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NNOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpeHEero odmiero oopasoBaHus pa3paboraHa
Ha OCHOBE TOJO0XEHUN 1 TpeOOBaHUHN K pe3y/IbTaTaM OCBOEGHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMmBl,
npeacraBieHHbx B PI'OC COO, a takxe ¢ yuéroM (emepanbHOil pabodeil mporpaMmMbl BOCIIUTaHUS U
KOHIICTIIIUKM TpernoAaBaHusi ydeOHoro mpeamera «®Pusnka» B 00pa30oBaTeIbHBIX OpPraHU3AMAX
Poccuiickoii @enepaiuu, pealn3yonX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Conepxanue mporpaMMmbl 1O (U3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYWHOM
KapTUHBI MUpa oOyyaronuxcsa 10—11 kiaccoB npu o0yuenun ux ¢usznuke Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-/IEITeIIbHOCTHOTO TIoxoa. [Iporpamma o ¢usuke coorBercTByeT TpedboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, IMPEJAMETHBIM M METalpeAMETHBIM pe3yJbTaTaM OOyuYeHHus, a TakKkKe
YYUTBIBAET HEOOXOAMMOCTh pPEAIM3alUU MEXKIPEIMETHBIX CBSI3eH (PU3MKH C €CTECTBEHHO-HAYYHBIMU
yueOHBIMU TIpeMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE eI W3Y4YeHUs (PU3UKK HA YPOBHE CPEIHEro
obmero oOpa3oBaHUs, IJIAHUPYEMBbIE pE3YJIbTaThl OCBOCHHS Kypca (M3HMKH: JHYHOCTHBIE,
MeTarpeMETHbIC, TpeAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

e [UIaHUpYEMbIe pe3yNbTaThl OCBOCHUSA Kypca (u3uku Ha 0a30BOM YPOBHE, B TOM YHCIIE

peIMETHBIEC PE3yAbTaThI MO ro/laM O0yUYeHUS;

e conepxanue yuyeOHoro nmpeamera «Pu3nkay mo rogam o0ydeHwusl.

®u3rKa Kak Hayka 0 HanboJiee 00IIMX 3aKOHAX MPUPO/IbI, BEICTYIAs B KAYeCTBE y4eOHOro MpeAMeTa
B IIIKOJIC, BHOCUT CYIIIECTBEHHBIM BKJIA] B CUCTEMY 3HAaHUH 00 okpyxkaromem mupe. IIkonbHBIH Kypc
(bu3KUKHN — CHCTEeMOOOPA3YIOIIUA 17151 €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB, TOCKOJIbKY (hU3HUECKUE
3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMbIX XUMHEH, Onosiorueil, pusndeckoi reorpadueit
u actpoHomueil. Micnonp3oBaHue U akTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUHN OMpeNessieT XapakTep U
pa3BUTHE pPa3HOOOPa3HBIX TEXHOJOTHI B chepe YHEPreTUKHU, TPAHCIIOPTA, OCBOSHHSI KOCMOCA, TTOTYIEeHUS
HOBBIX MaTE€pPUAJIOB C 33JIaHHBIMU CBOWCTBaMU U Jpyrux. M3yuenue (pu3MKu BHOCUT OCHOBHOM BKJIQJ B
dopMHpOBaHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa oOOydaromuxcs, B (HopMUpOBaHHE YMEHHA
MPUMEHSTh HayYHBIH METO/I TO3HAHUS NP BHITOTHEHUH UMHU Y4EOHBIX UCCIIEeI0OBAaHUI.

B ocHOBY Kypca Qpu3uKu 11s1 YPOBHS CPEAHETO O0IIero 00pa3oBaHus MOJOXKEH P UACH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUHU C HEH KypcC SIBIISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepuai U3 BCEeX pa3esioB PU3NKH, BKIIOYAET KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW MaTepuanl Kypca (GU3MKH OOBEIMHEH BOKPYT
¢uznueckux Teopuil. Beaymum B Kypce sBisercs (OpMHUpPOBAHUE MPENCTAaBICHUM O CTPYKTYPHBIX
YPOBHSIX MAaT€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusanusi TMpeanoiaraeT HCIOJb30BAHUE T'yMaHUTapHOIO
noTeHIManza Gu3nyeckoi HayKu, OCMBICIIEHHE CBA3H Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA, & TAKKE C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU MPoOIeMaMHu.

Hoes npuknaonou nanpaenrennocmu. Kype Gusmnku npeanonaraetT 3HakOMCTBO C IIUPOKUM KPYroM
TEXHUUYECKHUX U TEXHOJIOTHYECKUX MPUIIOKEHUN U3yUEeHHBIX TEOPUI U 3aKOHOB.

Hoes skonozuzayuu peamn3yercsi OCPEACTBOM BBEJCHUS 3JIEMEHTOB COJIEPKaHMs, TOCBAIIEHHBIX
9KOJIOTHYECKUM Mpo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C PA3BUTHEM TEXHUKU U TEXHOJIOTUH, a
TaKxke 00CyKAeHUs IPoOIeM PallMOHATIBHOTO PUPOJIOTIONB30BAHUS U HKOJIOTHUECKONW OE30MaCHOCTH.

Ctep)KHEBBIMU AJIEMEHTaMU Kypca (U3UKU Ha YPOBHE CpeIHEro oouiero oopazoBaHus SBISIOTCA
¢usnueckue Teopun (HopMupoBaHHE MPEICTABICHUI O CTPYKTYpe MOCTPOCHUS (PU3HUUECKON TEOPUH, POIIH
(dbyHIaMEHTaIbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX IMPEACTaBICHUSIX O MPUPOJE, TPaHHIIAX
IPUMEHUMOCTH TEOPUH, 111 OTIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUH U MPOILIECCOB).

CucTeMHO-JIeATEIbHOCTHBIA TOJIX0J B Kypce (U3HKU peanu3yercs IMpekae BCero 3a Cuér
OpraHu3alK 3KCIIEPUMEHTAIBHON IesTeIbHOCTH o0yydatonuxcs. Jlist 6a30Boro ypoBHs Kypca GU3NKU —
3TO UCIOJIb30BaHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPaTOPHBIX padoT,
KOTOpbIE B Mporpamme mo ¢u3uke oObeANHEHBl B OOIIMN CIUCOK YYEHMUYECKUX MPAKTHUECKUX padoT.
Boigenenue B ykazaHHOM IepedHe J1a0OpaTOpHBIX paboOT, MPOBOJUMBIX JJIsi KOHTPOJIS U OLICHKH,



OCYILIECTBIISIETCSl YYaCTHUKaMH 00pa30BaTEIbHOIO IpoIecca UCXOAs U3 0COOEHHOCTE! TUIAHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. IIpu 3TOM oOOecreunBaeTcsi OBIaJeHHE OOYYAIOUIMMHUCS YMEHUSMH
MPOBOANTH KOCBEHHBIE U3MEPEHHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (M3MYECKUX BEITUYMH U MOCTAHOBKY
OTIBITOB TI0 POBEPKE NPEATIOKEHHBIX THIIOTE3.

bonbuioe BHUMaHME yaensieTcsl PEUICHHIO PAacYETHBIX U KAauyeCTBEHHBIX 3adad. llpu stom s
pacu€THBIX 33/1a4 IPUOPUTETOM SIBIISIFOTCS 331a4H C IBHO 33JJaHHOHN (PU3NYECKON MOJIENbIO, TI03BOJISIONIHIE
IPUMEHSTh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszieiia Kypca, TaK U UHTETpUpPYS
3HAHUS U3 PA3HBIX pa3/eioB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIFOTCA 3aJaHHsI Ha 00BSICHEHUE
poTeKaHus PU3NYECKUX SBJICHUM U MIPOLIECCOB B OKPYXKAIOIIEH )KU3HU, TpeOyrolre Bbioopa puandeckon
MOJIENU JIJIsl CUTYaIluH PaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBaHusimu PI'OC COO k MarepuaabHO-TEXHUYECKOMY OOCCIECUYCHHIO
yaeOHoro mporecca 0a30BbIid YpOBEHb Kypca PU3UKH Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHus JOJIKCH
U3y4aTbCs B YCIOBHUSAX IMPEIMETHOro KaOuHeTa (PU3MKU WU B YCIOBHSIX MHTETPUPOBAHHOIO KaOMHETa
NPEMETOB ECTECTBEHHO-HAyyHOro Uukia. B kaOuHere (u3MKM [TOMHKHO OBITH HE0OXOAMMOE
nabopatopHoe 00OpyAOBaHUE JUIsl BBINOJHEHUS YKa3aHHBIX B IPOrpaMMme MO (PU3UKE YUEHUUYECKUX
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyJOBaHUE.

JlemoHcTpannoHHoe 000pyaoBaHue (GOPMUPYETCS B COOTBETCTBHH C MPHUHIIMIIOM MHUHHMAIbHOM
JIOCTAaTOYHOCTH M O0ECNEeUrBaeT IOCTAHOBKY MEPEYMCICHHBIX B IMpOrpaMMe MO (DHU3HKE KITFOUEBBIX
JEMOHCTpAalMii U1l  HWCCIEAOBAaHUS HW3YYaeMbIX SIBICHUW W TPOIECCOB, HMIHUPUYECKUX H
(dyHIaMEHTABHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaboparopHoe oOOpyaOBaHHE ISl YYCHMUYECKHUX MPAKTUYECKUX paboT ¢opMmupyercs B BUIC
TEMATUYECKUX KOMIUIEKTOB M 00ECHeuMBaeTCS B pacdyére OAHOTO KOMILICKTa Ha JIBYX OOYYarOIIUXCH.
Temaruueckue KOMIUIEKTHI 1a0OPaTOpPHOro 000pyAOBaHUS JOJKHBI OBITH MOCTPOCHBI HA KOMILUIEKCHOM
UCTIOJIb30BaHUH aHAIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPHUTEIBHBIX CHCTEM B
BHJIC TU(PPOBBIX JTaOOPATOPHUIA.

OCHOBHBIMU TIETISIMU H3Y4YCHUST (PU3UKU B 00IIEM 00pa30BaHHUHU SIBISIFOTCS:

e (QopmupoBaHuE UHTEpeca W CTpPeMJICHUS OOydYaloImIUXCs K HaydHOMY HM3yYEHHUIO MPHUPOJBDI,

pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE MPEJCTABICHHUIA O HAYYHOM METOJIe TO3HAHUSA U (HOPMUPOBAHHE HCCIICAOBATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIIHM SIBJICHHUSIM;

e (opMupoBaHHE HAYyYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHsl OCHOB CTPOEHUSI MaTepHH
U GyHJaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHHUI 0OBACHATH SBJICHUS C UCIIOJIb30BaHUEM (DU3MUYECKUX 3HAHUHN U HAyYHBIX
JI0Ka3aTeNlbCTB;

e (opMupoBaHHE TMPENCTABICHUA O ponn (PU3MKH JUTST Pa3BUTHUS JAPYIHX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3THX Ienell o0ecrieunBaeTcsl pelleHueM CeIyoluX 3ajad B Mpolecce U3y4yeHHs

Kypca (PU3MKH Ha YPOBHE CPEHET0 OOIIEero 00pa3oBaHus:

e [pUOOpEeTeHUE CUCTEMBI 3HAaHUI 00 OOIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYass MEXaHUKY, MOJIEKYJSIpHYIO (U3HKY, S3JEKTPOJIMHAMMKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTHI acTPOU3UKY;

e (opMupoBaHME YMEHHH NPUMEHATh TEOPETUYECKHUE 3HAHUSA A OOBACHEHHS (PU3UUECKUX
SIBJICHUH B TIPUPOJIE U JUISI IPUHATHUS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;

® OCBOEHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 33/1a4 C IBHO 33JaHHON (PM3NIECKON MOJIENbIO, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSITEIIEHOE CO3/IaHMe (U3NIECKON MOJENH, aJeKBAaTHON YCIOBHSIM
3a]a4uu;

e TOHMMaHWe (U3MYECKMX OCHOB W TPHHIHUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

® OBJIQJICHWE METOJaMH CaMOCTOSITEIFHOTO TUIAHUPOBAHHWS W TPOBEACHUS  (PU3UICCKUX
OKCTIEPUMEHTOB, aHalM3a W WHTEPIpEeTalui HH()OpMAIK, ONpeAeTeHUs JOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;



® CO3/aHUE YCJIOBUWA i1 Pa3BUTUA YMEHUUW MPOEKTHO-UCCIEIOBATEIbCKOM, TBOPYECKOM
ACATCIIbHOCTH.

Ha n3ydenne ¢puszuku (6a30BbIi ypOBEHB) Ha YPOBHE CpeiHEro o01iero oopazoBanus oTBoautcs 136
yacoB: B 10 kitacce — 68 yacoB (2 4aca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).

[Ipennaraemslii B mporpamme 1o Gpusuke nepeyeHsb 1a00paTOPHBIX U MPAKTHUECKUX paboT sIBIsieTCs
PEKOMEHJOBAaHHBIM, YUUTENb JENaeT BBIOOP MPOBEACHUS JAOOPAaTOPHBIX PAOOT M OMBITOB C YUYETOM
WHAUBUAYAIbHBIX OCOOCHHOCTEHN 00yJarommxcs.

COJEPXAHUE OBYUYEHUA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT' 0 MO3HAHUS
®du3uka — HayKa o npupoae. Haydnsle MeTOIbI TO3HAHUSA OKpYyXkKarolero mupa. Posis skcnepumenTa
U TEOPUH B IIPOLIECCE O3HAHUS MPUPOIbI. DKCIIEPUMEHT B (hU3HKE.
MonenupoBanue (GU3NYECKUX SABICHHUNA U mporieccoB. Hayunpie rumote3sl. @u3nveckue 3aKOHbI U
TeopHH. I 'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBHUS.

Posib 1 MecTo ¢u3uKku B popMUpOBaHUH COBPEMEHHON HAyYHON KapTHHBI MHUpPA, B TPAKTHYECKOM
JESATEIIBHOCTH JIFOJIEH.

Jlemoncmpayuu
AHanoroBble U ITU(POBBIC U3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBumxeHue. OTHOCHTENIBHOCTh MEXAaHMYECKOro JBWKeHUs. Cucrema oOTcuéra.
Tpaexropus.

[Tepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepualibHOM
TOUYKH, UX MPOEKIMU Ha OCH CUCTEMBI KoopArHAT. Cli0’KkeHUE IEePEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMONIMHENHOE ABMXKeHue. | paduku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS, IyTH U NIEPEMEILICHUS] MATEPUAIIbHON TOUYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKopeHne CBOOOAHOTO MaCHHUS.

KpuBonuneriHoe aBukeHue. [[Br>kKeHWEe MaTepUalibHOW TOYKHA MO OKPYKHOCTH C MOCTOSIHHOM MO
MOJIYJIF0 CKOPOCTBIO. YTJOBas CKOPOCTh, JHHEHHass ckopocTh. Ilepumon u yactoTa oOparieHus.
LlenTpocTpeMuTENLHOE YCKOPEHHE.

TexHu4ecKkue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPSIOB, LIETIHbIE
U pEMEHHBIE NIEPEIayn.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, HILTIOCTPAls KHHEMATUYECKUX XapAaKTEPUCTUK ABUKECHUSL.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

HamnpaBnenue ckopocTH Npu ABUKEHUU TTO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3ydeHne HepaBHOMEPHOTO JBUXKEHUS € LIEJIBIO ONPEAECIEHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue COOTHOMEHUS MEXAY IMYTAMU, TPONAEHHBIMU TEJIOM 3a MOCJIEA0BATEIbHBIC PABHBIC
MIPOMEKYTKH BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenue ABUKEHUS MIAPUKA B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocuTensHOCTH ["anunes. [lepssiii 3akoH HeroToHa. MHEpunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuntun cynepmo3uiuu cui. Bropoi 3akoH HeroToHa nmjisi MatepuaibHON
Touku. Tperunii 3akoH HploTOHA /U151 MaTepuanbHbBIX TOYEK.



3akoH BceMUpHOro TsroreHus. Cuna Tsxectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Bunsl Tpenust (mokos, ckonbxenus, kauenus). Cumna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIBXKEHUS U cuiia TpeHus nokos. Koadduuument tpenus. Cunia CONpOTUBICHUS MIPU IBUKCHUU TEJa B
JKUJKOCTHU WM rase.

[ToctynarenpHoO€e 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MoOMEHT Cuibl OTHOCUTEIBHO OCH BpateHus. [1nedo cunbl. Y cnoBus paBHOBECHS TBEPAOIO Tea.

TexHuueckue ycTporucTBa U MPAKTUYECKOE TPUMEHEHHE: TOAILUITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aUMOJIEHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CiioxxeHue cuil.

3aBUCUMOCTh CHUJIBI YIIPYTOCTH OT AepopManuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaJICHHUH.

CpaBHeHuE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecust TBEpAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHue ABMXeHUs OpycKa MO0 HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B IIPY>KMHE U PE3MHOBOM o0pasLe, oT
ux neopMarum.

HccnenoBanue yciioBUi paBHOBECHUS TBEPJIOTO TeJa, UMEIOILET0 OCh BPAILICHHUS.

Tema 3. 3akonvl coXpanenus 6 MexaHuke

Nmnynbc MmarepuanbHOM TOYKU (Tena), CUCTEMBbl MaTepUalbHBIX ToueK. VMIynbc Cuiibl U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJbca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBI.

Kunernyeckas sHeprust MaTepuanbHOM TOUkH. Teopema 00 H3MEHEHUN KHHETHUECKON YHEPTUU.

[TorenunanbHass sHeprus. [loTeHuManpHas >Heprus yHnpyro Ae(GOpMHUPOBAHHOW MPYKHUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHbIe U HETIOTEHIMANIBbHBIE CUIIBL. CBSA3b pabOTHI HEMOTEHIUANBHBIX CHJI C U3MEHEHHEM
MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXAaHUYECKOM JHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHueCKue yCTpOiCTBa U MPAKTHUYECKOE MPUMEHEHHE: BOJAOMET, KONED, NPYKUHHBIM MTUCTOJIET,
JBUKEHHE paKerT.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexon moTeHIIMAIbHON PHEPTHH B KHHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne abCOTIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3W pabOTHl CUJIBI C M3MEHEHMEM MEXaHMUYECKOW SHEPruM Tela Ha IpuMepe
PaCTsKEHUS PE3UHOBOTO KIyTa.

Pasnen 3. Moaekyasipaast Gu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE TTOJIOKEHUS MO.]'IGKy.]'IprHO-KHH@TH‘I@CKOI\/’I TCOPHUU MW HX OIIBITHOC 000CHOBaHHE.
BpoynoBckoe nasmxenue. npdysus. Xapakrep ABHKEHHUS U B3aUMOICHCTBHS YaCTHII BeliecTBa. Moaenu
CTPOEHHUS Ta30B, KUAKOCTEH U TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIEIEH.
Macca u pazmepsl monekyi. KonnuectBo Bemectsa. [loctosnnas ABorampo.
TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.



Mopenb nneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UI€aTIbHOTO
ra3a. AOCoOIIIOTHAs TeMIepaTypa Kak Mepa CpeIHe KHHETUYECKOW SHEPTUHU TETUIOBOTO JBUKCHHSI YACTHII
raza. Illxkana temnepatyp KenpBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Knamneiipona. 3akoH
HanpToHa. M3omporecchl B MACATBHOM Ta3e € IMOCTOSHHBIM KOJHYECTBOM BemiecTBa. [ padudeckoe
IpeJICTaBICHNE U30IPOIIECCOB: U30TEPMa, U30X0pa, n306apa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITHL, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHHE BELIECTBA, (OTOrpaduu MOJIEKYJI OPraHUYEeCKUX
COCTUHEHUN.

OmnbITe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBHUS.

Monens, WIUTIOCTpUPYIOLIAs IPUPOLY JaBJIEHUS ra3a Ha CTEHKH COoCya.

OnBIThL, HJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3[yXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpEeHUU 00bEMa KOMHATHI,
JTaBJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMEeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoannamuyeckasi cuctema. BHyTpeHHsIsI SHEPTUs TEPMOIUHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHns. KonmndecTBo TemoTsl v paboTa. BHYTpeHHss SHepIrust OAHOATOMHOT'O UICaIbHOTO ra3a. Bumbl
TEIJIONEepelaul: TEIUIONPOBOJHOCTb, KOHBEKLHSA, H3JIy4y€HUE. YJIeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonunuecTBo TennoTel npu Temionepeaaye.

[Tonstue 06 annabaTHOM Tporiecce. [1epBolit 3akoH TepMoauHaMuKU. [I[puMeHeHne nepBoro 3aKkoHa
TEPMOJIMHAMHKH K n3omnporeccam. [ paduueckas HHTEpIpeTanus padoThI rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TemoBple Mammubl. [IpuHnunel aeicTBust TemioBbiX MamuH. [IpeoOpa3oBaHus »HEpruu B
TeruioBbIX MamuHax. Koaddumument mnoneznoro aeiictBust TeruoBoil Mmammubl. {ukn KapHo u ero
KOA((UIIUEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE POOIEMBbl TEIIIOIHEPTETUKY.

TexHuueckue YCTpPOWCTBA M MPAKTHUYECKOE NPUMEHEHHWE: JIBUraTelb BHYTPEHHErO CrOpaHMs,
OBITOBOW XOJOIUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

V3MeHeHne BHYTpEHHEN HEPIUU TeJla IPU COBEPILIEHUU pabOThI: BbUIET MPOOKH M3 OYTBHUIKU MO
NEHCTBHEM  CXAaToro BO3[yXa, HarpeBanue oddupa B JaTyHHOM TpyOke MyTEM  TpEeHHS
(BUICOIEMOHCTpAITHS ).

H3meHeHne BHYTpEHHEH dHepruu (TemiepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAaKTUBHOTO JABUTATEIS.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. DPazosvie nepexoont

[TapooOpa3zoBanue u KoHJeHcauus. VcmapeHue u KureHue. AOCOIIOTHAasE M OTHOCUTENIbHAs
BIQXHOCTh BO3Ayxa. HaceimeHHbIH map. YaenpHas TEIIoTa MapooOpa3oBaHUsA. 3aBUCHMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS.

TBépnoe teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPONHUS CBOUCTB KpucTauioB. JKuakue
kpucrtauibl. CoBpeMeHHble MaTtepuaibl. [InaBnenne u Kkpuctamimsaius. Y AelibHas TEIUIoTa IMJIaBIEHUS.
CyO6numarusi.

YpaBHeHHUE TEII0BOro OajgaHca.

TexHuyeckue yCcTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTMH MOJTYyYEHHUs COBPEMEHHBIX MaTepUaIOB, B TOM YMCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu



CBolicTBa HaChIIIEHHBIX MapOB.

Kurenvie npu MOHM>KEHHOM JIaBJICHHH.

CriocoObI H3MEpEHHSI BIAKHOCTH.

HaGmronenre HarpeBaHus U IIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.
JleMOHCTpaIus KpUCTAJIIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

H3MepeHne OTHOCUTEIBLHOHN BIIAYKHOCTH BO3/yXa.

Pasznea 4. diekTpoauHaAaMUKA

Tema 1. Inexkmpocmamuka

DJIeKTpu3anusa Tela. DJIEKTpUYecKuid 3apsia. JlBa Buza siekTpuueckux 3apsanaoB. [IpoBoaHukw,
JURJIEKTPUKY U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsja.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodedHbli 3JIEKTPUYECKU 3apsil. DIESKTPUIECKOE TOJIE.
HanpsbkéHHocTh  dnektpruyeckoro nosid. IIpuHnun cynepno3unuu 3neKTpudeckux nosjed. Jlunuum
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MTOJISL.

Pabora cun snexrpocratuueckoro mnoss. [lorenuuan. PasHocts noreHuumanos. IIpoBoaHuku u
JIUAJIEKTPUKU B 3JIEKTPOCTATUUECKOM M0J€. JuanekTpuyeckas npoHUIaeMOCTb.

OnekTpoéMkocTh. KonzeHcatop. DneKTpoEMKOCTb IIII0CKOI0 KOHIEHCATOpa. DHEprus 3apsKeHHOTO
KOH/JIEHCATOopa.

TexHuueckue ycTpoWCTBa U IPAKTUUYECKOE IPUMEHEHHE: DJIEKTPOCKOI, AJIEKTPOMETP,
AIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHHE SJIEKTPONPUOOpPOB, KOHIEHCATOP, KOMUPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBue Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIeKTpOCTaTUYECKas 3alIHTa.

JM3neKTpuKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPa OT IJIOLIAAN IJIACTHH, PACCTOSHUS MEXKIY
HUMU U JTUIEKTPUUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNEeKTPUUECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTpUUECKOro Toka. Mcrounnku Toka. Cuia Toka.
ITocTOsIHHBIN TOK.

Hamnpsokenue. 3akon Oma 1715 yyacTka LernH.

DNEKTPUYECKOE CONPOTUBIICHHE. YENbHOE CONPOTUBJICHHE BellecTsa. llocnenoBaTenbHoe,
napauleIbHOE, CMEIIaHHOE COEIMHEHNE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoOmHOCTb 31EKTPUYECKOT0 TOKA.

DNEeKTpOABMKYIIasl CUjla U BHYTPEHHEE CONPOTUBJICHHE UCTOYHHMKA TOKA. 3akoH OMa JIsl MOJTHOM
(3aMKHYTO) a5ekTpuueckoil nenu. Koporkoe 3ambikanue.

ONEeKTpOHHAs MPOBOJAMMOCTb TBEPHABIX METAJIOB. 3aBHUCHMOCTb COMPOTHBIICHHUS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTpUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCcTBEHHAst U IPUMECHAas TPOBOIMMOCTH MOJIYIPOBOAHUKOB. CBOHCTBa P—N-
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUH TOK B PacTBOPAx M pacIjiaBax NIEKTPOJIUTOB. DIEKTPOIUTHUECKAs AUCCOLUALUS.
DIIEKTPOIH3.

DnexkTpudeckuil ToK B ra3zax. CaMOCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3psaa. Monnus. [lna3ma.



TexHHYeCKHMe yCTPOWMCTBA M NPAKTHYECKOE IPUMEHEHHE: AaMIIEPMETP, BOJBTMETP, PEOCTaT,
UCTOYHUKU TOKa, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI, AJIEKTPOOCBETUTENIbHBIE NPHOOPHI, TEPMOMETP
COIIPOTHUBJIEHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPbl MU (POTOPE3UCTOPHI, IMOIYNPOBOAHUKOBBIM JIHOL,
raJlbBaHMKa.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBMCUMOCTb CONPOTHUBIICHUS LWJINHAPUYECKUX ITPOBOJHUKOB OT [UIMHBI, IIOAAH ITOIEPEYHOrO
CEYEHHUs U MaTepuaia.

CMemaHHOe COeIUHEHUE IPOBOIHUKOB.

[Tpsimoe n3MepeHue 3IeKTpoABUKYIIEH cuiibl. KOpoTKoe 3aMblKkaHNe ralbBaHUUYECKOT0 3JIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsg ¥ IPOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHnue 31eKTpOABUKYIIEH CUiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

HaGnronenue snexrposnusa.

Me:xknpeameTHble CBSI3H

N3yuenue kypca ¢pu3uku 6a3oBoro ypoBHs B 10 ki1acce oCyIIecTBISETCS € yUETOM CoJiepKaTeIbHbIX
MEXITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKH, ONOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nouwsimus, CBS3aHHbIE C U3yYE€HHEM METOJIOB HAYYHOI'O IO3HAHHUSA: SIBJICHUE,
HAYYHBIH (akT, rumore3a, (Qu3mueckas BEIWYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, AKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBbl ypaBHEHHH, JHHEWHas (QyHKus, mapabona, rumepbona, Ux
rpaduKu ¥ CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIMM: CHUHYC, KOCUHYC, TAHI€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI U UX IIPOEKIIMU HA OCHU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBWKEHHE B KMBOHM mpupoje, auddysus, ocMoc, TEIIO0OMEH >KUBBIX
OpraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), JIEKTPUUECKHE SIBICHUS B AKUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS
Macca, TEIUIOBbIE CBOWCTBAa TBEPHABIX TeN, XUAKOCTEH U Ta30oB, AJIEKTPUYECKHE CBONCTBA METAJIIOB,
JNEKTPOIMTUYECKAs TUCCOLMALINSI, TAJIbBAHUKA.

l'eocpaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKe ABMKEHUH ¢ UCTIONIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
NOJIINITHUKY, HUCIOJb30BaHNE 3aKOHA COXPAHEHMsI MMIYJbCa B TEXHHUKE (pakeTa, BOJAOMET U JPYTHeE),
JIBUTATEIb BHYTPEHHETO CTOpaHus, apoBasi TypOHuHa, ObITOBOM X0JIOANIBHUK, KOHIUIINOHED, TEXHOIOTUU
MOJIyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HAaHOMATEpUAIOB, M HAHOTEXHOJIOTHH,
JJIEKTpOCTaTUYeCKass —3aluTa, 3a3eMJIGHHE D3JIEKTPONpHOOpPOB, KCEPOKC, CTPYHHBIH  HpPUHTE,
3JIEKTpOHArpeBaTeNIbHbIE IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raJIbBaHHUKA.

11 KJIACC

Pasznea 4. diekTpoauHaAaMUKA

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThHL. B3auMojelcTBME NOCTOSTHHBIX MarHuTOB. MarnutHoe mnoJie. BekTtop
MarHuTHOM WHAYKIUU. [IpuHLMI Cynepno3WUMyd MAarHUTHBIX NoJiel. JIMHUM MarHUTHOM WHIYKIUU.
KapTtuna nuHuil MarHUTHOM MHIYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHOe 1oJsie IPOBOAHUKA C TOKOM. KapTuHa JUHUN MHAYKIMM MAarHUTHOTO TOJIS JJIMHHOTO
MPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHUKA, KATYymIKH ¢ TOkoM. OmbIT Dpcrena.
B3anmopeiicTBre MPOBOIHUKOB C TOKOM.

Cwta Amriepa, €€ MOJIyJTh M HallpaBJICHHE.



Cuna JlopeHia, e€ MoAyiab W HampabiieHHE. J[BUKEHHE 3apsHyKEHHOM 4YacTHIBI B OJHOPOIHOM
MarHuTHOM noje. Padora cubl JlopeHia.

SBieHME HIEKTPOMArHUTHON MHAYKIIMU. [I0TOK BeKTOpa MarHUTHOM MHIYKIIMH. DJICKTPOABUKYIIIAS
CWJIa MHAYKIHMU. 3aKOH JIEKTPOMarHuTHOW nHAyKuuu Papases.

BuxpeBoe anexkrpuyeckoe nosie. DIeKTPOABUKYILAsA CHUIIA UHAYKIUU B IPOBOJIHUKE, TBUKYILIEMCS
MOCTYIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenua.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOT'O TOJIsl KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpoHCTBA U IPAKTUYECKOE TPUMEHEHHUE: IOCTOSTHHBIE MAarHUTBI, 3JIEKTPOMAarHuThI,
AJIEKTPOJIBUTATENh, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHUIl, UHAYKIITHOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMKA MAarHUTHOTO TOJIS.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON MHIYKITUH.

[TpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBIKYIIECH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUS MATHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO NOJIsl KaTYLIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUU.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KO1€OAHU

Konebartenbnas cucrema. CBOOOAHBIE MexaHW4Yeckue KojebaHusa. ['apMoHHMUYeckHe KoIeOaHWUs.
[Tepuon, yactora, ammutyna u (aza xonedanuit. [IpykuHHBIN MasTHUK. MaTeMaTU4eCcKHil MasTHUK.
VYpaBHeHHe rapMOHUYeCKNX Kosnebanuit. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

KonebatenbHblil KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJe0aHus B UJI€aIbHOM KoJIeOaTeTbHOM
KOHTYype. AHAIOTHs MEXAy MEXaHUYECKHUMH U 3JIEKTPOMarHUTHbIME KonebanusMu. @opmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUU B HI€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KoneOaHusaX. BeIHy X 1eHHbIE MexaHu4eckue kojebanus. Pesonanc.
BriHyX1I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOaHUSI.

Ilepemennbiii Tok. CHHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTh NEPEMEHHOTO0 TOKa.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U HATIPSDKEHUS.

Tpanchopmarop. IlpouwsBoacTBo, mepenada W MOTpeOJIEHWE  AICKTPUUYECKOM  DHEPTHH.
DKOJIOTHYECKUE PUCKU MPU TPOU3BOCTBE dIEKTpodHEprun. KynbTypa HCTIOIBb30BaHUs SJIEKTPOIHEPTUH B
MOBCEHEBHOM KU3HHU.

TexHu4eckne yCTpPOWCTBA M MPAKTHYECKOE NPHUMEHEHHE: JJIEKTPUYECKHUN 3BOHOK, TIE€HEPATOp
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyieOaTeNbHON cHUCTEMBl (NMPYKUHHBIA WM MaTeMaTUYeCKHA
MasITHHK).

Habmronenue 3aryxaronux KoaebaHuu.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOO/IHBIE EKTPOMArHUTHBIE KOJIeOaHusI.



OcuuorpaMMbl (3aBUCUMOCTH CHUJTBI TOKA U HalPsDKEHUS OT BPEMEHH) Ui 3JIEKTPOMArHUTHBIX
KoJe0aHui.

Pe3onanc mnpu moCIENOBAaTENbHOM COEAUHEHUN PE3UCTOPA, KATYIIKHM HWHIYKTUBHOCTU U
KOH/JIEHCATOpa.

Mopeinb TUHUM AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJA MajibIX KojeOaHUW rpy3a HA HUTU OT JJIMHBI HUTH U MacChl
rpysa.

HccenenoBanue nepeMEHHOTO TOKAa B LENM W3 MOCIEAOBATEIBHO COEOUHEHHBIX KOHJAEHCATOpa,
KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJIHBI, ycloBuUs pactipoctpanenusd. [lepuoa. CkopocTs pacnpocTpaHeHUs U JITTMHA
BouiHbI. [lonepeunsie u npoaonbHbIe BoJMHBL. HTepdepeHius u nudpakius MeXaHn4ecKuX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS M3J1yYEHUS JIEKTPOMArHUTHBIX BOJIH. B3anuMHas opueHTanus
BekTopoB E, B, V B smekTpoMarHuTHON BoyiHEe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPaKCHHE,
npenoMIieHue, nossipusanus, Judpakius, uarepdeperius. CKOpOCTh EKTPOMArHUTHBIX BOJH.

[Ixana snekTpoMarHUTHHIX BOJIH. [I[prMeHeHHEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paTIuOCBA3U U TeJIeBUACHU. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIeH Cpeibl.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBasl JMArHOCTHUKA B TEXHUKE M MEIUIIMHE, pafap, paauonpuéMHHK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Koneo6:rommeecs Te0 Kak HCTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne narepdepeHnny 1 Tuppakind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYION U 9acTOTOM KOJIeOaHMiA.

HccnenoBanne CBOMCTB AJEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIICHUE, MOJsIpU3anus,
Tubpakus, MHTepQEepeHIus.

Tema 3. Onmuxa

I'eomerpuyeckas onrtuka. IIpsMonuHeiiHOE pacnpoCTpaHEHHE CBETa B OAHOPOJIHOM cpene. Jlyu
cBera. ToueuHblll HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus ceta. [locTpoeHne n300pakeHni B IMIIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHBI TpeIOMIIEHHUS cBeTa. AOCONIOTHBINA TMOKa3aTelb MpPeIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIi yroil MoJHOro BHYTPEHHETO OTPaKEHMUS.

Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro cera. L[ser.

Colwupartomue U paccerBaromniye JUH3bl. ToHKas 1rH3a. DOKYCHOE pacCTOSTHUE M ONITHYECKas CUjia
TOHKOM JuH3BL. [locTpoeHue n300pakeHuil B COOMpPArOIIUX U paccenBaroluX JuH3ax. opmyrna TOHKOM
JIMH3BI. Y BenUUeHne, JaBaeMoe JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas ontuka. MaTepdepennns cBera. KorepeHTHbIE WCTOYHHMKH. Y CIOBHS HAOIIOACHUS
MaKCHMyMOB W MHHHMYMOB B HWHTEp(EpPEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpaxmus ceeta. Judpakimonnas pemérka. Y ciaoBue HaOMIOCHUS TJIaBHBIX MAaKCUMYMOB TIPH
MaJeHu MOHOXPOMATHYECKOTO CBETa Ha TUPPAKITUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHU4eCcKre yCTpOUCTBA U MPAKTHUECKOE IPUMEHEHHUE: OUKH, JTyTa, (OoToarmapar, MpoeKIIMOHHbII
anmapar, MEKPOCKOII, TEJIECKOT, BOJOKOHHAsS ONTHKA, AU(PPAKIIMOHHAS PEIIETKA, TTOTSPOUI.

Jlemoncmpayuu



[IpssMonrHEITHOE pacpocTpaHeHue, OTpaKEHHE 1 TIpesioMyieHne cBeta. OnTHYecKue mpuoopHI.

ITonHoe BHyTpeHHEE OTpaxeHue. Mojieiab CBETOBOAA.
HccnenoBanue CBOMCTB M300payKeHUM B JIMH3aX.
Mopenu MUKpOCKOIIa, TEJIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[TosryueHue cekTpa ¢ MOMOILBIO PU3MBI.

[Toyuenue criekTpa ¢ MOMOIIBIO TU(DPAKIMOHHON PEIIETKH.

HabGmronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol
N3mepenune nmokazaresst IpeioMICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300payKeHUM B JIMH3aX.
HabGnronenue qucnepcuu certa.

Pa3znen 6. OcHoOBBI cnenuaabHoOM TEOPUHA OTHOCUTEJIBHOCTH
rpaHI/II_IBI IIPpUMCHUMOCTH KJJaCCMYECKOM MEXaHHUKH.

[loctynatel cnenuMaJbHOM  TEOPUHU

OTHOCUTCIIbHOCTU: MHBAPUAHTHOCTL MOAYJISI CKOPOCTU CBCTAa B BAKYYMC, MPUHLUII OTHOCHUTCIBHOCTU

DOUHIITENHA.

OTHOCHUTEIBLHOCTh OOIHOBPEMCHHOCTH. 3aMezmeH1/Ie BPEMCHHU U COKpAIICHUC NJINHBI.

3Hepr W U UMITYJIBC pCHHTHBHCTCKOﬁ 4aCTHUIbI.

CBs13b Macchl C SHEPTUEH U UMITYJIBCOM PENSATUBUCTCKON YaCTULbl. DHEPTHUS [TOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmuol K6AHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEprun PoTOHA C €r0 YaCTOTON. DHEPTHUS U UMITYJIbC (DOTOHA.
OtkpeiTue u uccnenoBanue (orosdpdexra. OnbiTel A. I'. CroneroBa. 3akonsl (ortodddekra.
VYpaBuenue DitHmreiiHa i porodddexra. «Kpacnas rpanuna» Gororddexra.

JaBnenue cera. Onbitel [1. H. JIeOenena.
XUMHYECKOE IEUCTBHUE CBETA.

TexHuueckue YCTPOP’ICTBa N TPAKTUUCCKOC IMPUMCECHCHUC!: (1)0T03J'ICM€HT, Q)OTOHaT‘{I/IK, COJIHCYHasA

OaTapest, CBETOIUO/I.
Llemoncmpayuu
®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHEro GpoTtoad¢exra.
CBeToanoI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pesepdopna no paccesHuto o -yactull. [lnanerapHas monenb
atoma. [loctynatsl bopa. U3nyuenne u nornomienne GOTOHOB MpHU NEPEXOJIe aToMa C OAHOTO YPOBHS
SHEpruu Ha Apyroi. Buasl cnektpos. CriekTp ypOBHEH SHEPrUH aTOMa BOJOPO/A.

BomnHoBeIe cBoiicTBa yactull. BosHbl ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Ayaanu3M.

CroHTaHHOE B BBIHYXXJICHHOC U3JIYUCHUC.

TexHuuyeckue ycTpoHCTBa U MPAKTHUUECKOE NMPUMEHEHHE: CIEKTpajbHBbIA aHAINU3 (CHEKTPOCKOIN),

na3ep, KBAaHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Ornpenenenne JIMHBI BOJTHBI Jlazepa.
Habmronenne nuHeHyaThIX CIIEKTPOB H3ITYUCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHEHYaToOro CriekTpa.



Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TOKA3BIBAIOIINE CIOKHOCTb CTPOCHUS siApa. OTKPBITHE pauOaKTUBHOCTU. OMBITHI
Pezepdopna nmo ompeneneHnio coctaBa pagrloakTUBHOTO m3nmydeHus. CBoiicTBa anb(da-, 6era-, raMma-
u3lydeHus. Biausinue paainoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeITHE TIpOTOHA U HeWTpoHa. Hyknonnas moxaens snpa I'eitzenOepra—lBanenko. 3apsa sipa.
Maccosoe uucio sapa. M30tomnsl.

Anbda-pacniaz. ONEKTPOHHBIM M TO3UTPOHHBIM Oera-pacnaa. [‘amMma-usnydeHue. 3akoH
PaaAMOAKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie cuibl. Jle@ekT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SAED.

Snepubiii peaktop. TepmosimepHblii cuHTe3. [IpoOiieMbl W MEPCHEKTUBBI SIEPHON IHEPTETUKH.
DKOJIOTUYECKHE ACIIEKTHI SIIEPHON SHEPTETUKHU.

DnemeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHu4eckue yCTpOHMCTBA M IIPAKTUYECKOE NIPUMEHEHHE: JO3UMETpP, KaMepa BuiibCcoHa, sanepHbIil
peakTop, aToMHas 6omoOa.

Jlemoncmpayuu

CuéT4rK HOHU3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. DjieMeHTBHI ACTPOHOMHUM U ACTPOPU3MKH

Ortansl pa3BUTHs acTpoHOMUHU. [TpuKIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMHUH.

Bun 38310010 Heba. Co3Be3ausi, spKkue 3BE3/1bI, IJIAHEThI, X BUAUMOE ABH)KECHUE.

ConneuHas cucrema.

Connue. ConHeuyHass akTUBHOCTb. Mcrounuk sHepruu CosiHIA W 3BE3A. 3BE3[bI, UX OCHOBHBIE
XapakTepucTuku. Jlmarpamma  «CHEKTpalbHBIM  KJIacC —  CBETUMOCTBbY».  3BE3[bI  TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTb» ISl 3BE3]l IVIABHOM MOCIIEIOBATEIBHOCTH.
Buyrpennee ctpoenue 3837, CoBpeMeHHbIE PEICTABICHUS O MPOUCXOXKACHUH U 3Botouuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3L.

Mueunsiii [1yTs — Hamna ['anaxtuka. [lonoxenue u nuxkenue Connua B ['anaktuke. Tuibl ragakTHk.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax TaNaKTHK.

Bcenennas. Pacmupenne Beenennoil. 3akon Xa06ma. PazOeranue ramaktuk. Teopust bonbiioro
B3pbIBa. PenukroBoe n3iryueHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPY)KEHHBIM TJIa30M C HCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUH JUIs
OTpesieNIeHus MOJIOKEHHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3/us CeBepHOro
NOJIyLIApHsl U IPKUE 3BE3MBI.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro Ilytu.

O0o0maroniee NOBTOPEHUE

Ponp ¢u3nku W acTpOHOMHUH B SKOHOMHUYECKOW, TEXHOJOTUUYECKOW, COMHAIBHOW W ATHYECKOM
cdepax IesTeTbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU U aCTPOHOMUU B COBPEMEHHON Hay4YHOH KapTHHE
MUpa, posib GU3NYECKOr TeopuH B (POPMHUPOBAHUU MPEACTABIECHUHN 0 (PU3NUECKON KapTUHE MUpPa, MECTO
¢u3nueckoil KapTHHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX MPEICTABICHUHA O
pUpoJIe.

Me:xnpeamerHbie CBA3H

N3yuenune kypca ¢pusznku 6a30Boro ypoBHs B 11 ki1acce oCymecTBISIeTCs ¢ YIETOM COJIePKATEITHHBIX
MEKXITPEIMETHBIX CBsI3€l ¢ KypcaMHi MaTeMaTUKU, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.



Meosicnpeomemnule nousimusi, CBSI3aHHBIE ¢ M3y4CHHEM METOJIOB HAYYHOTO ITO3HAHHWS: SBJICHHE,
HAay4yHBIH (akT, THUMOTe3a, (U3MUYECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHUE, SKCIICPUMEHT,
MOJICJTUPOBAHUE, MOJICITh, H3MEPCHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YPaBHEHUH, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC, KOCHHYC,
TAQHT'€HC, KOTAHT'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M WX MPOCKIMH HA OCH
KOOpJMHAT, CIIO’)KEHHWE BEKTOPOB, IPOM3BOJHBIC JIIEMEHTAPHBIX (YHKIUH, TPHU3HAKK MOJ00HS
TPEYTrOJIbHUKOB, OIIPEICIICHHE IIOMIAIN IUIOCKHX (GUTyp U 00bEMa Tel.

buonocus: dNEKTpUYECKUE SBJICHHS B JKUBOW MpUpPOJE, KojeOaTenbHbIC IBMIKCHUS B IKHUBOU
HPHUPOJIC, ONITUYCCKHUE SIBJICHUS B XKUBOH MPUPOJIE, ACHCTBHE PaJdalliy Ha )KUBBIC OPraHU3MBbI.

Xumus: CTpOGHHE aTOMOB M MOJICKYI, KPHUCTaNIMYECKash CTPYKTypa TBEPABIX Tell, MEXaHU3MbI
00pa3oBaHUs KPUCTAUIMYCCKOM PEIIETKH, CIICKTPAJIbHBIA aHAJIH3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3EMJIM, 3aJ€KH MArHUTHBIX pya, (GOTOChEMKA 3EMHOU
MOBEPXHOCTH, TMPEJCKA3aHNE 3eMJICTPSCCHU.

Texnonoeus: IJWHUW DIEKTPOIEpPENay, TEHEPAaTOp TMEPEeMEHHOTO TOKA, AJICKTPOJBHUIATEINb,
UHAYKIIMOHHAS 11€4Yb, pajap, paauonpruEMHIK, TeJICBU30D, aHTeHHA, TesiedoH, CBY-meus, MpOeKIIMOHHBIH
anmapar, BOJIOKOHHAsI ONITHKA, COTHEUHasi 6arapest.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «DusnkKa» Ha ypoBHE cpeaHero oodumiero obpa3zoBaHus (0a30BbIif
YPOBEHB) JOHKHO 00CCIICYUTh JOCTHKCHHE CIICTYIOMNX JTHYHOCTHBIX, METAIIPEIMETHBIX U TPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JImuyHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTro peamera «Pu3uKay JOKHBI OTPaKaTh TOTOBHOCTD
U CIIOCOOHOCTH 00YYaIOIIUXCsl PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEN MO3HUIMEH JTMYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpHUEHTAlUMd, IIO3UTUBHBIX BHYTPEHHHMX YOEKIEHHI, COOTBETCTBYIOLIUX
TPAJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO O0OIeCTBa, paCIIMpPEHHE >KHU3HEHHOTO OIbITa W OIbITa
JIEATEIbHOCTH B IPOLIECCE PEAM3allMM OCHOBHBIX HAIIPaBICHUN BOCIUTATEIBHOU IEATEIBHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh T'PAXKTAHCKONH MO3MLUU OOYYAIOLIErocss Kak aKTUBHOI'O M OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I1ecTBa;

NPUHATHE TPATUIMOHHBIX O0IIEYETIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPaXAaHCKOr0 00IECTBa, y4aCTBOBATh
B CAMOYIIpaBJIEHUH B 00pa30BaTeIbHONW OpraHu3aIuy;

YMEHHE B3aMMOJEHCTBOBATh C COL[MAJILHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKUIUSMHU U
Ha3HAYCHHEM,

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHHSAM POCCUMCKHX YYEHBIX B
obsacti (UMK U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEICHUS;

CHOCOOHOCTh OIIGHUBATh CHUTYalMI0O M TNPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOIICHWE K MHpPY, BKJIKOYAass 3CTETHKY HAay4HOrO TBOPYECTBA, IPUCYILETO
¢duznyeckoil Hayke;



5) Tpy10BOr0 BOCTIMTAHUS:

MHTEpEC K pa3IuYHbIM chepaM TpodhecCHOHATBHOW ACSITeNbHOCTH, B TOM YHCIE CBS3aHHBIM C
(GU3MKON W TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOP OymayIied mpodeccuu u peann30oBbIBaTh
COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M caMO00pa30BaHUIO B 001acTH (PU3UKHU HA IPOTIKEHUN
BCEH JKU3HHU;

6) 9K0JIOrMY€eCKOr0 BOCITUTAHUS

c(OPMHPOBAHHOCTB FKOJIOTMYECKON KYIBTYpBI, OCO3HAHUE INI00ATBHOTO XapaKTepa SKOJIOTUIECKUX
po0Jem;

IJIAHUPOBAHUE MU OCYIIECTBJIEHUE JEUCTBUM B OKPYKAIOLIECH CPEJE HAa OCHOBE 3HAHMS LEJEH
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpPEeHHE OMBITA IEATEIHBHOCTH YKOJIOTUYECKON HAPABICHHOCTH HA OCHOBE MMEIOIITUXCSI 3HAHUI
1o pu3HKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMS

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUA
¢u3nUecKoil HayKu;

OCO3HAHHE IICHHOCTH HAy4HOH JesATeNIbHOCTH, TOTOBHOCTH B TMpoOIlecCe H3y4eHUs (PU3UKH
OCYIIECTBIISITh IPOSKTHYIO M HCCIIEIOBATEIIBCKYIO JISATEIIBHOCTh MHAUBHIYAILHO U B TPYIITIC.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE AeilicTBUS
Ba3oBble Jlornueckue JeiicTBUA:

CaMOCTOSITEIILHO (JOPMYITUPOBATEH U aKTyaTU3UPOBAThH MTPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENICTIATH 1S JACSITSIBHOCTH, 33/1aBaTh MapaMeTPhbl K KPUTEPUH UX JOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaTeiBaTh IJIaH pEIIeHUs NpoOJeMbl ¢ y4€TOM aHalli3a HMEIOLIUXCS MaTepHalbHBIX H
HEMaTepUATBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OIICHUBAThH
PUCKH TIOCIICACTBHIA JEATSILHOCTH,

KOOPJMHHUPOBATH U BHITIOTHATH PA0OTY B YCIOBUSAX PEAbHOTO, BUPTYAIILHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble ncciienoBaTe/IbcKue AeiiCTBUA.

BJIQ/IETh HAYYHOU TEPMHUHOIOTHEH, KIIFOUEBBIMH MOHATHSAMHI M METOIaMU (PU3MUYECKOIN HAYKH;

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON M TIPOSKTHOMW JESITETLHOCTH B 00JIaCTH (DHU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelleHus 3a7ad (PpU3NYECKOTro
COJIepKaHUsl, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJIQJIETh BHJIAMH JEATENBHOCTH IO TIOJIYYEHHIO HOBOTO 3HAaHUSA, €ro HHTEpIpeTaIiH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JTUYHBIX YICOHBIX CHTYAIIHIX, B TOM YHCJIE TP CO3TaHUN YICOHBIX
MPOEKTOB B 0071acTH (DU3HKHY;

BBISBJISITH TIPUYUHHO-CJICJICTBEHHBIC CBS3U W aKTyaJIM3MPOBATh 33Jady, BBIIIBUTATh THIIOTE3y €€
pellleHus], HaXOJIUTh apryMEHTHl JUIsl JOKa3aTeNbCTBA CBOUX YTBEPXKIACHHM, 3a7aBaTh MapaMeTpbl H
KPUTEPUHN PEIICHHUS;

AHAIM3UPOBAThH TOJYYCHHBIE B XOJ€ PEUICHHUS 3aJaud Pe3yabTaThl, KPUTUYECKH OIEHUBATH UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON AEATEILHOCTH, B TOM UHCIIE
IpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IMePEHOCUTH 3HAHUS 10 (PH3MKE B IPAKTHUECKYIO 001aCTh KU3HEICATSIILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIpeJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,



CTaBUTh MPOOJIEMBI U 3a]]a4H, AOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUS.
Pabora ¢ nnopmanmeii:

BJIa/IETh HAaBBIKAMH MOJIyuyeHHUs MHPOpMauu (PU3UUECKOrO COJAEp>KaHUSI U3 MCTOUYHHUKOB Pa3HbBIX
THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATH MOUCK, aHAJIU3, CHCTEMaTH3AIMIO U HHTEPIIPETALINIO HH(POPMALIUU
pa3IMYHbIX BUJOB U (HOPM Ipe/ICTaBICHHUS,

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CpPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTUA B pEUICHUH
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPIraHU3alIMOHHBIX 3a/1a4 C CO6JIIO,H€HI/I€M Tp€6OBaHHﬁ SpPTrOHOMMKH,
TEXHUKH O€30MacCHOCTH, THUTUMEHBI, pecypcocOepekeHHs, MPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€301TaCHOCTH;

co3/aBaTh TEKCThl (U3NYECKOTO COJEp>KaHUS B PA3IMYHBIX (opmarax ¢ yuy€TOM Ha3HAUYCHUS
UH(OPMALIUHU U LIEJIEBOH ayTUTOPHH, BBIOHPAsi ONTUMAIBHYIO ()OPMY IPEACTABICHUS U BU3yaIU3alllH.

KoMMyHuKaTHBHBIC YHHBepcaibHble yueOHble JeHCTBHUSA:

OCYILECTBIIATh OOILEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI I€ATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIOJIb30BAHUEM SA3BIKOBBIX CPENICTB;

MOHMMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHOW ¥ MHMBHUIYaJIbHON paboTHI;

BbIOMPATh TEMATUKY U METO/1bI COBMECTHBIX JICHCTBUH ¢ yuETOM OOIIMX HHTEPECOB U BO3MOYKHOCTEH
KQKJIOTO WICHA KOJUICKTHBA,

IIPUHUMATD LI€JIM COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATH U KOOPIAUHUPOBATH JEHCTBUS 1O €€
JIOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUM, paclpeAessiTh poJiu ¢ Y4ETOM MHEHUH YH4aCTHUKOB, 00CYKIaTh
pe3yibTaThl COBMECTHON pabOThI;

OLICHMBAaTh KaueCTBO CBOET0 BKJaJa M KaXJOr0 Y4YaCTHMKAa KOMAaHJbl B OOLIMI pe3ysbTar IO
pa3paboTaHHBIM KpUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTBI, OLICHMBAaTh MJAECH C NO3ULHUHA HOBU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh ITIO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIMYHBIX CHUTYyalUsX, IPOSIBIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHBIC YHHBepCaJIbHbIC y4eOHbIC 1eiCTBHA
Camoopranu3anusi:
CaMOCTOSITENIEHO OCYIECTBIIATh IO3HABATENIbHYIO JIEITENbHOCTh B 00J1aCTH (PU3UKU U aCTPOHOMUM,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYJIUPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHUS PaCYETHBIX U KAUYECTBEHHBIX 3a/1a4, IJIaH BBINOJIHEHUS
PAKTHYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATNIOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHI;
JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (HOPMUPOBAHMIO U MPOSBICHUIO SPYAULUU B 00JaCTH (PU3MKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOIMOHAJIBLHBII HHTEICKT:
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBATh COOTBETCTBHE
pE3yJIbTAaTOB LIETAM;
BJIa/IETh HABBIKAMM TI03HABATEIbHOM pediekcun Kak OCO3HaHMs COBEpIIAeMbIX JAECUCTBUNA H
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyallu, BBIOOpa BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;
NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTATOB J1€ATEIbHOCTH;



MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKH.

B nporecce mOCTHXEHUS THYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPAMMBI 10 (DU3HKE I YPOBHS
cpenHero obmero oOpa3oBaHHs y OOYYaroIIMXCS COBEPIIEHCTBYETCS ASMOLMOHANBHBIA HMHTEIEKT,
npernoiararmui copMupoBaHHOCTB:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE, BUICTD
HaIlpaBJICHUS Pa3BUTHUS COOCTBEHHON SMOIMOHATLHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHHUSI, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 34 CBOE
MOBEJICHHUE, CIIOCOOHOCTH aJallTUPOBATHCS K AMOIMOHAIBHBIM U3MEHEHHUSM U TPOSIBIATH THOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEI MOTHBAIMM, BKJIIOYAIOUIEH CTPEMJIEHUE K JOCTMKEHHIO LIEIM U YCIEXY, ONTHMHU3M,
WHULUATUBHOCTh, YMEHUE JACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMITATUH, BKIIOYAIONIEH CITOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHUE JIPYTHX, YYUTHIBATH
€ro Mpu OCYIIECTBICHUU OOIIEHHUS, CHOCOOHOCTh K COYYBCTBUIO M CONIEPEKUBAHUIO;

COLMAIbHBIX HAaBBIKOB, BKITIOYAIONIUX CITIOCOOHOCTH BBHICTPAMBATh OTHOMICHUS C APYTUMH JIFOJIbMH,
3a00TUTHCA, TPOSBIISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xonny oO0y4yenus B 10 ki1acce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXkaTh
c(OPMHUPOBAHHOCTH Y O0YUAIONTUXCSI YMEHHH:

JEMOHCTPHUPOBATh Ha MpPUMEpax pojb U MecTO (GU3UKU B (OPMHUPOBAHUH COBPEMEHHOM HAY4YHOM
KApTHUHBI MUPA, B Pa3BUTUH COBPEMEHHOU TEXHUKU U TEXHOJIOTUH, B IPAKTHYECKOU JEATEIbHOCTH JIFOJAEH;

VUUTHIBaTh TPAHULIBI MPUMEHEHHUS H3Y4YCHHBIX (PU3UYECKMX MOJIeNeil: MaTepuaabHas TOYKa,
WHEpIHaIbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPAOE TEJO, WACATBHBIA Ta3, MOJEIU CTPOCHHUS Ta30B,
JKUIKOCTEH U TBEPABIX TEJI, TOUCYHBIN JIEKTPUUSCKHUH 3aps MPU PEIICHUH (PU3MUSCKHUX 3a/1a4;

pacnio3HaBaTh (PM3MUECKUE SBJICHUS (ITPOLIECCHI) U OOBSICHITh MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJISIPHO-KMHETHUECKON TEOpPHUH CTPOCHHUS BEIIECTBA M DIEKTPOJUHAMHUKHU: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBWKCHHE, CBOOOJHOC MAaJCHHUE TeN, JBM)KCHHUE 10 OKPYKHOCTH,
WHEPLIUA, B3auMoieicTBHE Tel, Auddy3usi, OpOYHOBCKOE IBHKEHUE, CTPOCHHE )KUIKOCTEH 1 TBEPBIX TEI,
U3MEHEeHHEe 00bEMa TeJl TPH HarpeBaHUH (OXJIAXKICHHUH ), TSTUIOBOE PAaBHOBECHE, HCITAPCHIE, KOH ICHCAIIHS,
TUTaBJIEHUE, KPHUCTAJUIM3AIMs, KUIEHHE, BIAXHOCTh BO3yXa, IMOBBIIICHUE AaBIEHUS Ta3a MpU €ro
HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXJIy IapaMeTpaMd COCTOSHHUS Ta3a B H30IpoIeccax,
ANEKTpU3AIUS TeJ, B3aUMOJICHCTBIE 3aps/I0B;

ONKCHIBATh MEXAaHUYECKOE JIBIDKEHHE, HCIONIb3Ys (U3NYSCKUE BEIMYMHBI: KOOPJWHATA, IYTh,
nepeMenieHne, CKOpPOCTh, YCKOpEHHEe, Macca Tena, CHlla, UMIYJIbC Tela, KUHEeTHYecKas DJHEepTusi,
MOTCHIMATbHAS YHEPTHs, MEXaHW4YecKas paboTa, MEXaHWYEeCKash MOIIHOCTh; MPH OIMHMCAHUHU MPABUIHHO
TPaKTOBaTh (PU3MYECKHI CMBICT HCIONB3YEMbIX BEIUYMH, MX OOO3HAUEHHUS W EIUHHUIIbI, HAXOIHUTh
(GopMYyITBI, CBS3BIBAOIINE JAHHYIO (PU3HUECKYIO BEIHYNHY C APYTUMHU BETUINHAMU;

OMKCHIBATh HM3YYCHHBIE TEIUIOBHIE CBOICTBA TEN M TEIUIOBBIE SIBJICHHS, UCHONB3YS (pusmveckue
BCJIMYMHBI: JIaBIICHUE Ta3a, TEMIIeparypa, CPEeIHsS KWHETHUYECKas SHEPTHs XaOTHUYECKOTO IBWKCHUS
MOJIEKYJI, CPETHEKBAApaTUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTuUs, paboTta
ra3a, K03 QUIMCHT MMOJIE3HOTO JIEHCTBUS TEIUIOBOTO JIBUTATEIIS; MPH OMMCAHUH TPABHIBLHO TPAKTOBATH
bu3UYECKU CMBICT HCHONB3YEMBIX BEIUYMH, WX OOO3HAYEHHUS W EAWHUIBI, HAXOJIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (DU3HUECKYIO BEIMUNHY C APYTUMHU BEIHYNHAM;

OTHCHIBATh U3YUEHHBIC AIEKTPUUECKUE CBOWCTBA BEIIECTBA U DJICKTPUIECKUE SIBICHUS (TIPOIIECCHI),
UCTIONB3YS (PU3HUYECKUE BETMYMHBI: SJICKTPHUCCKHUN 3apsjl, dJICKTPHUECKOE IOJIe, HAPSHDKEHHOCTD TTOJIA,
MOTEHIIMAN, Pa3HOCTh MOTEHIMANOB;, MPU OMNHCAHUM TPABUIBHO TPAKTOBATh (U3UUECKUH CMBICT
UCIIOJIb3YEMBIX BEJIMYWH, MX OOO3HAYCHHS M CIUHUIILI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU;

AHATM3UPOBATH (PU3NYCCKUE TPOIICCCHI M SBJICHUS, MCIIONB3Ys (PU3NIeCKUe 3aKOHBI U TIPUHITUTIBI:
3akoH BceMupHoro TsaroteHus, |, Il u 1l 3akonsr HetoToHa, 3aKOH COXpaHEHUS MEXaHUYECKOH SHEPTuH,
3aKOH COXpaHCHHS HMITYJIbCA, TPHHIIMIT CYIEPIO3UIUN CHJI, TPHHIIAIT PABHOIIPABUS WHEPIHATHHBIX



CUCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUIO CTPOCHHS BEILECTBA, Ta30BBIC 3aKOHBI, CBS3b
CpeaHel KMHETUYECKOH SHEPrHH TEIJIOBOTO JBIKEHHS MOJICKYJ ¢ aOCOJIOTHON TeMmepaTypoil, nepBblii
3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHECHHUS DJIEKTPUUECKOro 3apsAa, 3akoH KyioHa, mpu 3TOM pa3in4arb
CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIIBI, 00JacTH)
IIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIMNBI ACHCTBUS MAIUUH, NPUOOPOB M TEXHUYECKUX YCTPOMHCTB;
pas3InyaTh yCI0BUSA MX O€30IaCHOTO MCIIOJIb30BaHMs B IOBCEHEBHOM KU3HM,

BBIMOJIHATh  OKCIEPUMEHTBI MO0 HCCICIOBAHMIO (PU3UYECKUX SBICHUH U TPOLECCOB C
UCIOJIb30BAaHUEM NPSAMBIX U KOCBEHHBIX H3MEpPEHUll, mpu 3ToM (opMyaupoBaTh Ipobdiaemy/3afauy |
THIIOTE3y Y4€OHOTr0 SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIOKEHHOT0 000pyI0BaHHS, IPOBOANUTH
OMBIT U (OPMYIIUPOBATH BHIBOJIBI,

OCYILIECTBIISITh TPSMbIE U KOCBEHHBIE HM3MEpEHHS (PU3MUECKUX BEIMYMH, MPH 3TOM BHIOMPATH
ONTUMAJIBHBIA CIOCO0 M3MEpPEHHMs] U HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPELIHOCTEH
U3MEPEHHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMH BEJIMYMHAMHU C MCIIOJIb30BAaHHEM IPSIMbIX
U3MEpPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yAbTAThI MOJIYYEHHON 3aBUCUMOCTH
(Gu3nuUecKrX BEJIMYMH B BUJE TaOIUL] U TpaMKOB, AeTIaTh BBIBOJBI 110 pe3yJIbTaTaM UCCIIEA0BaHMS;

coOnrofarh IpaBuiia OE€30MACHOTO TpyJa MpU IPOBEIACHUM HCCIEIOBaHUI B pamMKax ydeOHOro
9KCHEPUMEHTa, Yy4eOHO-MCCIEe0BATEeNbCKOM M HPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOpaTOPHOTO 000PYAOBAHUS;

pelaTh pacuéTHbIE 3a/Jauu C ABHO 33aHHOM (PM3UUECKOM MOIEIIbIO, UCTIONb3Ys (pU3HUecKue 3aKOHbI
Y IIPUHLIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41 BBIOMPATh (PU3NUYECKYIO MOJEIh, BBIICIATH (PU3HUECKUE
BEJIMYMHBI U POPMYJIbl, HEOOXOAUMBIE Ul €€ pelIeHUs, IPOBOJUTh Pacu€Thl U OLEHUBATh PEaJIbHOCTD
MOJIyYEHHOT'0 3Ha4€HUs1 (PU3NUECKOI BEIMYMHBI;

pelaTs KadyeCTBEHHBbIE 3aJadd: BBICTpaWBaTh JIOTMYECKM HENPOTHBOPEYMBYIO  LIEMOYKY
paccyXIeHHid ¢ ONOpOol Ha U3YYEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYECKUE SBIICHHS,

UCIOJIb30BaTh MPHU PEIIEHUH Y4eOHbIX 33aJau COBPEMEHHbIE MH(MOPMALMOHHBIE TEXHOJOTHH JUIs
IIOMCKA, CTPYKTYpPUPOBAHMS, HHTEPHpPETAMU U IMPEACTaBICHUS Y4eOHOM M HaydyHO-TOIYJISIPHOU
UHPOpPMALIMK, TOJIYYEHHOW M3 PA3JIUYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAJIM3UPOBATh IOIYy4aeMYIO
uH(pOpMalLIHIO;

NPUBOANUTH NPUMEPHI BKJIaJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHMsS MO (U3MKEe B IOBCEIHEBHOW JKU3HU JUI oOecledYeHus
0€30MacHOCTH MPH O0pallleHUH ¢ TPUOOpaMu U TEXHUUECKUMHU YCTPOUCTBAMH, JJIsi COXPAHEHHUS 3/I0POBBS
U COOJIIOZICHNSI HOPM 9KOJIOTHYECKOTO MOBEIEHUS B OKPYXKAIOLIEH cpene;

paboTaTh B TpyIIIE C BBIMOJIHEHUEM Pa3IMUHbIX COLIMATIBHBIX POJIEH, IUIAaHUPOBATh PabOTy IPyMIIbI,
paLMOHATIBHO pacIpenesiiTh 003aHHOCTH U IUIAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAILMSIX,
aJIeKBaTHO OIIEHMBATh BKJIAJl KaXKJ0I0 U3 YUaCTHUKOB I'PYIIIHI B pELIEHHE pacCMaTpUBAaEMO IPOOIEMBI.

K o1y o0ydenus B 11 kiiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpPax poib U MeCTO (PU3UKH B (POPMUPOBAHUM COBPEMEHHON Hay4HOMH
KApTHUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKH U TEXHOJIOTUM, B IPAKTUYECKOM IEATEIbHOCTH JIFOJIEH,
[EJIOCTHOCTh M €JMHCTBO (PU3MYECKON KapTUHBI MHPA;

YUUTHIBaTh I'PAaHULbI IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENEH: TOUeUHBIH 3JIEeKTPUUECKHM
3apsi, JIy4 CBETa, TOYCUHBbIN UCTOYHUK CBETA, SACPHAs MOJENb aTOMa, HyKJIOHHAsI MOJIENIb ATOMHOTO sipa
IIpU pelieHnn GU3NYeCcKuX 3a/1ay;

pacrio3HaBaTh (uzuueckue sABIEHHS (Ipolecchl) U OOBSICHATH HMX Ha OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAaHTOBOM (DM3MKHU: DJIEKTpUYECKas IMPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEWUCTBHUS TOKA, B3aUMOJCHCTBUE MArHUTOB, DJIEKTPOMAarHUTHAas WMHIYKIUS,
JieiicTBHE MarHUTHOTO I10JI1 Ha IPOBOIHUK C TOKOM U IBUKYLIUIICS 3apsi, 2IEKTPOMAarHUTHbIE KOJIeOaHUs
U BOJIHBI, MpPSIMOJIMHEHHOE pPaCHpOCTpaHEHHUE CBeTa, OTPAKEHUE, NpeloMIIeHHe, HHTep(epeHIHs,
mubpaknus ¥ TOJSpU3allMsl CBEeTa, JUCHepcusi cBeTa, QoroanekTpuueckuil addext (porodrddexr),



CBETOBOE JAaBJICHHME, BO3HUKHOBCHHME JIMHEMUYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHas M
HCKYCCTBCHHAA PaIUOAKTUBHOCTD,

ONKCBHIBATh HW3y4YCHHbIE CBOICTBa BelleCcTBA (DJIEKTPUYECKHE, MArHUTHBIE, OINTHYECKHE,
AJIEKTPUUECKYIO TPOBOJUMOCTD PA3IUUYHBIX CPEJT) U DJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), UCTIONb3YS
(Gu3nyecKkre BEITMUMHBL: 3JEKTPUUYECKUN 3aps]], CHJIa TOKA, JIEKTPUUYECKOe HAIPSKEHHE, dJIEKTPUUECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, SJIEKTPOABIKYIIAs CHa, padoTa TOKA, MHAYKIMS MarHUTHOTO
nojs, cwia Amrepa, cuia JlopeHua, HHAYKTUBHOCTh KaTYIIKH, SHEPTUs JIEKTPUYECKOIO U MarHUTHOI'O
HoJIeH, MEepuoJl M 4YacToTa KojeOaHMil B KojeOaTenbHOM KOHTYpE, 3aps] M Cuja TOKa B TPOIEcce
FapMOHUYECKUX JIEKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE pacCTOSIHME M ONTUYECKas CUia JIMH3bI, IIpU
OIMMCAaHUN MPABUJIIBHO TPAKTOBATbH CI)I/IBI/I‘-IGCKI/Iﬁ CMBICJI HCIIOJIb3YCMbBIX BCJIHWYHH, HUX 0003HaYEeHHUS U
€IMHULIBI, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE IaHHYIO (PU3NYECKYIO BEJIMUHUHY C IPYTHMH BEJIMUNHAMY;

OINMUCLIBATH H3YYCHHBIC KBAHTOBLIC SBJICHUA W MPOLECCHI, HCIIOJIb3YysA (bI/I3I/I‘IeCKI/Ie BCJIMYHUHDBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI U 4acTOTA CBETA, SHEPIUs U UMIYJIbC (POTOHA, IEPHOA
nojrypacmnazaa, SHEpTrusd CBA3U ATOMHBIX ANCP, IIPU OIMMUMCAHUUA IMPABUIIBHO TPAKTOBATH (1)I/I3I/I‘-ICCKI/II71 CMbICJI
UCMOJIb3YEMBbIX BEJIMYMH, UX O0O3HAYEHMs U €AMHUIIBI, YKa3bIBaTb (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(I)I/I3I/I‘-IGCKYIO BCJIIMYMHY C APYTUMHA BCIIMUYNHAMMA, BBIYUCIIATH 3HAUCHUC CI)I/I3I/I‘ICCKOI>'I BCJINYHNHBI,

aHaAJIM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBJIECHUS, UCHOJb3Ysd (PU3NYECKHE 3aKOHBI M MPUHLUIIBL:
3akoH OMa, 3aKOHBI IIOCJIEI0BATEIBHOIO U MapaUIEIbHOIO COEAUHEHUS IPOBOJIHUKOB, 3aKOH JIKOYIs—
JleHua, 3aKOH 3JIEKTPOMArHUTHOM MHAYKLUH, 3aKOH MPAMOJIMHEHHOTO PACpOCTPaHEHUsI CBETA, 3aKOHbI
OTpPaKEHMsI CBETA, 3aKOHBI IPEJIOMJICHHS CBETa, ypaBHeHHE OWHIITEHHA a1 (poTorddexTa, 3aKoH
COXpPaHEHMsI SHEPIHH, 3aKOH COXPAHEHUS MMITYJbCa, 3aKOH COXPAaHEHMS JIEKTPHUUECKOTO 3apsija, 3aKOH
COXpaHEHMsI MacCOBOI'0 YMCJIa, IIOCTYJaThl bopa, 3aK0H paAloaKTUBHOIO paclaja, IpU 3TOM pa3inyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPRKEHUE U YCIOBHS (TpaHHULbL, 00JIACTH)
IMPUMCHUMOCTH;,

OIpesieNiATh HaIpaBieHWE BEKTOpa WHAYKIMM MarHUTHOTO IOJIA MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MNIOCKUM 3€pPKaJIoM, TOHKOH JIMH30M;

BBITIOJHATL  OKCICPUMCHTBI IO  HMCCJICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUN U nmpoueccoB €
UCIOJIb30BAaHUEM NPSAMBIX U KOCBEHHBIX M3MEpPEHUil: Impu 3TOM (GOpMyJIHpoBaTh Mpobiemy/3afauy H
TUIOTE3Y y4eOHOro IKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEIJI0KEHHOIO0 000py/10BaHUS, TPOBOAUTD
OTBIT U (POPMYIIHPOBATH BHIBOJIBI,

OCYIICCTBIATL HNPSAMBIC WU KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH, IIPpU 3TOM BI)I6I/IpaTB
ONTUMAJIBHBIA CMOCO0 M3MEpEeHHs] W HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEIIHOCTEH
WU3MEPEHHU;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3UUECKUX BEIMYMH C UCIOIB30BAHUEM MIPSMBIX U3MEPEHUI: TPU 3TOM
KOHCTPYMPOBATh YCTAaHOBKY, PUKCUPOBATH PE3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMUUH
B BUjie TaOIMIl U TpadUKOB, 1e1aTh BBIBOBI 110 pe3yabTaTaM HCCIEeIOBAHHUS;

coOnrofaTh IMpaBuiia OE30MACHOTO TpyJa MpU MPOBEACHUM HCCIEJOBAaHHM B paMKax yueOHOro
JKCHEPUMEHTa, Yy4eOHO-MCCIEe0BATEeNbCKOM M MPOEKTHOM  JEATENBbHOCTH C  HCIOJIb30BAHHUEM
M3MEPUTENIbHBIX YCTPONUCTB U 1a00paTOPHOTO 00OPYIOBaHMS;

pelaTh pacuéTHBIE 3aJ]auu C IBHO 33JaHHOM (PU3NUECKOM MOJIEIIBbIO, UCTIONb3YS (PU3NUYECKHE 3aKOHbI
W IIPUHIHUIIBI, HAa OCHOBC aHAJIM3a YCJIOBUA 3a1a4u BI)I6I/IpaTI) (1)I/ISI/I‘I€CKYIO MOJ€CJIb, BBIACIATH (1)I/I3I/I‘~IGCKI/IC
BEJIMYMHBI U (POPMYJIbI, HEOOXOAUMBIE Ul €€ PelIeHUs, IPOBOJUTh PacuéThl M OLEHUBATh PEaIbHOCTD
MOJIyYEHHOT0 3Ha4YeHUsl (PU3UUECKOM BEIMUMHBL;

pelaTe KadyeCTBEHHbIE 3aJaud: BBICTpaMBaTh JIOTMYECKM HEMPOTHBOPEYMBYIO  ILIETOYKY
pacCyXJIeHHI ¢ OMOPO Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SIBIICHNUS,

UCIIOJIb30BaTh MPHU pEIIeHUH Y4eOHBIX 33aJau4 COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTHH IS
MOKMCKa, CTPYKTYpPUPOBAHMS, WHTEPHIpETAlM U TMpeACTaBiIeHHUs Y4eOHOM M HaydyHO-TOIMYJISIPHOU
UHPOpPMALIUK, TOJIYYEHHOW M3 pPAa3IMYHBIX MCTOYHHMKOB, KPUTHUECKH aHAJIU3UPOBATh MOJIYYaEMYIO
uH(pOpMalIHIO;

OOBSICHATH MPUHIIMIIBI JEHCTBUS MAIlIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inyarh yCIOBUs
ux 0€30I1aCHOIr0 MCIOJIb30BaHNUs B TOBCEIHEBHOM JKU3HH;



NPUBOAUTH IPUMEPHI BKJIaJa POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE TPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHYECKHE 3HAHMs IO (PU3MKE B IOBCEIHEBHOW JKU3HU Ul oOecredeHus
0€30MaCHOCTH IIPpU OOPAIICHNH C TPUOOPAMH U TEXHUYECKHMHU YCTPOMCTBAMH, JJIsl COXPAHEHUS 3710POBBS
U COOJIIOZICHNSI HOPM 9KOJIOTHYECKOT0 ITOBEIEHUS B OKPYKAIOLIEH cpene;

paboTaTh B IPYIIIE C BHIMOJHEHHEM PA3IMYHbBIX COLUATBHBIX POJICH, IUIaHUPOBATh PaboTy IrPYIIIbI,
PaLMOHATIBHO pacHpeeliaTh 003aHHOCTH U IUIAHUPOBAThH JESITEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX,
a/ICKBaTHO OIICHHWBATh BKJIAJ] KKJOTO U3 YYACTHUKOB I'PYIIBI B PEIICHHE PACCMAaTPUBAEMOM MPOOIIEMBI.

YUYEBHO-METOJANWYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA
1®usuka 10, Mskumes I'.5., byxosues b.b., mox pempakmnueit [TapdentoeBoit H.A., AO “H3natenbcTBo
“IIpocBenieHue”;
2.®usuka 11, Mskumes .., byxosues b.b., Corckuit H.H nox pemaknueit [lapdhentseBoit H.A., AO
“N3npaTensctBO “IIpocBelienne’;
3. ®usuka 3agaunuk 10-11, PeivkeBuy A.IT. OOO «Zpodar»
METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA
4. CamocrosiTenbHbIe U KOHTpOJbHBIE padoTsl 11, Kupuk JI.A., “U3natensctBo “Unekca”;
5. CamocTosiTenbHble U KOHTpoJbHBIE padoThl 10, Kupuk JILA., “U3narensctBo “Unekca’;
6 .EI'D o pusuke coopuuk Bapuantos, lemumosa M.10O., “UznatenscrBo “HanmonansHoe oOpa3oBanue”,
OUIIN.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCblI CETU UHTEPHET
7. https://resh.edu.ru/subject/14/ - «Poccuiickasi JIEKTPOHHAs IIKOJa» — 3TO MHTEPAKTHBHBIC YPOKHU IO
BCEMY LIKOJIBHOMY Kypcy ¢ 1 o 11 kj1acc oT Iydiinx y4uTesneil cTpaHsl.
8. http:www.fipi.ru/- ®UTTHN. DenepanbHblii KHCTUTYT MEAATOTHYECKUX U3MEPECHUH.
9. https://foxford.ru —tectsl, mpoBepOYHBIC PAOOTHI.
10. Pemry EI'D, OI'3, BIIP.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
o HaumenoBanue
11/-11 pa3esioB U TeM Kosmuectso | Ilporpammuoe IIpoBepsiemble pe3yJbTAThI O1eHOYHBIH
nporpamMmMal 4yacoB coJiep:kaHHe MOJIYJb
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS
®dusuka — HayKa 0 IPUPOJIE.
Hayunbie MeTOAbI TO3HAHMS
N3yuenne Hay4HBbIX
OKpyXkaroliero Mupa. Poib (SMITHpUYECKHX 1
AKCIIEPUMEHTA U TEOPHH B
HpOLIecCe TTO3HAMS TEOPETHUYECKUX ) METOOB
p 5 MO3HAHUS OKPY’KAIOIIEr0 MUpA.
MPUPOJIBI. DKCIIEPUMEHT B OBCysiIeH e FpaHHIL
n3uke. MoaenupoBaHue
$H3quCKHXHﬂBH§)HHﬁ " MPUMEHUMOCTH (PU3NYECKUX
poteccos, Hayibre 3aKOHOB U Teopwii. Pabora B
P - Ay TpYIIIE [0 MOArOTOBKE KOPOTKUX
rurnoressl. usnyeckue o Ypok-
®dusnKa U METOJIbI COOOIIIEHUH O POJIK U MECTE
11 2 3aKOHBI M TEOpUU. |'paHuILIbI KOH(epeHIHs
Hay4HOI'O MMO3HAHUS DHMEHIMOCTH (bu3MKHN B HAyKE U B
P MPaKTUYECKOU JeATETbHOCTH
(bu3MYECKUX 3aKOHOB. .
I monaen. JlemoHcTpauus
PHHIHIT COOTBCTCTBUA. aQHAJIOTOBBIX U IU(POBBIX
Ponb 1 MmecTo dusuku B Hop
(opMHpOBaHHH M3MEPUTENBHBIX TPUOOPOB,
0015 CMI;HHOﬁ HAVHOM KOMITHIOTEPHBIX JATUYUKOB.
a EHHH MDA Byq OcBoeHne OCHOBHBIX TPHUEMOB
I I;.KTI/ILIGCK (?171’ paboThI ¢ UGPOBOIA
P . nabopaTopueit o ¢pusuke
JIeSTeTLHOCTH JIFOJICH
Wroro no pazneny 2
Pasznen 2. MEXAHUKA
MexaHuveckoe IBUKEHHE. [IpoBeaeHune s3xcriepuMeHTa: Jlaboparopnas
2.1 KunemaTtuka 5 OTHOCUTETHHOCTH M3y4eHHEe HEPAaBHOMEPHOTO pabora
MEXaHUYECKOTO IBUKEHHUS. JIBUJKEHHUSI C LIEJIbIO ONPEACIICHUS




Cucrema orcuera.
Tpaexropust.
[lepemenienue, CKOpOCTh
(cpenHsist CKOpOCTb,
MT'HOBEHHAsl CKOPOCTh) U
YCKOpPEHHE MaTEepUAIIbHOM
TOYKH, UX IPOEKLIUH HA OCU
CUCTEMBI KOOPAMHAT.
CroxkeHue nepeMeneHuii u
CJIO’KEHHE CKOPOCTEM.
PaBnomepHOE 1
PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE JBUKEHUE.
['paduku 3aBUCUMOCTH
KOOpPJMHAT, CKOPOCTH,
YCKOpEHUs, MyTU U
MepeMEIICHUS
MAaTEepUAIIBHON TOUKHU OT
BpeMmeHu. CBOOOJHOE
najieHue. Y CKOpeHue
CBOOOTHOTO Ta/ICHUSL.
KpuBonmHeliHOE ABUKEHUE.
JIBr>KeHHE MaTepuaabHON
TOYKH 110 OKPY>KHOCTH C
MIOCTOSTHHOW 11O MOZYJIIO
CKOpPOCTBIO. YTIJIOBas
CKOpOCTb, IMHEWHAS
ckopocts. [lepron u
4acToTa OOpalieHusl.
[{eHTpOCTpEMHUTENBHOE
yckopenue. Texuuueckue
YCTpOICTBA U
IIPAKTUYECKOE IPUMEHEHHE!
CHUJOMETD, JBUKEHHE

MTHOBEHHOUM CKOPOCTH;
UCCJIEJOBAaHUE COOTHOIIECHHUS
MEXIY MyTSAMHU, TPOUIEHHBIMU
TEJIOM 32 IIOCJIEA0BATEbHbIE
paBHbIE IPOMEKYTKHA BPEMEHHU
IIPY PaBHOYCKOPEHHOM
JIBUJKEHHUH C Ha4aJIbHOU
CKOPOCTBIO, PABHOW HYJIIO;
M3y4YEHUE ABUKEHUS IapHUKa B
BSI3KOM KUJKOCTH; U3YUEHUE
JBUKEHUS Tela, OPOLICHHOTO
ropu3oHTanbHO. OOBSICHEHNE
OCHOBHBIX TPUHIUIIOB ACUCTBUS
TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: CIIUJIOMETP, LEMHbIE U
pEMEHHbIE Nepeaaun ABHKECHNUS;
U yCJIOBHiA UX 0€301acHOro
MCII0JIb30BaHUs B TOBCEIHEBHOMN
JKU3HU. Perienne pacueTHbIx
3a/1a4 C SIBHO 3aJJaHHOMN
¢bu3nveckoil Mosenbio ¢
MCII0JIb30BaHNEM OCHOBHBIX
(bopMys1 KHHEMAaTHUKH.
[Toctpoenue u ananus rpaduKoB
3aBHCHUMOCTEN KHHEMATHYECKUX
BEJIMYMH OT BPEMEHU /ISt
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOT O ABM)KEHUS.
Pacnio3znaBanue gpuznyeckux
SBJICHUN B y4eOHBIX ONBITaX U
OKpPY’KaroIlleH KNU3HU:
paBHOMEPHOE U
PaBHOYCKOPEHHOE




CHapsAa0B, HCIIHBIC U
PEMCHHBIC IICpCaAaAYn

IPSMOJIMHEHHOE IBUKEHUE,
CBOOOIHOE ITaIEHUE TEI,
JBYDKEHUE 110 OKPYKHOCTH.
Onucanue MEXaHMYECKOTO
JBH)KEHUS C UCIOJIb30BAHUEM
(U3NYeCKUX BEITHYUH:
KOOp/IMHATa, NyTh,
nepeMeIeHmne, CKOpocTh,
yckopenue. Pabora B rpynnax
NIPY TUITAHUPOBAHHH, TIPOBEICHUN
U MHTEpPIIpETaluy pe3yabTaToB
OTIBITOB M aHAJIN3E
JIOTIOJIHUTEIbHBIX UCTOYHUKOB
nH(pOpMalLUU IO TEME

2.2

JlmHaMuka

IIpyuHIUIT OTHOCUTEIBHOCTH
INanunes. [1epBblii 3aKOH
Hprorona. MuepumanbHbie
cucrtemsl orcyera. Macca
tena. Cuna. [IpuHnun
cynepno3uuuu cuil. Bropou
3akoH HproToHa 11
MaTepUaIbHON TOUKH.
Tpernii 3akoH HeroToHA
JUISI MAaT€pUAIIbHBIX TOYEK.
3aKOH BCEMUPHOIO
TaroreHus. Cuna TXKECTH.
IlepBas kocMHuueckas
ckopocTh. Cuita ynpyrocTH.
3akoH ['yka. Bec Tena.
Tpenue. Buasl Tpenus
(TIOKOS1, CKOJIbKEHHS,
kadyeHus1). Cuia TpeHus.
Cyxoe tpenue. Cuna
TPEHMSI CKOJIbKEHUS U CUJIA

CpaBHeHHE Macc
B3aMMOJICHCTBYIOIIUX TE.
N3ydenune 3aBUCUMOCTH CUJIBI
YIOPYTrocTH OT Aedopmanuu;
CpaBHEHHUE CUJI TPEHHUSI TIOKOSI,
KaueHUS U CKOJbKECHHSI.
OObscHEHNE HEBECOMOCTH.
[IpoBeaeHune s3xcriepuMeHTa:
UCCIJIEIOBAaHUE 3aBUCUMOCTH CHJI
YIPYTOCTH, BOSHUKAIOIIHNX B
NpYXUHE U PE3NHOBOM 0Opaslie,
oT ux nedopmanuu; u3y4eHue
JIBUKEHHS OpyCKa M0 HaKJIOHHOU
IJIOCKOCTH; UCCIIEA0BAHNE
YCJIOBU paBHOBECHS TBEPOTO
TeJa, UMEIOLIEro OCh BpallleHHUS.
O0pbsacHeHne 0coOeHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJTMHEHOTO JBUKECHUS,




TPEHUS MOKOSI.
Koadduument tpenus.
Cwita conpOTHBIICHHUS TIPU
JIBUKEHUH TEJIA B )KUIKOCTH
unu rase. [locrynarensHoe
Y BpallaTelIbHOE JBUKEHUE
a0COIOTHO TBEPJIOTO Tena.
MoMeHT cuiibl
OTHOCHUTEJIBHO OCH
BpaieHus. [1neqo cuibl.
YcnoBus paBHOBECUS
TBEPIOTO TeJA.
TexHuueckue ycTpoicTsa u
IIPAKTHUYECKOE IIPUMEHEHHUE:
MOJAIUITHUKY, IBUKECHUE
MCKYCCTBEHHBIX CITYTHHUKOB

CcBOOOJIHOTO Na/IEHUs TeT,
JIBUKEHUS 110 OKPY>KHOCTH Ha
OCHOBE 3aKOHOB HbloTOHA,
3aKOHA BCEMUPHOI'O TATOTEHUS.
OOBsicHEHHE OCHOBHBIX
MPUHLIUIIOB JEHCTBUSA
MOALIMITHUKOB U UX
IIPAKTUYECKOI0 IPUMEHEHUS.
OOBbsicHEHHE IBUKECHUS
HCKYCCTBEHHBIX CITyTHHKOB.
Pemenne pacueTHbIX 3a1a4 ¢
SIBHO 33JJaHHOU (hU3HUECKOM
MOJIEJIBIO C HCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U (OpMYII
JuHamMuKu. Pacnio3HaBaHue
(bu3nUecKuX SIBICHUHA B y4eOHBIX
OIBITaX U OKPY>KAIOILEH KU3HU:
WHEpLYs, B3aUMOJICUCTBUE TEIL.
AHanun3 (pU3NYECKUX MPOLIECCOB
U SIBJICHHU C UCITOJIb30BAaHUEM
3aKOHOB U NIPUHIUIIOB: 3aKOH
BceMupHoro Tsarorenus, |, 11 u 111
3akoHbI HproTOHA,

MPUHLIMII CYTIEPIO3UIUH CUJI,
IIPUHLIMII PaBHOIIPAaBHOCTHU
MHEPLIHAIbHBIX CUCTEM OTCUETA

2.3

3aKOHEI COXpPAaHCHUSA B
MCEXaHUKE

NMitynsc maTeprabHON
TOYKH (TeNa), CHCTEMBbI
MaTepuaibHBIX TOYEK.
HMitynsc cuitbl 1
M3MEHEHUE UMITYJIbCA TENA.
3aKOH COXpaHEHMSI
nMITynbca. PeakTuBHOE
JBIKeHue. PaboTa cuibl.

IIpoBeneHue SKCIIEpUMEHTA:
u3ydeHue abCcoITHO
HEYIPYroro yAapa ¢ IOMOIIBIO
JIBYX OJUHAKOBBIX HUTSHBIX
MasTHHKOB; UCCJIEOBAHNE CBS3H
paloThI CUJIBI C U3BMEHEHHEM
MEXaHWYECKON YHEPTUHU Tela Ha
IIPUMEPE PACTIKEHUS

[Toypounsblii
KOHTPOJIb:




MOIHOCTD CUJTBI.
Kunernueckas sneprus
MaTepuaibHOU TOUYKHU.
Teopema 06 U3MEHEHUH
KMHETUYECKOU SHEPIUH.
[ToreHmanpHas 3HEPrusl.
[ToTeHumanbHas sHEPrus
ynpyro aepopMupoBaHHOK
npyuHsbl. [loTeHnmanbHas
SHEPrus Tena BOIHU3U
MOBEPXHOCTU 3EMIIU.
[ToreHManbHbBIE U
HEMOTEHUUAIbHBIE CUJIBI.
CBs3b paboTHI
HEMOTEHIUAIBHBIX CUJI C
M3MEHEHUEM MEXAHUYECKOU
SHEPTUH CUCTEMBI TENl.
3aKOH COXpaHEHUsI
MEXaHUYECKON IHEPTUH.
VYnpyrue n Heynpyrue
CTOJIKHOBEHHUSI.
TexHuueckne ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
BOJIOMET, KOIIEp,
MPY>KUHHBIN TUCTOJIET,
JIBIDKCHHE PAKET.

pe3nHoBOro xkryra. OueHka
aOCOJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MEPEHUI
¢usnueckux BennuuH. Perenue
pacueTHBIX 3a/1a4 C IBHO
3aJJaHHOM (PU3MYECKON MOJIEIBIO
C MCMOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (POPMYJI AMHAMUKHU H
3aKOHOB coxpaHeHus. Pemienue
KAa4eCTBEHHBIX 3aJ1a4 C OIIOPOH Ha
M3YYEHHBIE B pa3Jele
«MexaHunKay 3aKOHBI,
3aKOHOMEPHOCTH U (hrU3HUYECcKue
spienus. Onucanue
MEXaHHYECKOTO JBHKEHUS C
HCIIOJIb30BaHUEM (PU3HUYECKUX
BEJIMYMH: UMITYJIBC Tela,
KUHETHYECKAasi SHEPTHS,
MOTEHIIMAIbHAs SHEPT s,
MexaHu4ecKas padora,
MeXaHU4ecKasi MOIIHOCTb.
AHanu3 pu3NYECKUX MPOLIECCOB
U SIBJIGHUH C UCTIOJIb30BaHUEM
3aKOHA COXPaHEHMUsI
MEXaHUYECKOM SHepruu, 3aKoHa
COXpaHEHMsI UMITYJIbCA.
OOBsicHEHHE OCHOBHBIX
TIPUHIIAIIOB JACHCTBHS U
MPAaKTUYECKOr0 MPUMEHEHUS
TEXHUYECKHUX YCTPOUCTB, TAKUX
KaK: BOJIOMET, KOIED,
MIPYKWHHBIN MTACTOJIET.
OOBsicHEeHHE IBUKEHUS PAKET C
ONOpPOH Ha N3YYEHHBIE

TectoBbie
pabora,
YcrHblii onpoc,
[TucbmMeHHbBIM
ornpoc.

KoHntposbHas
pabora 1o
pazneny




(U3UYECKHE BETUYMHBI U 3aKOHBI
Mexanuku. Mcnonab3oBanue npu
MOJrOTOBKE COOOILEHUH O
MPUMEHEHUU 3aKOHOB MEXAHUKHU
COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHH JIJIST TIOHUCKA,
CTPYKTYPUPOBAHHS,
MHTEPIPETALMH U PECTaBICHUS
nH(popManuu, KpUTHIECKUMA
aHaJIN3 IIOJIy4aeMOU
uHpopmanuu [IpoBeaeHue
KOCBEHHBIX U3MEPEHHUH,
HCCJICTOBAaHUM 3aBUCHMOCTEH
(U3UYECKUX BEIMYUH, TPOBEPKA
MPEJJI0KEHHBIX TUIIOTE3

Hroro no pasacity
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Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJNMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KHHETHUYECKOU TeOpUn

OCHOBHBIC TTOJI0KEHHS
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH U UX
OIIBITHOE 00OCHOBAHUE.
BpoyHOBCKOE IBHKEHHE.
Huddysus. Xapakrep
JIBIOKEHUS U
B3aMOJICUCTBHUS YaCTHIL
BemecTsa. Mojenu
CTPOEHUS ra30B, KUIKOCTEH
Y TBEPABIX TEN U
00BICHEHHNE CBOICTB
BEIIISCTBA HA OCHOBE 3TUX
Mozenen. Macca u pasmepsl
Mouekyi. KonnuectBo
BemecTBa. IlocTossHHas
ABorajpo. TenoBoe

[IpoBeaeHune s3KcriepuMeHTa:
OTpeieTIEHuEe MacChl BO3yXa B
KJIACCHOM KOMHATE Ha OCHOBE
U3MEPEHHI 00beMa KOMHATHI,
JABJICHUS U TEMIIEPATYPHI
BO3/yXa B HEH; UCCIIEIOBAHUE
3aBUCUMOCTH MEXKIY
napameTpaM# COCTOSTHUS
paspexeHHoro raza. OueHnka
a0COIIOTHBIX U OTHOCHUTEIBHBIX
MOrPEIIHOCTEN UBMEPEHUN
(UBUYECKUX BEITMYMH.
OObBsCHEHNE OCHOBHBIX
MPUHIIMIIOB JEHCTBUI
TepMOMeTpa U 6apomeTpa u
YCJIOBHH MX 0€3011acHOTO
HCIOJIb30BaHUS B IIOBCCAHEBHOM

JlaGopaTtopHas
pabota
YcTHBII onpoc
TecroBas
pabora
KonTponbHas
pabora




paBHOBecue. TemmepaTypa
u ee usMmepenue. Illkana
temnepatryp Llenbcus.
Mopeins naeanbHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-
KMHETUYECKOU TeOpUH
UJEAIBHOTO rasa.
AGcomoTHas Temneparypa
Kak Mepa CpeliHei
KMHETUYECKOUN 3HEpruun
TEIIOBOT'O JIBHKEHUS
yactul] rasza. [llkana
temriepatyp KenbBuHa.
["a30BbIE 3aKOHBI.
YpaBHenue Menaeneea—
Kianeiipona. 3akon
Hanvrona. M3onporeccel B
UJCAIBHOM Trase ¢
MOCTOSIHHBIM KOJIMYECTBOM
BemlecTBa. ['papuueckoe
IpeJICTaBICHNE
M30IIPOLECCOB: U30TEPMA,
n30x0pa, n3obapa.
TexHu4eckue ycTpocTsa u
MPAKTUYECKOE IPUMEHEHHE:!
TEPMOMETp, OapoMeTp

*u3HU. Pacnio3HaBanue
(bu3nUecKuX SBICHHUH B y4eOHBIX
OMBITAX U OKPYXKAIOLIEH KUZHU:
g dy3us, OpoyHOBCKOE
JIBHKeHHe. ONHMCcaHue TeIIOBbIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3NYECKUX BEIMYMH: JIaBJICHHUE
rasa, TeMIlepaTypa, CpeIHss
KHUHETHYECKasi SHEPrUs
Xa0TUYECKOTO JIBUKECHMUSI
MOJIEKYJI, CPEITHEKBaIpaTUYHAS
CKOPOCTb MOJIEKYJ. AHAIIN3
(bu3MYECKUX MPOIIECCOB U
SIBJICHUM C MCIOJb30BAHUEM
MKT, ra3oBnIX 3aKOHOB, CBSI31
CpeHEW KHHETUYECKON DHEPTUU
TEIJIOBOTO ABUKEHUS MOJIEKYJI C
abCOJIIOTHON TeMIEpaTypoi.
Pemenne pacueTHbIX 3a7a4 ¢
SIBHO 3aJJaHHON (pr3nyecKon
MOJIEJIBIO C HCIIOIb30BaHUEM
0CHOBHBIX TToJjiokeHuit MKT,
3aKOHOB U (OpMYII
MoJieKyisspHo# (u3uku. Pabota B
rpynmnax npy njiaHupoOBaHUH,
MIPOBEJICHUH U UHTEPIIPETALIUH
PE3YJIBTATOB OIBITOB U aHAIIN3E
JTOTIOTHUTEIbHBIX HICTOYHUKOB
uHbOpMaIUU IO TEME

3.2

OCHOBBI TCPMOJAUHAMUKU
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TepmonuHamuueckas
cucreMa. BHyTpeHHss
SHEPrus
TEPMOJIUHAMUYECKOI
CHCTEMBI M CIIOCOOBI ee

[IpoBenenue 3xkciepuMeHTa:
W3MEpPEHHE YIETbHOU
TEIJI0EMKOCTH BemiecTBa. OneHKa
a0COJIIOTHBIX ¥ OTHOCUTENILHBIX
MOrPEIIHOCTEN UBMEPEHUN




usmenenus. Koanuectro
TEIUIOTHI U paboTa.
BHyTpeHHSIsS SHEPTHsI
OJTHOATOMHOTO UJICAJILHOT'O

rasa. BI/II[BI TEILIONEPCaAaAIn:

TEIIONPOBOAHOCTD,

KOHBEKIIMSI, U3Ty4YEHHE.

VY nenpHas TEII0EMKOCTh

BEIIIECTBA.

KommuecTBo TemioTs! npu
teruionepenaye. [lonstue
00 agmabaTHOM Iporecce.
ITepBolii 3aKk0H
TEPMOIMHAMHKH.
[TpumeHeHue nepBoro
3aKOHa TEPMOJNHAMHKH K
U30IMPOLIECCAM.
I'papuueckas
UHTEpHpeTanus padoTsl
rasza. Bropoii 3akoH
TEPMOJIMHAMMKH.
HeoOpatumocTs nporieccoB
B nipupoze. TernaoBble
MaruHbL. [[pUHIHATIEL
JeMCTBUS TETIJIOBBIX
MmamuH. [IpeobpazoBanus
SHEPTUU B TEIUIOBBIX
MammHax. Koadumuent
IIOJIE3HOTO ACUCTBUSA
TEII0BOM MamuHbl. [{uki
Kapno u ero ko3¢ durment
MOJIE3HOT'O IEUCTBUSL.
DKosoruyeckue npoodaemMbl
TEIMJI0PHEPTETUKHU.

¢busnueckux BenuunH. M3ydyenue
MoJieJIel MapoBoi TypOUHBI,
JIBUTATENS] BHYTPEHHETO
CrOpaHHUsl, PEAKTUBHOTO
neurarens. O0bscHeHne
MPUHIIMIIOB JEUCTBUS U YCIOBUHI
0€3011acCHOT0 UCII0Ib30BAHUS B
IIOBCE/IHEBHOM JKU3HU JIBUTATENS
BHYTPEHHETO CrOpaHus,
OBITOBOI'O XOJIOIUJIbHUKA,
KOHAUIHOHepa. Onucanue
CBOWCTB T€J ¥ TEIIOBBIX
SIBIIGHUH C MCTIOJIb30BAaHUEM
(u3HYECKUX BEJIMYMH: JIaBJICHUE
rasza, TeMIeparypa, KOJIH4ecTBO
TEIUIOThl, BHYTPEHHSS SJHEPI U,
pabota raza. Penienue pacueTHbIX
3a/1a4 C SIBHO 3aJJaHHOMN
¢bu3nveckoil Mosenbio ¢
MCII0JIb30BaHUEM OCHOBHBIX
3aKOHOB U (OpMYII
MOJICKYJIIPHON (DU3UKH U
TEpMOJUHAMUKU. Pemenue
KAa4eCTBEHHBIX 33]1a4 C OIOPOM Ha
W3YYEHHBIE B pa3Jeiie
«MonekynspHas GpuU3MKa U
TEPMOJUHAMHUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUYECKHe
sBneHus. Pabota B rpynmnax npu
aHaJIn3€e JOTIOJTHUTEIbHBIX
MCTOYHHUKOB MH(OPMAIIUH T10
TeMe




TexHuueckue yCcTpoicTBa U
MPaKTUYECKOE TPUMEHEHHUE:
JIBUTATENb BHYTPEHHETO
cropanusi, OBITOBOM
XOJIOIUJIbHUK,
KOHJIUIIUOHED

3.3

ArperatHbie COCTOSIHUS
BemlecTBa. Pa3oBLIC
MepexXOoabl

[Tapoo6pa3zoBanue u
KoHAeHcauus. Vicnapenue u
KuIeHue. AOCONIOTHAs U
OTHOCHUTEIIbHAS BIAXKHOCTh
BO3Ayxa. HachlleHHbII
nap. Y ieiapHas TerjaoTa
napooOpa3zoBaHusl.
3aBUCHUMOCTb TEMIIEPATypPhl
KUIIEHUS OT JaBJICHMUSL.
Trepnoe Teno.
Kpucrannumaeckue u
aMmopgHBbIC Tea.
AHH30TpONUs CBOMCTB
Kpuctayos. XXuakne
Kkpuctayibl. CoBpeMEHHbIE
Mmatepuansl. [lnaBnenue u
KpucCTaJIM3anus. Y ieibHast
TEIUIOTA TUIABJICHUS.
Cyb6numanus. YpaBHeHue
TEIUIOBOro OanaHca.
TexHuueckne ycTpoucTBa 1
IIPAKTUYECKOE IPUMEHEHHE!
TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUN
MOJIyYEHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YHUCIIE
HAaHOMATEpHAaJIOB, U
HAHOTEXHOJIOTUU

IIpoBeneHue 3KCIIEPUMEHTA:
U3MEpPEHUE OTHOCUTEIBHON
BJIQXKHOCTH Bo3ayxa. OneHka
a0COJIIOTHBIX U OTHOCUTEIIbHBIX
IIOTPEIHOCTEN U3MEPEHUI
¢du3nyeckux BeauuuH. M3ydyenue
CBOICTB HACBIIIEHHBIX [1APOB,
Croco0O0B U3MEPEHHUS BIAXKHOCTH.
Habnroienue kuneHus npu
IIOHW)KEHHOM JJaBJICHUH,
HarpeBaHus U IUIaBJIECHUS
KPUCTAJIJINYECKOI O BELIECTBA.
OOBbscHEHNE TPUHLIUIIOB
JIEUCTBUS U YCIOBUI
0€3011acCHOT0 UCII0Ib30BAHUS B
[TOBCEHEBHOM KU3HU
TUTPOMETpA, ICUXPOMETPA,
Kanopumerpa. Mzydenne
TEXHOJIOTMH MOJy4EHHUs
COBPEMEHHBIX MaTEpUasOB, B TOM
qrclie HAHOMAaTEpUaJoB.
Pemenne pacueTHbIX 3a71a4 ¢
SIBHO 3aJJaHHON (pr3nUecKon
MOJIETBIO C HCIIOIb30BAaHUEM
ypaBHEHUS TEIJIOBOTO OalaHca.
Pemenne kauecTBEHHBIX 3a7a4 C
OIOpPOH Ha U3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU M (pu3nyeckue




SBJICHUA 0 TeMe. Pacnio3HaBaHue
(bu3nUecKuX SBICHHUH B y4eOHBIX
OTIBITAX M OKPYXKAIOIIEH KU3HH:
nedopMarus TBEPIbIX TEl,
HarpeBaHue M OXJIAXKICHHUE TET,
M3MEHEHUE arperaTHbIX
COCTOSIHHM BellecTBa U
00BsICHEHHE UX HAa OCHOBE
3aKOHOB M (hOPMYIT
MOJIEKYJISIPHON (PU3UKHU.
Hcnonp3oBanue
WH(OPMAIMOHHBIX TEXHOJIOTHI
JUTSI TIOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALMH U PECTaBICHUS
HH(pOpMaIK IPH MOATOTOBKE
COOOILIEHUH O IPUMEHEHUU
3aKOHOB MOJICKYJIIPHOU (pU3UKH
U TCPMOJIMHAMUKH B TEXHHUKE H
TEXHOJIOTHIX
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Paznea 4. JIEKTPOJMHAMUKA
DnexTpu3anus Tel. ITpoBeneHme sKciepuMeEHTa:
OnekTpuueckuii 3apsn. /[sa U3MEPEHHE DIEKTPOEMKOCTH
BHJIA DJIEKTPUUECKUX KoHAeHcaropa. OneHka
3apsiaoB. [IpoBoaHUKH, aOCOJIIOTHBIX M OTHOCUTEIIBHBIX
JUDIIEKTPUKH U MOTPEIIHOCTEN N3MEPEHUI

4.1 DIIEKTpOCTaTHUKA 10 ITOJIyIIPOBOJTHUKH. 3aKOH ¢busnueckux BenuynH. M3ydyenue

COXpaHEHUs
AIEKTPUYECKOTO 3apsi/a.
B3anmoneicTeue 3aps10B.
3akon Kymnona. Toueunsrit
AIEKTPUYECKUH 3apsil.

NPUHIUIIOB AEUCTBUS
AIIEKTPOCKOIIA, 3JIEKTPOMETDA,
KOHJIeHcaTopa. M3yuenue
MIPUHIMUIIOB ACHCTBUSA U YCIOBUN
0€301MacHOr0 NPUMEHEHUSI B




DIIEKTPUYECKOE TT0JIE.
HarmpsixenHOCTB
ANEKTPUYECKOTO TOJIA.
IIpuHuun cyneprno3unun
ANEKTPUYECKUX TOJIEH.
JInHuM HaNIPsAKEHHOCTH
ANEKTPUYECKOTO TOJIA.
Pabora cun
ANEKTPOCTATUYECKOTO MOJS.
[Torenuman. PazHocts
noteHuuanos. [IpoBoaHuku
U IUBJIEKTPUKH B
ANEKTPOCTATUYECKOM I10JIE.
Jwusnexrpudeckas
MIPOHUIIAEMOCTb.
DIIEKTPOEMKOCTb.
Konpencarop.
DIIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsKEHHOTO
KOHJIEHCATOopa.
TexHuueckne ycTpoucTBa u

MPAKTUYCCKOC ITPUMCHCHHAC:

IIEKTPOCKOII, IIEKTPOMETP,
AIIEKTPOCTATUYECKAS
3alINTa, 3a3€MIICHUE
ANIEKTPONPUOOPOB,
KOHJIEHCaTop,
KOIIMPOBAJIbHBIN anmnapar,
CTPYWHBIN IIPUHTED

MIPAKTUYECKON KU3HH,
KOIMMPOBAJIBHOTO amnmnapara,
CTPYWHOI'O IIPUHTEpA.
PaccmoTtpenue puznueckux o
CHOBaHUM 3JIEKTPOCTATHUECKON
3aIIUTHI ¥ 3a3€MJICHUS
anekTponpudopos. Pemenue
pacUeTHBIX 33J1a4 C SIBHO
3aIaHHON (PU3UIECKOIN MOJICTIBIO
C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (opMyI
aNeKTpocTaTuku. Pemenue
KaueCTBEHHBIX 33]1a4 C OMOPOM Ha
M3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (hr3HUECcKue
SIBJICHHS DJIEKTPOCTATUKH.
Pacnio3naBanue gpusnyeckux
SIBIICHUH B y4EOHBIX OTBITAX U
OKpY’KaloIIeH KU3HU:
ANEKTPHU3ALUS TEII,
B3aUMO/ICHCTBUE 3apsI0B U
00BSICHEHHE UX Ha OCHOBE
3aKOHOB U (OpMYII
anekTpocTatuku. Onucanue
M3YYEHHBIX CBOWCTB BEIIECTBA U
ANEKTPUYECKHUX SBICHUM C
UCIOJIb30BaHUEM (U3HUECKUX
BEITMYWH: JICKTPUUECKUH 3apsi,
HaIPSKEHHOCTh AJIEKTPUUECKOTO
TOJIsI, TIOTEHITHAN, Pa3HOCTh
MOTEHIIUAJIOB, 3JIEKTPOEMKOCTb.
AHanu3 pu3NYECKUX MPOLIECCOB
U SIBJICHUU C UCIIOJIb30BAaHUEM
(bu3HYECKUX 3aKOHOB: 3aKOHA




COXpaHEHHUS FIEKTPUUECKOTO
3apsiaa, 3akona Kymnona. Pabora B
rpynmnax mpy aHaiauze
JOITIOJIHUTCIIbHBIX UCTOYHHUKOB
nH(pOpMaLIUU U MIOATOTOBKE
COOOLICHNH O MIPOSBICHUU
3aKOHOB JJIEKTPOCTATUKHU B
OKpYKarOIIEH )KU3HU U
MPUMEHEHUU UX B TEXHHUKE

4.2

IlocTossHHEIIT

ANEKTPUYECKUN TOK.

Toku B pa3mUYHBIX
cpenax
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DNEeKTPUYECKUM TOK.
VYcioBus CyliecTBOBaHUsA
AIIEKTPUYECKOTO TOKA.
Ucrounnku Toka. Cuia
Toka. [locTOSIHHBIH TOK.
Hanpspkenue. 3akon Oma
JUTS y9acTKa LeMu.
DIIeKTpUIecKoe
COIIPOTHUBIICHUE. Y IENBHOE
COTPOTHBIICHUE BEIIECTBA.
IlocnenoBarensHoOE,
napajuieIbHOE, CMEIIaHHOE
COEIMHEHHUE MPOBOJHUKOB.
PaGota snexkTpuyueckoro
ToKa. 3akoH J[koymsa—
Jlennia. MomHoCTh
AIEKTPUUYECKOTO TOKA.
DIIEKTPOABMKYILASA CHJIA U
BHYTpEHHEe
COTNIPOTHBIICHUE UCTOYHUKA
ToKa. 3akoH OMa s

[IpoBeaeHune 3KCrIEpUMEHTA:
M3Y4YE€HHUE CMEIIAaHHOTO
COEIMHEHUS PE3UCTOPOB;
n3mepenue JJ[C ucrouHrka Toka
U €ro BHYTPEHHETO
COIPOTUBIICHUS; HAOJIO/IEeHNE
anekTpoausa. OueHka
aOCOJIIOTHBIX M OTHOCUTEIIBHBIX
MOrPEIIHOCTEN UBMEPEHUN
(UBUYECKUX BEITHYMH.
OObscHeHrEe TPUHIIUIIOB
JIECTBHS U YCIIOBUI
0€301acHOr0 MPUMEHEHUS
amrepMeTpa, BOJIbTMETPA,
peocTara, UICTOYHUKOB TOKA,
AIIEKTpOHArpeBaTeNbHbIX U
AIEKTPOOCBETUTENBHBIX
puOopoB,

TEPMOMETPA COMPOTUBJICHHUS,
BaKyyMHOTI'O JH0Ja, TEPMHCTOPOB
1 OTOPE3UCTOPOB,

JlaGopatopHsble
paboThI
KonTponbHas
pabora
YCTHBIN 1
MMHCbMEHHBIN
OIIPOCHI

BITP




MOJTHOM (3aMKHYTOH )
AIEKTPUYECKOMN LIETIH.
KopoTkoe 3ambikaHue.
OneKTpoHHas
MPOBOAMMOCTB TBEPJIBIX
METaJIJIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAIIJIOB
OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTb.
DNEeKTpUYECKU TOK B
Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB.
[TonmynpoBOAHUKH.
CoOcTBeHHas U IpUMECHas
MPOBOANMOCTh
MIOJIYTIPOBOJTHUKOB.
CgoiicTBa p—N-nepexoaa.
[TonynpoBOIHMKOBBIE
npuOOpBI. DIEKTPUIECKUN
TOK B PacTBOpax u
pacIuiaBax 3JI€KTPOJIUTOB.
DIIEKTPOTUTHIECKAS
JUcCoLUaus. JINEKTPOIIN3.
DNEeKTpUYECKU TOK B
razax. CaMOCTOSITENIbHBIN U
HECaMOCTOSTENIbHBIN
paspsan. Mounus. [nasma.
TexHuueckue ycTpoicTa
U TIPAKTHYECKOe
IIPUMEHEHHE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT,
MCTOYHUKU TOKa,
AIIEKTpOHArpeBaTeIbHbIE
puOopHI,

MOJIYTIPOBOTHUKOBBIX JHOJIOB,
rajibBaHUKH. Pemenue
pacueTHBIX 3a7a4 C IBHO
3aJJaHHON (PU3MUECKON MOJIEITBIO
C UCMOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U ()OPMYII TEMBI
«IToCTOSTHHBIN PTEKTPUUECKUM
Tok». PacnoznaBanue
(UBUYECKUX SBJICHUHN B yUeOHBIX
OTBITAX U OKPYXKAIOLIEH KU3HU:
AIIEKTpUYEcKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE
NENCTBUA TOKA. AHAIN3
AIIEKTPUYECKUX SBICHUN U
MIPOIIECCOB B LIETSX MOCTOSTHHOTO
TOKa C MCIOJIb30BAaHHEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTHU
MOCJIEI0BATEIBHOTO U
MapajuieIbHOTO COCTMHEHUS
MIPOBOJIHUKOB, 3aKOH J[Koyis-
Jlenna. Onucanue U3y4eHHbIX
CBOWCTB BEILIECTB U
ANEKTPUYECKUX SBICHUM C
UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: JICKTPUUECKUH 3apsi,
CHUJIa TOKa, 3JIEKTPUUYECKOE
HaIpsHKEHUE, JIEKTPUIECKOe
CONPOTHUBIIEHUE, PA3HOCTh
notenimanos, DJIC, pabota Toka,
MOIIHOCTH TOKa. Mcnonbp3oBanue
WH(POPMAITMOHHBIX TEXHOJIOTUMA
JUTSI TIOUCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETAINH U MPECTaBICHUS




AIEKTPOOCBETUTEIILHBIE
puOOPbI, TEPMOMETP
CONPOTHUBIICHHUS,
BAKYYMHBIN JUOJ,
TEPMUCTOPHI U
(bOoTOPE3UCTOPHI,
MIOJIyIIPOBOJTHUKOBBIN THOJ,
rajbBaHUKa

UH(OpPMAIMH [IPU TTOIrOTOBKE
COOOIICHU O TPUMEHEHUU
3aKOHOB IIOCTOSIHHOTO TOKa B
TCXHUKEC U TCXHOJIOI'UAX
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PeszepBHoe Bpemst 2
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




11 KJIACC

e HanmeHnoBanme
/i pas3iesioB 1 TeM KouauyectBo | IIporpammuoe O1LleHOYHBIH
NnporpaMmmbl JacoB coZIepKaHue HpOBep}ICMHe PE3YIbTATHI MOJYJIb
Pasznen 1. JIEKTPOIMHAMUKA
[TocTosiHHBIE MArHUTHI. [IpoBenenue sxcnepuMeHTa: JlabopaTopHbie
B3anmopeiictBue W3Y4€HUE MarHUTHOTO MOJIs paboThI
MOCTOSIHHBIX MarHUTOB. KaTYILIKU C TOKOM; UCCIIEOBAaHUE
MarnuTHO€ noe. JIEHUCTBHUSI IOCTOSTHHOTO MarHuTa Ha
Bextop MaruutHOM PaMKy C TOKOM; UCCIENOBAHUE
uHayKuud. [puHnun SIBJICHUS 3JIEKTPOMArHUTHOMN
CyNEPHO3ULINU uHayKuu. OrneHka adCoNIOTHBIX U
MAarHUTHBIX MOJIEH. OTHOCHUTEIIbHBIX MMOTPEIIHOCTEN
JInHMM MarHUTHOU U3MEpPEHUH (PU3NUECKUX BEIUYUH.
nHaykuuu. Kapruna OObscHeHrEe TPUHIIUIIOB IeHCTBUS
JTMHAA MarHUTHON U YCIIOBHI O€301acHOTO
WHJYKIUU MO NPUMEHEHUS TOCTOSIHHBIX
MTOCTOSTHHBIX MarHUTOB. MarHuTOB, JIEKTPOMAarHUTOB,
MaruauTHOE noJe. .
MarnuTHOe nosue 3JIEKTPOJIBUTATENS, yCKOpUTENEH
11 OneKTpOMarHuTHasI 11
MPOBOJIHUKA C TOKOM. 3JI€MEHTaPHBIX YaCTHII,
HHAYKIHA Kapruna nunuit VWHIYKIIMOHHOM Tteuu. Pemienue
WHIYKIIMA MarHUTHOTO pacyeTHBIX 3a/1a4 Ha MPUMEHEHHUE
TIOJIS1 ITTMHHOTO TIPSIMOTO (dbopmMyn Tembl «MarHuTHOE TOJIE.
MIPOBOJIHUKA U DneKTpoMarHuTHast UHIYKITUS».
3aMKHYTOT'0 KOJIBIIEBOTO Pemrenne kauecTBEHHBIX 3314 C
MIPOBOJIHUKA, KATYIIIKH C OTIOPOI Ha U3YUEHHBIE 3aKOHBI,
TokoM. OnbIT DpcTena. 3aKOHOMEPHOCTH U (pU3HUecKue
BzanmoneiictBue SIBIICHUS TeMBbI « MarHuTHOE TI0JIE.
MPOBOJTHUKOB C TOKOM. DNeKTpOMarHuTHast UHIYKIUS». KontponbHas
Cuita Amriepa, ee OrnpeneneHne HaNpaBIECHUS pabota no
MOAYJIb U HalpaBJeHUE. BEKTOpPA MHIYKIIUA MarHUTHOTO paszzneny

Cuna JlopeHua, ee
MOJYJIb U HallpaBJICHUE.

T10JIs1 TPOBOJHUKA C TOKOM, CHJIBI
Awmrnepa u cuisl JlopeHna.




JIBro>keHue 3apsiKEHHOM
YacTULIBI B OJJHOPOJTHOM
MarHiuTHOM TIOJIE.
Pa6ora cunel JlopeHia.
SBnenue
3JIEKTPOMAarHUTHOM
uHaykimu. [lorok
BEKTOpPa MarHUTHOMN
WHIYKIIUH.
DNeKTpOABMKYILIAs cuja
WHJYKUUH. 3aKOH
3JIEKTPOMArHUTHOMN
unaykuuu Papanes.
Buxpesoe
ANEKTPUYECKOE TOJIE.
DneKTpoABMKYIIas cuia
WHIYKIINH B
MIPOBOJIHHKE,
JBUKYIIEMCS
MOCTYNATENIbHO B
OJIHOPOJIHOM MarHUTHOM
none. [Ipasuiio Jlenna.
NHAYKTUBHOCTS.
SBnenne
CaMOMHAYKIUU.
DNeKTpOABMKYIIAs cuja
CaMOMHAYKIUU.
DHeprusi MarHuTHOTO
TIOJISI KATYILIKU C TOKOM.
DJIEKTPOMarHuTHOE
nosie. Texnuueckue
YCTpOMCTBA U
MPaKTHUYECKOE
MIPUMEHCHHUE:

Pacno3naBanue pusnyueckux
SIBJICHUH B y4€OHBIX OMBITAX U
OKPY KaIOIIIEH KU3HU:
B3aHUMOJICHCTBUE MarHUTOB,
3JICKTPOMArHUTHAS MHIYKIIHS,
JICMCTBUE MAarHUTHOTO IIOJIA Ha
MIPOBOJIHUK C TOKOM U JIBHIKYIITHICS
3aps. AHaJIN3 JIEKTPOMArHUTHBIX
SIBJICHUM C MCITOJIb30BaHUEM 3aKOHA
3JIEKTPOMArHUTHOW MHIYKIIUU.
Ornurcanue U3y4yeHHbIX CBOWCTB
BEII[ECTB U AJIEKTPOMArHUTHBIX
SIBJICHUM C MCIIOJIb30BAHUEM
(bU3HYECKUX BEIIMYWH: WHTYKITUS
MarHuTHOTO TI0JIsI, CHiia AMrepa,
cuna JlopeHna, H”HIYKTUBHOCTb
KaTYILIKH, SHEPTUS DIEKTPUIECKOTO
1 MarHUTHOTO II0JICH




MOCTOSIHHBIC MarHHUTEHI,
3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEb,
YCKOPUTEIHU
3JIEMEHTAPHBIX YACTHII,
WHAYKIMOHHAs M€Yb
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Pa3nea 2. KOJIEBAHUSA U1 BOJIHBI
KonebarenbHast cucrema. HccnenoBanue napameTpos
CBoOonHbIE K0JIeOATEIbHOM CUCTEMBI —
MEXaHUYECKHe HepUoAa, YaCTOThI, aMILTUTY/Ibl U
KoJieOaHusI. (a3bl KosiebaHmil (MPyKUHHBIN
I'apmonnueckue W/WIIN MaTeMaTUYeCKHi MasiTHHK ).
konebanus. [lepuog, Habmtonenue 3aTyxaronmx
4acToTa, aMILUIUTY/a U kosebanuii. MccnenoBanue cBoiictB | Jlaboparopnast
¢aza xoneOaHMil. BBIHYKJICHHBIX KOJIeOaHUi. pabota
[IpyXMHHBIN MasATHHK. Habmonenue pe3onanca.
MaremaTuueckui IIpoBeneHue 3KcrIepUMEHTA:
MasiTHUK. Y paBHEHUE HCCIIEA0BAaHUE 3aBUCUMOCTH
Mexannyeckue u o
FapMOHHYECKHUX nepuoJia MajblX KojeOaHui rpy3a
2.1 JJIEKTPOMAarHUTHBIE 9 N
N KoJIeOaHuH. Ha HUTH OT JIJIMHBI HUTH U MaccChl KonTponbHas
[IpeBpaienue sueprun Ipy3a; UCCIIEJOBaHKE IEPEMEHHOIO pabora no
IIPY TapPMOHUYECKUX TOKA B LIETIH U3 MOCIIEA0BATEIBHO pasneny

KOJICOAHUSX.

KonebarenbHbIi KOHTYD.

CBoOoHBIC
AIEKTPOMArHATHBIC
KoJeOaHus B UACATLHOM
KOJIeOaTeIbHOM
KOHTYpe. AHAJIOTUS
MEXTY MEXaHUICCKUMHU
Y DJIEKTPOMATrHUTHBIMU

COEMHEHHBIX KOHAEHCATOPA,
KaTyIKH 1 peaucropa. OueHka
aOCOJIIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEPEHUN
¢usnyeckux BenuunH. OObsIcHEHHNE
MIPUHINIIOB JENUCTBUS U YCIOBUU
0€301acHOT0 MPUMEHEHUS
NIEKTPUIECKOTO 3BOHKA,
reHeparopa MepeMeHHOro TOKa,




koJsebanusmMu. Gopmyna
Tomcona. 3akon
COXpaHEHHUs SHEPTHH B
HJICaILHOM
KosiebaTeIbHOM
KOHTYpE.
[IpencraBnenue o
3aTyXaroumx
KOJICOaHMIX.
BriHyX/1eHHBIE
MeXaHUYECKHUE
KonecOanus. Pe3onanc.
Brinyxiennsie
3JIEKTPOMArHUTHHIC
KoJe0aHusl.
IIepemeHHBIH TOK.
CunyconaaibHbII
MEPEMEHHBIN TOK
MolHoCTh
TEPEMEHHOTO TOKa.
AMIUTUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE
CHJIBI TOKA B
HaIPsHKEHUS.
Tpancdopmarop.
[IpousBoacTso,
nepeaayda u
notpebieHue

3J'ICKTpPI‘-ICCKOI71 OHCPIUn.

DKOJIOTUYECKUE PUCKU
TP POU3BOJICTBE
JIEKTPOIHEPT UH.
Kynberypa
HCIIOJIb30BAHUS

JUHUN 3J51ekTponepeaad. Pemenue
pacyeTHBIX 3aJ1a4 C SIBHO 3aJJaHHOM
(bu3nUecKoil MOJEIbIO ¢
KCIIOIb30BAaHUEM OCHOBHBIX
3aKOHOB U ()OPMYJI, OMUCHIBAIOIINX
MEXaHUYECKUE U
ANEKTPOMArHUTHbIE KOJeOaHu .
Ornucanne MEXaHUYECKUX U
ANEKTPOMArHUTHBIX KOJIeOaHUi ¢
UCTIOJIb30BaHUEM (PU3HUECKIX
BEJIMYMH: IEPUOJ U 4acTOTa
Koyie0aHui, amruTyaa u asza
Kosie0aHui, 3aps/ U cujia TOKa B
rapMOHUYECKHUX
ANEKTPOMArHUTHBIX KOJIEOaHUSIX.
Pemenne kaueCcTBEHHBIX 3a7a4 C
OTOPOM HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONHICHIBAIOIINE
MEXaHUYECKUE U
3JIEKTPOMArHUTHBIE KOJICOaHMSI.
PaGora B rpynmax npu
MJIAHUPOBAHUH, TIPOBEJICHUU U
UHTEPIIPETAIIMU PE3YIbTATOB
OTIBITOB, U aHAJIN3E
JIOTIOTHUTEIBHBIX HCTOYHUKOB
nH(pOpMaLIUY 1O TeMe




3JIEKTPOIHEPIUU B
MOBCCIHEBHOM KH3HH.
Texunyeckue
YCTPOMCTBA U
MPaKTUYECKOE
MIPUMEHEHHUE:
3JIEKTPUYECKUI 3BOHOK,
reHepaTop NEPEMEHHOTO
TOKA, TUHUU
3JIEKTpoIepeay

2.2

Mexannueckue 1
3JIEKTPOMArHUTHBIE
BOJIHEI

MexaHn4decKre BOJHBI,
YCIJIOBUS
pacnpocTpaHeHusl.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U
JUTHA BOJIHBI.
[Tonepeunsie u
MIPOJI0JIbHBIE BOJIHBI.
WNuTepdepenus u

T paKIus
MEXaHWYECKUX BOJIH.
3Byk. CKOpOCTb 3ByKa.
I'poMKoOCTB 3BYKA.
Bricora Tona. TemOp
3BYKa.
DNEeKTpOMarHuTHHIE
BOJIHBI. Y CJTIOBHUSI
W3ITyYeHUs
AJIEKTPOMArHUTHBIX
BOJIH. B3anmuas
OpHUEHTaIHs BEKTOPOB E,
B,vs

Nzyuenune oOpa3oBanus u
pacnpocTpaHEHUs MONEPEUHBIX U
pOJI0JIbHBIX BOJIH. Habmronenue
OTPaKEHUS U MPETOMIICHHUS,
UHTEpPEepeHINN U TUPPAKINN
MexaHn4uecKuX BoiaH. HaOmronenue
CBSI3U TPOMKOCTH 3BYKa M BBICOTHI
TOHA C aMIUIMTYIOM U 4aCTOTOH
KoJieOaHuH, 3BYKOBOT'O PE30HAHCA.
HccnenoBanue CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHue, MPEIOMIIEHHE,
noJsispu3anus, Audpakuus,
untepdepenmus. M3ydenue
YCJIOBHM U3Ty4EHUs
3J€KTPOMAarHUTHBIX BOJIH,
B3aMMHOW OPUEHTAIMHA BEKTOPOB E,
B, v B 2neKTpoMarHUTHON BOJIHE.
N3yuenne npumeHeHns
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE
1 OpiTy. OOBSICHEHUE TTPUHITUTIOB
JIEHCTBHS M YCIIOBUH 06€3011aCHOTO




ANEKTPOMArHUTHOM
BojHe. CBolicTBa
3NEKTPOMArHUTHBIX
BOJIH: OTpaX€HUE,
MIpesioMIIeHHE,
MOJIsIpU3aIus,
pudpakums,
uHTEephEpEHIHS.
CxopocThb
3JIEKTPOMArHUTHBIX
BouH. [IIkana
3JIEKTPOMArHUTHBIX
BosH. [Ipumenenue
3JIEKTPOMArHUTHBIX

BOJIH B TCXHHUKE 1 6BITy.

[IpuHLHAIIBI paTuOCBA3U
U TEJIEBUICHUS.
Pannonokanusi.
ONEeKTPOMarHuTHOE
3arpsi3HeHue
OKPY>KaOIlEN Cpebl.
TexHuueckue
YCTPOWCTBA U
MPaKTUYECKOE
IIPUMEHEHHUE:
MY3bIKaJIbHbIE
UHCTPYMEHTBI,
yIIbTPa3ByKOBas
JMarHOCTHKA B TEXHUKE
U MeMIIMHE, pajap,
paavoONPUEMHUK,
TEJIEBU30p, AHTEHHA,
tenepon, CBU-neun

MPUMEHEHHUS MY3bIKAJIbHBIX
WHCTPYMEHTOB, yIbTPa3BYKOBOM
JIMarHOCTUKU B TEXHUKE U
MeJULIUHE, pajapa,
paguonpUeMHHKA, TEICBU30Da,
aHTeHHbI, Tenedona, CBY-neun.
Pemenue pacyeTHbIX U
Ka4yeCTBEHHBIX 3a/1a4 C OIIOPOU Ha
W3Y4YCHHBIC 3aKOHBI 1
3aKOHOMEPHOCTH, ONHICHIBAIOIINE
pacnpocTpaHEHHNE MEXaHUICCKUX U
AIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanre HHPOPMAITMOHHBIX
TEXHOJOTHH IS TIOMCKA,
CTPYKTYpUPOBAHUS,
UHTEPIIPETAIIMA U TIPEICTABICHUS
uH(}OpMaIY IPH MOATOTOBKE
cooOmmeHnit 00 UCIOIH30BAHUHT
ANEKTPOMArHUTHBIX BOJIH B
TEXHUKE. Y4acTue B JUCKYCCUU 00
ANEKTPOMArHUTHOM 3arpsi3HEHUN
OKpYy>Katrotei cpeasl. PaboTa B
rpynmnax npu MIaHUPOBAHHH,
MIPOBEJICHUU M WHTEPIIPETAIIH
pe3yJIbTAaTOB OMBITOB U aHATIU3E
JIOTTOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMAaIUU TI0 TEME




2.3

OnTuka

10

I'eomerpuueckas
OIITHKA.
[IpssMonuneHoe
pacrnpocTpaHEeHHUE CBEeTa
B OJJHOPOJHOM cpene.
JIyu cBeta. ToueuHblii
HCTOYHUK CBETA.
OTtpaxxeHue cBeTa.
3aKOHbBI OTPAXKEHUS
cgeta. [loctpoenue
M300paKEHUH B IIOCKOM
3epkaie. [Ipenomnenue
cBeTa. 3aKOHbI
MIPEIOMIICHUS CBETA.
AOGCOTIOTHBIN
MoKasaresb
npenomienus. [lonmnoe
BHYTPEHHEE OTpPAXKEHUE.
[Ipenenbubii yron
IIOJIHOTO BHYTPEHHETO
oTpaxkeHus. [{ucnepcus
cBera. Clo>XHBINA COCTaB
oenoro ceera. L{Ber.
Cobuparomue u
pacceuBaroIIe JTUH3bI.
Tonkas nuH3a.
DOKYCHOE PACCTOSHUE U
ONTHYECKasl CUjla TOHKOU
nuH3bl. [TocTpoenue
M300paKeHMI B
coOuparommx u
paccenBarONINX JTUH3AX.

N3yueHne sBIICHUS IOJHOTO
BHYTPEHHETO OTPaXKEHUs, €ro
MIPUMEHEHHUSI B CBETOBO/JIE.
N3ydeHue Moaeneid MUKpOCKOIIa,
teneckona. Ilomydenue criekrpa ¢
MOMOILBIO TPU3MBI U
T(PPaKIUOHHON PELIETKH.
N3mepenue nokazarens
IIPEJIOMJIEHUS CTEKJIA.
HccnenoBanne cBOUCTB
U300paKEHUH B TMH3AX.
OObscHeHrEe TPUHIIUIIOB IeHCTBUS
U YCJIOBUN 0€30MacHOro
INPUMEHEHHUS OYKOB, JIYIIbI,
¢doroamnmapara, MPOEKIMOHHOTO
amnmnapara, MUKpOCKOIa, TeJIECKOIa,
BOJIOKOHHOM OIITHKH,

TG PaKIIMOHHON PEIIeTKH,
nossiponia. Pemenune pacueTHbIx
3a/1a4 ¢ SBHO 33JaHHON (PU3NYECKOM
MOJEJIBIO C UCIIOJIB30BAaHUEM
OCHOBHBIX 3aKOHOB U OpMYJT
r€OMETPUYECKON ONTUKH.
[TocTpoenue u onucanue
n300paXkeHusi, CO3/1aBaeMoro
MJIOCKUM 3€pKajioM, TOHKOM
TMH301. PaccMoTpenue npeiennon
MIPUMEHUMOCTH T€OMETPUUYECKOI
onTuku. Pacro3naBanue
(u3MUeCKUX SBICHUI B OMBITAX U
OKpY>Karollen KU3HHU:
NPSIMOJIMHEITHOE pacpOCTpaHEHUE

JlaGopaTopHas
pabora




®dopmysia TOHKOH
JIMH3EL. YBEIMYCHHE,
JaBaeMoOe€ JIMH30H.
IIpeneinsr
MIPUMEHUMOCTHU
r€OMETPUYECKON
ontuku. BoiaHoBast
onrtuka. Murephepenuus
cBeta. KorepeHnrtneie
HWCTOYHHUKU. Y CIIOBUS
HaOJIIOAeHUS
MaKCHMYMOB H
MHUHHUMYMOB B
UHTEPPEPEHITMOHHON
KapTUHE OT ABYX
crH(a3HBIX
KOT'€PEHTHBIX
HMCTOYHUKOB.
Hudpaxius cera.
Judpakimonsas
pelerka. Y ciaoBue
HaOJII0/ICHUS TJIaBHBIX
MaKCHUMYMOB TIpU
MaJCHAN
MOHOXPOMaTHYECKOTO
CBeTa Ha
TU(PPaKIUOHHYIO
peIIeTKYy.

[Tonsgpuzanus ceera.
TexHuueckue
YCTpOMCTBA U
MPaKTUYECKOE
MIPUMEHEHUE: OYKH,

CBETa, OTPAXKEHUE, IPEIOMIICHHE,
uHTephepeHys, TuPpaKus 1
HOJISIPU3ALUs CBETA, TUCTIEPCHS
ceera. M3yuenue ycinoBui
HaOJII0/1EHUS] MAKCUMYMOB U
MUHUMYMOB B UHTE€P(PEPEHIIMOHHOMN
KapTHHE OT JIByX CHUH(a3HbIX
KOI'€pEHTHBIX UICTOYHHUKOB.
VYcioBue HaOMOACHNS TTIaBHBIX
MaKCHMYMOB IIpH MaJIeHUU
MOHOXPOMaTHYECKOI'O CBETa Ha
TU(GPaKIUOHHYIO peUIeTKYy. AHANIN3
ONTUYECKUX SIBJICHUMN C
UCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
HPSMOJIMHEHHOT0 paclpoCTpaHEHUS
CBETa, 3aKOHbI OTPAXKEHNUS CBETA,
3aKOHBI IPEJIOMIIEHUS CBETA.
OnucaHue oNTHYECKUX SBICHUH C
UCTIOJIb30BaHUEM (PU3HUECKIX
BEJIMYUH: (DOKYCHOE pPaCCTOSIHUE U
ONTUYECKAs CHJIA JIMH3BI




nyma, ¢oToarrapar,
MPOEKIIMOHHBIN anrapar,
MHUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAS OITHKA,
nudpaKkIOHHAS
pelnieTka, moJspou;T
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Pasznea 3. OCHOBBI CHEI_II/[AJII)HOﬁ TEOPUU OTHOCHUTEJIbBHOCTHU
I'panuiet
MIPUMEHUMOCTHU
KJIaCCHYECKOH

MexaHuku. [loctymnarsl
CIELIMAJIbHOM Teopun
OTHOCHUTEJIBHOCTHU:
MHBAapUaHTHOCTb MOJYJIS
CKOPOCTH CBETa B
BAaKyyMe, IPUHLUII

OTHOCUTEIBHOCTH
. OHHIITENHA
OCHOBBI cIelIaIbHON
OTHOCHUTETBHOCTD
3.1 TEOpuun 4
OJTHOBPEMEHHOCTH.
OTHOCUTEIBHOCTHA

3ameIeHre BpEMEHH U
COKpAIlleHUE JUIUHBI.
DHeprus U UMIYJbC
PENATUBUCTCKOMN
yacTulbl. CBSA3b MACCHI €
SHEepruel 1 UMIyJIbCOM
PETATUBUCTCKON
YacTHUIIbl. DHEPTus
TTOKOS

Pemenne kauecTBEHHBIX 33124 C
ONOPOM HA U3YUEHHBIE MTOCTYJIATHI
CTO. Ucnonws3zoBanue
WH()OPMAIIMOHHBIX TEXHOJIOTUH JIJIst
MOMCKa, CTPYKTYPUPOBAHHS,
WHTEPIPETAINH U TIPEICTABICHUS
UHpOpMaLIUU

[P MOATOTOBKE COOOIIEHUH O
rpaHulaX MPUMEHUMOCTH
KJIAaCCUYECKOM MEXaHUKHU U OCHOBAX

CTO

Kontponbnas
pabora




Nroro no pazgeny

Paznesn 4. KBAHTOBAS ®PU3UKA

4.1

OneMeHTHI KBaHTOBOM
OIITUKH

®otonsl. Dopmyna
[1nanka cBsi3u SHEPTUU
(hoTOHA C €ro YacTOTOM.
DHeprus u UMITYIbC
¢dorona. OTKpbITHE U
WCCIIeIOBaHKE
dotordpdexra. OnbITH
A.T". CroneroBa. 3aKOHBI
dororddekra.
VYpaBHeHue DitHITEHA
s poroaddexra.
«Kpachnas rpanuna»
dbotorddekra. [JaBnenue
ceeta. OnbiTel [1.H.
JlebeneBa. Xumudeckoe
JICCTBUE CBETA.
TexHuueckue
YCTPOMCTBA U
MTPAKTUIECKOE
MIPUMEHEHHE:
(hoTod7IeMEHT,
(hoTogaTUMK, COTHEYHAS
OaTapest, CBETOIUOI.

Hab6monenue horoaddexra Ha
YCTaHOBKE C IMHKOBOW IUIACTHHOM.
HccnenoBanue 3akoHOB BHELTHETO
dotorddexra. O0bsiCHEHHE
OCHOBHBIX IIPUHIIUIIOB ACUCTBUSA
TEXHUYECKUX YCTPOUCTB, TAKUX
KaK: (hOTO3JIEeMEHT, (DOTOIaTUHK,
coJIHeuHas OaTapesi, CBETOIUO; U
yCIIOBUH MX 0€30MMacHOTO
NPUMEHEHUS B TPAKTHICCKON
KU3HU. PerieHre pacueTHbIX 3a/1a4
C SIBHO 33JIaHHON (PU3UYECKOI
MO/JIEJBIO C UCIIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYIT
KBaHTOBOU onTHKU. Pemenue
KAueCTBEHHBIX 3a/]1a4 C OIIOPOM Ha
U3yUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOU
ontuku. Pacno3snaBanue
(u3MYECKUX SIBICHUN B yUEOHBIX
ombITax: (POTOIIEKTPUUECKUN

a3 dexT, CBeTOBOE /1aBlICHHE.
Onucanne U3y4eHHBIX KBAHTOBBIX
SIBJIEHUI W MPOLIECCOB C
UCTIOJIb30BaHUEM (PU3HUECKIX
BEJIMYUH: CKOPOCTh
ANEKTPOMArHUTHBIX BOJH, IJTHHA
BOJIHBI U 9aCTOTa CBETA, SHEPTHS U
uMIyibe GOoToHA




Monens atoma TomcoHa.

OmnsiThl Pesepdopaa mo
paccesHUIO 0-4aCTHII.
[Inanerapnas moxeinb

atoma. [loctynatel bopa.

N3znyuenue u
norjoiieHne GoToHOB
[IpHU [IEPEXOE aToMa C
OJIHOT'O YPOBHSI SHEPTUU
Ha Jipyrou. Buasl
cnekTpoB. CriekTp
YPOBHEW dHEPrUM aTOMa
BoJOopoAa. BoiHoBbIe
CBOICTBA YaCTHII.

N3yuenue Mmozaenu oneita
Pesepdopna. [IpoBenenue
9KCIIEPUMEHTA 10 HAOIIOICHUIO
nuHenyaToro crnekrpa. OueHka
a0COTIOTHBIX U OTHOCUTEJIBHBIX
IIOIPEIIHOCTEN U3MEPEHUN
¢busnueckux BenuuuH. M3yyenue
Mmojenu aroma: ToMcoHa,
IJIaHETapHOU MOJENIH aToMa,
Mozenu aroma bopa. M3yuenune
CIIEKTpa YPOBHEW SHEPIHU aTOMa
Bostoposia. OObSICHEHNE TPUHIIUTIOB
JEICTBUS U YCIIOBUH 06€3011acCHOTO
IPUMEHEHHUs CIEKTPOCKOIa, Jla3epa,

4.2 Ctpoenue aToma Bomnsr ne bpoitns.

KBaHTOBOT'O KOMIIbIOTepa. Pemienue

Kopnyckyisipao N
M KaueCTBEHHBIX 3a]1a4 C OMOPOM Ha

BOJIHOBOM J1yallu3M.

U3YyYEHHBIE 3aKOHBI,
CnoHTanHoe u

3aKOHOMEPHOCTH U (hu3HuecKue
BBIHYKJICHHOE

siBieHus o Teme «CtpoeHue
U3JIy4yeHue.

atomay. PacrioznaBanue
TexHnueckue o

. (bu3MYECKUX SIBICHUN B YUCOHBIX

YCTPOWCTBA U

OTIBITAaX: BOSHUKHOBEHNUE
MPaKTHYECKOE .

JUHENYaTOro CIEeKTpa U3IyYeHHUs.
MIPUMEHEHHUE:

. AHanM3 KBaHTOBBIX MPOIECCOB U

CHEKTpaJIbHbIN aHAIN3 .

SIBJIEHUH C UCTIOJIb30BaHUEM
(cmexTpockonn), Jasep,

. roctysatoB bopa
KBAaHTOBBII KOMIIBIOTEP
DKCIEPUMEHTHI, N3yueHune s3KkCiepuMeHTOB,
JI0Ka3bIBaIoOIINe JTIOKa3BIBAIOIINX CII0KHOCTh
4.3 ATOMHOE S1pO CJIIO)KHOCTh CTPOEHUS CTPOEHHUSI ATOMHOTO siJIpa.

anpa. OTKpeITHE
PaguOAKTUBHOCTH.

HccnenoBanue TpekoB yacTuil (1o
roToBbIM (poTorpadusim). M3yuenue




OmnbrTel Pe3epdopaa o
OIIPEIIEIICHUIO COCTaBa
pPagMoOaKTUBHOIO
u3nydenusi. CBoricTBa
anbda-, 6era-, raMma-
u3nydeHus. BinusHue
PagMOaKTUBHOCTH Ha
YKUBBIE OpraHU3MBI.
OTtkpbITHE IPOTOHA U
HenTpoHa. Hykiionnas
MOJIENb spa
I'eiizenOepra-lBaHeHKoO.
3apsn sapa. MaccoBoe
yucino sapa. M3orormsl.
Anbda-pacna.
DNEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
W3IIy4eHHe. 3aKOH
PaZnoaKTUBHOTO
pacnazna. JHeprus CBsA3H
HYKJIOHOB B sijIpe.
Snepusie cunbl. Jledekrt
Macchl sapa. SAnepHbie
peakuuu. Jlenenue u
CUHTE3 siiep. S aepHsblii
peakrop. TepmosaepHbIi
cuntes. [Ipobnemsl u
MIEPCIIEKTUBBI SAEPHON
SHEPreTHKHU.
DKOJIOTUYECKHE aCIIEKThI
SAJIEPHON SHEPTETUKHU.
OnemMeHTapHbIE
yacTulbl. OTKpBITHE

SIIEPHBIX CUJI, SIACPHBIX PEaKIINi
CHHTE3a U pacraja, TepMOsJICPHOTO
cuHTte3a. 3yueHune HyKJIOHHOU
Mozenu sjpa [elizen6epra-
HBanenko. O0bsicHEHHE
YCTPOMCTBA U PUMEHEHHUS
JI03UMeETpa, KaMmepsl BuibcoHna,
SIIEPHOrO peakTopa, aTOMHOM
O00MOBI. Perienue 3a1a4 ¢ onopoi
Ha TOJIYYCHHbIC 3HAHUS, B T.4. O
3apsie 1 MacCOBOM YHCIIE sAIpa.
Pacnio3naBanue puzmueckux
SIBJICHUN B y4EOHBIX ONBITAX U B
OKPY>KaIOIIeH KU3HU: €CTECTBEHHAs
Y UCKYCCTBEHHAsI
paanoakTUBHOCTh. Onucanue
KBaHTOBBIX SIBJICHUI U MIPOLIECCOB C
UCTIOJIb30BaHUEM (PHU3HUECKIX
BEJIMYMH: IEPUO]] TIOJIypacnaja,
SHEPTHsI CBSI3M aTOMHBIX SJIED,
nedexT Macchl sapa. AHaIu3
MPOLIECCOB U SIBJICHUH C
UCIIOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUs
3JEKTPUUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHHUs MacCOBOTO YHUCIIA,
noctynatsl bopa, 3akoH
paIrOaKTUBHOTO pacrnaja. ¥YyacTue
B paboTe Kpyraoro croya
«DyHIaMeHTalbHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3nuecKoil KapTUHBI MUPa».
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH 15 TIOUCKA,




MO3UTPOHA. METOIbI
HaOJIIOACHUS U
perucTpanuu
3J€MEHTapHBIX YACTHII.
dyHIaMEeHTaIbHbIE
B3aMMOICHCTBHS.
EnunctBO hmzmveckoit
KapTUHBI MUpA.
Texunyeckue
YCTPOMCTBA U
MPaKTHYECKOE
MIPUMEHEHHUE: I03UMETP,
kamepa BunbcoHa,
SIIEPHBIN PEaKTOp,
aToMHas 6omba

CTPYKTYPHUPOBAHHH,
MHTEPIPETALUU U NIPEACTaBICHUA
HH(pOpMAIIUH TIPH OJATOTOBKE
COOOIIEHUH O TPUMEHEHUU 3aKOHOB
KBaHTOBOW (PM3HMKH B TEXHUKE U
TCXHOJIOI'UAX, 9KOJIOI'MYCCKUX
aCIIEKTax sIIEPHON SHEPTeTHKH

Hroro no pasacity

15

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKHU

5.1

DneMEHTHI aCTPOHOMUY
1 aCTpOPU3UKH

Dransl pa3BUTHUS
ACTPOHOMHUHU.
[Ipuxnagnoe u
MUPOBO33PEHUECKOE
3HA4YE€HHE ACTPOHOMMUH.
Bun 3Be3mHOrO Heba.
Co3Besaus, Apkue
3BE3JIBI, INTAHETHI, UX
BUJHUMOC ABH)KCHHC.
ConHeunas cucreMa.
Connue. ConHeunas
aKTUBHOCTE. MICTOUHUK
sHepruu CoJiHLIA U
3Be37. 3BE3bI, UX
OCHOBHEIC

[ToaroroBka cooOrmienuii 06 sTamax
pPasBUTHUA aCTPOHOMHHU, O
MPUKIATHOM U MUPOBO33PEHUECKOM
3HA4YCHHUHU aCTPOHOMHUHU, O METOJaX
MOJIYYEHHS] HAyYHBIX
ACTPOHOMHUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
actpoHoMuu. M3yuenue
COBPEMEHHBIX MPEACTABICHUH O
MMPOUCXOKIACHUN U 3BOJTFOITUN
Connua u 3Be31. M3yueHue TUIoB
TaJIaKTHK, paJuOTraJlaKTHUK U
KBa3zapoB. M3yueHue ABuxKeHUs
HEOECHBIX TEJI, YBOJIIOINH 3BE3/1 U
Bcenennoi, nponeccos,




XapaKTEPUCTUKH.
Juarpamma
«CTHEKTPAJIbHBIN KJ1acc —
CBETUMOCTBY». 3BE3/IbI
rJIaBHOM
MOCJIEIOBATCILHOCTH.
3aBHCHMOCTh «Macca —
CBETHMOCTEY JIJISI 3BE3]I
rJIaBHOM
MOCJIEIOBATCILHOCTH.
Bnytpennee ctpoenue
3Be37. CoBpeMeHHbIE
MpEJICTaBJICHUS O
MIPOUCXOKJACHUH U
spoaronun CoJiHIIa U
3Be3[. DTaMbl )KU3HU
3Be31. Muteunsiii [TyTs —
Hama ["anakTuka.
Ilonoxxenue u ABMKCHHUE
Counnna B ["anakTuke.
Tumnsl raakTHK.
PanworanakTuky u
KBazapsbl. UepHble AbIPHI
B sI/Ipax rajakTHK.
Bcenennas. Pacmmpenue
Bceenennoii. 3akoH
Xab66m1a. PazOeranue
rajakTuk. Teopus
Bonbmioro B3phIBa.
PennkroBoe u3nydeHue.
MacmrabHast CTpyKTypa
Bcenennoii.
MertaranakTHka.

IPOMCXOJAIINX B 3B€3/1aX, B
3BE3/IHBIX CHCTEMaX, B
MEXTaJIlaKTHUECKOH cpene,
MaciuTabHOM CTPYKTYpPBI
Bcenennoif. O6bsacHenune
pacuupenust BceneHHOM Ha OCHOBE
3akoHa Xa00ia. [Toaroroska k
00CYX/IEHUIO HepEeIIeHHBIX
npo6iem actpoHomud. IIpoBenenue
HaOJII0/IEHUI HEBOOPYKEHHBIM
IJ1a30M C MCII0JIb30BaHUEM
KOMITBIOTEPHBIX PUIOKESHUHN IS
OIIpeIeJIEHUs TOJI0XKEHUS
HeOeCHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usi CeBepHOro MoJyIapus u
spkue 3Be3/bl. [IpoBeneHue
HaOroieHuil B Teneckon JIyHsl,
na”eT, Miteynoro Ilyru. Yyactue
B JIMCKYCCHH O HEPEUICHHBIX
npobiaemMax acTpOHOMUU

Kontposnbnas
pabora 1o
pazneny




Hepemennsie mpoGiembl
aCTPOHOMHUU

Wroro no pazneny 7

Pasznen 6. OGOBHIAIOIIEE IOBTOPEHUE

Oo6o061aromiee
MMOBTOPEHUE

6.1

Ob6o06menne u
cucreMaTu3anus
COJIEpKaHus pa3/IeioB
Kypca «MexaHuKa,
«MonexynsipHas pu3nKa
U TEPMOJMHAMUKAY,
«DJIEKTPOIMHAMUKa,
«Konebanus u BOJIHBI»,
«OCHOBBI clieuanbHON
TEOPHH
OTHOCHUTEIILHOCTH,
«KBanroBas uzuka,
«JIeMEHThI aCTPOHOMUHU
u actpopusukny». Poib
(U3HUKN U aCTPOHOMUH B
9KOHOMHYECKOH,
TEXHOJIOTHYECKOM,
COLIMAJIbHOU U
3THUYECKOM cdepax
JESTEIIBHOCTH YEJIOBEKA,
POJIb U MECTO (PU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM HAyYHOU
KapTUHE MMpA, 3HAaUECHUE
OIHUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHOM U
IIPOrHOCTUYECKON

VYyactue B AUCKYCCHUU O POIU
(U3MKH ¥ aCTPOHOMUH B
pa3IUYHBIX chepax IesaTeIbHOCTH
yejioBeka. Iloaroroska cooOmeHui
0 MecTe (PU3UYECKON KapTUHBI MUpa
B PsITy COBPEMEHHBIX
MPEACTABIECHUIN O IPUPOJIE.
Brinonnenue yueOHbIX 3a1aHUN,
JEMOHCTPUPYIOUIUX OCBOCHUE
OCHOBHBIX TTOHSITUH, PU3MUECKUX
BEJIMYMH U 3aKOHOB Kypca (PU3UKH
10-11 kmaccoB




byakumid puznueckon
TEOPHH, POJIb
(busnveckoil Teopuu B
(dhopMupoBaHUH
MpEeJICTaBICHUMN O
¢busnveckoil KapTuHe
MHUPa, MECTO
(bu3nYecKoil KapTUHBI
MHpa B 00IIEeM Py
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O
PUPOJIC

Htoro no pazneny 4

PezepBHOE BpeMms 3

OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOT'PAMME

INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacoB
Nen/m | Tema vpoka K n DJIeKTpOHHBIe NN (ppoBbIE
2 yp Beero OHTPOJIbLHBIEC PAKTHYECKHE | 5000 paTeabHbIC peCypChI
padoThI padoTsbI
1 ®dusuka — Hayka o npupone. Hayunsie 1 bubmumoreka [JOK
METO/IbI TIO3HAHHS OKPYKAIOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢uzuku B opMUpPOBAaHUU
2 COBPEMEHHOM (El)a HOU K(z E“)I/IHIi MHpa, B 1 bubmmorexa IOK
p  Hayd P '3, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITeTbHOCTH JII0IeH



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6

MexaHudeckoe JBHXKCHUC.
OTHOCHUTEILHOCTh MEXaHUUECKOT'O

bu6nuoreka [IOK

3 nsrkenus. [lepeMerenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE bubmorexa HOK
p P g https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpEHHOE MPSAMOJIMHEITHOE bubmuorexa [JOK
JBHKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue bubmuorexa [HOK
CBOOOHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
Kpuonuneirinoe npuxenue. [[Buxxenue bubmuorexa [JOK
7 y .
MaTepUaIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
5 A — Bubmaoress LIOK
P PP https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
g | Mot Cuns o oo Bumorera 10K
' POH 3 s https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOU TOYKU
10 Tpernii 3akoH HproTOHA 7151 MaTEpHAITBHBIX bubnmnorexka HOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3aKoH BCEMUPHOTO TsAroreHus. Cuna bubnmnoreka [JOK
TspkecTu. [lepBas kocMHuUYecKasi CKOPOCTh https://m.edso0.ru/ff0c3d00
bu6mmoreka [IOK
12 Cwuia ynpyroctu. 3akoH ['yka. Bec tena https://m.eds00.ru/ff0c3e18
o | oo Kot e, Cun B LOK
p P A https://m.eds00.ru/ff0c3f76
JKUJIKOCTHU WJIM Tra3e
[ToctynarenbHOe 1 BpaniaTelbHOE TBUKEHHE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITHI. bubnuotexa [JOK

[Liieyo cumel. YciioBus paBHOBECUS TBEPAOTO
Tela

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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HmMnynbc MaTepuanbHONM TOYKH, CUCTEMBI
MaTepuaibHbIX TOUYEK. MIMITysbe cuiibl. 3aKOH
COXpaHEHHUs UMITyJIbca. PeakTuBHOE
JIBUJKCHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabota u momHoCTh cuibl. Kunernueckas
sHeprusi MatepuanbHoi Touku. Teopema 00
M3MEHEHUU KUHETHYECKOM SHEPTUH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorenunaneHas sHeprus. [loreHnnanbHas
SHEprus ynpyro aehopMupoBaHHON
npyKuHbl. [loTeHnManbHas sHeprus Tena
BOJIN3M IOBEPXHOCTH 3eMJIU

bubmuoreka [{OK
https://m.edsoo.ru/ff0c461a

18

IToTeHuanbHble 1 HENOTEHIUAJIbHBIE CUIIBI.
CBs3b paGOTBI HEIIOTCHIMAJIbHBIX CUJII C
W3MEHEHHEM MEeXaHHYSCKOM QHCPIUHA
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MeXaHU4YeCKOM OHCPIUn

bubmnorexa IIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «lccrnenoBanue CBSI3U
paboTHI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPIUH TeJla Ha IPUMEPE PACTIKEHUS
PE3MHOBOTO JKI'yTa»

20

KonTponsHas padora no teme «Knnemartuka.
Jlunamuka. 3aKOHBI COXPaHEHHUSI B
MEXAHHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOU Teopun. bpoyHoBCKoe
nerxenue. Iudpoysus

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBMKEHUS U B3aUMOACHCTBUSA
yacTul] BeuiecTsa. Moenu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tl

23

Macca mounekyn. KonndecTBo BeliecTna.
[TocTostnHas ABoraapo



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TemnnoBoe paBHOBecue. TemnepaTrypa u eé

24 n3Mmepenue. [kana remneparyp Llenscus
o5 Uneansusiii raz B MKT. OcHoBHOE bu6nuoreka [IOK
ypaBueare MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeaHEel KHHETUYECKON SHEPTUU ABUKCHUS bubnmoreka [JOK
MOJICKYJ1. YpaBHeHue MeniesaeeBa- https://m.edsoo.ru/ff0c511e
Kianeiipona
27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI
JlabopaTtopHast pabora «HMcciaenoanue
28 3aBHCUMOCTH MEXKIy IapaMeTpamu
COCTOSIHHS Pa3pEeKEHHOTO Ia3ay
29 H3onponecchl B ACATBHOM ra3e U X bubnnorexka HOK
rpau4ecKoe MpeCTaBICHIE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs sHEprusi TEpMOIMHAMUYECKOM
30 CHCTEMBI M CTIOCOOBI €€ N3MECHCHUS. bu6mmoreka [IOK
KonnuecTBo TemioTel ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHUs OJJHOATOMHOTO HJICATLHOTO Ta3a
31 Bunas Tenmonepenaun bubmorexa LIOK
g pest https://m.edsoo.ru/ff0c5c36
I B LOK
. P peaase. https://m.edso0.ru/ff0c5¢c36
AnmabaTtHbIi poliiecc
IlepBblii 3aKOH TEPMOJIMHAMUKU U €TI0 bubnmnoreka [JOK
33 )
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs npo1ieccoB B MpUPOJIE. bu6mmoreka [JOK
BTopoii 3aK0H TepMOAMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Ipunnun nevictus u KIIJI remnoBoit bu6nuoreka [IOK
MalIiHbI https://m.edsoo.ru/ff0c600a
36 [{uxn Kapno u ero KITJ1
37 DKoJI0THYeCKHe MPoOIeMbl TETNIO3HEPTETUKH



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O6o06maromuii ypok «MonexyspHas

bu6nmoreka [IOK

38 ¢usrka. OCHOBBI TEPMOIMHAMHKI) https://m.edso0.ru/ff0c6938
39 5&*221’;?;1?1226(;;:“12 Tg\é;om,l bubmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKH)
40 [TapooOpa3zoBaHue 1 KOHEHCAIHSL. bubmmoreka [IOK
ViciapeHue u KUIeHne https://m.edsoo.ru/ff0c63b6
41 AOcCOII0THAS U OTHOCUTEIIbHAS BIIAYKHOCTH bu6nmoreka [IOK
BO31yxa. HacelleHHbI# nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnmyeckue u
42 aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB bubnmnoreka [HOK
KpucTa/UIoB. JKuIKUEe KpUCTAILTbI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI
43 [LmaBnenue u kpuctau3anus. Y AejabHast bu6nmoreka [IOK
terioTa riasieHus. Cyonmmanus https://m.edso0.ru/ff0c6708
bubnnoreka IIOK
44 YpaBHeHHE TEIUTOBOTO OaslaHca hitps://m.edsoo.ru/ffoc6820
45 DnekTpu3zanus Ten. JIeKTPUUEeCKUH 3aps. bubnmnoreka [JOK
JIBa BH/1a SJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
46 E(?J? BOI[(I){]:IOKHI;;?; ng:;g:fgf AQHECHUS bubmorexa LIOK
YTPOBOA ‘ P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsjia
47 B3aumoneiictBue 3apsinoB. 3akoH Kynona. bubnmnorexka HOK
ToueuHbIl EKTPUUESCKHIA 3aps]] https://m.edsoo.ru/ffOc6ce4
o | emmmern e BuGmorra 1O
PURIHI Cyrep w P https://m.edsoo.ru/ff0c6df2
noniei. JIunuu HanpsHKEHHOCTH
49 Pabota cuit 371eKTpOCTaTHUECKOTo MOJsl. bubnmoreka [JOK
IToreHmuan. PasHOCTH MOTEHIIMAIIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHWKY M TUIJICKTPUKH B Butmiorexa [[OK
50 AIIEKTPOCTATUYECKOM IIOJIE.

JII/IBJ'IeKTpI/ILIeCKaﬂ IIPOHUITACMOCTD

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

OnekTpoéMkocTh. KoHnniencarop

bu6nmoreka [IOK
https://m.edso0.ru/ff0c7126

52

DeKTPOEMKOCTD TIOCKOTO KOHJICHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJICHCATOPa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHCcAaTopa"

54

[IpuHMI NElCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KONMMPOBAJIBLHOIO arapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHUE DJICKTPOIIPHOOPOB

55

DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
cymectBoBanus. [locrosunbiii Tok. Cuna
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
OmMa 1t yyacTKa LenH

56

[TocnenoBarenpHOE, AapaLIEIBHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaGopaTtopnast pabora «3yuenue
CMENIAHHOTO COSAMHEHUSI PE3UCTOPOBY

0.5

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

57

PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO TOKA.
3akoH Jlxoyns-Jlenna

bubmorexa [JOK
https://m.edso0.ru/ff0c7838

58

3axon OMa 1715 TOJTHOM (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopaTtopnast pabora «3mepenne IC
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

Pesepsublit ypok. KonTponbHas pabora o
teme "DnekTpoauHamuka" / Beepoccuiickas
poBepoyHas paborta

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok «JIeKTpOIUHAMUKAY /
Bceepoccuiickas npoBepouHasi paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

SJICKTpOHHaﬂ IMPOBOAUMOCTD TBép,Z[BIX
METaI0B. 3aBUCHMOCTD COITPOTUBJICHHUA



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

METaJIJIOB OT TEMIIEPATyphI.
CBepXIpOBOIUMOCTh

62 DeKTpUuuecKuil Tok B Bakyyme. CBoMicTBa 1
SJIEKTPOHHBIX MMYYKOB
[TomynpoBoiHUKH, UX COOCTBEHHAs U Buborexa LIOK

63 npuMecHas mpoBoaumMocTs. CBoiicTBa p—N- 1 https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBogHKoBbie TprOOPHI
DJIEKTPUUYECKUI TOK B paCTBOpax U

64 paciiaBax 3JIEKTPOIUTOB. 1 bubmuorexa [HOK
DIIEKTPOTUTHYECKAs JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DNIeKTPOIN3
DIIEKTPUUECKHI TOK B Ta3ax.

65 CamocTosATENbHBIN 1 HECAMOCTOSATEIbHBII 1 ]I’?:tlgg'l;llor‘r:eel:jascl)_g)rﬁlffOCS Aae
paspsn. Monnus. [lnazma — '
DneKTpudecKue MpruOOpPhl U YCTPOMCTBA U UX

66 npakThYeckoe nmpumenenue. [Ipasuia 1 BHGH_HOTGKa HOK

https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011aCHOCTH — '
KonTposabHas padbora no teme

67 «Qnektpocraruka. [IocTosHHBIM 1 1 bubnuoreka [JOK
SIIEKTPHUYCCKHI TOK. TOKH B pa3IUUHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PezepsHblil ypok. O60061maronuii ypok mo 1 bubmuoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
11 KJIACC
KoanuectBo 4acoB
Nen/n | Tema vpoka K n DJIeKTpOHHbIe HU(POBBIE
0 yp Beero OHTPOJILHbIE PAKTHYECKHE | 600 paTenbHbIC pecypehl
padoTbl padoThI

1 [TocTossHHBIE MATHUTBI U KX 1 bubnmnoreka [JOK

B3aumozelicTBue. MarautHoe mnosie. Bekrop https://m.edso0.ru/ff0c9778



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778

MAarHUTHON MHIYKUMH. JIMHUA MarHUTHON
WHIYKIAH

MarauTHO€E 1oJI€ MPOBOIHUKA C TOKOM.
OnbiT Opcrena. Bzaumonericteue
MIPOBOJIHUKOB C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

JlaboparopHas padora «/3yuenue
MarHUTHOTO TIOJIsL KATYIIKU C TOKOM»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

JleficTBe MarHUTHOTO TOJISI HA TPOBOJHUK
¢ TokoM. Cuita Ammepa. JlaboparopHas
pabora «MccrnenoBanue neiicTBus
IMOCTOAHHOI'O MarouTa Ha paMKy C TOKOM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBUKYILLYIOCS 3apsDKeHHY0 yactuily. Cuiia
Jlopenna. Pabora cuisl Jlopenia

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4

OnexTpoMarHuTHas HHAyKuus. [loTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIHUU. 3aKOH 3JIEKTPOMAarHUTHOU
nnaykuuu Papanes

JlaboparopHas padota «MccnenoBanue
SIBJICHUSI DJICKTPOMArHUTHON MHTYKITHI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBI€HUE CAMOMHIYKIUH.
O/1C camoMHIyKIIMU. DHEPIUsl MATHUTHOTO
I0JIsL KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
oJie

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

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
9JIEKTPOMArHUTHI, JJIEKTPOABUTATEINb,
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHI],
VHYKIMOHHAs I1eYb

10

O6o6maromuii ypok «MarauTHoe mosie.
DJIeKTPOMArHUTHAS WHIYKITHS

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



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme «MaruutHoe
noJie. DJIIEKTPOMArHUTHAsL UHTYKIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTIHBIC MEXaHHYECKHE KOIeOaHusI.
I"apmonnueckue koyiebanus. Y paBHEHHE
rapMOHHYECKUX KosieOanwuii. [IpeBpamieHue
SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas padorta «/ccnenoBanue
3aBHCUMOCTH MEPHO/Ia MAIIBIX KOJIeOaHMA
rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus B
U/ICILHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorust Mexay MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMH KOJI€0aHUsIMU

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

15

®opmyna ToMmcona. 3aKkoH COXpaHEHHS
SHEPIHHU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpeacraBnenue o 3aTyxaromux
Kosie0aHusAX. BbIHYX/IeHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BeiHyxneHHbie
3JIEKTPOMArHUTHbIE KOJIeOaHMsI

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

17

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO
TOKa. AMIUINTYTHOE U JEHCTBYIOLIEE
3HA4YECHHE CHJIbI TOKA W HAIIPSIKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IponsBoacTso, nepenaya
1 IOTpeOIIeHNE YICKTPUUECKON SHEPTUn

19

YCTpOﬁCTBO U MPAKTUYICCKOC ITPUMCHCHUC
SJICKTPHUYCCKOI0 3BOHKA, r€HEPATOPa
NEPpEMCHHOT'O TOKaA, JIMHUMN QJICKTpoNepcaav

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



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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DKOJIOTHYECKHE PUCKH IIpU ITPOU3BOJACTBE

20 anekTposHeprun. Kynprypa ucnosib30BaHus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KU3HU
MexaHU4ecKue BOJTHBI, YCIOBHUS
pacnpoctpanenus. [lepuon. Cxopoctsb uoIMoTeKA
21 IT C bub6 LIOK
pacripoCTpaHCHHS U JJIHHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeynplie ¥ MPOIOJILHEBIE BOJTHBI
29 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3BYKa. bubnmoreka [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHbIE BOJIHBI, KX CBOMCTBA U bubnnoreka [JOK
ckopocTb. [1Ikana 3JIeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIHITBI paTUOCBSI3U U TEICBUICHHUS.
PasButue cpencts cBsi3u. Pajguonokarus
o5 KontponbHas padota «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edso0.ru/ff0cc6f8
o | Lomommelnos mepprpmeme e Busorea 101
AHOPOA PeAC. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
q | e S oo Busorea 0K
' P P https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3€pKaJie
| e o Hemos e B 10K
P - b T https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPAKCHHUS
29 JlabopaTtopHas pabota «3mepenue bubnuotexa [JOK
1oKa3aTessi MPEeIOMIICHHS CTEKJIay https://m.edsoo.ru/ffOcd67a
o | Moo odponc s o B 10K
by ' https://m.edsoo.ru/ffocdd1e
JIUH3bI
31 Jlaboparopuas pabota «lccrnenoanue

CBOMCTB M300paKEHUN B JIMH3AX»



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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Jucnepcus cBera. CIoXHBIA COCTaB O€II0TO

32 ceeta. L[Ber. JlabopaTopHas padora
«HabnroieHue qucnepcuu cBeTa
33 Nurtepdepennus cera. udpakius ceera. bubmuorexa [JOK
JudpakunonHas perérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmumorexa [IOK
IMonsipusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U
YCIIOBUS UX 0€30IaCHOTO IPUMEHCHUS
o | LEmmmmmemor ook BuSorea 10K
: Y t https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
37 OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. bubnuorexa [JOK
3aMe ICHHe BPEMCHH M COKPAICHUE JITTHHBI https://m.edsoo.ru/ffOcfa4?2
3B | wacomion. Comss acen o sepracti ubanorexa IOK
HBL p https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPrHsl MOKOs
39 KontponbHas padora «OnTrka. OCHOBBI bubnuoreka [IOK
CIICIMATIbHON TEOPUU OTHOCUTEIHLHOCTHY https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. opmyina [1nanka. Dueprus u bubnnorexka [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gporodddekra. bubnmnorexa [JOK
Omnpitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
42 %?;;iggoﬂq)qu;;g:ﬁ: H::IIE acHast bubmorexa HOK
a AP https://m.edsoo.ru/ff0d015e
rpanutay Gotodddexra
43 Hasnenue ceera. Oneitel [1. H. JIeGenena. bubnuorexa [JOK
XHUMHAYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4yeckue yCcTpoiCTBa U MPaAKTUIECKOE
44 npuMeHeHue: PoTorIeMeHT, (PoToAaTIHK,

COJIHCYHAas 6aTapesi, CBETOOMNOA



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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Pemrenue 3agad mo reMe «DI1€MEHTEI

bu6mmoreka [IOK

45 KBAHTOBOM OITHKU https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbIThbI
46 Pesepdopaa mo paccessHUIO 0-4aCTHII. BH6H_H0TeKa 0K
https://m.edsoo.ru/ff0d091a
IInanerapHas Mozens aroma
bubmuorexa [JOK
47 Hocryxarst bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomeHue GoTOHOB MPU
48 MepPexo0/ie aTOMa C OJTHOTO YPOBHS YHEPTHH BH6H_HOTeKa HOK
9 https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel criekTpoB
BonnoBele cBolicTBa yactuil. BonHsl e
49 Bbpoitnsa. KopnyckynsspHO-BOITHOBOM bubnnorexa [HOK
nyanu3M. CIOHTaHHOE ¥ BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
M3ITydeHUe
OTKpbITHE paInOaKTUBHOCTU. OTBITHI
50 Pezepdopaa o onpeaenenno cocrara BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3ITYUCHUS
CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
51 Brnusinue pagnoakTUBHOCTH Ha KUBBIE
OpTraHU3MBI
OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.
52 Anbda-pacnan. DNeKTpOHHBIN U bubnuoreka [IOK
MO3UTPOHHBIN OeTa-pacmay. ['aMmma- https://m.edsoo.ru/ff0d1162
U3ITy4yeHUe
DHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie
53 peakuuu. Snepusiii peaktop. [Ipodiemsr, bubnuotexa [JOK
NEPCIEKTUBBI, SKOJIOTMYECKHE aCTIEKThI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPTETUKH
DneMeHTapHbIe YacTHIIBI. OTKPBITHE
54 no3UTpoHa. MeTo sl HaOMoIeHHs U bubnuorexa [IOK

perucTpamuu 3JIeMEeHTapHbIX YaCTHII.
Kpyrunsiii cton «®yHameHTaabHbIe

https://m.edsoo.ru/ff0d0e38
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B3auMoeCcTBUA. EqMHCTBO du3nueckoit
KapTUHBI MUPay

55

Oranel pa3Butus actpoHoMuu. [IpuxiiagHoe
Y MUPOBO33pEHUYECKOE 3HaYCHUE
acTpoHoMuU. Bun 3B€31HOTO HEdA.
CosBe3nus, sspkue 3BE3/bl, IUTAHETHI, UX
BUIUMOE JBMKeHHE. ColHEeYHas cucTeMa

56

Comnurte. ComHeunas akTHBHOCTE. MICTOYHUK
sHeprun CoJIHIA U 3BE3]T

57

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI TJIABHOM TOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38é31. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU 1
sBoonu CoJHIIA U 3BE3]

58

Mieunsii [1yre — Hama ["anakrtuka.
[Tonoxenue u nmwxenune CoyHua B
l'anaktuxe. ['amaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

59

Bcenennas. Pa3beranue ranaktuk. Teopust
bonboro B3peiBa. PennkToBOE N3ITyUYEHHE.
MeraraiakTuka

60

Hepemennsie npobieMbl aCTpOHOMUHT

61

KontponbHas padoTa «2J1€eMEHTHI
ACTPOHOMUU U acTPOPHUIUKI»

62

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLIMAIbHON U
ATUYECKOM cdhepax NesTeTbHOCTH YeTIOBEKa

63

O6o06matomuit ypok. Pois u Mmecto pusmku
Y aCTPOHOMHUH B COBPEMEHHON Hay4yHOU
KapTHHE MUpa




O6o06maromuii ypok. Ponb ¢puzudeckoit
64 TeOpHH B (POPMHUPOBAHUY TPEACTABICHUHN O 1
(bu3nyeckoil KapTuHe MUpa
O6o0maromuii ypok. Mecto pu3nvecKoit
65 KapTHHBI MUpPA B O0IIEM PsTy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
pUpoJe
66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTpOMarHuTHasi UHIYKIUS
67 PesepBHblit ypok. Ontuka. OCHOBBI 1
CTEMAITBHON TEOPHH OTHOCUTEIIEHOCTH
68 Pesepnsrii ypok. KBanroBast ¢pusuka. 1 bubnnorexa [HOK
DJIeMEeHTHl aCTPOHOMUU U aCTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOI'PAMME

IPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Kon . .
IpOBEpHEEMOTO IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM 00pa30BaTe/IbHOM POrpaMMbl CpeiHero
o0mero oopasoBaHus
pe3yJibTara
101 JlemoHCTpHpOBaTh Ha NpUMEpax poiib M MECTO ($u3MKY B q)opMI:IpOBaHHH COBpeMeHHc:ﬁ HayYyHOW KapTHHBI MHpa, B
pa3BUTHUU COBPEMEHHOM TEXHHMKHU M TEXHOJIOT Ui, B TPAKTUYECKON JAESITEIbHOCTH JTHOAEH
VY4uTBHIBaTh T'paHMIIbI IPUMEHEHUS U3yYeHHBIX (PU3NYECKUX MOJENeH: MaTepuanbHas TOUKa, HHepLUalbHas cucTeMa
10.2 oTcuéra, abCOIFOTHO TBEPIOE TENO, UCATBHBIN Ta3; MOACIN CTPOCHUS Ta30B, KUIKOCTEH U TBEPIBIX TEJ, TOUCUHBIH
AIIEKTPUUYECKUH 3apsii — IPH pelieHNH (PU3NYECKUX 3a/1a4
Pacno3naBathe (usnueckue siBIeHUs (MIPOLECCHI) U OOBACHATH UX HAa OCHOBE 3aKOHOB MEXAHHKH, MOJEKYJISPHO-
KMHETHMYECKOW TEOpUU CTPOCHMSI BEIIECTBA M DJJIEKTPOAMHAMUKU: DPABHOMEPHOE U PAaBHOYCKOPEHHOE
10.3 NpsIMOJIMHEWHOE JABM)KEHUE, CBOOOAHOE MajJieHue Tell, ABM)KEHUE MO0 OKPYKHOCTH, HHEPIUS, B3aUMOACHCTBH € TE;
nuhdy3us, GpoOyHOBCKOE IBUKEHUE, CTPOEHUE KUJKOCTEN U TBEPABIX TN, U3BMEHEHHE 00bEMa Tell IPU HarpEeBaHHUH
(OXJIaX/IeHNWHU), TEIUIOBOE paBHOBECHE, HCHAapeHue, KOHJEHCAllMs, IUIaBJIEHWE, KPUCTAIM3allus, KUIEHHE,



https://m.edsoo.ru/ff0d1784

BJIAJKHOCTHb BO3[1yXa, IIOBBIIICHUC IOABJICHUSA TIa3a HOpH €ro Harp€BaHMM B 3aKPBITOM COCYAC, CBA3b MCXKIY
napaMeTpamMu COCTOAHUA I'a3a B U30MPOLCCCAaX; DJICKTpU3alrs TCII, B3aUMOJICHICTBUE 3apAaa10B

10.4

OnucelBaTh MEXaHUYCCKOC ABWIKCHUC, HCIIOJIb3YA (1)I/I3I/I‘I€CKI/IC BCJIMYHHBI: KOOpJAWHATa, MyTb, MNCPCMCIICHUC,
CKOpPOCTh, YCKOPEHHEC, MacCa T€jia, CHJIa, HMIIYJIIBC TECJla, KHHETHYCCKas OHEPIHUsdA, IMOTCHLHWAJIbHAA OJSHCPIuU,
MEXaHHUYCCKasa pa60Ta, MCXAaHUYCCKAasds MOIIHOCTL, IpHU OINHMCAHHMU HNPaBUJIIBHO TPAKTOBATH (I)I/I3I/I‘-IGCKI/II\/JI CMBICJI
HCIIOJIB3YEMbIX BCJIMYHUH, UX 0003HAYEHUS U CAWHNIbI, HAXOJHUTDH (bOpM}’J'IBI, CBA3BIBAIOIINUEC NJAHHYIO (bI/ISI/I'-IeCKYIO
BCJIMYMHY C IPYTHUMU BCINYNHAMU

10.5

OnuceiBaTh M3y4yeHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHMS, HCIOJIb3Ys (DU3MUECKHE BEIHMYMHBI:
JaBJICHME Tras3a, TeMIepaTypa, CpedHss KUHETHYECKas OJHEprus XaoTHYECKOrO JBIKEHHMS  MOJIEKYII,
CpeIHEKBaIpaTUYHasi CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSIS SDHEPTHs, padoTa ras3a, Ko3ppuuuent
IIOJIE3HOTO JIeHCTBUS TEIUIOBOTO JIBUTATeNs; IMPU ONUCAHUM IPABUIBHO TPAaKTOBaTh (PU3MYECKHIA CMBICH
UCIIOJIb3YEMbIX BEIMYNH, UX 0003HAUYCHUS M EAMHHUIIBI, HAXOAUTH (POPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMU BEIUYUHAM

10.6

OmnuceiBaTh HN3YUCHHBIC JJICKTPHYCCKUC CBOMCTBA BCIICCTBA U JBJICKTPHUYCCKHC SABJICHHA (npoueccm), HCIIOJIb3YA
(1)I/I3I/I'~I€CKI/IG BCJIIMYHHBI: 3JI€KTpI/I‘-IGCKI/II71 3apAand, SJICKTPUUCCKOC II0JIC, HaHpﬂ)KéHHOCTI) IoJIsA, MOTCHIMAJI, PAa3HOCTb
MMOTCHIUAJIOB,; IIPU OITMCAHHH IIPABHUJIbHO TPAKTOBATDH (1)H3HHGCKHﬁ CMBICJI UCITIOJIB3YEMBIX BCIIMYUH, UX 0003HaYEHUT
1 CIUHHIBI; YKA3bIBATH q)OpMy.HI)I, CBA3LIBAIOIIUC NTAHHYIO (i)I/ISI/I‘-ICCKYIO BCJIMYMHY C APYTHUMHU BCINYNHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBJICHUS, HCIIONB3Ysl (PU3MUECKUE 3aKOHBI U TIPUHIIHIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HetoTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOM IHepruu, 3aKOH COXPaHEHUsI MUMITyJIbCa,
MPUHLINII CYNIEPIO3UIMH CUJT, TPUHIIUIT PABHOIIPABHS MHEPIIHUAJIBHBIX CUCTEM OTCUETA; MOJIEKYIPHO-KMHETUUECKYIO
TEOPUIO CTPOCHMSI BELIECTBA, IA30BbIE 3aKOHBI, CBA3b CPEIHEN KUHETUYECKOW YJHEPTUH TEILUIOBOTO ABMKEHUS MOJIEKYJI
¢ a0COIIOTHOM TeMIIepaTypoi, MEPBbIA 3aKOH TEPMOAMHAMUKHU; 3aKOH COXPAHEHUS DIIEKTPUYECKOTO 3apsjia, 3aKOH
Kynona; mpu sToM pa3nuyarh CIOBECHYIO (OPMYTHUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPaKEHHE M YCIOBHS
(rpaHu1Ibl, 06J1ACTH) TPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE IPUHLHUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3inuyarh YCIOBUS UX
0€30I1aCHOT0 MCII0JIb30BaHMs B TOBCEAHEBHOM KU3HU

10.9

BBINONHATE 9KCIIEPUMEHTHI MO0 UCCIEI0BAaHUI0 (U3NYECKUX SBJICHUH M MPOLIECCOB C MCHOIb30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MepeHuil; mpu 3ToM (opMynupoBaTh HpobiieMy (3ahady) U TUNOTE3y Y4eOHOro HKCIEpPHMEHTa,
cOoOMpaTh YCTAHOBKY M3 MPEJIOKEHHOT0 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI

10.10

OCYU.[CCTBHSITB MMPpAMBIC 1 KOCBCHHBIC U3MCPCHUSA (I)I/ISI/I‘-ICCKI/IX BCJIIMYHMH; IIPHU 3TOM BBI6I/IpaTL ONTUMAJILHBIA CIIOCO0
N3MCPCHUA U MCITOJIB30BATH U3BCCTHBIC MCTOABI OLICHKHU HOl"peIHHOCTeI\/'I H3MepeHHﬁ




10.11

HccnenoBath 3aBUCHMOCTH MEXIY (PU3MUECKUMH BEJIMYMHAMH C HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUM; MPHU 3TOM
KOHCTPYHPOBATh yCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOTYYCHHON 3aBHCUMOCTH (PU3NYCCKUX BEIUYHH B BUJC
TabJIMI ¥ rpauKOB, IeJIaTh BHIBOJBI 10 PE3yIbTaTaM HUCCIIEIOBAaHUS

10.12

CoOmronate mpaBwiia 0E30MACHOTO TPyAa NMpPH MPOBEACHUU HCCICIOBAHUN B paMKax ydeOHOrO SKCIEpPUMEHTA,
y4eOHO-UCCIIeIOBATEIbCKOH ¥ TMPOCKTHON JIEATEIBHOCTH C HCIOJIB30BAaHHEM HW3MEPHUTEIBHBIX YCTPOWUCTB U
71a60paTOPHOTO 000PYIOBAHMS

10.13

Pemats pacuétHble 3aJa4u € IBHO 3aJaHHONW (PM3MYECKON MOJEBIO, HCHIONB3Ysl (PU3UUECKHIE 3aKOHBI M IIPHHIUIIGI;, HA
OCHOBE aHaJM3a yCJIOBHUS 3a/laud BHIOMPATh (PM3MUECKYIO MOEIb, BBIACIATh (PU3MYECKHE BETUYMHBI U (OPMYIIBI,
HEoOXOoMMBIE IS €€ PelIeHus], IPOBOIUTH PAcYEThl U OLIEHUBATH PEAbHOCTD MMOJYYEHHOT0 3HaUCHHS (PU3NIECKOn
BEJIMYMHBI

10.14

Pemate kauecTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKICHUN C OMOpPOM HA
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKUE SIBICHHUS

10.15

Hcnonp3oBaTh Npu pelieHuH Y4eOHBIX 3a7ad COBpPEMEHHble HH(OpMAIMOHHBIE TEXHOJOTUU JUIs IIOMCKA,
CTPYKTYpUPOBAHHUSI, UHTEPIIPETALUN U MPEACTABICHUS Y4€OHOW M HAYYHO-TIOMYJISIPHON MH(OpMaLMK, TOTy4YEeHHON
U3 PA3JIUYHBIX MCTOYHUKOB; KPUTHUYECKH aHAIM3UPOBATh MOIYy4aeMy0 HHPOPMALIHIO

10.16

[IpuBoauTH mpUMEpHl BKIaJa POCCUHUCKUX M 3apyOEKHBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE
MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETHYSCKHUE 3HAHMS MO (U3HMKE B IMOBCEAHEBHOW XU3HU I oOecriedeHus] 0€30MacHOCTH TPH
oOpaiieHun ¢ TpubopaMu M TEXHUYECKUMHU YCTPOIMCTBAMH, AJIi COXPAaHEHHUS 370POBbS U COONIOICHUS HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKpY’KalollleH cpefie

10.18

PaboTaTh B rpynmne ¢ BbIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJeH, IIaHUPOBAaTh pabOTy IPYyMIbl, palliOHATBHO
pacnpeaensiTe 00s3aHHOCTU M IUIAHUPOBATH JAEATEIbHOCTh B HECTaHAAPTHBIX CUTYAIUSAX, aJ€KBAaTHO OLIEHUBATh
BKJIQJl K&KJIOTO U3 YYaCTHUKOB I'PYMNIIbI B pEHIEHHE pacCMaTpuBaeMoi MpoOiieMbl

11 KIIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl CpeIHero o01ero
o0pa3oBaHus




111

JleMoHCTpHUpOBaTh Ha IPUMEpax poiib U MeCTO PU3UKU B GOPMUPOBAHNUN COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B Pa3BUTHU
COBPEMEHHOW TEXHUKH M TEXHOJIOTHUH, B MPAKTUYCCKOW NEATEIHHOCTH JIOACH, IETOCTHOCTh M €IUHCTBO (DHU3MUECKOMN
KapTHUHBI MUpa

11.2

VY4uTBIBaTh IPaHULBl IPUMEHEHUS N3YYEHHBIX (PU3NYECKUX MOJEJICH: TOUEUHbIN IEKTPUUECKUI 3apsi, siepHas MOJAENb
aToMa, HyKJIOHHAs MOJIEJIb aTOMHOTO siipa MPH pelieHHH (PU3NIECKHX 3a/1a4

11.3

PacrioznaBate (usnyeckue sBICHUS (IPOLIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB DJICKTPOJMHAMHKH M KBaHTOBOW
(H3MKHU: AMIEKTpHUYECKas IPOBOJAUMOCTD, TEIUIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE JICHCTBHS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JICKTPOMArHUTHAs MHAYKIHS, JCHCTBUE MArHUTHOTO MOJIsl HA NMPOBOJHHK C TOKOM W JIBHOXKYIIHMHCS 3apsi,
9NICKTPOMATHUTHBIC KOJEOAHHMs ¥ BOJHBI, HPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPAKCHHUE, IPEIOMIICHUE,
uHTephepeHys, TuPpaKkuusd W TOISIpU3AIMs CBETa, TUCTepcHus cBera, (otosnekrpuyeckuii 3pdexr (poTorddexr),
CBETOBOC JaBJICHHE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpAa aroMa BOAOPOJA, CCTECTBCHHAas W HCKYCCTBEHHAs
paMOaKTHBHOCTh

114

OnuceIBaTh U3YYCHHBIC CBOMCTBA BEIISCTBA (DJICKTPUUYECKUE, MATHUTHBIC, ONTHYECKHUE, DICKTPUICCKYIO MPOBOAMMOCTh
Pa3JIMYHBIX Cpel) U SJIEKTPOMArHUTHBIE SIBICHUS (TPOLIECCHI), UCTIONB3Ys (PU3NUYECKHE BETMYUHBI: dJICKTPUUECKUN 3apsij,
CHJIa TOKa, DJIEKTPUUYECKOE HANPSIKCHUE, JEKTPUYECKOe CONPOTHBIEHHE, Pa3HOCTh moteHnuanos, DJIC, pabora Toka,
WHAYKIUS MarHUTHOTO Tois, cuia Ammnepa, cuia JlopeHIa, MHIYKTUBHOCTb KATYIIKH, SHEPTUSl SJICKTPUUYECKOTO U
MarHUTHOTO IIOJIEM, MEepUoA M dYacToTa KosiebaHMIl B KoJjebaTeabHOM KOHTYpe, 3aps] M Cuila TOKa B IIpolecce
TapMOHHYECKHX D3JEKTPOMArHUTHBIX KoJieOaHMH, (OKYyCHOE pacCTOSHUE W ONTHYecKas Cuja JIMH3BL, MPU OMUCAHHUU
MPABWJILHO TPAKTOBATH (PU3NUCCKUI CMBICI HCITOJIb3yEMbIX BEJIMYMH, UX 0003HAYCHUS M SIMHUIII, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BETMUUHY C APYTUMHU BEJIMUYUHAMU

115

OnuceIBaTh HN3YUYCHHBIC KBAHTOBBIC SBJICHHUA W IIPOLECCHI, HUCIIOJb3Ys (1)I/I3I/I‘ICCKI/IG BCJIMYUHBI: CKOPOCTH
SJICKTPOMArdvuTHLIX BOJIH, JJIMHA BOJIHBI M 4aCTOTa CBETA, DOHCPIrud U UMITYJIbC (bOTOHa, nepuo mnojrypacmaga, SHCPrud
CBA3U ATOMHBIX AACP, HNPHU OIMUCAHUU IMPABUIIBHO TPAKTOBATH q)HSH‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YCMbBIX BCJIWYUH, HX
0003HaYECHUS U CAWHUIIBI, YKAa3bIBaTh q)OpMYJ'II)I, CBA3BIBAIOIIUEC JTaHHYIO (1)I/ISI/I‘IGCKyI-O BCIIMYUHY C IPYTMMH BCIWYNHAMU,
BBIYHCJIATH 3HAUYCHUC q)HBquCKOﬁ BCJIIMYHUHBI

11.6

AHanu3upoBath (U3NYECKUE MPOLIECCHl U SBIEHUS, UCIONB3Yysd (U3MUYECKHEe 3aKOHBI M MPHUHIMUILL: 3aKoH OMa, 3aKOHBI
IIOCJIEIOBATEIBHOTO U IMAPAUIEIIBHOIO COCIUHEHUs NMPOBOJHUKOB, 3aKOH JIkoyns — JleHna, 3aKOH 3JIEKTpOMarHUTHOU
WHIYKIWU, 3aKOH MPSMOJIMHEHHOTO pPacHpOCTpaHEHUs CBETAa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI NMPEJIOMIICEHUS CBETA,
ypaBHeHHe DWHIITEWHA 11t poTod(deKTa, 3aKOH COXpaHESHHS YHEPTHH, 3aKOH COXPAHECHHS UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsijia, 3aKOH COXPAaHEHMs] MAacCOBOIO YHMClia, MOCTynarsl bopa, 3akOH pagnoakTUBHOIO pacnajaa; mpu
9TOM pa3jiMyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTEMaTHUYECKOE BhIpaKEHUE U YCIOBUS (TpaHULlbI, 001acTH)
MPUMEHUMOCTH




11.7

OnpenensaTh HalpaBIeHUE BEKTOPA MHIYKIIMM MarHUTHOTO MOJIs IPOBOJHUKA C TOKOM, cHJibl Ammnepa u cuiibl JlopeHia

11.8

CTpOI/ITB M OIIKMCBIBATb I/I306pa)I(CHI/Ie, CO31aBa€MOC€ IIIOCKHUM 3€PKAJIOM, TOHKOH JIMH30H

11.9

BBINOTHATE SKCIIEPUMEHTHI IO UCCIIEI0BAHUIO (PU3NUYECKUX SIBICHUN U MPOLIECCOB € MCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEPEHUIt; IpH 3TOM (HOPMYIIUPOBATh MPOOIIEMy (3a/1a4y) U TUIIOTE3y YUYEOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
PeJI0KEHHOT0 000PYAOBAaHUS, TPOBOAMUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OCYH_IGCTBJ'IHTB IIPSAMBIC WU KOCBCHHBIC HN3MEPCHUA (1)I/ISI/ILIGCKI/IX BCJIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTUMAJIBHBIN CITOCO0
N3MCPCHUA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKHN HOI‘pCHlHOCTGfI I/I3M€p€HI/II71

11.11

HccnenoBaTh 3aBHCUMOCTH (PU3UYECKUX BEJIMYMH C MCIOJIB30BAHUEM MPSIMBIX W3MEPEHUH; MPU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PUKCUPOBATH PE3YNIbTATHI IOJIYYEHHOMN 3aBUCUMOCTH (PU3NYECKUX BEIMUUH B BHJIE TAOIHIl U TPaQHUKOB, J€NIaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCIIETOBAHMS

11.12

Co0roath mpaBuiia 6€30MacHOr0 Tpy/a MpHU MPOBEJCHUN UCCIICJOBAHUN B paMKaX y4eOHOr0 3KCIIEPUMEHTA, y4eOHO -
UCCIIEIOBATEIbCKOM M MPOEKTHOW JEATEIbHOCTH C HCIOJIb30BAHUEM H3MEPHTEIbHBIX YCTPOHCTB M J1a0OpaTOPHOTO
000pyIOBaHHS

11.13

Pemate pacuéTHple 3a7aun C SIBHO 33/JlaHHOW (PM3MYECKOW MOJEINBIO, UCHOJb3yd (PU3NUYECKHUE 3aKOHBI M MPHHLUIIBI; Ha
OCHOBE aHallM3a YCJIOBUS 3a/a4d BbIOMpAaTh (U3UUECKYIO0 MOJeNb, BBIACIATh (U3MUECKHE BEIMUYUHBI U (HOPMYIIHI,
HEOOXoauMBIC JUIsl €€ pelIeHus, TPOBOIUTH PACYEThl M OICHMBATH PEAIbHOCTH TOJYYEHHOTO 3HaueHHs (u3nyeckoi
BEJIMYUHBI

11.14

Pemartr kauecTBEHHBIC 3aavu: BBICTPAWBATH JIOTMYCCKHU HCEIIPOTUBOPCUUBYIO LCIIOYKY paCCYDK,Z[CHI/Iﬁ C OHOpOI71 Ha
HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/ISI/I‘~IGCKI/IC SIBJICHU

11.15

Hcnonp30BaTh MpH pelIEHUH Yy4YeOHBIX 337ad COBPEMEHHblE HH(OPMALMOHHBIE TEXHOJOTUM JUIsl IIOHMCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETALIMN U IMPEICTaBICHUs Y4eOHOH M HaydyHO-NOMYNISIpHOW MH(OpPMAalUH, MOTY4YeHHOU W3
Pa3IUYHbBIX HCTOYHUKOB; KpUTHUECKH aHAIM3UPOBATh NOJyYaeMyro HH(pOpMaIHIO

11.16

OOBSACHATh NMPUHIUIBI JEUCTBUS MalllMH, MPUOOPOB M TEXHUYECKUX YCTPOICTB; pa3iauyaTh YCJIOBHUS UX O€30MacHOTO
UCIIOJIb30BaHUs B [IOBCEIHEBHOM JKU3HU

11.17

[TpuBOANTE MpUMEpPHI BKJIAZA POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB
OKpPY’KaIoIIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHH

11.18

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3UKE B TOBCEHEBHOM KU3HU /7151 0OecriedeHns 0€301MacHOCTH TPU 00palieHUH
¢ mpubopaMu ¥ TEXHUUECKUMH YCTPOICTBaMU, JJIsi COXPAHEHUS 3/I0POBbsI U COOIIOICHUS HOPM 3KOJIOTMYECKOT 0 ITOBEICHUS
B OKpYKaloNIe cpee




PaGoTtate B rpymnme ¢ BBIIOJHEHHEM pAa3IMYHBIX COLUAIBHBIX pOJIEH, IUIAHUPOBaTh pabOTy TPYMINbl, pPALHUOHATBHO
11.19 pacnpenenarTb 00si3aHHOCTH W IUIAHUPOBATh JIEATENbHOCTh B HECTaHJAPTHBIX CHUTYaIUsX, aJC€KBATHO OLIEHWBATH BKJIAJ]
Ka)XJIOr0 U3 YYACTHUKOB I'PYIIBI B PEHICHHUE pacCMAaTPUBAEMOI MPOOIIEMBbI

IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

pa3zesa Kox MPOBEPHAECMOIo 3JIEMEHTA HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUA

OU3NKA 1 METOJAbI HAYYHOI'O ITIO3HAHN A

O®usuka — Hayka o mnpupoze. Hayynele MeTOIBI MO3HaHUA OKpy)Karouero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B MIPOIECCEe TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE

11

1 MopenupoBanue (GU3NUECKUX SBICHWH W mporeccoB. Hayunbie rumores3sl. Ousnueckue
19 3aKOHBI ¥ TEOPHUHU. ['paHUIIBI IPUMEHUMOCTH (prU3HUYecKrX 3aKOHOB. [IpyHIMTI COOTBETCTBUS.
' Poms m mecto ¢usuku B (QOpMHPOBAaHHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B
IIPAKTUYECKON JESITEIbHOCTH JTIOACH

2 MEXAHHWKA
###HPari#KIMTHEMATHUKA

Mexannueckoe ABrxeHne. OTHOCUTENBHOCTh MEXAHUUYECKOTO ABMKEHU. CHucTeMa OTCUETA.
Tpaexropus

211

[lepemenienue, ckopocTh (CpedHsiss CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHHE
212 MaTEpHUAIbHOU TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpAMUHAT. CII05)KEHUE NEpEMEIICHNN
U CJIOKEHHE CKOPOCTEMN

2.1
PaBHOMEpHOE W paBHOYCKOpEHHOE MPAMOJUHEHHOE IBIKEHHE. ['paduku 3aBUCHMOCTH

2.13 %
KOOpAUHAT, CKOPOCTH, YCKOPCHU S, ITYTU U ICPEMCIICHUA MAaTCPUAIIBHOU TOYKH OT BpCMCHU

2.1.4 CBobOoHOe najzieHne. Y CKopeHrne CBOOOTHOTO MaIeHus

KpuBonuneiinoe neuxenue. PaBHoMepHOE IBH>KEHHE MaTEPUAIbHON TOYKH 110 OKPY>KHOCTH.
2.15 VYrioBasg ckOpocThb, JHHEHHas ckopocTh. Ilepuon m wacrora. LleHTpocTpemuTenbHOE
YCKOpEHUE




2.1.6

TexHuyeckue ycTpoiicTBa: CHUAOMETP, IBHKEHHE CHAPAI0B, IIEMHbIE U pEeMEHHBIE epeaadu

HpaKTI/I‘{eCKI/Ie pa6OTH. HSMepeHI/IC MT'HOBEHHOM CKOpPOCTH. HCCJ’ICI{OB&HHC COOTHOIICHHUA
MCXKAY IIYTsIMU, HpOfII[CHHLIMPI TCJIOM 3a IMOCJICA0BATCIIBHLIC PABHBIC ITIPOMCIKYTKHU BPEMCHU

2.1.7 IIPU PAaBHOYCKOPEHHOM JIBMDKEHMM C HayaJlbHOM CKOPOCTBIO, PaBHOM Hyir0. M3yueHue
JBIDKEHUS IIapUKa B BSI3KOH JKUAKOCTH. V3yueHuWe MBMKEHHUS Tejia, OpOLIEHHOTO
TOPU30HTAIIBHO

##Par### IMHAMUIKA

291 HpI/IIjI.I_[I/IH otHocuTenbHOCTH ["anmunes. [lepriii 3akoH HeroToHa. MHepLManbHbIe CUCTEMBI
oTcuéTa

2.2.2 Macca tena. Cuna. [IpuHnmn cynepno3unuu cui

223 Bropoii 3akoH HproToHa 1 MaTrepuaJbHOM TOYKM B HMHEPLHAIBHOM CHCTEME OTCYETA
(MCO). Tpetnii 3axoH HproTOHA 17151 MaTepUaIbHBIX TOUEK

2.2.4 3akoH BceMupHoro Tsarorenus. Cuna tskectu. IlepBas kocMuueckast ckopoctb. Bec tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

29 226 Cuna Tpenus. Cyxoe TtpeHue. Cuia TpeHUs CKOJBXKEHUS U CHJIA TPEHUS IIOKOS.

Koaddumment tpenns. Cuiia CONpOTHBIICHHSI TPH JBMXKEHUH TEJIA B )KUKOCTH HITH Ta3e

2.2.7 [locTynaTtensHOE U BpalaTeIbHOE JBIKEHUE a0COIIOTHO TBEPIOTO TEa

298 MOMEHT cuibl OTHOCUTENBHO OcH BpameHus. [1inedo cuibl. YcioBus paBHOBECUS TBEPIOTO
tena B ICO

2.2.9 TexHnuyeckue ycTpoicTBa: MOJIIMIIHAKY, JBUKEHUE HCKYCCTBEHHBIX CIIyTHUKOB
IIpaktuyeckue paboTel. M3yueHue nBMKEHUS Opycka MO HAKJIOHHOW IUIOCKOCTH TOA

2210 NeficTBHEM HECKOJIbKUX cuil. MiccnenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIOUIUX B
nepopMupyeMoil TNpYyXHHE M PpE3UHOBOM o0paslle, OT BEJIMYMHBI MX JepopMaluu.
HccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJla, HMEIOIIEr0 OCh BPaIlleHUs
#H#Par###3 AKOHbI COXPAHEHIM A B MEXAHUKE

231 Nmnynee MaTepuaabHOW TOYKH, CHCTEMBl MaTe€pHalbHBIX ToueK. MMIynbc cuiabsl u
M3MEHEHHE UMITYJIbCa Tella

2.3.2 3akoH coxpaneHus umnyisbca B MCO. PeakTuBHOE ABM)KEHHE

2.3 2.3.3 PaGora cuibl

2.34 MOIIHOCTE CHIBI

2.3.5 Kunernueckast 3HEprusi MaTepuajJbHOM TOUKH. TeopeMa 0 KHHETUYECKOW SHEPTUU

236 [NorennmaneHast sHeprus. [loreHnuanbHas sHeprus ynpyro aepopMupoBaHHON MPY>KUHBI.

[loTeHumanpHas SHeprus Tena BOJIN3U NOBEPXHOCTH 3eMIIH




HOTGHHI/IaJ'IBHBIe N HCIIOTCHUUAJIBbHBIC CHUIJIBI. CBi13p pa6OTI>I HEMMOTCHOUAJIBHBIX CHII C

2.3.7 M3MEHEHHEM MEXaHUYECKOH 3HEpPruM CHUCTEMBbI Tell. 3aKOH COXpPAaHCHHMS MEXaHHYEeCKON
SHEPrUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

2.3.9 TexHuyeckue ycTpoicTBa: IBIKEHUE PAKET, BOAOMET, KOIep, NPYKUHHBINA MUCTOJIET

2310 [Ipaktuueckne paboThl. HM3yueHue CBsSI3U CKOpOCTEH Tel MpU HEYHpyroM yaape.
VccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHEM MEXaHHYECKOW PHEPTUU TeJa

3 MOJIEKVYJISIPHASI ®U3UKA U TEPMO/IMHAMUNKA
#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

311 OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHYECKOW TEOpHH. BpPOYHOBCKOE IBIMKEHHE.
Juddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBHUS YaCTHUIl BELIECTBA

312 Mopnenu cTpoeHus raso, KHUAKOCTEH M TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEIECTBA Ha
OCHOBE THX MOJEJeH

3.1.3 Macca monekyin. KomndectBo BeniectBa. [Tocrosinaas ABoraapo

3.1.4 TernnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana remneparyp Llenbcus

315 Mogens upeanbHoro rasa. OCHOBHOE YypaBHEHHE MOJICKYISIPHO-KHHETHYECKOW TEOpUHU

3.1 UaealbHOro rasa

316 AbGcoutoTHas TemrepaTypa Kak Mepa CpeJHe KHHETUYECKON SHEPTHH TEeTJIOBOTO ABMKEHUS
gactull ra3a. lllkana remneparyp Kenpuna

3.1.7 Ypasaenne Knanelipona — Menaeneena. 3akoH JlanbToHa

318 I"a3oBbIe 3aKoHBL. M30mpo1ieccsl B HACaIHHOM Ta3e ¢ OCTOSHHBIM KOJIMYECTBOM BEIECTBA:
n30TepMa, H30X0pa, n3obapa

3.1.9 TexHuueckue ycTpoiucTBa: TEpMOMETpP, OapOMETp

31.10 [IpakTuueckue paboTsl. M3mMepeHre mMacchl BO3ayxa B KiaccHOM komHate. MccnenoBanue
3aBHCHMOCTH MEXJTY IapaMeTpaMH COCTOSHUS Pa3peKEHHOTO ra3a

OCHOBbBI TEPMOJIMHAMUWKU
321 TepmoauHamMuueckass cucrema. BHYTpeHHssI dSHEprusi TEPMOJUHAMUYECKOW CUCTEMBI H
39 CrocoObl €€ N3MEHEHHUSI
' 3.2.2 KonnyecTBo TemnoTs! ¥ pabota. BHyTpeHHss SHEprusi OAHOATOMHOT'O MJI€JIbHOTO ra3a
323 Bunasl Temonepenayu: TEIUIONPOBOJHOCTb, KOHBEKIMS, M3IydeHHe. TernnoéMKocTh Tena.

y}leHBHafl TEIIOEMKOCTH BeliecTBa. Pacu€T KoandecTBa TEINIOTHI IIpH TCILIONCpEaadeC




ITepBoiii 3akoH TepMoauHaMuKW. [IprMeHEeHHE TepBOro 3aKOHA TEPMOJAMHAMHUKUA K

3.2.4 u3onporeccam. ['paduueckas naTeprnperanus paboThI ra3a
TennoBbie MamuHbl. [IpHHIMTBL 1EHCTBHS TEIIOBBIX MamuH. [IpeoOpazoBaHus YHEPTUU B

3.2.5 TEIJIOBBIX MammHax. Koaddumment mnonesHoro neiictBus (mamee — KIIJI) TeruioBoi
mamnHbl. Huki Kapuo u ero KII/]

326 Bropoii 3akon TtepmonuHamuku. HeoOpaTumocTh mporueccoB B mpupoie. Termosbie
JBUraTesu. DKOJOrMYECKUe MPo0IeMbl TEMJIOIHEPIeTUKU

327 TexHuueckue ycTpoiicTBa: JBHUraTreilb BHYTPEHHEIO CropaHusi, ObITOBOH XOJOAMJIBHUK,
KOH/IUITUOHED

3.2.8 [IpakTuueckue padbotel. 3mMepeHue yaeapHoM TenI10EMKOCTH

##HPar### AT PET ATHBIE COCTOSHUW S BEIIECBA. ®A30BBIE ITEPEXO/IbI

331 [lapooOpazoBanne M KoHAeHcanus. McmapeHue U KuNeHHe. YIenbHas —TeIloTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTypbl KUIICHUs OT JaBJICHUS

3.3.2 AOGCOIIOTHAS M OTHOCUTENbHASI BIAXHOCTh BO3yxa. HachlmenHslii nap

333 Teépnoe Teno. Kpucraminueckue u amop@Hble Teaa. AHU30TPOIUS CBOMCTB KPUCTAJIOB.

3.3 XKunkue kpucramisl. CoBpeMEHHbIE MaTepUAIIBI

3.3.4 [1naBnenue u Kkpuctayumsanus. Y ienpHas TemioTa miasienus. Cyonumanus

3.3.5 YpaBHEHHE TEIJIIOBOTO OamaHca

336 TexHuuecKkue ycTporuCcTBa: TUTPOMETP U IICUXPOMETP, KAIIOPUMETP, TEXHOJIOTUH MTOTyYSHHS
COBPEMEHHBIX MaTE€PUAJIOB, B TOM YHCJI€ HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTHU

3.3.7 ITpakTyeckue paboTel. M3mMepeHne BIa)KHOCTH BO3/lyXa

4 SJIEKTPOAMHAMUKA
#H#Par#H#JIEKTPOCTATUKA

41.1 OnexTpu3aiys Ten. DNeKTpudecKuii 3apsi. JIBa BUa 3J€KTPUUECKHX 3apsi/ioB

4.1.2 ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU

4.1.3 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

41 414 B3anmogeiictBue 3apsanoB. 3akoH Kynona

415 Onexrpuueckoe noisie. Hampspk€HHOCT 3eKTpudeckoro mnosisd. [IpuHmun cyneprno3uium.
JIvHUY HANIPSDKEHHOCTH AJIEKTPHYECKOTO OIS

4.1.6 Pabora cun anextpocrarnyeckoro nojs. [lorennuan. PazHocTs noTeHnuanos

417 [TpoBOMHUKK ¥ JUDJCKTPUKKA B TIOCTOSHHOM OJJIEKTPUYECKOM Toe. Jluanmekrpuueckas

IIPOHUIIACMOCTb




OnekTpoéMkocTh. KoHaeHcaTtop. DNEKTPOEMKOCTh IUIOCKOIO KOHJEHcCATopa. DHEPTHs

4.18 3apsHKEHHOI0 KOHAEHCATopa

419 TexHuueckue ycTpOHCTBA: 3IEKTPOCKOI, 3JIEKTPOMETP, JIIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE DJICKTPONPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10 [TpakTrueckue paboTel. I3MepeHne 3aeKTpoEMKOCTH KOHIEHCATOPA

4.2

#HHPar###IIOCTOSHHBIN DJIEKTPUYECKHWM TOK. TOKU B PA3JIMYHBIX CPEJAX

VcaoBus CYLIECTBOBAHUSA IMTOCTOAHHOI'O 3JICKTPHUYCCKOT'O TOKA. Hcrounuku Toka. Cra Toka.

421 o
ITocTossHHBIN TOK

4.2.2 Hanpspokenue. 3akon Oma /17151 yyacTka ey

4.2.3 DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ICIBHOE COMPOTUBIICHNUE BEIIECTBA

4.2.4 [TocnenoBarenbHOE, MapAILIEIBHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB

4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyis — JIena

4.2.6 MOoIHOCTb 3IEKTPUYECKOTO TOKA

427 anekTpoaBkymas cuia (nanee — 3/1C) u BHYTpeHHEE CONPOTUBIEHUE MCTOYHUKA TOKA.
3akon OMa /715 ToJHOM (3aMKHYTOM) 3neKTpruueckoi renu. Koporkoe 3aMbikanue

428 DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIPOTUBJICHHS METAJIIOB
oT Temreparypsl. CBEpXIIPOBOIMMOCTh

4.2.9 DnekTpuueckuid ToK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX TyYKOB

4210 [HonynpoBonuuku. CoOcTBEHHass W TpUMECHas MPOBOAMMOCTh MOJYNPOBOJHUKOB.
CaoiicTBa p-n nepexoja. I[loaynpoBoIHUKOBBIE TPHOOPEI

4211 DJEeKTPpUUECKUH TOK B SJIEKTPOJIUTAX. DIEKTPOIUTHYECKAs TUCCOLHUAIMSL. DIEKTPOIIU3

4212 OnexTpudeckuil TOK B razax. CaMOCTOATENbHBIA U HECAaMOCTOSTENbHBIN pa3psia. Paznuunbie
THIBI CAMOCTOSITEIBLHOTO paspsiaa. Mosnus. [1nazma
TexHuueckne yCTPOWCTBA: aMIlepMeTp, BOJBTMETP, pPEOCTAaT, WCTOYHUKH TOKa,

4213 JJIEKTpOHArpeBarTeibHble  MPUOOPBI,  3JIEKTPOOCBETUTENIbHBIE MPHOOPBL, TEPMOMETP
COIIPOTHBIICHUS, BAKYYMHBIH MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI, TTOTYIPOBOTHHKOBEIH
JINOJI, TaTbBaHUKA
[IpakTuyeckue paboTel. M3yueHne cMeaHHOTO COeIMHEHHS PE3UCTOPOB.

4.2.14 N3mepenne DJIC ucTOYHWKA TOKAa W €ro BHYTPEHHETO COMpoTHBIeHUs. HabmroneHue

OJICKTPOJIN3a

11 KJIACC




Kon

pasnena Koanposepsiemoro IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
3J1eMeHTa
4 DJIEKTPOAMHAMUKA
###HPar#tHH#MATHUTHOE I10OJIE. OJIEKTPOMATHUTHA A MHIYKIA

4.3.1 [TocTrosinHble MarHUTHl. B3anMoelicTBHe MOCTOSSHHBIX MarHUTOB

432 MaruutHoe mnosie. Bexktop MarnutHOM wuHAykuuu. Ilpuniun cynepnosunuu. JIMHUM MarHUTHOM
uHayknn. KapTuHa TWHUN MarHUTHOW WHAYKIIUY TIOJISE TOCTOSIHHBIX MAarHUTOB
MarnuTtHoe mojie IpOBOJHMKA ¢ TOKOM. KapTuHa JMHHUI MOJs JUIMHHOTO MPSMOTO MPOBOJHHUKA U

4.3.3 3aMKHYTOTO KOJIBLIEBOTO MPOBOAHMKA, KaTymKu ¢ TokoM. OmnbiT Opcrena. BzaumopeiictBue
MIPOBOJIHUKOB C TOKOM

4.3.4 Cuiia Amriepa, €€ MOJIyJIb M HallPaBJICHHE

435 Cuua Jlopenna, e€ Mmoyib 1 HarpaBjieHue. [[BrkeHne 3apsyKeHHON YaCTUIIbI B OTHOPOIHOM MarHUTHOM
niosie. Pabota cunel Jlopeniia

4.3.6 SIBieHMe HNEeKTPOMArHUTHOM UHIYKIINH

4.3 4.3.7 IToTok BeKTOpa MArHUTHOW MHAYKLIUU

43.8 OJIC unaykuuu. 3aKOH 31eKTPOMarHuTHOM MHAyKuuu Papanest

439 BuxpeBoe anekrpuueckoe mone. DJIC MHAYKIWH B MPOBOAHHMKE, IBMKYIIEMCS IMOCTYMATENbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€

4.3.10 [TpaBusio Jlenia

4311 WunykrusHocTh. SIBnenune camonnaykiuu. J1C caMOMHAYKIMH

4.3.12 DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM

4.3.13 DJIEKTPOMArHUTHOE TTI0JIe

4314 TexHudeckne YCTPOMCTBA: TOCTOSHHBIE MArHWUTBI, 3JIEKTPOMArHUTHI, AJIEKTPOJBUTATENb, YCKOPUTEIH
AIIEMEHTapHBIX YaCTHII, MHAYKIIMOHHAS 11€Yb

4315 [IpakTudeckue paboThl. V3yueHHME MarHUTHOTO TOJS KAaTYIIKH C TOKOM. lccrenoBanue aelicTBUS
TTOCTOSTHHOTO MarHWTa Ha paMKy ¢ TOKOM. VcciienoBaHue sIBICHUsI DJIEKTPOMAarHUTHOM WHTYKITUN

5 KOJIEBAHU S 1 BOJIHBI
#HPartH#MEX AHWYECKUWE 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
51 511 Konebatenpnas cuctema. CBoOomnwie konebanusa. ['apmonunueckume kosebOanus. Ilepwon, dwacrora,

aMILTUTY/AA U (a3a KojaeOaHHi

5.1.2 [IpyxuHHBIN MasTHUK. MaTeMaTH4eCKUil MasITHUK




VYpaBHeHHe rapMOHUYEeCKUX Kojebannil. KunemaTuueckoe U JMHAMHUYECKOE OMKCaHUE KOJIeOaTeIbHOTO

5.1.3
JIBUKEHMUSI

514 [IpeBpamienue 3HEpPruM Npu TrapMOHUYECKHUX KojeOaHusx. CBS3b aMIUIMTYIbl KOJeOaHWH HMCXOJHOMN
BEJIMYMHBI C aMIUTUTYAaMH KoJiebaHuii €€ CKOPOCTH U YCKOPEHUS

515 Konebarenbubiit koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJEOAHUS B HACAIbHOM KOJeOaTeIbHOM
KOHTYpe. AHAJIOTH MEX]Ty MEXaHUYECKUMHU M AJIEKTPOMarHuTHHIMU KojieOanusiMu. @opmyna Tomcona

5.1.6 3aKOH COXpaHEHMsI SHEPTUHU B UACAIBLHOM KOJI€0aTEIbHOM KOHTYpPE

51.7 Broinyxnennsle MexaHuueckue KkosneOanus. Peszonanc. Pe3onancHas kpuBas. BblHyXIIeHHbBIE
AIEKTPOMArHUTHBIE KoJeOaHusl.

5.1.8 [lepemennblil ToKk. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.

5.1.9 MoONHOCTh NEPEMEHHOI0 TOKa. AMIUIUTYTHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAIPSHKEHUS
Tpanchopmarop. [IpousBoacTBo, nepenadya U NOTPeOICHUE ANEKTPUUYECKON PHEPIHU. DKOJIOTUUYECKUE

5.1.10 PUCKH TpU IPOU3BOJACTBE 3MEKTpUueckol sHepruu. KynbTypa HCIOJIB30BaHUS JIEKTPOIHEPTHH B
MOBCEJHEBHOMW KU3HU

5.1.11 TexHuyeckue ycTpoiicTBa: ceiicMorpad, 2IeKTpUUECKH 3BOHOK, JJMHUH AJIEKTporepeaay
[IpakTuueckue pabotsl. MccnenoBaHue 3aBUCUMOCTH MEpPHOAa MabIX KoJeOaHHWM rpy3a Ha HUTH OT

5.1.12 JUIMHBl HUTM W Maccel Ipy3a. MccienoBaHue NEPEMEHHOINO TOKA B LENHM U3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH M PE3UCTOpa

##HHPartHH#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

521 MexaHuueckrue BOJIHBI, ycloBUsl pacnpocTpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHEHHs W JUIMHA
BOJIHBI. [lonepeyHble U IPOAO0IbHBIE BOJIHbI

5.2.2 ###Par### Nnreppepenuns u nudpakiys MEXaHUUECKHUX BOJIH

5.2.3 3Byk. CKopocTh 3ByKa. [ pomkocTh 3ByKa. Bricora ToHa. TemOp 3ByKa

524 DONEeKTPOMarHUTHHIE BOJHBI. Y CJIOBMS W3JIyUY€HUS DJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus

52 BeKTOpoB E, B 1 v B 351eKTpOMarHUTHOM BOJIHE B BAKyyMe

505 CBoiicTBa 2JIGKTPOMAarHWTHBIX BOJIH: OTpPaK€HHe, MpPEJOMJICHUE, TMoysApu3anus, Audpaxius,
nnTepdepenius. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH

5.2.6 [lkana >eKTpoMarHUTHBIX BOJH. [IpuMeHeHne AIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY

527 [TpuHIMIIBI paIUOCBSA3H U TENEBUACHUSA. Pagnonokanus. IJEKTPOMArHUTHOE 3arpSI3HEHUE OKPYKAOIIEH
Cpeibl

528 TexHnueckue ycTpoHCTBa: My3bIKaJIbHBIE MHCTPYMEHTHI, YJIbTPa3BYKOBasl IMAarHOCTUKA B TEXHUKE U
MEIUIIUHE, pajap, paIuonpUEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neun

5.3 ##HPart#H#OII TUKA




5.3.1

[IpsiMmonuHetHOE pacIpoCcTpaHEHUE CBETAa B OAHOPOAHOM cpene. JIyd cBera

5.3.2 OTtpaxxeHue cBeta. 3aKOHbI OTpaykeHus ceeta. [locTpoenne n3006pakeHui B INIOCKOM 3epKajie
5.3.3 [Tpenomiienne cBera. 3aKOHBI IMPETOMIICHHS CBeTa. AOCOTIOTHBIN MOKA3aTelb MPEIIOMIICHUS
5.3.4 IlonHoe BHyTpeHHee otpaxkenue. [IpenesbHbIi yrom MojxHoro BHYTPEHHEro OTPasKeHUs
5.35 Jucnepcus ceera. CioxxHbINM cocTaB O6esoro cera. L{pet
Cobuparoie U pacceuBarolue JUH3bl. ToHkas auH3a. DOKYCHOE pacCTOSIHHME M ONTHYECKas CHila
5.3.6 TOHKOM MTUH3KI. [locTpoeHHe H300pakeHNI B COOMPAIOIINX M PACCEHBAIOIINX JIMH3aX. DopMysia TOHKON
JIUH3bI. YBEIMYEHUE, 1aBaeMOoe JIMH30M
5.3.7 [Ipenenbr TpUMEHUMOCTH T€OMETPUIECKON ONITUKHU
538 Nnrepdepennus ceta. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS HAOMIOIEHUSI MAKCHMYMOB U MUHUMYMOB B
WHTEP(PEPEHITMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTCPECHTHBIX HCTOYHUKOB
539 Hudpakmus cBera. udpakmuonHas pemérka. YcioBue Ha6"JHOI[eHI/I$[ TJIABHBIX MaKCHMYMOB TIIpHU
MaJieHUH MOHOXPOMATHYECKOT0 CBeTa Ha TUDPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonspu3anus ceeta
5311 TexHuyeckue ycTpoiicTBa: OuUKH, Jiyna, ¢oToanmnapar, NPOSKIIMOHHBIN annapaTt, MUKPOCKOII, TeJIECKOII,
BOJIOKOHHAS ONITHKA, TH(PpaKIIMOHHAS PEIIETKA, MOJIIPOU
5312 [IpakTuueckue padotel. I3Mepenue nokaszaresns npeaomiienus. VccnenoBanue cBOMCTB H300paskeHUN B
nuH3ax. Habmronenue aucnepcun cBera
SJIEMEHTBI CITEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
6.1 I'panunel OpUMEHUMOCTH  KJIacCHYecKol MexaHuku. llocTynmaTel TeopuM OTHOCHUTEIHHOCTH:
WHBAPUAHTHOCTH MOJTYJISl CKOPOCTH CBETa B BaKyyMe, TPUHIIMIT OTHOCHUTEIILHOCTH DUHINTEHHA
6 6.2 OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNEe JUTHHBI
6.3 DHEprusi ¥ UMITYIIEC CBOOOTHON YaCTHIIBI
6.4 CBs13b MaccChl C YHEPTUEN U UMITYJILCOM CBOOOHOM YaCTHUIIbI. DHEPTUsI ITOKOS CBOOOHON YaCTHIIBI
7 KBAHTOBAS ®U31KA
#i#Par#t## O JIEMEHTBI KBAHTOBOI OIITUKU
7.1.1 ®oronsl. Dopmyna [1nanka cBs3u sHepruu GoTOHA C €ro YacTOTOW. DHEPrus U UMNIYJIbC POTOHA
7.1.2 OtkpsiTue u uccienoBanue poroagdexra. OnbiTel A.I'. Cronerona. 3akoHbl hoTodddexTa
7.1 7.1.3 VYpasuenue DitnmreitHa s hotodddekra. «KpacHas rpanumay Gororddexra
7.1.4 Hasnenue cBera. OnwiTel [1.H. JIebenena
7.1.5 XUMHYECKOe ITeHCTBUE CBETA
7.1.6 TexHuueckue ycTpoiicTBa: GoTodr/1eMeHT, POTONaTUHK, COTHEYHas 6aTtapesi, CBETOINOJ




CTPOEHHME ATOMA

Monens aroma Tomcona. OnbiTel Pezepdopaa no uccnenoBanuto ctpoeHus aroma. [Inanerapuas

7.2.1
MOJIETb aTOMa
799 [Mocrynatsr bopa. M3nydyenue u nornomeHne GOTOHOB IPHU MEPEXOE aTOMa C OAHOTO YPOBHS SHEPTHH
Ha nipyroi. Buael ciektpoB. CrieKTp ypOBHEM SHEPTUM aTOMa BOJ0OPO1a
7.2 723 BonnoBeie cBoiictBa uactuil. Bomubel e bpoita. KopryckymsipHo-BonHOBOW ayanusm. Jludpakmus
JIEKTPOHOB Ha KPUCTAJLIAX
7.2.4 CHoHTaHHOE M BBIHYKJICHHOE U3ITydeHHUE. Y CTPONUCTBO U MPHHIIUI PabOTHI Jiazepa
7.2.5 TexHuyeckue yCcTpoiCcTBa: CIEKTPaIbHbIA aHAIN3 (CHEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED
7.2.6 [IpakTnueckue padbotel. HabmoieHue InHenyaToro cnekTpa
ATOMHOE A/1PO
7.3.1 MeToapl HAOIIOICHHSI U PETHCTPAIIMH 3JIEMEHTapHBIX YaCTHUI
OtkpeiTHe pamumoakTuBHOCTH. OmnbITel Pesepdopra 1o ompeneneHuio cocraBa paJdOaKTUBHOTO
7.3.2 n3nydenus. CoiictBa anbda-, Oera-, ramma-usinydeHus. BiusHue paguoaKTHBHOCTH Ha JKUBBIC
OpraHu3Mbl
733 OtkpsiTue npoToHa M HelTpoHa. Hykionnass monens siapa ['eitzenOepra — MBanenko. 3apsn sapa.
Maccooe uncino sapa. M3oronsl
23 734 Anbda-pacnan. DIeKTpOHHbBIN U MO3UTPOHHBIN OeTa-pacna. ['aMma-u3nyuenue. 3aKkoH paAlOaKTHBHOTO
: pacnaza
7.3.5 DHeprus cBA3M HYKJIOHOB B sifpe. SnepHble cuibl. JlepekT maccsl siipa
7.3.6 SAnepusble peakiun. [leneHue u cCUHTE3 s1iep
737 SAnepusiii peaktop. TepmosinepHblii cuHTe3. IIpoGneMbl M TEPCHEKTHUBBI SIAEPHOW DHEPIETHUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON YIHEPTETUKHU
7.3.8 OnemeHTapHble YacTUlbl. OTKpbITHE MO3UTPOHA. DyH/IaMEHTAJIBHBIE B3aUMOICHCTBUS
7.3.9 TexHuueckue ycTpoicTBa: 103UMeETp, KaMepa BuibcoHa, siaepHblil peakTop, aToMHast 6oM6a
7.3.10 ITpakTuueckue pabotsl. MccrnenoBanue TpekoB 4acTHIL (IO TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bup 38é3qH0r0 HebGa. Co3Be3nus, spKue 3BE3/bl, MJIAHETHI, X BUAUMOE JABHKEHHUE
8 8.2 Conneunas cucrema. Ilnanerel 3eMHON rpynmnbl. IlnaHeTbI-TUraHTBl U HMX CIYTHUKH, KapJIMKOBBIE
r1aHeTsl. Masnble Tena ColnHeYHON CUCTEMBI
8.3 Comnnrie, potocepa u atmochepa. CoHedHAs aKTHBHOCTH
8.4 Wcrounuk sueprun CostHIa U 3BE3]1




3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCThb, paJuycC, TeMIeparypa, UX B3aHUMOCBS3b.

8.5 JnarpaMMa «CHEeKTPaJIbHBIA KJIacC — CBETUMOCTB». 3BE3/IbI TJIABHOW MOCIIE0OBATEILHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTb» IS 3BE3]1 ITIABHOM MOCIIEA0BATENILHOCTH

86 #H##Par###Buayrpennee crpoeHne 3BE311. COBPEMEHHBIC MPEICTABICHHUS O MPOUCXOXKICHUH W SBOJIOIMH
CouHuia u 3B€3]1. DTaribl )KU3HU 3BE3]T

8.7 Muneunsiii [1yts — Hama [Nanaktuka. CrniupansHas cTpykrypa ["anaktuku, pacnpeneneHue 3B€31, ra3a u
nbutd. [lonoxenue u apwkenue Connna B [anaktuke. [Inockas u chepuueckas nojacuctemsl ['anakTuku

8.8 Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE IBIPHI B SAPAX TAIAKTHK

8.9 Bcenennas. Pacmupenne Bcenmennoii. 3akon Xa06:ia. Pasberanue ramaktuk. Bospact m pammyc
Bcenennoi, Teopus bosbmoro B3peiBa. Monens «ropsiueit Becenennoii». PenukroBoe nsiydenue

8.10 MacmrabHas ctpykrypa Beenennoil. Meraranaktuka. Hepeménusie npo06iemMbl aCTpOHOMHUH
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