHBL. Y CJIOBHS
U3JIy4EHHUS] DJIEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuenTtanus BektopoB E, B u

UB BHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

525

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpaKeHHe, IpeIOMIICHUE,
HOJIIpU3aLus, Tudpakuus,
uHTEpPepeHIus. Cxopocth

SJICKTPOMArdHuTHBIX BOJIH

5.2.6

[IIkama 3JIEKTPOMATrHUTHBIX BOJIH.
[IpruMmeHeHne 3JIeKTPOMarHuTHBIX BOJIH B

TEXHUKE U ObITY



5.3

5.2.7

[TpuHIMIBI PaTUOCBA3H U TEIEBHUICHUS.
Pannonoxkanus. DNEeKTpOMarHuTHOE

3arpsi3HEHUE OKPY>KaIoIIEe cpeibl

5.2.8

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YIIBTPa3BYKOBAas JUArHOCTUKA B TEXHUKE
U MEIUIMHE, pajap, pagIuonpUEMHUK,
TeneBU3op, aHTeHHa, tenedon, CBU-

Ic4Yb

###HPariHH#OIITUKA

5.3.1

532

533

5.34

535

5.3.6

5.3.7

[IpsimonuneitHoe pacmpocTpaHeHue

CBeTa B OAHOPOHOM cpene. JIydu cBera

OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
cBera. lloctpoenne wW300paKeHMI B

ITUIOCKOM 3CpKaJIC

[penomiienne cBeTa. 3aKOHBI MPEIOMIICHUS
CBETa. AOCOIIOTHBIN IOKa3aTeib

IIPETIOMIICHUS

Ilonuoe BHYTPEHHEE OTpPayKECHUE.
[TpenenbHbIi yroin HOJIHOTO

BHYTPEHHETO OTPAKEHUS

Hucnepcust cera. CnoxHbI COCTaB

oenoro ceera. Llser

Cobuparorue U paccenBarolIue JTUH3HI.
Tonkas nuH3a. POKYCHOE PacCTOSIHUE U
onTUYeCKas Cujla TOHKOH  JIMH3BI.
IToctpoenne n300pakeHHH B
coOuparoIMX U paccerBAIOUINX JIMH3AX.
dopMyiia TOHKOM JIMH3BL. YBEIUYECHUE,

aBaeMoe JIMH30U

[Tpenenst MIPUMEHUMOCTH

FCOMCTpH‘-ICCKOfI OIITUKHU

538

Wntepdepennust cBera. KorepeHTHble

ACTOYHUKU.  YCIOBUS  HAOIIOAECHUS




MaKCUMyMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(baSHBIX KOI'¢pC€HTHBIX HCTOYHUKOB

Hudpakmuss  ceera. JludpakuuoHHas

pemérka. Ycnosue HAOIIOICHUS
5.3.9 [JIABHBIX MAKCUMYMOB IIpU [aJ€HUU
MOHOXpPOMaTH4YECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonspusanus cera
TexHu4eckue yCTpOMCTBA: OYKH, JIyIa,
dotoanmnapar, MPOEKIMOHHBIN ammapar,
53.11 MHKpPOCKOII,  TEJICCKOII,  BOJIOKOHHAas
ontuka, JUGPAKIUOHHAS  PEHETKa,
MIOJISIPOU
[IpakTnueckue pabotel. M3mepenue
MOKa3aTest MIPEJIOMIICHUS.
5.3.12

HccnenoBanue cBOICTB M300pakeHUI B

JIMH3aXx. Ha6J'IIOI[eHI/Ie JUCIICPCHHU CBCTA

BJIEMEHTGHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuipl IPUMEHUMOCTH KJIACCUYECKOHN
MEXaHUKH. [Tocrymatel TEOPUHU
OTHOCHUTEIIBHOCTH: MHBApUAHTHOCTH
MOIYJII CKOPOCTH CB€Ta B BaKyyMe,

MMPUHIUIT OTHOCHUTCIIBHOCTH OnHITEHA

6.2

6.3

OTHOCHTEIBLHOCTh OOIHOBPEMCHHOCTH.
3aMe,Z[JIeHI/Ie BpPpEMCHU U COKpaALICHUC

JJIMHBI

OHeprus ¥ UMIYJIbC  CBOOOJHOM

YaCTHUIbI

6.4

CBsi3b MaccChl C SHEprued U UMIYyIbLCOM
CBOOOJIHOM YAaCTHUIIBI. DHEPTHs TOKOS

cBOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3NKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU



7.2

7.1.1

®otonsl. Dopmyna Ilnanka cBs3u
sHeprun (OTOHa C €ro YacTOTOM.

DHeprus U UMIyibC GoToHa

OtkpbITHE u UCCIIeJOBaHHE
doroaddexra. Ompiter A.I'. Cronerosa.

3akonbl Gpororddexra

7.1.4
7.1.5

7.2.1

7.2.2

7.2.3

YpaBHeHue DHHIITENHA I
dbotoadpdekra. «KpacHas  rTpaHULIA»
dororddekra

Hasnenue ceera. Onbitel [1.H. JIebenesa
XUMHYECKOE ICMCTBHE CBETA
TexHuueckue YCTPOMCTBA:

CbOTOBJ'IeMCHT, (bOTOHaTqHK, COJIHCYHasd

Oarapes, CBETOUO/

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbBITEL
Pezepdopaa no uccnenoBanuio
cTpoeHus aroma. [nanerapnas mozens

aromMa

[Tocrynatet  bopa.  U3nyuenme wu
noryomeHne (HOTOHOB MpU Hepexone
aToMa C OJHOTO YPOBHS JHEPrUM Ha
apyroi. Bunbel  cnextpoB.  Crhektp
YPOBHEW SHEPTUH aTOMa BOAOPOAA

BosmoBele cBolicTBa yacTtuil. BoaHEBI ¢
bponns. KopnyckynsipHo-BOIHOBOMI
nyanmu3Mm. Jludpakiust s7eKTpoHOB Ha

Kpucrajuiax

7.2.4

CnoHTaHHOE u BBIHYKJICHHOE
W3JIy4yeHHE. YCTPOWCTBO W TPUHIIMI

paboThI nazepa

7.2.5

TexHuueckue YCTPOWCTBA:
CHEKTpaJIbHbIM aHanu3 (CHEeKTPOCKOI),

Ja3ep, KBAHTOBBIM KOMIIBIOTCP



7.3

7.2.6

7.3.1

7.3.2

[Ipaktnueckue paboTel. Habmronenue

JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

Meroapl HaOMIOACHUS W PETUCTpAIlUU

SJICMCHTAPHBIX YaCTUIL]

OTKpbITHE PATUOAKTUBHOCTU. OTMBITHI
Pesepdopna mo ompeneneHuro cocraBa
pajanoakTUBHOrO u3iydyeHus. CBoiicTBa
anbda-, oera-, ramMmma-mu3JIy9eHHS.
Bnusiaue pagyioakTUBHOCTH Ha JKUBBIC

OpraHu3MbI

7.3.3

7.3.4

OTkpbITHE TPOTOHA M  HEUTpPOHA.
Hyxnonnast mogens sipa [eiizenbepra —
WBanenko. 3apsa sapa. MaccoBoe 4HCIo

sapa. M3oTonsl

Anbda-pacna. DNeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacnan. ['amma-
U3Iy4YeHHEe. 3aKOH  PaJHOaKTUBHOTO

paciaaa

7.3.5

7.3.6

7.3.7

OHeprusi CBSI3M HYKIOHOB B spe.
Anepusie cuibl. Jlegext mMacchl siapa
SnepHele peakunu. JleneHue u CUHTE3
anep

Anepubii  peaktop.  TepMosaepHsbIi
cuHre3. [IpoGieMbl U  MEPCHEKTUBBI
SAJIEPHOM DHEPreTUKU. OKOJIOTMYECcKUe

ACIICKThI HﬂepHOﬁ OHEPICTUKU

7.3.8

OnemeHTapHble  4acTULbl. OTKpbITHE
II03UTPOHA. @yHIaMEHTAIIbHBIE

B3aMMOJEHCTBHUI

7.3.9

TexHu4yeckue yCTpOMCTBA: JTO3UMETP,
Kamepa BuibcoHa, siepHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotsl. MccnenoBanue



8.1

TPEKOB YaCTHII (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3UKU

Bun 3Bé3qH0r0 Heba. Co3Be3nusl, sipKue
3BE3 MBI, IUIAHETHI, ux BUIUMOE

NIBIDKEHUE

8.2

8.3

Conueuynass cucreMa. IlmaHeTsl 3eMHOU
rpynnbl.  [lmaHeTel-ruraHTel W HX
CITYTHUKH, KapJIUKOBBIE IUIAHETHI.

Mausie Tesra COMHEUHON CUCTEMBI

Connne, dorochepa wu armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Ucrounuk sneprun CosiHIIA U 3BE3NT

8.5

3BE3/1bI, X OCHOBHBIC XapPaKTCPHCTUKU:
Macca, CBETUMOCTb, PAJIYC, TEMIIEpaTypa,
HX B3aHMOCBSI3b. Juarpamma
«CHEKTPATIBbHBIN KJIACC — CBETUMOCThHY.
3Bé31pI IIABHOM IIOCIIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTb» JUIS

3BE31 TJIaBHOU IIOCICA0BATCIIbHOCTHU

8.6

#H#Par#H##BHyTpeHHee CTpoeHHE 3BE3N.
CoBpeMeHHbIE IIPEICTaBIICHUS 0
MPOUCXOKIeHNU U 3Boytounu ConHua U

3BE3. DTaIbl )KU3HU 3BE3]

8.7

8.8

8.9

Mneunsiii Ilyte — Hama ['amakTuka.
CnupanbHass ~ cTpykrypa [amaktukw,
pacupeneneHue 3BE3M, ra3a M IBUIM.
[Tonoxxenne u paBwxkenue ConHua B
[Nanaktuke. Ilmockas u cdepuyeckas

MHOJICUCTEMBI I allTakTUKU

Tuner ramaxkThk. PagmoramakTHKH U
KBazapbl. UYEpHble IBIPBI B AApax

TaJIaKTHUK

Bcenennas. Pacmmpenue BcenenHoil.




3akon XaO0ma. Pa3Oeranue rajiakTuk.
Bospact u paguyc Bcenennout, teopus
Bosbmioro B3pbiBa. Mogenb «ropsideit

Bcenennoi». PenukroBoe n3nydeHue

MacmrabHast cTpykTypa BceneHHOI.
8.10 MeraraiakTuka. Hepeménnsie

poOIeMBbI ACTPOHOMUH

YYEBHO-METOJANYECKOE OBECIIEHUEHUE OBPA3OBATEJIBHOI'O
IMPOLIECCA

OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI 1JI15S1 YYUEHHUKA

» Gusuka. 10 knacc. Maxumes [.4., ByxoBues b.b., Corckuit H.H.; mon penakmueit
[TapdentbeBoit H.A. Aknnoneproe odmectBo «M3narenscTBo «IIpocBemieHne»

» @usuka. 11 kmace. Mskues I'.41., byxoBues b.b., Yapyrun B.M.; nox pegakuuein
[TapdentbeBoit H.A. Aknnoneproe odmectBo «M3narenscTBo «IIpocBerieHue»

METOANYECKHUE MATEPUAJIBI JIJIS1 YUYUTEJIA

1) Coopuuk 3anau o ¢usukel0-11 knaccel. bazoserit yposens / [lapdentnrena
H. A.

2) ®usuka. Paboune nporpammel. [IpeamerHas TUHUS yIeOHUKOB
"Knaccuaeckwmii kypc". 10-11 xmaccer / [llaranuna A. B.

3) Terpanp m1s maboparopHbiX padbot nmo ¢usuke, 10, 11 k. / [TapdpenTrera
H.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

BuptyanbsHble 1aboparopHsle paboThl: https://efizika.ru

Enunas xomexiust LIOP: http://school-collection.edu.ru/collection/ n-t.ru
OnexkTpoHHas OubIMoTeKa HayKa M TeXHuKa: https://n-t.ru/
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