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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOTO ypOBHS Ha YPOBHE CpefHero obiiero oobpazoBanusi pazpaboTana Ha
OCHOBE IOJIOXKEHMH M TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEeNIbHOW IPOTrpaMMBL,
npencrasieHubix B @PI'OC COO, a takke ¢ yuéroMm (enepanbHOil pabodeld mporpaMMbl BOCHUTAHUS U
KOHIIENILMY IpernojiaBaHus yueOHoro npeamera «®dusuka» B o0pazoBaTenbHbIX opranusanusx Poccuiickoit
denepanyy, pearn3yonrX OCHOBHbIE 00pa30BaTeIbHBIE IPOTPAMMBI.

CopneprkaHue mporpamMmbl 10 (PU3KMKE HAIPaBIEHO HAa (POPMUPOBAHHE €CTECTBEHHO-HAYUYHONU KapTHHBI
mupa oOyuaromuxcs 10—11 kimaccoB npu o0yueHun ux ¢usruke Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOrO moaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusiM PI'OC COO «k
IUTAHUPYEMBIM JTMYHOCTHBIM, IIPEIMETHBIM U METANIPEIMETHBIM PE3yJIbTaTaM 00y4eHUs, a TAK)KE YUUTHIBACT
HEOOXOJMMOCTh peau3aliil MEXIIPEIMETHbIX CBA3€H (U3UKH C €CTeCTBEHHO-HAYYHbIMU Y4eOHBIMU
npeaMeramMu. B Hell ompenensioTcs OCHOBHBIE LENM HM3Yy4eHHUs (U3MKM HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHMs, IJIAHUPYEMblE pE3yJIbTaThl OCBOEHHMsS Kypca (GHU3UKU: JIMYHOCTHBIE, MeETalpeiIMEeTHbIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

IIporpamma 1o (pu3KKe BKIIOYAET:

® [UIAaHUpPYyEMBbIE PE3YJIbTaThl OCBOCHUS Kypca (pru3uKH Ha 6a30BOM YPOBHE, B TOM YHCIIE IIPEIMETHbIE

pe3yJIbTaThl 110 rojiaM 00yUeHus;

e cozaepxxaHue yueOHoro npenmMera «Puznka» 1o rojaaM o0ydeHusl.

du3nka Kak Hayka 0 Haubosiee 00X 3aKOHaX MPUPO/Ibl, BBICTYIIAs B KAueCTBE yUeOHOT0 IpeIMeTa B
IIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUH 00 okpyskatonieM mupe. LlIkonbHbIi Kype hu3uku
— CUCTEeMOOOPA3YIOLIMHA Il €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, NOCKOJIbKY (DU3NYECKHUE 3aKOHbBI
Je)KaT B OCHOBE TPOIIECCOB W SIBJICHUH, M3y4YaeMbIX XUMHeEH, Ouosorueit, ¢usmueckorr reorpaduein u
acTpoHoMHUeH. Mcnonp3oBaHME M aKTMBHOE NpHMEHEHHE (DU3MYECKMX 3HAHWH ONpeneNsieT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B chepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, TOIyYEHUS
HOBBIX MaTE€pHaJIOB C 3aJaHHBIMU CBOWCTBaAMM M Jpyrux. V3ydyenue (pu3MKM BHOCUT OCHOBHOHM BKJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KAPTHHBI MUPa 00yYaromuxcs, B GOPMUPOBAHNE YMEHHUH TPUMEHSTH
Hay4HbII METOJI IIO3HAHUS NIPH BBIIIOJHEHUU MU YYEOHBIX MCCIIEJOBAaHUH.

B ocHOBy Kypca (u3uKH UIS YpOBHS CpeIHEro o0ImIero o0pa3oBaHUs MOJOXKEH PsJl UACH, KOTOphIe
MO’KHO PaccMaTpUBaTh KaK MPUHLUIBI €r0 OCTPOSHHUSL.

Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH COACPKHUT
MaTepHall U3 BCeX pasziesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (U3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuan Kypca GU3NKH 00beAMHEH BOKPYT (PU3MUECKHUX
Teopuil. Benymum B Kypce siBisiercss GopMUpOBaHUE MPECTABICHUNA O CTPYKTYPHBIX YPOBHSAX MaTe€pHH,
BELIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanu3zanys npeanosaraeT UCIoiIb30BaHUE TYMaHUTApHOTO MOTEHIHAIa
¢u3nuecKoil HayKH, OCMBICICHHE CBSI3M pa3BUTHA (U3MKKM C pa3BUTHEM OOLIeCTBa, a TaKke ¢
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 9KOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraeT 3HakOMCTBO C IIMPOKUM KPYroM
TEXHUYECKHUX U TEXHOJOTHYECKUX IIPUIIOKEHUI U3yUEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEJIEHUS 3JEMEHTOB COJIEP’KaHUsl, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PAa3BUTHEM TEXHMKHM U TEXHOJOTHH, a
TaKkke 00CYKJIEHUS MPOOIEM PallMOHATILHOTO MPUPOAOIIOJIB30BAHUS U IKOJIOTHYECKON O0€30IacCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpPOBHE CpeaHero oOIiero oOpa3oBaHMs SBISIOTCS
¢busmveckue Teopun (GopMUpPOBAHUE TIPEICTABICHUA O CTPYKTYpPE MOCTPOEHUsT (PU3UIECKON TEOPHH, POJIU
(yHIaMEHTAIbHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O IMPHUPOJE, TpaHMLAX
MPUMEHUMOCTH TEOPUMA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U TPOIIECCOB).

CucTeMHO-esTeTbHOCTHBIN OX0/1 B Kypce (PU3HKH pealn3yeTcs MPesk/ie BCero 3a CYET OpraHu3alum
SKCIIEPUMEHTAJIbHOW JedaTenbHOCTH oOywatommxcsi. Jlng 6a3oBoro ypoBHS Kypca GU3MKHM — 3TO
UCTOJIb30BAHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB M JIaOOpaTOpPHBIX pPadoOT,
KOTOpbI€ B Mporpamme mno ¢usnke oObeAMHEHbI B OOLIMI CIHCOK YYEHHMUYECKHUX MPAKTUYECKUX PaloT.
Bhienenne B yka3aHHOM IiepeyHe J1labOpaTOpHBIX paboT, MPOBOAMMBIX JUISI KOHTPOJII U OLIEHKH,
OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTEeIbHOIO Ipollecca UCXOJsl U3 OCOOCHHOCTEH IUIaHWPOBAHUSA U



ocHameHusi kabwHeta Qusuku. [Ipu 3TOM oOecmeunBaeTcsl OBIaJeHHE OOYYAONIMMUCS YMECHHUSIMU
MPOBOJIUTH KOCBEHHBIC H3MEPEHUs, HCCIICIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIUYMH U TOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bosbioe BHUMaHUE YJIENsAETCS PEIICHUIO PACUETHBIX M KayeCTBEHHBIX 3aaad. [lpu stom s
pacuéTHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCSA 3a7aud C SBHO 33JaHHON (PU3NYECKON MOJIENbIO, TO3BOJISIONINE
MPUMEHSTh U3y4YEeHHBIC 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJJHOTO pasfelia Kypca, TaK U HHTETPUPYS 3HaHUS
U3 pa3HbIX pa3zienoB. /s KaueCTBEHHBIX 33/1a4 IPUOPUTETOM SIBIISIOTCA 33/1aHUS HA OOBSICHEHUE TPOTEKAHUS
(bu3nUecKux SBICHUN M MPOIECCOB B OKPY’KaIOMIEeH JKU3HHU, TpeOyromre Bbioopa (Hhru3nuecKkorn MOAETH IS
CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY 00€CIICUeHUI0 yueOHOTO0
nporecca 6a30BbIi ypoBeHb Kypca (U3MKHU HAa YPOBHE CpeIHEro o01ero 0opazoBaHus JOJKEH U3y4aThCs B
YCIOBHSIX MPEIMETHOTO KaOuHeTa ()M3MKM WM B YCIOBHSX HMHTETPHPOBAHHOTO KaOWHETa MNpPEAMETOB
€CTECTBEHHO-HAyYHOT0 IHKIa. B kabuHere QU3MKKM JOMKHO OBITh HEOOXOAMMOE J1abopaTOpHOE
000pyI0BaHUE AJISl BBIMOJIHEHUS YKa3aHHBIX B IPOrpamMMe 1o (GU3MKe YUeHHYECKUX MPAKTHIECKUX paboT u
J€MOHCTPALIMOHHOE 000PYIOBaHHUE.

JleMoHCTpanmoHHOEe 000pya0BaHuEe (HOPMUPYETCS B COOTBETCTBUU C MPUHIMIIOM MHHHMAIBHOM
JIOCTaTOYHOCTU U OOECreunBaeT MOCTAHOBKY IIEPEUMCIICHHBIX B IporpaMMe Mo (U3HMKE KIIOUEBbIX
JEMOHCTPAIUN JUIS UCCIIEIOBAHUS U3yUaeMbIX SIBICHUH M MPOLIECCOB, IMITMPHUUECKUX U (PyHIaMEHTAIBHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JIaGopatopHoe 00OpyAOBaHHE ISl YYCHHMYECKHX MpPAaKTHYECKHX pabor QopMmupyercs B BuUjae
TEMaTUYEeCKNX KOMIUJICKTOB M OOecleyuBaeTcsi B pacuéTe OJHOTrO KOMIUIEKTa Ha JBYX OOYYaroIIUXCs.
TemaTnueckue KOMIUIEKTHI JIa0OPaTOPHOTO OOOPYIOBAaHUS JTOJKHBI OBITH MOCTPOSHBI HAa KOMIUIEKCHOM
UCIOJIb30BAHUU aHAIOTOBBIX U HMU(POBBIX MPUOOPOB, a TaAKKE KOMIBIOTEPHBIX MU3MEPUTEIbHBIX CHCTEM B
BUIe HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU I1IeNIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHUE HHTEpPECA U CTPEMIICHHS 00yUaIOIUXCsI K HAYYHOMY U3yUEHUIO PUPOIbI, PA3BUTHE

UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUI O HAyYHOM METOJE MO3HAHWS M (POPMHUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOIICHHUS K OKPY>KAIOIINM SIBICHUSM;

e (opmupoBaHME HAYYHOTO MUPOBO33PEHHS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHUS MaTepUU U
(GyHIaMeHTaIbHBIX 3aKOHOB (DH3UKHU;

e (opMHUpOBaHHE YMEHHI OOBSICHATH SBJICHUS C UCIIONB30BaHUEM (DM3NYECKUX 3HAHWN M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTaBICHUN O ponu (PU3MKHK Ui pa3BUTHS APYTUX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTHH.

JIoCTIKEHHE STHX IeNIel 00ecTIeYrBaeTCs PEIICHUEM CIIEAYIONINX 33/1a4 B IPOIIecce H3yUeHHs Kypca

(GU3KMKHN HAa ypPOBHE CpeHEro 00IIero 0opa3oBaHus:

e [puoOpeTeHHe CHUCTEMbl 3HAHMM 00 OOUMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJTIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, SJEKTPOINHAMUKY, KBAHTOBYIO (PU3UKY H DJIEMEHTHI
acTpo(hU3HKH;

e (opMHUpOBaHHE YMEHHH MPUMEHSTh TEOPETUUECKUE 3HAHUS [T OOBSICHEHUS (PU3NUYECKUX SIBICHUH
B IIPUPOJIE U JIJISl IPUHATHS PAKTUYECKUX PEIICHUH B TIOBCEHEBHOM KHU3HH;

® OCBOCHHE CIOCOOOB pEIICHUs Pa3IMyYHBIX 3a/1a4 C SIBHO 3aJaHHOH (pU3MUECcKoil MOJeNblo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSATENILHOE CO3/laHhe (U3NYECKON MOJeNH, aJeKBATHOM YCIOBHIM
3aJ1auu;

® TIOHMMaHWe (U3MYECKUX OCHOB ¥ TPHUHIUIIOB JIEHCTBHS TEXHHUYECKHX YCTPOWCTB W
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOILYIO CPELy;

® OBJIQJICHHE METOJAaMH CaMOCTOSITEIBHOTO IUIAHUPOBaHMS W  TPOBENEHHUS  (PU3MUECKUX
OKCIEPUMEHTOB, aHalW3a W WHTEPIpeTalui HWH()OpMaIUK, ONpeAeTeHUs TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

® CO3/aHME YCJIOBUHM JUIsI pa3BUTHUS YMEHHMH IPOEKTHO-MUCCIIEAOBATENBCKOM, TBOPUYECKOM
JeSITeTbHOCTH.



Ha u3yuenue ¢gusuku (6a30BbIii YPOBEHB) Ha YpOBHE CpeiHEro obmiero oopasoBanus oTBOAUTCS 136
yacoB: B 10 kiacce — 68 uyacos (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 yaca B HEJIENIO).
[Ipennaraemslif B mporpamMMe no (pusmnke nepedeHb JadopaTOpPHBIX U MPAKTHUECKUX padOT SABISETCS
PEKOMEH/IOBAaHHBIM, YYUTENh JI€laeT BBHIOOP MPOBEACHUS TaOOPATOPHBIX PabOT M OMBITOB C Y4ETOM
WHIUBUAYAIbHBIX OCOOEHHOCTEH 00yUYaroIXCs.
COJAEPXAHUE OBYUYEHUS
10 KJIACC
Pa3nen 1. ®u3uKa U MeTOIbI HAYYHOT'0 MO3HAHUS
®duszuka — Hayka o npupoze. Hayunbsie MeTo1bl MO3HAHUS OKPY KaIoUIero Mupa. Poib sxkcnepuMenTa u
TEOPUU B MIPOIECCE MO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue ¢u3nyeckux sBiIeHUN U mporeccoB. Hayunble rumnoresbl. Ou3nueckue 3aKOHbBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Pons m mecto pusuku B HOpMUPOBAHMH COBPEMEHHOM HAyYHOW KapTHHBI MHUpA, B MPAKTUUYECKON
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
AmnanoroBbie 1 IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBuxkeHUE. OTHOCUTENIBHOCTh MEXaHWYECKOro JBHKeHHs. Cucrema OTCYETa.
Tpaexropus.

[lepemerienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHalbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopaAuHaT. Cll0’KeHHE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE U pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBUXKEeHHE. ['paduku 3aBUCHMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHS, IyTH U IEPEMEILICHHUS] MATEPUAIIBHON TOUKU OT BPEMEHH.

CBoboaHoe najzienue. Y cKkopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneiinoe nBuxeHue. [[BH>KeHHME MATEpHAIbHONM TOYKM IO OKPYKHOCTHM C IMOCTOSHHOM IO
MOJYJIIO CKOpPOCTBbIO. YTJIOBas CKOPOCThb, JIMHEWHass cKopocTh. Ilepmon u dacrora oOparieHus.
L{eHTpOCTpEMUTETBHOE YCKOPEHHUE.

TexHuueckue yCTpoiucTBa U MPAKTUUECKOE IPUMEHEHUE: CIIUJIOMETP, IBHXKEHHE CHAPSI0B, LIETIHbIE U
pPEMEHHBIC IIEpeaadH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPAUs KHHEMAaTUHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHust CBOOOHOTO MaICHHUS.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydyeHue HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEAECIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY MYTAMH, MPOWICHHBIMU TEJIOM 3a IMOCIEI0BATEIbHBIE PABHBIC
MIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIBHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHNs IIAapUKa B BI3KOW KUIKOCTH.

Nzyyenne nuxeHus Tena, OpOIIEHHOTO TOPU3OHTATBHO.

Tema 2. /lunamuxa

[Tpunun otHocuTensHOCTH ['anunes. [lepssiii 3akoH HeroToHA. IHEpUHaIbHBIE CUCTEMBI OTCUETA.

Macca Tena. Cuina. [lpuHuun cynepno3unuu cui. Bropoit 3akoH HeroToHa 1711 MaTepraibHON TOUYKH.
Tperuii 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

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

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

Tpenune. Bunel Tpenus (mokosi, ckonbxxeHus, kadenusi). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb)KEHUSI U cuiia TpeHus mokos. Koaddumnuent tpenus. Cuna CONPOTUBICHUS MPH ABUKECHUU Tella B
YKUAJIKOCTH WJIM Ta3e.

[TocTynatenbHOE 1 BpamaTeibHOE JBMKEHHE a0COIOTHO TBEPOTO TEa.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [lieuo cuibl. Y ciioBus paBHOBECUS TBEPAOIO TeEIA.



TexHnueckue ycTpocTBa M MPAKTHUYECKOE NMPUMEHEHUE: NMOAIINUITHUKY, JIBH)KEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepuum.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

Nsmepenue cu.

CrnoxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

Hesecomocts. Bec Tena rpu yCKOPEHHOM NOABEME U NTAJECHHH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHHUS.

VYcnoBus paBHOBecHUs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

W3ydenue nuxeHus: Opycka o HaKIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U PE3UHOBOM 00pasiie, OT UX
nedopMaruu.

HccnenoBanue ycnoBuii paBHOBECUS TBEPJOTO TEJA, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmmynbe MaTtepranbHOM TOUKH (TeNa), CUCTEMbI MaTepUaibHbIX ToueK. IMITyJIbC CUITBI U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPAHEHUs UMITyJIbca. PeakTUBHOE BUKEHHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaabHOM Touku. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[lorenumansHas osHeprus. [loTeHnmaneHas SHeprus yHnpyro AeQOPMHUPOBAHHOW MPYKHUHBIL.
[ToTeHunanpHas 3HEprus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuuanpHble U HEMOTEHLUATIbHBIE CUIIBL. CBSI3b paOOThl HEMOTEHUUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue ycTpolcTBa M IMPAKTUUYECKOE MPUMEHEHHE: BOJAOMET, KONEP, NPYKUHHBIA MUCTOJET,
JBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE NBMKEHIE.

[lepexoa moTeHIIMATLHON SHEPTUU B KUHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

N3ydenune abCOMOTHO HEYTIPYTOTroO yapa ¢ MOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanune cBsizu pabOThl CHIIBI C M3MEHEHHMEM MEXaHMYECKOW HHEpruu Tejla Ha IMpuMepe
PacTSKEHUS PE3UHOBOTO XKIyTa.

Paznea 3. Mosekyasipuasi puznka 1 TepMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU Meopul

OCHOBHbBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM U HUX OINbITHOE OOOCHOBAaHHE.
BbpoyHnoBckoe nBmxenue. uddysus. Xapakrep ABMKEHHs U B3aUMOJICHCTBUS 4acTHIl BeliecTBa. Mojaenu
CTPOEHHMSI Ta30B, KUJIKOCTEH M TBEPIBIX T€I U OOBACHEHHE CBONCTB BEIIECTBA HA OCHOBE 3THUX MOJEJEH.
Macca u pazmepsl Moaekyi. KonnuectBo Bemectsa. [loctosnnas ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Mognens uneansHoro raa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM HIECAIBHOTO
raza. AOcoyIOTHasl TeMIieparypa Kak Mepa cpeHed KMHETHYeCKO SHEepPIruu TEIUIOBOTO ABM)KEHUS YaCTHII
raza. lllxama Temmnepatyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHue MeHnaeneesa—Kianeiipona. 3akoH
Hanerona. M3omporeccsl B HIeaibHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MpeICTaBICHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBaIOIIME IAMCKPETHOE CTPOEHHE BeIIecTBa, (GoTorpaduu MOJIEKYJ OpraHMYECKHX
COCIMHEHMII.

OmnbIThl 110 AU Y3UH KUAKOCTEH U Ta30B.



Mogenb OpOyHOBCKOTO JIBUXKEHUS.

Mopens onsbira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3AUMOACUCTBHS.

Monens, HUTIOCTpUpYOLIas NPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyJa.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHHUE COCTOSHUS UACAIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpezenenne Macchl BO3/lyXa B KIIaCCHOM KOMHATe Ha OCHOBE U3MEPEHUI 00bEMa KOMHATBI, 1aBICHUS
U TEMIIEpaTyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy ITApaMETPAMU COCTOSIHUS PAa3pEKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckas cucrema. BHyTpeHHss sHEprus TepMOJMHAMUYECKON CHUCTEMBI M CHOCOOBI €€
n3MeHeHus. KonmuecTBo TemnoTsl U paboTta. BHYTpeHHSS SHEPrHsi OJHOATOMHOTO MICAIBHOTO Ta3a. Bubl
TEIUIONEPEeay: TEIUIONPOBOAHOCTb, KOHBEKLUS, H3JIydeHUE. YIelpHas TEIUIOEMKOCTh BEIIECTBA.
KoruecTBo TEII0THI IpH TEIJIONEpeaye.

ITonarue 06 amuabatHOM npouecce. [lepBblil 3akoH TepMonuHamMuKH. [IpuMeHeHHe epBoro 3aKoHa
TEPMOJMHAMHUKH K n3omnporeccam. ['paduueckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs npoueccoB B IpUPOJE.

TennoBele MamuHbl. [IpuHIMIBL JEHCTBUS TEIUIOBBIX MalvH. [IpeoOpa3zoBaHus SHEPTUM B TEIIOBBIX
mamnHax. Koag¢unuent nonesnoro neiictBus temoBoil Mamuubl. [ukn KapHo u ero kosduuueHt
I0JIE3HOTO AEMCTBUSL. DKOJOTUYECKHE POOIEMbI TEINIO3HEPTETUKH.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: IBUTaTelIb BHYTPEHHETO CropaHus, ObITOBON
XOJIOUJIbHUK, KOHUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpeHHEN SHEpruu Teia MpHU COBEPUICHUM PadOThI: BBUIET MPOOKH M3 OYTHUIKM IOJ
JeMCTBUEM CXKATOr0 BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe IMyTEM TpeHUs (BUICOAECMOHCTPALINS).

W3meHneHne BHyTpeHHEN 3HEpTruu (TemrepaTypsl) Tejla Ipy TeIulonepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTellsi BHYyTPEHHETO CrOPaHusl, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvl

[TapooGpa3zoBanue u koHaeHcamus. Mcnapenue u kunenne. AOCOMIOTHAS U OTHOCUTENbHAS BIAKHOCTh
Bo3ayxa. HackleHHbIH nap. Y aenbHas Temiora napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT
JTaBJICHUS.

Teépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHM30TPONHs CBOWCTB KpucTayuioB. JKunkue
kpuctaibsl. CoBpeMeHHble MaTepuaibl. [lnaBiaeHue W kpucraudzauus. YAeiabHas TEIIoTa IJIaBICHHUS.
Cyb6numarusi.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHudyeckue ycTpolcTBa M NMPAKTHYECKOE NPHUMEHEHUE: TMTPOMETP U IICUXPOMETP, KAIOPUMETD,
TEXHOJIOTUH MOITYYEHHS] COBPEMEHHBIX MaTEPUATIOB, B TOM UMCIIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBHIIIEHHBIX MTAPOB.

Kunenne npyu NoHM>KEHHOM JIaBICHUH.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOoHCTpanust KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, 1ab6opamopHvie pabomul

N3mepenne 0THOCUTEIBHON BIaKHOCTH BO3TyXa.

Paspnen 4. DiekTpoanHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzauus Ten. ONeKTpudeckuil 3apsa. JlBa Buaa snekTpuueckux 3apsnoB. lIpoBonHukw,
JUDJIEKTPUKHU U MOITYIIPOBOAHMKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOI0 3apsa.



Bzaumopeiicteue 3apsaoB. 3akoH KynoHa. To4YeUyHBIN 3EKTpUYECKUN 3apsia. DIEKTPUUYECKOE MOJIe.
HamnpsokéHHOCTh  dekTpudeckoro mnoss. IIpuHuun cynepnosuuuu  3IeKTPpUYECKUX Iosiel. JInHum
HaIPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocratudeckoro mons. [lorenmman. PasHocts moreHnumanoB. [IpoBogHUKH H
JTUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM M0J€. J(uanekTpuyeckas NpoOHUIAEMOCTb.

OnexTpoéMkocTh. KoHnaeHcarop. DneKTpoEMKOCTh IJIOCKOIO KOHJEHCATOpa. DHEPrusl 3apsKEHHOro
KOHJIEHCATopA.

TexHuueckue  yCTpPOHMCTBA M INPAKTUYECKOE  IPUMEHEHHUE:  DJIEKTPOCKOI,  3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJICHHE 3JICKTPONpuOOpOB, KOHAECHCATOp, KOMUPOBAIbHBINA ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA JIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE 110JI€ 3apsSyKEHHBIX TEI.

[IpoBOIHMKY B 31EKTPOCTATHUECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIA/IM IUIACTUH, PACCTOSHUSA MEXIY
HUMH U JUAJIEKTPUYECKOU POHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTpHUUecKoro Toka. Mcrounuku toka. Cuia Toka.
[TocTostHHBIM TOK.

Hanpsokenue. 3akon Oma 1S ygacTka LIETH.

DNEeKTpUYECKOE CONPOTHUBIICHHE. YIENIbHOE CONpOTUBIEHHE BemectBa. llocienoBaTrensHoe,
MapaJuIeIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOMHOCTh 3EKTPHUUECKOTO TOKA.

DONeKTpOoABMKYLIasl cujla U BHYTPEHHEE CONPOTHUBICHWE MCTOYHMKA TOKA. 3akoH OMa AJii MOJIHON
(3aMKHYTOM) 35IeKTprUUecKol 1ieny. KopoTkoe 3aMbIKaHHeE.

DNeKTpOHHAasi MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COINPOTUBIEHUS METAIJIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonHuku. CoOCTBEHHAss M MpPUMECHAss MPOBOJMMOCThH MOIYNpPOBOJHUKOB. CBoiicTBa p—n-
nepexo/ia. [loaynpoBoJHUKOBBIE TPUOOPEI.

ONEeKTpUUYECKUH TOK B pacTBOpax M pacIlaBax 3JIEKTPOJUTOB. DJIEKTPOJUTHYECKAs] JTUCCOLIMALINS.
DNEeKTPOIH3.

DnexTpuuecKnuid TOK B razax. CaMOCTOSITENIbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHn4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKHU
TOKa, 3JIEKTpOHArpeBaresbHble MPHUOOPHI, JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHUS,
BaKyyMHBIH JHOJ], TEPMHUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaPsSHKEHMS.

3aBUCUMOCTb COINPOTUBIEHUS LMINHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAJN IONEPEUYHOrO
CEYECHMS U MaTepHaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpsiMmoe m3MepeHue 3eKTpoABMKYyIIEer criibl. KOpoTkoe 3amblKaHME rajJbBaHUUYECKOrO AJIEMEHTA U
OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD O/,

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul



N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYILEH CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6mronenue sanexrposnusa.

MexnpeamMerHblie CBA3U

Nzyuenne kypca pusuku 06a3oBoro ypoBHs B 10 kiacce ocylecTBIsieTcsl ¢ Y4ETOM Co/iep KaTeIbHbIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpauu v TEXHOJIOTHH.

Mesicnpeomemnvle nouamusi, CBA3aHHBIE C HM3YYEHHEM METOJOB HAy4YHOrO MO3HAHUS: SBJICHHE,
Hay4dHbli (akT, THMOTE3a, (QU3NYECKas BEIWYMHA, 3aKOH, TEOPHUsS, HAONIOJCHUE, OSKCICPUMEHT,
MOJEJINPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: penieHue CHCTEMbl ypaBHEHHH, JHHEWHHass (yHKuus, mnapabona, rumepbona, HUX
rpadUKy U CBONCTBA, TPUTOHOMETpUYECKHE (DYHKLIMU: CHHYC, KOCHHYC, TAaHT'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMUA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHnuueckoe IBWKEHUE B JKUBOM mpupojne, nuddysus, ocMoC, TEII000MEH KHUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEAAUU, TEIIJIOBOC PABHOBECUE), JJICKTPUUECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BELECTBA, MOJSpHAas
Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, MUJIKOCTEH M Ta30B, JJIEKTPUUYECKUE CBOMCTBA METAILIOB,
3IEKTPOJUTUYECKAS TUCCOLMALNS, TaIbBAHUKA.

l'eocpaghus: BIRXHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: mpeodOpa3oBaHuEe TBUKEHHUH C UCHOIb30BAHUEM MEXAHHM3MOB, YUET TPEHUSI B TEXHUKE,
MOAIIUITHUKY, UCIOJIb30BaHUE 3aKOHA COXPAHEHUsI MMITYJbCa B TEXHUKE (pakeTa, BOJOMET U JApPYrHeE),
JBUTATEIh BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
MOJIyYEHUs] COBPEMEHHBIX MaTepuajioB, B TOM YHCJI€ HAaHOMATEPHAIOB, W HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAsl  3alllUTa, 3a3eMJICHHE  DJEKTPONPHOOPOB, KCEPOKC, CTPYHHBIA  MPHUHTED,
3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIbHBIE MPHUOOPHI, TaJbBAHUKA.

11 KIIACC
Pazjen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHblE MarHuThl. B3auMoAelCTBUME TMOCTOSAHHBIX MarHuToB. MaramuTtHoe mone. Bekrop
MarHuTHOM MHAYKUUHU. [ [puHIMT Cynepno3uiiui MarHuTHEIX noJiel. JInHu MarHuTHOM nHaykuuu. Kaptuna
JIUHUANA MarHUTHOW MHAYKIIMH TOJIs1 TOCTOSTHHBIX MarHUTOB.

MarnuTHoOe mosie NpoBOJHMKA ¢ TOKOM. KapTuHa JNMHUA WMHAYKIMHM MArHUTHOTO TOJI JJIMHHOIO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHHUKA, KaTymKu C TOKoM. OmbIT Dpcrena.
B3anmopeiicTBre MPOBOTHUKOB C TOKOM.

Cuna Amriepa, €€ MOJTyJIb M HalpaBIICHUE.

Cuna JlopeHua, e€ Monaynb W HampaBieHuE. J[BHKEHUE 3apsyKeHHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumsl JlopeHiia.

SIBneHue ANeKTPOMArHUTHOM MHAYKIUHU. [I0TOK BEKTOpa MarHUTHOM MHAYKLMH. DJIEKTPOJABHKYIIAs
cCuJIa MHAYKIIMH. 3aKOH 3JIEKTPOMarHUTHON MHAYKIMK Dapanes.

Buxpeoe anexTpuueckoe moje. DNEKTPOABIXKYLIAs CUia MHAYKIIMU B MPOBOJHHUKE, IBHXKYLIEMCS
MOCTYMATEIbHO B OHOPOIHOM MarHUTHOM TIOJI€.

IIpasuio JleHua.

NHnykTuBHOCTD. SIBIEHNE CAMOMHIYKITUU. DICKTPOIBIKYIIAS CHUJIAa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHruecKue yCcTpoiCTBa UM NMPAKTUUYECKOE MPUMEHEHHUE: MOCTOSIHHbIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEHN JIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIvHUY MHIYKIIUY MarHUTHOTO TIOJIS.

B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIUU.



[IpaBuio Jlenna.

3aBUCUMOCTBD JIEKTPOJABUKYILEH CHIIBI MHIYKIUU OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.

SIBneHne cCaMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3y4eHre MarHuTHOTO OJIS KaTYIIKH C TOKOM.

NccnenoBanue 1eiCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUS MIEKTPOMarHUTHOM HHIYKIIVH.

Paznea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHbsle Koa1eO0anus

Konebarensnass cuctema. CBoOoaHbIE MexaHMYeckHe KojeOaHUs. [apMoHMYeckne KoJjeOaHMs.
Ilepuon, ywacrora, amrmuuTyna u ¢asza konedbanuit. IIpyXuHHBIT MasTHHUK. MaTeMaTHYeCKH MasTHHUK.
VYpaBHeHHe rapMOHNYeCKHX Kojiebanmii. [IpeBpaiienne sHeprun Npu rapMOHUYECKUX KOJICOaHUSX.

KonebarenbHblil koHTYp. CBOOOHBIE EKTPOMAarHUTHbIE KOJIeOaHHs B MJI€AIbHOM KOJeOaTeIbHOM
KOHTYype. AHAJOTHsI MEXIy MEXaHWYECKHMMH U DJIEKTPOMAarHUTHbIMH Kosebanusmu. ®opmyna Tomcona.
3aKOH COXpaHEHUs YHEPTUU B UJCATIbHOM KO0JIe0aTEIIbHOM KOHTYPE.

[IpencraBnenue o 3aryxarouux kKojeOaHMsIX. BbIHyXIeHHbIE MeXaHUYecKue Konebanus. Pe3onaHc.
BbIHyX1eHHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHusl.

[lepemennsblii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTh NEpEMEHHOTr0 TOKa. AMIUIUTYTHOE
U ICUCTBYIOLIEE 3HAUEHNE CUJIBI TOKA U HAIPSKEHUS.

Tpanchopmarop. [IponsBoacTso, nepenaya U NOTPeOICHUE FIEKTPUUECKON SHEPTUU. DKOJIOTUUECKHE
PUCKU IIPU IIPOU3BOJCTBE 3JIEKTpOodHepruu. KynpTypa MCHOIB30BaHUS 3JIEKTPOIHEPIUU B IOBCEIHEBHOU
KU3HU.

TexHudyeckue yCTpOHCTBA M INPAKTUYECKOE IPUMEHEHME: DJJIEKTPUYECKUH 3BOHOK, TI'E€HEPATOP
[IEPEMEHHOT'0 TOKa, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KMHHBIN WJIM MAaTEMAaTUYECKUN MasITHUK).

Habmronenue 3atyxaromux KojaeOaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmtonenue pezonanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMSI.

OcumsuiorpaMMel (3aBUCUMOCTH CHJIBI TOKa M HaNpsDKEHUS OT BPEMEHH) JUISl 3JIEKTPOMAarHUTHBIX
KoJ1e0aHu.

Pe3oHaHc pu nocneaoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KaTyIKM HHIYKTUBHOCTH M KOHJIEHCATOpa.

Monenb TUHUY 3IEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MAJIBIX KOJEOAHUN Ipy3a Ha HUTHU OT JJUHBI HUTH U MAaCChI
rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIEMU U3 MOCJIEI0BATENbHO COEAMHEHHBIX KOHACHCATOPa, KATYIIKH
U pE3UCTOpA.

Tema 2. Mexanuueckue u 3.1eKmMpOMAZHUNIHBIE G0JIHbL

MexaHnueckue BOJHBI, YCia0BHs pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHHs W IMHA
BosIHBI. [lonepeunsie U npoaoabHbIE BOJHBL. HTEepdepenus u nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3ByKka. Boicota ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JyYEHUS 3JIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B snektpomarHuTHOH BosHe. CBOMCTBa 3JEKTPOMATHUTHBIX BOJH: OTpPa)XeHHUE,
IpesioMIIeHue, ospuzanus, Tudpaxus, nareppeperius. CKOpoCTh 3IEKTPOMArHUTHBIX BOJIH.

[Ikana sekTpoMarHuTHHIX BOJIH. [IprMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paroOCBA3U U TENEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

Texnunyeckue ycTpolcTBa W NPaKTHUYECKOE NPUMEHEHHE: MY3bIKIbHBIE  HMHCTPYMEHTHI,
yJIbTpa3ByKOBasl JMAarHOCTMKAa B TEXHUKE M MENWLIMHE, pajap, pajuONpUEMHUK, TEJIEBU30p, AHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu
OO6pa3oBaHue U paclpoCTpPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.



Konebuomieecs Ten0 Kak HCTOYHMK 3BYKa.

Habnronenue oTpaxeHus 1 NpeToMICHUS MEXaHUUECKUX BOJIH.

Ha6mronenue natepdepeHimu u upakiini MeXaHUIeCKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGmtoneHue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA € aMILJIMTYA0H U 4acTOTOM KoeOaHUH.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJH: OTPak€HUE, IPEIOMIIEHHE, MOJIIpU3anus,
mudpaknus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrprueckas ontuka. [IpsMosnHeliHOEe pacipOCTpaHEHUE CBETa B OJHOPOIHOM cpexe. JIyu caera.
ToueyHblil HICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxeHui B JIOCKOM 3epKalle.

[Ipenomienue cBeTa. 3aKOHBI PEJIOMIICHHUS CBeTa. AOGCOIIOTHBIN MOKa3arenpb npenomieHus. [lonHnoe
BHYTpPEHHee oTpakeHue. [IpenesbHblil yrom MoJIHOro BHyTPEHHETO OTPAKEHUS.

Hucniepcust csera. ClioxHbIN cocTaB Oenoro cera. L{Ber.

CoOuparome U paccenBaromye JuH3bl. ToHKas nuH3a. POKYCHOE PAacCTOSHUE M ONTHYECKas Cuila
ToHKOH JMH3BL. [locTpoeHne n300pakeHuit B cOOMPAIONIMX M pacceuBaromuX JuH3ax. Popmysa TOHKOMH
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBast ontuka. Wutepdepenuus cBera. KorepeHTHble HCTOYHMKH. YCIOBHUSA HaOIIOJEHUS
MaKCHUMyMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTHHE OT JBYX CHUH(]A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus ceeta. JudpakuuoHHas pemérka. YcioBue HaOMIOAEHUS INIaBHBIX MaKCUMyMOB IpHU
NaJeHMY MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PEIIETKY .

[TonApuzanus ceera.

TexHuueckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyna, (GOTOoaImapaT, MpOeKIMOHHBINA
anmnapar, MUKpOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKLHUOHHAS PEIIETKA, MOJIIPOU.

Jlemoncmpayuu

[IpsimosinHeitHOe pacnpocTpaHeHHe, OTpakeHHEe U MpesioMiieHre cBeTa. OnTuyeckue npuoopsl.

[TonHOE BHYTpeHHEE oTpakeHue. Mojienb cBeToBo1a.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Mopenn MEUKpOCKOIA, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

Ha6mronenue qudpakuuu cera.

HabmtoneHnue nucnepcuu cBeta.

[TosydyeHune cekTpa ¢ HTOMOIIbIO PU3MBI.

[TonmyuyeHue cniekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habutoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszarens NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300paykeHU B JIMH3AX.

HabGmronenue qucnepcuu cera.

Pasnea 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'paHMubl  DPUMEHMMOCTH  KJIACCUYECKOM  MeXaHMKW. IlocTynaTel  cliEIMalbHOM — TEOpUU
OTHOCHUTEJIbHOCTH: WHBAPHUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BAaKyyMe€, NPUHLUI OTHOCUTEIBHOCTU
OlHIITEHHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JUIUHBI.

OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOMN YaCTHUIIBI. DHEPTUS TIOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. opmyna [Inanka cBs3u sHEpruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMITYJIbC POTOHA.

OtkpeiTe u uccienoBanue ¢orodpgpexra. Onbitel A. I'. CroneroBa. 3akoHbl (oTodddekra.
VYpaBuenue Diinmreitna i poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBrenne cBera. OnwiTe [1. H. JIeOenena.

XUMHYECKOE IEUCTBUE CBETA.



Texnuyeckue ycTpolcTBa M MPAKTUUYECKOE MPUMEHEHHE: (OTO3IEMEHT, (OTOAATYMK, COJHEHHAS
Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE ¢ IUHKOBOM IIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pezepdopaa no paccesnuto o -yactuil. [Inanerapuast Moaens aroma.
[Toctynater Bopa. M3nyuenue u noriomenue (GOTOHOB MPHU MEPEXOJIe aTOMa C OJHOTO YPOBHS SHEPIHH Ha
npyroi. Buasl ciektpoB. CrieKTp YpOBHEH 3HEPTUM aToOMa BOJOPO/IA.

BoutHoBBIE cBOMCTBa yacTull. Bonubl ge bpoinsa. KoprycKyJisipHO-BOJIHOBOM Tyalini3M.

CHOHTaHHOE U BBIHYKJEHHOE U3J1yYEHUE.

TexHu4yeckue ycTpoiicTBa M MPakTUUECKOE IPUMEHEHNUE: CIIEKTPAIbHbBIN aHAIN3 (CIIEKTPOCKO ), JIa3ep,
KBaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pesepdopra.

Onpenenenye AJIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHeHYaThIX CIEKTPOB U3ITYYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HaGroieHne JIMHeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIepUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTh CTPOEHUs siipa. OTKpbITHE PaAMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuro cocrtaBa pagMOaKTUBHOro wusnydenus. CpoiictBa ajibda-, Oera-, ramma-
u3NydyeHus. BiusHue pairoakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkpeiTHe TpoTOHA W HeWTpoHa. Hykionnas mogens siapa ['eitsenOepra—MBanenko. 3apsin sipa.
Maccosoe uncio sapa. M3otomsl.

Anbda-pacnaa. DJEKTPOHHBIM U  TO3UTPOHHBIM  Oera-pacman. [‘amma-uznydenue. 3akoH
pPaZMoaKTUBHOIO pacraja.

DOHeprust cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

SAnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepubiii peaktop. TepmosaepHsiit cuHTe3. [IpoGiieMbl M TNEpPCNEKTUBBI SAEPHON HHEPTETHKH.
DKOJIOTHYECKHE aCIIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1b1 HaOIIOIEHNS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaamMeHTanbHbIe B3auMoieiicTBU. EqUHCTBO (hr3rueckoil KapTUHBI MHpa.

TexHu4eckue ycTpoucTBa M NPAKTUYECKOE NPUMEHEHME: AO03UMETpP, Kamepa BuibcoHa, saepHbIN
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTOrpadusim).

Paznea 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKHU

Oransl pa3BUTHS acTpOHOMHUH. [IpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, MJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHepruum ConmHua u 3BE3A. 3BE3ABI, MX OCHOBHBIE
XapaKTepUCTHKU. /lnarpaMma «CIeKTpaabHbIN KIacCc — CBETUMOCTBY. 3BE3/IbI TJIaBHOM NOCIEA0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb) JIJIs 3BE3]] I1aBHOM MOCIe10BaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3].
CoBpeMEHHBIE NPEACTABIEHUS O IPOUCXOXKACHUN U 3Borounn CoslHLa U 3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii [1yts — Hama [Nanaktuka. [Tonoxxenue u auxenue Connua B ['anakTtuke. TUIBI ranakTUK.
PanuoranakTtuku 1 kBazapbl. YEpHbIE BIPHI B s/IpaX rajJakTHK.



Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. PazGeranme ramaktuk. Teopus bosbimoro
B3pbIBA. PEIIMKTOBOE U3ITyYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo0i1eMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPY)KEHHBIM TIJIaA30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKCHUN IS
oTpesieNieHUs] MOJOXKEHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3nus (CeBepHOro
MIOJIyIIAPHS U SIPKUE 3BE3BL.

Hab6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NoBTOpPeHUE

Ponb ¢pu3uku 1 acTpOHOMHUHM B SKOHOMUYECKOM, TEXHOJIOTUUYECKON, COLIMATILHOM U 3THYECKOH cepax
TS TeTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTUHE MUPA, POJIb
¢buznueckoil Teopu B GOPMHUPOBAHUM MPEJCTABICHUN O (U3UUYECKON KapTHHE MHpa, MECTO (PU3MUECKOn
KapTUHBI MUpPA B OOIIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHHUHA O IPUPO/IE.

MesxknpeamMeTHbie CBSI3H

Wzydenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kimacce oCymIECTBISICTCS C yUYETOM COAEPKATEIbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHUH, XUMHUH, reorpaduu v TEXHOJIOTHH.

Meosicnpeomemnvle nonamusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAay4yHOIO IIO3HAHMS: SBJIECHUE,
HayuyHbl (akT, rHUMoTe3a, Qu3nMYeckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHUW, TPUTOHOMETpUYECKHE (DYHKIIMU: CHHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HUX INPOEKLIUU HA OCHU
KOOpJMHAT, CJOXEHHUE BEKTOPOB, MPOU3BOJHBIC DJIIEMEHTApHBIX (YHKIMA, MPHU3HAKA MOA0OUS
TPEYTOJILHUKOB, OTPE/ICTICHNE TUIOIIA/IN TUIOCKUX (GUTYp M 00BEMA Tell.

buonozus: snexTpuueckue SBICHUS B )KUBOW MpUpOJIe, KoieOaTeIbHbIE ABMKEHUS B )KMUBOU MPUPOJIE,
OIITUYECKUE SIBJICHUS B )KUBOM MPUPOE, AEHCTBUE pajiallii Ha )KUBbIE OPraHU3MBI.

Xumusa: CTpOGHHME aTOMOB W MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPaIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJI€KH MarHUTHBIX Py, GOTOCHEMKA 36MHOM MOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICEHUN.

Texunonocusi: JMHUM  DJIEKTPOIIEpeNad, TEHEpAaTOp IEPEMEHHOr0 TOKAa, JJIEKTPOJBUIaTEllb,
MHIYKIMOHHAs Te4b, pajap, paIuonpuEéMHUK, TEJIEBU30p, aHTeHHa, TesnedoH, CBY-neub, mpoeKMOHHbII
anmapar, BOJJOKOHHasl ONTHKA, COJTHEYHas OaTapes.

MNJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenune yuebHoro mpeamera «®dusuka» Ha YpOBHE CpefHero ooOmiero ooOpasoBaHus (0a30BBIN
YPOBEHB) JIOJKHO OOECIEUUTh JOCTHKEHHE CIIEAYIOIIMX JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
o0pa30BaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJIbTaThl OCBOCHUS yueOHOro npenmMera «®dusnka» JOIKHBI OTpakaTh TOTOBHOCTD U
CIOCOOHOCTh O0Yy4YaroIuXcs PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEH MO3UIMENH JMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpHUEHTAluil, TMO3UTUBHBIX BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIEeCTBA, paCIIUpEHUE >KU3HEHHOIO OIbITa M ONbITa
JeSITEIbHOCTH B IIPOLIECCE peaTn3al[ii OCHOBHBIX HAIIPABJIEHUN BOCIUTATEIbHOM 1€ATEIbHOCTH, B TOM UUCIIE
B YaCTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh I'PAXKAAHCKON MO3UIIUN 00YYArOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOTO 4JIEHA
POCCHIICKOTO 001IIEeCTBA;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKUX T'YMAaHUCTHYECKUX U JEMOKPATHUYECKUX LIEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEpPECAX IPa’KJAHCKOr0 00IeCTBa, y4acTBOBATh B
CaMOYIIpaBJI€HUH B 00pa30BaTEeIbHONW OpraHU3aIiHg;

yYMEHHE B3aHMMOJEUCTBOBATH C COLMAIBHBIMM HMHCTUTYTAaMH B COOTBETCTBHUH C MX (YHKUUSAMH U
Ha3HaYCHHEM;

TOTOBHOCTh K T'YMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;



2) MaTPHOTHYECKOT0 BOCTIMTAHMUSI:

c(hOPMHUPOBAHHOCTH POCCUICKON TPaXTaHCKON MACHTUYHOCTH, MTATPUOTHU3MA;

LIEHHOCTHOE OTHOULIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHMSIM POCCHUUCKUX YYEHBIX B
o0nacTi (PU3MKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CHOCOOHOCTH OLICHUBATh CUTYALIMIO ¥ IPUHUMATh OCO3HAHHBIEC PELICHHS, OPUEHTHPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICSITEIIBHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYIyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOLIECHHE K MUPY, BKIIIOYAs 3CTETUKY Hay4YHOT'O TBOPUECTBA, MPUCYIIET0 GU3UUYECKOM
HayKe;

5) Tpy10BOr0 BOCIIMTAHUS

HMHTEPEC K pa3IudHbIM chepam npodheCCHOHATBHOM AeITeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C (PU3UKOI
U TeXHHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOpP OyAylieil mpodeccuu U pean30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIC TIJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOPa30BaHUIO B 00JacTH (DM3UKHU HA MPOTKECHUH
BCEH KU3HU,

6) 9KOJIOrHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH KOJIOTUYECKON KYJIBTYpPhl, OCO3HAHUE TJI00AIBHOTO XapaKTepa 3KOJOTHYECKUX
npo0em;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JECWCTBUM B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHUSA UEJed
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paCUIMpPEHHE OMbITa EATEILHOCTH SKOJIOTMUYECKOM HANPaBIEHHOCTH HA OCHOBE MMEIOIIUXCS 3HAHUI
o pU3MKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUA
¢bu3nvecKoil HayKw;

OCO3HAHHE IEHHOCTH HAy4YHOH JeATeIbHOCTH, TOTOBHOCTh B Ipolecce U3y4YeHHs (UUKH
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATENBCKYIO ACSITEIIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

METANPE/IMETHBIE PE3YJIbTATHI
IMo3naBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
basoBbie Jiornyeckue 1eMCTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTYaJIU3UPOBATh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPENENATh UEIH IESITEIbHOCTH, 33]1aBaTh MapaMETPhl U KPUTEPUU UX TOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pACCMATPUBAEMbIX (PU3UUECKUX SBJICHUSIX;

pa3zpabaThiBaTh IJIaH pEUIEHUS MPOOJeMbl C YYETOM aHalIM3a HMMEIOIIMXCS MaTepUaabHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBbHOCTh, OLICHHMBATh COOTBETCTBHE pE3YyJbTATOB LEJSAM, OLIEHUBATh
PHUCKH MOCTEACTBUHN JAESTEIHHOCTH,

KOOPJIUHHUPOBAThH U BBHIMOIHITH PabOTY B YCIOBUSAX PEalbHOTO, BUPTYaIbHOTO ¥ KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

Ba3zoBble uccienoBarebckue 1elCTBUS:

BIIA/IETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHSATHSAMHI M METOIaMU (PU3UUYECKON HAYKH;

BJIQJIETh HaBBIKAMH y4e€OHO-HCCIICIOBATEIBCKOW U TMPOEKTHON JEATEIHHOCTH B 00JacTH (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IOMCKY METOJOB pELIeHHUS 3amad (U3NIECKOTO
coJiepKaHusl, TPUMEHEHHUIO PA3INYHBIX METOJ/IOB ITO3HAHMS;

BIIQ/IETh BUJAMH JEATEIILHOCTH IO TIOMyUYEHHUIO0 HOBOTO 3HAHUS, €70 HHTEPIPETAIlUH, TPEOOPa30BAHUIO
Y IPUMEHEHHIO B PA3JINYHBIX YUYCOHBIX CUTYAIUAX, B TOM YHCJIEC TIPH CO3/JaHUN YUYEOHBIX MPOEKTOB B 00JIACTH
buzuku;

BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M M AaKTyaJM3UPOBATH 3a/Jaudy, BBIIBUTATH TUIOTE3y €€
penieHus, HaXOAUTh ApTYMEHTHI JJI JOKA3aTelIbCTBA CBOMX YTBEPKACHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUHU
pelieHus;



aHAJM3UPOBaTh IOJYUYCHHbIE B XOJAE PELICHUs 3aJa4d pe3yJbTaTbl, KPUTUYECKU OLEHHBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTb U (POPMYJIMPOBATH COOCTBEHHBIE 331a4K B 00Pa30BATEIBbHOM NEATEIbHOCTH, B TOM YHCIIE IPH
M3y4eHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OL€HUBATh IPUOOPETEHHBIH OIBIT;

YMEThb IIEPEHOCUTh 3HAHUS 10 (PU3HUKE B MPAKTHUYECKYIO 001aCTh )KU3HECATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OPUTHHAIBHBIE OAXO0bI U PELICHNUS;

CTaBUTb IPOOJIEMBI U 3a]auHl, JOITyCKAIOIME aJIbTEPHATUBHBIE PELICHHUS.

Padora ¢ undopmanueii:

BJIaJIeTh HABBIKAMM IOJIyd4eHUs HH(OpManuu (QU3MUECKOro COAEPKaHUS M3 HCTOUYHMKOB Pa3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATH MOUCK, aHAJU3, CHCTEMATU3ALMI0 U UHTEPIPETALUI0 HHPOPMALIUU
pasIUYHbIX BUAOB U (POPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJIb30BaTh CPEACTBA HMH(DOPMAIMOHHBIX M KOMMYHMKAllMOHHBIX TEXHOJOTMH B peIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U OPTaHU3AaLMOHHBIX 337a4 C COOIOJCHUEM TpeOOBaHUI 3PTOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus, IpPaBOBbIX U OITHYECKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MaCHOCTH;

co3/laBaTh TEKCTbl (PU3MUYECKOrO COIEpKaHUS B pPa3IMUHbIX (Qopmarax ¢ yd€TOM Ha3Ha4YeHUs
nHGOpPMAIINY U LIEIEBOI ayIUTOPUH, BEIOMpPast ONTUMAIIbHYIO (hOpMY MIPEICTABICHHUS U BU3YaJTH3aIHH.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

OCYIIECTBIISITH OOIICHUE HA YPOKaX (DU3MKHU M BO BHE-YPOUHOM JIESATEIIHHOCTH,

pacro3HaBaTh MPEIIOCHUIKA KOH(DIMKTHBIX CUTYAIMH U CMAT4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBHU Yy aJIbHON paboThI;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JCHCTBHUH C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
KaX/10T0 WIeHa KOJUIEKTUBA;

[IPUHUMATD 1€JIM COBMECTHOM AESITENbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JAEUCTBUA MO €€
JOCTH)KEHHUIO: COCTABJIATh IUIAH JCHCTBUH, paclpeneaiTh pojau ¢ y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHMBAaTh KayecTBO CBOET0 BKJIAJa M KaXKIOrO Y4YacTHMKAa KOMaHAbI B OOLIMHM pe3yibTar Io
pa3paboTaHHBIM KPUTEPUSIM;

IIpesaraTe HOBbIE IIPOEKTHI, OLIEHUBATH UJIEU C MO3UIIMYA HOBHU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKOU
3HAYUMOCTH;

OCYIIECTBIATh TMO3UTHBHOE CTPATETMYECKOE IIOBEACHHWE B Pa3IMYHBIX CUTYalMsIX, INPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHHBepCaJbHbIe y4eOHbIE 1eiCTBHA
Camoopranuzanusi:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENbHYIO JIEATENILHOCTh B 00J1IaCTH (DM3UKU U aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IIJIaH PEUICHMS] PACUETHBIX M KAYECTBEHHBIX 3aj]ady, IJaH BBINOJIHEHUS
MIPaKTUYECKON pabOTHI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEHN U MPEATNIOUYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IPOSIBICHUIO 3PYIUIMU B 00J1aCTH (PU3UKHU, TOCTOSTHHO MOBBIIIATH
CBOM 00pa3zoBaTeNbHbBIN U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBHE
pE3yJIbTATOB LIEISM;

BJaJIeTh HABBIKAMM TI03HABATEJIILHOW pe(IeKkcun Kak OCO3HaHMsS COBEPIIAEMBIX JACUCTBUHM U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

UCIOJIb30BATh MPUEMBI pedIeKCUH IS OLIEHKH CUTYaIlUH, BEIOOpA BEPHOTI'O PELICHUS;



YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI JPYTHX NPH aHAIHU3E PE3yIbTaTOB ACITEILHOCTH;

MIPUHUMATD ce0sl, TOHMMasi CBOU HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI JPYTHX MPU aHAIHU3E PE3yIbTaTOB ACITEILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce qOCTHXKEHHS] TUYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPaMMBbI 1O (PU3UKE JJIsi YPOBHS
cpenHero ooOmero o60pazoBaHusi y OOyYarOIIMXCS COBEPIIEHCTBYETCS SMOIMOHAIBHBIA HMHTEIIEKT,
Mpernoiararomuil copMUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOUIEr0 CIOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHATIBHOE COCTOSHUE, BUACTH
HaIpaBIICHUS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM cephl, OBITh YBEpPEHHBIM B ce0¢;

CaMOpEeryJIUpPOBaHUs, BKIIOYAIOIIEIO0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTb 33 CBOE
MOBEJICHUE, CITIOCOOHOCTh aIallTUPOBATHCSA K AMOIMOHATBHBIM M3MEHEHHUSIM U TMPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHIKEHHUIO IIeJId U YCHeXy, ONTHUMU3M,
MHUIUATUBHOCTh, YMEHHUE IEUCTBOBATh UCXO/IA U3 CBOMX BO3ZMOKHOCTEH;

HMIIATUH, BKIIOYAOLIEH CIIOCOOHOCTh TOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €TO
P OCYILECTBICHUU OOLICHHUSI, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHHS C JPYTUMH JIFOJIbMH,
3a00THUTHCA, IPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

NPEIMETHBIE PE3YJBbTATHBI

K koniy oOyuenus B 10 kiacce npeaMeTHbIe pe3ynbTaThl HA 0a30BOM YpPOBHE JOJIKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpHUMEpax poiib U MecTo (Ppu3uKku B (OPMUPOBAHUU COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN A TEILHOCTH JIIO/ICH;

YUUTBHIBATh TPAHUIBl TPUMEHEHHUS M3YUYEHHBIX (U3MUECKUX MOJENeil: MarepuailbHas TOYKa,
MHepIUaNbHas CUCTeMa OTCYETa, a0CONIOTHO TBEPIOE TENIO0, WACATBbHBIN Tra3, MOJEIH CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AJIEKTPUUYESCKUH 3apsi/i IpU pelieHrnr GU3HUeCKUX 3aay;

pacrio3HaBaTh (pU3NYECKUE SBICHHS (TPOLECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB MEXAaHMKH,
MOJIEKYJISIPHO-KUHETUUECKONH TEOpUHM CTPOSHHUS BEIIeCTBA M OJICKTPOAMHAMHKHU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOJHOE MaJCHUE TeJ, IBM)KEHHE MO OKPYKHOCTH,
WHepIHUs, B3auMoiericTBre e, 1uddy3us, OpoyHOBCKOE ABMKEHUE, CTPOSHUE KUAKOCTEH U TBEPABIX TEll,
n3MeHeHne o0bEMa TeJ MPU HarpeBaHUM (OXJIAXKICHHH), TEIJIOBOE PaBHOBECHE, UCTIApEHHE, KOHJICHCAIIUS,
IJIABJICHUE, KPHUCTAJUIM3alMsl, KHUIIEHHE, BIAXHOCTh BO3/1yXa, IOBBIIICHUE JaBJIEHUS Ta3a IpU €ro
HarpeBaHuM B 3aKPBITOM COCY/JI€, CBSI3b MEXKIY IapaMeTpaMy COCTOSIHUS ra3a B U30IPOLECCaX, FIEKTPU3aLUs
TeJl, B3aUMO/JICHCTBHE 3apsI/IOB;

OMHCHIBATh MEXAHWYECKOE JIBIXKCHHE, HCIOJIb3ys (HU3nyeckue BEIUYHHBI: KOOpPJWHATA, IIyTh,
NepeMenieHne, CKOpOCThb, YCKOpEHHE, Macca Tela, CWUJla, HMIIYJIbC Tejla, KUHETHYecKas SHEeprus,
MOTEHIMAIbHAS DYHEPTUsI, MEXaHW4YecKass padoTa, MEXaHWYECKas MOIIHOCTh; MPHU OMHMCAHUHU TPABHIHHO
TPaKTOBaTh (PU3MUECKUIA CMBICIT UCIOIB3YEMBIX BEJIMYUH, UX 0003HAYCHHUS U €IMHUIIBI, HAXOAUTH ()OPMYIIHI,
CBA3BIBAIOIIME JAaHHYIO (PM3UYECKYIO BETUYNHY C JPYTUMHU BETUIMHAMU;

OMKCHIBATh HM3yUEHHBIC TEIIOBBIE CBOICTBA Tel W TEIUIOBBIE SIBICHUS, HCIONB3Yys (pu3mdeckue
BEJIMYUHBI: JIaBICHUE Ta3a, TeMIeparypa, CpeaHssS KUHETHYECKas HHEPryus XaOoTUUECKOTO JBHKCHUS
MOJIEKYJ, CpEAHEKBapaTUIHAs] CKOPOCTh MOJIEKYJI, KOTMYECTBO TEIUIOTHI, BHYTPEHHSS dHEpTUs, paboTa rasa,
KOA(DPUIMEHT TOJIE3HOT0 JIEWCTBHS TETUIOBOTO JBUTATENs; TPU ONMUCAHWUU TPABUIBHO TPAKTOBATH
(bu3MYECKU CMBICT HUCHONB3YEMBIX BEIWYMH, WX OOO3HAYCHHUS U EIUHUIIBI, HAXOJIUTh (OPMYIIBI,
CBS3BIBAIONIME JAaHHYIO (PU3UYECKYIO BETUUMHY C IPYTUMHU BETUUNHAM;

OMUCHIBATh M3YUYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIECTBA U ANEKTPUUYECKUE SIBICHUS (IIPOLIECCHI),
UCHOJIB3Ysl (PU3MYECKHE BEIMUYMHBI: AJIEKTPUUYECKUI 3apsl], AJIEKTPUYECKOEe I0Jie, HANPSKEHHOCTh IMOJIA,
MOTEHIIMAJ, Pa3HOCTh MOTEHIMAJIOB, MPU OMUCAHUM MPABUIBHO TPAKTOBAaTh (UIUUYECKUN CMBICI
WCIIOIB3YEMBIX BEIMYHMH, WX OOO3HAYCHMs] W CIWHMIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIONIUE JIAHHYIO
(Gu3MYECKyI0 BEIMYUHY C IPYTUMHU BEINYUHAMMY;

aHAIIM3UPOBATh (DU3UUYECKUE MPOLECCHl U SIBICHUSA, UCIONB3Yysl (PU3UYECKHe 3aKOHBI U TPUHIIUIIBL:
3aKOH BceMHpHOTO TsaroteHus, |, Il u 11l 3akons1 HpioToHa, 3aK0H coXpaHeHHsI MEXaHUYECKOW SHEPTUH, 3aKOH
COXPaHEHUs UMIYJbCa, MPHUHIMI CYMEPHO3UIMH CUJI, TPUHLHUI PAaBHONPABHS WHEPIHUATBHBIX CHUCTEM



OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHUS BEILECTBA, T'a30BbIE€ 3aKOHBI, CBS3b CpPEIHEU
KHHETUYECKOW JHEPIHH TEIJIOBOTO JIBIDKEHUS MOJIEKY1 C aOCONIOTHOW TeMIlepaTypoi, MEpBBIA 3aKOH
TEPMOJVHAMUKH, 3aKOH COXPAaHEHHUsS OJIIEKTPUYECKOro 3apsiaa, 3akoH KyroHa, mpu 3TOM pa3nudarh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHHE W YCJIOBHS (TPAHHUIIBI, OOJIACTH)
MIPUMEHHUMOCTH;

OOBSICHSITH OCHOBHBIC TIPUHIIUIIBI ICUCTBUS MAITUH, TIPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3indarh
yCIIOBUS UX 0€30IaCHOT0 UCIOJIB30BaHUS B IOBCETHEBHOM JKU3HU;

BBITOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3MUECKUX SIBICHHH U MPOIECCOB C MCIIOJIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUU, MPH TOM (POpMyIupoBaTh mpobiemy/3anady M THIIOTE3y yueOHOro
HKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000py10BaHNUs, IPOBOIUTH OIBIT U (POPMYINPOBATH
BBIBO/IBI;

OCYIIECTBIISITh TMPSMbIE W KOCBCHHBIE H3MEpPEHUs (PU3NYCCKUX BEIMYWH, MPH OTOM BLIOHMPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (U3MYECKMMH BEIWYMHAMH C HWCIOJB30BAHUEM MPSIMBIX
U3MEpEeHUl, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH PE3yJbTaThl MOJYyUYEHHOW 3aBUCHMOCTH
(bu3MUYECKUX BEIMYMH B BHJIC TaOIUI] ¥ TPaUKOB, EIaTh BBIBOJIBI 110 PE3yIbTaTaM HUCCIICIOBAHMS;

coOmofaTh mpaBuia Oe30MacHOro TpyJa MpHU IMPOBEACHUU HCCIENOBaHUI B paMKax y4eOHOro
AKCIIEPUMEHTA, yUeOHO-NCCIIEI0BATENbCKON U POEKTHON JI€ATEIbHOCTH C UCIIOJIb30BaHUEM U3MEPUTEIIbHBIX
YCTPOMCTB U 1a00paTOPHOTO 0OOPYIOBAHMS;

peniats pacy€THbIC 3a/1a9U C SBHO 3a/IaHHOHN (PH3UIECKON MOJICIBIO, MCTIONB3YS (PU3HUECKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHaiM3a YCJIOBHS 3aJaud BbIOWpaTh (PU3MYECKYI0 MOJIENb, BBIACIATh (PU3UUECKHE
BEJIMYUHBI U (OpMyJibl, HEOOXOoAUMBIEC NIl €€ pelIeHUs, MPOBOAUTH PAcu€Thl U OIEHUBATH PEATLHOCTH
MOJIy4€HHOTO 3HAUCHUS (PU3HUECKON BEIIUMYUHBI,

peniaTh Ka4YeCTBEHHBIC 3a/1a4d: BBICTPAUBATh JIOTHUECKH HETIPOTUBOPEUMBYIO LIETIOUKY PACCYKIACHHUI
C OTMOPOil Ha 3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS,

WCIIOJIb30BaTh TPU PEIICHUH YYeOHBIX 3a7ad COBPEMCHHBIE WH()OPMAIMOHHBIC TEXHOJOTHHU IS
MOWCKA, CTPYKTYPUPOBAHMS, HWHTEPIPETAllMd M MPEACTaBICHUS Y4eOHOM U HAyYHO-NOMYJISPHOI
nH(OpPMALIMY, TONYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH AHAJIU3UPOBATH IIOTYYaCMYIO
nHpopMaIuo;

MPUBOJIUTL TPUMEPHI BKJIaJIa POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DM3MKOB B PA3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETHUYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW KHU3HU s oOecnedeHus
0e30MmacHOCTH Mpu oOpalleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU yCTPOMCTBAMU, IS COXPAHEHUS 3/I0POBBS U
COOJIIOICHNSI HOPM SKOJIOTMYECKOTO IMOBEJCHUS B OKPY KaIOILEH Cpee;

paboTaTh B TpynIe C BBINOJHEHWEM Pa3IMYHBIX COIMANBLHBIX POJIEH, MIaHUPOBaTh PabOTy TpyMIbI,
paloHaIbHO pPACIpPEAEATh OOS3aHHOCTH W IUIAHUPOBATH JAESTENBHOCTh B HECTAHJAPTHBIX CUTYalMSAX,
a/IeKBaTHO OIICHUBATh BKJIA]l KaXJI0TO U3 YUaCTHUKOB TPYIIIHI B PEIICHHE pacCMAaTPUBAEMOM MTPOOIEMBI.

K konny oOyuenus B 11 kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JOJIKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y O0yUaIOLUXCS YMEHHI:

JEMOHCTPUPOBATh HA MPHUMEPAX pPOJIb U MECTO (PU3UKK B (HOPMUPOBAHHH COBPEMEHHON Hay4YHOU
KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHHKU U TEXHOJOTUH, B MPAKTUYECKON AESATENBHOCTH JIOJEH,
IIEJIOCTHOCTh U €IUHCTBO (PM3MUECKON KApTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJIENeH: TOYEUHBIH 3IIeKTPUUECKHIA
3apsj, Jy4 CBETa, TOYEUHbIN UCTOUYHUK CBETA, siiepHasi MOJENIb aTOMa, HYKJIOHHAsi MOJIESIb aTOMHOTO sIpa
MIPH pelIeHun (PU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3MUECKHE SBJICHHUS (MPOIECChI) W OOBSCHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOUM (DU3UKH: dJEKTPUUECKasi TPOBOANMOCTh, TEINIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JCHCTBUSA TOKa, B3aMMOJIEHCTBHE MArHUTOB, OJEKTPOMAarHUTHAs WHAYKIMS, JICUCTBUE
MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM U JBMXKYIIUICS 3aps, HIEKTPOMArHUTHBIE KOJIeOaHUS U BOJHBI,
MPSIMOJIMHENHOE pacHpOCTpaHEHUE CBETa, OTpa)KeHHe, IMpeloMieHHe, HHTepdepeHuus, Iudpakuus H
MOJIIpU3alusl CBeTa, aucrepcusi cBeta, (ortosnexrpuueckuii d3¢dext (hoTorddekr), cBeToBOE naBlIeHUE,
BO3HMKHOBEHHE JTMHEHYATOrO CIIEKTPa aTOMa BOJOPOAa, €CTECTBEHHAs! U UICKYCCTBEHHAs PaJMOAKTUBHOCTb;

OMHCHIBATh W3yYEHHBIE CBOMCTBA  BEIIECTBAa (DJICKTPUUYECKHUE, MATrHUTHBIC, ONTHYECKHUE,
ANEKTPUYECKYIO MTPOBOAMMOCTh PA3IMYHBIX CPEl) M AJIEKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI), UCIIONb3YS



¢bu3nyuecKkrue BEIMYMHBI: 3JIEKTPUYECKHM 3apsij, CHJIa TOKa, 3JIEKTPUUYECKOE HANpPsDKEHUE, 3JIEKTPUUECKOe
COIIPOTHBIIEHUE, PAa3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAS CHJA, paboTa TOKA, MHIYKIMS MAarHUTHOTO
nosst, cuwiia Ammnepa, cuna JlopeHna, MHAYKTUBHOCTh KaTyIIKH, SHEPIHs 3JIEKTPHUYECKOTO M MAarHUTHOTO
MoJie, mepuoJ M yactoTa KojeOaHWi B KoyieOaTelIbHOM KOHTYpe, 3apsii W CHjla TOKa B IIpolecce
TFapMOHHYECKUX DJIEKTPOMArHUTHBIX KoJieOaHul, GOKYyCHOE pAacCTOSHHME W ONTHUYECKas CHJIAa JIMH3BI, MPU
ONMCAaHWM TPABHIBHO TPAKTOBATh (PU3UUECKUH CMBICI HCIOJIb3yeMbIX BEIMYUH, MX OOO3HAYCHUS W
€IMHMUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NUECKYIO0 BETUUYHUHY C IPYTUMH BeIMYHMHAMU;

OIMCHIBATh N3yYEHHBIC KBAHTOBBIE SIBJICHUS U MTPOILIECCHI, UCIIOJB3YsI (PHU3NUECKUE BEIUIHHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M YaCTOTA CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO/I MOJIypacnajia,
SHEPIUs CBSA3M aTOMHBIX AJEp, MPU OMUCAHUU NPABMIIBHO TPAKTOBATh (PM3UUECKUN CMBICT HCIIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYCHUS U €IMHULIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BETHUNHY
C IPYTMMH BEJIMYMHAMU, BEIYUCIIATH 3HaUCHHE (DU3NYECKON BETMUHHBI,

aHAJIM3UPOBATh (PU3UUYECKUE MPOLECCHl U SIBICHUS, UCIONB3YSd (PU3NYECKHE 3aKOHBI U MPUHIUIIBL:
3akoH OMma, 3aKOHBI MOCJIEI0BATEIbHOTO U MApAJIENbHOIO COEAMHEHUs MPOBOJHMKOB, 3aKOH JIKoyis—
JleHna, 3aKOH 3JE€KTPOMarHUTHOW WHIYKUMH, 3aKOH IPSIMOJIMHEHHOTO pPacHpOCTPAaHEHHUs CBETA, 3aKOHBI
OTpPaXCHHsI CBETa, 3aKOHBI MPEJIOMJICHHS CBEeTa, ypaBHeHHME OHIUTEeHHAa 1 (dorodddexra, 3aKoH
COXpAHEHUsl PHEPTUH, 3aKOH COXPAHEHMS HMIIYJIbCA, 3aKOH COXPAaHEHMs 3JEKTPUUYECKOTO 3apsiaa, 3aKOH
COXPAaHEHHUsI MaccoBOI'0 YHCIa, NOCTysaThl bopa, 3aKOH paJuoakTHBHOIO paclnaja, Mpu TOM pa3inyaTh
CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBUSA (TpaHUIbI, OOIACTH)
MIPUMEHUMOCTH;

ONpEIEATh HANPABIECHNUE BEKTOPA UHAYKIMU MATHUTHOTIO IOJIS POBOJHUKA C TOKOM, CHJIbI AMIiepa
u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaeMOe IIIOCKUM 3€PKaIoM, TOHKOH JINH30M;

BBITTOJIHATE SKCIIEPUMEHTHI 110 CCIIEIOBAHNIO (PU3MUECKUX SBICHUN U MPOIIECCOB C MCIIOIB30BAaHUEM
MPSMBIX U KOCBEHHBIX H3MEPEHMii: Mpu 3TOM (OpMYyIHpOBaTh MpoldiieMy/3afadyy W THUIOTE3y y4eOHOro
HKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000py10BaHNs, IPOBOIUTH OIBIT U (POPMYIUPOBATH
BBIBO/IBI;

OCYWIECTBIISITh TpPSIMbIE M KOCBEHHBIE H3MEpeHHs (U3NYECKUX BEIWYHH, NPH ITOM BBIOMPATH
ONTUMAJIBHBINA CLIOCOO MU3MEPEHUS U UCIIOJIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUI;

HCCIIEIOBaTh 3aBUCUMOCTU (PU3NYECKUX BEJIUYMH C UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUI: PU 3TOM
KOHCTPYHUPOBaTh YCTaHOBKY, (PMKCHPOBATH PE3yJIbTAThI MOJYyUYECHHON 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH B
BUJIE Ta0NMI U TpaMKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

coOmoaTh MpaBuia 0€30MacHOro Tpyda IMpH IMPOBEIACHWU HCCIENIOBaHMM B paMKax y4eOHOro
SKCIIEPUMEHTA, y4eOHO-HNCCIIeI0BATENIbCKON U MPOEKTHON 1€ATEIbHOCTH C CIOJIb30BAHUEM U3MEPUTEIBHBIX
YCTPOMCTB U 1a00paTopHOro 000pyI0BAHUS;

peniaTh pacy€THBIC 3a/1a4U C SIBHO 3aJaHHOM (PU3NYECKON MOJIEITBIO, UCTIONB3YS (PU3HMUECKUE 3aKOHBI U
IPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJlaud BBIOMpaTh (PU3NYECKYIO0 MOJIENb, BBIACHATH (pU3nyecKkue
BEJIMYUHBI U (OPMYJIbI, HEOOXOAUMBIE Uil €€ pelIeHMs], MPOBOJUTh Pacu€Thl U OLEHUBATh PEATbHOCTD
MOJIyYEHHOTO 3HaYeHMs (PU3NYECKON BETMUHHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU HETIPOTUBOPEUUBYIO LIETIOUKY PACCYKJIECHUIN
C OIOPOH Ha M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

WCIIOJIb30BaTh MPHU pEHIEHWH Y4YEeOHBIX 3aJad COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOTUU IS
MIOUCKA, CTPYKTYPHUPOBAHUS, WHTEpHpPETallMM M TPEACTaBICHUS Y4YeOHOH U Hay4yHO-IOMYJIIPHOMN
nH(pOpMalLlMK, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH AHAJIU3UPOBATH IOIYYaEMYIO
uH(pOpMaIINIO;

OOBSACHATH PUHIUIIBI IEUCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPONCTB, pa3inyaTh YCIOBUS UX
0€30IacHOT0 MCIIOJIB30BaHUS B IOBCEAHEBHOM KHU3HH;

MPUBOJIUTH MPHUMEPHI BKJIaZa POCCUICKUX U 3apyOexHBIX yUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW KHU3HU s oOecredyeHus
0€30MacHOCTH MpH 0OpallieHHH ¢ MPUOOpaMM U TEXHUYECKUMHU YCTPONCTBAMH, JJIsl COXPAHEHHUS 3/I0POBbs U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpY KaloIIel cpese;



paboTaTh B IpynIe C BBITOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJel, MIaHUpOBaTh PadOTy IpyMIIbI,
paIoHaIbHO PACIPEACSATh OOS3aHHOCTH W TUIAHUPOBATH ACSITENLHOCTh B HECTAHIAPTHBIX CHUTYAIIHAX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KaX/JI0r0 U3 yUaCTHUKOB TPYIIIbI B pEUICHHE pacCMaTPpUBAEMOi TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3/esioB U TeM MPOrPaMMBbl (uudposbie)
Beero Konr. JIa6. o0pa3oBaTe/ibHbIE
pecypchl
Paznean 1. PUSUKA U METO/JIbI HAYYHOI'O ITO3HAHU S
11 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 bubmmorexa [IOK
' AR HAY https://m.eds00.ru/7f41bf72
Hroro no pazueny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 i ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM TEOpUn 9 1 bubmorexa HOK
' https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.3 ArperaTHble cocTOsiHUS BeriecTBa. Da3oBble MEPEeX0 b 5 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 24
Paznen 4. 9JIEKTPOJINHAMUKA
bu6mmorexa [IOK
4.1 DEKTPOCTATHKA 10 . https://m.edsoo0.ru/7f41bf72
. . bubnmoreka [JOK
4.2 [TocTOsTHHBIN 2NEKTpUYECKUN TOK. TOKM B pa3IM4HbIX Cpeax 12 1 https://m.eds00.ru/7f41bf72
Hroro no pazueny 22
PezepBHOE Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
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11 KUIIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI (pposzie)
Bcero K 126 oOpa3oBaTejibHbIE
OHT. a0. pecypcsl
Pazngen 1. DJIEKTPOJIMHAMUKA
bubnunorexa LIOK
1.1 MarnuTtHOe noje. INeKTPOMArHUTHASE MH YKL 11 1 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazueny 11
Paszgen 2. KOJIEBAHUS U BOJIHbBI
bubnuoreka [{OK
2.1 MexaHu4ecKue M 3JEKTPOMarHUTHBIE KOJICOaHUS 9 1 hitps://m.edsoo.ru/7f41c97¢
bubnunoreka LIOK
2.2 MexaHUYEeCKHE U AIEKTPOMArHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97¢
bubmuoreka [{OK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Paznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 OCHOBBI CTICIHATBHOM TE€OPHUH OTHOCUTEIHHOCTH 4 1 Bubmuorexa HOK
' https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubmmoreka [JOK
4.1 DJ1eMEHTHI KBAHTOBOM OITHUKH 6 hitps:/m.edso0.ru/7f41c97¢
but6mmoreka [IOK
4.2 Crpocnme atoma 4 https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.3 ATOMHOE 71p0 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 15
Pazgen 5. DJIEMEHTBI ACTPOHOMHUU U ACTPODOU3UKHU
but6mmoreka [IOK
5.1 DeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU 7 1 https://m.edso0.ru/7f41c97¢
Hroro no pazueny 7
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Pasnea 6. OBOBIIAIOIIEE IOBTOPEHHUE

Bu6muoteka [JOK
6.1 Obobmaromee nosTopenne 4 https://m.edsg).ru/7f4l(:97c
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 7
MHNOYPOYHOE INTAHUPOBAHHUE 10 KJIACC
e KoJsinyecTBO 4acoB DJIeKTPOHHBbIE HU(PPOBLIE
n/-n Tema ypoxka Beero KoHT Hara oOpa3oBaTe/ibHbIE
"~ JIa0. pecypcsl
1 ®dusuka — Hayka o npupoze. Hayunsle METOABI IO3HAHUS 1 bu6nmoreka LIOK
OKPYXKAIOILIEro MUpa https://m.edsoo.ru/ff0c32e2
2 Poinb 1 MecTo ¢pu3nKK B JOPMHUPOBAHNU COBPEMEHHON HAYIHOM 1 Bbu6moteka [JOK
KapTHHBI MDA, B TPAKTUYECKOMN JICSITEITbHOCTH JIFOICH https://m.edsoo.ru/ff0c33e6
3 Mexanndeckoe aBrmkeHrne. OTHOCHTEILHOCTh MEXaHHYECKOTO 1 bubmmoreka IIOK
nBrkeHus. [lepeMenienue, CKOPOCTh, YCKOPEHHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE PSIMOJIMHEWHOE ABUKEHUE 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0c372e
6 CBobOoHOE najieHue. Y cKkopeHrue cBOOOIHOTO MaIeHus 1 Eﬁ;ﬁ?ﬁéii?ﬁlﬁoaagcc
KpuBonuneiinoe npmxeHne. [[BrmokeHne MaTepruaibHOM TOUKH O bubnuotexa [JOK
! okpyxHOocTU. KOHTpOoNbHBII cpe3 mo Teme «KuHamaTukay . https://m.edsoo.ru/ff0c3ada
8 [IpuHnnn otHOCHTENBHOCTH ['anmunes. MHepuuanbHble CUCTEMBI 1 bu6muoreka [JOK
orcuera. [lepsblii 3akon HeroTOHA https://m.edsoo.ru/ffOc3be8
Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akoH bubmuoreka [JOK
d HproToHa 17151 MaTepHaIbHOW TOUKH . https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akon HeroTOHA 17151 MaTEpHAIBHBIX TOUYEK 1 bubmorexa ITOK
https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoOro Tsarotenus. Cuna tspkectu. [lepBast kocmudeckas 1 bubnmoreka [JOK

CKOpOCTh

https://m.edsoo.ru/ff0c3d00
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bubnunoreka LIOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koaddunment tpenus. Cruita COnpoOTHUBIICHUS TPU bubmuorexa [JOK
JIIBUKEHUU TEJIA B )KUIAKOCTHU WM raze https://m.edsoo.ru/ff0c3f76
[ToctynaTenbHOE U BpamaTteabHOE ABUKEHHE a0COTIOTHO TBEPAOTO
14 TeHa.}i\/IOMeHT CI/IJIBI.pHJI?er CHUJIBI. ﬂVCJIOBH;I paBHOBECHS TBépI,)Z[Ii)FO bubmorexa LIOK
https://m.edsoo.ru/ff0c41a6
Tena
Nmmynbe MaTepuaibHONW TOYKH, CUCTEMbl MATEPUAIBHBIX TOUEK.
15 I/IMH§JII>C CI/IJII)II.) 3aKoH coxpaHe,Hna MMITyJIbCa. I1))ea1<T1/113Hoe bubmorexa LOK
https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
16 Pa6ota u mourHOoCTh cuibl. Kunetnueckas sHeprusi MaTepualbHONR bubnnorexa [JOK
touku. Teopema 00 U3MEHEHUH KHHETHYSCKOW DHEPTUU https://m.edsoo.ru/ff0c4502
[TorenumaneHas sueprus. [loreHunanbHas 3HEPTUs yupyro
17 ,Z[e(l)opll\I/IHpOBaHHOﬁ 111)py>KI/IHLI. HgTeHHHMBHaSE) SHGIC?;I/II;)IYTGJIB. BOIM3HU bubmorexa [OK
https://m.edsoo.ru/ff0c461a
TTOBEPXHOCTU 3eMIIH
[ToTeHnManbHBIC U HETIOTEHITMAIBHEIC CUITBI. CBSI3b PaOOTHI
18 HeHOT;{uHanLHLIX CHII C I/I3§6H€HI/I6M MexaHquCKoI;VI SHEPTUHU bubmorexa HOK
N https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJI. 3aKOH COXPAHEHHSI MEXaHUYECKO YHEPTUHU
JlaboparopHas pabdota «MccnegoBanue cBA3M pabOThI CHIIBI C
19 W3MECHECHUEM MEXaHWYECKOUM SHEPTUH Tella Ha MPUMEPE PACTIKESHUS
PE3UHOBOTO KI'YTa
KonTtpoabsnas pa6ora no reme «Knnemaruka. Jlnnamuka. bubmuoteka [IOK
20 .
3aKOHBI COXpaHEHHSI B MEXAHHKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH. bubnuotexa [JOK
BbpoyHnoBckoe nBmxenue. uddysus https://m.edsoo.ru/ffOc4dc2
29 XapaxTep IBUKCHUS U B3aIiIIMOI[efICTBI/ISI qacTuIl BerecTea. Moenu
CTPOCHHMS Ta30B, )KHJIKOCTSH M TBEPIBIX TEI
23 Macca monekyn. KomnyectBo BemectBa. [locTosiHHas ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana
temmeparyp Llenbcust
. bubnuotexa [JOK
25 Nneanwsusbiii ra3 B MKT. OcHoBHoe ypaBHeHne MKT https:/m.edsoo.ru/ffocafde
26 AOGcomoTHas TeMIiepaTypa Kak Mepa cpelHeil KHHETHYeCKO bubmuotexa [JOK
SHEPI'HH JABMKEHHS MOJIEKYJI. Y paBHeHne MenaenceBa-Knaneipona https://m.edsoo.ru/ff0c511e
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
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Jlaboparopnas pabota «/ccinenqoBaHue 3aBUCUMOCTH MEXTY

28 napaMeTpamMH COCTOSIHHS Pa3peKEHHOTO Ta3ay .
29 N3omporieccsl B UealbHOM rasze U ux rpaduyueckoe npeacTaBieHue 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c570e
30 wenernin, Kommectso ensom  pasora. Bayrpesmoneprin 1 Bufimaorexa LIOK
OHOATOMHOTO HICATBHOTO 1232 https://m.edsoo.ru/ff0c5952
bubmuorexa [IOK
31 Brae! Tenonepesasy ! https://m.edsc1>l0.ru/ff0c5c36
32 VY ienpHas TEMIOEMKOCTH BellecTBa. KOIM4uecTBO TEMIOTHI pU 1 bubmmoreka [JOK
Teruronepenade. AnuabaTHbIN IPOLIECC https://m.edsoo.ru/ff0c5c36
33 [TepBrIii 3aKOH TEPMOAMHAMHUKH U €T0 TPUMEHEHHE K U30IPOIeccam 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOc5efc
34 HeoOpaTumocTs mporeccoB B npupoae. Bropoii 3akon 1 Bbu6moteka [JOK
TEPMOJIUHAMHUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicteus u KII/I TenmoBoi MalnHbI 1 ]hstlj[ISSJ,I:I;I/(r)rTI.GeIfjaSC])_E)?’IlJ{/ffOCGOOa
36 Huxkn Kapno u ero KIT[{ 1
37 DKosiornyeckue npoOaeMbl TEIIO3HEPTreTUKH 1
38 O6o6matomuit ypok «MomnekynsipHas ¢pusnka. OCHOBBI 1 bubnmnorexa [JOK
TEPMOTTHAMHKH https://m.edsoo.ru/ff0c6938
39 KonTtpoabHasi pabora no teme «Mouiekyasipaasi puzmnka. 1 bubmmnoreka HOK
OCHOBBI TEPMOTUHAMHUKI» https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue u koHeHcanus. Mcmapennue u KuneHne 1 BH6H_HOTeKa 0K
https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHas ¥ OTHOCHTETbHAS BIAKHOCTH BO3TyXa. HachIeHHbIH 1 bubnmnoreka [JOK
nap https://m.edsoo.ru/ff0c64d8
o | e Ko n s v Ao | B 10K
MaTepHATE! https://m.edsoo.ru/ff0c65f0
43 [naBnenue n KpucTauM3auus. Y AeiabHas TeIIOTa IJIaBJICHUS. 1 but6mmoreka [IOK
CyOnumariust https://m.edsoo.ru/ff0c6708
44 VYpaBHEHHE TEIJIOBOTO OajlaHca 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45 DnekTpu3anus Tel. DIeKTpUuuecKkuil 3aps. JBa Buaa s3JeKTpUuIecKux bubnmoreka [JOK
3apsI0B https://m.edsoo.ru/ffOc6bcc
16 [IpoBOIHUKY, TUAIEKTPUKHU U MTOTYITPOBOIHUKH. 3aKOH COXPAaHECHUS bubmuorexa [JOK
JIEKTPHUYECKOTO 3apsijia https://m.edsoo.ru/ffOc6bcc
47 BzaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHblii bub6nmmoreka [IOK
AJICKTPUUECKHUH 3apsijl https://m.edsoo.ru/ffOc6ce4
48 HanpsxéHHOCTh 2ntekTprdeckoro nods. IIpunanun cyneprno3unyuu Bu6muoteka [JOK
AIIEKTPHUYCCKUX OJICH. JIMHUM HAPSHKEHHOCTH https://m.edsoo.ru/ffOc6df2
49 Pabota cwit anexktpocraruueckoro mojs. [lorenmnuan. Paznocts bu6nmorexa LIOK
HOTEHIHAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpOBOIHMKY M AUDIIEKTPUKU B MIEKTPOCTATUYECKOM IT0JIE. Bbu6motreka [JOK
JIMeKTpruYecKas POHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 OnekrpoémkocTh. Konnencarop bubmorexa LLOK
https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPTHsl 3apsyKEHHOTO bubmmoreka [JOK
KOHJICHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTopHas padota "M3MmepeHue 31eKTpoEMKOCTH KOHIeHcaTopa"
[IpuHnun nefcTBUS U MPUMEHEHNE KOHIEHCATOPOB, KOMMUPOBATIHLHOTO
54 anmnapara, CTpyHHOro nNpuHTepa. DIeKTpOCTaTHUeCKas 3allnTa.
3a3eMIIeHHe AIIEKTPONpuOOPOB
DNEeKTPUUYECKHUI TOK, YCIOBHSI €T0 CyIecTBOBaHMs. [0CTOSTHHBIN TOK.
55 Cuna toka. Hanpsbxkenue. Conporusnenue. 3akoH OMa 1Jis ydacTka
Lenu
[TocnenoBarenbHOE, apauIeIbHOE, CMEIIAHHOE COETMHEHNE
56 npOBO;[IHI/IKOB. Ha6(’)panopHa${ pa6o’Ta «M3yuenune CM)IeLuaHHoro bubmmorexa [IOK
https://m.edsoo.ru/ff0c74f0
COEJTUHEHUS PE3UCTOPOBY
but6mmorekxa [IOK
57 PaGota u MolHOCTh AMeKTprudeckoro Toka. 3akoH Jxoymnsa-Jlenna https://m.edsoo.ru/ffoc7838
3axon OMa 11 OJIHOM (3aMKHYTO#) 3J€KTPUYECKOM LIeTH.
58 Kopotkoe 3;.1MLIKaHI/Ie. H(a60paT}:)pHa)ﬂ pa6oIT)a «I/ISMepI;HI/Ie S1C bubmorexa LIOK
https://m.edsoo.ru/ffOc7ae0
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS
59 DneKTpOHHas IPOBOAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAJJIOB OT TeMmepaTrypbl. CBEpXIpPOBOIUMOCTh
60 DNeKTpuUecKuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB
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[TomynpoBoOAHUKH, UX COOCTBEHHAS U PUMECHAsI IPOBOJUMOCTb. bubmuotexa [JOK
61 2 1 )
CaoiictBa p—n-nepexoza. [ToaynpoBoaHUKOBBIE TIPUOOPHI https://m.edsoo.ru/ffOc84ae
62 DJIEKTPUYECKUI TOK B paCTBOpPAX U paciliaBax 3JIEKTPOJIUTOB. 1 bubmuorexa [JOK
DJEKTPOIUTHYECKAs TUCCOLUAIIHS. DIICKTPOIH3 https://m.edsoo.ru/ff0c82ba
63 DJIEKTpUYECKUH TOK B razax. CaMoCTOSTENbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSITEIbHBIN pa3psia. Monnus. [Tnazma https://m.edsoo.ru/ff0c84ae
64 DnexTpuuecKkue NpuOOphl U yCTPOMCTBA U UX MPAKTUIECKOE 1 bubmmoreka [JOK
npuMeHeHue. [IpaBuia TeXHUKH 6€30MacHOCTH https://m.edsoo.ru/ff0c86fc
. bubnuoreka [IOK
65 O6006maromuit ypok «IeKTpOIUHAMUKA 1 hitps://m.edso0.ru/ff0c88be
KonTtpouabHnas padora no reme «iekrpocraTuka. IlocTossHHbIH Bbu6motreka [JOK
66 . 1 1 .
IeKTprYecKuii TOK. TOKH B pa3iMYHbIX CpeIax» https://m.edsoo.ru/ff0c8a8a
N " " bu6nmoreka LIOK
67 PesepBHblil ypok. KonTponbHas padota no teme "IiaeKTpoguHaMHUKa 1 hitps:/m.eds00.ru/ffOc8c56
. . bubnnorexa [IOK
68 PesepBHrlIil ypok. O6o0miaromuii ypok o remam 10 kinacca 1 hitps://m.edso0.ru/ffOc8f6e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KUIIACC
e KoJsnyecTBO 4acoB DJIeKTPOHHBbIE HU(PPOBLIE
. Tema ypoka Hara o0pa3oBaTebHbIC
/
n/n Bcero Konr. Jla6. pecype
1 IIocTosiHHBIE MAarHUTHL M UX B3aUMOJEHCTBHE. MarHuTHOE MOJIE. 1 bubnunorexa LIOK
BekTop MarHuTHOM MHIYKIWH. JINHUKM MAarHUTHON MHIYKITHH https://m.edsoo.ru/ff0c9778
2 MarnuTtHO€e noJjie TpoBOJHUKA ¢ TOKOM. OmBIT DpcTena. 1 bu6muoreka [JOK
B3aumoeiicTBHE MPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopatopHas paboTa «/3yueHre MarHuTHOTO TMOJIS KaTyIIKHU C 1 1 bubmuoreka [JOK
TOKOM» https://m.edsoo.ru/ff0c98fe
4 TaGoparopman pabors icencxonamme gefiormm nocrommoro 1 ) Bubmiorexa LIOK
PaTOpHai p A A https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM)
5 JleficTBHEe MarHUTHOTO IOJISL HA IBUKYLIYIOCS 3apSyKEHHYIO YaCTUILy. 1 bubmuotexa [JOK

Cwua Jlopenna. Pa6oTta cuitel Jlopeniia

https://m.edsoo.ru/ff0c9df4
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OnexkTpoMarHuTHast UHAYKIUs. [I0Tok BEKTOpa MarHUTHOM

6 nHaykiuu. DJ1C nHayKiuu. 3aKOH 3JI€KTPOMArHUTHON MHYKIIMA
®Dapagnes
v JlaboparopHas pabota «lccienoBanue siBICHUS IEKTPOMATHUTHON bubmmoreka [JOK
UHTYKIHI https://m.edsoo.ru/ff0cal50
NunykruBHocts. SABnenue camonnaykiuu. 31C caMOMHIYKIUU.
8 BHggrmI MarHUTHOTO MO KaTyulIi[I/}I, CHTOKOMJ.IBJ'ICKTpOMfleETHOC bubmmorexa HOK
https://m.edsoo.ru/ff0ca600
noJe
TexHu4ecKue yCTpoicTBa U UX MPUMEHEHHE: TTOCTOSTHHBIE MAaTHUTHI,
9 AIEKTPOMArHUTHI, AIEKTPOABUTATENb, YCKOPUTENN 3JIEMEHTapHBIX
YaCTHIl, THAYKIIMOHHAS TI€Yb
10 O6o6mmarmuil ypok «MarHuTHoe moje. DIeKTPOMarHuTHas bubmmoreka [JOK
UHTYKIUS https://m.edsoo.ru/ffOcab82
11 KonTponbhas pabota nmo Teme «MaraHuTHoe MoJie. bubnnorexa [JOK
DJIEKTPOMArHUTHAS HHYKIIHSD) https://m.edsoo.ru/ffOcad58
12 CBoOoaHbIe MexaHW4YecKHe Kosiebanus. ["apMoHnYecKkue KoaeOaHusl. bubmmoreka [JOK
VYpaBHeHHe rapMOHHYECKHX Konebanuii. [IpeBpaienne sHeprun https://m.edsoo.ru/ffOcaf06
13 JlaboparopHas pabota «lccrnenoBanue 3aBUCIMOCTH Mepro/Ia
MaJbIX KoJieOaHul Tpy3a Ha HUTHU OT JUIMHBI HUTU M MacChl TPy3a»
Konebatenbublit KOHTYp. CBOOOIHBIE ANEKTPOMArHUTHBIE KOIeOaHus
14 B UJICATIBHOM KOJ'Ie6aTZJI'I)I)HOM KOII[-IType. AHaJP;orI/m MEXIY bubmorexa HOK
https://m.edsoo.ru/ffOch820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU KOJICOAHUSIMH
15 ®opmyisa ToMmcoHa. 3aKOH COXpaHEHMsI SHEPTUU B UI€ATbHOM bubmuoreka [IOK
KOJIeOATEeIIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aryxaromux Konebanusx. BelHyX/1eHHBIC
16 nganquKHe Kone6e}1]HHﬂ.Ige30Hch. BLIHy)KI[eHIZILIéI bubmorexa HOK
https://m.edsoo.ru/ffOcbb86
2JIEKTPOMArHUTHBIC KOJICOaHUS
[TepemennsbIit Tok. CUHYCOMAATBHBIN TEPEMEHHBIN TOK. MOITHOCTH
17 HCII;)CMCHHOFO TOKA. AMZIJ'II/ITJ;/I[HOC u z[eﬁPCTBy}omee 3HaquHH; CHUJIBI bubmorexa HOK
https://m.edsoo.ru/ffOcbd34
TOKA U HaINPsDKEHUS
18 TpchcbopMaT(U)p. [IpousBocTBO, Eepeiaya U NoTpedIeHue
ANEKTPUUECKON SHEPTrUu
19 YCTpolCcTBO ¥ MPAKTHYECKOE TPUMEHEHNE AJIEKTPUYECKOTO 3BOHKA, bubnuorexa [JOK

reHeparopa nepeMeHHOT0 TOKa, JMHUM dJIeKTporepeaay

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE FJIEKTPOIHEPTUU.

20 KynbTypa ncrosib30BaHus 3IEKTPOIHEPTHH B TOBCETHEBHOMN KU3HU
2L Cropocrs pacnpoctpanenin it whms o, Honepesme n BuGmorera LIOK
' https://m.edsoo.ru/ff0cca54
IIPOJIOJILHBIE BOJIHbI
29 3Byk. CKkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp bubmmoreka [JOK
3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIEC BOJIHBI, UX CBOMCTBA U cKopocTh. [llkana bubmuorexa [IOK
23 .
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHnMnIB paguocBs3u U TeneBuAcHUs. Pa3BuTHEe CpesiCTB CBA3H.
Panuomoxkanus
bubnuoreka [{OK
25 KonTtponbnast padora «Konebanus u BOTHBD) hitps://m.eds0o.ru/ffOcc6fs
26 [IpssMonuHENHOE paclpOCTpPaHEHHUE CBETA B OJJHOPOIHOM Cpelie. Bbu6moteka [JOK
Toyeunslii KICTOYHHUK CBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 OtpaxxeHue cBeTa. 3akoHbl OTpaxkeHus ceta. [loctpoenue bubnnoreka [JOK
U300paKEeHHI B IJIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
IIpenomnenue ceera. IlonHoe BHyTpeHHee oTpaxenue. lIpenenbHblit bubmuoreka [IOK
28 .
yroJI MOJTHOTO BHYTPEHHETO OTPaKECHHSI https://m.edsoo.ru/ff0cd7{6
29 JlaGopaTtopHast pabota «M3mepenne mokazaresns mpeIoMIICHUs bubmuoreka [IOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue n3obpaxxenuil B aun3e. @opmyiia TOHKOM bubmuoreka [IOK
JIMH3BI. Y BEJIMUCHHUE JIMH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopaTtopHast pabota «McciaenoBanue CBOMCTB M300paKEHUI B
JUH3aX»
30 Hucnepcus ceera. ClnoxxHbIi coctaB 6eoro csera. L{Ber.
JlabopaTtopHas pabota «HabmroneHne 1ucrnepcun CBeTay
Wntepdepennus cera. Judpakuus ceera. Judpakunonnas bubmuoreka [IOK
33 . )
peméTka https://m.edsoo.ru/ffOced22
34 ITonepeuHocTs cBeTOBBIX BOJIH. [lomsipru3anus ceera bubmorexa LIOK
) https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPHI M YCTPOUCTBA U YCIOBUS UX OE30I1aCHOTO

IMPUMCHCHUA
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I'panuLbI TPUMEHUMOCTH KJIIACCUYECKOW MeXaHUKU. [locTynarsl

bubnunoreka LIOK

36 CIHENHATbHON TEOPUH OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHU U bub6nmmoreka [IOK
37 )
COKpAIIICHUEC JUTUHBI https://m.edsoo.ru/ffOcfa42
38 DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YacTullbl. CBA3b MACCHI C bubmuorexa [JOK
JHEPrUer U UMITYJILCOM. DHEPIHUsl TIOKOSI https://m.edsoo.ru/ff0cfc68
39 KonTtponsHas padora «Ontuka. OCHOBHI ClIeIUATIbHON TEOPUN Bu6muoteka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. Dopmyina [Inanka. JHeprus U UMIyJIbC GpoToHA ﬁtptlgg;l/(r)sée%asc])i?ﬁ/ffOCfeIG
41 OtkpsiTue u uccnenoBanue pororddexra. Onwitel A. I'. Cronerosa E:tlgg:?/(r)ﬁ?e%icﬁ).orﬁlfmcffc 4
42 3akonbl porodddekra. YpaBHenue DiHmTeHA 11 hoTodhdekTa. bubnnorexa [JOK
«KpacHnas rpanuna» ¢porodrpdexra https://m.edsoo.ru/ff0d015e
43 Hasnenue cera. Onbitel I1. H. JIeOeneBa. XuMuueckoe JaeicTBHE bubnnorexa [IOK
cBera https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTpomucTBa U NPaKTUYECKOE IPUMEHEHUE:!
dboTorneMeHT, POTOAATUHK, COTHEUHAs! OaTapesi, CBeTOINO0]
45 Pemenue 3a1ay mo Teme « 9IEMEHTHI KBAHTOBOM OMTHKNY bubmorexa HOK
https://m.edsoo.ru/ff0d0302
16 Mopnens atoma Tomcona. OneiTel Pesepdopaa o paccesiuio a- bubmmnoreka HOK
vactuil. [InaneTapHast Mosienb aToMa https://m.edsoo.ru/ff0d091a
bubnmnorexa [JOK
47 Hoctysatst bopa o eco0 ru/f0d0afa
48 Wznyuenue u norinoiieHue GoTOHOB MPH MEPEX0ie aToMa ¢ OJTHOTO bu6muoreka [JOK
YPOBHSI SHEpTHHU Ha Apyroil. Busisl ciektpos https://m.edsoo.ru/ff0dOafa
49 BosHoBEIE cBolicTBa yacTHll. BosHbl ne bpoiinsa. KopnyckyispHo- bu6muoreka [JOK
BOJIHOBO# yanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE https://m.edsoo.ru/ff0dOca8
50 OtkpsiTre paguoakTuBHOCTH. OnBITE Pe3epdopaa mo onpeneneHuto bubnmnoreka [JOK
COCTaBa paJIiOaKTHBHOTO M3ITyUEHHS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anbda-, 6era-, raMma-u3aydeHus. Bivsaue
PaAMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI
59 OTkpeITHE IPOTOHA U HeTpoHa. M3oTombl. Anb(a-pacna. bubnmoreka [JOK

DIIeKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaia. ["amMmma-usnydenne

https://m.edsoo.ru/ff0d1162
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OHeprus cBA3U HYKJIOHOB B sipe. S nepHble peakuuu. S nepHbli

53 peaxTop. [IpoOaembl, IepCneKTUBbI, FKOJTOTUYECKUE ACTIEKThI bubmorexa LOK
9 https://m.edsoo.ru/ff0d1356
SJIEPHOM YPHEPreTUKU
DneMeHTapHble YacTulibl. OTKPBITHE MTO3UTPOHA. METO b
54 HaOJIOZICHUS U PETUCTPAIIMHU DJIEMEHTAPHBIX YyacTull. Kpyriblit cTom bubmuorexa [JOK
«DyHIaMEeHTaIbHBIC B3aUMOICHCTBHS. EMUHCTBO usnueckoit https://m.edsoo.ru/ff0d0e38
KapTHUHBI MUPa»
55 Bun 3Bé3qHoro HeOa. Co3Be3us, SpKue 3BE3/bI, TNIAHETHI, UX
BUaUMoOeE JaBuxkeHne. ColaHeuHas cucreMa
56 C(?.J'IHI_IG. Conneunas aktuBHOCTh. Mctounuk snepruu ConHua u
3BE3 ]
3BE3/1bI, ©X OCHOBHBIC XapaKTEPUCTUKH. 3BE3/bI TJIABHOM
57 noclea0BaTeNbHOCTU. BHyTpeHHee cTpoenue 38€31. CoBpeMEHHbIE
MIPEACTABJICHHS O IPOUCXOKACHUH 1 3BoJoK CoJIHIIA U 3BE3]T
58 Muneunsiii [Iyte — Hama I'anaktuka. [1osoxenue u 1BuxeHue
Counnna B [Nanmaktuke. [Manaktuku. YEpHBIEC IBIPHI B siApaxX rajJakTHK
59 Bcenennas. Pasberanue ranaktuk. Teopus bonbiioro B3psiBa.
PenukToBO€ M3nydeHue. MerarajgakTuka
60 HeperenHble mpo01eMbl aCTPOHOMHUH
61 KonTponbHas paboTta «9neMeHThl aCTPOHOMUU U acTPOPHU3IUKI»
O6o6marmuii ypok. Poibs ¢u3uku u acTpOHOMHUU B SKOHOMHYECKOIA,
62 TEXHOJIOTMYECKOH, COMAIIbHON U 3TUYECKOU cepax AesaTeIbHOCTU
YeJoBeKa
63 O6o6u1ar01u1:1171 YPOK. I:OJ'IB U MecTo (PU3UKH U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA
64 O6o06matomuii ypok. Pons ¢puzndeckoit Teopuu B GOpMUPOBAHIHT
MpEeJICTaBICHU 0 PU3NIECKON KapTUHE MHUpa
Ob6o6maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B 00111eM
65 PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUH O
pupojie
66 Pe3epBHBI ypok. MarHuTHOE 1OJIe. DJICKTPOMArHUTHAS WHITYKITHS
67 PezepBHblii ypok. OnTtuka. OCHOBBI CIENUATIBHON TEOPUH
OTHOCHUTEJIbHOCTH
68 Pesepunsiit ypok. KBantoBas gusmka. D1eMeHTbl aCTPOHOMHHU U bubmuotexa [JOK

actpou3uku

https://m.edsoo.ru/ff0d1784
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HNHuTepHeT-pecypcsl
Annmaru Gusndeckux oobektos. http://physics.nad.ru/
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