MUWHUCTEPCTBO NPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN

MunucrepcTBo oopasosanusi OpeHdyprekoii ods1acTu
Yupasiienue o0pa3oBaHusi aIMUHUCTPAUUU ropoaa Openoypr
MOAY «COLI Ne 23»

JoxvmenT moanucan
JNekTPoHHOH MOIMHChID

Ceptudurar: 00ESY983E399A3B00AATCO915D7ABETEIN
Brnageney bynrakcea TaTeRHa EBreHwesHa
OeicTerTensq: ¢ 16.08.2024 no 09.11.2025

PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
Ha 3aCeJaHUU METOJAUYECKOIO 3amectutens aupekropa no YBP  Tupexktop MOAY «COI Ne23»
00BbETMHECHNUS yUUTEIEH
Ky3nenosa U. B. bynrakosa T. E.
®ypcosa H.B. [Tpuxaz Ne92
«28» aBrycra 2024 r. oT «29» aBrycra 2024 r.
[Tpotokomn Nel
oT «28» aBrycra 2024 r.
PABOYAS ITPOI'PAMMA

(ID 4776574)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

mutst ooyuatomuxcs 10-11 kmaccos

r. Open0Oypr 2024



IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpeaHEro odmiero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOTrpaMMBL,
npeactaBieHHbix B ®I'OC COO, a Taxke ¢ yuérom (QeaepanbHOil paboyell mporpaMMbl BOCIIMTAHHS W
KOHIIEMINKN TIperoaaBanus ydeOHoro mpenMera «@Du3uka» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoii
Ddenepannu, peaqu3yronX OCHOBHbIE 00pa30BaTEIbHbBIE POTPAMMBI.

Coneprxanue mporpaMMbl 1o (pu3uke HampaBiIeHO Ha (OPMHPOBAHHE E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyyarommxcsi 10—11 kmaccoB mpu oOyueHuu ux (usmke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-
JesaTeNbHOCTHOTO Toaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiv PIOC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METANPEAMETHBIM pe3yjibTaTaM OOy4YeHUS, a TaKKE YUYUTHIBACT
HEOOXOJUMOCTh peau3alliil  MEXIPEIMETHBIX CBA3€H (U3UKA C ECTECTBEHHO-HAYYHBIMU Y4EOHBIMH
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE WENM HU3ydeHUs (GU3MKH Ha YpPOBHE CpEIHEro OOMIero
o0pa3oBaHMs, IJJAHUPYEMBIE pE3yJNbTaThl OCBOCHHSI Kypca (DU3HKH: JMYHOCTHBIC, METANpPEIMETHBIE,
npeaMeTHBIC (Ha 6a30BOM YpOBHE).

[Iporpamma no (hu3MKe BKIIOYAET:

® [IAaHUpPyEeMbIE Pe3yabTaThl OCBOEHUS Kypca (pu3umku Ha 6a30BOM ypOBHE, B TOM HYHCIIE MPEAMETHBIE

PE3yNbTaTHI [0 rojIaM 00yUYEHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

dusnka Kak Hayka 0 HauOoJyiee OOIMX 3aKOHAX MPHUPOJIbI, BHICTYMAs B KaUeCTBE yueOHOTO IpeIMeTa B
IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00 okpyxatoiem mupe. LIkonpHbINH Kype Qu3nuku —
CHCTEMOO0OPAa3yIOIHi I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY (PU3NIECKHE 3aKOHBI JISKAT
B OCHOBE IPOILIECCOB U SIBJICHHI, U3y4aeMbIX XUMHUEH, Ouonorueii, pusnueckoil reorpadueil 1 acTpoOHOMUEH.
Hcnonp30BaHWe W aKTUBHOE IpPUMEHEHUE (PU3NYECKUX 3HAHMM ONpeNesseT XapakTep M pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJOTUH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TMOJIYYEHHUS HOBBIX
MaTepuajoB C 3aJaHHbIMH CBOWCTBaMU U Jpyrux. HM3ydeHue QUMK BHOCUT OCHOBHOM BKJIaJ B
(dopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa oOydaromuxcs, B (POpMUpOBaAHME YMEHHH MPUMEHSThH
Hay4YHBI METOJI TO3HAHUS NP BBIMOJIHEHUN UMU Y4€OHBIX UCCIIEIOBAHUM.

B ocHoBy kypca Qu3uKu 111 YpOBHS CpelHEero oOuiero odpa3oBaHUs IMOJIOXKEH psA] UAEH, KOTOphIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepuai U3 BceX pa3zesioB GU3KKH, BKIIIOUAET KaK BOIIPOCH] KJIACCUYECKON, TAK U COBPEMEHHOU (DH3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEeW Marepuan Kypca GU3NKU 00bEIUHEH BOKPYT (U3NUYECKUX
Teopuid. Bexaymmm B Kypce siBIsieTcsl (OpMUpPOBaHUE NPEICTABICHUNW O CTPYKTYPHBIX YPOBHSX MaTepuH,
BELIECTBE U IOJIE.

Hoesa cymanumapuzayuu. E€ peanuzanus NpeanosiaraeT MCNOJIb30BaHUE T'YMaHUTApHOTO IMOTEHLMaNa
¢u3nyeckoil Hayku, OCMBICICHHME CBS3M pa3BUTHUS (QU3MKA C pa3BUTHEM oOIIecTBa, a TaKxke ¢
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMHu.

Hoes npuknaonou nanpaenennocmu. Kypc ¢GU3MKM mpeamonaraeT 3HaKOMCTBO C IIMPOKUM KpPyrom
TEXHUYECKHUX M TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEACTBOM BBEICHUS 3JEMEHTOB COAEP)KaHUS, MOCBAMIEHHBIX
AKOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTUEM TEXHHUKHU U TEXHOJIOTHUH, a TaKkKe
00CyX/JIeHUs TPOOIIEM PAIIMOHAIIBHOTO MPUPOIONIOIB30BAHUS M SKOJIOTHYECKOI 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpEAHEro o0Iero oOpa3oBaHUs SBISAIOTCA
¢usnueckue Teopuu ((hopMHpOBaHUE NPEACTABICHUNA O CTPYKTYpEe MOCTPOCHUS (PU3UUECKON TEOpUH, POIH
(GyHlaMEHTaJIbHBIX 3aKOHOB M NPUHLMIIOB B COBPEMEHHBIX IPEJCTABICHUSAX O TMPUPOJIE, TpaHHUIAX
MPUMEHUMOCTH TEOPH, JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucreMHO-esTeIbHOCTHBIN MOIX0 B Kypce (PU3UKU peanu3yeTcsl MPpexJie BCEro 3a cYET opraHu3aluu
HKCHEPUMEHTAIBHOM JIeITeNbHOCTH o0y4atonuxcs. /s 6a30Boro ypoBHs Kypca (GU3UKU — 3TO UCHOIH30BAHNE
cucTeMbl (POHTATBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U JIa0OpAaTOPHBIX PabOT, KOTOpPbIE B IIPOrpamMMme 1o
¢u3uke 0ObeAMHEHBI B OOIINI CITUCOK YYCHUYECKUX MPAKTHUECKUX paboT. BriaeneHne B yka3aHHOM MEpeUHe
1abopaTopHbIX  paboOT, MPOBOAMMBIX [UIsI KOHTPOJS W  OLEHKH, OCYIIECTBISIETCS  Y4YaCTHHUKAMH
00pa3oBaTENBHOIO MpoIecca UCXOs U3 OCOOCHHOCTEH MIIAaHMPOBAHUS U OCHAIlleHUs KabuneTta Qusuku. [Ipu
3ToM oOecneuynBaeTcs OBJIAJEHUE OOYYalOIIMMHCS YMEHHMSIMH IPOBOJUTH KOCBEHHBIE H3MEpEHUs,
UCCIICIOBAHMsI 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIIOKEHHBIX
TUIIOTES.



bonpmioe BHUMaHKE yoeaseTcsl pelIeHUI0 PacU€THBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTom 11 pac4€THBIX
3a/la4 MPUOPUTETOM SIBIIIOTCS 33/Ja4d C SIBHO 33/JaHHON (U3MYECKOW MOEINbI0, MO3BOJISIIOIINE MPUMEHSTh
M3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pa3jiena Kypca, TaK M MHTETPUPYs 3HAHUS U3 Pa3HbIX
pasnenoB. s KaueCTBEHHBIX 3aJlay MPUOPUTETOM SIBISIOTCS 3afaHusl Ha OOBSICHEHHE MPOTEKAHUS
($U3NYECKUX SIBICHUH W TPOLIECCOB B OKPYXKAIOLIEH XU3HU, TpeOyromre BbiOOpa (U3NYECKON MoAenH yis
CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanmsimu @I'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00ECIIeUeHUI0 y4eOHOTOo
mporecca 0a30BbId YPOBEHb Kypca (PU3UMKHU Ha YPOBHE CPeJHEro oOIIero oopazoBaHUsl JOJIKEH M3ydaThCs B
YCIOBHSX NPEAMETHOro KaOuHeTa (HU3UKM WM B YCIOBUSX WHTETPUPOBAHHOTO KaOMHETA IMPEAMETOB
€CTECTBEHHO-HAyYHOTO IUKIa. B kabuHere Pu3nKu JOKHO OBITH HEOOXOAMMOE J1JA00PAaTOPHOE 00OPYI0BAHKE
IUI  BBINIOJHEHHUS YKa3aHHBIX B MporpaMMme Mo (u3MKe YYCHHYECKHX MPAKTUYECKHX paboT u
J€MOHCTPAIIMOHHOE 000PYAOBaHHUE.

JleMoHCTpallMoOHHOE 00O0pyZoBaHUE (HOPMUPYETCS B COOTBETCTBMU C MPHHLIMIIOM MHHUMAJIbHOU
JOCTaTOYHOCTH M OOECHeUrBaeT IIOCTAHOBKY IIEPEUUCICHHBIX B IMporpamMme Mo (U3UKE KIHOYEBBIX
JIEMOHCTPAIMN /ISl MCCIEOBAHUS M3YYaeMBIX SIBICHUI M MPOIECCOB, IMIMPHUECKUX U (PyHIaMEHTaIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JIaGopatopHoe o00opynOBaHHME Ui YYCHHMYECKHMX MPAKTHYECKHX pPaboOT ¢GopMHpYyeTcss B BHUJC
TEMaTUYEeCKHX KOMIUIEKTOB M olecreunBaeTcs B pacu€re OJHOr0 KOMIUIEKTa Ha JBYX OOYYaroIIMXcCs.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH IMOCTPOEHBI HA KOMILIEKCHOM
MCIOJIb30BaHUHU aHAIOTOBBIX U HU(POBBIX MPUOOPOB, a TAK:KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE
U POBBIX Ta0OPATOPHIA.

OCHOBHBIMU 1IeNIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (opMHUpOBaHHE UHTEpECA M CTPEMIICHHUSI O0YJAIOMUXCs K HAYYHOMY M3YYCHHUIO IPUPOIBI, Pa3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE MPEJICTABIEHUM O HAyYHOM MeETOJie IMO3HaHWUS M (OPMHUPOBAHUE HCCIIEIOBATEHCKOTO
OTHOILIECHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3yjibTaTa M3y4yeHHUs OCHOB CTPOEHHUS MaTepuH U
(byHIaMEHTaJIbHBIX 3aKOHOB (DM3HUKHU;

e (opMupoBaHHE YMEHHU OOBSCHSITH SIBICHHS C HMCIIOJB30BaHUEM (PH3MUECKUX 3HAHWN W HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTABICHUIN 0 posid (PU3MKK AT Pa3BUTHUA APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
Y TEXHOJIOTHUM.

JlocTukeHue 3TUX Lieneil obecreunBaeTcs pelIeHUEM CIIEeNYIOIMMX 3a7ad B Mpoliecce U3yyeHus Kypca

(GU3KMKN HAa YPOBHE CpEAHEro 00IIero oopa3oBaHus:

e 1puoOpeTeHrne CUCTeMbl 3HaHUN 00 OoOmMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHsX,
BKITIOYAsT MEXaHUKY, MOJEKYSIPHYIO (U3HKY, IJIEKTPOJUHAMUKY, KBAHTOBYIO (PM3UKY W DJIEMEHTHI
acTpo(hU3HKH;

e (opMHUpOBaHHE YMEHUH MPUMEHATH TEOPETUUCCKUE 3HAHUS JUIsT OOBSICHEHUST (PU3NUYECKHX SBIICHUN B
MIPUPOJIE U ISl IPUHSITUS PAKTUICCKAX PEIICHU B TOBCEAHEBHOM KU3HM,

® OCBOCHME CIIOCOOOB pELICHMs Pa3IMUYHBIX 3a7ad C SBHO 33JaHHON (pu3Mueckol Mojenblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3AaHne (PU3NUECKON MOJIENH, aICKBAaTHON YCIIOBHSM 3a]1auH;

® TOHMMaHHE (PM3UYECCKUX OCHOB U MPUHITUIIOB ACHCTBHS TEXHHYECKUX YCTPONCTB U TEXHOJIOTHUECKUX
MIPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOILYIO CPELY;

® OBJQJIEHWE METOAAMU  CAaMOCTOATENBHOTO  IUIAHUPOBAaHMA M TNPOBEACHHUS  (PU3NYECKUX
SKCIIEPUMEHTOB, aHalu3a M HHTepnpeTanuu WHGOPMALUU, ONpEdeNeHUs JOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJIbTarTa;

® CO3/IaHME YCIIOBHU JJIsl pa3BUTHUS YMEHHI TPOEKTHO-NUCCIIEIOBATEIHCKON, TBOPUECKOUN IEATEILHOCTH.

Ha usyuyenune ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CpeaHEro ooOmiero oOpa3oBaHusi oTBOAUTCS 136
yacoB: B 10 kiacce — 68 uyacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 4yaca B HEJIEIO).

[Ipennaraemslii B mporpamMme 1o ¢u3MKe NepedeHb J1a0OpaTOPHBIX U MPAKTHUYECKUX pabOT SBISETCS
PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp MpOBEACHHUA JAaOOpaTOPHBIX pabOT M OMBITOB C YYETOM
WHIUBHIYAIBHBIX OCOOEHHOCTEH 00yUJarOIIMXCs.



COJAEP/KAHUE OBYYEHUA
10 KJTACC
Pa3nes 1. ®usnka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonbl O3HaHMS OKpy»Karowmero mupa. Ponb skcniepumenTa u
TEOPHH B MPOIIecce TO3HAHUS MPUPOJIBL. IKCIIEPUMEHT B (PUBHKE.
MogenupoBanue (GU3NUECKUX SBICHUH U mpoueccoB. Hayunele runoressl. Pu3nuecKkue 3aKOHbBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [IpUHITUT COOTBETCTBHS.

Pons m mecto ¢usuku B (GOpMHPOBAHUM COBPEMEHHOW HAyYHOW KAapTHHBI MHpPA, B MPAKTHYCCKOM
JeITeIbHOCTH JII0ACH.

Jlemoncmpayuu

AmnanoroBblie 1 IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.
Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHkeHHE. OTHOCHUTEIBHOCTh MEXaHMUYeCcKoro JABmkeHusa. Cucrema orTcyéra.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHas CKOPOCTb) M YCKOpEHHE MaTepHalIbHOMI
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KoopAuHAT. Cll0’KeHUE IEpEMEIIEHUI U CII0XKEHHE CKOPOCTEH.

PaBHOMEepHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEHHOE NBUXKEHHE. |'paduku 3aBUCHMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHUSI, MyTH U IEPEMEILIECHHS] MAaTEPUAIBHON TOUKH OT BPEMEHH.

CBoboaHoe najzienue. Y cKopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneiinoe nBmwxeHue. J[BUKEHHE MATEpHAIBHOM TOYKH IO OKPYKHOCTH C IOCTOSSHHOW IO
MOJYJIO CKOPOCThIO. YTJIOBasg CKOpPOCTb, JHHEWHas CKopocThb. Ilepuox wu uactora oOpamieHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHuueckue ycTpocTBa M MPAKTUUYECKOE MPUMEHEHHUE: CIUIOMETP, ABUKEHUE CHApSIOB, LICTIHbIE U
pPEMEHHBIC IIEpeaadH.

Jlemoncmpayuu

Mogenp cuctemMbl OTCUETA, WILTIOCTPAU] KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[IpeobpazoBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue aBrkeHus Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne yckopeHus cCBOOOHOTO MaICHUS.

HamnpaBnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuyeHne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEAECIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIECHHS MEXAY MYTSIMHU, MPOWJCHHBIMU TEJIIOM 3a IOCJIEIOBATEIbHBIE pPaBHBIE
MPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAIIBHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHue qBUKEHUS MIapUKa B BI3KOW HKUJKOCTH.

N3ydenue nBuxeHus Teaa, OPOIIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Tpunaun otHocuTensHocTH ['anunes. Ilepssiii 3akoH HeroToHa. MIHEpUnanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. I[Ipunuun cynepno3unuu cuil. Bropoil 3akoH HeroToHa 11 MaTepuaibHONM TOYKH.
Tperuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMHpHOro TsAroteHus. Cuna Tsokectd. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckonbxeHusi, kaueHus). Cuna Tpenus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIb)KEHUSI M cuia TpeHus mnokos. Koaddumment tpenus. Cuna CONMpOTHBICHUS TPU JABIKCHUU Tela B

XKUIKOCTHU WM rase.

[ToctynarensHOe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tela.

MoOMEHT CuiIbl OTHOCHUTENBHO OCH BpamieHus. [1nedo cumbl. Y ciaoBus paBHOBeCUs TBEPAOrO Tea.

TexHuueckue yCTpoMcCTBa M MPAKTHUYECKOE MPUMEHEHHE: MOIUIMITHUKH, IBUKEHHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepUUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.
Bropoii 3akon HeroToHa.



N3mepenue cui.

Crnoxxenue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

Hesecomocts. Bec Tena npu ycKOPEHHOM NOIABEME U NTaJJCHUU.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHs TBEPAOTO Teyla. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol

N3yuenue nBuxeHus: OpycKa 10 HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPY)KWHE M PE3MHOBOM 00pasIe, OT MX
nedopmariiu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnynec maTepuanbHON TOYKHM (T€la), CUCTEMbl MaTEpPUAIBHBIX TOYEK. MIMITylbc CUIIBI U M3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUsS UMIyjbca. PeakTMBHOE IBUKECHHUE.

Pabora cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprust MaTepuaibHOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenunaneHass oSHeprus. IloTeHumanbHas d3Heprus ynpyro JAe(QOpMHUPOBAHHOW  MPYKHUHBI.
[TorennuanbHast SHEprus Tejia BOIU3U MOBEPXHOCTH 3eMJIH.

[loreHnmansHple ¥ HEMOTEHIMATbHBIE CHIIBL. CBsi3b Pa0OThl HENOTEHIMATBHBIX CHJI C W3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE IIPUMEHEHHE: BOAOMET, KONEp, NPYKUHHBIM IUCTOJET,
JBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexon moTeHIMAIbHON YHEPTUHU B KHHETUUECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3U pabOThl CHUJIBI C H3MEHEHHEM MEXaHWYEeCKOM OHHEpPruu Tejla Ha MpuMepe
PacTsDKEHUS PE3UHOBOIO XKIyTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHUHAMHUKA

Tema 1. Ocrogbl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE MTOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKONH TEOPUH M MX OINBITHOE 000CHOBaHUE. BpoyHOBCKOE
nsuxenue. uddysus. Xapakrep IBHKEHUS U B3aUMOAEHCTBUSI YacTHIl BeliecTBa. Moienan CTpOoeHUs ra3os,
KHUJIKOCTeH M TBEPABIX TeNl U OObSICHEHHE CBOWCTB BELIECTBA Ha OCHOBE 3THUX Mojenell. Macca u pa3mepsl
Mouekyil. KonndectBo BemectBa. [loctossHHass ABoraapo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenps naeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UIEAIBHOTO Ta3a.
AOGcomoTHas TeMmrepaTrypa Kak Mepa cpelHedl KMHeTHMYECKOW SHEpruM TEIUIOBOTO JIBMXKEHMs YacTHIl rasa.
[Ilxana Temmnepatyp KenwsBuHa. ['a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Kianelipona. 3akoH [lansToHA.
W3onpoueccsl B HIeaqbHOM ra3e ¢ IOCTOSHHBIM KOJHMUYECTBOM BellecTBa. ['paduueckoe mpeacTaBiIeHHE
M30IPOLIECCOB: U30TEPMa, U30X0pa, n30bapa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBalOIIME JHCKPETHOE CTPOCHHE BellecTBa, (GoTorpaguu MOJIEKYyNl OpraHMYeCKHX
COCTUHEHU.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUXKEHUS.

Mopens onsbira IlITepHa.

OnpIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS.

Monens, HUTIOCTpUpYIOLIas NPUPOLY JaBIEHUS ra3a Ha CTEHKH cocyaa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UIEATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



Omnpenenenne Macchl BO3ayXa B KJIIACCHON KOMHATe Ha OCHOBE M3MEPEHU 00bEMa KOMHATHI, IaBJICHUS U
TeMIepaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peXEHHOI0 Trasa.

Tema 2. Ocno6vt mepmoounamuku

Tepmoaunamuyeckass cuctema. BHYTpeHHSS SHEprHsi TEPMOIMHAMUYECKOH CHCTEMBI W CHOCOOBI €&
n3MeHeHus. KonmdecTBo TemioTsl U pabora. BHyTpeHHss 3HEprus 0JHOATOMHOIO HAEaIbHOIo rasza. Buuel
TEIUIONEpe1aun: TEMJIONPOBOJHOCTh, KOHBEKIINS, N3ITyUyeHHUE. Y IesIbHas TEII0EMKOCTh BemecTBa. KoaruecTBo
TEIUIOTHI ITPH TEILJIONEpeaye.

[Tonatue 06 ammabatHOoM mporuecce. IlepBwlii 3aKkoH TepMoanHaMuKHU. [IprMeHeHHMe mepBOro 3akoHa
TEPMOJIMHAMUKH K U3omnporeccam. I'paduueckas uHTepnperanus paboTsl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B IPUPO/IE.

TennoBele MamuHbl. [IpuHnMnel aeictBus TemaoBbiXx MamuH. [IpeoOpa3oBaHus SHEpruM B TEIJIOBBIX
mamuHax. Koadduuuentr mnonesnoro neictBus TteruioBoi Mammubel. L{ukn Kapno um ero koadduumeHt
MIOJIE3HOTO AEUCTBUS. DKOJIOIMYECKHE MTPOOIEMBbI TENJI0IHEPTETUKY.

TexHuueckue ycTpoiCcTBa M MPaKTHYECKOE NMPUMEHEHHE: ABUraTellb BHYTPEHHETO CTOpaHHs, ObITOBON
XOJIOIMJIBHUK, KOHJULIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpPEHHEH SHEpruM Tejla MPU COBEPUICHUH pPaOOThI: BBIJIET HNPOOKH W3 OYTBUIKH IOJ
NEMCTBUEM CKATOr0 BO3]lyXa, HarpeBaHue 3¢upa B JaTyHHOH TpyOKe MyTEM TpeHHs (BUICOIEMOHCTPALIHS).

V3MeHeHMe BHYTpEHHEH sHeprun (TeMIieparypsl) Teja Ipu Terionepesaye.

OmnpIT M0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3YITHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTessi BHYTPEHHET0 CrOpaHusl, pEaKTUBHOI'O IBUraTElsl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yienbHONU TEIUIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanun ¢ewjecmea. Pazogvie nepexoovt

ITapooOpazoBanue n KoHaeHcauus. Vcnapenue n kumeHue. AOGCONIOTHAS U OTHOCUTENbHAs BJIAXKHOCTb
Bo3ayxa. HaceimeHHslit map. YaenpHas Temsaora napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
JaBJICHHUS.

Teépnoe Ttemo. Kpucrammueckue u amopdHbie Tena. AHU3OTPONUS CBOWCTB KpUCTAIOB. Kuukue
kpuctayinsl. CoBpeMeHHble Marepuanbl. llnaBneHume m Kpucrammmsanusa. YJenbHas TEIUIOTA IUIABICHUS.
CyOnumartusi.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnueckue ycTpolcTBa M MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETpP, KaJOpPHUMETD,
TEXHOJIOTUH MOJTY4YEHHsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX 1APOB.

Kunenue npy moHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHHs BIaKHOCTH.

Habntoienne HarpeBaHus U MJIaBJICHUS KPUCTANTMYECKOTO BEUIECTBA.

JleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Pasznea 4. diiekTpoanHamMuka

Tema 1. dnexmpocmamuka

OnekTpu3anus Tesl. ONEKTpUYeCKM 3apsa. JlBa BuAa DSIEKTpUYECKHX 3apAnoB. lIpoBogHukw,
JUDJIEKTPUKU U MOJTYIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsija.

B3anmoneiicteue 3apsnoB. 3akoH Kynona. ToudeuHbIH 3ieKTpUYeCKHU 3apsn. DJIEKTPUUECKOE ITOJIE.
HamnpsbxkéHHocTh  dnexkTpuyeckoro mois. [IpuHoMm Cyneprno3uumMy — JIEKTPUYECKUX — moyied. JIuHum
HANPSHKEHHOCTH YJIEKTPUYECKOTO TTOJIA.

PaGora cun osnektpoctaruueckoro moins. [lorenmuan. PasHoctes mnotenmmanoB. IlpoBomgHuku u
IOUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM I0JIe. JIManeKTpuyecKkas IpOHUIAEMOCTb.

OnexrpoémkocTtb. KoHaeHcaTtop. DneKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. ODHEPrusl 3apsyKEHHOTO
KOHJICHCATOPA.



TexHudeckue  yCTpoWCTBA M INPAKTUYECKOE  NPUMEHEHHME:  DJIEKTPOCKOI,  BJIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allliTa, 3a3eMJIEHHE BJEKTponpuOOpoB, KOHAECHCATOp, KOMUPOBAJIBHBIN amnmapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M10JI€ 3apsyKEHHBIX TEIl.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUuecKas 3aluTa.

JIMBIEeKTPUKH B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTD JIEKTPOEMKOCTH IJIOCKOI'0 KOHJEHCATOpa OT IJIOLAAM IJIACTHH, PACCTOSHUS MEX1Y HUMHU
U JUAJIEKTPUYECKOU MPOHUIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DOneKTpUUeCKUid TOK. YCJIOBMSI CYHIECTBOBAHMSI 3JIEKTpuueckoro Toka. Mcrounuku Toka. Cuia Toka.
[TocTostHHBIM TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LEmu.

DNEeKTpUYECKOe  CONPOTUBIIEHHE. YJelNbHOE  CONpOTHBIEHHE BemecTBa. [locnenoBarenbHoe,
MapaJuIeIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTh 3IEKTPHUUECKOTO TOKA.

DNEeKTpOABMKYIlAasi CUJIa U BHYTPEHHEE COINPOTHUBIIEHHWE HCTOYHHMKA TOKa. 3akoH Oma a1 moJIHOM
(3amMKHYyTOI) 3nekTprueckoi renu. Koporkoe 3aMbikaHue.

DONEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAJIOB. 3aBUCHUMOCTb CONPOTHUBIIEHUS METAUIOB OT
TeMieparypsl. CBEpXIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonHuku. CoOCTBEHHAass M TNpPUMECHas MPOBOAMMOCTH IOJNYNpoBOAHUKOB. CBoiicTBa p-—n-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKH TOK B pPacTBOpax M pacIijlaBax AJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs] JAMCCOLMALIMSL.
DNEeKTPOIH3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monuus. [1na3ma.

TexHudeckue yCcTpoHCTBAa M MPAKTHYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETDP, PEOCTAT, NCTOYHUKHU
TOKa, 3JEKTpOHArpeBaTeNbHble MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE HPUOOPHI, TEPMOMETP CONPOTUBICHUS,
BaKYyMHBIN AMO, TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIN U0, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue criibl TOKa U HapsHKEHMS.

3aBUCHMOCTb CONPOTUBIEHUS UUIUHAPUUECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAAM IONEPEYHOTrO
CEYECHMS U MaTepHaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpsiMmoe m3mepeHue 3IIeKTpOoABHKYyIIEH cuiibl. KOpoTkoe 3amblKaHWE TajlbBaHMYECKOrO JJIEMEHTA M
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHUCHMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomoi

N3yueHne cMEMaHHOTO COCITMHEHUS PE3UCTOPOB.

N3mepenne 37eKTpoABMKYIIEN CUIIbl NICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmonenue anekrpornusa.

MesknpeamMeTHble CBSI3H

Wzyuenne kypca pusnku 6a3zoBoro ypoBHs B 10 Kilacce OCYIIECTBISICTCS C Y4ETOM COZIEpIKaTeIbHbBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu v TEXHOJIOTHUH.



Mesicnpeomemmuule noHsamusl, CBSI3aHHBIC ¢ U3YYEHUEM METO0OB HAYYHOTO MMO3HAHUS: SIBIICHUE, HAYYHBIN
¢akt, runoresa, Gpusnveckas BeIMUMHA, 3aKOH, TeOpHs, HAOJI0IeHNe, SKCIEPUMEHT, MOIETIUPOBAHNE, MOJIETb,
HU3MEpEHHUE.

Mamemamuxa: pelnieHre CUCTEMbl YpaBHEHHH, nuHelHas GyHKIus, napadoina, runepOoiia, ux rpapuku
U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIMH: CHUHYC, KOCHUHYC, TAHIEHC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX IMPOEKLIUUA HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonoeusn: mexaHwueckoe IBW)KEHHUE B KUBOW mpupone, auddysus, ocMoc, TEIIOOOMEH >KUBBIX
OpraHu3MoB (BU[bI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), DJIEKTPHUUECKHE SBJICHUS B KUBOU MIPUPOJIE.

Xumus: DUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIpHAas
Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEJ, JKUJIKOCTEM W Ta30B, 3JIEKTPUUYECKHUE CBOMCTBA METAJIOB,
3JIEKTPOJIUTHYECKAS JUCCOLMAIUS, TabBAHUKA.

l'eocpaghus: BIaxXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMET.

Texuonoeus: mpeoOpa3oBaHUE IBUKCHUH C WCHOJIB30BAHUEM MEXaHU3MOB, YUYET TPEHHS B TEXHUKE,
MOJALINITHUKY, HUCIOJb30BaHHE 3aKOHA COXPAHEHUS HMITYJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyTHeE),
JBUTATE]Ih BHYTPEHHETO CTOpaHHWs, MapoBas TypOWHA, OBITOBOH XOJOMWIHHHWK, KOHIUIIMOHEP, TEXHOJIOTHUH
MOJIy4YeHUsI COBPEMEHHBIX MAaTepuajgoB, B TOM 4YHUCJIE€ HAHOMATEpPHAIOB, M  HAHOTEXHOJIOTHUH,
AJIEKTPOCTaTUUECKass  3alluTa,  3a3€MJIGHHE  JJICKTPONPUOOpPOB,  KCEPOKC,  CTPYHHBIH  TPHUHTEP,
ANEKTpOHArpeBaTeNbHbIe MPUOOPHI, YIEKTPOOCBETUTENbHBIE IPHUOOPHI, FaIbBAHHUKA.

11 KJIACC
Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

ITocTostHHBIE MarHuThHl. B3anMo1elicTBUE MOCTOSIHHBIX MAarHuTOB. MaruuTHoe mnoJjie. BekTop MarHuTHOM
MHAYKIUU. [IpuHUOMn cyneprno3uuuyM MarHUTHBIX noJied. JInHuM MarHuTHOW WMHAykuuu. KapTtuHa nuHui
MarHUTHOM MHAYKIMH HOJIsl TOCTOSIHHBIX MAarHUTOB.

MarauTHOE TOJIE MPOBOJHMKA C TOKOM. KapTwHa JMHWKA HWHAYKUWM MAarHUTHOIO MOJIA JJIMHHOTO
MpsIMOTO TPOBOJHHMKA M 3aMKHYTOIO KOJIBIIEBOTO NIPOBOJHMKA, KaTylIKM ¢ TokoMm. OmbIT Opcrena.
B3anmoneiicTBre MPOBOJHUKOB C TOKOM.

Cuna AMniepa, €€ MOJlyJIb M HallpaBIICHUE.

Cuna JlopeHnia, €€ MOayJb 1 HarpaBiieHue. J{BuKEHUE 3apsHKEHHON YaCTHIIBI B OJJHOPOJHOM MarHUTHOM
nosnie. Pabota cunsl JlopeHria.

SIBneHue aneKTpoMarHuTHOM MHAYKIMH. [IOTOK BeKkTOpa MarHUTHOM MHIYKIMH. DJIEKTPOJBUKYIIAs
cuJia MHAYKLIHMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKIMU Papaes.

BuxpeBoe asnekTpuueckoe mosie. DIEKTPOABUKYINAS CHUJa WHAYKIIMH B MPOBOJAHHUKE, JABUKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBJI€HME CAMOUHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNeKTPOMarHuTHOE MoJIe.

TexHuueckue yCTpOMCTBA M NPAKTHYECKOE MPUMEHEHHE: MOCTOSHHBIE MArHHWTBI, 3JIEKTPOMAarHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTETHU JIEMEHTAPHBIX YACTULl, UHAYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO MyYKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHila Ha HOHBI SJIEKTPOJIUTA.

SIBneHue IEeKTPOMAarHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SIBrieHNE CaMOMHTYKIIVH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHne MarHuTHOTO NOJISL KaTYIIKH C TOKOM.

Hccnenoanue nericTBus MOCTOSHHOTO MAarHATA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 31€KTPOMArHUTHOM MHIYKIUU.



Paspnen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUA

Konebarenbnas cuctema. CBoOoiHbIE MexaHHueckue konebanus. ['apmonnueckue konebanus. [lepuon,
qyacTora, amIuiuTyaa u (asza xoneGanuil. [IpyxuHHBI MasTHUK. MaremMaTuyecKwii MasTHUK. YpaBHEHHE
rapMoHHUYecKux kosiebanuil. [IpeBpaieHue sHepruu npu rapMOHNUECKUX KOJICOaHHSIX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJEOAHHS B HMJICAUIBHOM KoJeOaTelTbHOM
KOHTYpe. AHANIOTUSI MEXAY MEXaHUYECKUMU U AJIEKTPOMAarHUTHBIMU KojeOanusimMu. @opmyna Tomcona. 3akon
COXPAHEHHUS SHEPTUU B UJICATBHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBienre o 3aryxalIIux KojeOaHuAX. BbiHykaeHHble MexaHWueckue KoseOaHusi. Pe3oHanc.
BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[Tepemennsbiii Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIUIUTYITHOE U
JEMCTBYIOIEE 3HAUEHNUE CUJIBI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. [IpousBoacTBo, nepenada v MOTpeOICHUE SICKTPUUECKON dHEPTUU. DKOJOTUYECKHE
PUCKU TpU NPOU3BOACTBE 3JIEKTpo3Hepruu. KynpTypa HCIONBb30BaHMSI AJIEKTPO3HEPTMU B IIOBCEIHEBHOM
KU3HHU.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE INPUMEHEHHUE: JJIEKTPUYECKUM 3BOHOK, T'E€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KUHHBIN WM MAaTEMAaTUYECKUN MAsTHHK).

HaGumrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BIHYKICHHBIX KOJIeOaHUM.

HaGmotenue pe3oHanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmworpaMMbl  (3aBUCMMOCTH  CUJIbI TOKAa W HANpsSKEHUS OT BPEMEHH) JUIS 3JIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onaHnc npu nocnenoBaTeNbHOM COETUHEHUH PE3UCTOPA, KaTYIIKU UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogens TMHUY 3JIEKTPONIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HccnenoBanue 3aBUCUMOCTH NEPHOAA MAJIBIX KOJIeOaHUi rpy3a Ha HUTH OT AJIMHBI HUTH M Macchl rpy3a.

HccnenoBanue nepeMeHHOro TOKa B IIENH U3 MOCIIE0BATEIBHO COEIMHEHHBIX KOHEHCATOPA, KaTYILIKH U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 0IHbL

MexaHuuecknue BOJHBI, yciloBus pacrnpocTtpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHeHUs W AJMHA
BosiHBI. [lonepeunsie U npoaoibHbIE BOJHBL. HTepdepenus u nudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI W3JIyd€HHUS S3JEKTPOMAarHUTHBIX BOJH. B3auMmHas opueHTanus
BekTopoB E, B, V B oanekrpomarnutHoi BonHe. CBONCTBAa 3JEKTPOMArHUTHBIX BOJIH: OTpakKEHUE,
IpesioMIIeHue, nosipuzanus, Tudpaxius, uareppepenius. CKOpoCTh 3J1€KTPOMAarHUTHBIX BOJH.

[Ikana 35eKTpoMarHUTHHIX BOJIH. [IpMeHeHHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paroOCBA3U U TENEBUACHUS. Paaronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue ycTpoilicTBa U MPaKTHUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas
JMAarHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, TesnedoH, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTpaHEHHUE MONEPEUHBIX U MPOOIBHBIX BOJIH.

Konebmtomnieecs Te10 Kak HCTOYHUK 3BYKa.

HaGnronenue oTpaxeHus 1 MpeToMIIeHUS MEXaHNUECKUX BOJIH.

Ha6monenue narepdepeHimu u U pakiind MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanne CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHHWE, IPEIOMIIEHHE, MOJspU3aLus,
mudpakus, nHTepdepeHIus.

Tema 3. Onmuxa



I'eomerpuueckas ontuka. IIpsMonuHeitHOE pacnpocTpaHEHUE CBETa B OJHOpOAHOU cpexe. JIyu csera.
ToueuyHblil HICTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpakeHus cBera. [locTpoeHne n300paxkeHnit B IIIOCKOM 3epKaje.

[Ipenomiienne cBera. 3akOHBI MpeioMJIeHHUS cBeTa. AOCONIOTHBIN mokazaTenpb npenomieHud. [lonHoe
BHYTpEHHee oTpaykeHue. IIpenenbHblil yroi MoJHoro BHyTPEHHETO OTPaKEHUS.

Hucnepcus ceera. CioxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparone u pacceuBarolive JMH3bl. ToHKas JnuH3a. DOKYCHOE PACCTOSTHUE M ONTHYECKas Cuila
ToHKOM suH3bL. [locTpoeHne n300paxkeHWil B coOuparonmMxX M pacceuBaromMx JuH3aXx. Dopmylia TOHKOM
JIMH3BI. YBEIUUEHHUE, JaBaEMOEC JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas onrtuka. WuTepdepenius cBera. KorepeHTHbIE WCTOYHHMKH. YCJIOBUS HAOIIOJCHUS
MaKCHUMyMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cera. dudpakumonnas pemérka. YcioBHe HAOMIONEHHS TJIaBHBIX MaKCHUMyMOB MpU
MaJeHu MOHOXPOMATHUECKOI0 CBeTa Ha TUGPAKIIUOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa M MpPaKTHUYECKOE MPUMEHEHHE: OYKH, Jiyma, (oToammapar, MPOEKIIMOHHBIHN
ammapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJISIPOUL.

Jlemoncmpayuu

[IpsiMonmHEtHOE pacTpocTpaHeHHe, OTPAKEHHUE U MpesloMIieHne cBeTa. OnTudeckue npudopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Moienb cBETOBOA.

HccnenoBanue cBONCTB N300paXKeHUH B TMH3AX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

HaGimronenne naTepdepeHIm cBera.

Hab6monenue qudpakuum cBeTa.

HaGurotenue aucriepcuu cBera.

IlosydyeHne ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKIIOHHON PELIETKY.

HabmtoneHue nonsipusaum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokasaresns IpeJoMIIEHUS CTEKIIA.

WccnenoBanue cBONCTB N300paxeHHUH B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHunel  NpUMEHMMOCTH  KJacCHYecKo  mexaHuku.  IlocrynaTel  crnenmanbHOW — TEOpUM
OTHOCHUTEJIbHOCTU: HWHBAapUAHTHOCTb MOAYJSI CKOPOCTHM CBETa B BaKyyMe, HIPHUHIMI OTHOCUTEJIBHOCTH
DOUHIITEWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHE BPEMEHU U COKPALIEHUE JTUHBI.

OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MacChl € YHEPTUEH U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTHSI MOKOSL.

Pa3nea 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u HEprun (HOTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (POTOHA.

OtkpsiTue U uccnenoBanue poroddpdexra. Oneitel A. I'. CroneroBa. 3akoHbl poTtordderra. YpaBHeHHE
OuHiTeitna 1 porodddexra. «Kpacnas rpanuna» porosddexra.

Hasnenue ceera. OneiTel [1. H. JleGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpolcTBa M MpakTUUYECKOe MpUMEHEHHe: (OTOAIEMEHT, (OTOAATYUK, COJIHEUHAS
Oarapesi, CBETOIHO/.

Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE C IUHKOBOU IIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodPdekTa.

Cseroauon.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma



Mogpens atoma Tomcona. OneiTel Pe3epdopaa mo paccesHuto o -yactull. [lmaHerapHas MoJenb aToMa.
IToctynatel bopa. M3nydyenue n norsnouieHre (pOTOHOB MPHU NEPEXOAE aTroMa ¢ OAHOTO YPOBHS SHEPrHMM Ha
npyroii. Buasl cnektpoB. CriekTp ypOBHEH SHEPrUHU aTOMa BOJIOPO/A.

BonHoBbie cBoiicTBa yactull. Bonubl ae bpoiiinsa. KopnyckynspHO-BOJHOBOM 1yaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE NMPUMEHEHHE: CIEeKTPaJIbHbIN aHanu3 (CHEKTPOCKOI), Jlaszep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenne AJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeHYaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKa3bIBAIOLIUE CIIOKHOCTh CTpOeHHUs sapa. OTKpeITHE pPaaMOAaKTUBHOCTH. ONBITHI
Pesepdopna mo ompemencHuro coctaBa paAroaKTHBHOrO wu3nydeHus. CBoiictBa anbda-, OeTa-, ramma-
u3lydyeHus. BnusHue painoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpbiTue mpoToHa W HelTpoHa. Hyknonnass mopnens snpa IeiizenOGepra—lBanenko. 3apsan szapa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHEIN OeTa-pacnaz. ['amMmma-u3nydeHne. 3aKOH paJOaKTHBHOTO
pacnaza.

DOHeprus cBA3M HYKJIOHOB B siipe. SnepHble cuibl. JledekT maccsl sipa.

Snepusble peakuuu. [leneHue u CUHTE3 A1€Ep.

Snepubrii peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl W TEPCHEKTHBBI SACPHOW HIHEPIETHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOCHHS U PETUCTPALIUH 3JI€MEHTApHBIX YacTHII.

®dyHaamMeHTaIbHbIe B3auMoeiicTBUs. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHnuyeckue ycTpolcTBa M IPAKTUYECKOE INPUMEHEHHWE: NO3UMETp, Kamepa BuiibcoHa, saepHBIN
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BUTHS ACTPOHOMUH. [IpUKIaHOE 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, ApKue 3BE31bI, IUTAHETHI, X BUIAUMOE JBHKEHHE.

Conneynas cucrema.

Connue. ConHeuHas akTuBHOCTh. Mcrounumk nsHeprun CosHua W 3BE3A. 3BE31bI, MX OCHOBHBIE
XapaKTEPUCTUKHU. J(narpaMma «CHEKTpaldbHBIM KJIACC — CBETUMOCTB». 3BE3/bI TJIABHOW MOCIEAOBATEIBHOCTH.
3aBUCHUMOCTb «Macca — CBETUMOCTB» UIsl 3BE3]] TJIABHOM MOCIIEI0BAaTEIbHOCTH. BHYTpEeHHEE CTpoeHHUE 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS] O TPOUCX0KICHUH U 3BOIONNH COJTHIA U 3BE3/1. DTallbl )KU3HU 3BE3.

Mneunsiii [1yte — Hama 'anaktuka. [lonoxenue n neuxkenue Connna B [Mamaktuke. Tunsl rajakTuk.
Pannoranaktuky n kBazapel. UEpHBIE ABIPHI B SIPAX TATAKTHK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa06mna. Pazberanue ranaktuk. Teopust bonbiioro B3peia.
PennkroBoe u3inydeHue.

MacmtaGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsle npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaOntoneHuss HEBOOPY)KEHHBIM TIJ1a30M C HUCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUH JUIs
OTIpeJICJICHUs] TIOJOXKEHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
MOJIyIIApHs U APKHE 3BE3MBL.

Ha6monenus B Teneckon JIyHsl, ianer, Mnewnoro [yrtu.

O6o0marnee NnoBTOpeHne



Ponb pu3MKM UM acTpOHOMHUHM B 3KOHOMUYECKOH, TEXHOJOTHUECKOW, COIMAIbHOM M 3THUECKOW cdepax
JESTeIbHOCTH Y€I0BEKa, POjb U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOH Hay4HOH KapTHHE MHpa, POJIb
¢usnueckoil Teopun B (pOpMHUPOBAHUM TPEACTABICHUN O (PU3MUECKOW KapTUHE MHUpa, MECTO (PU3MUECKOi
KapTUHBI MUPA B OOILEM PsZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEICTABICHUN O IPUPOJE.

MesknpeamMeTHbIe CBS3H

N3yuenne kypca ¢usnku 6a3zoBoro ypoBHs B 11 kilacce ocylIeCTBIsSeTCsS ¢ Y4ETOM COZEp KaTeIbHbBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTUH, XUMHHU, Teorpaduu M TEXHOJIOTHH.

Mesicnpeomemuvie nonsamusi, CBI3aHHbIE C U3YYCHUEM METOJ0B HayYHOI'O MTO3HAHUSA: ABJICHUE, HAyUHBbI
¢axT, runoresa, pu3NYECKas BEIMUNHA, 3aKOH, TEOPHs, HAOIIOCHHE, YKCIIEPUMEHT, MOJICIMPOBAHHIE, MOJIEIb,
U3MEpEeHHUe.

Mamemamuka: pelieHHE CHCTEMbl ypaBHEHHUH, TPUTOHOMETPHUYECKHE (DYHKIMH: CHUHYC, KOCHHYC,
TaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIMU HA OCH KOOPAMHAT,
CIIO)KEHHE BEKTOPOB, TIPOU3BOJHBIC OSJIEMEHTApHBIX (YHKUWH, MPHU3HAKK TMOA0OUS TpPEyroJbHHUKOB,
oIpeJiesIeHUe MIOUIAIU IIIOCKUX GUryp u o0bEMa Tel.

Buonoeus: snexrtpuyeckue SBICHUS B KUBOH MPHUPOJE, KOJIEOATEIbHBIC IBUKCHUS B KHBOW NPHPO/IE,
OINTUYECKHUE SIBJICHUS B )KUBOW NPUPOAE, AEUCTBUE paluallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJICKYJN, KPUCTAUIMYECKas CTPYKTypa TBEPIABIX TeN, MEXaHH3MBI
00pa3oBaHMsl KPUCTAIUINYECKOHN PEIIETKY, CIIEKTPaIbHbIN aHaAIN3.

l'eoepaghus: MarHUTHBIC TIOJIIOCA 3€MJITH, 3aJIKH MAarHUTHBIX pyJ, (GOTOCHEMKA 36MHOW IOBEPXHOCTH,
IpeJcKa3aHue 3eMJIETPSICEHUH.

Texnonoeus: TAHUY BIIEKTpOIIEpeIay, TeHepaTOp NEPEMEHHOTO TOKA, SIEKTPOABUTATENb, MHIAYKIIHOHHAS
nedb, pajnap, pajuONpUEMHHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neub, NpPOEKUMOHHBIA ammapar,
BOJIOKOHHAS ONITHKA, COJTHEYHAast OaTrapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBUIEI'O OBPA30OBAHUS

OcBoenne yuebHoro npeamMeta «du3nka» Ha ypoBHE CpeHEro ol1iero oopa3oBanus (6a30BbIi ypOBEHb)
JIOJDKHO ~ OOECIEYHTh  JOCTIDKEHHE  CIEAYIONIMX JIMYHOCTHBIX, METalpeIMeTHBIX ¢ TPEJAMETHBIX
00pa3zoBaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbTATDI

JIMyHOCTHBIE pe3yabTaThl OCBOEHMs yueOHoro npenmera «®Pu3nka» MOJDKHBI OTpakaTh FOTOBHOCTH U
CHOCOOHOCTh 00YYaroIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEM MO3UIMEH JIHMYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX OpHMEHTAallMi, MO3UTHUBHBIX BHYTPEHHUX YOEXJEHUH, COOTBETCTBYIOIUX
TPaTUIIOHHBIM [IEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHNE KU3HEHHOTO OTBITAa M OIBITA e TEIbHOCTH
B IIpOIlecCe pealn3allii OCHOBHBIX HAIIPABICHUN BOCIIUTATEIbHOMN 1€ TENbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMSA:

c(OPMHPOBAHHOCTh T'PAXKJIAHCKOW TMO3UIMHM OOYYaIOLIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO YJI€HA
POCCHIICKOTO 0011eCTBA;

NPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKUX T'YMAHUCTHUECKUX U IEMOKPAaTHUECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIHHOCTh B WHTEpPECAX TPAKIAHCKOTO OOIIECTBa, YY4aCTBOBATH B
CaMOYIIpaBJIE€HUH B 00pa30BaTeIbHONW OpraHU3aIlH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX (DYHKIUSAMH H
Ha3HAUYEHUEM;

TOTOBHOCTH K TYMaHHUTapHOU U BOJIOHTEPCKOM NIESTETHHOCTH,

2) IaTPHOTHYECKOTO BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUMCKON I'pa)TaHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K rOCYJapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSAM POCCHUMCKHX YUEHBIX B 00JaCTH
(UBUKH U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

C(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI O TIOBEACHNUS;

CIOCOOHOCTh OLIEHHBATh CHUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U [IECHHOCTHU, B TOM YHCJIE B JIESITEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLICHHWE K MUPY, BKIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO (hru3nuecKont

HayKe;



5) Tpy10BOT0 BOCTIMTAHUS:

MHTEpEC K pa3InyHbIM chepam mpodhecCHOHATBHON AEATEIHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ GU3UKOH 1
TEXHUKOH, yMEHHE COBEepLIaTh OCO3HAHHBIM BBHIOOp Oyaymield mpodeccuu M peaan30BBIBaTh COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHHIO B O0JIACTH (PU3MKH HA MPOTSHKEHUH
BCEH KHU3HU,

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUS:

C(OPMHPOBAHHOCTb 3KOJOIMUYECKOH KYJIbTYPbI, OCO3HAaHUE IJIOOATBHOTO XapakTepa 3KOJOIMYECKHX
npooem;

IUIAHUPOBAaHUE U OCYIIECTBJIEHUE JEWCTBUH B OKpYyKAlOUIeW cpeie Ha OCHOBE 3HaHUS Lenel
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

paclIMpeHue OIbITa AeATEIbHOCTH SKOJIOTMYECKOM HalpaBI€HHOCTH HA OCHOBE MMEIOIIMXCS 3HAaHUM 1O
¢busuke;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

Cc(OPMHPOBAHHOCTE ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pPa3BHTHUS
¢bu3nyeckoil Hayku;

OCO3HAHME LIEHHOCTH HAYYHOU JIEATEIIbHOCTH, TOTOBHOCTh B MPOLIECCEe M3YyUCHUS (PU3UKU OCYIIECTBIISATH
IIPOEKTHYIO ¥ UCCIIEI0BATENBCKYIO 1€ATEIbHOCTh MHIMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruueckue geiicTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYyaJIM3UPOBaTh MPOOIIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

OTIPEIeNIATH 1IeTU IEATEILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUH MX TOCTHUIKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBaEMbIX (PU3MUECKUX SBICHUSAX;

pa3pabarbiBaTh IUIAaH pEImIEHHs NpoOJIeMbl ¢ YYE€TOM aHaIM3a HUMEIOIIUXCA MAaTepPHANIbHBIX H
HeMaTepHaJIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTUBHI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKHU
MOCTIEJICTBUM JeSATETbHOCTH;

KOOPJWHUPOBATh W BBHITIOJHATH PabOTy B YCIOBHUSIX PEabHOTO, BUPTYaJbHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX TPOOIeM.

ba3oBble ucciaenoBarebcKue AeHCTBHA:

BJIQJIETh HAYYHOH TEPMHUHOJIOTHEH, KITFOYEBBIMH MMOHATHSIMHU M METOJaMi (PU3NIECKOI HAyKH,

BJaJIeTh HaBbIKAMU Yy4eOHO-MCCIIEOBATEILCKOM M TPOEKTHOW JEATENIbHOCTH B 00JacTH (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIPHOMY TOHWCKY METOMOB pEUIeHHs 3anad  (pu3mdecKoro
cojiep KaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO0B MO3HAHUS;

BJIQJIETh BUJIaMU JICATEIBHOCTH TI0 MTOJyYCHHIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAINH, TPEOOPa30BaAHUIO U
INPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CHUTYaIUsIX, B TOM YHCJE MPHU CO3JaHUM Y4EOHBIX MPOEKTOB B 00JacTH
bu3uky;

BBISIBJIATE [IPUYMHHO-CJICICTBEHHbIE CBSI3M U aKTyaJU3UpOBaTh 3a7ady, BbIIBUTAaTh THUIOTE3y €€
peleHusI, HaXOAUTh apTYMEHTHI IS TOKa3aTeIhCTBa CBOMX YTBEPXKJICHWH, 3a/1aBaTh IMapaMeTpbl U KPUTEPUH
peleHus;

aHAJM3UPOBATh TIOJyYEHHBIE B XOJIe PEUICHUs 3aJadd pe3yJbTaThl, KPUTHUYECKH OIEHWBATh WX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACATEIHHOCTH, B TOM YHCIIE TIPU
U3y4YeHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MIEPEHOCUTD 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTel;

BBIJIBUT'aTh HOBBIE UJICH, IPEAJIaraTh OpUrHHAIbHbIE MTOIXObI  PEILICHHS;

CTaBUTb IPOOJIEMBI U 3a]a4Hl, JOMYCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.

Padorta ¢ unopmanmeii:

BJIaJIeTh HABBIKAMU MOIy4€HUS UH(POpMAMKU GU3NIECKOTO COACPKAHUSA U3 UCTOUYHUKOB Pa3HbBIX TUIIOB,
CaMOCTOSITENTLHO OCYIIECTBIISTH IMOMCK, aHAIN3, CUCTEMaTH3AIMI0 U MHTEPIIPETALUIO HHPOPMALIUU PA3TUIHBIX
BUJIOB U (JOPM IIPEICTABICHHUS;



OLIEHUBATh JOCTOBEPHOCTH UH(OPMAIIHH;

UCIOJIb30BaTh CpeAcTBa HH(GOPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJOTUH B pEIIeHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHM3allMOHHBIX 33734 C COONIOJEHUEM TPeOOBAHUN 3PrOHOMHKH,
TEXHUKH OE€30MacHOCTH, TUTHEHBI, PEeCypcocOEpeKeHUs, TMPABOBBIX W OTUYECKHMX HOPM, HOPM
nH()OPMAIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOrO coAepkKaHWs B pa3iuuHbIX (Qopmarax ¢ yd4é€ToM Ha3HAUYCHUS
nH(OpMAIUY U LIEIEBOI ayIUTOPHH, BEIOUpPAsi ONTUMAIIbHYIO ()OpMY IIPECTABICHHUS U BU3yaTH3alHH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbI€e HeiiCTBUSA:

OCYIIECTBIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOM NESTEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(GIUKTHL;

Pa3BEPHYTO M JOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

MIOHUMATh U UCIOJIH30BaTh MPEUMYILECTBA KOMAHIHON U UHIMBUyaJIbHOU PabOTHI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBUH C Y4€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0T0 WieHa KOJIJICKTUBA;

NPUHUMATh LEIH COBMECTHOW MAEATEIbHOCTH, OPTaHWU30BBIBATH M KOOPAMHUPOBATH JEHCTBHS IO €€
JOCTUKEHHUIO: COCTaBIATh IUIAH JCHCTBUM, pacnpeleNsiTh poJid ¢ y4éTOM MHEHUN Y4aCTHUKOB, OOCYXKIAaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHMBATh KadyeCTBO CBOET0 BKJIAJa M KaXJOTO ydYyaCTHHMKAa KOMaHAbl B OOIIMNA pe3ylnbTaT IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

rpejajaraTb HOBbIE MPOEKTHI, OLEHUBATh UAECH C MO3UIUU HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HAYMMOCTH;

OCYIIIECTBISATH O3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3TUYHBIX CUTYALUSIX, IPOSBISATH TBOPUECTBO
1 BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

PeryisiTuBHbIe YHHBepPcaJIbHbIE yUeOHbIe IeiicTBUS
Camoopranuzanmusi:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3MKU U ACTPOHOMMH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (HOPMYJIHPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH pEIIEeHHs Pacy€THBIX M KauyeCTBEHHBIX 3a/lay, IUIAH BBIIOJHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NMPEATNOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacImmpsATh paMK{ y4eOHOTO ITpeIMETa Ha OCHOBE JIMYHBIX TPEATIOUTEHHIA;

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO 3PYAULIMU B 00JAaCTH (PU3MKH, MOCTOSHHO IMOBBIIIAThH
CBOM 00pazoBaTeNbHbIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHATbHBI HHTEJIEKT:

JaBaTh OICHKY HOBBIM CHTYaIlUsIM, BHOCHUTh KOPPEKTHBHI B NIESTEIHLHOCTh, OLIEHUBATH COOTBETCTBUE
Pe3yabTaTOB LIETSIM;

BJIaJIETh HABBIKAMU IIO3HABATEIBHOM peQIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUH U
MBICIMTEIbHBIX MPOIIECCOB, UX PE3Y/IHTaTOB U OCHOBAHUH;

WCTIOJIH30BATh MPUEMBI peIICKCHH JIJISI OIICHKH CUTYAIIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATH PELICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTHBBI M pTYMEHTHI IPYTUX MIPH aHAIIN3€ PE3YIIbTAaTOB ACITEIHHOCTH;

MPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI M QpTYMEHTHI IPYTUX MIPH aHAIIN3€ PE3yJIbTaTOB JACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpouecce pocTukeHHs JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IPOrpaMMbl MO (GU3MKE IS YPOBHS
cpemHero oOmero o0pazoBaHUs Y OOYYArOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIM  HHTEIICKT,
Mperoararonuii copMUpPOBAaHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE HSMOLMOHAIBHOE COCTOSHHUE, BUICTH
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON AIMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE NPHUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHHUE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIbHBIM W3MEHEHUSM U MPOSBIATH T'MOKOCTb, OBIThH
OTKPBITBIM HOBOMY;



BHYTPEHHEH MOTHBAIMHU, BKJIIOYAIOUIEH CTPEMJICHHE K JIOCTHUXKEHUIO eI U YCIEeXy, ONTHUMHU3M,
WHUIIMATUBHOCTH, YMEHHUE JACHCTBOBATH NCXO/IS U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSIHHE JIPYTHX, YUYUTBHIBATH €T0
MIPU OCYIIECTBICHUHU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COLIMATILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JAPYTUMH JIOJbMH,
3a00TUTBCS, TIPOSIBIIATH HHTEPEC U pazpeniaTh KOHMIUKTHI.

INPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 10 kJjacce mpeaMeTHBIC Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA:

JEMOHCTPUPOBATh Ha MpHUMEPaX pojib U MeCTO (PU3UKH B (HOPMHPOBAHUM COBPEMEHHON HAy4YHOM
KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U TEXHOJOTHM, B TPAKTUUYECKON AEATEIIbHOCTH JIFOJEH;

YYUTBIBaTh TPaHUIBl TMPUMEHEHHsS H3yYEHHBIX (HU3WYECKUX MojJeei: MaTepHalibHas TOYKa,
MHepLuaibHas cHcTeMa OTcuéra, a0CONIOTHO TBEPIOE TeEJO, WJCaTbHBIM Ta3, MOJEIH CTPOCHUS Ta3o0B,
KUJKOCTEH U TBEPABIX TEJI, TOUCUHBIA SJIEKTPUUCCKUM 3apsil MPH PEIICHUH (PU3NUECKHUX 3a/1ay;

pacmo3HaBaTh (U3NYECKUE SIBICHHUS (IIPOIECChI) M OOBSICHITHP MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHUECKONH TEOpHH CTPOSHHUS BEIIeCTBA U DJIEKTPOJUHAMHUKH: pPaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBI)KEHHUE, CBOOOIHOE TaJICHUE TE, ABUKEHUE 110 OKPY>KHOCTH, UHEPIIUA,
B3auMoJeiicTeue ten, auddysus, 6poyHOBCKOE ABUKEHUE, CTPOCHHUE JKUIKOCTEH U TBEPABIX TEJ, U3MECHEHHE
o0BEMa Tenm mpH HAarpeBaHWM (OXJIKICHUH), TEIUIOBOC PAaBHOBECHE, MCIIAPSHHE, KOHJICHCAIWs, IJIABICHHE,
KpUCTAJIIU3alMsl, KUIIEHHE, BIAYKHOCTh BO3/IyXa, MOBBIIICHUE JABJICHUS ra3a MpHU ero HarpeBaHUuU B 3aKPHITOM
COCYJIE, CBSI3b MEXKJy MapamMeTpaMH COCTOSHHS Ta3a B U30IpoIleccax, JJICKTPU3ALMS T, B3aUMOJECHCTBHE
3apsJioB;

ONHCHIBATh MEXAHHYECKOE JBW)KCHHE, WCIIOJIB3YsSd (U3NYCCKUE BEIUMYHUHBI: KOOpPJMHATA, IyTh,
nepeMelnieHne, CKOpPOCTh, YCKOpEHHEe, Macca Tela, CHIla, HMIIYJIbC Tejla, KWHETHYecKas SHeprus,
MOTEHIIMAIbHASL JHEPrus, MeXaHudeckas paboTa, MEXaHH4YecKash MOIIHOCTh;, IPH OINHUCAHUM TPABUIHLHO
TPaKTOBaTh (PU3NYECKUI CMBICIT MCIOJNb3yEeMbIX BEWYHH, UX 0003HAUYCHUS U €IUHHIIBI, HAXOAUTh (POPMYIIHI,
CBA3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BETUYNHY C IPYTUMU BETUIHMHAMU;

OMKCHIBATh HW3YYECHHBIE TEIUIOBbIE CBOWMCTBA TEN U TEIJIOBBIC SBICHUS, HCIONB3Ys (Qu3nYecKue
BEJIMYUHBI: JIaBJICHUE Ta3a, TEMIIEpaTypa, CPeAHssT KUHETHUECKasi DHEPTUsl Xa0TUYECKOTO JABUKEHUS MOJICKY,
CpeIHEKBaapaTUYHasl CKOPOCTh MOJEKYJN, KOJIWYEeCTBO TEIJIOTHI, BHYTPEHHSsI DJHeprus, pabora rasa,
KO2(DPUIIMEHT MOJIE3HOTO ACHCTBHUS TEIUIOBOTO JBUTATEISI; TPU ONMMCAHUH MPABMIHBHO TPAKTOBATHh (PU3HUECKHUI
CMBICJ WCIONIb3yEeMbIX BEIMYUH, UX OOO3HAYEHUS U €IUHHUIIbI, HAXOAUTHh (HOPMYIIbI, CBA3BIBAIOIINE JTAHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMU BEJTUYHHAM;

OMKCHIBATh M3YUEHHBIE JJEKTPHUUECKHE CBONCTBA BEIIECTBA M DJIEKTPUUECKUE sIBIECHUS (TPOIECCHI),
WCTIONB3Ys (PU3WUYECKHe BEIMYMHBI DJIEKTPUUECKHH 3apsll, SJICKTPUUYECKOE II0JIe, HAMPSHKEHHOCTH OIS,
MOTEHIIMAJ, PAa3HOCTh TMOTEHIMAIOB; TPU ONUCAHUH TMPABUIBHO TPAKTOBaTh (DU3MUECKHA CMBICT
WCIIOIB3YEMBIX BEIIMYWH, WX OOO3HAYEHUS W €IUHMIIBI, YKa3biBaTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
($U3NYECKyI0 BETUUMHY C IPYTHUMHU BEIMYMHAMU;

aQHATM3UPOBATh (PU3MUECKHUE MPOIIECCHI U SBJICHHS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U MPUHITUIIBL: 3aKOH
BcemupHoro TsroreHusi, |, Il u Il 3akonsr HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW JHEPruH, 3aKOH
COXpaHEHUs UMIYJIbCa, MPUHIIUAT CYNIEPIO3UIIUNA CHUJI, TPUHIIAII PAaBHOIIPABUS MHEPIIMAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOEHHUsS BEIECTBA, ra30Bbl€ 3aKOHBI, CBA3b CPEAHEH KUHETUYECKOU
SHEPTHUH TETUIOBOTO JBIKCHHS MOJIEKYJ ¢ aOCOTIOTHON TeMIlepaTypoi, ePBbIi 3aKOH TEPMOJIMHAMHKH, 3aKOH
COXPaHEHHUS IEKTPUUECKOTO 3apsiaa, 3akoH KyrnoHa, mpu 3TOM pa3inydaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpayK€HUE U YCIOBUS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TPHUHIIMUIIBI JIEHCTBUS MAIllUH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3nnyarh
YCJIOBHS MX 0€3011aCHOTO UCITOIH30BaHUS B TIOBCETHEBHOM JKU3HH;

BBITIONTHATH 3KCIIEPUMEHTHI TI0 UCCIICOBAHUIO (PU3UYECKUX SBICHUI U MPOIECCOB C MCIOIB30BaHUEM
MPSIMBIX M KOCBEHHBIX H3MEPECHHM, MpU ATOM (PopMyIHpoBaTh MpobiaeMy/3amady W THUIOTE3y Y4eOHOTO
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 00OPYIOBaHMs, POBOIUTH OMBIT U (DOPMYIUPOBATH
BBIBOJIBI;

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE H3MEpeHUs (PU3MYECKUX BEIWYHH, I[P ITOM BEIOUPAThH
ONTUMAJTBHBINA CITOCO0 M3MEPEHHMSI M KCTIOIB30BaTh M3BECTHHIE METOIBI OIICHKH TTOTPEITHOCTEH U3MEPECHHIA;



HCCIIEIOBATh 3aBUCUMOCTU MEXIY (PU3NYCCKUMU BEIMYMHAMH C HUCIOJIb30BAHUEM MPSIMBIX MU3MEPEHUH,
P ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYCHHOW 3aBHCHMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE TaONHII U TpaUKOB, AeNaTh BBIBOBI IO PE3YNIbTaTaM HCCIICIOBAHNUS,

coOmoath TmpaBuja O€30MacHOr0 Tpyda MpH TMPOBEASHWHM HCCICAOBAHMK B paMKax y4eOHOro
AKCIIEPUMEHTA, Y4eOHO-UCCIEA0BATEIbCKON U MPOEKTHOU JAESITEIIbHOCTU C MCIOJb30BAaHUEM H3MEPUTEIBHBIX
YCTPOWCTB M JTJAOOPATOPHOTO 00OPYIOBAHHUS;

pemiars pacuéTHbIC 3aJla4¥ C SBHO 33JaHHONW (DU3MYECKON MOJIENbI0, HCIONB3ys (PU3UYEeCKHe 3aKOHBI U
MPUHIMITBI, HA OCHOBE aHa/M3a YCJIOBUS 3a7a4d BbIOMpATh (PU3UUYECKYIO MOJIEb, BBIACIATH (HU3UUYCCKUE
BEJIMYUHBI U (POPMYJbI, HEOOXOAMMBIE JUIsi €€ PEIICHHUs, MPOBOJIUTH PAcu€Thl M OICHUBATh PEATLHOCTH
MOJTYYEHHOTO 3HaUeHUs (PU3NICCKON BEITUYHHBI,

pelaTh KaueCTBEHHBIC 3aJjauM: BHICTPAUBATh JIOTHUECKU HEMPOTHBOPEUUBYIO IIEMIOUYKY PACCYKACHHUI C
OTIOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBJICHUS;

MCIIOJIb30BAaTh MPHU PEIICHUN YIeOHBIX 3a/1a4 COBPEMEHHbIC NH(POPMAIMOHHBIE TEXHOJIOTHH IJIs TIOUCKA,
CTPYKTYPUPOBAHHS, HWHTEPIPETAMA W TIPEACTABJICHHUS Y4eOHOWM M HAay4YHO-TIONMYJBSIPHOW HWHQpOpMauu,
MOJIY9EHHOU U3 Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATH3UPOBATH TOTyIaeMy0 HH(PpOpMAIIHIO;

MPUBOJUTh TPHUMEPHl BKJIa/a POCCUHUCKUX U 3apyOSKHBIX YUYEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHH;

WCIIOIb30BaTh TEOPETUYECKHE 3HAHUS 1O (U3UKE B TOBCEAHEBHOW IKU3HM JUISI OOCCIICUYCHHS
0€30MMacHOCTH TpU OOpalICHUH C MPUOOPAMU M TEXHUYCCKUMHU YCTPOMCTBAMH, ISl COXPAHCHHSI 3OPOBBS U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKPYKaIOIIeH cpe/ie;

paboTaTh B TPYIIE C BBINIOJHEHUEM PA3IMYHBIX COIHUAIBHBIX DPOJICH, TUIAHUPOBATH Pa0OTy TPYIIIILI,
paloHaIbHO paclpelessaTh OO0S3aHHOCTH M IUIAHUPOBATH JAEATEIbHOCTh B HECTAaHAAPTHBIX CUTYAlMSX,
aJICKBaTHO OIICHUBATDH BKJIAJ KXKI0TO U3 YYACTHUKOB I'PYIIIIHI B PEIICHUE PACCMAaTPUBAEMOMN TPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM ypPOBHE IOJIKHBI OTpakaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA:

JEMOHCTPUPOBaTh Ha TpHUMEpax pPojb U MecTo (U3UKH B (POPMHPOBAHHHM COBPEMEHHON HaydHOI
KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHHKH M TEXHOJIOTHMW, B MPAKTHYECKOW NESATEIBHOCTH JIIOJIEH,
[[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA;

YUYHUTBIBATh TPAHUIIBI MPUMEHEHHS U3YYCHHBIX (PU3UUYECKUX MOJIEJICH: TOUCHUHBINA AIEKTPUUCCKUN 3apsi,
Jyd CBETa, TOUYEUHBId HCTOYHUK CBETA, SACPHAs MOJENb aTOMa, HYKJIOHHAas MOJENb aTOMHOTO sApa MpHU
perieHuu GU3NIECKUX 33714,

pacmno3HaBaTh (hu3nueckue sBiIeHUs (TPOIecchl) U OOBIACHATh UX Ha OCHOBE 3aKOHOB DJIEKTPOJIUHAMUKHU
Y KBaHTOBOM (DU3UKH: AJIEKTPUUECKasi MPOBOJAUMOCTD, TEINIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE IEUCTBUS
TOKA, B3aUMOJICHCTBHE MAarHUTOB, AJIEKTPOMATHUTHAA UHAYKIHS, JEHCTBUE MAarHUTHOTO MOJIS Ha IPOBOJAHUK C
TOKOM M JBIDKYIIUICS 3apsiji, SJEKTPOMArHUTHBIC KOJIEOAHUsI U BOJIHBI, MPSIMOJIMHEMHOE pacipoCTpaHEHHE
CBETa, OTpakeHUe, IpelomiieHue, MHTepdepeHnus, Audpakiuus U TOJSpU3alMs CBETa, AUCIEPCHS CBETA,
dhoToanexkrpuuecknii 3pdext (hoTodrddeKT), CBeTOBOE TaBICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa aToMa
BOJIOPO/a, €CTECTBEHHAs! U UICKYCCTBEHHAsI paJUOAKTUBHOCTD;

OMHCHIBaTh M3YYCHHBIC CBOWCTBA BENMIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONITUYECKHE, dIIEKTPUUECKYIO
MPOBOAMMOCTh PA3JMYHBIX CpEel) U DJICKTPOMATHUTHBIE SBJICHUS (MPOLIECCHI), HCIONB3yd (UINUECKUE
BEJIMYUHBI: DJICKTPUUCCKUN 3apsifl, CUJIa TOKa, JIEKTPUIECKOE HaIpPsDKEHUE, dJIEKTPUUECKOe COMPOTHBIICHUE,
Pa3HOCTh MOTEHIIMAIOB, YJEKTPOABMKYIIAs CUIa, padoTa TOKa, MHAYKIMS MarHUTHOTO MOJs, cuia AmIepa,
cuna JlopeHna, HHIYKTUBHOCTh KaTYIIKH, YHEPTUS dJIEKTPUUECKOT0 U MAarHUTHOTO TIOJIEH, MIEpUO M 4acToTa
KosjeOaHuil B KoJebaTeIbHOM KOHTYpE, 3aps]l M CHJia TOKa B MPOIECCe TApMOHHYECKHUX DIEKTPOMArHUTHBIX
KoJieOaHui, (HOKYCHOE paAcCCTOSITHUE W ONTHYECKas Cujia JIMH3BI, MPU OINHWCAHUM TPABUIHHO TPAaKTOBATh
(GU3MYECKUH CMBICT HCIOJB3yEeMBbIX BEIMYWH, WX OOO3HAUEHUS W EIAWHMIIBI, YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIONINE JAaHHYIO (M3UYECKYIO BETUYHHY C APYTHMH BETUYMHAMM;

OIHCHIBATh M3yUEHHBIC KBAHTOBLIC SIBIICHUS U TPOIIECCHI, UCIIONB3Yys (DU3NYECKHE BETUYHHBI: CKOPOCTh
AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YaCTOTA CBETA, DHEPTUS U UMIYJIbC (POTOHA, IEPHO]T TIOTypacIiaja,
SHEPTUsl CBSI3U ATOMHBIX SiAep, MPH OMHCAHWUU TMPABWIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI HCIIOJB3yEeMbIX
BEJIMYWH, UX 0003HAYCHUS U CAMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIMUUHY C
JIPYTUMHU BETMYUHAMU, BEIYUCIATH 3HAUCHUE (PU3NIESCKON BETTUUHHEI;

aHATM3UPOBATh (PU3MUECKHUE MPOIIECCH U SIBJICHHS, UCTIONB3Ys (PU3UUECKHE 3aKOHBI ¥ MPUHITUTIBL: 3aKOH
OMa, 3aKOHBI MTOCJIEI0BATENHLHOIO U MapaJUIEIbHOTO COSAMHEHUsI IPOBOJHUKOB, 3aKoH J[xkoyns—JIeHua, 3akoH
AJIEKTPOMArHUTHON WHIYKIUH, 3aKOH MPSIMOJIMHEHHOTO PaCIpOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS CBETA,



3aKOHBI MPEIOMIICHUSI CBETa, ypaBHeHHE DHIITEHHA s (hoTod(d(deKTa, 3aKOH COXpPAHEHUS DHEPTHH, 3aKOH
COXPAaHEHHUS UMIYJbCa, 3aKOH COXPAHEHHUS JJIEKTPUUYECKOr0 3apsijia, 3aKOH COXpPaHEHHUS MacCOBOIO 4HCIIa,
noctynarel bopa, 3aKOH paJiMOaKTUBHOTO pacmajia, IpHU 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIPayKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OTIpE/ICIISATh HAMPABICHUE BEKTOPA WHAYKIIMA MAarHUTHOTO TIOJS MPOBOJHUKA C TOKOM, CHIIBI AMIiepa 1
cunbl JlopeHia;

CTPOUTH M OMHCHIBATh N300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pPKaJIOM, TOHKOH JIMH30MH;

BBITNIOJIHATH SKCIEPUMEHTHI IO MCCIECTOBAHHUIO (PU3NYECKUX SBJICHUI M MPOLECCOB C MCIOIb30BAHUEM
NOPSIMBIX M KOCBEHHBIX HM3MEPEHHWIi: MpH 3TOM (HOpMYIHpOBaTh MpobieMy/3anady M TUIOTE3y Y4eOHOTo
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 IMPEIJI0KEHHOTr0 000PYIOBaHUs, IPOBOJUTH OMBIT U (HOPMYIUPOBATH
BEIBO/IBI;

OCYILECTBIISITh TMpsIMbIE W KOCBEHHbIE M3MEPEHUS (PU3UUYECKHX BEIUYMH, I[P 3TOM BHIOHUpAThH
ONTUMAJIBFHBINA CIIOCOO M3MEPEHUS M HCIIOJIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTeH N3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C HCIOJIb30BAHHUEM IMPSMBIX HW3MEPEHUU: MPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHUPOBATH PE3yNBTATHI MOJYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYUH B
BUJIE TaONHIl U TpadUKOB, ANaTh BBIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHNUS;

coOmoaTh TpaBuwia O€30IacHOTO TpyJa IPH NTPOBEACHUM HCCIEAOBAaHMA B paMKax y4eOHOTO
AKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATENIbCKON U MPOEKTHOU JIEATENHHOCTH C UCHOJIB30BAHUEM HM3MEPUTEIbHBIX
YCTPOWCTB U TAOOPATOPHOTO 0OOPYI0BAHMUS;

pemars pacuéTHbIE 3a/1a4M C SBHO 33JaHHON (PU3MYECKOW MOJEBIO, UCTIOIb3Ys (PU3NYECKUE 3aKOHBI U
MIPUHIIMITEI, HA OCHOBE aHajM3a YCIOBHS 3aJadd BBIOMPATh (DU3HUYECKYI0 MOJICb, BBIICIATH (DU3MUECKHE
BEJIMYUHBI U (OPMYJbl, HEOOXOAMMBIE JUIsi €€ pEIIeHHUs, MPOBOIUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJIYYEHHOTO 3HAYCHUS (DU3UUECKON BEITMYNHBI,

peliaTh KaueCTBEHHBIE 3aJaul: BBHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUHBYIO IIETIOYKY PACCYKIECHUHN C
OIIOPO¥ Ha M3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKUE SBIICHUS;

MCIIOJIb30BAaTh MPHU PEIICHUH YYeOHBIX 3a/1a4 COBPEMEHHbIEe NH(GOPMAIMOHHBIE TEXHOJIOTHH AJIs TIOUCKA,
CTPYKTYPUPOBAHHUS, WHTECPIPETAIMA M TPEACTABICHUS YYeOHOH H HAyYHO-TIONMYJSIpHOW WH(GOpMAINH,
MOJIYYEHHOU U3 pa3NUYHBIX HCTOYHUKOB, KPUTUUYECKU aHAIM3UPOBATH MOTy4aeMyI0 HH(OPMAIIUIO;

OOBSICHATH IPUHIIUTIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUYCCKUX YCTPOKMCTB, pa3inuvaTh YCIOBUS UX
0€30MacHOT0 MCIIOIH30BAHMSI B IOBCEAHEBHON KHU3HU;

MPUBOJIUTL TIPUMEPHI BKIAJa POCCUUCKHX M 3apyOEKHBIX YUYEHBIX-(OU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOIIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHU;

WCIIOJIb30BaTh TEOPETHYCCKUE 3HaHWS 10 (U3WKEe B TIOBCCJAHEBHOW JKM3HHM I OOECTICUCHUs
0€30MacHOCTH TpU OOpalIeHUH ¢ MPUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH, ISl COXPAHEHHS 3OPOBBS U
COOITIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEICHHUS B OKPYXKAIOIIEH cperie;

paboTaTh B TPYIIE C BHINOJHEHUEM PA3IHYHBIX COIUANBHBIX DPOJICH, MIAHUPOBAaTh PabOTy TPYIIIBL,
paIMoHaIBbHO pAaCHpeesaTh OOSI3aHHOCTH W IUIAHUPOBATH JICATEILHOCTh B HECTAaHAAPTHBIX CHUTYAIHSX,
a/ICKBATHO OIICHUBATh BKJIA] KaXKJIOTO U3 YUACTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMEI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnuyecTBo yacoB ‘
Ne /i HaumeHoBaHue pa3/iesioB H TEM NPOrpaMMbl KOHTpOIbHbIE IIpakTHYeCKHE - JuexTponubie (LHdpPoOBLIE)
Bceero oOpa3oBaTesibHbIE PeCypchl
padoThI padoThI

Pazgea 1. ®DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHMUSI
1.1 ®du3mKa ¥ METOMBI HAYTHOTO ITO3HAHHS 2 ‘ Bubnmoreka ITOK https://m.edsoo.ru/7f41bf72

HUroro no pazueny 2

Pazgen 2. MEXAHUKA
2.1 Kunemarnka 5 1 bubnunoreka IJOK https://m.edsoo.ru/7f41bf72
2.2 JluHaMmuka 7 bubnuoreka IJOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpAaHEHHSI B MEXaHHUKE 6 1 1 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72

HWroro no paznmery 18

Paznea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJICKYJIIPHO-KHHETHUCCKOW TCOPHUU 9 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
3.3 ArperatHbie cOCTOsIHUS BelecTBa. Da3oBbie Mepexo/Ibl 5 bubnuoreka IJOK https://m.edsoo.ru/7f41bf72

Hroro mo paznemny 24

Pasznen 4. SJJIEKTPOJIUHAMUKA
4.1 DJIeKTpocTaTHKA 10 1 1 bubnuoreka ITOK https://m.edsoo.ru/7f41bf72
4.2 gg;f;{mmﬂﬁ SHSKTPUHCCKHI TOK. TOKH B pasiiiHbIX 12 1 1 Bubnuoreka LIOK https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 22

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4

11 KJIACC
KosauyecTBo 4acoB
Ne JiiekTpoHHBIE (HU(POBLIE) 00pa3oBaTeIbHbIE
W HauMeHOBaHUE Pa31eJIOB M TEM MPOrPaMMBI Beero KoHTpoJbHbIE IpakTHueckue pecypebt
padoThI padoThI

Paznen 1. QJJIEKTPOINHAMHUKA
1.1 MarHuTHOE moJie. DIEeKTPOMarHUTHAS HHIYKIUS 11 2 3 Bbubnuoreka I{OK https://m.edsoo.ru/7f41c97¢c

HWroro no paznery 11

Paznen 2. KOJIEBAHHUS U BOJIHBI
2.1 MeXaHHUYECKHE U DIIEKTPOMArHUTHBIE KOJICOAHH S 9 1 1 butnunoreka ITOK https://m.edsoo.ru/7f41c97¢
2.2 MeXaHHYECKHE U DJIEKTPOMATHUTHBIE BOJIHBI 5 1 bubnunoreka ITOK https://m.edsoo.ru/7f41c97¢
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2.3 ‘ Omruka 10 3 bub6anorexa [IOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pazjen 3. OCHOBBI CIIEIITUAJIBHOM TEOPUA OTHOCHUTEJBHOCTH
31 ‘ OCHOBBI CIICIIUAIBHON TEOPUH OTHOCHTEIBHOCTH 4 ‘ bubmunotexa ITOK https://m.edsoo.ru/7f41c97c
HWroro no paznery 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJeMEHTHI KBAHTOBOM ONTUKU 6 Bubnuoreka ITOK https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenne aroma 4 bubmmorexa ITOK https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE 51pO 5 Bubnuoreka IJOK https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15
Paznen 5. DJJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKN
5.1 ‘ DJeMEHTBI aCTPOHOMUH U aCTPOPUIHKH ‘ Bubnuorexa IJOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 ‘ O06o061naroiee MOBTOpEHKE 4 ‘ bubmunoreka IJOK https://m.edsoo.ru/7f41c97c¢c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 7
INOYPOYHOE IINIAHUPOBAHUE
10 KUIIACC
N Koun4ecTBo yacos Jata DJIeKTPOHHbBIE U (POBLIE
n/_r[ Tema ypoxa Beero Koutpoabubie | Ilpakruueckue A— odpa3oBarelibHbIE
padoThI padoThI pecypcebl
IIpaBuna Th. ®u3uka — Hayka o npupoze. HayuHble MeTO1bI NO3HAHUS
OKpy»Xatoniero Mupa. Poiib SKCrieprMeHTa U TEOpHHU B MIPOLIECCE MO3HAHUS
IPUPOABI. DKCIIEPUMEHT B (hr3znke. MoaennpoBanue (pu3mIecKmx Bbubmmorexa IIOK
1 L 1 :
sIBJIeHUH U miporieccoB. Hay4nbie runoTessr. Gu3ndeckue 3aKOHBI 1 https://m.edsoo.ru/ff0c32e2
Teopu. ['paHUIIB MPUMEHUMOCTH QU3MIECKIX 3aKOHOB. [IpHHIIHIT
COOTBETCTBHSI.
2 Ponpb 1 MecTo ¢pu3uku B hopMupoBaHUK COBPEMEHHON HAYYHOW KapTHHBI 1 Bbubmmorexa IIOK
MHpA, B IIPAKTUYECKON JEATENLHOCTH JIIOEH https://m.edsoo.ru/ff0c33e6
Mexanudeckoe ABmKeHHE. OTHOCUTEIBHOCTh MEXaHHYECKOTO ABHKCHUSL.
Cucrema orcuéra. Tpaekropus. [lepemenienue, CKOpoOCTh (cpejz(H;m Bu6morexa LIOK
3 CKOPOCTh, MTHOBEHHAsI CKOPOCTB) U YCKOPEHHE MaTepHaIbHON TOUKH, UX 1

TIPOEKITUH HA OCH CUCTEMBI KoopanHaT. CIOXEeHHE TIepeMENICHUH 1
CJIO’)KEHHE CKOPOCTEH.

https://m.edsoo.ru/ff0c3508
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PaBHOMCpHOe HpﬂMOJ’IHHeﬁHO@ JABHUXCHUC PaBHOMCpHOG n

4 PaBHOYCKOpEHHOE IpsIMOJIMHeHHoe nBrxenne. ['paduku 3aBucuMocTi Bubnmoreka IIOK
KOOPJHHAT, CKOPOCTH, YCKOPEHUS, IYTH U MEPEMEILCHHUS MaTepHAIbHOM https://m.edsoo.ru/ff0c3620
TOUYKHU OT BPEMEHH.

5 CrapToBast KOHTpOJIbHasi paboTa. PaBHOYCKOpEHHOE MPSIMOJIMHEIHOE Bubnmoreka LIOK
IBIDKCHHUE https://m.edsoo.ru/ff0c372e

6 CBobonnoe nageHue. Y CKoOpeHrne cBOOOJHOTO MaJeHUS bubmorexa LIOK

A s ' P A A https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxeHue. [[BuxeHre MaTepualbHON TOUKH 110
OKPYKHOCTH C TIOCTOSSHHOH 110 MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,

7 nrHEeHHas ckopocTh. [lepuos n gacToTa oOpameHus. Bbubmorexa [IOK
LentpoctpemMuTensHOe yekopeHue. TeXHUYeCKnue yCTpoicTBa U https://m.edsoo.ru/ff0c3ada
MPaKTUYeCKoe MIPUMEHEHHE: CIIUJIOMETp, IBUKEHUE CHApPSAO0B, IIETIHbIC U
peMEHHbIE IIEpeaayH.

8 IIpunnun otHocuTenbHocTH ["anunes. Ilepselil 3akoH HproToHA. Bubmmorexa [IOK
WHepuuanbHble CHCTEMbI OTCUETA. https://m.edsoo.ru/ffOc3be8

9 Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akon HeroTona Bubmmorexa [IOK
JUISL MATePHATbHON TOYKH. https://m.edsoo.ru/ffOc3be8

10 Tpernii 3axkon HeroToHa 1111 MaTepuaabHbIX TOYEK Enbmotexa IJOK

p p https://m.edso0.ru/ff0c3be8
3axoH BceMupHOro TsaroteHus. Cuia Tsxectu. [lepBast kocMuueckas Bbubnuorexa IIOK

11 )

CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bub6mmoreka IIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec temna
yupyr y https://m.edsoo.ru/ff0c3e18
Tpenne. Buasl Tperns (Mokost, CKONbXeHUs, KaueHus). Cuita TpeHusl.
Cyxoe tpenue. Cuia TpeHns CKOJILKEHHS M CHJIa TPEHHS TIOKOS.
13 Kzaq)(bnp HCHT T eHI/I;[Ip Cuita conpOTHBIICHUS TTPH pBI/I)KGHI/II/I Tena B bubmorexa [IOK
1 P ) P 9 Py & https://m.edso00.ru/ff0c3f76
KUJKOCTH WM raze. TeXxHHuecKre yCTpOHCTBA M IPAKTHIECKOe
MIPUMEHEHHE: TTOIINITHUKH, IBIYKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

14 [NocTynarensHoe 1 BpamaTesbHOE IBHKEHNE a0COIIOTHO TBEPIOTO TeJa. Bubnmoreka LIOK
MowmenT cuibl. [nedo cuimbl. Y caoBust paBHOBECHs TBEPHOTO TENa https://m.edsoo.ru/ff0c41a6
Nmnynsc MaTepranbHON TOUKH (Tea), CHCTEMbBI MaTepHAIBHBIX TOUYEK.

15 I/IMHyHBC CI/IJ'II:.Ip U U3MEHEHUE I/IM(H m,z:’a Tena. 3aKoH ch AQHEHUS bubmmorera [IOK

Y % ' P https://m.edso0.ru/ff0c43d6
uMIynbca. PeakTHBHOE ABMKEHHE.

16 Pabora crel. MomHocTs cuitel. KuHeTndeckast 3Heprust MaTepHaibHOW Bbubmmorexa IIOK
Toukd. Teopema 00 H3MEHEHNH KHHETHYECKONH SHEPTHH https://m.edsoo.ru/ff0c4502
[Norennmanbhas sHeprus. [loTeHIaTbHAS SHEPTHUS YIIPYTO

17 nedo 11\1/11/1 OBaHHON III) SKUHBI Hf)ITeHI_II/IaHBHa; JHE ymlzlyTena BOIM3H Bubmiorexa HOK

pMHp by ’ P https://m.edsoo.ru/ff0c461a
TIOBEPXHOCTH 3eMJTH
[ToreHumanbHbIe M HEMOTEHIMAIBHBIE CHIIBI. CBSI3b PabOTHI
18 HeHOTGHH HaJIbHBIX CHJI C I/I3I\IjIeHeHI/IeM MexaHquCKoII)?I SHEPrUU CUCTEMBI bubmmorexa OK
! N P https://m.edsoo.ru/ff0c478c
Tesl. 3aKOH COXPaHEHHsI MEXaHUUECKOM SHEpPIUu.
19 Yipyrue u Heynpyrue CTOJIKHOBEHUs. TeXHUUecKue ycTpocTBa u
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MIPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONED, NPYKUHHBIM MUCTOJIET,
JBIKeHUe pakerT. JlaboparopHas padbota «VccnenoBanue cBs3u paboThI
CHWJIBI C U3MEHEHUEM MEXaHNUECKOM PHEPIuu Teja Ha IpuMepe
PaCTSDKEHHSI PE3HHOBOTO JKIyTay

20 KonrponbHas padora no teme «Knunemarnka. JlnHaMuka. 3aKOHBI Bubnmoreka LIOK
COXpaHEHHs B MCXaHHKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHHUS MOJIEKYIIIPHO-KHTHETHIECKOM TEOPHH U UX Bubmorexa [IOK

21 .
ombITHOE 060cHOBaHKe. bpoyHoBckoe nmxkenue. Jnddysus. https://m.edsoo.ru/ff0c4dc2
XapakTep JBMKEHMS U B3aUMOJEHCTBUS YacTUll BelecTa. Moaenu

22 CTPOCHUS Ta30B, KHUIKOCTEH U TBEPIBIX TSN U OOBICHEHNE CBOHCTB
BEIIIeCTBA Ha OCHOBE ATUX MOJIEIEH.

23 Macca u pazmepsl moiekynn. KonmuuectBo BemecTBa. [locTostHHAs
ABorazpo.

24 TemnnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana
temneparyp Lenbcust

o5 Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO- bubnuorexa IIOK
KHHETHYECKOM TEOPHH UICaTbHOTO ra3a. https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIepaTypa Kak Mepa CpeHeH KHHeTHIEeCKOH YHepTUn

patyp pa cpeit P Bubmmoreka [IOK

26 TEIUTOBOTO JABIKCHMS JacThl ra3a. lllkana temmeparyp KenpBuHa. ]

o https://m.edsoo.ru/ff0c511e
YpaBuenue MengeneeBa—Knaneiipona.

27 3akoH JlanbTroHa. ['a30BbIc 3aKOHBI
TexHHUUECKUE YCTPONUCTBA U MPAKTHYECKOE IPUMEHEHHUE: TEPMOMETP,

28 6apometp. JTabopaTopHas pabota «MccaenoBaHue 3aBUCUMOCTH MEXIY
rmapaMeTpaMH COCTOSIHHS Pa3peKEHHOTO Ta3a
M3ompoiiecchl B HAEANBHOM Ta3e ¢ MOCTOSHHBIM KOJIHMYECTBOM BEIECTBA.

29 r a(bfmgcme i} e};[CTaBHeHHe H30MPOIIECCOB: U30TEPMA, U30XO aHl bubmmorexa LHOK

P p P ) pMma, pa, https://m.edsoo.ru/ff0c570e
nu3o0apa.
Tepmoannamuueckas cucreMa. BHyTpeHHsIsl 3Heprusi 0JHOATOMHOTO
30 u, SaIIBII[-IOFO raza. BHyTpeHHSIs Z)Heyll:EISI TEPMO, HI:{aMHqI::CKOﬁ CHCTEMBI U bubamorexa [IOK
A « - PHYTP P PMOA https://m.edso0.ru/ff0c5952
CIOCOOBI €€ M3MEHEHMS.

31 KonmgectBo Terumotsl u paborta. Bujs! Temionepenayu: Bubmmoreka [IOK
TEILTIONPOBOIHOCTh, KOHBEKITUS, U3ITYICHHUE. https://m.edsoo.ru/ff0c5c36

32 VY nenbHas TEINIOEMKOCTD BelllecTBa. KoJM4ecTBO TEIIOTHI IPU Bubmmoreka [IOK
TeIuIonepeaye. https://m.edsoo.ru/ff0c5c36
TTonsitue 06 aguabatHoM mporiecce. [1epBblii 3aKOH TEPMOAUMHAMUKH.

33 ITpumenenwne ﬂe BOTO 3aKoII){aHTe MO, I/IEaMI/IKI/I K H3onpo 2f::IccaM bubmmorexa LHOK

p p PMOZL pont ) https://m.edsoo.ru/ffOc5efc
I'paduueckas uHTEpIIpeTaIys paboTHI rasa.
34 HeoOpatumocTs mporieccoB B mpupoje. BTopoii 3ak0H TepMOINHAMAKH bubmorexa I[IOK
P por pupoae. Brop puon https://m.edso0.ru/ff0c6230
TemoBbie MamMHbL. [IpUHIATIBL ASHCTBUSI TCIUIOBBIX MAIIKH.
PHHIL 5 bubnmrorexa [JOK
35 IIpeoOpazoBaHwmst SHEPTHUHU B TETUIOBBIX MamuHax. Koaddumment

TIOJIC3HOT'O ACHUCTBHS TEIIJIOBOI MAIIUHEI.

https://m.edsoo.ru/ff0c600a
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36

Iuxs KapHo 1 ero K03 QPUITUESHT MOJIE3HOTO ACHCTBHS.

37 DKosornyeckue npoOIeMbl TEINIOIHEPIETUKI
TexHn4eckue ycTpoHCcTBa M MPAaKTHIECKOE IPIMEHEHHUE: IBUTATENh
38 BHYTPEHHETO cyro paHI/I}I 6LIT011;0P"1 XO0JIO, I/IJIbeI/IK KOH I/ILIIfOHe bubmorexa HOK
TP crop ’ A > KOmA p- https://m.edso0.ru/ff0c6938
O06o6maronmii ypok «MosekyisipHast pu3nka. OCHOBBI TEPMOIMHAMHUKH
39 KonrponbHas padora o teme «MouekyssipHast puzrka. OCHOBBI Bubnmoreka LIOK
TEPMOTHHAMHKID) https://m.edsoo.ru/ff0c6a50
[TapooOpazoBanue u koHneHcanys. VciapeHue 1 Kunenue. Y ienpHas
40 Tel'FJ'IOTapHa 000 a3013aHI§lﬂ 3a:I/ICI/IMOCTI>pTeMHe aTypsl KI/IHeiI/IH oT bubmmorexa [IOK
pOOLP ' patyp https://m.edsoo.ru/ffOc63b6
JIaBJICHUSI.
41 AOCOIIIOTHAS M OTHOCHUTEIIbHAS BIaXKHOCTH BO3ayxa. HacwIeHHbIiH ma Enbmotexa IOK
yxa. P https://m.eds00.ru/ff0c64d8
42 Teépnoe Teno. Kpucrammdaeckne u amopdHbIe Tena. AHAI30TPOTIHS Bubmmorexa [IOK
cBOMCTB KpuctawioB. XKuakue kpuctamisl. COBpeMEHHbIE MATEPHAIBIL. https://m.edsoo.ru/ff0c65f0
43 IInaBneHue n KpucTayuM3anus. Y JebHas TEIUIOTa IUIaBIEHUSL. Bubmmorexa [IOK
CyO6numarust https://m.edsoo.ru/ff0c6708
YpaBHeHue TemioBoro 6ananca TexHHUYECKHE YCTPOMCTBA U
44 MPaKTUYeCKOe MIPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaIOPUMETD, Bbubnmoreka [IOK
TEXHOJIOTHH TIOJTyYCHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE https://m.edsoo.ru/ff0c6820
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.
45 DnexTpu3anus Tell. DIeKTpUIecKuil 3aps. J[Ba Buga 3MeKTPUUECKUX bubnmnoreka [IOK
3apsIIoB https://m.edsoo.ru/ffOc6bcc
46 [IpoBOHUKH, TUAICKTPUKH U MOTYIPOBOTHUKH. 3aKOH COXPaHEHUS Bbubmmorexa IIOK
JIIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ffOc6bcc
47 BzaumoneiictBue 3apsnoB. 3akoH Kynona. Todyeunslit anekTpuyeckuit Bubmmorexa [IOK
3apsi https://m.edsoo.ru/ffOc6ced
48 Onextpuueckoe noje. Hanpspk€HHOCTD aaekTpuyeckoro noist. [Ipuniun Bubmmorexa [IOK
CYNEPIO3UIINH MIEKTPUUECKHX MoJied. JIMHUKM HanpsHkEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cn anexktpoctarnaeckoro mois. [lorennuan. PasnocTs Bbubmmorexa IIOK
IOTEHIHAJIOB https://m.edso0.ru/ff0c6f00
IIpoBOJHUKY U IUINEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE. Bbubmmorexa IIOK
50 )
Jusnextprudeckasi POHUIAEMOCTh https://m.edsoo.ru/ff0c7018
51 OnexrpoéMkocTs. Kongencarto bubmmorexa IOK
P ' A P https://m.edso0.ru/ff0c7126
50 DNEeKTPOEMKOCTD TIOCKOT0 KOHJIEHCATOpa. DHEPIHsl 3apsXKEHHOTO Bubmmoreka [IOK
KOHJICHCATOpa https://m.edsoo.ru/ff0c72c0
[TprHINT neHCTBYS ¥ MPUMEHEHNE KOHICHCATOPOB, KOITUPOBAIBHOTO
53 ammapara, CTpyHHOTO IpUHTEpa. DIEKTPOCTAaTHIECKAs 3allIHTa.
3azeMiICHHE DIIEKTPONIPUOOPOB
BIIP TexHuueckue yCTpoiiCcTBa U MPAKTUUECKOE IIPUMEHEHUE!
54 3JIEKTPOCKOII, 3IEKTPOMETP, JEKTPOCTATHUECCKAS 3AIIHUTA, 3a3EMIICHHE

3JIEKTPONPUOOPOB, KOHACHCATOP, KOMMMPOBAIBHBIN almapar, CTpyHHBIN
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TIPHUHTEP.
ONeKTpUUECKUil TOK, YCIOBHA €ro CymecTBOBaHM. [10CTOSHHBINA TOK.
55 Cuia Toka. HampspkeHne. DIeKTpidecKoe COpOTHBIICHHE. Y IEBHOE 1
COIPOTHBIICHUE BeliecTBa. 3akoH OMa sl y4acTKa Iemn
[MocnenoBarenpHOE, TapaIeNbHOE, CMEIIaHHOE COSTNHEHHE
56 MPOBO, ﬂHI/IKOB Ha6(; ano Hast a60’Ta «3yuyenue CMI;H.IaHHOFO 1 1 bubmorexa HOK
POBO ‘ PaTOPHai p yi https://m.edsoo.ru/ff0c74f0
COCIMHEHUS PE3UCTOPOBY
Pabora snexrpuaeckoro Toka. 3akoH xoymnsa—Jlenna. MomHoCTh But6mmoreka IIOK
57 1 )
JIIEKTPUIECKOTO TOKA. https://m.edsoo.ru/ff0c7838
DNEKTPOIBUKYINAS CHUJIa U BHYTPEHHEE COMPOTHBIICHHE UCTOYHUKA TOKA.
58 3aKOH%ﬁa HzIﬁOHHOﬁ (38.MKZI P;0171) 3JIeK pnqecxoﬁ emn. KopoTtkoe 1 bubimorexa LIOK
A Y i tiett. 8op https://m.edsoo.ru/ff0c7ae0
3aMbIKaHHUE.
59 JlabopatopHas padota «M3mepenne 3/IC ucTOYHHMKA TOKA U €TO 1 1 Bubnuorexa [IOK
BHYTPEHHETO COMPOTUBIICHHUSI» https://m.edsoo.ru/ff0c7ae0
60 DJNeKTpOHHAs IPOBOJAUMOCTE TBEPABIX METAJLIOB. 3aBUCUMOCTD 1
COIIPOTUBJICHUA METAJUIOB OT TEMIICPATYPHI. CBerHpOBOI[I/IMOCTI)
61 OnexTpuueckuil Tok B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITyUYKOB 1
62 [MonynpoBoHUKH, HX COOCTBEHHAS U PUMECHAS IIPOBOJUMOCTb. 1 Bbubnmoreka [IOK
CaoiictBa p—n-mepexoa. ITonynpoBOIHHKOBBIC TPHOOPHI https://m.edsoo.ru/ff0c84ae
63 DNEeKTPUUECKHd TOK B paCTBOPAX M PacIiaBax JIEKTPOIUTOB. 1 bubnunoreka [IOK
DJIEKTPOIUTHYECKAS AUCCOIMALMS. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
DneKkTpruuecKuid Tok B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENIbHBII bubnunoreka [JOK
64 1 i
paspsa. Mosuus. [Tnasma https://m.edsoo.ru/ffOc84ae
DneKTpudecKue MPHOOPHI U YCTPOUCTBA U MX IPAKTHUSCKOE IPUMCHEHUE.
[IpaBuna TexHUKN Oe30macHOCTH TEeXHUYECKHE YCTPOMCTBA U
65 MPaKTHIECKOE MMPUMEHEHHE: aMIIepPMETP, BOIIETMETP, PEOCTAT, ACTOYHUKH 1 Bubmmorexa [IOK
TOKa, 3JIEKTPOHATPEeBaTEIbHbIE TIPUOOPHI, SIEKTPOOCBETUTEIIBHBIE https://m.edsoo.ru/ff0c86fc
MPUOOPEI, TEPMOMETP CONPOTHBIICHHS, BAKYYMHBIH THOJ, TEPMUCTOPHI U
(hoTOpPE3UCTOPHI, MOTYITPOBOIHUKOBBII JTHOJ, TATbBAaHHUKA.
Bbubmmoreka IIOK
66 KontponbHas pabora «3naekTpocTaTuka. JJieK MHAMUKA 1 1
OHTPO padora «3nexpoc dreKTpon https://m.edsoo.ru/ff0c88be
67 [IpomexyTouHas aTTecTalys: HTOTOBasi KOHTpOJIbHAsA paboTa 1 1 bubmmorexa IOK
P Yo s P p https://m.edsoo.ru/ff0c8c56
Bbubnuoreka IIOK
68 ITorTopenue. O6oOmaromuii ypok mo remam 10 kmacca 1
p HHATOTIIH YP https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 6 4
11 KJIACC
No KosnuecTBo yacos Nara DJieKTpoHHbIE IIUPOBLIE
. Tema Ka a30BaTeJbHbI
/i eMa ypo Beero KonTpoabHble IIpakTHyeckune W3yueHus odpasosare €
padoThI padoThI pecypcebl
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[IpaBuna Tb. [loctosiHHble MarHuThHl. B3aumonecTBUE MOCTOSIHHBIX

1 MarsuToB. MaraurtHoe none. Bexrop MarautHol unaykuuu. [punnun Bubnmoreka LIOK
CYIEPIO3UIIMH MATHUTHBIX ToJeH. JINHUU MarHUTHO#N HHAyKImU. KapTuna https://m.edsoo.ru/ff0c9778
JIMHUI MarHUTHOM MHYKIMH MOJIS HOCTOSIHHBIX MarHUTOB.

MarsuTHO€ noJie IPOBOJHHUKA C TOKOM. KapTHHa JMHUIA HHIYKIH

5 MarHUTHOTO ITOJISI JUTMHHOTO MPSIMOTO NPOBOJIHUKA M 3aMKHYTOTO Bubnmoreka LIOK
KOJIBLICBOTO TIPOBOHKKE, KATYIIKH ¢ TOKOM. OmbIT Dpcerena. https://m.edsoo.ru/ff0c98fe
B3aumMoneiicTBue TPOBOAHUKOB C TOKOM.

3 Bxoxnast koHTpOJIbHAs paboTa bubmorexa OK

p p https://m.edsoo.ru/ff0c98fe

4 Cuna Ammnepa, e€ Moxynb U HampasieHue. JlabopaTopras padora Bbubmorexa [IOK
«MccnenoBanue ASHCTBUS MOCTOSHHOTO MAarHUTa HA PAMKY C TOKOMY https://m.edsoo.ru/ff0c9ac0

5 Cuna JlopeHua, e€ MOAy/b U HanpasiieHUE. [IBuxkeHne 3apsyKeHHON Bbubmmorexa [IOK
YaCTHIIBI B OJIHOPOJHOM MAarHUTHOM mosie. PadoTa cusibel JlopeHia. https://m.edsoo.ru/ff0c9df4
SIBneHue 3NeKTpOMarHuTHOM HHAYKIMY. II0TOK BEKTOpa MarHUTHOM

6 MHIYKIUH. DIEKTPOBIKYINAs CHIa HHAYKIMU. 3aKOH JIEKTPOMArHUTHON
nnxykunn Papajest

7 JlabopaTopHnas padota «McciaemoBanue sBICHHS JICKTPOMArHUTHOM Bubnuorexa [IOK
UHIYKIHAN» https://m.edsoo.ru/ff0cal50
BuxpeBoe anekTpryeckoe nose. DIeKTpOABIKYIIAs CHla WHIYKIUH B

8 s 0]£)OJ:[HI/IKG I[BE)K IEMCSI IOCT, naT;iIfo B ozllr?o 0JTHOM M:I}‘IH:THOM bubmorexa [IOK

P ’ Y Y P https://m.edso0.ru/ff0ca600
nosne. [Ipasuino Jlenna.
WHyKTHBHOCTS. SIBIIeHNE CAaMOMHIYKIMH. DJIEKTPOABIKYIIAs CHIIa
9 CaMOMHAYKIMU. DHEPTHsl MArHUTHOTO TIOJISI KATYIIKH C TOKOM.
DJIeKTPOMAarHUTHOE TIOJIE.
TexHn4eckue ycTpoHCcTBa M MPAaKTHYECKOE MPUMEHEHNE: TOCTOSTHHbIE

10 MarHHTHl, 3JI€KTPOMATHUTBI, 3JIEKTPO/IBUTATENb, YCKOPUTEIIN Bubnmorexa [IOK
9JIEMEHTAPHBIX YaCTHII, HHAYKIIMOHHAS 1ieyb. O000IIarouil ypok https://m.edsoo.ru/ffOcab82
«MarHuTHO€ 1oJjie. DJIeKTpOMarHuTHast HHIYKIUSD)

11 KonrponbHas pabora 1o teme «MarHuTHoe 1oJie. DJIeKTpOMarHuTHas Bubnmoreka LIOK
HHTYKIIUS» https://m.edsoo.ru/ffOcad58
Konebarensnas cucrema. CBOOOIHBIE MEXaHHIECKHE KOJICOAHUS.

I'apmonnueckue xonebanus. Ilepuon, vactora, aMuinTya u ¢asa
p . . PHOZL, ’ HTyA b Bbubnuoreka IIOK

12 koneOauuid. [Ipy>KMHHBIN MasTHUK. MaTeMaTHYECKUi MasiITHUK. }

o https://m.edsoo.ru/ff0caf06
VYpaBHeHHe rapMOHHUYECKHUX Koslebanuid. [IpeBpamienue snepruu npu
TrapMOHMYECKHX KOJIECOaHHSIX.
13 JlaGoparopnas pabota «/ccinenoBaHue 3aBUCUMOCTH TIEPHOA MAJTBIX
KoJicOaHMH Ipy3a Ha HUTH OT AJIMHBI HUTH U Macchl Ipy3a»
KonebatenbHslit KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOaHNS B
14 U/ICAIbHOM KOJIe6aTeJI}§;-IOM KOH: e AHaJI(l;FI/I}I MEKIY MEXaHUIECKUMH U bromiorexa LIOK
pe. Y https://m.edsoo.ru/ff0ch820
IEKTPOMAarHUTHBIMH KOJICOAHUSIMH.
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTHH B UACAIBHOM Bubnmoreka IIOK

KoJIe0aTenbHOM KOHTYPE

https://m.edsoo.ru/ffOch9c4
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HpeﬂCTaBJ’ICHI/Ie 0 3aTyXaromux KOJIcOaHUsX. BbIHy)KﬂeHHLIe

Bbubmmoreka IJOK

16 MexaHu4deckue kosiebanus. Pe3onanc. BEIHYXICHHBIC 2IEKTPOMArHUTHBIC
YR P https://m.edsoo.ru/ff0cbb86
KoyieOaHus
[Tepemennslit Tok. CHHYyCOUJANBHBIN IEpeMEHHBINA TOK. MOIIIHOCTD
17 e peMeHHoro TOKa AM}I'/[J'II/ITH)IHOG u L[eﬁI::TB fo1ee 3Haqu1/IIIéI CHJIBI TOKA U bubmorexa OK
p ' Y Y https://m.edsoo.ru/ff0chd34
HATIPSKCHUS
18 Tpancopmarop. [IponsBoacTBo, epenava u MoTpedICHNE IEKTPUICCKON
SHEPTHUU
19 TexHuueckre ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHE: SIEKTPUUECKUN Bbubmorexa [IOK
3BOHOK, TE€HEPATOP TIEPEMEHHOTO TOKa, JIMHHUH DIICKTpoIepeiay. https://m.edsoo.ru/ff0cc324
20 DKOJIOrMYECKUE PUCKH MPH POU3BOJICTBE 3JIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHHS DJICKTPOIHEPT MU B TOBCEHEBHOM )KHU3HU
MexaHHuecKue BOJIHBI, YCIOBUS pacnpocTpaHeHusd. Ilepuoa. CkopocTs
21 ACIIPOCTPAHCHUS U }JJ;H}II{a BOJ'IHIfI) Hcf)r[e SHHLIG U ogomilﬁble BE))J'IHI)I bubmiorexa LIOK
pactpoctp ) P p ' https://m.edsoo.ru/ffOcca54
Wurepdepenuns u audpakiys MEXaHUUECKUX BOJIH.
butnmoteka [IOK
22 3Byk. CkopocTh 3ByKa. ['poMKoOCTb 3ByKa. Bricota ToHa. TemOp 3ByKa
Y p Y P Y p 3BY https://m.edsoo.ru/ff0cccOc
DNEKTPOMArHUTHBIC BOJHEL. Y CIIOBHS U3TYICHHUS JICKTPOMATHUTHBIX
BoutH. B3anmMHas opuenTtanusa Bektopos E, B, V B anexTpomarautHON
BostHe. CBOHCTBA RIIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, IIPEIIOMIICHHE,
oJsipu3anusa, 1u AKIUs1l, UHTEC epernusa. CKOPOCTh DIEKTPOMArHUTHBIX
pusanus, udpaxius, pdepen p P Bu6nuorexa [JOK
23 BoJH. IIIkaa 351eKTpOMarHuTHBIX BOJIH. [IpuMeHEeHHEe 2IEKTPOMAarHUTHBIX .
. https://m.edsoo.ru/ffOccfe0
BOJIH B TEXHHKE U OBITy. TeXHHUECKHE yCTPOHCTBA U MPAKTHUECKOE
NPUMEHEHNE: MY3BbIKaJIbHBIE HHCTPYMEHTEI, YILTPa3ByKOBas JTMarHOCTHKA
B TEXHUKE U MEMILIUHE, pajap, paJuolpHEMHHUK, TEIEBU30D, aHTCHHA,
tenedoH, CBY-neus.
TpenupoBounoe Meponpusitiue B popme EI'D. [IpuHImMIBI panuocss3u 1
24 TeneBuaeHNs. Pagnonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>Karolen cpebl.
Bubmmoreka IIOK
25 Kontpomnsnas paborta «KonebaHus u BOTHBI»
p P https://m.edsoo.ru/ffOcc6f8
26 I'eomerpuueckas ontuka. [IpsmonnHeiiHOe pacIpocTpaHEHNE CBETA B Bubnmoreka LIOK
onHOpoIHOMH cpene. JIyd cBera. ToueuHBIH HCTOYHHK CBETA. https://m.edsoo.ru/ff0cd350
27 OtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHu B bubnmnoreka [IOK
IUIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomnenne cBeta. 3aKOHBI IPETOMIIEHUS CBETA. AOCOTIOTHBIN
28 mmokasarenb mpeiaomienus. [lomHoe BHyTpeHHee oTpakenue. [IpenensHbrit bubmmorexa I[IOK
) ’ https://m.edsoo.ru/ff0cd7f6
YTOJI HOJHOTO BHYTPEHHETO OTPAKCHHUSI.
29 JlabopaTopnas pabota «/3MepeHne OKa3aTeNs MPEIOMICHHUS CTEKIa» bubmmorera I[IOK
patopHas p p p https://m.edsoo.ru/ff0cd67a
CoOwuparomiye 1 paccenBatomue JuH3bl. ToHkas auH3a. PokycHoe
parorit P - N Y . Bubmuoreka [IOK
30 paccTosiHHe M ONTHYECKasi Cuila TOHKOM JnH3bl. [TlocTpoeHue n3o0paxeHuii

B COOMPAIOMINX W pacCeHBAIONNX JIMH3aX. DopMysa TOHKOH JTUH3HI.

https://m.edsoo.ru/ffOcddle
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VBenauueHue, 1aBaeMoe JIMH30M.

31 JlabopartopHras pabota «VccnenoBanue CBOMHCTB H300paKEHUH B JIMH3aX»
32 Huctiepcus ceera. CnoxxHBIN cocTaB 6enoro cBeta. LBer. JlabopaTopHas
pabota «HabmoaeHne TUCTIepCHH CBETay
Bonnosas ontuka. Untepdepenuus cBera. KorepeHTHbIE HCTOUYHUKH.
33 YcnoBus HaOmoqeHUS MIZ.SCI/II)M I1\1/1013 U MAUHUM MI())B B UHTEP(EPCHIIMOHHON bubmmorexa [IOK
Y Y poep https://m.edsoo.ru/ff0ced22
KapTHHE OT IBYX CHH()A3HBIX KOTEPEHTHBIX HCTOYHUKOB.
nudpaxnus ceera. Jndpaknuonnas pemérka. Y caoBue HaOIOACHHS
Augpacn Judpany p a Bubmuoreka [IOK
34 TJIABHBIX MAKCUMYMOB IIPH NaJICHUH MOHOXPOMATHYECKOTO CBETa Ha }
. https://m.edsoo.ru/ff0cf02e
JudpakunonHyto pemérky. [lonspusanus csera.
IIpenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKU. TEeXHUYECKHE
35 YCTPOWCTBA M MPaKTHYECKOE MPUMEHEHHUE: OUKH, JIyna, poToannapar,
MIPOEKIIMOHHBIH anmapaT, MUKPOCKOII, TeJIECKOI, BOJJIOKOHHAS ONTHKA,
mudpakunoHHas peméTKa, moIsiPOn.
['paHUIBI MPUMEHIMOCTH KJIacCHYECKOi MexaHuku. [locTymaTel
36 crrl’euH:nLH(I))ﬁ TEOPHUHU OTHOCUTEIHLHOCTH: UHBA I/IaHTHOCTLyMO)Z[ 11 Enbmotexa IOK
P : P VOV https://m.edsoo.ru/ff0cf862
CKOpPOCTHU CBETa B BaKyyMe, IIPUHIIMUII OTHOCUTEIbHOCTH DHHINTEIHA.
37 OTHOCHUTEIBHOCTh OTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U Bubmmoreka IIOK
COKpaIlCHUE JJTHHBI https://m.edsoo.ru/ffOcfa42
38 DHeprust U UMITYJIbC PEIATUBUCTCKON yacTHLbl. CBA3b MAacChl C SHEPTUeH 1 Bubmmorexa [IOK
HUMITYJIbCOM. DHEPTHsI OKOSI https://m.edsoo.ru/ffOcfc68
Kontponsnas padora «Ontrka. OCHOBBI CIEIHAIIEHON TEOPUU Bbubmuorexa IIOK
39 )
OTHOCHTEIBEHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®dotonbl. Popmyna [Inanka cs3u sHeprun GoToHa C €ro 4acToTON. Bbubmuorexa IIOK
DHeprus ¥ UIMIYIBC HOTOHA. https://m.edsoo.ru/ffOcfel6
Bubmmoreka IIOK
41 OtkpeiThe U uccnenoBanue potospdexra. Onbitel A. I'. Cronerosa
P A P bd https://m.edsoo.ru/ff0cffc4
42 3akoHsI poto3addekra. YpapaeHnue DitHIuTeiHa it porodddekra. Bubmmorexa [IOK
«KpacHas rpaauna» gorosppexra https://m.edsoo.ru/ff0d015e
Bbubnuoreka IIOK
43 aBienue ceera. OnbsiTe I1. H. JlebeneBa. XumMudeckoe neiicTBre cBera
A A A https://m.edsoo.ru/ff0d04a6
44 TexHuueckue yCTpoUCTBa U MPAKTHUECKOE MPUMEHEHNE: (POTOIIEMEHT,
(dhoToaaTUMK, COTHEUHAs OaTapesi, CBETOINO/T
45 Pemenue 3amad mo Teme «JIEMEHTHI KBAHTOBOH ONTHKID) bubmmorexa [IOK
https://m.edsoo.ru/ff0d0302
46 Mopnens aroma Tomcona. OnbiTel Pesepdopaa no paccesHUIO 0-4acTHIL. Bubnmoreka LIOK
[TnaneTapHast MOJIeNb aTOMA https://m.edsoo.ru/ff0d091a
Bbubnuoreka IIOK
47 Iocrynater bopa
¥ P https://m.edsoo.ru/ff0d0afa
Wzny4enne u normnomenune (OTOHOB IIPH IIEPEX0Je aTOMa C OJHOTO YPOBHSA
yi ot ¢ P pexon N A yp Bbubnuoreka IIOK
48 SHEepruu Ha Apyrou. Buner criektpoB. CriekTp ypoBHEH SHEPTUHM aToMa

BOJIOPOJIA.

https://m.edsoo.ru/ff0d0Oafa



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

Bomnnoseble cBoiicTBa yactuul. Bonnsl ne bpoitnsa. Kopnyckynsipao-
BOJIHOBOH Tyanu3M. CIIOHTaHHOE U BEIHY>KJEHHOE U3IydYEeHHUE.
TexHuueckue ycTpoHCTBa U IMPAaKTUUECKOE MPUMEHEHUE: CTIEKTPAIbHBII
aHaM3 (CIIEKTPOCKOI), J1a3ep, KBAHTOBBIH KOMIIBIOTEP.

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0d0ca8
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51

52
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55

DKCIEPUMEHTBI, JIOKA3bIBAIOIIHE CI0KHOCTH CTPOEHHS siipa. OTKpPBITHE
paauoaktuBHOCcTH. OnbITEl Pe3epdopaa no onpeaeneHuio cocrapa
PaATHOAKTUBHOTO M3Ty4EHHS.

CsoiicTBa anb(a-, Oeta-, raMMa-u3IydeHus. BirsiHre paanoakTHBHOCTH Ha
KHBBIE OPraHU3Mbl

OTKpEITHE IPOTOHA U HeliTpoHa. HykimoHHas Moznens siapa ['eisenbepra—
WBanenko. 3apan sapa. MaccoBoe gucio siapa. Mzotomsl. Anbda-pacma.
DJNEeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacmaj. ["aMMa-m3mydeHne. 3aKoH
palloaKTUBHOIO pacHaja.

OHeprus cBA3M HyKJIOHOB B siipe. SnepHble cuibl. Jledext Macchl sapa.
SnepHsbie peakuuu. [leneHue u cuHTe3 anep. SAnepHulil peakTop.
Tepmosinepnslii cunres. [IpoOiemMbl 1 IEPCIICKTUBEL IAEPHON YHEPTETHUKH.
OKOJIOTHYECKNE aCIEKTHI SIEPHON SHEPTETHKH.

OnemeHTapHble YacTHIBI. OTKPHITHE MO3UTPOHA. MeToIpI HAOIIOICHNS H
perucTpanyu 3JeMeHTapHbIX YacThll. OyHIaMeHTaIbHbIC B3aUMOICHCTBHS.
EnuHCTBO m3mdeckoit KapTHHBI MUpa. TeXHUYIEeCKHEe YCTPOWCTBA H
MpaKTHYECKOe IPUMEHEHNE: I03UMETp, KaMepa Buibcona, saepHsIi
peaxTop, aToMHas 6omoa.

Orarsl pa3BuTHS acTpoHOMuUH. [IpuKiiaHOe M MEPOBO33pEHUYECKOE
3HaYeHHE acTpOHOMHUH. Bun 3BE€31HOTO Heba. Co3Be3nus, ipKue 3BE3H,
IUIAHETHI, UX BUAMMoe JaprkeHne. CotHeyHas cucremMa

bubanoreka [JOK
https://m.edsoo.ru/ff0d0fd2

Bub6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

Bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

Bubmmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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Connue. ConHeyHast akTUBHOCTb. MicTounuk sHeprun CosiHLa U 3BE3]

57

3BE371bI, UX OCHOBHBIE XapaKTEPUCTUKH. J{narpaMma «CHeKTpaIbHbIA Kace
— CBETUMOCTb». 3BE3/IbI TNIABHOM M0C/IEA0BATEILHOCTH. 3aBUCHMOCTh
«Macca — CBETUMOCTB) ISl 3BE3]1 INIaBHOM TOCIIEA0BATEILHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHBIE TIPEICTaBICHUS O
IIPOUCXO0XkAeHUH U 3Boaronuu CosHIA U 3BE€37. OTambl )KU3HU 3BE3].
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Mnieunsrii [TyTs — Hama ["anaktuka. [Tomosxxenue u npmwkenue ConHIa B
lNanaktuke. Tunsl ranakTuk. PaguoranakTuky v kBa3zapbl. YEpHBIE IBIPHI B
Apax TajJakTUK.

Bcenennas. Pacimpenne Beenennoil. 3akon Xa60:a. Paz6eranne
rajlakTuK. Teopust bonbioro B3psiBa. PennkToBOE U3IydYeHHE.
MacmtabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepemennsie po01eMbl aCTPOHOMIH

61

[IpomesxyTouHas aTTecTaIus: HTOTOBAst KOHTPOJIbHAS paboTa

62

O6o06maromuii ypok. Pons ¢pu3nkn 1 acTpOHOMHH B 5KOHOMHYECKOIA,
TEXHOJIOTUYECKOW, CONUAIbHON M 3THIECKOM chepax AesTeIbHOCTH
YenoBeKa

63

HOBTOpCHI/Ie. Ponb u mecto (1)I/I3I/IKI/I 1 aCTpOHOMUHU B COBpeMeHHOﬁ



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Hay4HOH KapTHHE MHpa
64 [ToBTopenue. Ponb pusudeckoii Teopun B GOPMUPOBAHUH TIPEACTABICHUH 1
0 (u3uyecKoit KapTHHE MHUpa
65 [oBTopenue. Mecto ¢pu3nveckoit KapTHHEI MUpPa B o§meM pany 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O IPUPOJE
66 [ToBTOopenne. MarautHOE TOJIE. DIEKTPOMATHUTHAS HHITYKITHS
67 [osTopenne. Onrrka. OCHOBHI CIIETUATFHON TEOPUH OTHOCUTEIHHOCTH
68 [ToBTopenne. KBanToBas Gusnka. DIeMEeHTH aCTPOHOMHUU M aCTPO(PHU3UKH 1 ﬁgg;%ﬁiﬁii?ﬁ/ffo 41784
OBUIEE KOJIMYECTBO YACOB I10 I[TIPOI'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» ®usmnka, 10 knacc/ Mskumes I'.5., Byxosnes b.b., Corckuit H.H.; mon penakuueii [lapdentoeBoit H.A.
AxunonepHoe o6mectBo «M3natensctBo «lIpocBenienue
» ®usuka, 11 kmace/ Mskumes ['.J1., Byxosues b.b., YUapyrun B.M.; nox penakiueii [lapdentrenoit H.A.
Axunonepnoe o6mectBo «M3narenbctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
1) OcHoBHas nuTepaTypa:
1. A.Il. PermkeBud. 3agaunnk «CoopHUK 3a1a4 1o ¢pusuke st 10-11 kimaccoB» [Tocobue ais
o0mieo0pa3oBaTenbHBIX yupexaeHuid. Mocksa, «Jpoda»,2018.
2.JI.A. Kupuk «KOHTpOJIbHBIEC U CAaMOCTOSITENIbHBIE PabO0THI 10 (u3uke».M3narensctBo « Mnekcan, 2019.
3.Mapon A.E., Mapon E.A.. ®usukal( knaccax. unakruueckue marepuaisl.- M.: [Ipoda, 2019

2) JlononHUTENIbHAS IUTEpaTypa:

1. baratun A.C., Monacteipckuii JI.M. @usuka. 10-11 knacc. IloaroroBka kK NTOroBoi arTecTaluu. —
PocroB-na-/lony: Jlernosn, 2018.

2. I'pomueBa O.U. KonTpospHbIe 11 camocTOATENbHBIE paboThI 1o (usuke. 10 Kimacc: K y4eOHUKY
b.b.byxosues, H.H.Cotcknii « ®uzuka 10 knace». — M.: Dk3amen, 2020. — 159 c.

3. Kabapaun O. @., Opnos B. A. ®usuka. Tector. 10-11 kmaccrl.: Yue6H.-MeTo. mocodue. — M.: Ipoda,
2020. - 96 c. nn.

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics - ®enepanbHbie TECThI 110 MeXaHUKe. TeCThI 10
KWHEMaTHKe, TMHaMuKe 1 ctathke. Kaxpit Tect cocrout u3 40 Bonpocos. [IpeaycMOTpeHsl TpU pekuma
paboTHI C HUMH: O3HAaKOMJIEHHE, CAMOKOHTPOJIb U OOyUCHHE.

2. http://lwww.cacedu.unibel.by/partner/bspu/ - AxtuBHas pusnka: mporpaMMHOE OOeCTICUCHHE TS
HOAJCPIKKU U3y9IEHHs IIKOIBHOTO Kypca ¢usrku. CBefieHHs 0 pa3paboTKax v MX MpeAHa3HAYCHHH:
(bopMHEpOBaHUE OCHOBHBIX IOHSATHI, YMCHUI U HABBIKOB PEIICHUSI IPOCTEHINNX 3a/1a4 M0 (PU3HUKE U
aKTUBHOTO MCIIOJIBb30BaHUS UX B PA3IMYHBIX cuTyanusx. [Ipeacraineno 0onee 6000 BapuaHTOB 3a1aHuUii-
CHTYaIHii, KOTOPbIE MOYKHO MCIIOJb30BaTh HA YPOKE B BH/IC HEOOIBININX KOMITBIOTEPHBIX ()parMEeHTOB.

3. http://archive.1september.ru/fiz/ - Tazera “1 centsiOps™: Marepuansl no pusuke. [logdopka myOIUKanUii
IO MpenoiaBaHuio (PU3MKH B 1IKoje. Apxus ¢ 1997 1.

4. http://www.gomulina.orc.ru/ - ®u3uka 1 aCTpOHOMHS: BUPTYAIbHBII METOANYECKUI KaOHHET.
BupryanbHbiii MeTogudYecKuil KaOMHET yuuTesns GU3UKU U acTpoHOMuUH. MHpopMaloHHbIe MaTepUalIbl.
Mertoauka npenogaBaHusi.

5. http://www.edu.delfa.net/ - Yuurento ¢pusuku. [IporpaMmer 1 yueOHUKH, TOKYMEHTBI, CTAHIAPTHI,
TpeOOBaHHMS K BBIMYCKHHUKY LIKOJIbI, MATEPUAIIBI K DK3aMEHaM, OHJICThI BBITYCKHOT'O YK3aMEHa, PeKOMEHIAIHU
0 TIPOBEJICHUIO 9K3aMEHOB, MAaTEPHAIBI K YPOKY.






