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IHOACHUTEJIBHAA 3AIIMCKA

ITporpamma no ¢u3nke 6a30BOro ypoBHs Ha YpOBHE CpeHEro olIiero oopa3zoBaHus pazpadoTaHa Ha
OCHOBE TIOJIOKCHHH M TPeOOBAaHWH K pe3yiabTaraM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOI IMPOrpamMMel,
npencraBieHubix B @I'OC COO, a taxxke ¢ yu€rom (enepanbHoii paboueil mporpaMmbl BOCIUTAHUS U
KOHLENIUH IpenogaBaHus yueoHoro npeamera «dusuka» B oOpa3zoBaTeabHbIX opranuzanusiax Poccuiickoii
denepanuy, peanu3yoUMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOTPaMMBI.

ConeprkaHue mporpammsl 1o (PU3KMKE HAIPaBJIeHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHOH KapTHHBI
mupa obyyvaromuxcs 10—11 kiaccoB npu o0ydeHun ux ¢usnke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JeSATeNbHOCTHOTO Tmonaxoxa. llporpamma mo ¢usuke coorBercTtByeT TpedboBanmsivm PI'OC COO k
IUIAHUPYEMbIM JINYHOCTHBIM, IPEIMETHBIM M MeETalpeiMEeTHBIM pe3ysbTaTaM OOydeHHus, a Takke
YUUTBHIBAET HEOOXOJUMOCTb pealu3alud MEXIPEIMETHBIX CBA3€H (U3HKUM C €CTeCTBEHHO-HAyYHBIMU
y4yeOHbIMU IpeaMmeTaMu. B Hell onpenenstorcs OCHOBHbBIE LETM U3y4eHUs (U3UMKU HA YPOBHE CPEIIHErO
o01iero o0pazoBaHusl, IUIAHUPYEMBIE PE3yIbTaThl OCBOSHUS Kypca (DM3HUKH: THYHOCTHBIE, METAIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

® IUIAHUpPYEMbIE pE3yJIbTaThl OCBOEGHUS Kypca (GU3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIE

IIpeIMETHBIE PE3YJIbTATHI 10 rojiaM 00yUEHUS;

e cozaepxxaHue yueOHoro npeamera «Pusnkay 1o rogaM o0ydeHuUs.

du3nka Kak Hayka 0 HauOoJee OOIIMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B KaYeCTBE yueOHOro Mmpeamera
B IIKOJIE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CHCTEMYy 3HaHMK 00 okpyxkaromiem mupe. LlkonbHBIA Kypc
¢bu3uKn — cucTeMooOpa3youil Uil eCTECTBEHHO-HAYUHBIX Y4eOHBIX MPEIMETOB, MOCKOJBKY (pusnueckue
3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB M SIBJICHUHN, U3ydaeMbIX XUMHUEH, Ononorueii, Gpusmueckoii reorpadueit
u actpoHoMueil. Mcrnonb3oBaHue U akTUBHOE NMpUMEHEHHE (DU3MYECKUX 3HAHUU OIpenelseT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B chepe IHEPreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA, MOITYYEHUS
HOBBIX MaTE€pHaJiOB C 33JaHHBIMU CBOWCTBAMM U JApyrux. M3ydyeHue (QU3MKH BHOCUT OCHOBHOW BKJaJ B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaromuxcs, B JOPMUPOBAHNE YMEHHUIH TPUMEHSThH
HaY4HbIIl METO/] TO3HAHUS [TPH BHINOJIHEHUN UMHU Y4€OHBIX UCCIIEOBAHUI.

B ocHoBy kypca (pusuku s ypoBHS CpeHEro odmero oOpa3oBaHus MOJO0KEH Psil UACH, KOTOpbIE
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SIBJISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCeX pa3/iesioB (PU3HMKH, BKIIOYAET KaK BONPOCH! KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKU.

Hoes cenepanuzayuu. B COOTBETCTBHMM C HeW Marepuan Kypca (QHU3UKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benyuum B kypce siBisiercst GopMUpOBaHKUE MPECTABICHUN O CTPYKTYPHBIX YPOBHSX
MaTEepUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanoiaraeT UCIoib30BaHUE T'YMaHUTapHOTO MOTEHIMalIa
(Gu3NYEeCKOil HAayKH, OCMBICIICHHE CBSI3M pa3BUTUS (U3UKKM C pa3BUTHEM OOIIECTBAa, a TaKkKe C
MHUPOBO33pPEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IpoOIeMaMu.

Hoes npuxnaouoii nanpasiennocmu. Kypc QU3MKU mpeanoiaraet 3HaKOMCTBO C IIMPOKHM KPYToM
TEXHUYECKHUX U TEXHOJOTMYECKUX IIPUIOKEHNN N3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozusayuu peannusyercs MOCPEICTBOM BBEJIECHUS 3JEMEHTOB COJEpaHUS, MOCBSIIEHHbBIX
HKOJIOTUYECKUM Mpo0IeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C PAa3BUTHUEM TEXHUKHU U TEXHOJOTHH, a
TaKxke 00CyKICHUS IPOOIIeM PalMOHATIBLHOTO IPUPOIOTIONB30BAHUS H HKOJIIOTHIECKON Oe301MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpellHero oOuiero oOpa3oBaHMs SBISIOTCA
¢busnueckne Teopuu (GOpMHUPOBAHUE MPEICTABICHUI O CTPYKTYpE MOCTPOCHUST (PU3NIECKON TEOPHUHU, POIH
(GyHIaMEHTAJIbHBIX 3aKOHOB W IPHUHLMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O IMpPHUPOJE, I'paHMLIAX
IIPUMEHUMOCTH TEOPUM, AJIsl OTIMCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUN U TIPOLIECCOB).
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CHUCTEeMHO-JICSITEIIPHOCTHBIM MOAXO0J B Kypce (GU3MKH peaiu3yercsi Mpexae BCero 3a CYér
OpraHu3aIK 3KCIIEPUMEHTAIBHOM JIeATENIbHOCTH oOyuatonmxcs. Jlins 6a3oBoro ypoBHsi Kypca (pU3HKH —
3TO HCIIOJIb30BAaHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M JIAOOpaTOPHBIX padorT,
KOTOpbIE B TIporpaMMme 1o (u3uke OObEIUHEHBI B OOIIMN CIUCOK YYCHHUYECKUX MPAKTUYECKUX PadoT.
Brinenenne B yKa3aHHOM TIepedHe JIaOOpaTOPHBIX paboT, MPOBOAWMBIX JJIsi KOHTPOJIS U OIICHKH,
OCYIIECTBIISICTCS YYaCTHUKAMH 00pa30BaTEIbHOrO MpOoIecca UCXOMs U3 OCOOCHHOCTEW IUIAHUPOBAHHS H
ocHamieHusi kabmHera ¢usuku. I[lpum 3TOM oOecmeumBaeTcs OBJaJeHHE OOYYAOIIUMUCS YMEHUSIMH
MPOBOJIUTh KOCBEHHBIE H3MEPEHHS, WCCIICAOBAHUS 3aBUCHMOCTEH (U3WYECKUX BEIUYUH U TIOCTAHOBKY
OTIBITOB TI0 TIPOBEPKE MPEITI0KEHHBIX THITOTE3.

Bosiblioe  BHUMaHME YJCNSAETCS PEIICHUI0 PACcUYETHBIX M KAUeCTBCHHBIX 3ajad. [Ipu 3ToM Juist
pacu€THBIX 3a/1a4 MPHOPUTETOM SBIISIOTCS 3aJ1a4d C SBHO 33JJaHHOHN (hPM3MYECKON MOJEIBIO, TTO3BOJISIOIINE
MPUMEHSTh M3YyYCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjielia Kypca, TaK U HHTErPUPYsI
3HaHUS U3 Pa3HBIX pa3neinoB. [yl KayeCTBEHHBIX 3a7ay MPUOPUTETOM SIBIISIIOTCS 3aJaHHUs Ha OOBSICHEHHE
npoTeKaHuss (GU3NUCCKUX SBJICHUN M MPOIECCOB B OKPYXKAIOLICH KHU3HH, TPeOyroIIne BIOOpa (HU3NISCKON
MOJIEIIN /ISl CUTYaIluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBanusmu DPI'OC COO k MaTepuaIbHO-TEXHHMYECKOMY OO0ECIEYCHHIO
yaeOHOro mporecca 6a30BBIl ypOBEHb Kypca (U3WKH HA YPOBHE CPEIHETO OOIIEero 0O0pa3oBaHUS JTOJDKEH
U3y4aThCsl B YCJIIOBUSIX NPEAMETHOr0 KaOWHeTa ()M3MKH WM B YCJIOBHSX HWHTETPUPOBAHHOTO KaOHWHETa
MPEIMETOB €CTCCTBCHHO-HAYYHOTO IMUKIA. B kKabuHeTe (M3UKHU JODKHO OBITh HEOOXOAMMOE 1ab0paToOpHOE
000py0BaHUE JIJIsl BHIIIOJIHEHHSI YKa3aHHBIX B ITPOrpamMMe 1Mo (GU3UKe YUCHUYECKUX MPAKTHUECKUX paboT U
JEMOHCTPAIIMOHHOE 000PyIOBaHHE.

JleMoHCTpallMOHHOE 000pyJIoBaHuEe (HOPMUPYETCS B COOTBETCTBUU C TPUHIIMIIOM MHHHMAaIbHOMN
JOCTAaTOYHOCTH M OOECIEYMBAET TOCTAHOBKY IIEPEUYHCICHHBIX B MporpamMme Mo (U3MKE KITFOUEBBIX
JIEMOHCTpAIMN JUIS UCCIICIOBAHUS U3y4aeMbIX SIBJICHUH U MPOILIECCOB, SMITUPUIECKUX M (PYHIAMEHTATBHBIX
3aKOHOB, X TEXHHYECKUX MPUMCHCHHUI.

JlaGopaTopHoe 00OpyAOBaHWE IS YYCHHUUECKUX MPAKTHUECKUX paboT ¢GopMHpyeTcss B BHIE
TEMATUYECKNX KOMIUIEKTOB W OOECIeYMBaeTCs B Pacdy€re OJHOTO KOMIUIEKTAa Ha JBYX OOYYarOIIUXCH.
TemaTudeckue KOMIUICKTHI JIa0OPaTOPHOTO OOOPYAOBaHUSI TOJDKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM
WCIOJIb30BAHUN aHAIOTOBBIX M MH(PPOBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX CHCTEM B
BHJIe TU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU TIETISIMH U3Y4EHUS PU3UKHU B 001IEM 00pa30BAHUU SIBIISTIOTCS:

e (dopMHUpOBaHHME HHTEpeca M CTPEMJICHHS OOy4YaromMXCsl K HAYYHOMY H3YYCHHIO TPUPOJIbI,

Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTE;

® Da3BUTHE TNPEACTABICHUN O HAyYHOM METOJE MO3HAaHUS U (OPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yYCHUs OCHOB CTPOCHHUS MATEPUU U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMEHUIN OOBSICHSATH SBICHUS C UCIIOJIE30BAHUEM (DM3MUYSCKUX 3HAHUHN U HAYIHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE MPEACTABICHUN O poM (PHU3MKH i Pa3BUTHS JPYTrUX CCTECTBCHHBIX HayK,
TEXHUKHU ¥ TEXHOJIOTHH.

JIOCTIIKEHHE THX IeJIel 00ecIIeYMBaeTCsl PEIICHUEM CIICAYIONIMX 3aa4 B MPOIecCce U3YUEHUS Kypca

(¢u3MKK Ha ypOBHE CpeHETo 00IIero 00pa3oBaHus:

e TpHOOpEeTEeHHE CHUCTEMBbl 3HAHHH 00 0OHmMX (M3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIFOYAsi MEXaHUKY, MOJICKYJIIPHYIO (DU3HKY, SJICKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI
acTpo(hu3uKH;

e (opmupoBaHuE yMEHHI NTPHUMEHATH TEOPCTHUYCCKUE 3HAHHS IS OOBSCHEHUS (DU3MUCCKHUX
SIBJICHUI B TIPUPOJIC U JUTSI IPUHSTHUS MPAKTHUECKUX PEHICHUN B TIOBCEHEBHOM KHU3HH,

® OCBOCHHE CIIOCOOOB pEIIECHUS pa3IMYHBIX 3a]a4 C SBHO 33JaHHOHN (pu3muecKol MOJeInblo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3JIaHUe (U3UYCCKONW MOJEIH, aJICKBATHOW YCIIOBUSIM
3aJauu;



e [oOHUMaHWC (U3MYECKUX OCHOB W NPHHIUIIOB JICHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, MX BIUSHUSI Ha OKPYKAIOIIYIO CPEY;
® OBJQJICHUE METOJaMH CaMOCTOSTCIBHOIO IUIAHUPOBAHHMS M MPOBEACHUS  (U3UUCCKUX
OKCIIEPUMEHTOB, aHalW3a W WHTEpHpeTanuy WHQPOPMAIUK, OINPEACIICHUS TOCTOBEPHOCTH
MOJIyYCHHOTO PE3yJIbTaTa;
® CO3/aHWC YCIIOBHH JUIsi Ppa3BUTHUS YMEHHH IPOEKTHO-UCCIIEIOBATEIbCKOW, TBOPYECKOM
JeSITeTbHOCTH.
Ha usyuenue ¢usuku (6a30BbIii YPOBEHb) Ha YPOBHE CpeIHEro o01ero oopasoBanust oTBoguTcs 136
yacoB: B 10 kitacce — 68 yacoB (2 4aca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).
[Ipemiaraemsrii B iporpaMme 1mo Gu3MKe MepeueHb J1a00PATOPHBIX M MPAKTHYSCKUX PAOOT SIBIISCTCS
PEKOMEH/IOBAaHHBIM, YUYUTENb JEIacT BBIOOP MPOBEACHHS JIA0OOPATOPHBIX pPa0dOT W OIBITOB C YYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yYaroIInXCs.



COJEP/)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®du3uka U MeTO/IbI HAYYHOI0 IO3HAHUS
®dusuka — HayKa o npupoje. Hayunbsie MeTo bl O3HAHUA OKpYKaroliero Mupa. Poiib akcriepumenTa u
TEOPHH B MIPOIecCe TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MopnenupoBanue ¢u3ndeckux sBiIeHUN U mporeccoB. Hayunsie runores3nl. dusndeckue 3aKOHBI U
Teopuu. I'paHu1Ibl NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHIMI COOTBETCTBUS.

Ponb u mMecto ¢usuku B GOpMUPOBAHUM COBPEMEHHOIH HAaydyHON KapTHHBI MHpa, B MPAKTHUECKOMN
NEeITEIbHOCTH JIIOICH.

Jlemoncmpayuu
AHaoroBpie ¥ MUPPOBBIC U3MEPUTEIIBHBIE IIPUOOPHI, KOMIIBIOTEPHBIC TATYHKH.

Paznea 2. Mexanunka

Tema 1. Kunemamuka

Mexannyeckoe paBuxkeHHe. OTHOCUTENBHOCTh MEXaHMuYecKoro nBrkeHus. Cucrema orTcyéra.
Tpaexropus.

[Tepemernienue, ckOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE MaTepUalbHOMN
TOYKH, UX MPOEKIUH Ha OCU CUCTEMBI KOOpAUHAT. CII0KEHNE MTEPEMEIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkKEeHHUE. [ papuku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U MEPEMEIICHUSI MaTEPUAIIBHON TOUKU OT BPEMEHH.

CBobOogHOE TIazicHre. Y CKOpeHrne CBOOOTHOTO TTa/ICHUS.

KpuBonuneliHoe nBuxeHue. J[BH>KeHHE MaTepuUaqbHOM TOYKH 10 OKPYKHOCTH C MOCTOSIHHOM IO
MOJYJIFO CKOpPOCTBIO. YTJIOBass CKOPOCTh, JIMHEHHAass CKOpOoCTh. llepmonm W dwacrtoTa OOpamieHwus.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTponcTBa U MPAKTUIECKOE TPUMEHEHHUE: CITUIOMETD, IBIKEHHUE CHAPSIOB, LICTTHBIE U
pPEMEHHBIE NIepelayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBaHue ABUKCHHIA C UCTIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGirotenne ABYKEHUS Teia, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

W3mepenue yckopeHust CBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTu npu ABUKEHUHU IO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomol

N3yuenue HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO OMPE/IEICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, MPOMJACHHBIMU TEJIOM 3a MOCIEAOBATEIIbHbIE PABHBIC
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBJKEHHUH ¢ HAYAIbHOM CKOPOCTHIO, PaBHOU HYIIIO.

N3yueHue nBUKEHU APUKaA B BI3KOM KUJIKOCTH.

N3ydenne nuKeHHS TeIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. IHEpHManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cynepnio3unuu cuit. Bropoit 3akon HeroToHa A1 MatepruanbHON TOUKH.
Tpernii 3akoH HpI0TOHA [U1s1 MaTEpHAIIBHBIX TOYEK.

3akoH BceMHUpHOro TAroreHus. Cuna tsxectu. [lepBas kocMuueckass CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buasl Tpenus (1mokos, ckoybxkenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus

CKOJIBKEHUS U cuia TpeHus nokos. Kosddumument tperns. Cuna CONPOTUBICHUS MIPHU JBWKCHUU TeEla B
KUJKOCTU WIH rase.

[TocTynarensHOe U BpalaTeIbHOE IBIKEHHE aOCOIIOTHO TBEPIOTO TENA.
MOMEHT cuibl OTHOCUTEIBHO OCH BparieHus. [1neuo cubl. Y ciioBus paBHOBECHUS TBEPIOTO Tea.
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TexHuyeckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHE: MOAUIUITHHUKY, JBUKEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBieHMEe UHEPLIUH.

CpaBHeHHE MacC B3aMMOJICHCTBYIOMIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue cuil.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT AeOpMaIii.

HesecomocTs. Bec Tena npu ycKopeHHOM MOABEME U MaICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKCHHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Bubl paBHOBECHS.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Wzydenne nBuxeHust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIIUX B MPY>KUHE U PE3UHOBOM 00pasIie, OT UX
nedopmariuu.

UccnenoBanue ycnoBuid paBHOBECHS TBEPOTO TeJIa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

Nmmynbsc MatepuanbHOM TOUKH (TeNa), CUCTEMBbl MaTepUATIbHBIX TOYEK. IMITyNIbC CHIIBI U M3MEHEHHE
UMITyJIbCa Tella. 3aKOH COXPAaHEHUsI UMITyJbca. PeakTHBHOE MBUKEHHE.

Pabora cuibl. MOIITHOCTH CHJTBIL.

Kunernueckasi sHeprusi MaTepraibHOI TOUkU. Teopema 00 M3MEHEHUN KHHETHUECKON SHEPTUH.

[TorennmanpHas dHeprus. [loTeHIWanpHAss SHEPTUS YHOPYro ACPOPMUPOBAHHOW MPYKHUHBL
[ToTenuuanbHas >Heprus Tena BOINM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHbBIC M HEMOTCHIHUATbHBIC CHIIBI. CBsI3b pa0OTHl HEMOTCHIMAIBHBIX CHUJ ¢ U3MECHEHUEM
MEXaHHYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCcTpOWCTBAa M IMPAKTUUYECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYXKUHHBIA MUCTOIET,
JBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

[lepexon mOTeHIIMATEHOW YHEPTUN B KHHETUIECKYIO i 0OpaTHO.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomol

N3ydenne abCOTIOTHO HEYNPYToTo yAapa ¢ TOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHUEM MEXaHWYECKOW SHEpruu Tejla Ha MpUMepe
paCTsDKEHUS PE3MHOBOIO XKIyTa.

Paznea 3. Mosekynsipuasi puznka 1 TepMOIMHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU

OCHOBHBIE TIOJIOKEHHUS MOJICKYJIAPHO-KHHETHYECKOH TEOPHH M WX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe nBuxenue. Auddysusa. Xapakrep ABMKEHUS U B3aUMOJEHCTBHS YacTul BewecTsa. Mojenu
CTPOEHHMSI T'a30B, )KUJKOCTEN M TBEPHABIX TENI U OOBSICHEHHWE CBOMCTB BEILECTBA HA OCHOBE 3TUX MOJEJEH.
Macca u pazmepsl Moaekyil. KonnuectBo Bemectsa. [loctosnnas ABoranpo.

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

Mognens naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUM HICAIBHOTO
raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeAHed KMHETHYECKOW YHEPTUU TEIUIOBOTO JIBIKCHHS YacTHUI]
raza. lllxama temnepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MeHnneneesa—Knaneiipona. 3akoH
HansToHa. M3omporeccsl B HMACATBHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BemiecTBa. | padudeckoe
IIPEJICTaBICHUE U30MPOLIECCOB: U30TEPMa, N30X0pa, 300apa.

TexHUYeCcKue YCTPONCTBA U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OnbIThI, J0Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (poTorpaduu MOJEKYNl OPraHUYECKUX
COETUHEHUH.

OmnbiTel 10 U Py3UH KUAKOCTEH U Ta30B.

Monenbs OpOYHOBCKOTO TBUKECHHSL.

Mogens onbiTa lllTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOI'O B3aUMOACHCTBUS.

Monens, WUTIOCTpUpYIOLIas NpUPOy JaBICHUS ra3a Ha CTEHKH COCy/a.

OnbITHL, WUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UI€ATIBbHOTO I'a3a, H30IPOLECCHI.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUH 00bhEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3lyXa B HEil.

HccnenoBanue 3aBUCMMOCTH MEKly TapaMEeTpPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucrema. BHyTpeHHssI SJHEprusl TEPMOJUHAMHUECKONH CHUCTEMBI U CIIOCOOBI €€
n3MeHeHns. KonmuecTBo TeroTsl U paboTa. BHYTpeHHss SHEprUsl 0THOATOMHOTO MACATBHOTO ra3a. Bumbl
TEIUIONEpelayu: TEIIONPOBOJHOCTb, KOHBEKLHMS, U3JIydeHHE. YJelbHas TEIJIOEMKOCTh BEIIECTBA.
KonunuecTBo TEII0THI pH TeIIonepeaaye.

[Tonstue 06 anmuabaranom mporecce. [lepBblil 3akoH TepMoanHaMuky. [IpumMeHeHe nepBoro 3akoHa
TEPMOJMHAMUKH K n3omnporeccam. [ padudeckas nHTEprpeTanus padoThI rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MIPHUPOIE.

TennoBsle MamuHbl. [IpuHIMIBL JeHCTBUS TEIIOBbIX MaluH. [Ipeobpa3oBaHus SHEPTUU B TEIJIOBBIX
MammmHax. Kosdduument noneznoro naerictBus TeruioBoil Mammubl. [ukn Kapuo u ero xoaddunueHt
MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIEMBI TETITIOIHEPT € TUKH.

TexHuueckue yCTpOHMCTBA M MPAKTUUYECKOE NPUMEHEHHWE: [BUraTelb BHYTPEHHErO CrOpaHus,
OBITOBO XOJIOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHrne BHYTpEHHEH PHEPTUU Tela MPU COBEPIICHUH PabOTHI: BBUIET MPOOKH M3 OyTBUIKH TOX
JEHCTBHEM CKATOrO BO3/lyXa, HarpeBaHue 3(upa B TaTyHHOU TpyOKe MyTEM TpeHUs (BHI€0IEMOHCTPAIH).

N3menenne BHyTpeHHEH 2HEpruu (TEMIEpaTyphl) Tea MpU TEIJIonepeaayde.

OmnpIT 110 agrabaTHOMY PACIIUPEHUIO BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTellsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JBUTATEIIS.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpezamnvle cocmoanun eeujecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u KoHjaeHcanus. lcnapenue u kureHue. AOCONIOTHAsE W OTHOCHTEIbHAsS
BIIQXKHOCTH BO31yxa. HachlenHslil nap. Y aenbHas Tersiora napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTyphbI
KHUIIEHUS OT JaBJICHMUSL.

Teépmoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KpUCTAILIOB. JKuakue
kpuctaiiel. CoBpeMeHHble MaTepuaibl. [lnaBiaeHue u Kpucramudzauus. Y AeiabHas TEIIoTa IUIABICHHUS.
Cybnumarus.

VYpaBHeHuUE TEIJIOBOTO OaaHca.

TexHuueckue ycTpoWCTBa M MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP M ICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTUH MOITY4YEHHS] COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Crioco6b1 U3MEPEHHS BIAKHOCTH.

Habntoienne HarpeBaHus ¥ MJIaBICHUS KPUCTATMYECKOTO BEIECTRA.

JleMOHCTpanust KpUCTAJLIOB.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomol

N3mepenue 0OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.



Pa3znen 4. DiekTpoaunamMuka

Tema 1. Inexmpocmamuka

OnekTpu3aius Tel. JNEKTpUUecKuid 3apsan. JlBa Buaa dJIEKTpUYECKuX 3apsaoB. [IpoBogHukH,
JTUAJIEKTPUKU U TTOJIYIPOBOJHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOIO 3aps/ia.

B3aumopeiictBue 3apsaoB. 3akod Kymnona. TodeuHslid 35eKTpUYECKU 3apsil. DIEKTPUUYECKOE TOJIE.
HanpsixkénHocTs  3nexkTpuyeckoro mnois. [lpuHuun cynepno3uuuy  3JeKTpuyeckux mnojed. Jlunum
HaIpPsHKEHHOCTH JIEKTPUUECKOTO MOJIS.

PaGora cun snexktpocratuueckoro mons. [lorennuman. PasHocte morenuumanos. IlpoBomuuku u
TUAJIEKTPUKHU B AJIEKTPOCTATHUECKOM MoJe. JJudnekrpuyeckas npoHUIIaeMOCTb.

OnektpoémkocTh. KonaeHcatop. DIeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOpa. DHEPrus 3apsyKEHHOTO
KOHJIEHCATOPA.

TexHuueckue  yCTpoWCTBA W MPAKTUUYECKOE  IMPUMEHEHHUE:  DJIEKTPOCKOI,  3JIEKTPOMETD,
JNEKTPOCTATHYECKAs 3allUTa, 3a3eMJICHHE JJICKTPONPHOOPOB, KOHJCHCATOP, KOMHPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTEDP.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHLUIT ACHCTBUSA 3JIEKTPOMETPA.

B3anmoaeiicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEeKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHHKY B IEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4eCcKas 3alluTa.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUYECKOM TI0JI€.

3aBUCHMOCTb AJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCATOpa OT IUIOMIAJM IJIACTHH, PACCTOSHUS MEXIY
HUMH U JUIJICKTPUUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJEHCATOopa.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 pa3iuunvix cpeoax

DNEeKTpUYECKU TOK. Y CJIOBHS CYLIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTKa LEIu.

DNEeKTpUUECKOE COINpPOTUBIEHUE. YJEIbHOE CONpPOTUBJIEHHE BellecTBa. llocienoBaTenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHUE TPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymsi—JIeHa. MomHOCTh 3JIEKTPHYECKOTO TOKA.

DNEeKTpOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHMKA TOKA. 3akoH Oma aJid MOJHOU
(3aMKHYTOI) 51ekTprueckoit nemnu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAasi MPOBOAUMOCTb TBEPABIX METALIOB. 3aBUCHUMOCTb CONPOTUBIEHUS METAUIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTb.

DnekTpruyecKkuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynipoBonuku. CoOCTBEHHAss U TMPUMECHAST MPOBOAUMOCTH IMOIYNPOBOJAHUKOB. CBOMCTBAa p—n-
nepexoa. [loaynpoBogHIKOBbIE TPHUOOPHI.

DNEeKTPUYECKU TOK B PAacTBOpaX M PacIliaBaX JJIEKTPOJIUTOB. DJIEKTPOIUTHUECKAs THCCOIUAIINS.
DNEeKTpoNn3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHbIN pa3psan. Monnus. [1na3ma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEepMETpP, BOJBTMETP, PEOCTaT,
WCTOYHUKUA TOKAa, JJIEKTPOHArpeBaTeiIbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIIbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBIH MO, TEPMUCTOPHl M (HOTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIN AHO,
raJibBaHUKa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSHDKCHUS.

3aBUCHMOCTb CONPOTHUBIICHUS UUIUHAPUYECKUX MPOBOJHHUKOB OT JUIMHBI, IUIOUIAJHM IONEPEYHOIrO
CEUYCHHS U MaTepuara.

CwmeliaHHOe COeTMHEHUE TIPOBOJHUKOB.



[Ipsimoe u3MepeHue >IeKTPoABMKYIIeH cuibl. KopoTkoe 3aMblkaHue raibBaHMYECKOTO JIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBHCUMOCTH COPOTHBIICHUSI METAJUIOB OT TEMITEPATYPHI.

[TpoBOAMMOCTE 2JIEKTPOITUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSISI TPOBOJUMOCTD AHOA.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

W3ydeHne cMEIIaHHOTO COSIMHEHHS PE3UCTOPOB.

H3mepenne 37eKTpOIBUKYIIEH CHITBI ICTOYHHUKA TOKA U €T0 BHYTPEHHETO CONPOTHBIICHHSL.

Habmronenue anekrpomnusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenne xkypca ¢usuku 06a30Boro ypoBHs B 10 kjacce ocymecTBIsSETCS ¢ YIETOM COAEPKATETBHBIX
MEXITPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHUH, TeOrpaduil U TEXHOJIOTHH.

Mesicnpeomemuuvle noHsamusi, CBA3aHHBIE C HM3YYECHHEM METOJOB HAyYHOTO MO3HAHUS: SIBJICHHE,
Hay4yHbId (akT, THIOTe3a, (QU3NYCCKas BEJIMYWHA, 3aKOH, TEOPHS, HAONIOJCHHUE, OSKCIICPUMEHT,
MOJIETTUPOBaHUE, MOIEIb, H3MEPEHHUE.

Mamemamuka: penieHWe CHCTEMBbl ypaBHEHHWH, NuHEWHas ¢yHKOus, mnapabona, rumepOoina, X
rpadUKy U CBOMCTBAa, TPUTOHOMETpUYECKUE (DYHKIIMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOSKIIUN HA OCH KOOPIUHAT, CJIOKEHHE BEKTOPOB.

buonocus: MexaHnuueckoe IBIKEHUE B KUBOW mpupoje, nuddysus, ocMoc, TEm1o00MeH >KUBBIX
OpPTraHu3MOB (BUIBI TEIUIONIEPEIaYH, TETNIOBOE PAaBHOBECHUE), DIICKTPUUYECKHE SBJICHUS B )KUBOH MPHUPOJIE.

Xumus: OUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJEKYJ, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TeIUIOBBIE CBOMCTBAa TBEPIBIX TEJ, JKUAKOCTEH M Ta30B, JIJIEKTPHUUYECKHE CBOICTBa METAJUIOB,
ANEKTPOIIUTUYECKAs TUCCOIMAIINSI, TallbBAHUKA.

l'eoepaghus: BIaXXHOCTB BO3lyXa, BETPHI, OapOMETp, TEPMOMET.

Texnonoeusn: mpeodpazoBaHue IBUKEHHUI C UCIOIB30BAHUEM MEXAHH3MOB, YUET TPEHHUS B TEXHUKE,
MOJIIIMITHUKY, WCIOJIh30BAHME 3aKOHA COXpPAHEHHWS HMMITYJIbCa B TEXHUKE (pakeTa, BOJOMET WM JApYTHE),
JBUTATEIb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHI
MOJyYCHHUS COBPEMEHHBIX MaTepuajioB, B TOM YHWCJIE HAaHOMAaTepUAIOB, M HAHOTEXHOJOTHH,
ANEKTPOCTATUYECKAsl  3allluTa, 3a3eMJICHHE  DIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA  MPHUHTED,
AJIEKTPOHATPEeBATENIbHBIE TPUOOPHI, TEKTPOOCBETHTEIBHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiiekTpoanHaAMUKA

Tema 3. Maznummnoe none. InNeKMpPOMAZHUMHAA UHOYKUUA

[TocrossnHblE MarHuThl. B3auMonencTBUE MOCTOSIHHBIX MarHuToB. MarnutHoe mnoJie. Bekrtop
MarHuTHOM WHAYKUMHU. [IpuHIMI Cynepno3uuuyM MarHUTHBIX NoJied. JIMHMM MarHUTHOM WHAYKIUU.
Kaptuna nuHuii MarHuTHOM MHIYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHOe 1osie IpPOBOJHMKA ¢ TOKOM. KapTuHa JIMHMM MHIYKUMKM MarHUTHOrO MOJISL JJIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO TMPOBOJHUKA, KATyMIKKU C TOKOM. OmbIT Opcrena.
B3aumMopeiicTBre MpOBOIHUKOB C TOKOM.

Cuiia Amriepa, e€ MOJyJib U HalpaBJIeHHUE.

Cuna JlopeHua, e€ Moaynb W HampaBieHHE. J[BM)KEHHE 3apsyKEHHOM 4YacTHLbl B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cunel Jlopenia.

SIBneHue 3MeKTpPOMArHUTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOW MHAYKLIMH. DJIEKTPOJABUKYILAS
cuiia MHAYKIMH. 3aKOH JIEKTPOMAarHUTHOM MHAyKuu Dapanaes.

Buxpeoe anekTpuueckoe mnoje. DJIEKTPOABHKYILIAs CUJa UHAYKIUU B MPOBOJHMKE, JABUKYLIEMCS
MOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenna.

NHnykTUBHOCTD. SIBICHUE CAMOMHAYKIIMHU. DJIEKTPOIBIKYIIAs CHUJIa CAMOUHTYKIIUH.

DHeprust MarHUTHOTO MOJISl KATYIIKU C TOKOM.



DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUThl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENh, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS T€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHYY MHIYKIIMA MarHUTHOTO TIOJIS.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

JeiictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SBneHue HIMEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenua.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIUU.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHrne MarHuTHOTO MOJI KaTYUIKH C TOKOM.

WccnenoBanue necTBUSI TOCTOSHHOTO MAarHUTa Ha PaMKYy C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIUU.

Pazgea 5. Kojieoanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1E€OAHUA

KonebarenbHas cuctema. CBOOOAHbIE MeXaHMUYECKHE KojiebaHus. ['apMOHHMUYECKHe KoJieOaHus.
[lepron, dacrora, amrummtyaa u ¢asza konebanuid. [IpyXWHHBIA MasTHUK. MareMaTHYeCKH MAasTHHK.
VYpaBHeHHe rapMOHUYECKUX KoseOanuil. [IpeBpaienue s3Hepruu npu rapMOHUYECKUX KOJeOaHUsX.

Konebarenbublii koHTYp. CBOOOMHBIE JEKTPOMAarHUTHBIE KOJEOAHHS B MACATHHOM KOJICOATEIbHOM
KOHType. AHAJIOIHsl MEXIy MEXaHMYECKUMH U 3JIEKTPOMArHUTHbIMH KojeOaHusmu. Popmyna ToMmcoHa.
3aKOH COXpaHEHMsI SHEPTUU B UACATILHOM KOJI€0aTeIbHOM KOHTYPE.

IIpencraBnenue o 3aTyxarouux KojeOaHUsIX. BbIHyX/eHHbIE MexaHHdeckue kojeOaHus. PezoHaHc.
BbIHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

Ilepemennbii  TOK. CHHyCOMIAlIbHBIM IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOIO  TOKA.
AMIITUTYTHOE U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSYKEHUSI.

Tpancdopmarop. [IponsBozacTBo, nepegaya U NOTpedIEHUE FITEKTPUUECKON SHEPIHH. DKOJIOTHYECKHE
PUCKU IIPU MPOU3BOJCTBE 3JIEKTpodHepruu. KynbTypa MCHOIB30BaHUS 3JIEKTPOIHEPIUU B MOBCEIHEBHOMN
KHU3HU.

TexHuueckue yCTpOMCTBAa M IPAKTUYECKOE INPUMEHEHHUE: JIIEKTPUYECKUU 3BOHOK, TI'E€HEpaTop
IIEPEMEHHOT'0 TOKA, JIMHUM JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojaeOaTeaIbHON CUCTEMBI (MIPYKUHHBIM WIM MaTeMaTHUECKUI MasTHUK).

HaGirotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB00O/IHBIE AJIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcmworpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANpPSDKEHUS OT BPEMEHH) I 3JIEKTPOMArHUTHBIX
KoseOaHui.

Pe3onanc mpu 1oOcCIEenOBaTENbHOM  COEIMHEHUU PE3UCTOpa, KATYIIKM HWHAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 3IEKTPOIEepe1adH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH ME€PHOJA MaJbIX KOJE€OAHMN Ipy3a Ha HUTHU OT JJMHBI HUTH U MAacChbl
rpysa.

HccnenoBanue INEepeMEHHOIO TOKAa B ILENM U3 IOCIENI0BAaTEIbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyILIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmpoMazZHUMHblE 60IHbL

Mexanuueckue BOJHBI, YCioBHs pacnpocTtpaHeHus. Ilepuon. CkopocTs pacnpocTpaHEHUs U AJIMHA
BousiHbI. [lonepeunsie u npoaoibHbIE BOJIHBL. MHTEpdepenus u qudpakius MEXaHUYECKUX BOJIH.

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

DNEeKTPOMarHUTHbHIE BOJIHBI. Y CIIOBUS M3JIyYEHUs 3JEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTaunus
BekTopoB E, B, V B snexrpomMarHuTHON BosiHE. (CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHUE,
IIpesIoMIIeHUE, NOoJspu3anus, Auppaxius, nareppeperus. CKOpoCTh 3J€KTPOMArHUTHBIX BOJIH.

[IIkana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHue 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTnoOCBA3YU U TEIEBUACHUS. Pagronokanus.

DNEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpOHCTBAa W  IPAKTUUECKOE NPUMEHEHHE: MY3bIKAIbHBIE  HHCTPYMEHTHI,
yIABTPa3ByKOBasi IHAarHOCTUKAa B TEXHUKE M MEAMIMHE, pajap, PaguoONpUEMHMK, TEIEBU30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoOCTPaHEHHUE TIOTIEPEYHBIX U MPOIOIBHBIX BOJIH.

Konebomieecs Te0 Kak HCTOYHUK 3BYKA.

Habnronenune oTpaxeHus U MPeTOMICHUS MEXaHUIECKUX BOJIH.

Habntonenue unrepdepeHunu u qupakiud MEXaHHYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGntoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIUTYA0H U 4acTOTOM KojaeOaHHH.

HccnenoBanne CBONCTB 2JIEKTPOMArHUTHBIX BOJH: OTpPakK€HUE, MPEIOMIIEHHE, MOJspU3anus,
mudpaknus, “HTepdepeHIIns.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMonnHeliHOEe pacipOCTpaHEHUE CBETa B OTHOPOAHOM cpene. JIyu ceera.
TouyeyHblli HICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpakeHus cBeta. [locTpoenue n300paxkeHuil B JI0CKOM 3epKaJe.

[Ipemomitenne cBera. 3aKOHBI MPEITOMIICHHS CBeTa. AOCONIOTHBIN MMOKa3aresb npenomiieHus. [loiHoe
BHYTpPEHHee oTpakeHue. [IpenenbHbli yroi MoaHOro BHYyTPEHHETO OTPaKEHUS.

Hucnepcus csera. CiioxHbIi cocTaB 0enoro ceera. LBer.

CoOuparomye u paccenBaromue JUH3bl. ToHKas auH3a. DOKYCHOE paccTOsHHE M ONTHYECKas Cuila
TOHKON JMH3BL. [locTpoeHne m300pakeHni B COOMPAIONINX M pacceuBarOmUX JuH3aX. Dopmyrna TOHKOH
JIMH3BI. Y BEJIMYEHUE, 1aBaEMOE JINH30H.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKOMN ONTHKH.

BonnoBast onrtuka. WuTepdepenuus cBera. KorepeHTHble HCTOYHMKH. YCIOBHUS HAONIOJEHUS
MaKkCUMyMOB W MHHHMYMOB B HHTEP()EPCHIMOHHON KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
UCTOYHUKOB.

Hudpaxmus ceera. JudpaknuoHHas pemérka. YcioBue HAOMIOIACHUS TIIABHBIX MaKCHUMYMOB IIPH
[1a/IEHUY MOHOXPOMAaTHYECKOro CBeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHuueckue ycTpoiicTBa U NPAaKTUYECKOE NPUMEHEHHUE: OUYKH, JIyna, (HoToanmnapar, NpoeKLUOHHbIH
anmnapar, MUKPOCKOII, TE€JIECKOII, BOJIOKOHHAs ONTUKA, IU(PPaKIIMOHHAS pEelIETKaA, TOJISIPOUI.

Jlemoncmpayuu

[IpsmMonmHEitHOE pacpocTpaHeHHEe, OTPAKEHHUE U MpesIoMIIeHHEe cBeTa. OnTHdecKre mpuoopHI.

IlosHOE BHyTpEeHHEE OTpaxkeHHe. Moenb cBeToBoa.

HccnenoBanue cBONCTB M300paKeHUM B JTMH3AX.

Mozenu MEKpOCKOIa, TEIECKOIIA.

Habnronenue narepdepennnu cera.

Hab6mronenue qudpakuum cBera.

HaGurotenue aucriepcuu cBera.

IlosrydyeHne ciekTpa ¢ HOMOIIBIO PU3MBI.

[Tonmy4yenue ciiekTpa ¢ TOMOIIBIO AU(PPAKITMOHHON PEHIETKH.

HaGntoneHue nomnsipuzanuu cBeTa.
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Yuenuueckuti sxcnepumenm, 1abopamophsie pabomol
W3mepeHue nokasatesis IpeloMIICHUS CTEKJIa.
HccnenoBanue cBONCTB N300paKeHUM B JTMH3aX.
HaGmtonenue nucnepcuu cBeta.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIHHOCTH
['panuubl  TPUMEHUMOCTHM  KJIAaCCHYECKOM  MexaHukd. [locTymarel  crenuanbHOW — TEOpUH
OTHOCUTEJIbHOCTU: WHBAPUAHTHOCTH MOJAYJIS CKOPOCTH CBETa B BaKyyMe, MNPUHLMI OTHOCUTEIbHOCTH
OHHIITENHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILICHUE JJINHBI.
DHeprusi ¥ UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIHs MOKOSL.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronbsl. opmyna [Inanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTOW. DHEPrUs U UMITYJIbC POTOHA.

Otkpeitne u uccnenoBanue Qorodpdexra. Onbite A. I'. CromeroBa. 3akoHbl (oTOdPdEKTa.
VYpasuenue DitamreitHa 1151 porodddexra. «KpacHas rpanuna» dpororddekra.

Hasnenue ceera. Onbite [1. H. JIeGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE NPUMEHEHHUE: (OTOIIEMEHT, (POTOJATUHMK, CONHEUHAs
Oarapesi, CBETOAUO/.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro ¢porodddekra.

CBeTOoIHOI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopa o paccestauio o -gactuil. [InanerapHas Moens atoma.
[Tocrynater bopa. U3nyuenue u norsiomieHre GOTOHOB MPU MEepeXojie aToMa ¢ OJHOTO YPOBHS dHEPTUU Ha
npyroii. Buasl cnektpoB. CriekTp ypoBHEH SHEPrUM aTomMa BOJ0pO/a.

BonnoBeie cBoiicTBa yactuil. Bonusl ne bpoiinsa. KopnyckyaspHO-BOIHOBOM Tyaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3TyYeHHE.

TexHuyeckue ycTpoiicTBa M MPAaKTHUECKOE MPUMEHEHHE: CHEKTPalbHbIM aHanmu3 (CHEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenre AJIMHBI BOJHBI Jia3epa.

Habnronenue nuHeyaThIX CIIEKTPOB U3ITyYCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Habmronenne nuHeHyaToro CekTpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTBI, TOKA3bIBAIOUINE CIOKHOCTh CTpOeHUs siapa. OTKpBITHE PaAMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa paaroaKTHBHOTO wu3iydeHus. CBolictBa anbga-, Oera-, ramma-
u3Ny4deHus. BnusHue pairnoakTHBHOCTH Ha )KMBbIE OPTaHU3MBI.

OTtkpbiTe NpoToHa M HeWTpoHa. Hyknonnas mopnens siapa I'eitzenOepra—lBanenko. 3apsan spa.
Maccosoe uncino sapa. U3oTonsl.

Anbda-pacrian. ONEKTPOHHBIH M  TO3UTPOHHBIM  Oera-pacman. ['amma-uzmydenue. 3akoH
PaZOaKTUBHOTO pacmaja.

DOHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sapa.

Snepusie peakiuu. [lenenue u cUHTE3 A1Ep.
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Snepubiii peaktop. TepmosaepHblit cuHTe3. [IpoGieMbl M NMEpCHEKTHBBI SACPHONM HSHEPrETUKH.
OKOJIOTUYECKHE aCIEKTHI SIEPHON IHEPIETHKH.

DOnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.

Mertobl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHULL.

@dyHamMeHTalbHbIE B3auMOAeCTBUS. EquHCTBO (pu3nueckoil KapTHHBI MUpA.

TexHudyeckue ycTpoilcTBa M IPAKTHUYECKOE NPUMEHEHHUE: NO3UMETP, Kamepa BuibcoHa, saepHBIH
peakTop, atToMHast 6omoOa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOLUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (10 TOTOBbIM (oTorpadusm).

Paznea 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKHU

Oranel pa3BUTUsA acTpoHOMUU. lIpuKiIagHOE 1 MUPOBO33pEHUYECKOE 3HAUYEHUE aCTPOHOMMUHM.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, INIAHETHI, UX BUJUMOE JBUKECHHUE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE371. 3BE3IBI, UX OCHOBHBIE
XapaKTepUCTHUKU. /[narpamma «CreKTpabHbIN KIacC — CBETUMOCTBY. 3BE3/bI INIABHOM MOCIEI0BATEIIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» JJis 3BE3J IVIABHOM IOCJIEN0BAaTEIbHOCTH. BHyTpeHHee cTpoeHue
3B€37. COBpeMEHHBIE IIPEJICTABICHUS O IIPOUCXO0XKIEHUU U 3Botonu CoHIa U 3BE3/. DTalbl )KU3HU 3BE3NL.

Mneunslii [IyTe — Hama [anakTuka. [lonoxxenue un nuxenue Connua B ['anaktuke. TUIBI ranakTHK.
Paguoranaktuky u kBazapsl. YEpHbIE IBIPHI B sipaxX rajJaKTHK.

Bcenennas. Pacmmpenmne Bcenennoit. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus Bombimoro
B3pbIBa. PennkToBOE U3iyueHue.

MacmrabHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménneie npo0iaeMbl aCTpPOHOMUM.

Yuenuueckue nabnrooenus

HaGntoneHuss HEBOOPY)KEHHBIM TIJIa30M C HCHOJb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUH JUIs
OTIpEJICIICHUS TOJIOKEHHsSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aust CeBepHOTo
MIOJIyLIApHs U APKUE 3BE3BL.

HaGmonnenus B Teneckon Jlynsl, uranet, Mneunoro Ilyru.

Oobo0maruee NoBTOPEHNE

Poinb (m3ukn 1 aCTpPOHOMHH B SKOHOMUYECKOH, TEXHOJIOTUYECKOM, COIMAIbHON U ATUYECKOH cepax
JeSITeIbHOCTH YEeJIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHHM B COBPEMEHHOW HayyHOW KapTUHE MUpA,
ponb (¢u3ndYeckoi Teopur B (POPMHUPOBAHUM NPEACTABICHHNA O (PHU3MUECKOW KapTUHE MHUpPA, MECTO
¢u3nyeckoil KapTWHBl MUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MPEJCTAaBICHUH O
IIPUPOJIE.

MexnpeamMmeTHbIe CBSI3H

Nzyuenne kypca gusuku 6a30Boro ypoBHs B 11 Kiacce oCcymecTBIsSETCS ¢ YIETOM COIEePKATEITBHBIX
MEXITPEIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTUKH, OMOJIOTUHU, XMMUH, Freorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvle nonamusi, CBA3aHHBIE C HM3YYECHHEM METOJOB HAyYHOI'O NO3HAHUS: SBJICHHE,
Hay4Hbll (akT, rumnoresa, ¢u3MYecKas BeIWYMHA, 3aKOH, TEOpHs, HaAOIIOACHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHHH, TPUTOHOMETpUYECKHE (YHKLHUHU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M HMX MPOEKLIUU Ha OCHU
KOOp/IMHAT, CJIO)KEHHUE BEKTOPOB, IPOU3BOAHBIC 3JEMEHTApHBIX (DYyHKIUH, MNpU3HAKM [0100US
TPEYTOJILHUKOB, OTPE/ICICHNE TUIOMAAN TUIOCKUX (GUTyp M 00BEMa Tell.

Buonoeus: anexTpudeckue sBJICHUS B )KUBOW MPUPO/JIE, KojeOaTeNbHbIe ABMKEHUS B )KMBOM IPUPOJE,
OIITUYECKUE SIBJICHUS B )KUBOU NPUPOJIE, NEICTBUE paiallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHME aTOMOB W MOJIEKYJ, KPUCTAJZIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MBbI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIIN3.
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T'eocpaghus: MarHUTHBIE TOJTIOCA 3EMIIH, 3aJI€KH MAaTHUTHBIX Py, HOTOChEMKA 3eMHOI TOBEPXHOCTH,
Mpe/icKa3aHue 3eMIICTPSICEHU.

Texunonoeusi: JMHUM  DJIEKTpOIlEpesad, TIEHepaTop IEpPEMEHHOT0 TOKa, AJIEKTPOJBUIraTellb,
WHIYKIIMOHHAS Te4b, pajgap, paAHuoONpHUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neub, MpoeKIMOHHbII
anmnapar, BOJJOKOHHas ONTHKA, COJIHEYHas OaTapest.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpenmera «®Du3nka» Ha YpPOBHE cpeAHero oOmiero oOpasoBaHus (0a30BBIif
YPOBEHbB) OKHO OOECTIEUUTh IOCTHUKEHHUE CIICAYIOIIUX JIMYHOCTHBIX, METANPEJAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE Pe3yabTaThl OCBOCHHS yueOHOTro npeamera «Du3nka» JOJHKHBI OTPaXKaTh TOTOBHOCTh U
CHOCOOHOCTh OOYy4aIOIIUXCsl PYKOBOJACTBOBAThCS C(HOPMHUPOBAHHOW BHYTPEHHEW MO3ULIMEH JHUYHOCTH,
CUCTEMOH IIEHHOCTHBIX OpPHCHTAIlMH, TIO3WUTHBHBIX BHYTPCHHUX YOCKICHHHA, COOTBETCTBYIOIINX
TPAAULIMOHHBIM [EHHOCTSM POCCHUHCKOrO OOIIECTBa, pacHIMpEHUE >KU3HEHHOIO ONbITa U  OIbITa
NESITEILHOCTH B TIPOLIECCE peaM3alliid OCHOBHBIX HAIpaBJICHUN BOCIHUTATEILHON NIEATENLHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpakIaHCKOr0 BOCIUTAHMSA:

c(OPMHUPOBAHHOCTH T'PAXKAAHCKON MO3UIIMKA O0YYAIOUIErocs: KaKk aKTUBHOTO M OTBETCTBEHHOT'O UJICHA
POCCHICKOT0 00IIIECTBA;

MPUHITHE TPAIUIIMOHHBIX 00I[EYeTIOBEUECKIX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JICITEILHOCTh B HHTEPECAX TPAKIAHCKOTO OOIIECTBA, y4aCTBOBATH B
caMoOympaBlieHUU B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMOJCHCTBOBATh C COIMAIBHBIMM MHCTHUTYTAaMHU B COOTBETCTBUM C UX (YHKIHSIMHU U
Ha3HA4YCHHEM;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM JEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'PakTaHCKOW MICHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUSIM POCCUMCKUX YYEHBIX B
obnact (GU3MKHU M TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLIEHHWBAaTh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICITEIILHOCTH YUYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYyAYIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOUas 3CTETUKY HAyYHOTO TBOPYECTBA, IPHUCYLIETO
¢busnveckoil Hayke;

5) TPy10BOr0 BOCIIUTAHMSA:

WHTEpEC K Pa3MYHbIM cdepaM TpodhecCHOHATBHOW ICSITEILHOCTH, B TOM YHCJIC CBS3aHHBIM C
(Gbu3MKONM M TEXHUKOH, YMEHHME COBEpIaTh OCO3HAHHBIA BBHIOOp Oynyied mpodeccuu W peaan30BHIBATH
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (DU3UKHU HA MPOTKEHUU
BCEH KU3HHU;

6) 3K0JI0rH4eCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh IKOJIOTHUECKON KYIbTYPHI, OCO3HAHHE TJI00ATBLHOTO XapakTepa dKOJIOTHUYECKUX
poOJem;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICHCTBHI B OKPYXAIOUIEH Cpele HAa OCHOBE 3HAHUS LeJel
YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEeHHE OMbITAa EATETLHOCTH DKOJIOTMYECKOM HAMPABIEHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUI
1o pU3HKeE;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKH;
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OCO3HAaHHUC IICHHOCTHU HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTHL B IIPOLCCCC UIYUYCHUA (1)I/ISI/IKI/I
OCYHICCTBJIATD MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIBHOCTE UHANBUAYAJIBHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

IMo3HaBaTebHbIE YyHHBeEPCAJIbHbIE YUeOHbIE T€eiiCTBHSA
Ba3oBble jloruueckue aeiicTBus:

CaMOCTOSTENILHO (POPMYITHPOBATH U aKTYAJIM3UPOBATh MPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

OTIPEIeNIATH IIETH I TEILHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUHN MX JTOCTHKCHHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B pACCMaTPUBAEMBIX (DH3UUECKUX SBICHUSX;

pa3pabarbiBaTh IUIAaH pPELMICHHS MPOOJeMbl € YYETOM aHaIM3a MMEIONIMXCS MaTepUalTbHBIX U
HEMaTepHaJIbHBIX PECYpPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTH, OLEHHBATH COOTBETCTBHE PE3YyJIbTATOB LEJISM, OLICHUBATH
PHCKH ITOCIIC/ICTBUH I TEILHOCTH,

KOOPJAMHUPOBATH M BBIIMOIHATH pabOTy B YCIOBUSAX PEATHHOTO, BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble ucciienoBarebcKue 1eHCTBUS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMHY ITOHSATUSIMHU ¥ METOIaMU (DU3MYCCKON HAYKH;

BJIaJICTh HaBBIKAMH YYEOHO-HCCIICIOBATEIbCKOW M TMPOCKTHOW ACATEIBHOCTH B 00JacTH (U3UKH,
CTIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIPHOMY IIOMCKY METOJOB pEIIeHHUS 3anad (pU3NIECKOTO
COJIep KaHUs1, IPUMECHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHHUS;

BJAJNeTh BUIAMU JIEATEIPHOCTH IO TIOJIYYECHHIO HOBOTO 3HAHHS, €ro HHTEPIPETaluHy,
peoOpa3oBaHUIO U MPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX CUTYAIMSIX, B TOM YHCIIE MPH CO3IaHUH YYCOHBIX
MIPOEKTOB B 001aCTH (PU3HKH;

BBISIBIISATh TIPUYMHHO-CIICICTBEHHBIC CBS3M W aKTyaJlU3upOBaTh 3ajady, BBIJBUTATh THUIOTE3y e
peleHus, HaXOMUTh apryMEHTBl UIsl J0Ka3aTelbCTBA CBOMX YTBEP)KICHUH, 3alaBaTh MapaMeTpel M
KPUTEPHUH PEUICHHUS;

aHAJTM3UPOBATh MOJYYCHHBIE B XOJ€ PEIICHUS 33Ja4d PE3y/IbTaThl, KPUTUYECKA OLEHUBATH HUX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH M (POPMYIIMPOBATH COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIbHON NS TEIHLHOCTH, B TOM YHCIIE IPU
U3yueHUH (pU3MKH,

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIICHUBAThH IIPUOOPETEHHBIHN OIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEACITCILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC TOJIX0Ibl H PEIICHHS,

CTaBUTH MPOOJIEMBI U 3aa4H, JOITyCKAIOIINE aJTbTEPHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanueii:

BJIAJICTh HABBIKAMH TOJydeHUs HH(pOpManuu (QU3HMUECKOro COJIEp)KaHHsI M3 HMCTOYHHKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATh MOMCK, aHAJIN3, CHCTEMATU3AlMI0 U MHTEPIPETALUI0 UHPOPMALIUU
Pa3NUYHBIX BUAOB U (POPM IPEACTABICHUS;

OLICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CpEACTBA WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3alMOHHBIX 3a7a4 C COOJIIOJICHHEM TPeOOBaHUI 3PrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, pECypcOCOEpeXeHHs, IMPAaBOBBIX W OTHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 06€30MacHOCTH;

CO3/IaBaTh TEKCTHl (PU3MUECKOTO COAEp)KaHUS B PA3IUYHBIX (Qopmarax C y4ETOM Ha3HAYCHUS
MHGPOPMAIIUY U LIEICBOI ayIMTOPUH, BEIOUPAst ONTUMAIIbHYIO (DOPMY MPEICTABICHHS U BU3yaTU3aIlHH.

KoMMyHHKaTHBHBIE YHUBepPCaJIbHbIE Y4eOHbIE 1eliCTBUA:
OCYIIECTBIISITH OOIIEHUE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU ACATEIBHOCTH;
pacro3HaBaTh MPEANOCHIIKY KOH(MIMKTHBIX CUTYalluid U CMArYaTh KOH(IUKTHI;
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Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHHEM SI3bIKOBBIX CPE/ICTB;

HOHMMATh U MCIOJIb30BaTh MPEHMYIIECTBA KOMaHIHON U HHANBUIYAIbHOMN paboThL;

BBIOMPATh TEMATUKY U METOJBI COBMECTHBIX JCHCTBHUH C YIETOM OOIMIMX MHTEPECOB U BO3MOYKHOCTEH
Ka)XI0T0 4IeHa KOJUICKTHBA,

MIpUHUMATh LCJIN COBMECTHOH ACATCIIBHOCTH, OPTraHHU30BLIBATL U KOOPAWHUPOBATH HeﬁCTBHH no eé
JOCTIKCHHUIO: COCTABIIATh IUIaH JICUCTBUIL, paclpelessiTh pOd ¢ y4ETOM MHEHHUI YYaCTHUKOB, 00CYXKIaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh KauyeCTBO CBOErO BKJAJa M KaXIOr0 YYaCTHHKA KOMAHIbl B OOIIMIl pe3yibTar Io
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJyiaraTb HOBbIC [IPOCKTHI, OLCHUBATh MJICH C MO3UIMU HOBH3HBI, OPUTHHAIBHOCTH, ITPAKTHICCKON
3HAYUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHTYAlMsAX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPcAJIbHbIE YUeOHbIE 1eliCTBUA
Camoopranmnsanus:

CaMOCTOSITEIILHO OCYIIECTBIISATh IMO3HABATEIBHYIO JCITEILHOCTh B 00JIACTH (DM3WKU U aCTPOHOMUH,
BBISBJISTH MPOOJIEMBI, CTABUTh U (YOPMYJIHPOBATH COOCTBEHHBIE 3aa4H;

CaMOCTOATCIIBHO COCTABJIATH IIAH PCIICHHA paC‘-IéTHBIX 1 Ka4CCTBCHHBIX 3aJad, IIJIaH BBIIIOJIHCHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PeCypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNIOYTCHUN;

AaBaTb OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH yueOHOTO MPpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apIryMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHWIO M TIPOSBICHHUIO JPYIUIMA B O0O0JACTH (PU3UKH, IOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH MHTE/IEKT:

JaBaTh OLIEHKY HOBBIM CHTYaI[UsiIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OLIEHUBATH COOTBETCTBUE
pE3yJbTaTOB LIEISAM;

BIIa/ICTh HABBIKAMHU TI03HABATENBHOM pedIeKCMM KaK OCO3HAHUS COBEpUIAEMBbIX JECUCTBUNH U
MBICJIIMTCIIBHBIX ITPOLIECCOB, UX PC3YJIBTATOB U OCHOBaHHfI;

UCIOJIb30BaTh TPUEMBI peICKCUU TSl OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEILICHUS;

YMETH OICHHUBATH PUCKHU U CBOCBPECMCHHO INPUHUMATDL PCIICHUS 110 UX CHUIKCHUIO,

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNIbTaTOB ACSITEIbHOCTH;

IMpUHHUMATh C66H, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNIbTaTOB ACSITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce nocTrkeHUs] TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTpamMMbl MO (U3UKE IS YPOBHS
cpeaHero ooOmero oOpa3oBaHHs y OOYyYalOMIMXCSl COBEPIICHCTBYETCS SMOLMOHAJIBHBIN HWHTEIUIEKT,
MpeIoararouii chOpMUPOBAHHOCTE:

CaMOCO3HaHUSI, BKJIIOYAIOMIETO CHOCOOHOCTh TMOHUMATh CBOE SMOLMOHAIBHOE COCTOSHHUE, BUICTH
HaIpaBJIeHUs Pa3BUTHUS COOCTBEHHOW AMOLIMOHAIIBHOM cephl, ObITh yBEpEHHBIM B ce0e€;

CaMOpETYJIMPOBAHHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTh aJaTUPOBATHCS K AMOIMOHAIBHBIM W3MEHEHUSM U MPOSBISATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAllUW, BKJIIOYAIONICH CTpPEMJICHHE K JOCTIDKCHUIO LIETHM U YCIeXy, ONTHMH3M,
HHUIUATHUBHOCTb, YMCHHUC HGfICTBOBaTB HUCX0ds U3 CBOUX BO3MO)KHOCT€I>1;

SMIATHH, BKIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh SMOIMOHATILHOE COCTOSIHUE APYTUX, YIYUTHIBATH €T0
MIPH OCYIIECTBIICHUH OOIICHWUS, CTIOCOOHOCTh K COUYBCTBHUIO U COIIEPESIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTH BBICTPAMBATH OTHOILIEHHUS C JPYTMMH JIOIbMH,
3a00TUTHCS, TIPOSBIATH MHTEPEC U pa3pemaTb KOHPIUKTEHI.
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NPEJMETHBIE PE3YJIbTATbBI

K xonmy oOydyenus B 10 kiiacce mpeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YYArOIUXCA YMEHUI:

JEMOHCTPUPOBATh Ha IpPHUMEpPax posib U MECTO (PU3UMKU B (OPMUPOBAHUM COBPEMEHHOW Hay4dHOM
KapTUHBI MUPA, B pa3BUTUH COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUUECKON AEATEIbHOCTH JIIOJIEH;

YUWUTHIBaTh TIPaHULbl NPUMEHEHUS H3YyYEHHBIX (QU3MYECKUX MOJENEH: MaTepuanbHas TOYKa,
MHepLUalbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TENIO, WACATbHBIM ra3, MOJEIM CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPABIX TEJI, TOUEUHBIN AIEKTPUUECKUI 3apsi]l IPU pelIeHUU PU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHHS (TMPOLECCh) U OOBACHATh MX HAa OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJISIPHO-KUHETUUECKONH TEOpPUM CTPOEHHUS BEIIECTBA M DJJICKTPOJUHAMHMKHU: PpPaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE IMaJeHUE TeJl, JBWKEHHE IO OKPY)XHOCTH,
MHEpIUs, B3auMo/ieiicTBue Tei, TudQy3us, OpOyHOBCKOE JBMKEHUE, CTPOCHUE KUJKOCTEH U TBEPIBIX Tell,
M3MEHEeHHe 00bEMa Tel MpU HarpeBaHuM (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, UCIIApEHUE, KOHJICH AL,
IUIaBJIEHUE, KPUCTAIIM3alus, KHUIIEHHE, BIAXXHOCTh BO3/yXa, IIOBBIIIEHUE [aBJICHUS Ta3a IpPU €ro
HarpeBaHWU B 3aKPBITOM COCYyJE, CBS3b MEXAy IapaMeTpaMH COCTOSHHS Ta3a B H30Mpoleccax,
ANEKTpU3aLUS TN, B3aUMOJEHCTBHUE 3aps10B;

OIUCBHIBATh MEXAaHUYECKOE JIBHKEHHE, HUCHONb3ys (U3MYeCKHe BEIUYMHBL KOOpPJUHATA, IIyTh,
[IEpEMEIIEHUE, CKOpPOCTb, YCKOPEHHE, Macca Tejla, CHJIa, UMIYJIbC Tejla, KUHETUYecKas »Heprus,
NOTEHIMAJIbHAsE YHEeprus, MexXxaHuueckas paboTa, MEXaHHMYeCKash MOIIHOCTb; MpPHU ONHUCAHUM HPaBUIBHO
TPaKTOBaTh (PU3NYECKHUI1 CMBICII HCIIOJIb3YEMBIX BEIMUNH, UX 0003HAUECHUSI U €AMHUIIBI, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOIME JTAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTMMU BETMUYUHAMU;

OIMCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEN W TEIUIOBHIC SBJICHUS, WCHOJIB3ysd (U3NYECKHE
BEJIMYMHBL: [JaBJICHUE TIa3a, TeMIlepaTypa, CpeAHsAs KUHETHYecKas HHEepPIrus XaoTHYECKOTO JBMXKEHUS
MOJIEKYJ, CPEAHEKBAJApaTUUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprus, padora
ra3a, Ko3((QUIHEHT MOJE3HOro JIeHCTBUS TEIUIOBOIO JIBUTATENs; MPU OMNUCAHUM NPABHIBHO TPAKTOBATh
(Gu3NYeCKU CMBICT HCIOJB3YyEeMBIX BEJIMYMH, MX OOO3HAUYEHUS W €IUHHIBI, HaXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIIUE TAHHYIO (PU3UYECKYIO BEIMUHUHY C APYTMMHU BEITMUMHAM;

OIMCHIBAaTh M3YYEHHBIE AIEKTPUUYECKUE CBOICTBA BELIECTBA M AJIEKTPUUYECKUE SIBJIEHUS (IIPOLECCHI),
UCHONb3Yysl (PU3MUECKUE BEIUYMHBL: JIEKTPUUYECKUM 3apsf, 3JIEKTpUUYECKOoe I10Jie, HANpsHKEHHOCTh IO,
MOTEHIMAJl, PAa3HOCTh MOTEHIMAJIOB, NPU ONUCAHWW TPABWIBHO TPAKTOBATh (UIUUYECKUN CMBICT
UCIOJIb3YEeMbIX BEJIWYHMH, WX OOO3HAYEHUsS M EIUHMIbI, YKa3blBaThb (DOPMYJbl, CBS3bIBAIOIIME JAHHYIO
(U3NYECKYIO BETMYHUHY C APYTUMH BETHYNHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE MPOLECCHl U SABJICHUS, UCHONb3YS (PU3NYECKHE 3aKOHBl M MPUHLIUIIBL:
3aKkoH BcemupHoro tsarorenus, I, II u III 3akonel HproTOHA, 3aKOH COXpaHEHUs MEXaHUYECKON SHEPIuw,
3aKOH COXpPaHEHHUs UMITYJIbCa, IPUHIIMII CYTIEPIIO3UIIUH CUJI, IPUHLUI PAaBHOIIPABHSI HHEPLUAIBHBIX CHCTEM
0TCY€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, TAa30BbIE 3aKOHbI, CBSI3b CpEAHEH
KMHETHYECKOW SHEpruM TEIUIOBOIO JBM)KEHUS MOJEKYyJ C aOCOJIOTHON TeMmIepaTypoil, NepBblii 3aKOH
TEPMOJMHAMHUKY, 3aKOH COXpPAaHEHHUsS DJJIEKTPUUECKOro 3apsiia, 3akoH KynoHa, mpu 3ToM pasnuyaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE M YCIOBHs (IpaHMIbI, 00JacTi)
[IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIIBI ASHCTBUS MAlllUH, IPUOOPOB U TEXHUUECKUX YCTPOWUCTB; pa3indarh
YCIIOBHSI UX 0€3011acHOTO UCTIONBb30BAaHUS B TIOBCETHEBHON JKU3HU;

BBINOJIHATH SKCIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3HMUECKUX SABJICHUH U MPOLECCOB C UCIOIb30BaHUEM
NOpSIMBIX W KOCBEHHBIX H3MEpPEHHH, MPH 3TOM (OPMYIHUPOBATH MpoOieMy/3aqady M THIIOTE3Y y4eOHOTO
HKCHEPUMEHTa, CcOOUpaTh YCTAHOBKY W3 HPEIJIOKEHHOIO O0OpYyAOBaHUS, NPOBOJUTH ONBIT U
(hOopMyIIMPOBATH BEIBOJIBI;

OCYLIECTBIIATh MpPsSIMble M KOCBEHHbIE H3MEpeHHs (U3NYECKMX BEJIMYUH, IPU ITOM BHIOHMpATH
ONTUMAaJIbHBIN CLIOCOO M3MEPEHUS U UCII0NIb30BAaTh U3BECTHBIE METOIbI OLIEHKH IOIPELTHOCTEN U3MEPEHUH;

UCCIIeIOBaTh 3aBUCHUMOCTU MeEXAYy (GU3MYECKUMHU BEJIMYMHAMU C HCIOJIb30BAHUEM IPSMBIX
M3MEPEHUH, TIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH PE3yJIbTAThl MOJyYCHHON 3aBHCHMOCTH
(bu3n4ecKUX BEJIMYUH B BUJIE TaOIUI U TpaMKOB, JieNaTh BHIBOJIbI IO PE3YJIbTaTaM HUCCIIEA0BAHUS;
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coOnrofaTh mpaBuia 0O€30MacHOro TpyJda MpH MPOBEACHUU HCCIENOBAaHUN B paMKax ydeOHOro
OKCIIEPUMEHTa,  y4eOHO-MCCIEAOBATEeIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAaHHEM
MU3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHUS;

peuiath pacy€THbHIE 3a/1a4M C SIBHO 3aJJaHHOU (PU3NYECKOM MOJIEIbIO, UCIIONB3Ys (PU3UYECKUE 3aKOHBI
Y TIPUHIUIIBI, HA OCHOBE aHAJIM3a yCIIOBUS 3a7a4d BBIOUPATH (PU3HUECKYIO MOJICNb, BBIICIATH (PH3UUCCKUC
BEJIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE Ui €€ pelIeHHs], MPOBOIUTh PAcu€Thl U OLEHUBATH PEAbHOCTD
MOJTYYEHHOTO 3HaUeHUsl (PU3NUECKON BETUUHHBI,

penaTh Ka4YeCTBEHHBIE 3a/1a4i: BBICTPAMBATh JIOTMUYECKU HEMPOTUBOPEUUBYIO LIETIOUKY PacCyXACHUI
C OIIOPOI1 Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHMUS;

UCIIOJIb30BaTh TMPHU PEIICHWH Y4YEeOHBIX 3a7ad COBpPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTUU IS
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPNPETALUM U TPEACTABICHHUS YYEOHOM U HAYy4YHO-TOMYJSPHOM
uH(pOpMallMK, TONYYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH AaHAIU3UPOBATH MOIYyYaEMYIO
nHPOPMALIHNIO;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOekKHBIX YUEHBIX-(DU3HKOB B DPAa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKHE 3HaHHMsS 1O (U3MKE B TOBCETHEBHOM >KU3HU UId OOecreyeHus
0e30IMmacHOCTH MpH 00paIIeHny ¢ TPHUOOPaMy U TEXHHYESCKUMH YCTPONCTBAMH, JIJISI COXPAHECHHUS 3I0POBbS H
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpelie;

paboTaTh B TPYIIE C BBIOJHCHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IIIAHUPOBATH PabOTy TPYIIIBL,
paloHaIbHO pacIpeAesaTh O0S3aHHOCTH W IUIAHUPOBATh AESITEIbHOCTh B HECTAHIAPTHBIX CUTYaIIUAX,
aJICKBATHO OIICHUBATH BKJIJl KAXIO0TO U3 YYACTHUKOB I'PYIIBI B PEIICHUE PACCMATPUBAEMON MPOOIIEMBI.

K xoniy o6yuyenus B 11 kiacce nmpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MPHUMEpax poJib U MecTo (PU3UKU B (OPMHUPOBAHUM COBPEMEHHOW HAy4dyHOM
KapTUHBI MUpPa, B PA3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKOU NIEATEIBHOCTH JIKOJCH,
L[EJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUYHUTBHIBATh TPAHUIBI MPUMEHEHUS H3YUYCHHBIX (PU3NYECKHX MOJIETCH: TOYCHHBIA JJIEKTPUUECKHUI
3apsj, JIyd CBETa, TOYCUHbI MCTOUYHUK CBETA, siICpPHAs MOJENb aTOMa, HyKJIOHHAsI MOJENIb aTOMHOIO sJIpa
IIpU pelieHny (PU3NYECKUX 3a1ay;

pacno3HaBaTh (u3nueckue sABIeHHS (Tpolecchl) U OOBICHATH HX HA OCHOBE 3aKOHOB
JJIEKTPOJMHAMUKH W KBAHTOBOW (DU3HKH: JIEKTPUIECKAs IPOBOIUMOCTD, TETUIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JCHCTBUA TOKa, B3aUMOJCHCTBHE MAarHUTOB, >JIEKTPOMAarHUTHAs WHIYKLUS, JIEUCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJIHUK C TOKOM M JIBIKYIIHICS 3apsii, SJI€KTPOMArHUTHbBIE KOJIEOAHUS U BOJIHBI,
MPSIMOJIMHEHHOE pacHpOCTpaHEHUE CBeTa, OTpa)KeHHe, MperoMieHHe, HHTephepeHuus, Iudpakuus u
MOJIApU3aIvsl CBETa, JUCTepchs cBeTa, gorodnekrpudeckuii d3¢dext (hoTodddekr), cBeToBOE aaBleHUE,
BO3HUKHOBEHHUE JTMHEHYATOrO CIIEKTPa aTOMa BOJOPOA, €CTECTBEHHAs! U UCKYCCTBEHHAs palu0aKTUBHOCTb;

OMHUCHIBATh W3YYEHHBIE CBOMCTBA BEHIECTBAa  (DJIEKTPUYECKHE, MAarHUTHBIC, OINTHYECKHE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CPEl) M AJIEKTPOMArHUTHBIC SIBICHUS (TPOILIECCHI), UCIOIB3YS
(du3MYeCKre BETUYHMHBL: JJICKTPUYCCKHUI 3apsiji, CHJIa TOKA, IEKTPUICCKOE HAIMPSHKCHHE, JJICKTPUUYCCKOES
COINPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJTIOB, JIEKTPOJABUKYIIAs CUiIa, paboTa TOKa, MHAYKLHUS MarHUTHOTO
nosisi, cuiia Ammepa, cuia JlopeHiia, HHIYKTUBHOCTh KaTYIIKH, SHEPTHUS AJIEKTPUYECKOTO U MarHUTHOTO
noJyied, TMepuojJ W dYacToTa KoyiebaHWil B KoyiebaTeNbHOM KOHTYpe, 3aps] M cujia TOoKa B IIpoIecce
TApPMOHHYECKHUX JJICKTPOMATrHUTHBIX KOJIeOaHWid, (POKYCHOE PACCTOSIHHME W ONTHYECKAas CWJIA JIMH3BI, TIPH
OMHMCAaHUU TPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIONb3YyEeMbIX BEIMYUH, UX OOO3HAYCHUS H
€/IMHHUIIBI, YKA3bIBATh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DH3UYECKYIO BETUYHUHY C IPYTHMH BEITUIHHAMU,

OMKCHIBATh M3y4YCHHBbIC KBAHTOBBIC SIBIICHUS M TMPOILIECCHI, HCHONB3YS (U3MUYECKUE BEIMYUHBI:
CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCcTOTA CBETA, YHEPTUS U UMIYJILC (HOTOHA, TIEPUOJ
MoJTypacmaja, dHeprusi CBA3M aTOMHBIX SiJiep, MPU OMUCAHUH MPABHJIBHO TPAKTOBATh (PU3MUECKUN CMBICI
HCIOJIb3YEMBIX BEIMYHMH, MX O0O3HAUCHUS WM CIUHHUIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKOM BETUUYHHBI;

aHAIM3UPOBATh (PU3UUYECKUE TMPOILECCHI M SIBICHUS, HCIONB3Ysd (PU3NUICCKUE 3aKOHBI M TPHUHIIUIIBL:
3akoH OMma, 3aKOHBI MOCJEAOBATEIBHOTO W MapajUIeIbHOTO COEIMHEHHS! MPOBOJAHHUKOB, 3aKOH Jloyms—
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Jlenna, 3aKOH 3IEKTPOMArHUTHOM WHAYKLHHU, 3aKOH MPSIMOJIMHEWHOTO PacIpOCTpAaHEHHUS CBETAa, 3aKOHBI
OTpaXEHUS CBETa, 3aKOHbI TMPEIOMJICHHsS CBETa, ypaBHeHHE OWHIITeHHa 11 ¢doTtorddekra, 3aKoH
COXPAHEHHUSI PHEPIUHU, 3aKOH COXPAHEHUS MMIIYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsjia, 3aKOH
COXPaHEHUs MacCOBOTO YHUCIA, MOCTYNaThl bopa, 3aKOH PaJMOaKTUBHOTO pacmajaa, MpH 3TOM pas3inyarhb
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BBIPAKEHHE M YCIOBUSA (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OIIpEEIIATh HallpaBJIEHUE BEKTOPA UHAYKLIMA MarHUTHOIO MOJIsI IPOBOJIHUKA C TOKOM, CHJIbI AMIlepa
u cuibl Jlopenna;

CTPOUTH M OTHCHIBATH N300paKEeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKaJIOM, TOHKOH JTMH30M;

BBITIOJTHATH YKCIIEPUMEHTHI TI0 UCCIIEI0OBAaHUIO (PU3UUECKHX SBJICHUHN U MPOLIECCOB C UCTIOIB30BAHUEM
IOpSIMBIX W KOCBEHHBIX M3MEPEHHIA: NMPHU 3TOM (OPMYIHPOBATH MPOOJIeMy/3a/1auy U THIIOTE3Y Y4eOHOTo
SKCIIEPUMEHTa, COOUpaTh YCTaHOBKY U3 NPEJIOKEHHOIO O00OpyHOBaHUS, NPOBOAUTH OMbBIT H
(hOopMyIIMPOBATH BEIBOJIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BEIMYUH, MPH STOM BBIOUPATH
ONTUMAaJIbHBIN CLIOCOO M3MEPEHUS U UCII0NIb30BAaTh U3BECTHBIE METOIbI OLIEHKH IOIPELTHOCTEN U3MEPEHUH;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCIIOJIIb30BAHUEM MPSIMBIX MU3MEPEHUN: MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBAThH PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEJTMYMH B
BUJIe TaONHIl U TpadUKOB, AeNaTh BBIBOJBI [0 PE3yNIbTaTaM MCCIEIOBAHMUS;

coOmonatk mpaBmia 0€30MacHOTO TpyAa IPH IMPOBEIACHWM HCCIENOBAaHWA B paMKax y4eOHOTro
OKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEPHUTENBHBIX YCTPOMCTB U JJAOOPaTOPHOTO 00OPYIOBaHUS;

pemath pacy€THHIE 3a/1a4M C SIBHO 3aJJaHHOU (PU3NYECKOM MOJIEIbIO, UCIIONIB3Ysl (PU3UYECKUE 3aKOHBI
Y TIPUHIIUIIBI, HA OCHOBE aHAJHM3a YCIOBHS 33Jaud BHIOMPATh (U3NYECKYIO0 MOJEIb, BBIIEIATh (PU3NIECKUE
BEJIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE Ui €€ pelIeHHs], MPOBOIUTh PAcU€Thl U OLEHUBATH PEAbHOCTD
MIOJIyYEHHOT'0 3Ha4€HUs (PU3NUECKON BEIUYUHBI;

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKU HEMPOTHUBOPEUMBYIO IIEMIOYKY pPacCyXIeHUN
C OIIOPOI Ha N3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHMUS,

UCIOJIb30BaTh TMPHU PEIICHWH Y4EeOHBIX 3a7ad COBPEMEHHbIE MH()OPMAILMOHHBIE TEXHOJIOTUU IS
[IOMCKA, CTPYKTYpUPOBAHMS, HUHTEPIPETALMU M MPEACTaBICHUS Yy4eOHOM U HAy4YHO-IOIMYJISPHOU
uH(pOpMallMK, TONYYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH AaHAIU3UPOBATH MOIYyYaEMYIO
nHOPMALHNIO;

OOBSICHATH MPUHLIUIBI IEUCTBUS MAaIlIUH, TPUOOPOB M TEXHUYECKUX YCTPOMNCTB, pa3inyarh YCIOBUS
uXx 0€30I1aCHOTO MCIIOJIb30BAaHMSI B TIOBCEHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(DM3UKOB B pPa3BUTHE HAyKH, B
00BSICHEHHUE MTPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH,

UCIOJIb30BaTh TEOPETHYECKHE 3HaHWsS 1O (U3MKE B TOBCETHEBHOM >KU3HU UIg OOecredeHus
0€30MacHOCTH MPH 0OpaIleHNH ¢ MTPUOOPaMH U TEXHUYECKUMHU YCTPOHUCTBAMH, JJISi COXPAHEHHS 3I0POBBS U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpelie;

paboTaTre B TpyIIE C BBITOJHEHHEM PA3JIMYHBIX COLMANBHBIX POJICH, INIAHUPOBATh PabOTy TPYIIIHI,
paloHaIbHO paclpeaesaTh O0S3aHHOCTH W IUIAHUPOBATh AESITENbHOCTh B HECTAHIAPTHBIX CUTYaIUAX,
a/IeKBaTHO OLIEHMBATh BKJIAJ KaX0I0 U3 YYACTHUKOB I'PYIIbI B PELIEHUE pacCCMAaTPUBAEMON MTPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3ie/ioB U TeM B K 0 JyekTpoHHbIE (HU(POBBIE) 00pa3oBaTeIbHbIE
. nporpamMMeI cer OHTPOJIbH paKTHYecK pecypes
0 ble padoThI ue padoThbl

Pazpea 1. PU3ZUKA U METO/JIbI HAYYHOTI'O ITIO3HAHUA

1.1 @Pu3KKa U METOJIbl HAYYHOT'O TO3HAHHUS 2 bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubnuoteka I{OK https://m.edsoo.ru/7f41bf72
2.2 Jlnnamuka 7 bubnuoteka I{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 | bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18

Paznea 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOJINMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM

3.1 9 1 bubnuoteka I{OK https://m.edsoo.ru/7f41bf72
TEOPUHU
32 OCHOBBI TEPMOJIMHAMUKHU 10 1 bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72
33 ATDCTaTHBIE COCTOSHMS BEIICCTBA. 5 Bu6miorexa LIOK https:/m.edsoo.ru/7f41bf72
@Pa30BbIe IEPEXOBI
Wroro no pazneny 24
Pasznen 4. DJIEKTPOJIMHAMUKA
4.1 DJIEKTpOCTaTUKA 10 | bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
4.2 Hocroammbiit snexpueckit Tok. Toku B 12 1 bubmuoteka I{OK https://m.edsoo.ru/7f41bf72
Pa3IUYHBIX Cpeliax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
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11 KUIIACC

KoauuecTBo 4acoB

Ne HaunMenoBaHue pa3iesioB U TeM B K n DJIeKTpPOHHBIe (HH(pPOBbIe) 00pa3oBaTeIbHbIE
/i nporpaMMeI cer OHTPOJIbHBIE paKTHYecKue pecype
0 padoThbI padoThbI
Pa3nen 1. 9JIEKTPOJANHAMUKA
1.1 Maruutioe nose. S1eKTpOMarHuTHaA 11 1 3 bu6mmoteka LIOK https://m.edsoo.ru/7f41¢97¢
UHAYKIHS
Hroro no pazneny 11
Paznen 2. KOJJEBAHUWS U BOJIHBI
2.1 Mexaru ecke 1 51IeKTPOMArHHTHEIC 9 1 bu6mmoteka LIOK https://m.edsoo.ru/7f41¢97¢
KoJieOaHus
2.2 Egi);lflmqewne 1 STICKIPOMATHUTHBIC 5 1 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢c
2.3 Onrtuka 10 3 bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 24

Pa3nea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

OcHOBBI crielIMaIbHON Teopuun

3.1 4 1 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢c
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTHUKHU 6 bubmmoteka IIOK https://m.edsoo.ru/7f41¢97¢
4.2 CrtpoeHue atoma 4 bubnnoreka [{OK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubnuoreka [{OK https://m.edsoo.ru/7f41c¢97¢c
Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

DneMEeHTBl aCTPOHOMUU U

31 acTpopU3UKH

7 1

bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢c
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Hroro no pazneny

Pasnea 6. OGOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O06o0maronee MOBTOPEHHE 4 H bu6nmoteka [IOK https://m.edsoo.ru/7f41¢97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 63
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBo 4acoB JlaTta
Nen/n | Tema vooka K n H3VaeH eKTPOHHBbIE HU(POBHIE
) P Bcero OHTPO.ILH PaKTHIECK y o0pa3oBaTejibHbIE PECYPChI
ble paboThI ue padoTbl us
®dusuka — Hayka o npupoze. Hayunsie meTozasl bu6mmoreka [IOK
1 1
IIO3HAHUS OKPY’KAIOILIEro MUpa https://m.edsoo.ru/ff0c32e2
2 Conpemtrmol ot g B i BuGmorexa LIOK
P N v P Up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON e TEeIbHOCTH JIIOICH
, | Mo e Qoo | B LOK
. - Hiepemett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PasHoMepHOE IPIMOIHMHENHOE NBUKEHHE 1 Bubmaorexa LIOK
P p o https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE IPAMOINHENHOE IBUKECHUE 1 Bubmorexa IIOK
yCeKop P A https://m.edsoo.ru/ff0c372¢e
5 CBobOogHOe majzicHne. Y CKopeHrue CBOOOIHOTO 1 bubmmoreka [JOK
naJeHus https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe npuxeHue. [[puxenue 1 bubnuorexa [JOK
MaTepUaIbHOU TOUKH 10 OKPY’KHOCTH https://m.edsoo.ru/ff0c3ada
IT OTHOCHUTEIbHOCTH I ammies.
8 I/IﬁzHHII//II:IIHL:;Ie Z;CJ;ZI\}/EH f)I:cquI;mHﬂe BBIN 1 Bubmaorexa LIOK
pi - ep https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
M . T
9 cnicchToeﬂc?ﬁ S;;IoaH HEI;IOEITI(I)I;I; C?’;eﬁ:f: HIfIIaI/JI'IIiHOﬁ 1 Bubmaorexa LIOK
' P A P https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tpernii 3akoH HpI0TOHA [U1s1 MaTepHAIIBHBIX 1 bu6mmoteka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOTO TAroTeHus. Cuna TSHKECTH. 1 bubnmnoreka [JOK

[IepBast KocMu4eCKasi CKOPOCTh

https://m.edsoo.ru/ff0c3d00

24



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

bubnnoreka [JOK

12 Cuna ynpyroctu. 3akoH I'yka. Bec Tena
yipy y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuenrt tpennsa. Cuna
13 con OTI;)/IBJ'IGHI/IH I ql)/l(b,I[BI/I)KeHI/II/I;) Teja B Bubmaorexa LIOK
P P https://m.edsoo.ru/ff0c3{76
JKUIKOCTH WJIU ra3e
[TocTynarenbHOE 1 BpalaTeibHOE JBUKEHUE
a0COJIIOTHO TBEPAOTO Tesla. MOMEHT CHUIBI. bu6mmoreka [IOK
14 .
[1neuo cunel. YcioBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynsc MaTepraabHON TOUYKH, CUCTEMBL
15 MaTeyHaﬂbelxpTOqu mn JII)(’: CHUJIBL. 3aKOH Bubmrorexa [JOK
p ) Y ' https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMIyJbca. PeakTHBHOE TBUKEHHE
Pabora 1 momHoCTE cuiibl. Kunetnueckas
16 SHEPrust MaTIeLI HaIBLHON TOUKH. Teopema 00 Bubmorexa IIOK
P P N P https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW YHEPTHH
[TorennmansHas sHeprus. [loTeHnnanpHas
SHEPTHUsl YIPYro AePOpMUPOBAHHOMN MPYKUHBI. bubnmoreka [JOK
17
[ToTennuanpHas SHEPTUs Teaa BOIU3U https://m.edsoo.ru/ff0c461a
TTOBEPXHOCTU 3eMITH
ITorennnaabHble U HEMOTEHIINAIBHBIE CUJIEL.
18 CBs13b pabOTHI HEMOTCHITUAIBHBIX CHII C bu6mmoreka [IOK
M3MEHEHHEM MEXaHUYECKOM 3HEPTUU CUCTEMBbI https://m.edsoo.ru/ff0c478c
TeJl. 3aKOH COXPAHCHHSI MEXaHMYECKOW SHEPT U
Jlabopartopnas padota «MccnenoBanue cB3u
19 paboThI CHITBI C I3MEHECHHEM MEXaHUIECKON
SHEPTHH TeJla Ha IPUMEPE PaCTKCHUS
PE3MHOBOIO KI'yTa»
KonrtponsHas padora no reme «KunemaTnka. Bbu6mmotreka [IOK
20
Jlunamuka. 3aKOHbI COXpaHEHUs] B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE ITOJIOKEHUS MOJIIEKYIIAPHO-
21 KHHEeTH4ecKou Teopun. bpo H}(I)Bcioe JIBYKCHHE Bubmrorexa [JOK
pHH. bpoy ' https://m.edsoo.ru/ff0c4dc2
Tl ysns
22 XapaxkTep JIBH)KCHUS U B3aUMOJICHCTBUS YaCTHIL
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BeniecTBa. Mozenu CTpOeHUs ra3oB, JKUJKOCTEH
U TBEPABIX TEI

Macca monekyn. KonnuecTBo BemecTsa.

23
[TocTostHHas ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u e€
n3Mepenue. [Ilkana remneparyp Llenbcust
25 Wneansusiii ra3 B MKT. OcHOBHOE ypaBHEHHE bubnuoreka [JOK
MKT https://m.edsoo.ru/ff0c4fde
AGcomroTHas TeMiepaTypa Kak Mepa cpeiHei
26 KUHETUYECKOHN DHE EI/II/IypBI/I)KeHI/IﬂpMOJ?eIf[ 1 buGamorexa LHOK
Prii . v https://m.edsoo.ru/ff0cS11e
YpaBHenue MeHneneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabota «MccnenoBanue
28 3aBUCHUMOCTH MEXKIY IapaMeTpaMH COCTOSHHUS
pa3peXKEHHOTO ra3ay
29 H3omnporiecchl B uAcamIbHOM ra3e U UX bu6mmoreka [IOK
rpaduyecKoe NpeAcTaBIeHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEpIrus TEpMOJUHAMUYECKON
30 CUCTEMBI U crioco0bI €€ n3mMenenus. KonnuectBo bubnmnorexka [JOK
TEIUIOTHI U paboTa. BHyTpeHHSS SHEpTHs https://m.edsoo.ru/ff0c5952
0JIHOATOMHOT'0 MI€AJIbHOTO ra3a
31 Bupael Terionepenaun bubmorexa [IOK
! e https://m.edsoo.ru/ff0c5c36
I I Bumorera LOK
p PEAATe. AN https://m.edsoo.ru/ff0c5c36
poIIecC
33 [lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bu6mmoteka [IOK
MIPUMEHEHHE K H30MpoIleccaM https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTs nporieccoB B mpupojae. Bropoit bubnmnorexka [JOK
3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/ff0c6230
. . b K
35 [Tpunmun nevicreus u KI/{ TernmoBoi MamnHb nbamotexa LO

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

[uka Kapuo u ero KII1J{

37 DKOJIOTHYECKHE MPOOJIeMbI TeINIOIHEPTeTUKH
38 O6o6maromuii ypok «MomnekynsipHas (pusuka. bubnmnorexka [JOK
OcCHOBBI TEPMOJIMHAMUKI https://m.edsoo.ru/ff0c6938
39 KonrtponsHas pabora o Teme «MomnekynsipHas Bbu6mmoteka [IOK
¢buzuka. OCHOBBI TEPMOJMHAMUKNY https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u koHaeHcanus. Mcnapenue u bubnmnoreka [JOK
KUTICHUE https://m.edsoo.ru/ff0c63b6
41 AOconoTHAs 1 OTHOCHTEIIbHAS BIAXKHOCTh bubmuoreka [JOK
Bo3ayxa. HachleHHslil map https://m.edsoo.ru/ff0c64d8
o | e K 1 mopme B LOK
' p P ’ https://m.edsoo.ru/ff0c6510
Kunxue kpucramibl. CoBpeMeHHbIE MaTepUabl
43 [InaBnenue u kpuctamm3anus. Y qeapHast bu6mmoreka [IOK
TerioTa riasnerus. CyOonumarus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIUIOBOTO Oaanca bubmorexa [IOK
P https://m.edsoo.ru/ff0c6820
Dnektpusanus Ten. DIeKTpUuuecKui 3apsa. Jsa bubnmnorexka [JOK
45
BU/JIA 3JIEKTPUUECKHX 3apsiI0B https://m.edsoo.ru/ff0cbbec
[TpoBOAHWKH, TUAIEKTPUKH U TIOTYIIPOBOTHUKH. bubnmmoreka [JOK
46
3aKOH COXpaHEHUs INEKTPUUECKOro 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3aumogeiictBue 3apsanoB. 3akoH KyioHa. bu6mmoreka [IOK
ToueuHblil 37eKTpUUECKUH 3apsij https://m.edsoo.ru/ff0c6ced
| e S O Buorea 10
DUIATRY Synep oS P ' https:/m.edsoo.ru/ff0c6df2
JInHnK HanpsHKEHHOCTH
49 PaboTa cuit aeKTpoCTaTuYecKOoro mos. Bbu6mmoteka [IOK
[Torennman. PazsocTh noTeHIIagIoB https://m.edso0.ru/ff0c6100
o | T e Busorea 101
p ' p https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
51 DnekrpoémkocTb. KoHnieHcaTop bubamnoreka [JOK
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https://m.edsoo.ru/ff0c7126

52

ONEKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPA.
DHeprus 3apsHKEHHOI0 KOHAEeHcaTopa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padora "U3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa'

54

[IpuHIMT EUCTBUS U TIPUMEHEHHE
KOHJICHCAaTOPOB, KOIUPOBAJIILHOTO amliapara,
CTPYHMHOT'O IPUHTEPA. DIIEKTPOCTATUUYECKAS
3amuTa. 3a3eMIICHHE JICKTPOIIPHOOPOB

55

DNEeKTpUUECKUN TOK, YCIIOBUS €TI0

cymectBoBaHus. [locTosHHbIN TOK. CHila TOKa.
Hanpsokenue. Conpotusiienue. 3akoH Oma s

y4JacTKa LeTnn

56

HOCHCHOB&TGHBHOG, mapaujiCJibHOC, CMCIIAHHOC

COeMHEHNE TPOBOTHHUKOB. JlabopaTopHast
pabota «/3y4eHne CMEeIIaHHOTO COCTMHEHUS
PE3UCTOPOBY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOIITHOCTH 3JEKTPHUUECKOTO TOKA.
3axoH /Dxoyns-JleHna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa Ju1s MOJIHOM (3aMKHYTOI)
aeKTpudeckon nenu. Koporkoe 3ambikaHue.
Jlaboparopnas pabota «M3mepenue 31C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
CONPOTUBIICHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DeKTpOHHAs TPOBOAUMOCTH TBEPABIX
METAJIJIOB. 3aBUCUMOCTh COIPOTHBIICHUS
METaJUIOB OT TEMIIEPaTYPBHI.
CBepXIpOBOJIUMOCTh

60

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITYYKOB

61

[TonmynpoBOIHUKH, UX COOCTBEHHAS U
IpUMecHas rnpoBogumoctb. CBoiicTBa p—n-
nepexoa. [loaynpoBoJHUKOBBIE TPHUOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNeKTpUUECKUH TOK B paCTBOpaX U paciiaBax

bubnuorexa [JOK

62 AIEKTPOJIUTOB. DIEKTPOIUTHUECKAS 1 https//m.edsoo.ru/f0c82ba
JUCCOITHAIUS. DJIESKTPOJIH3
o | oo e Cosmomeni | B LOK
paspai. ' https://m.edsoo.ru/ff0c84ae
IIma3zma
64 SO AOAC A S | BuGorexa LIOK
p P - 1P https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH
. bubnuorexa [JOK
65 O6006maromuil ypok « 1eKTpoIuHAMUKA 1 https://m.edso0o.ru/f0c88be
66 gﬁiﬁ? Hsz:TEigoglozgoTIx{emﬁ DIIEKTPUUECKUI 1 Bubmaorexa LIOK
p ' p https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3jIM4HBIX CpeIax»
67 PesepBHbliil ypok. KonTponbHas padoTa no teme 1 Bbu6mmoteka [IOK
"DnexkTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHblIit ypok. O600ma0mui ypok o TeMmam 1 bu6mmoreka [IOK

10 xmacca

https://m.edsoo.ru/ff0c8f6¢

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KUIIACC

KoaunuyecTBo 4acoB

Ne KonTtpoas HAata DJIeKTPOHHBbIE HU(PPOBLIE
A Tema YpoKa P HpaKanec H3Y4YeH
n/n Bcero HbIe o0pa3oBaTe/bHbIE pecypChl
Kue padorpl | HA
padoThI
[TocTosiHHBIE MArHUTHI U UX B3aUMOJICHCTBUE.
1 MarnautHoe nosie. Bekto MaFHHTH(fLﬁ 1 bubamorexa [IOK
: p Mar https://m.edsoo.ru/ff0c9778
WHAYKIUA. JIMHUY MarHUTHOW MHTYKITUU
MarnuTtHoe noJjie IPOBOJHUKA C TOKOM. OTBIT
2 Opcrena BBaHMOHSﬁCTB[:dC IIPOBOJHUKOB C 1 Bubmzorexa HOK
p ’ p https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHast pabora «/3yueHrne MarHuTHOTO bubnmorexa [JOK
3 1 1
MO0JIsl KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA IPOBOJTHUK C
4 tokoM. Cuna Amriepa. JlaboparopHas pabota 1 1 Bbubmmoteka LJOK
«UccnenoBanue qelcTBUSA TOCTOSIHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOM
eHCTBUE MarHUTHOTO TOJIS Ha JBYDKYIIYIOCS
5 i sOKEHHYIO yacTuly. Cuiia JIoHeHquII’}a,l60Ta 1 Bubmzorexa HOK
P Y Y PeHHd. https://m.edsoo.ru/ff0c9df4
cuJiibl JIopeHna
DnexkTpoMarauTHas HHAYKIHS. [ToTok BekTOpa
6 MarHuTHOM uHaykuuu. IC nHaykuuu. 3aKkoH 1
JIEKTPOMATrHUTHOM MHAYKIMU Papajes
7 JlabopaTtopHast padora «/cciaenoBanue 1 1 bubnmorexa [JOK
SBJICHUS DJIEKTPOMArHUTHON MHAYKLIUK) https://m.edsoo.ru/ff0cal50
WHayKTUBHOCTG. SIBJIEHHE CAMOMHIYKIIUH.
OJ1C camouHAYKIIMHU. DHEPTUst MAaTHUTHOTO bubnmorexa [JOK
8 1
MOJIs1 KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
1oJie
TexHu4eckue yCTpoiCTBa U UX IPUMEHEHUE:
9 MOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMArHUTHI, 1

SJICKTPOABUIATCIIb, YCKOPUTECIIN 3JICMCHTAPHBIX
YaCTHIL, MHOAYKIITMOHHAA I1CYb
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O6o6mmarmuii ypok «MarauTHoe moJe.

bubnuorexa [JOK

10
DJIeKTpOMarHuTHasl HHIYKITUSD https://m.edsoo.ru/ff0cab82
KonTponbHas pabora no teme «MarautHoe Bbubmmoteka LJOK

11
noJie. DJIEKTPOMarHuTHasi UHIAYKIUS» https://m.edsoo.ru/ff0cad58
CBoOoIHBIE MEXaHUUECKHE KOTeOaHusl.
lMapmonnueckue konedanus. YpaBHeHUE Bbubmmoteka LJOK

12 9
rapMOHHMYECKHX Kosiebanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
DHEPrUU
JlabopaTtopHas padorta «lcciaenoBanue

13 3aBUCHUMOCTH TEpUO/Ia MANbIX KoJiebaHuii rpysa
HAa HATH OT JUTMHBI HUTH U MacChl Tpy3a»

Koneb6arensusrit kouTyp. CBOOOAHBIE
3JIEKTPOMArHUTHbIE KOJeOaHUs B UCAIbHOM
14 KOJI66I;,T€JII)HOM KOHTYpE AHanorHHs[ MEX]I Bubmorexa HOK
ype. Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KOJICOaHHUSIMU

15 ®opmyna TomcoHa. 3aKOH coOXpaHEHUS Bbubmoteka LJOK
SHEPrUU B HIeaIbHOM KOJIe0aTEIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyXarIMUX KOJIeOaHUIX.

16 BrIHyXIeHHBIE MEXaHHYECKHE KOJIeOaHMUS. Bbubmmoteka LJOK
Pe3onanc. BeiHyX/1eHHBIE 371€KTPOMarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoJIeOaHus
[lepemennsiit Tok. CUHYyCOUJAIbHBIN
MEePEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubamnorexa [JOK

17 o
TOKa. AMIUTUTYJJTHOE U AEMCTBYIOLIEE 3HAUECHHE https://m.edsoo.ru/ff0cbd34
CWJIBI TOKA U HaNPSXKEHUS

13 Tpanchopmarop. [IpousBoacTso, nepenaya u
noTpebICHUE JISKTPUISCKON YJHEPTHH
YCTpOHCTBO M IPAKTHYECKOE TIPUMEHEHUE

19 BHGI?T I/ILIGCKOFOPSBOHKa reHe ETO a bubmoreia HOK

p > TeHEPATOP https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKA, JIMHUU JJICKTporepeaayd
20 DKOJIOTUYECKUE PUCKU TIPH TTPOU3BOJICTBE

anekTpodHeprun. KynbTypa ucnosib30BaHus
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AIEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HHU

Mexanuueckue BOJIHBI, YCJIOBUA

1 pacnpoctpanenus. [lepuon. Ckopocthb Bu6moteka [LJOK
pactupocTpaHeHHUs U JJTMHA BOJIHEI. https://m.edsoo.ru/ff0cca54
[Tomepeunsble ¥ MPOAOIHHBIE BOJIHBI

2 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnmorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

3 DNEeKTPOMarHUTHHIE BOJHBI, UX CBOICTBA U bubnmnorexa [JOK
ckopocTs. [llkana 3neKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0

24 [TpuHIMTIBI PAAHOCBS3U U TEICBUICHHUS.

PasButHe cpenctB cBsizu. Pannonokanus
bubnuoreka [{OK
25 KonTponpHas padota «KonebaHus U BOTHBDY
P P https://m.edsoo.ru/ff0cc6{8
s | Mmoo pemecume o BGaionesa LOK
AAHOPOL pee. https://m.edsoo.ru/ff0cd350
ceera. JIyy cBera
OtpakeHue cBeta. 3aKOHbI OTPAKEHUS CBETA. Bbubmmoteka LJOK
27 .
ITocTpoenre n300pakeHM B TUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
[Tpenomnenue cera. [lonHoe BHyTpeHHEe
28 0Tp axxenue. [IpenenbHblil yrou H};giloro bubmorexa HOK
p - bel T https://m.edsoo.ru/ff0cd 716
BHYTPEHHET0 OTPaKEHUS
JlaGopaTopHas paborta «l3mepeHnne mokazaremns bubnmnorexa [JOK

29
IPEJIOMJICHUS CTEKJIa» https://m.edsoo.ru/ff0cd67a

30 Jlunzsl. [loctpoenue n3o0pakeHuii B JIMH3E. bubnmorexa [JOK
@Popmysia TOHKOH JIMH3BL. Y BEJIMYCHHUE JTMH3BI https://m.edsoo.ru/ff0cddle

31 JlaGopaTopHas pabota «lcciaenoBanue CBOMCTB
M300paKCHHUI B TMH3AX)

Hucniepcus ceera. Cl0XKHBIA cocTaB 6€710r0

32 cera. L[Ber. JlabopaTopHas pabota
«Habimoneane aucnepcun cBeTay

33 WnTepdepenmus cBera. Audpakuus cera. Bbubmmoteka LJOK

JludpakuronHas pemeTka

https://m.edsoo.ru/ff0ced22
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ITonepeunocth cBeTOBBIX BOJH. [lonspusanus

bubnuorexa [JOK

34
CBETa https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MPUOOPHI M YCTPONCTBA U YCIIOBUS
nx 0€30MMacHOr0 MPUMEHECHHS
T -
3 | wexammn, Hoeryars cneuasnoft reopi Bubmmorexa LIOK
' Y H p https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. bu6mmoreka LIOK
37
3ameJieHre BpEMEHH M COKpaIIEHUE JJTMHBI https://m.edsoo.ru/ff0cfa42
DHe c pe CTCKOM Yac .
38 | Coxon Macens o sncpruncii w nvmymeom. Bubmmorera LIOK
p y ' https://m.edsoo.ru/ff0cfc68
DHeprus MoKos
KonTponsnas padota «Ontuka. OCHOBbI Bbubmmoteka LJOK
39 .
CIIeIUAJILHON TEOPUU OTHOCHTEILHOCTH https://m.edsoo.ru/ff0cf610
40 ®otonbl. opmyna [1nanka. Dueprus u bubamnorexa [JOK
UMITYJbC (OTOHA https://m.edsoo.ru/ff0cfel6
41 OtkpeiTHe U BccnenoBanue Gorodrddekra. bubnmorexa [JOK
OnbiTel A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
LY i i
| Do e e i BuGaoness LOK
8 - (BP parm https://m.edsoo.ru/ff0d015¢
dboTtorddexra
43 Hasnenue ceera. Onbite [1. H. JIeGenena. bubnuoreka [{OK
XHUMHUYECKOE JICCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U NPAKTUYECKOE
44 npuMeHeHue: (poTolrreMeHT, (HOTOMaTUHK,
COJIHEYHAsl OaTapesi, CBETOIUO]T
45 Pemenue 3agaq mo teme «JIEMEHTHI bubmuorexa [JOK
KBAHTOBOM ONTHKHNY https://m.edsoo.ru/ff0d0302
M T . P
onenb atroma Tomcona. OnwiTel Pesepdopaa Bubsorexa LIOK
46 10 paccesiHuio o-4actull. [nanerapuas Moziens

aToMa

https://m.edsoo.ru/ff0d091a
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47

IToctynatel bopa

bubnuorexa [JOK
https://m.edsoo.ru/ff0dOafa

48

Wzny4yenne u noriomnieHrne GOTOHOB MPH
IIEPEX0/Ie aTOMa C OJHOIO YPOBHS YHEPIUH Ha
Ipyroii. Buasl ciekTpos

bubnuorexa [JOK
https://m.edsoo.ru/ff0dOafa

49

BomnHoBEIE cBOMCTBA YacTull. BoHEI e
bpoiins. KopnyckynsipHO-BOJIHOBOM Tyann3M.
CHOHTaHHOE U BBIHYXKJICHHOE U3JTyUYCHHE

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
paaMO0aKTUBHOTO U3JTYYCHUS

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

51

CsaoiicTBa anbda-, 6era-, raMma-u3Iy4eHHUS.
BriusHue paguoakTHBHOCTH Ha YKUBBIC
Opra’Hu3MBbl

52

OTkpbITHE IPOTOHA U HEUTpOoHA. M30TOIBI.
Anbda-pacnaa. DIEeKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnan. ['amma-u3iaydyeHue

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B sJpe. S nepHble
peakuu. Snepusiii peaktop. [Ipobiemsl,
NEPCIEKTUBBI, SKOJOTUYECKUE aCTIEKThI
AJIEPHOM SHEPreTUKU

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTo bl HaOII0IeHUS U
perucTpaluuu 3aeMeHTapHbIX yactull. Kpyribii
cron «PyH1aMEeHTaJbHbIE B3aUMO/ICHCTBHUS.
EnquHCTBO mznueckoi KapTHHBI MUPay

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

55

Bun 38é31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/bI, IUIAHETHI, UX BUJIUMOE ABHKEHUE.
ConHeyHast cucremMa

56

Connue. ConHeyHast akTUBHOCTb. McTouHMK
sHeprun CoJiHIa U 3BE3NT

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI
IJIABHOW IOCJIEI0BAaTEIbHOCTU. BHyTpeHHee
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ctpoenue 38&3/1. COBpeMEHHbIE TTPEICTABICHUS
0 MPOUCXOXKIAEHUU U 3BoJtoy CoHIIa U
3BE3]

58

Muteunsiii [lyte — Hama ['anakTuka.
[Tonoxxenue u nmxenue Conuna B ["anakTuke.
['anaktrku. YEpHBIE IBIPHI B siApax TATAKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinydeHue.
MerarajiakTuka

60

Hepemiennbie mpo0ieMbl aCTPOHOMUU

61

KonTponbhas paboTta «dneMeHThl aCTPOHOMUU
U acTpOOU3UKID)

62

Ob6o6maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUHU B DIKOHOMUYECKOM,
TEXHOJOTHYSCKOM, COITMAIILHON M DTUUECKOH
chepax IesaTeIbHOCTH YeJIOBEeKa

63

O6o06maromuii ypok. Pons 1 Mmecto Gpusuku u
ACTPOHOMHUH B COBPEMEHHOM HAyYHON KapTHUHE
MHUpa

64

O6o6maromuii ypok. Ponb ¢pusndeckoii Teopuun
B (hOpMUPOBAHUHU MIPEICTABICHUI O
(bU3UYECKON KapTHHE MUPA

65

O6o6maromuii ypok. Mecto gpusndeckoii
KapTUHBI MUPA B O0OIIEM PsITy COBPEMECHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O
PHUPOJIC

66

PesepBHbIil ypok. MaruutHoe 1noie.
ONEeKTPOMAarHuTHas HHAYKIIMS

67

PesepBHblil ypok. OnTuka. OCHOBBI
CIEIUATbHON TEOPUU OTHOCUTEIbHOCTH

68

Pesepneriii ypok. KBantoBas ¢pusnka. DIeMeHTHI
ACTPOHOMHUHU U acTPOPHU3UKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA

» ®usuka, 10 knacc/ Mskumes ['.5., byxosues b.b., Corckuit H.H. non penakuueit
[MapdenTtreBoit H.A., AkunonepHoe obmectBo «M3natenscTBo «IIpocBemnienney

» ®usunka, 11 kinacc/ Mskumes I'.JI., byxoBues b.b., Hapyrun B.M. non penakuueit
[MapdenTtreBoit H.A., AkunonepHoe o6mectBo «M3natenscTBo «IIpocBemnienney

» A.I1. PeiMkeBuu. COopHuKk 3a1a4 no ¢usuke. Mocksa, JIpoda, 2005 - 2019 r.

* 3apanus obpazoBaTenbHOro noprana Pemry EI'D, OUITN

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

®usuka, 10 xknace/Msikumes ['.51., Byxosues b.b., Corckuit H.-H. non penakiueit
[Mapdentneroii H.A., Akioneproe oomiectBo "M3marenscto "lIpocBemenne"
®usuka, 11 xknace/Msikumies I'.51., Byxosues b.b., Corckuit H.-H. nox penakiueit
[Mapdentneroii H.A., Akironeproe oomiectBo "M3marenscto "lIpocBemenne"
A.I1. PeiMkeBuu. COopHuk 3a1au o ¢pusuke. Mocksa, [Ipoda, 2005 - 2019 r.
A.I1. PeivkeBuu. COopHuK 3a1a4 o gusuke. Mocksa, poda, 2005 - 2019 1.
FO.A. Caypos. ®u3suka. [loypounsie pazpabotku. 10 knacc. [Tocobue mst
obmieoOpazoBarebHBIX opranu3anuii. Mockga. [Ipocsemenue. 2015

FO.A. Caypos. ®usuka. [loypounsie pazpabotku. 11 kmacc. [Tocobue ms
obmieoOpazoBarenbHBIX opranu3anuii. Mocksa. [IpocBemenue. 2017

C.M. Augpromeukus, A.C. CiiyxaeBckuil. ®usuka. «KOHCTPYKTOp» CaMOCTOATENbHBIX U
KOHTpPOJIbHBIX padoT. 10 — 11 xnaccel.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
UHTEPHET

bu6mmoteka LIOK https://m.edsoo.ru/

XKusas ¢usuka: obyyaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku ¢pusuku ¢ ucronp3oBanneMm NaTeprera. http://www.phizinter.chat.ru/
®dusuka.ru. http://www.fizika.ru/

dusnka: KOJUIEKIUs OMBITOB. http://experiment.edu.ru/

dusmKa: MIEKTPOHHAS KOJIIEKIH OnbITOB. http://www.school.edu.ru/projects/physicexp
Karanor ccpuiok Ha pecypcesl o pusuke http://www.ivanovo.ac.ru/phys
becnnaTtabie oOyyaromue mporpammsl o pusuke http:// www.history.ru/freeph.htm
JlaGopatopusie paboTsl 1o pusuke. BupTyanbHbie 1a00opaTopHbIe PaOOTHI.
http://phdep.ifmo.ru

Anumanus GU3NIECKUX MPOLECCOB 00BsICHEHUsIMH. http://physics.nad.ru
dusnueckas >Hnukinonenus http:// www.elmagn.chalmers.se/%7eigor
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