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NNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o pu3mke 6a30BOr0 ypOBHS Ha YPOBHE CpellHEro o0Iero oopa3oBanus pazpaboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHMU K pe3ysibTaTaM OCBOCHHSI OCHOBHOHM 00pa3oBaTelIbHON MPOTrPaMMBI,
npeacraBieHHbx B PI'OC COO, a taxxke ¢ yuéroMm deaepanbHOi pabodeil mporpaMMbl BOCIIUTaHHUS U
KOHIEMIINH MpernojaBaHus yueoHoro npeamera «@u3nka» B 00pa3oBaTeabHbIX opranuszanusx Poccuiickoi
®denepanyy, peaqu3yolX OCHOBHBIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copneprkanue IporpaMMsl 1o (pru3KKe HarpaBlIeHO Ha POPMUPOBAHUE ECTECTBEHHO-HAYYHOM KapTUHBI
mupa oOyuatomuxcs 10—11 kinaccos mpu o0ydyeHun ux Gu3nke Ha 6a30BOM YPOBHE HA OCHOBE CHCTEMHO-
JesATeIbHOCTHOrO moxaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TIPEJAMETHBIM W METalpeJIMETHBIM pe3yjbTaraM oOOydeHHs, a TaKkKe
YUUTBIBAET HEOOXOAMMOCTh peaM3alui MEXKIIPEIMETHBIX CBs3€il (DU3MKM C eCTeCTBEHHO-HAYyYHBIMH
y4eOHBIMU TpeaMeTaMH. B Hell onpenensiorTcs OCHOBHBIC LENU M3y4YeHHUs (PU3UKK HA YPOBHE CPETHETO
o0miero o0pa3zoBaHusl, MIIAHUPYEMBIE PE3YJIbTaThl OCBOSHUS Kypca PU3UKH: TNYHOCTHBIE, METAaIIPEIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma o (u3nke BKIIOYAET:

e [UIaHUPYEMBIE PE3YJIbTAaThl OCBOCHHS Kypca (pu3uky Ha 0a30BOM YPOBHE, B TOM YHCIIE ITPEIMETHBIE

pe3ybTATHI 110 TOJIaM 00yYeHUS;

e cozepxanue yueOHoro npeamera «Dusnkay 1o rojgam o0yueHusl.

Owu3mKa Kak Hayka o Hanbosiee 00X 3aKOHAX MPUPOBI, BRICTYIasi B KAYECTBE yUeOHOTO MpeIMeTa
B IIKOJIE, BHOCUT CYUIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUIl 00 okpyxatomiem mupe. HIKoapHBIA Kypc
(bU3KUKH — cUCTEMOOOPa3yIOIIUI AJIs1 €CTECTBEHHO-HAYUHBIX YUeOHBIX IPEIMETOB, MTOCKOJIbKY (PU3UUYECKHE
3aKOHBI JIEXKAT B OCHOBE TMIPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHUEH, Orooruei, puzndeckoii reorpadueit
U acTpoHoMuel. Vcnonb30BaHre U aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHWM OIpenesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe 3HEePreTUKH, TPAHCIIOpTa, OCBOSHHUS KOCMOCA, TOJTY4YEeHUs
HOBBIX MaTEpUaJOB C 3aJlaHHBIMHU CBOWCTBaMHU W ApPYyrux. M3ydeHue (u3MKH BHOCUT OCHOBHOW BKJIAJI B
(dbopMHUpOBaHKE €CTECTBEHHO-HAYUHOM KapTUHBI MUpa 00ydaromuxcs, B GopMupoBaHUE YMEHUN IPUMEHSITH
HAy4YHBI METOJ TO3HAHUS NPU BHIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUI.

B ocHOBY Kkypca ¢u3uku JUist ypOBHS CpeAHEro o0Iero oopa3oBaHus MOJI0XKEH Pl UIeH, KOTopble
MO>KHO pacCMaTPUBATh KaK MPUHIUIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEN KypC SIBISIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepuai U3 BCeX pas3AesioB PU3MKH, BKIIIOUAET KaK BOIPOCH! KIIACCUUECKOMN, TAK U COBPEMEHHON (PU3UKHU.

Hoes ecenepanuzayuu. B cooTBeTCTBUM € HeMl MaTepuan Kypca (U3MKM OOBEIMHEH BOKPYT
dbuznyeckux Teopuit. Bemymum B Kypce siBisieTcs opMUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BEIIECTBE U TOJIE.

Hoes ecymanumapuzayuu. E€ peanuzanus npeanoaraeT UCIOJIb30BaHHE T'yMaHUTaApHOTO MTOTEHIIMaa
¢u3nueckoil HaykH, OCMBICIEHHE CBSI3M pa3BUTHS (U3MKM C pa3BUTHEM OOIIecTBa, a TakXke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuknaonoti nanpasnennocmu. Kypce Gu3uku npeamnoigaraeT 3HaKOMCTBO € HIMPOKUM KPyTroMm
TEXHUUYECKUX U TEXHOJIOTHUECKUX MPUTI0KEHUIN U3yUEeHHBIX TEOPUI U 3aKOHOB.

Hoes skonozuzayuu peaan3yercsl MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJCpPKAHUs, MOCBIIIEHHBIX
9KOJIOTUYECKHUM IpOoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM TEXHHKH U TEXHOJOTHH, a
TaK)ke 00CY>KIeHHsI MPoOIeM parliOHaIBLHOTO MPUPOIONOIB30BaHUS U SKOJIOTHYECKON OE30IMacHOCTH.

CTep)KHEBBIMU 3JIEMEHTaMH Kypca (U3MKH HAa ypOBHE CpPEJHEro oO0IIero oOpa3oBaHuUs SBISIOTCS
¢usnueckue Teopun (GopMHUPOBAHUE MPEICTABICHUI O CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOPUH, POIIU



(dbyHIaMEHTAIbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJIE, TpaHHUIAX
NPUMEHUMOCTH TEOPHIA, 1151 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CHCTeMHO-IEITENbHOCTHBIN MMOAX0J B Kypce (GU3MKU pealn3yeTrcs MpEeXIe BCEro 3a Cuér
OpraHu3aliK SKCIIEPUMEHTAIBHON JeATeNIbHOCTH o0yyvarommxcs. [t 6a30Boro ypoBHsi Kypca (pU3UKU —
3TO HCIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaOOpPaTOPHBIX paboT,
KOTOpBIE B Mporpamme no (pu3uke oObeTUHEHBbI B OOIIMN CIHUCOK YYEHWYECKUX MPAKTUYECKUX padoT.
Boiienenne B yka3aHHOM TIiepedyHe J1aOOpaTOpPHBIX pPabOT, MPOBOMUMBIX JJISi KOHTPOJSI M OLEHKH,
OCYILIECTBIISICTCSI YYACTHUKAMU 00pa30BaTENIbHOTO MpOIecca MCXOAS M3 OCOOCHHOCTEH IIAHWPOBAHUS U
ocHamieHus: kabunera ¢usuku. [Ipm 3ToM obecrneunBaeTcsi OBIAZCHHE OOYYAIOIIMMUCA YMEHHUSIMHU
IPOBOJAUTH KOCBEHHBIE HM3MEpPEHUSs, WUCCIIEIOBAHMS 3aBHUCHUMOCTEH (M3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TI0 IIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonbmioe BHMMaHHWE yJIeNnseTcsl PEUICHHWI0 pPacu€THBIX M KayecTBEHHBIX 3ajad. [lpu stom mms
pacuéTHBIX 3a]a4 IPUOPUTETOM SBIISIOTCS 33/1a4U C SIBHO 33JaHHON (PU3MUECKON MOJIENbI0, TO3BOJISAIONINE
MPUMEHSTh U3y4YEeHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zelia Kypca, TaK U HHTETPUPYsI 3HaHUS
U3 pasHbIX pasfenoB. i KauyecTBEHHBIX 3a7ad NPUOPUTETOM SBISIOTCA 3alaHusl Ha OOBSCHEHHE
poTeKaHus (PU3MYECKHX SBICHUN U MPOIIECCOB B OKPYIKAIOIIEH KHU3HH, TpeOyIore BpIoopa Hhru3ndecKkoi
MOJIEJH JIJIsl CUTyallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ tpeboBanusiMu PI'OC COO k MaTepuaibHO-TEXHHUUECKOMY OO0ECIeUeHUIO
ydeOHoro mpoiiecca 0a30BbIi ypoBeHb Kypca (PM3HKH HAa YPOBHE CPEIHEro o0IIero o0pa3oBaHus JTOKEH
U3y4aThCsl B YCIOBHUSX MPEIMETHOTO KabuWHeTa (PU3MKH WM B YCJIOBUSAX HMHTETPHPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYUHOTO 1UKIIa. B kabuHete (U3UKH TOMKHO OBITH HEOOXO0AUMOE Ta00paTopHOe
00opy0BaHKeE /ISl BBIMOJIHEHUS YKa3aHHBIX B IpOrpamMme 1o PU3MKe YUeHUYECKUX MPAKTHUYECKUX padoT 1
JEMOHCTpALlMOHHOE 000pYAOBaHHUE.

JleMoHCTpanmoHHOE 000pynIOBaHHE (OPMHUPYETCS B COOTBETCTBUU C NPHUHIUIIOM MHHHUMAIIbHOW
JIOCTaTOYHOCTH M OO0ECIeYynBaeT MOCTAHOBKY MEPEUYUCIEHHBIX B MporpaMme Mo (U3MKe KIFOUYEBBIX
JEMOHCTpAIIMH 1 UCCIICIOBAHUS U3Y4aeMbIX SIBIICHUI U MPOIECCOB, IMITUPUIECKUX U PYHIAMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHA.

JlaboparopHoe o00OpyIOBaHHE Ul YUYEHHYECKHMX MPAKTHUECKUX padoT ¢opMupyercs B BHJIE
TEMaTUYEeCKHX KOMIUIEKTOB M OOecreuuBaeTcs B pacyére OJAHOTO KOMIUIEKTAa Ha JBYX OOYyYaroIIMXCs.
TemaTnueckue KOMIUIEKTHI JJAOOPaTOPHOrO O0OOPYJIOBAaHUS JOJKHBI ObITH MOCTPOCHBI Ha KOMILIEKCHOM
UCTIOJI30BaHUM aHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B
BU/JIE IUPPOBBIX J1aOOpaTOPHUHL.

OCHOBHBIMU LIENISIMU U3Y4YeHUsI GU3UKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupoBaHME HHTEpECa W CTPEMJICHHS OOYYaIOUIMXCS K HAyYHOMY H3YyUEHHIO TNPHUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYyalIbHBIX U TBOPUYECKHX CIIOCOOHOCTENH;
® pa3BUTHE NPEJCTABICHUNA O HAyYHOM METOJE MO3HAaHUS U (OPMHPOBAHUE HCCIEOBATEIHCKOIO
OTHONICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3y4YCHUs OCHOB CTPOCHUS MaTEPUH U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKHY;

e (opMupoBaHHE YMEHUN OOBSICHATH SBJICHUS C UCTIOIH30BAHUEM (PH3UYECKUX 3HAHUN U HAYIHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHWE TPEACTABICHUNA O PONHM (DU3UKH IS Pa3BHTHSl JPYTHX E€CTECTBEHHBIX HAyK,
TEXHHUKHU ¥ TEXHOJOTHUH.

JlocTrkeHme THX 1eieit 00ecrieunBaeTCs pelIeHueM CIIeIYONNX 3a/1a4 B TIPOIIecce U3ydeHHs Kypca
(bU3MKY Ha ypOBHE CPeAHETO 00IIero 00pa3oBaHusI:



e TPHOOpPETCHHE CHUCTEMBI 3HAHWUN 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSIX,
BKITI0Yasi MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY, SJICKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U AJIEMEHTHI
acTpopu3uKy;

e (QopmupoBaHHME YMEHUU NPUMEHATH TEOPETUUYCCKUE 3HAHHS JUISI OOBSCHEHUS (PUINISCKUX
SIBIICHU B TIPUPOJIC U JUTS IPHHATHUS MPAKTHUECKUX PEIICHUN B TIOBCEIHEBHOW YKHU3HU;

® OCBOCHHE CIIOCOOOB pEIIEHUS PA3INYHBIX 33]1a4 C SIBHO 3aJlaHHON (hPU3MYECKON MOJIENbIO, 3a/1a4,
MOJIPa3yMEBAOIINX CAMOCTOSITEIILHOE CO3JIaHhe (DU3UYECKOH MOJEIH, aJIeKBaTHOW YCIOBHUSM
3a]a4u;

e TMOHUMaHWE (PUINYCCKUX OCHOB U TMPHUHIMIIOB JCHCTBHS TEXHUYECKHX YCTPOWCTB U
TEXHOJOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEy;

® OBJIQJICHWE METOJaMH CAMOCTOSITEIILHOTO IUJIAHWPOBAaHUS M TNPOBEINCHHUS  (PU3HUSCKUX
OKCIICPUMEHTOB, aHaIM3a W WHTEpHpeTanuy WHQOOPMAIUU, ONPEICICHUS JTOCTOBEPHOCTH
MOJIYYCHHOTO Pe3yJIbTara;

® CO3/IaHWE YCJIOBUH I Pa3BUTUS YMEGHHUH MPOCKTHO-HCCICIOBATEIbCKOH, TBOPYECKOM
NEeSITETTbHOCTH.

Ha u3ydenue ¢usuku (0a30BbIi ypoBEeHb) Ha YPOBHE CcpeliHero oouiero oopazoBanus orsoaurcs 136

yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).

[Tpemnaraemsrii B mporpaMMe 1o (hu3uKe rnepeueHsb Ja00paTOPHBIX U MPAKTUYCCKUX PadOT SIBIISICTCS

PEKOMEH/IOBAaHHBIM, YYHTENb JIEIaeT BBIOOp MPOBEACHUs Ja0OPATOPHBIX pPabOT M OIBITOB C YYETOM
WH/IMBUIYAIBHBIX OCOOCHHOCTEH 00YYarOIIUXCS.

COJEP)XAHUE OBYYEHUA
10 KUIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS

®dusuka — Hayka o npupoje. HayuHbsie METObI TO3HAHUS OKPY>Karollero Mupa. Posb sxkcnepumMenTa
U TEOPHH B MIPOILIeCCe TO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (hH3HKE.

MonenupoBanue (uU3MUECKUX SBIEHUI U mpoiieccoB. Haydynsle runore3sl. OuU3nyecKue 3aKOHBI U
teopud. ["paHHIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.

Ponb u Mecto ¢usuku B pOpMUPOBAHUU COBPEMEHHOI HAayyHOW KapTHHBI MUpPA, B MPaKTHYECKON
JeATEIbHOCTH JIFO/ICH.

Llemoncmpayuu

AHanoroBbie U ITU(POBBIE U3IMEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATIYNKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBrkeHHe. OTHOCHTETBHOCTh MEXaHMYeCKOoro JBIDkeHMsa. CHcreMa OTcUéra.
Tpaexropus.

[lepemenienue, ckOpocTh (CpeHssl CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U YCKOPEHHE MaTepHalbHOU
TOYKH, UX MPOEKLIUH Ha OCH CUCTEMBI KOOpAUHAT. CII0KEHUE MTePEMEIICHUIN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMOJIMHENHOE MBIDKeHHE. [ paduku 3aBUCUMOCTH KOOpUHAT,
CKOPOCTH, YCKOPEHUS, IyTH U MePEMEIICHUSI MaTePUATHLHON TOYKUA OT BPEMEHH.

CBobogHOe maieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.



KpuBonunerinoe aBukeHue. J[BUKEHHE MATEpPUAIbHON TOYKH IO OKPYXHOCTH C IMOCTOSHHOW IO
MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs CKOpOCTh. llepmom u dYacrtoTa oOpaiieHus.
LleHTpOCTpEMUTENIBHOE YCKOPEHUE.

TexHuuyeckue ycTpoiicTBa U NMPaKTUYECKOE IPUMEHEHUE: CIIUJIOMETP, JBM)KECHUE CHAPSAOB, LICITHbIE
U peMEHHBIE MTepeaayH.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WIITOCTPALU KHHEMAaTUYECKUX XapaKTEPUCTHUK JBHIKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIOIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM POCTPAHCTBE.

Habmtoienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaICHUSI.

Hampasienne ckopocTH Npy ABUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue COOTHOIIEHUSI MEXy IyTSIMU, IPOWIEHHBIMU TEJIOM 3a IOCJIE0BATEIbHbIE PaBHbIE
IIPOMEXYTKH BPEMEHU NPU PaBHOYCKOPEHHOM JBMKEHUU C Ha4aJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3ydenue nBuxeHus Teja, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocuTenbHOCTH ['anunes. Ilepsoiii 3akoH HeroToHa. MIHEpumanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepniozunuu cui. Bropoii 3akon HeroToHa 1151 MatepuanbHOM TOUKH.
Tperuii 3akoH HproTOHA /111 MaTepUanbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buabl TpeHus (mokos, ckonbxeHus, kaueHus). Cuna tperus. Cyxoe tpeHue. Cuia TpeHus
CKOJIBXKEHHUSI U cuja TpeHus nokos. Kosdumuent tpenus. Cuna conpoTUBICHUs NpU ABMKEHUU Tella B
KUJKOCTH WM Tase.

[ToctynaTenbHoe U BpaliaTeabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpatieHus. [1neuo cumbl. YciioBust paBHOBeCUs TBEPIOTO TeENa.

TexHnyeckue ycTpoHCTBa M NMPAKTUYECKOE TPUMEHEHHE: MTOAIINIHUKY, IBHKEHUE HUCKYCCTBEHHBIX
CIIyTHHUKOB.

Jlemoncmpayuu

SIBiEHNE NHEPLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT JiepopMaruu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIbEME U MAJCHUU.

CpaBHeHUE CUJT TPEHUS OKOSI, KAaU€HUS U CKOJIbKEHHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Nzydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie, OT X
nedopMaruu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOILETO OCh BPALCHUS.



Tema 3. 3aKkoHbl COXpaHeHUs 6 MEXAHUKE

Hmnynbc MaTepuanbHON TOUKY (Te€la), CHCTEMbI MaTEpPUAIIbHBIX TOUYEK. MIMITyJIbC CHIIBI U U3BMEHEHNE
MMITyJIbCA TeJa. 3aKOH COXpaHEHUsl UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckas sHeprusi MaTepuaibHOW TOUKU. Teopema 00 U3MEHEHUU KUHETUYECKOM SHEPIHH.

[TorennuanbHas osHeprus. IloreHnManbHas sSHeprus ynpyro aeOpMHUPOBAHHOM NPY>KUHBI.
[orennmansHas SHEPTHs TENIa BOIU3U MTOBEPXHOCTH 3EMITH.

[ToreHnanbHbIC ¥ HENOTEHIMATIbHBIE CUJIbl. CBS3b PabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM dHEPIUu.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOWCTBA M IMPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, MPYKUHHBINA IHUCTOJIET,
JBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexon noTeHLMATBHON YHEPTUH B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne abCcoIIOTHO HEYIIPYTOro yapa ¢ HOMOIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUJIBI C M3MEHEHUEM MEXAHMUYECKOH HSHEpruu Tena Ha IpuMepe
pacTsLKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Mousekyasipaasi Gu3uka v TepMOAUHAMHKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU MeopuU

OcCHOBHBIE TIOJOXEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUM U HUX ONBITHOE O00OCHOBAaHUE.
BpoynoBckoe npuwxkenue. Auddysusa. Xapakrep IBUKEHUS U B3aUMOAEHCTBHS YacTHIl BelecTsa. Moenu
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TeNl U 0OBACHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ITHX MOJENEH.
Macca u pazmepsl monekyn. Konmnuectso Bemectsa. [loctostHHas ABoraapo.

TermoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU MI€ATIBHOTO
ra3a. AOCOJIOTHast TeMIiepaTypa Kak Mepa CpeJHel KHHEeTHUYEeCKON SHEpruy TEIIOBOTO JBMKEHHS YaCTHIL
raza. [llkana temneparyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. 3akoH
Hanbrona. M3ompoueccel B HJealbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHUUecKue yCTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBalONIME AMCKPETHOE CTPOEHHUE BElIecTBa, (poTorpadguu MoJIeKyJd OpraHH4YeCKHX
COCTUHEHUN.

OnbiThl 0 AM(PY3UHN KUAKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO JIBUKEHUSI.

Mognens onbiTa [lITepHa.

OnbIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Monens, WIUTFOCTpUpPYIOLIAs IPUPOLY JABJICHM ra3a Ha CTEHKH COCy/a.

OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

OnpezeneHne Macchl BO37yXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE HM3MEpPEHHM 00BbEMa KOMHATHI,
JIABJICHUS U TEMIIEpATyphbl BO3/IyXa B HEM.



HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMU COCTOSTHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHaMudeckas cucreMa. BHyTpeHHsIsI SHEprHus TEPMOJIMHAMUYECKONH CHCTEMBI M CIIOCOOBI e&
u3MeHeHus. KonmudecTBo TeoTsl v pabota. BHYTpeHHsIs SHEPTHs 0THOATOMHOTO UealbHOTO ra3a. Bussl
TEIUIONEPEeNayn: TEIUIONPOBOJAHOCTb, KOHBEKLHs, W3JIy4CHHE. YJelbHasg TEIUIOEMKOCTh BEILECTBA.
KonuuecTBo TEIoTel py TeIIonepenaye.

[Tonsitue 06 aguabatHoM mpouecce. IlepBrIii 3aKoH TepMoAUHAMUKH. [IpuMeHeHne epBoro 3akoHa
TEPMOJIMHAMHKH K H3omnpoueccam. I paduueckas uHTepriperanus padboTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh NpoLEeccoB B IPUPOJE.

Tennoble MamuHbl. [IpuHIKIEL AeHcTBUS TEIOBBIX MaluH. [IpeoOpa3oBaHus sHEPriM B TEIIIOBBIX
mamuHax. Koadduuuent monesnoro neiictBus teruioBoil mammubl. Lukn KapHo u ero xos¢¢uiumeHnt
MIOJIE3HOTO ACUCTBUS. DKOJIOTHYECKHE MPOOIEMBI TETIIOPHEPT € THKH.

TexHnuyeckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHUE: ABUIaTelb BHYTPEHHETO CrOPaHUs,
OBITOBOM XOJOAMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH DHEPruU Teja MPH COBEPUICHUH PAaOOTHI: BBUIET MPOOKH M3 OYTHUIKH IOJ
JIefCTBUEM C)KAaTOro BO3/1yXa, HarpeBaHue 3(hupa B JaTyHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALIUSA).

M3MeHeHne BHYTpEHHEH sHEpruM (TeMIlepaTyphl) Tela nIpu Terionepeaaye.

OnpIT 110 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOT'O JIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yienbHOU TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusa ¢ewjecmea. Pazogvie nepexoovi

[Tapoo6pa3oBanve u koHjeHcanus. Hcmapenue u kumneHue. AOCONMIOTHAS W OTHOCHTEJbHAS
BJIAKHOCTh BO3yxa. HaceleHHsli nap. Y aenpHas TerioTa napoodpazoBaHus. 3aBUCUMOCTb TEMIIEPATYyPhl
KHIIEHUS OT JaBJICHMUS.

TBépnoe teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUs CBOMCTB KpUCTAILIOB. JKuakue

kpuctauisl. CoBpeMeHHbIE MaTepuaiibl. [1naBiaeHre W KpUCTAUIM3AIUs. Y IeNIbHAS TEIIoTa IJIaBICHHS.
Cyb6nuMmarusi.

YpaBHeHUEe TeII0BOro HagaHca.
TexHu4eckue ycTpoucTBa M NMPAKTHYECKOE NMPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAIOPUMETD,

TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MAaT€PUAJIOB, B TOM YHCJIE HAHOMATEPHUAIOB, © HAHOTEXHOJIOTUH.
Llemoncmpayuu

CBolicTBa HACBHIIIICHHBIX M1APOB.

Kunenne IIpH MOHMKCHHOM JIaBJICHUU.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

Habnronenre HarpeBaHus U MIABJICHUS KPUCTANIMYECKOTO BEIECTRA.
JleMOHCTpalusi KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

M3mepeHne OTHOCHTETHPHON BIQKHOCTH BO3/IyXa.

Pa3neu 4. DiekTpoamHaMuKka
Tema 1. dnexkmpocmamuxa

OnexTpuzauusi Tel. DJEeKTpUYeckuil 3apsin. JlBa Buga sneKTpUYecKHX 3apsanaoB. [IpoBoaHUKH,
JTURJIEKTPUKY U TIOTYTIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOIO 3apsa.



B3aumoneiictue 3apsaaoB. 3akoH Kynona. ToueuHblil 25IeKTpUYECKU 3apsi. DIEKTPHUIECKOE TOJIE.
HanpsbkéHHocTh  dnekrpuyeckoro mnoiid. IIpuHIMnD cynepno3suuuu dIeKTpUdYecKux mnojed. JIunum
HANPsHKEHHOCTH JIEKTPUYECKOTO MOJIS.

Pabora cun asnexrpocratnueckoro noss. llorennuman. PasHocts noreHuuanos. IIpoBogHukM u
JUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM M0J1€. J(nanekTpuyeckas NpoOHUIAeMOCTb.

OnekTpoéMKocTb. KoHaeHncaTop. D1eKTpOEMKOCTh MIIOCKOI0 KOHJEHCATOpa. DHEPIHsl 3apsKEHHOTO
KOHJIEHCATOopa.

TexHuueckue ycTpolWcTBa M INPAKTUYECKOE INPUMEHEHHE:  DJIEKTPOCKOIN,  3JIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allliTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHACHCATOP, KOMMWPOBAJILHBINA armapar,
CTpYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha3IeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE T10JI€ 3apsHKEHHBIX TEl.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM HOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JM3neKTpUKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTD 3JEKTPOEMKOCTH IUIOCKOT0 KOHAEHCATopa OT IUIOLAAMN IUIACTUH, PACCTOSHUS MEXKIY
HUMU U TUJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHJEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwlit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

DNEeKTpUUECKUN TOK. Y CIIOBHUS CYIIECTBOBAHUS JIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuna Toka.
ITocTOsSIHHBIN TOK.

Hanpspxenue. 3akon Oma [u1st y4acTka LEIu.

DNEeKTpUYecKoe CONpPOTUBICHHE. YJelbHOE CONpPOTHBIEHHE BeulecTBa. IlocnepoBarenbHoeE,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHNE IPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIeHna. MOMmHOCTb 37IeKTPUYECKOT0 TOKA.

ONEeKTPOABMKYIAsl CUJIa U BHYTPEHHEE CONPOTHUBIIEHNE MCTOYHUKA TOKA. 3akoH OMa Ui MOJIHON
(3aMKHYTOI) 51ekTpuueckoi nenu. Koporkoe 3aMbIkanue.

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJUIOB. 3aBUCHUMOCTb COINPOTHUBIIEHUS METaUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DNeKTpUYecKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonnuku. CoOCTBEHHAs M MPUMECHAsk MPOBOAMMOCTh MOMYIpoBOAHMKOB. CBolcTBa pP—N-
nepexojia. [loaynpoBoJHIKOBBIE TPHUOOPHI.

DNEKTpUYECKUH TOK B pacTBOpax M PacIlaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUUECKAS] AUCCOLUALIMS.
DNEKTPOIU3.

DIIEKTpUYECKUH TOK B ra3ax. CaMOCTOSATENbHBIN U HECAMOCTOATENBHBIN pa3psa. Monnus. [lna3ma.

TexHuyeckue ycTpoCTBA M TNPAKTHMUECKOE MPUMEHEHHUE: aMIIepMETp, BOJBTMETP, peocTart,
UCTOYHUKH TOKAa, HIJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETHTEIbHBIE NPUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BaKyyMHBIH JHMOJA, TEPMUCTOPbI U (OTOPE3UCTOPHI, MOIYHPOBOJHUKOBBIN AMOJ,
raJibBaHHKa.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSHKEHUS.



3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOLIAU MONEPEYHOrO
CEYEHHUs U MaTepuaia.

CMelaHHOE COEIUHEHUE POBOIHUKOB.

[Tpsimoe n3MepeHue MEKTPOABIKYIIEH cuibl. KOpoTkoe 3aMbIkaHUE rajlbBaHUUECKOIO 3JIEMEHTa U
OLIEHKA BHYTPEHHET0 COMPOTUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psg ¥ IPOBOAUMOCTb BO3AyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHue 31eKTpOABMKYLIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHET O COIIPOTUBIICHUS.

HaGnronenue snexrposnusa.

MexknpeaMeTHble CBSI3H

N3zyuenne kypca ¢puznku 6a30Boro ypoBHs B 10 Kiacce oCymecTBIsSETCS ¢ yYETOM COAEPIKATENBHBIX
MEXITPEIMETHBIX CBSI3€H ¢ KypcaMHl MaTeMaTUKH, ONOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nowsmus, CBA3aHHBIE C W3YYEHHUEM METOJIOB HAy4YHOI'O IIO3HAHUS: SIBJICHUE,
Hay4Hbll Qakt, rumore3a, ¢u3nMyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOAEHUE, SKCIEPUMEHT,
MOJIEJIUPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHHe CHCTEMbl YpaBHEHHH, JIMHEHHAas (yHKuus, napabona, rumepoona, ux
rpaduKyd ¥ CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIMM: CUHYC, KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI U UX MIPOEKIIUN HA OCH KOOPJMHAT, CJI0XKEHHUE BEKTOPOB.

buonocus: mMexaHudeckoe IBUKEHHE B KUBOUW mpupoae, Aud@ysusi, ocMOC, TEIIIOOOMEH KMBBIX
OpraHU3MOB (BH/]IbI TEIUIONEPEIaUH, TEIIIOBOE PABHOBECHE), JIEKTPUUECKHE SIBJIICHUS B KUBOU MIPUPOJIE.

Xumus: TACKPETHOE CTPOEHME BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA, MOJISIpHAS
Macca, TEIUIOBBIE CBOMCTBA TBEPHABIX TEJ, XKUAKOCTEH M Ta30B, AIEKTPUYECKUE CBOMCTBA METAIUIOB,
AEKTPONIUTUYECKAs TUCCOIMAIINSI, TaJIbBAHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: nipeodpa3zoBaHue IBUKEHUN C UCIIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUs B TEXHHKE,
HOJIINITHUKY, MCIOJIb30BaHUE 3aKOHA COXpPAHEHMs HMMITyJbCa B TEXHHUKE (pakeTa, BOAOMET U Jpyrue),
JBUTATEb BHYTPEHHETO CrOpaHusl, maposasi TypOuHa, ObITOBOI XOJIOAMIBHUK, KOHTUIIMOHEDP, TEXHOJIOTUN
MOJIyYE€HUsI COBPEMEHHBIX MaTepHalioB, B TOM UHCJIE€ HAHOMATEPUAIOB, M HAHOTEXHOJIOTHUH,
JJIEKTpOCTaTUYeCKas — 3allUTa, 3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH  HpHUHTED,
3JIEKTpOHArpeBaTeIbHbIe IPHUOOPHI, HIEKTPOOCBETHTENbHbBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

[TocrosiHHBIE MarHUTHL. B3anMoIelcTBHE NOCTOSHHBIX MarHuTOB. MaruutHoe mone. Bektop
MarHuTHOM WHAYKIMHU. lIpyHIMO Cyneprno3unuy MarHUTHBIX NOJIeW. JIMHUM MarHuTHOM WHAYKIUH.
Kaptuna nuHuii MarHuTHOM MHAYKIIMH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe moJjie TPOBOJHMKA C TOKOM. KapThHa JMHUN MHIYKIMHW MarHUTHOTO MOJIs JUIMHHOTO
MPSIMOTO TIPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHWKA, KaTymIKM ¢ TokoMm. OmbIT Dpcrena.
B3anmoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HalIpaBJICHUE.



Cuna JlopeHua, €€ MoAyslb M HampaBieHue. J[BM)KEHHE 3apsHKEHHOW YacTUIbl B OJHOPOJIHOM
MarHuTHOM moje. Padora cuibl JlopeHia.

SIBieHue 31eKTpOMarHuTHOM MHAYyKUUU. IT0oTOK BEKTOpa MarHUTHOM MHIYKIUH. DJIEKTPOABHKYILAs
CWJIa MHAYKIMH. 3aKOH IEKTPOMarHuTHOM nHaykiuu dapajes.

BuxpeBoe anekTpuueckoe mosie. DIEeKTPOABUKYIIAs CUla UHAYKIWUU B IPOBOJHUKE, JABUXKYIIEMCS
MIOCTYIIATEIbHO B OJJHOPOJITHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIE€HHE CAMOMHIYKIIMU. DJIEKTPOABUIKYILAsl CHUJIa CAMOMH Ty KIIMH.

DHeprusi MarHuTHOT'O TOJIsl KATYLIKH C TOKOM.

DJIEKTPOMAarHuTHOE I0JI€.

TexHu4eckue yCTpoMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI, SJIEKTPOMArHUTHI,
AJIEKTPOJIBUraTellb, yCKOPUTEIN JIEMEHTAPHBIX YaCTULl, HUHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUYA MarHUTHOTO TIOJIS.

B3aumMozeiicTBrue JByX MPOBOJIHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMArHUTHOM UHIYKITUH.

[TpaBuio Jlenna.

3aBUCUMOCTBD AJIEKTPOJABHKYILIEH CHIIBI MHAYKIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBieHure caMOMHTyKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yueHrne MarHuTHOTO NOJIsl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sBJI€HUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pasnen 5. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHummusle Koaieoanus

Konebartenbnas cucrema. CBOOOAHBIE MeXaHHUeCKHe KonebaHus. ['apMoHHWYecKue KojeOaHus.
[Tepuon, wactora, amrmumutyna u (asa konebanuii. [IpykuHHBIH MasTHUK. MaTeMaTHYeCKUM MasTHHK.
VYpaBHeHne rapMoHHUeckux kosiedanuid. [IpeBpaiienre sHepruu Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebatenbubrit KOHTYp. CBOOOMHBIE AMEKTPOMArHUTHBIE KOJIEOAHUS B UACAILHOM KOJIeOaTeIbHOM
KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U JIEKTPOMArHUTHBIMHU Konebanusmu. @opmyna TomcoHa.
3aK0H COXpaHEHUs YHEPTUU B HJI€aTLHOM K0JIe0aTeThHOM KOHTYPE.

[IpencraBnenne o 3aryxaronmx KojieOaHUsAX. BeIHYKIeHHbIE MeXaHuYecKkue Koyiebanus. Pesonanc.
BriHyKIeHHBIC DJIEKTPOMAarHUTHBIC KOJIEOaHUSI.

[lepemennbiii  Tok. CHHYCOMIANbHBIA MEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA W HAMIPSKECHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada u moTpedIeHNe SMEKTPUIECKON SHEPTHH. IKOJTOTUUECKHE
PUCKH TIPU MPOU3BOJACTBE 3JIEKTposHepruu. KynbTypa UCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3ZHHU.

TexHudeckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: DIIEKTPUYECKUI 3BOHOK, TI'€HEPATOp
IIEPEMEHHOT0 TOKA, JINHUM 3JIEKTpOIepeiay.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KoJaeOaTeIbHONW CUCTEMBI (MPY>KHHHBIA UITH MAaTEMAaTHICCKUNA MASITHUK).

Habmonenue 3aTyxaromux Koiedanui.

HccnenoBaHue cBONCTB BBIHYXIECHHbBIX KOJI€OaHUH.

Hab6ntonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUS OT BPEMEHH) VIS AJIEKTPOMArHUTHBIX
KOJICOAHUH.

Pe3onanc mnpu mocnenoBaTeNbHOM —COCIMHEHUM PE3UCTOpa, KATYIIKM HHAYKTHUBHOCTH U
KOH/JIEHCATOopa.

Mopeinb TMHUM 3IEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpHOJa MajbIX KoJeOaHH rpy3a Ha HUTH OT JAJMHBI HUTH U MacChl
rpysa.

HccnenoBanne mnepeMeHHOro TOKa B LIEMM W3 IOCIEIOBAaTEIbHO COEIMHEHHBIX KOHJAEHCATOpa,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckue BOJIHBI, yCiIoBHs pacnpocTpanenus. lleproa. CkopocTs pacnpocTpaHeHUs U JUIMHA
BouiHEL. [lonepeunsie u npoaoibHbIe BOMHBL. HTepdepenius u nudpakius MEXaHH4eCKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Bricota Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBI. Y CIOBUS U3IyUEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHtauus
BekTopoB E, B, V B snexkrpomarHuTHON BojHE. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH: OTpaKEHUE,
npenoMiieHue, nossipusanus, Judpakmus, nuartepdeperius. CKOpoCTh 2EKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

IIpuHIMITBI paInoOCBA3H U TeleBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpenbl.

TexHnueckue ycTpoWcTBa M INPAKTUYECKOE IPUMEHEHHE: MY3BIKAJIBHBIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasi JMAarHOCTHKa B TEXHUKE W MEAMIIMHE, pajgap, paJuoNpUEMHUK, TEJIEBH30p, AHTEHHA,
tenedon, CBU-neus.

Llemoncmpayuu

OO6pa3zoBaHue 1 pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOTIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmonenne orpakeHus U IpeIOMIIEHUSI MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/ION M 9acTOTOM KOJIeOaHUH.

HccnenoBaHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MPEIOMIIEHUE, TMOJsSpHU3alius,
nudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuyeckas onrtuka. [ IpsMonuHeiiHOe pacipocTpaHEHHE CBETA B OTHOPOIHOM cpee. JIyd cBera.
To4euHbIi HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxkeHnit B MIIOCKOM 3epKaje.

[Tpenomnenue cBeta. 3aKOHBI IPEIOMIIEHUS cBeTa. AOCONIOTHBIN NOKa3areib npeaomienus. [lonxoe
BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi MoiHoro BHyTPEHHET0 OTPaKEeHUS.

Hucnepcus ceeta. CroxkHbIl cocTaB 6enoro cera. L{ser.



Colwuparomue u paccenBaronye JUH3bI. ToHKas rH3a. DOKYCHOE PAaCcCTOSTHUE M ONTHYECKAas CHJIa
TOHKOHM JMH3BI. [locTpoenne n3o0pakeHnii B COOMPAIOIIUX U pacceuBaromuX JMH3aX. Dopmysa TOHKOU
JIVH3BI. YBEIUUCHHE, JaBaeMOEC JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bonnosas ontuka. Wurepdepenuus cBera. KorepeHTHble HMCTOYHHUKH. YCJIOBHUS HaONIOACHUS
MaKCUMyMOB M MHUHUMYMOB B HWHTEpP(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
VCTOYHUKOB.

Hudpakuus cera. Judpakunonnas pemérka. YciaoBue HaOMIOAEHUS TIIaBHBIX MAKCUMyMOB IpHU
NaJIcHU MOHOXPOMATHUECKOT0 CBeTa Ha JU(PPAKIIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUUecKue yCTpOICTBA U MPAKTHUYECKOE MPUMEHEHHE: OUKH, JIyna, (poToanmapar, mpoeKIUOHHBINA
amrmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEHIETKA, TTOJISIPOUS.

Jlemoncmpayuu

[TpstmonuHEeHOE paclipocTpaHeHne, OTpakKeHUE U mperoMieHue ceeta. OnTuueckue mprudopsl.

[TostHOE BHYTpEeHHEE OTpakeHHe. MoJiesib CBETOBOIA.

HccnenoBanue cBONCTB U300paKeHU B JIMH3aX.

Mopaenu MUKPOCKOIIA, TEIECKONa.

Hab6nronenue naTepdEpeHITNN CBETA.

Habmonenue nudpaxiuu cera.

HabGmronenue qucniepcuu certa.

[TomyyeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

[Tomydenue ciekTpa ¢ MOMOIIBIO TU(PPAKINOHHON PEHIETKY.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

W3mepeHnue nokasaress npeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOWCTB N300payKEHUN B JIMH3AX.

HabGmronenue qucniepcuu ceta.

Pa3nes 6. OcHOBBI cienUAJIbLHOH TEOPUH OTHOCHTEIbHOCTH
I'paHunel NPUMEHMMOCTH — KJIACCMYECKOM  MexaHukd. IlocTynarel  cnenualbHONM — Teopun
OTHOCHUTEJIBHOCTH: MHBApPUAaHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BAaKyyMe€, INPHHIMII OTHOCHUTEIBHOCTH
OWHIITeHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHHU U COKpAILlEHUE ITTUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHILIBI.
CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

Pasznen 7. KBanToBas pusnka

Tema 1. Inemenmol K6aHmMOB0I ONMUKU

®oronsl. Dopmyrna [Inanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.

OtkpeiTue u wuccinenoanue Qorodpdekra. OmbiTel A. I'. CroneroBa. 3akonbl ¢GoTorddekra.
VpaBuenne DitnmreitHa s hotodddexta. «KpacHas rparuia» Gororddexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBHUE CBETA.

TexHUYeCKHue yCTPOWCTBA M TMPAKTHYECKOE MPUMEHEHHE: (OTOIIEMEHT, (HOTOJATIHK, COTHEUHAS
OaTapest, CBETOIUOI.

Jlemoncmpayuu



®DoTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.
Cseroauo.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pezepdopaa no paccessnuto o -yactuil. [Inmanerapuas Mojaens aToma.
[ocrynatsl bopa. M3nydenue u nornomerre (GOTOHOB MPH MEPEXo/ie aToMa C OJHOTO YPOBHS SHEPTHH HA
npyroi. Buasl cnektpoB. CrieKTp YpOBHEN 3HEPruu atoMa BOJI0pO/a.

BonHoBbie cBoiicTBa yacTull. Bonubl ae bpoitns. KopnyckyisspHO-BOJIHOBOM J1yaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3TyYeHUE.

TexHnyeckue yCTpOMCTBA M IMPAKTUYECKOE INMPUMEHEHME: CIEKTPAJIbHBIN aHaiau3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopna.

OrnpezenieHne JIMHBI BOJTHBI Jlazepa.

HabGmonenue nuHeRvaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Habmronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTPOEHUS Anpa. OTKpbITUE PATUOAKTUBHOCTH. OIBITHI
Pezepdopna mo ompenenenuio cocraBa paauoakTUBHOrO uinyudeHus. CBoiicTBa anbda-, O6era-, ramma-
W3JIy4eHHs. BivsiHue pagnoakTHBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA U HeWTpoHa. HykinonHas mognens sanapa ['eitsen6epra—lBanenko. 3apsa saapa.
Maccosoe uncino saapa. M3otonsl.

Anbda-pacnaa. ONEKTpOHHBIH M  TO3UTPOHHBIM Oera-pacmaa. [amma-usmydeHue. 3akoH
PaaAMOaKTUBHOIO pacmaja.

OHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. JlegekT macchl siapa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepusiii peaktop. TepmosimepHbiii cunTe3. [IpobneMbl W TEPCMEKTUBHI SIAIEPHONW DHEPTETHKH.
DKOJIOTHYECKUE aCTIEKTHI STEPHON SHEPTETUKH.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.
®yHaaMeHTanbHbIe B3auMoecTBus. EquHcTBO hrsnyeckoil KapTUHBI MUpA.

TexHM4ecKkue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: NO3UMETpP, KaMepa BuibcoHa, snepHbIN
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMHUM M aCTPOPU3UKH

OTalbl Pa3BUTHA aCTPOHOMUMU. HpI/IKJ'IaI[HOC U MUPOBO33PCHYCCKOC 3HAYCHHUEC ACTPOHOMUMU.

Bun 3Bé3mH0r0 HebGa. Co3Be3aus, sipKkue 3BE3/IbI, INIAHETHI, X BUIUMOE JIBHKCHUE.
ConHeuHas cucTeMa.



Counnie. ConHeuHass akTUBHOCTh. Mctounmk sHeprur CosjiHIIa W 3BE31. 3BE3bI, UX OCHOBHBIC
XapakTepUCTUKU.  JlMarpamMma  «CHEKTpalibHBIM  KJacC —  CBETUMOCTBbY».  3BE3[bI  TJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» I 3BE3] IVIABHOM MOCIEAOBATEIIBHOCTH.
Buytpennee crpoenue 3BE31. CoBpeMEHHbBIE NPEACTABIEHUS O IIPOUCXOXKAECHUU U 3Boouuu CoiHIa u
3BE31. DTanbl )KU3HU 3BE3.

Mineunsiii [1yTe — Hama ["anaktuka. [lonoxenue u aeuxxenue Connua B ['anaktuke. TUIbl rajakTHK.
Pannoranaktuku 1 kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTUK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa66ma. PasOeranue ramaktuk. Teopust bonbiioro
B3pbIBA. PEMKTOBOE M3IIyYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienuss HEBOOPYXKEHHBIM TJ1a30M C HCIOIb30BAHHUEM KOMIIBIOTEPHBIX MPHIOKEHUN st
orpezieNieHus] MOJIOKEeHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyIIapUsl U SIPKUE 3BE3BI.

Hab6monenus B reneckon Jlynsl, mianet, Mnegnoro Ilytu.

O6o0maroiee NOBTOpPeHUE

Pounb ¢pu3uky v acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHUECKOH, COIIMAbHOM U 3TUYECKOi cepax
JESTSIIbHOCTH YeJIOBEeKa, POJIb U MECTO (PM3WKH M aCTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTHUHE MHPA,
poib (u3MYeckor Teopuu B (OPMHUPOBAHHH MPEACTABICHUH O (DU3MUECKON KapTHHE MHPA, MECTO
buznyecKkoil KapTUHBI MHUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O
PUPOJE.

Me:xnpeameTHblie CBS3U

N3yuenune kypca ¢puszuku 6a30Boro ypoBHs B 11 kiacce oCymecTBiseTcs ¢ Y4ETOM COAEpKaTeIbHbIX
MEXIPEAMETHBIX CBA3EH ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOIOTHH.

MeosicnpeOomemnovle nowsmusl, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAay4YHOTO IO3HAHUS: SIBICHUE,
Hay4HbId (akT, rumnore3a, (QuU3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJACHUE, DKCIIEPUMEHT,
MOJICIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHHYC,
TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HMX MPOEKUHWU Ha OCH
KOOPJIUHAT, CJIOKEHUE BEKTOPOB, TPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUN, TMPU3HAKUA TOO0OMS
TPEYTOJIbHUKOB, OTpEIeJICHUE TUTOMIAIN TUIOCKUX (GUryp u 00bEéMa Ted.

buonocus: snekTpudeckue SBIEHUS B )KUBOM MPUPOJE, KoeOaTeIbHbIE TBUKEHHS B )KUBOM MIPUPO/IE,
ONTUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE paUallUU HA KUBBIE OPraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJ, KPUCTAUTMYECKAsl CTPYKTypa TBEPIBIX TeJI, MEXaHH3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CHEKTPAJIBHBIN aHaTH3.

T'eocpaghus: MarHUTHBIE TTONTIOCA 3€MJTH, 3aJI€5KU MAarHUTHBIX Py, POTOChEMKA 3eMHOM TOBEPXHOCTH,
MpeICKa3aHue 3eMJIETPSICEHUI.

Texnonocusi: NWHUM DJICKTpOIepeaad, TeHepaTop TMEePEMEHHOTO TOKa, dJIEKTPOJBUTATENb,
WHAYKIMOHHAS e4b, pajap, paiuonpuéMHUK, TeIeBU30p, aHTeHHa, TesnedoH, CBY-neds, mpoeKIMOHHBIN
amnmapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas OaTapes.

INNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUAA



OcBoenue ydeOHOro mpenMera «du3nkay Ha ypoBHE CpemHero oomero odOpasoBaHus (0a30BBIHA
ypOBeHB) JOJIDKHO 06eCHe'-H/ITB AOCTHIXKCHUC CICAYIOIUX JIMYHOCTHBIX, MCTAIIPCAMETHLIX U IMPECAMCTHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOCHMSI yueOHOro npeamera « DU3uKa» JOJKHBI OTPaXaTbh TOTOBHOCTh U
CHOCOOHOCTh O0YyYaIOMUXCS PYKOBOACTBOBATHCA CHOPMUPOBAHHON BHYTPEHHEH NO3MIMEH JWYHOCTH,
CHCTEMOW LEHHOCTHBIX OpPUEHTALMH, TO3UTHBHBIX BHYTPEHHHUX YOEKICHUH, COOTBETCTBYIOLIMX
TPAJULMOHHBIM IIEHHOCTSAM POCCHMCKOro oOIIecTBa, pacIIMpEeHUue >KU3HEHHOrO OIbITa M OIbITa
JeSITEIbHOCTH B MPOLIECCE PeaIM3allid OCHOBHBIX HalpaBJIEHUI BOCIMTATENbHOW AEATEIBHOCTH, B TOM
YHCcIIe B YaCTH:

1) rpa:kIaHCKOro BOCIUTAHMS:

c(OpPMHPOBAHHOCTb I'PAKIAHCKOM MO3UIMK 00yUaIOIEerocss Kak akTUBHOI'O M OTBETCTBEHHOI'O WIEHA
poccHiickoro o01ecTBa;

NPUHATHE TPATUIMOHHBIX 00IIEYETOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIbHOCTh B HHTEPECaX IpakJaHCKOro 00IIeCcTBa, y4acTBOBATh B
caMoyITIpaBJIeHHH B 00pa30BaTEIbHON OpraHn3alny;

YMEHHE B3aUMOJICHICTBOBATh C COLMAJbHBIMU MHCTUTYTaMH B COOTBETCTBUHM C MX (DYHKIMSIMU U
Ha3HauYCHUEM;

TOTOBHOCTH K TYMaHUTapPHOH M BOJIOHTEPCKOM JIEATEIFHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpPMHPOBAHHOCTb POCCUNCKOM IpaX/1aHCKONW UACHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSIM POCCHUHCKUX YUEHBIX B
obnactu (UMUK U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYallMI0 U TPUHUMATh OCO3HAHHbBIC pEIIEHUs, OPUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOECHUE YCTONYNBOTO Oy IyIIero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

HCTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYas OSCTETUKY HAy4YHOTO TBOPUYECTBA, IPHUCYILEro
¢duznueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K paszIMuHbIM cdepaM NpoPecCHOHATBHON NeATENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3UKOM M TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayieil mpodeccuu M peanu3oBbIBATH
COOCTBEHHBIC )KH3HCHHBIC TUTaHBL;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BAHUIO B 00JIaCTH (PU3HUKU HA TPOTSHKEHUN
BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

c(OPMHUPOBAHHOCTh IKOJIOTUIECKON KYJIBTYpPhI, OCO3HAHUE TII00ATHHOTO XapaKTepa dKOJIOTHIECKUX
npo0Jem;

IUIAaHUPOBAaHUE M OCYIIECTBJICHUE NEHCTBUN B OKpYXKaIOLIEH cpeae Ha OCHOBE 3HAHMA IleNeit
YCTOMUYMBOTO pa3BUTHS YEJIOBEUECTBA,;

pacuIpeHne OmbITa IeITETFHOCTH SKOJIOTHIECKON HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCSI 3HAHUH
1o Qpu3HKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:



cOpMHPOBAHHOCTh MHPOBO33PCHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO —Pa3BHTHS
du3nueckoil HayKH;

OCO3HAHUE [IEHHOCTM HAay4HOW JEATCIBHOCTH, TOTOBHOCTh B IIpollecCe H3ydeHHs (QU3MKU
OCYIIECTBIISATH IPOCKTHYIO U UCCIICA0BATEIBCKYIO S TEIIbHOCTh MHANBUIYaIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YUeOHbIe el CTBUS
ba3zoBble JJornueckue geMcTBUs:

CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpeACIIATh LENU IeITeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThiBaTh IUIAH PEIICHHS TMPOOJEMbl C yYE€TOM aHalIM3a HMEIOIIUXCS MaTepUaNbHBIX U
HEMaTepHUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHMBATh COOTBETCTBUE PE3YJbTAaTOB LIEJSM, OLEHUBATH
PUCKHU MOCIEICTBUI AEATEIbHOCTH;

KOOPJMHHUPOBATH M BBIMOJHATE PAOOTY B YCIIOBUSAX PEaTbHOT0, BUPTYAIHHOTO U KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE IPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ncciaenoBarebCcKHe AeCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOUEBBIMH MTOHATHSIMHI H METOIaMU (PU3UUYECKON HAYKU;

BJIQ/IETh HaBBIKAMU Y4EOHO-HCCIEAOBATEIbCKOM M MPOEKTHON AESITeNbHOCTH B 00NacTh (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHCKY METOJOB pEIIeHUs 3aaad (U3NYECKOTrO
coAepKaHusl, MPUMEHEHUIO Pa3JIMYHBIX METOI0B MO3HAHUS;

BJIAJICTh BHJAMHU  JICITEIBHOCTH IO IIOJYYEHHIO HOBOTO 3HAHUSA, €ro HWHTEpIpETalnH,
npeoOpa3oBaHUIO U MMPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYAIUSAX, B TOM YKCJE MPU CO3AaHUN YUSOHBIX
MPOEKTOB B 0071acTH (DU3HKHY;

BBISIBJIATh TPUYMHHO-CIIC/ICTBEHHBIE CBSI3W U aKTyallM3UpPOBATh 3a7ady, BBIABUTATh THUIOTE3y €€
pEeLIeHHs], HAaXOOUTh apryMEHThl JUISl JI0KA3aTeIbCTBA CBOMX YTBEPKICHUM, 33aBaTh IMApAMETPbl M
KPUTEPUU PEILICHHUS;

AQHAJIM3UPOBATh TOJYUYEHHBIE B XOJAE PEIICHMs 3aJlauyd Pe3yibTaThl, KPUTHUYECKH OLEHUBATH HX
JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHNUE B HOBBIX YCIIOBUSIX;

CTaBUTH U POPMYITHPOBATH COOCTBEHHBIC 33]]a4l B 00pa30BaTEIbHON NESITEILHOCTH, B TOM YHUCJIE TIPH
U3YYCHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUS 10 (PHU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BIIJICTh HABBIKAMHU TOJyYeHUs] WH(OpMAIMy (PU3MUECKOTO COAEpPNKAHUS M3 MCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENILHO OCYIIECTBIAThH MOUCK, aHAIN3, CUCTEMATHU3AIMI0 M HHTEPIIPETAIMIO HHPOPMAITUU
pa3IMYHBIX BUJOB U (HOPM IPE/ICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITNH;

WCIIOJIB30BaTh CpeAcTBa HMH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3AIMOHHBIX 337124 C COOMIOCHIEM TPeOOBaHMI I)PrOHOMHUKH,



TEXHUKA O€30IIaCHOCTH, THTHUEHBI, PECypCcOoCOCpeKeHUs, MPAaBOBBIX M JITHYECKHMX HOPM, HOPM
nH(GOPMAIMOHHON 0€30MIaCHOCTH;

CO3/1aBaTh TEKCTHl (DPU3MUYECKOTO COACpXAaHUA B Pa3IMYHBIX (opMaTax C y4€TOM Ha3HAYCHUS
UH(OPMALIUH U LIEJIEBOH ay TMTOPHH, BEIOMpasi ONTUMAIbHYIO ()OpMY NIPEJCTABICHUS U BU3YyaJIH3alUH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe J1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3MKHU M BO BHE-YPOUHOU JNESATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKH KOH(IMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI,

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIINX UHTEPECOB U BO3MOXKHOCTEH
Ka)KJ0r0 WIEHA KOJIJIEKTUBA;

MPUHUMATH eI COBMECTHOU JEeSTeNbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBUS MO €&
JOCTHKEHUIO: COCTABIIATH TUIaH JIEHCTBUM, pacIpeieNsiTh POJIM ¢ yUETOM MHEHHM YYaCTHUKOB, 00CYX1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLCHUBATb Ka4Y€CTBO CBOCTO BKJIAaJa W KaXXIAOro y4dYaCTHHMKa KOMAaHABLI B 061HHI>1 pe3yiabTar I10
pa3pabOoTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJCH C MTO3UIIUN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON
3HAYMMOCTH;

OCYHICCTBJIATL IMO3UTHBHOC CTPATCTHUYCCKOC IIOBECACHHWEC B Pa3JIMUHBIX CUTyalUAX, HIPOSABIIATH
TBOPYECTBO U BOOOPaKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe YHUBepcaJibHbIe yueOHbIe 1eiicTBUSA
Camoopranu3anusi:
CaMOCTOSITEIIEHO OCYIIECTBIISITh MMO3HABATEBHYIO JICITEILHOCTh B 001aCTH (PU3UKH U aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (hOPMYITHPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISATH TUIAH PEIICHUs] paCUETHBIX M KaueCTBEHHBIX 3aJady, IJIaH BBITTOTHEHUS
MPAKTHYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEATNIOYTEHUN;
JaBaTb OUCHKY HOBBIM CUTYAallUSAM;
pacumpsaTh paMKi y4eOHOTO MPpeAMETa Ha OCHOBE JTMYHBIX MPEATIOYTCHUN;
JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHE;
OLICHUBATh IPUOOPETEHHBIN OIBIT;
crocoO0CTBOBaTh (DOPMUPOBAHUIO M TMPOSBICHUIO JPYAUIMU B 00JacTH (UBHKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPO.Ib, IMOLMOHAJIBHBII HHTELJIEKT:
JaBaThb OLCHKY HOBBIM CUTyallUsAM, BHOCUTH KOPPEKTUBELI B JACATCIBbHOCTH, OLICHUBATH COOTBECTCTBUC
pE3yIBTATOB IEISIM;
BIIQJICTh HAaBBIKAMHU II03HABATEIbHOU peICKCHH KaK OCO3HAHHUS COBEpIIAeMbIX JEUCTBUH U
MBICTUTENILHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMIA,
MCIIOJIb30BaTh MPUEMBI pedIeKCUH 1711 OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHMUS;
YMETHb OUCHHUBATh PUCKH U CBOCBPEMCHHO IIPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACSITEIbHOCTH;
MPUHUMATE Ce0sl, MOHNUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apT'yMEHTBI IPYTUX [IPU aHAJIA3E PE3YIIbTATOB JIESTEIbHOCTH;
NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OIIMOKH.



B npouecce noCTHMXEHNUS TUYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOrPaMMBbI MO (U3HKE AJS YPOBHS
cpeaHero obmero oOpa3oBaHus y OOy4YalOMIMXCS COBEPIIECHCTBYETCS 3MOIMOHAIBHBIA HMHTEIUIEKT,
IperoiararoImui copMUpPOBaHHOCTH:

CaMOCO3HaHUSl, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BHUJIEThH
HaIpPaBJICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBHOM chephl, ObITH YBEpEHHBIM B ce0e;

caMOpEeryJIHpOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHUE, CIIOCOOHOCTh aJanTHPOBATHCS K IMOIIMOHATHHBIM U3MEHEHUSM U MPOSIBISITh THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOIIEH CTpPEeMJICHHUE K JIOCTHXKEHHUIO LIEJH U YCIEeXy, ONTHUMH3M,
WHUIIMIATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3ZMOKHOCTEIA;

OMMATHH, BKIIFOYAIOIIEH CTOCOOHOCTh MTOHUMATh AMOLIMOHAILHOE COCTOSIHUE IPYTUX, YUUTHIBATH €T0
IPY OCYIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JIPYTUMU JIIOJbMU,
3a00THUTHCS, IPOSBISATH UHTEPEC U pa3periaTh KOHPIUKTHL.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy oGyuenust B 10 kiacce nmpeaMeTHbie pe3ybTaThl HA 0a30BOM YpOBHE JOJDKHBI OTpPaKaTh
c(hOpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh HA MPHUMEpPaxX POjb U MECTO (M3WKU B (POPMHUPOBAHUU COBPEMCHHOW HAyIHON
KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOMN NEATEIbHOCTH JTIOCH;

YUUTHIBATh TPAHULIBI TMPUMEHEHHS W3YYEHHBIX (PU3MUECKHX MOJeNnel: MaTepuanbHas TOYKa,
WHEepLHagbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPIOE TENo, HAeadbHBIA ra3, MOAENU CTPOSHUS Ta3oB,
YKUJKOCTEN U TBEPABIX TEJI, TOUCUHBIN SJIEKTPUUECKUM 3apsijl MPU PEIICHUH (PU3NUECKUX 3a/1a4;

pacrio3HaBaTh (PU3UYECKUE SBIICHUS (IPOIECCHI) U OOBICHATH UX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHHS BEIIECTBA M AJIEKTPOJUHAMHMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIUHEIHOE NBIKEHUE, CBOOOJHOE TMaJeHHe TeN, IBIKEHUE IO OKPYXKHOCTH,
WHEepIWs, B3aumoaencTeue tei, Auddy3us, OpoyHOBCKOE JBMIKEHUE, CTPOCHUE KUIKOCTEN U TBEPABIX TET,
U3MeHeHue 00bEMa TeJl MPU HarpeBaHUU (OXJIAXKICHUH ), TETIJIOBOE paBHOBECHE, HCTIApEHHE, KOHICHCAIIHS,
IJIaBJICHUE, KPUCTAJUIM3AlMs, KUIIEHHWE, BIAXHOCTh BO3/yXa, IMOBBILIEHWE MAaBJIEHUS Tra3a IpU €ro
HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKJYy IapaMeTpaMu COCTOSIHHUS Tra3a B HM30IpOlieccax,
3JIEKTpU3alUsl TeJ, B3aUMOJICICTBHE 3aps/I10B;

OMHUCHIBATh MEXAHMUYECKOE JBWIKEHHE, HCIOJb3ys (HU3nyYecKkne BETWYUHBI: KOOpAWHATA, MYTh,
NepeMeNIeHle, CKOpOCTh, YCKOpPEHHE, macca Teja, CUJla, HUMIYJbC Tejla, KUHETHYecKash HSHeprus,
MOTEHIMaTbHAs DHEPrus, MeXaHN4eckass pabdoTa, MEXaHM4YEeCKas MOIIHOCTh; MPH OMUCAHUU MPABHILHO
TPaKTOBaTh (DU3UYECKUN CMBICI HCIOJIB3yeMBIX BEJIMYMH, WX OOO3HAUEHUS W EIWHHIIBI, HAXOIUTh
(GOpMyJIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETMYUHY C IPYTUMH BEIMYNHAMU;

OMKCHIBATh W3YYCHHBIE TETJIOBBIE CBOWCTBA TEJN WM TEIUIOBBIC SBICHUS, UCIONB3YS (hHU3HUECKUe
BEJIMYMHBI: JIABJICHHE Tra3za, TEMIeparypa, CPeAHss KUHETHYECKas SHEPIrus XAOTUYECKOIO JIBHXKEHMS
MOJIEKYJI, CPEeTHEKBAAPATHIYHAS CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSsI dHEPTHs, padoTa
rasza, KodQ(PUIIMEHT MOJE3HOTO JAEHCTBUS TEIIOBOTO JBUTATENS; MPU OMHUCAHWH MPABUIBHO TPAaKTOBATh
(GU3MYECKUN CMBICT HCIONB3YEMbIX BEIWYMH, WX OOO3HAYEHUS W EAMHUIIBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAOIIME TAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMH BEITHMUHNHAM;

OTIMCHIBATh U3YYCHHBIC DJICKTPUUECKHE CBOMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBJICHUS (TIPOIIECCHI),
UCTIONB3YSl (PU3UYECKUE BEIIMYMHBI: AJIEKTPUUYECKHUI 3apsll, dJIEKTPUUECKOE IoJie, HanpsHKEHHOCTh OIS,
MOTEHIIMAN, PAa3HOCTh IOTEHIMAJIOB; MpPH OIMUCAHWU TPABUILHO TPAKTOBATh (U3MUECKUN CMBICT



UCTIONB3YEMBbIX BEIMYMH, UX OOO3HAYEHMsS M EIUHHUIBL, yKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIUE JaHHYIO
(Gu3HUeCKyI0 BEIMUMHY C IPyTMMH BEJIMYMHAMY;

aHATM3UPOBaTh (PU3NYECKHE MPOLECCH U SIBJICHUS, UCHOIb3YsS (PU3UYECKUE 3aKOHBI M MPUHIIUIIBL:
3aK0oH BcemupHoro TsaroreHus, |, 1l u Il 3akonsl HproTOHA, 3aKOH cOXpaHEHMs] MEXaHUYECKOW 3HEPIUH,
3aKOH COXPaHEHUS UMITyJIbCA, IPUHLIMII CYTIEPIIO3ULIMH CUJI, IPUHLIMII PABHOIIPABHSI MHEPLIUAIbHBIX CUCTEM
OTCYETa, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BELIECTBA, ra30OBbIC 3aKOHBI, CBSA3b CpEIHEN
KMHETUYECKOW PHEPIHMM TEIUIOBOTO JBHYKEHHUS MOJIEKYJ C a0COJIOTHOW TeMIepaTypoi, NEpBbIA 3aKOH
TEPMOJMHAMMKY, 3aKOH COXPAHEHHs DJIEKTPUUECKOro 3apsiaa, 3akoH KyioHa, mpu 3TOM pasnuyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHME U YCIOBUA (IpaHUIIbl, 00JaCTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIHIIBI JISHCTBUSI MALIHH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3InyaTh
yCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

BBINOJIHATH SKCIIEPUMEHTHI IO UCCIEI0BAaHUIO (PU3NYECKUX SBJICHUN M IPOLIECCOB € MCIIOJIb30BaHHEM
OpSAMBIX M KOCBEHHBIX M3MEpeHUil, npu 3ToM (opMynupoBaTh MpobiemMy/3agady U TUIOTE3y y4eOHOro
IKCIEPUMEHTa, coOUpaTb YCTAHOBKY M3 MPEJIOKEHHOrO O0OpYyJIOBaHMs, IPOBOJUTH ONBIT U
dbopMyITUpOBaTh BBIBOJIBI;

OCYILECTBIIATh MNpsIMbIE M KOCBEHHBbIE H3MepeHHs (PU3MYECKMX BEJIWYMH, NPU 3TOM BbIOMpPATh
ONTUMAJIBHBIN CIIOCO0 U3MEPEHUS U UCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU IOIPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHUCHUMOCTH MEXIy (HU3MUECKUMH BEIUYMHAMH C HCIOJIB30BAHUEM THPSIMBIX
U3MEPEHUH, IPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH pE3yJIbTAThI MMOJyY€HHON 3aBUCHMOCTH
(Gu3nMUecKrX BEJIMYUH B BUJE TaOIUL] U IpaMKOB, A€TIaTh BEIBOJBI 110 pe3yJIbTaTaM UCCIIEA0BaHMS;

cobuoiaTh HpaBuiIa 0€30MacCHOro TpyJda HpU IMPOBEACHUU HCCIEAOBAaHUM B paMKax ydeOHOro
JKCIIEPUMEHTa,  y4eOHO-UCCIIEJOBATEILCKOM UM  MPOEKTHOW  JEATENIbHOCTHM C  HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pelaTh pacy€THbIE 3a/1a41 C SIBHO 33JJaHHOM (pU3MUECKON MOJIEINbIO, UCTIONb3Ys (PU3NUYECKHUE 3aKOHbI
Y TIPUHIIMIIBL, HA OCHOBE aHaJIM3a YCJIOBUS 3a7ayll BBIOMpATh (PU3NUECKYIO MOJIEIb, BBIICIATH (PU3NYECKUE
BEJIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE JJis €€ pEIIeHUs, IPOBOJUTh PACUETHl U OIICHUBATh PEAIbHOCTD
MOJy4YE€HHOT0 3HauYeHUsl (PU3UUECKOI BEIMYMHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTpauBaTh JJOTUYECKH HETPOTUBOPEUUBYIO IIETIOYKY PACCYXKACHUN
C OIOPOH Ha M3y4EHHbBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PM3UUECKUE SIBICHUS;

UCIIOJIb30BaTh MPU PELIEHUH Y4eOHBIX 3a7ad COBpEMEHHble MH(GOPMAIMOHHBIE TEXHOJOTUHU IS
MOMCKA, CTPYKTYpPUpPOBAHHS, WHTEpHpETalM U MpeICTaBiIeHHUs] y4eOHOM M HayuyHO-TIOMYJIIPHOU
UHPOpPMAlLlMU, TOJIYYEHHOW M3 Ppa3IUYHBIX HCTOYHHUKOB, KPUTUYECKH AaHAIM3MPOBATH IOJyYaeMylo
UH(POPMALIUIO;

MPUBOJIUTH TNPUMEPHl BKJIaZa POCCUMCKUX U 3apyOeXHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCITOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (HU3MKE B IOBCETHEBHOM KHU3HH sl oOecledeHus
0€30MaCHOCTH IIpU OOpallleH!H ¢ TPHOOpaMH U TEXHUYECKMMHU YCTPOMCTBAMU, AJISi COXPAHEHUS 3/10pPOBbS U
COOIOICHHSI HOPM SKOJIOTMUYECKOTO TIOBEIEHUS B OKpY KaIOIlel cpee;

paboTaTh B IpyMIIE€ C BHIOJHEHUEM Pa3IMUHbIX COLHUATIBHBIX POJIEH, MIaHUPOBATh PabOTy TPYIIIbI,
palMOHATIBHO PACHpPEIENATh O0S3aHHOCTH W IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX CUTYaLUsX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KaXKJJOI0 U3 YYACTHUKOB IPYIIIBI B pEIIEHUE pacCMaTpUBaeMOi MPOOIEMBI.

K xoHniy o6yuenus B 11 kiacce mpeIMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXaThb
c(hOpMUPOBAHHOCTH Y 00yYaIOIIUXCSl YMEHUI:



JEMOHCTPUPOBATh HA MpHUMEpax pojib U MeCTO (GU3UKU B (POPMHUPOBAHUU COBPEMEHHON Hay4YHOMN
KapTUHbI MHUPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B MIPAKTUYECKOU JEATEIbHOCTH JIFOJEH,
[EJIOCTHOCTh M €JMHCTBO (PU3MYECKON KapTUHBI MHPA;

YUUTBIBATh TPAHUIIBI NMPUMEHEHHS U3YyYEHHBIX (U3UUECKUX MOJENeil: TOYCUHBIH 3ICKTPUUECKUN
3apsij, JIyd CBeTa, TOUCUHBI UCTOUHUK CBETA, siIepHasi MOJieb aTOMa, HyKJIOHHAs MOJIeNIb aTOMHOTO sijipa
IpU perieHnn GU3NYECcKuX 3a/1ay;

pacrio3HaBaTth (U3MYECKHE SBJICHUS (MIPOLECCHl) M OOBACHATH KX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAHTOBOH (DU3UKHU: SIEKTPUUECKAsi TPOBOIUMOCTh, TEIIIOBOE, CBETOBOE, XUMHYECKOE,
MarHUTHOE JEWCTBHUS TOKA, B3aUMOJICHCTBUE MArHUTOB, OJJIGKTPOMATrHUTHAS WHAYKLIHS, JEHCTBUE
MarHUTHOT'O MOJISi HA IPOBOJHUK C TOKOM U JBMKYLIUIICS 3apsijl, SJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBI,
NPSAMOJIMHEHHOE PACIpPOCTPAaHEHUE CBETa, OTpPaKEHHE, INpelloMIIeHHe, MHTepdepeHuus, Audpakuus u
MOJISIpU3aIUsl CBETa, JAUCIIepcHs cBeTa, Gorodnexkrpudeckuii 3pdext (porodddexT), cBeTOBOE NaBICHHE,
BO3HHKHOBEHHE JIMHEHUATOr0 CIIEKTpa aTOMa BOJOPO/1a, ECTECTBEHHAS M UCKYCCTBEHHAs PaJIMOAKTUBHOCTD;

OMKCHIBATh HW3YYCHHbIE CBOMCTBA BemIeCTBAa (RJIIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUUYECKYIO0 IPOBOJMMOCTD PA3JIMYHBIX CPEI) U AIIEKTPOMArHUTHBIEC SIBJICHHS (TIPOILIECCHI), UCTIONB3YS
¢u3nUecKkrue BEIMYUHBI: AIEKTPUUECKUH 3apsill, CHJIa TOKa, SJEKTPUUYECKOEe HANpsHKEHUE, dIEKTPUIECKOE
COMPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOJABMKYIIAs cuja, padoTa TOKa, MHAYKIHUS MarHUTHOTO
nosisi, cuia Amnepa, cuna JlopeHna, HHIYKTUBHOCTh KAaTYIIKH, YHEPTHs AJIEKTPUUECKOTO M MAarHUTHOTO
HoJIeH, TeproA M dYacToTa KojeOaHW B KojeOaTeIbHOM KOHTYpe, 3apsl M CWiIa TOKa B Mpoliecce
TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoeOaHui, (POKYCHOE PacCTOSHHE W ONTHYECKas CUiIa JIMH3BI, IPU
ONMHMCAHUW TPABUIBHO TPAKTOBATH (PU3MYECKHI CMBICT HCIONb3YyeMbIX BEIHMYMH, MX OOO3HAUYCHHUS U
€IMHMUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO0 BETUUYHUHY C IPYTUMH BETUYHMHAMU;

OIMCHIBATh W3yUEHHBIE KBAHTOBBIC SIBJICHUS W TIPOIECCHI, HMCIONB3Ys (U3NYECKHE BEIWYHHBIL:
CKOpOCTH 3JICKTPOMAarHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA, DHEPTHUS M UMITYJIEC (JOTOHA, IEPHUOJ
HOJypactajaa, SHEpPrus CBSA3U aTOMHBIX AJ€p, PU OMUCAHUU NPABUIBHO TPAKTOBATh (U3UUECKUN CMBICI
UCITOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS M EJUHMIbI, YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOLINE JaHHYIO
(GU3NIECKYIO BEIMUUHY C IPYTHMH BETMYMHAMH, BBIYHACIIATH 3HAYCHNE (PH3HMUECKON BEITMYMHEI;

aHATM3UPOBATh (PM3UYECKHE TPOLECCH W SBJICHUS, UCTIOIB3Ys (PU3UYECKUE 3aKOHBI M TPUHITHIIHL:
3akoH OMa, 3aKOHBI MOCJEI0BATENBHOTO U MapaJljIeIbHOTO COEAMHEHUs MPOBOJHUKOB, 3aKOH JIKOyis—
JleHua, 3aKOH 3JEKTPOMAarHUTHOW MHIYKIMH, 3aKOH NMPSMOJIMHEHHOTO PacHpOCTPAHEHUS CBETa, 3aKOHBI
OTpaKeHMsI CBETa, 3aKOHbl NPEJIOMJIEHUS CBETa, ypaBHeHHe OiHIITeNHHa s (oTorddekTa, 3aKOH
COXpaHEeHHs DHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPaHEHHs DJIEKTPHUYECKOTO 3apsjia, 3aKOH
COXpaHEHMs MaCcCOBOT0O 4HCia, MOCTYNaThl bopa, 3aKOH paglMoaKTUBHOIO pacraja, MpH 3TOM Pa3IndaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHE M YCJIOBUS (IpaHMIIbI, 00JIacTH)
IPUMEHUMOCTH;

OTIpeNeNATh HalpaBJieHNE BEKTOpa HHAYKIIMA MaTHUTHOTO TIOJIS TPOBOIHUKA C TOKOM, CHITBI AMTiepa
u cuibl Jlopenia;

CTPOUTH M OIHUCHIBATh N300paskeHNe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JTIMH30M;

BBIMTOJTHSATH SKCIIEPUMEHTHI IO UCCIISIOBAHUIO (PU3NIECKUX SBJICHUN U TIPOIIECCOB C MCTIOIh30BAHUEM
OPSIMBIX U KOCBEHHBIX M3MEPEHMIl: MpH 3TOM (QOopMyIUpoBaTh IMpobiieMy/3afady U THIOTE3y Yy4eOHOTo
9KCHEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MpPEIOKEHHOro 00OpylOBaHHS, TNPOBOJAUTH OMNBIT U
(GbopMyIMpOBaTH BHIBOABI;

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBbIE HM3MEpPEHHS (DU3WYECKHX BEIUYWH, NPH STOM BBIOHPATH
ONITUMAITLHBIN CTIOCO0 M3MEPEHHUS U HCITOTb30BaTh W3BECTHBIE METO/IBI OIIEHKHU TIOTPEITHOCTEH H3MEPEHHUI;



HCCJIEIOBATh 3aBUCUMOCTH (PU3UUECKUX BETUYMH C UCIOJIBb30BAHUEM MPSIMBIX U3MEPEHUI: TIPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, PUKCHPOBATH PE3YyJIbTAThI MOTYUYEHHON 3aBUCUMOCTH (DU3HUECKUX BEIIMYUH B
BUJIE Ta0HIl U TpadUKOB, JeTaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;

coOmoaTh mpaBuiIa 0€30MacHOro TpyJda NpU IMPOBEACHUU HCCIEAOBAHUI B paMKax yd4eOHOTo
JKCIIEPUMEHTa, y4eOHO-UCCIIEOBATENILCKON U TPOEKTHOM  JIEATENIBHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pelaTh pacu€THBIC 33J]a4H C SBHO 33JJaHHON (PU3MUECKON MOJIENbI0, HCIIONB3Ys PU3NICCKUE 3aKOHBI
Y TIPUHIIUITE], HA OCHOBE aHAJIM3a YCJIOBUS 3314l BHIOUPATh GU3NYCCKYIO MOJIENb, BBIICIATh (PHU3UICCKIEC
BEJIMYUHBI U (HOPMYIIbI, HEOOXOIUMBIEC IJi €€ pelIeHHs], TPOBOAUTh PacuéThl U OLEHUBATH PEATbHOCTh
MOJTy4YEHHOT0 3HaUYeHUs (PU3UUECKOI BEIMYMHBL;

pelmaTh KaYECTBEHHBIE 3a/1a4: BBICTPAUBATD JJIOTHYECKH HEMPOTUBOPEUUBYIO LIEMIOUKY PACCYKICHUI
C OIOPOH Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

MCIIONIb30BaTh NPU PELICHUH Y4eOHBIX 3a7ady COBpEMEHHbIe WMH(OPMAlMOHHBIC TEXHOJIOTUU IS
MOKCKA, CTPYKTYPUPOBAHHS, HHTEPHpPETAllM U TMPeICTaBiIeHHUs Yy4eOHOM M HAy4yHO-TIOMYJISAPHOU
uH(pOpMAIIMK, TMOJYYCHHON U3 Pa3IWYHBIX HWCTOYHHKOB, KPUTHYCCKH AaHAIU3UPOBATH IOJYyYaEMYIO
UH(POPMALIHUIO;

OOBSACHATH MPUHIUIBI IEUCTBUS MAIlIMH, MPUOOPOB M TEXHUUECKUX YCTPOICTB, pa3nuyaTh yCIOBUS
ux 0€30IacCHOr0 MCIOB30BaHUs B TOBCEIHEBHOM JKU3HH,

MPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOC)KHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIONIb30BaTh TEOPETUYECKHEe 3HaHWSA MO (PU3MKEe B MOBCEIHEBHOM XH3HU JUIg OOecredeHus
0e30MacHOCTH MpH 00pallleHnu ¢ MpruOopaMu U TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAHEHHUSI 3I0POBbS U
coOII0OICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpYKarolllel cpene;

paboTath B IPYIIE C BHIMOJHEHUEM PA3IMYHBIX COIMATBHBIX POJIEH, MIaHUPOBATh PadOTy TPYMIIHL,
palyoHaIbHO paclpeAesaTh 00S3aHHOCTH M TUIAHUPOBATH NESATENLHOCTh B HECTAHJAPTHBIX CUTYAIIMSX,
aJIeKBAaTHO OIICHUBATh BKJIAJl KXKIOTO U3 YYaCTHUKOB TPYIIHI B PEIICHUE pacCMaTpUBaeMOil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ) 2
W3HUKa U METOJIbl HAYYHOTO TIO3HAHUS https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOM 9 1 bubnmuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK

@da30BbIE TIEPEXOBI

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1 1 1
reKTpocTaTiia 0 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12 1
pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KJIACC
Konu4yecTBo 1yacos
HaumenoBaHue pa3ie/ioB U TeM JyekTpoHHBbIE (HU(PPOBBIE)
Ne ni/m Kourpoabubie IIpakTnyeckue
NPOrpaMMmbl Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Paznea 1. JIEKTPOAUHAMUKA
11 MaruauTtHoe nosie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [IOK
' VHIYKLHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA 1 BOJTHbBI
21 MexaHn4YecKHe U 3J1E€KTPOMAarHUTHBIE 9 1 bubnnorexka [JOK
' KoneGaHus https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCKHE U 3JIEKTPOMArHUTHBIE 5 1 bubnuorexa [IOK

BOJIHBI

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

Uroro no pazaeny

10

24

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI CIEUATIBHON TEOpUH 4 1 bu6mmoreka [IOK
' OTHOCUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 %
DIEMEHTEI KBAHTOBOI ONTHKH 6 https://m.edso0.ru/7f41c97c
4.2 Ctpoenue aTtoma 4 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4, A
3 TOMHOE PO > https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 15
Paznen 5. DJIEMEHTBI ACTPOHOMUU U ACTPOOU3UKHU
bu6mmoreka [JOK
5.1 7 1
DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmorexa [IOK
A 4
6 Obobmaromee nosToperue https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
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PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOT'PAMME
IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
No KosanuyectBo yacos Jara JJIeKTpPOHHbIe Hu(poBbIE
Tema ypoxa Konrtposbnsie  IIpakTnyeckue oOpasoBaTe/bHbIE
n/n Bcero U3YYeHHS
padoThI padoThI pecypchl

1 ®u3uka — Hayka o npupone. Hayunsie 1 Bbu6mmoteka [JOK
METO/IbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2
Pounb 1 MmecTo dusuku B opMUpOBaHUU

2 COBPEMEHHOM i)aquoﬁ K(zpinmz MHpA, B 1 bubmmorexa LIOK

y L https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JAESITETbHOCTH JIIOIeH
MexaHnueckoe JBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubnuoreka [{OK
newkeHus. [lepeMerienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpPHOE NPSMOIIMHENHOE IBUKEHUE 1 Bubmmorexa IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIUHENHOE 1 bubmuoreka [JOK
IBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneliHoe nBuxeHue. /[Brxenne 1 bu6muoreka [JOK

MaTepHaHLHOﬁ TOYKHU 10 OKPYKHOCTU

https://m.edsoo.ru/ffOc3ada
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[Ipunnun otHOcUTENnbHOCTH [ anunes.

bubnunorexa LIOK

8 HNuepuunaneubie cuctemsl orcyera. [lepsbiid https://m.eds0o.ru/f0c3bes
3akoH HproToHa
Macca Tena. Cuna. [Ipunnun
9 CYNEpPIO3ULIUU CUJL. BpTopL(I)ﬁ 3aKOH bubmmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
Hprorona asis MatepuanbHON TOUKU
10 Tpetuii 3akon HeroToHa niis bu6nunorexa LIOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTO TsroreHus. Cuia bubmmorexa [JOK
11
TsokecT. [lepBas KOCMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuita ynpyroctu. 3akon ['yka. Bec tena https://m.eds0o.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenuns. Cuna
13 COHpOTIIjIBJ'IeHI/I}I l'Iqu)/Iq)I[BLII/I)I(eHI/II/II) TENa B Bubmmorexa IOK
https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WJIH ras3e
[TocTynarenbHOe U BpalaTeabHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6nunorexa LIOK
MowmenT cuibl. [Inedo cubl. Y cinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Tea
NmMnynec MaTepuabHOM TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYEK. IMITyIbC CHIIBL. bu6muoreka [JOK
3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u momHOCTh cuibl. Kunetnaeckas
16 SHEeprus MaT::)HanLHop"f Touku. Teopema 06 bubmorexa LIOK
" https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHUYECKOU SHEPrUH
17 [TorenumanbHas sHeprud. [loTeHnmanpHas bu6muoreka [IOK

SHEprus ynpyro nehopMUpOBaHHOMN

https://m.edsoo.ru/ff0c461a
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18

19

20

21

npykuHbl. lloTeHManbHas sHeprus Tena
BOJIN3M TIOBEPXHOCTH 3eMITH

[ToreHnManbHBIE U HENOTEHIMAJIBHBIC
cuiibl. CBA3b pabOTHI HEMOTEHIMAIBHBIX
CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPIUH
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SJHEPrUuun

JlaboparopHas pabota «lccrnenoBanue
CBSI3HM pabOThI CHJIBI C U3MEHEHHEM
MEXaHUYECKOM YHEPTUU TeJla Ha IPUMEpe
pacCTsDKEHUS PE3MHOBOTO KTy Tay

KoHTpoibHas pabota 1o Teme
«Kunemaruka. /Ilunamuka. 3aKoHbI
COXpaHEHHUS B MEXaHUKE

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIISIPHO-
KHHETH4YeCcKol Teopuu. bpoyHoBckoe
nswxenue. Auddysus

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTtep JBUKEHUS U B3aUMOJCHCTBUS
YacTull BenecTsa. Mojenn cTpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TEN

23

24

Macca monekyn. KonuuecTBo BemiecTsa.
ITocrosinHast ABorazapo

Tennosoe paBHOBecue. Temmneparypa u e€
usmepenue. lllkana remneparyp Llenbcus

25

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETUYECKON SHEPTUU ABUKECHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e
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MOJIEKYJI. YpaBHeHHue MeHeneeBa-
Kunaneiipona

27 3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
28 3aBUCUMOCTH MEXIy TTapaMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay
29 H3onponecchl B HACATBHOM ra3e U uxX Bbu6moteka [IOK
rpaduveckoe MmpeacTaBIcHIE https://m.edsoo.ru/ff0c570e
BuyTpenHsist sHeprus TepMOAMHAMUYECKOM
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.
30 KonudectBo TermnoTe u padoTa. brbmmorexa LIOK
https://m.edsoo.ru/ff0c5952
BHyTpeHHSISI SHEpPTUS 0JTHOATOMHOTO
UJIeaBbHOTO Ta3a
31 Buas! Tennonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
Y ienbHas TEIIIOEMKOCTH BEILIECTBA.
32 K(I)[queCTBo TEIUIOTHI IIPU T:Lnonepezlaqe. Bubmmorexa IOK
. https://m.edsoo.ru/ff0c5¢c36
AnuabaTtHbIi poriiecc
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubmmnoreka HOK
NpUMEHEHHE K H30MpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoGpatumocTs npoieccoB B IpUpoe. bubmuoreka [IOK
Bropoii 3aKk0H TepMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevictus u KII1I rernoBoit bubnunoreka LIOK
MaIHHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/Q
37 DKooruyeckue npoodaemMbl

TEIIOAHEPTETUKU
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Ob6o6maromuii ypok «MoekysipHas

bubnunorexa LIOK

38 ¢usuka. OCHOBBI TEPMOIMHAMHKI) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 ((MOerKynﬂszH ¢duzuka. OCHOBBI bubnrorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI
40 [TapooGpa3oBaHre U KOHIEHCAITUS. bubmuorexa [{OK
VcrniapeHue u KUIeHue https://m.edsoo.ru/ff0c63b6
a1 AOCOoII0THAS M OTHOCHTEIIbHAS BIIAXKHOCTD bubnunoreka LIOK
BO31yxa. HacelleHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
4 amop(HBIC TeTa. AHU30TPOIHUS CBOWCTB bubmmoreka [JOK
KpucTayUIoB. JKHIKUEe KpHCTAILIbIL. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepualIbl
43 IInaBnenue u kpucramusanus. Y gebHas bubmuoteka [IOK
TeruioTa tiasieHus. CyOnumMarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TerIoBoro 6ajgaHca bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. bubmuoreka [IOK
JlBa BU/Ia 3JIEKTPUUYCCKUX 3aPsIIOB https://m.edsoo.ru/ff0c6bcc
[TpoBOJHUKH, TUDTIEKTPUKU U
46 H(I))nyHSOBo;[HIfKH. 3aK(le COXPaHEHHUS Bubmmorexa IOK
https://m.edsoo.ru/ffOc6bcc
AJEKTPUUECKOTO 3apsiia
47 B3aumoneiicteue 3apsanoB. 3akoH KyioHa. bubmuoreka [IOK
TodeuyHbli SIEKTPUIECKUN 3apsiz https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTB AIIEKTPHYECKOTO TIOJIS. BuGnmorexa LIOK
48 [TpuHIMT CYTIEPTIO3UITUH AIEKTPUIECKUX

nosied. JInHum HanpsKEHHOCTH

https://m.edsoo.ru/ffOc6df2
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PaboTa cui 21eKTpoCTaTHYECKOTO MOJISL.

bubnunorexa LIOK

49 [Motenimain. Pa3HOCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY U TUAJIEKTPUKH B

50 3HI:3KTpI([)0TaTquI<[:K0M noIJ)Ie. bubnrorexa LIOK

https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHULIAEMOCTb
. bub6nmoreka [IOK

51 OnektpoéMmkocTb. Konnmencarop https://m.eds0o.ru/ffOc7126

59 DIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubmmoreka [JOK
DHeprus 3apsHKEHHOT0 KOH/ICHCATOPa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIeHCaTopa"

[TpunHuMn NeiCTBYUS U TPUMEHEHNE
KOHJEHCATOPOB, KOMTMPOBAILHOTO

54 anmnapara, CTpyWHOIo IpUHTEpA.
DneKTpocTaTHUecKast 3allnTa. 3a3eMIIeHIe
AIIEKTPONPUOOPOB
DNEKTPUUECKU TOK, YCIOBHUS €r0

55 cymectBoBanusl. [locrosunsiii Tok. Cuia
Toka. Hanpsixenue. ConmpoTUBICHHE.
3akoH OMa aJ1g yyacTka 1enu
[TocnemoBarenbHOE, TAPAILIEIEHOE,

56 CMEIIaHHOE COeIMHEHNE TPOBOJHUKOB. bubnmoreka [JOK
JlaGopatopHas pabora «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COSIMHEHHS PE3UCTOPOBY

57 Pabota 1 MOIITHOCTB 3MEKTPUYECKOTO TOKA. bu6muoreka [JOK
3akon JIxoyns-Jlenna https://m.edsoo.ru/ff0c7838

58 3axon Oma aJ1s MOTHOM (3aMKHYTOM ) bubnuotexa [JOK

aneKkTpudeckou nenu. Koporkoe

https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

3ambikanue. JlabopaTopHas pabora
«M3mepenne J/1C nuctouHuka ToKa 1 €ro
BHYTPEHHET'O CONIPOTUBIICHHSD)

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJuI0B. 3aBUCUMOCTb COITPOTUBIICHUS

59 METAJIJIOB OT TEMITEPATYPHI.
CBepXIpoBOIUMOCTh
60 DNeKTpUYecKuil TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX MTYYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAs U
61 puMecHasi IpoBoAUMOcThb. CBoiicTBa p— bubnnoreka [JOK
n-repexoa. [1oaynpoBOAHUKOBBIC https://m.edsoo.ru/ffOc84ae
IPUOOPHI
DNEKTPUYECKHIA TOK B PaCTBOPAX H
62 pacriaBax 3JeKTPOIHUTOB. bubmuoreka [{OK
DJIEKTPOTUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DneKTponau3
DNEKTPUICCKHIA T?K B rasax. ) BuGmorexa [IOK
63 CaMOCTOSATEIbHBIN U HECAMOCTOSATEIbHBII
https://m.edsoo.ru/ff0c84ae
paspsia. Mosaus. [1nazma
DIeKTpruUYecKue MpUOOPHI U YCTPOMCTBA U
64 ux Hp;)KTI/I‘—IeCKOG l:r)[pI/IMpeHeHZe. I1)_[paBI/IJ1a bubmorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHHKH 0€30TIaCHOCTH
. bubnunotexa LIOK
65 O06006manmui ypok «INEeKTPOTHHAMUKA https://m.edsoo.ru/ff0c88be
66 KonTtponbHas pabora o Teme bubmuorexa [IOK

«Onektpocrartuka. [TocTosHHBIN

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

NEKTPUYECKUM TOK. TOKM B pa3inv4HbIX

cpenax»
67 PesepBHbIii ypok. KonTpoisHas padora mo 1 bubmuorexa [{OK
teme "DIeKTpoJHHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. O000marmui ypox 1o 1 bubmmoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
[MPOTPAMME
11 KIIACC
No KosnyecTBOo 4yacoB Jlara DJIeKTPOHHBbIE HU(PPOBLIE
Tema YpoKka K()]-[Tpo,m,]-u,[e HpaKanecxne 06pa30BaTeJ1le>le
n/n Bceero U3YYEeHUs
padoThI padoThbI pecypcbl
[TocTostHHBIE MATHUTHI U X
1 B3auMoercTBUe. MarHuTHoeE I10JIe. 1 bu6nmorexa LIOK
Bektop maruuTHO# nHAYKIWYU. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON HHIIyKIIUU
MarnuTHO€e 1oJjie TPOBOTHUKA C TOKOM.
2 OmeIT OpcTena. BzanoieﬁCTBne 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTtopHas padorta «M3yuenue bubnuotexa [JOK
3 1 1
MarHUTHOTO TIOJISI KATYIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO TOJI HAa TPOBOIHUK
4 ¢ TokoM. Cua Amniepa. JlaboparopHas 1 1 bubnmnoreka [JOK

pabora «VccnenoBanue neicTBUs
MOCTOSSHHOTO MAarHUTa Ha pPaMKy ¢ TOKOM»

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MarHUTHOTO TTOJIS Ha

JBUKYLIYIOCS 3apsKeHHYH0 yactuly. Cuna

Jlopenna. Pa6ora cumnsl Jlopenia

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

OnexrpoMarauTHas nHAyKOus. [ToTok
BEKTOpa MarHUTHOU uaaykuuu. 3/1C
MHIYKIUH. 3aKOH 3JIEKTPOMarHuTHOM
naaykuun dapanes

JIaGoparophas pabota «MccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIIVH»

NHayKTUBHOCTG. SIBNIEHHE CAMOMHTYKIIUH.

O/1C camonHIYKIMHU. DHEPIUs
MarHUTHOT'O MOJISI KATYIIKU C TOKOM.
DNEKTPOMarHuTHOE I10J1€

bubmuoreka [IOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoiucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUTHI, JJIEKTPOABUTATENb,
YCKOPHUTEINH DJIEMEHTAPHBIX YACTHII,
MHyKIHOHHAs [1eYb

10

O6o0maromuii ypok « MarHuTHOE MOJIeE.
DNeKTPOMarHuTHAs WHIYKIIHSD

bubmmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

12

Kontponbnas paboTa mo teme
«MarauTHoe 1moJje. DJIeKTpOMarHuTHas
WHTYKIIFSD

CBoOOIHBIE MEXaHUUECKHE KOTeOaHusl.
I"apmonnueckue konebanus. YpaBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpamenue saepruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bubmuoreka [{OK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0c9df4
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

13

JlaboparopHas pabdora «ccnenoBanue
3aBHCHMOCTH TIEpHO/Ia MAJIBIX KoJeOaHui
rpy3a Ha HUTH OT OAJIMHBI HUTU U MAaCChbl
rpy3a»

14

Konebartenbubliit KOHTYp. CBOOOIHBIE
OJICKTPOMArHMTHBIC KOJIEOAHHUS B
U/ICUTEHOM K0JIe0aTeIbHOM KOHTYDE.
Amnanorus MCKAY MCXaHUYCCKHUMU U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSMH

bubnunoreka LIOK
https://m.edsoo.ru/ffO0ch820

15

16

17

18

19

®opmyna TomcoHna. 3akOH COXpaHEHUS
SHEPTUU B UJICATHHOM KOJICOATSIIEHOM
KOHTYypeE

[IpencraBneHue o 3aTyXaroIux
KoyieOaHusX. BeIHy X 1eHHbBIE
MexXaHu4vecKue Kojiebanus. Pesonanc.
BI)IHY)KJICHHBIG BHGKTpOMaFHI/ITHBIC
Kose0anus

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
IepeMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HanpsHKEHU

Tpanchopmarop. [IponsBoacTBo, nepegayda
1 TTOTpeOIEeHUE IIEKTPHUUECKOM SHEPTHHI
YCTpolCTBO U IPAKTUYECKOE TPUMEHEHUE
AJIEKTPUYECKOIO 3BOHKA, TEHEPATOPA
IIEPEMEHHOTO TOKA, JINHUI
3JIEKTpoIepeIay

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcbb86

bubmmoteka IIOK
https://m.edsoo.ru/ffOchd34

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

DKOJIOTM4YECKHE PUCKU IIPU IPOU3BOJCTBE
anekTposHepruu. Kynsrypa

20 WCTIOJIb30BAHUS DJIEKTPOIHEPTUH B
MOBCETHEBHOM KU3HU
MexaHnuecKue BOIHBI, YCIOBHSA
21 pacnpoctpanenus. [lepuon. Ckopocts Bu6muoteka [JOK
pacrpoCTpaHeHHsI U JJTHHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tomepeunsle U MPOAOIBHBIE BOTHBI
99 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTB 3BYyKa. bubnuoreka [IOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMAarHUTHHIE BOJHBI, UX CBOICTBA U
23 CKOpO(l;)TL. [Ikana 3MeKTpOMarHUTHBIX bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
BOJIH
24 [TpuHIUTIBI PAAHOCBSI3U U TEICBUICHHUS.
PasButue cpencts cBs3u. Paguonokarus
o5 KonTponbnas padora «Konebanus u bubmmnoreka HOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimosinHeitHOE pacnpocTpaHeHHe CBeTa
26 B I(;ZLHOpOI[HOﬁ cpepz[e. "l;oqel?mmﬁ UCTOYHUK Bubmmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBeI;a. IToctpoenue H306pa>1<::£m71 B Bubmmorexa HOK
https://m.edsoo.ru/ff0cd4e0
IUTOCKOM 3€pKajie
[Ipenomnenne ceera. [lonHOE BHyTpEeHHEE
28 OTI;axceHHe. [IpenensHBINA yTouT n}(])nl;oro bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
29 JlabopaTtopHas pabota «M3mepenne bubnuotexa [JOK

IMOKas3aTeyid MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

Jlunssl. [Toctpoenue n3obpaxxeHuil B

bubnunoreka LIOK

30 muH3e. Dopmyra TOHKOM TUH3EI. https://m.edsoo.ru/ffocddle
YBenuueHue JIuH3bI
31 JlaboparopHas padora «ccnenoBanue
CBOWCTB M300paKCHUH B TMH3AX)»
Hucnepcus cera. Cl0KHBIN COCTaB
32 oenoro ceera. L{er. JlabopaTopHas pabora
«Halnronenue qucnepcuu cBeTa»
33 Wutepdepennms ceera. Audpakius cera. Bbu6moteka [IOK
JudpakiuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6mmotreka [JOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpruOOPHI U yCTPOICTBA U
yCIIOBHSA UX O€30MaCHOr0 MPUMEHEHUS
I'paHuIIBI TPIMEHUMOCTH KJIACCHYECKON
36 MEX&HII/IIKI/I. pHOCTyJ'IaTBI CHEHAIBHON bubmmorexa [OK
https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTU
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
37 3amenieHue BpeMeHi u c]i))KpameHne bubnuorexa LOK
https://m.edsoo.ru/ff0cfad2
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 ‘—IaCTI:/IHI)I. CBSISLy Macfm C JHEprueu n Bubmmorexa IOK
https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHUS TIOKOS
39 KontponbHas padora «OnTrka. OCHOBBI bubmuoreka [IOK
CHEIHATbHON TEOPUN OTHOCUTEIEHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [Inanka. Dueprus u bu6mmoreka [IOK

UMITyJIbC (POTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTtkpsiTHE U HccnenoBanue Gorodddekra.

bubnunorexa LIOK

4l Omerter A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHs!l poTorddekra. YpaBHeHnE
42 BﬁHmTegI)Ha ,I[.]'Iq})lq)(i)OTOB(l)(;@)CKTa. «KpacnHas bubmmorexa [IOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gorodaddexra
43 JaBnenne cBera. Onbwithl [1. H. JIeGenena. bu6nmmoreka [IOK
XuMHUECKOE NEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKue ycTpoucTBa U IPAKTUYECKOE
44 npuMeHeHne: (OTOIEMEHT, (POTOJATUHK,
COJIHEUHas OaTapesi, CBETOIHO]T
45 Pemenue 3agau mo Teme «DJIEMEHTBI bubnunoreka LIOK
KBAHTOBOU OITHKW https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OTIBITEI
46 Pe3ze[p(p0pz[a M0 PaCCESHUIO 0-YaCTHII. bubmroreia LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubmmoteka IIOK
47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
W3nydenne u norionieHre (GOTOHOB IIPH
48 nepzxone aToMa ¢ oillllioro y(f)OBHSI 3Hello)r1/n/1 bubnuorexa LOK
g https://m.edsoo.ru/ff0dOafa
Ha apyroui. Buasl criekTpos
BomnHoBbI€ cBOlicTBa YacTull. BolIHEI 1€
49 Bbpoina. KoprnyckynsspHO-BOJTHOBOMR bu6muoreka [JOK
nyanu3M. CITOHTaHHOE ¥ BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
M3JIydeHUe
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI BuGmorexa [OK
50 Pesepdopna o onpenenenuto cocraBa

PaaOaAKTUBHOI'O U3JTYYCHUA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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o1

CoiicTBa anb(da-, 6era-, ramma-
HU3JTy4YCHMUA. Bnusanne PaaArOaKTUBHOCTH HaA
JKHUBBIC OpraHU3MBbI

52

53

54

55

56

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOIBI.
Anwba-pacniag. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3JIy4yeHue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.
SAnepHble peakuuu. SepHblil peakTop.
[Tpobnembl, MepCreKTUBBL, IKOJIOTHUECKUE
aCMEKThI IEPHON SHEPTETUKU

DneMeHTapHble yacTulbl. OTKpbITHE
MOo3UTpoHa. MeToibl HAOMIOACHUS U
PErucTpalnmy 3JI€MEHTAPHBIX YaCTHLI.
Kpyrusiii cron «®yH1aMeHTanbHbIE
B3auMoiecTBusA. EAMHCTBO Qusznueckoit
KapTUHBI MUPa»

Bun 3B€3gnoro neba. Co3pe3ausi, spKue
3BE3/1bl, MJIAHETHI, UX BUIUMOE JBUKEHUE.
Conneynas cucreMa

Connue. ConHevyHast aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1162

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 bl TVIaBHOM OCIEN0BATEIILHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABICHUS O
MPOUCXOXKACHUH U 3BoJonnK CoJlHIA U
3BE3]



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

58

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxxenue u nBuxenue CosHLa B
lNanakrtuke. ['anaktuku. YEpHbIE NBIPHI B
Apax TralakKTUK

59

60

61

Bcenennas. Pas6eranue ranaktuk. Teopus
bonpmoro B3peiBa. Pennkrosoe
n3nydeHue. MeraranakTuka

Heperiennsle npo0iaeMbl aCTPOHOMUU

Kontponbnas padota «51eMeHTHI
ACTPOHOMUU U aCTPOPHUIUKID)

62

O6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOU chepax NesaTeTbHOCTH
YyeJoBeKa

63

64

65

66

O6o0maromuii ypok. Pois u mecto
(U3HUKN ¥ aCTPOHOMHHU B COBPEMEHHOMN
Hay4YHOW KapTHHE MHpa

O6o6maromuit ypok. Pons ¢pusndeckoii
Teopuu B (OPMUPOBAHUH TIPEICTABICHUN
0 (pusmueckoit KapTHHE MUpa

O6o6matomuii ypok. Mecto pusndeckoit
KapTUHBI MUpPA B OOILEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

PesepsHbIil ypok. MarHutHoe 1oie.
OneKTpOMarHuTHas MHIYKIMS




67 PesepBHblii ypok. Ontuka. OCHOBBI

CHGI.[PIEUIBHOfI TCOpHUU OTHOCUTCIIbHOCTU

68 Pesepnsrii ypok. KBantoBas (usuka.

DeMEeHThl aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

1.1.35.1.7.1 Msikumes I'.41., ®dusuka (0a30BbIi 10 N3naTenscTBO
byxosnes b.b., Corckuii | ypoBeHb) «ITpocsenienne»
H.H. / Tlox pen.
ITapdentbeBoit H.A.

1.1.35.1.7.2 Msikumes .41, ®dusuka (0a30BbIi 11 N3naTenscTBO
byxosnes b.b., YUapyrua | ypoBeHb) «ITpocsenienne»
B.M. / Ilox pen.
ITapdentbeBoit H.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Ne | DuexrponHble HU(ppPOBBIE 00pa3oBaTeIbHbIE PECYPChI

1 | bubaumoreka LIOK https://m.edsoo.ru/7f42d452

2 | https://resh.edu.ru/Sknacchttps://www.yaklass.ru https://resh.edu.ru
3 | «Poccuiickas anekTpoHHas mkona». https://resh.edu.ru/
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