MMWHHUCTEPCTBO ITPOCBENIEHN POCCUMCKON ®EJEPALINN
MuHucTepcTBO 00pa3oBaHusl U MOJIOAESKHON MOJUTUKN CBEpIIIOBCKOM 00nacTu
VYnpasnenune oopazoBanuss Aqmunucrpanun MO "Kamenckuit 'O"

MAOQY "lIlokposckas COLI"

PACCMOTPEHO VYTBEPXJIEHO
HpeIICCI[aTCHB nneaarorndyeCckoro I[HpeKTop
COBCTa Opnosa H.B.

H.H. BenepHukoBa
[Tpuka3 Nel870T «26» aBrycra 2024r.

PABOYASI [IPOTPAMMA
(ID 590739)

y4yeOHOro npeamera «®Pusuka. bazoBbiid ypoOBEeHb»

st ooyuaroriuxest 10-11 kmaccos



IHHOACHUTEJIBHASA 3ATIIMCKA

[Tporpamma 1o ¢u3uke 6a30BOro ypoBHSI Ha YPOBHE CpEIHET0 00IIero o0pa3oBanus pa3paboTaHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHMH K pe3ylnbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMEI,
npencrasieHHbix B @I'OC COO, a takke ¢ yuérom (enepanbHoil pabodell mporpaMMbl BOCIHTAHUS H
KOHIICIIIUH MpernoaaBaHus yueOHoro npenmera «Du3uka» B 00pa3oBaTenbHBIX OpraHu3anusx Poccuiickoii
denepanny, peaji3yrouX OCHOBHbIE 00pa30BaTENIbHbIE IPOTrPaMMBbI.

Copneprxanue mporpaMMsl 1o (U3UKE HANPABICHO Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYIHON KapTHUHBI
mupa oOyqaromuxcs 10—11 xiaccoB nmpu oOydennn ux ¢usuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeqaTeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke cootBerctByer TtpeboBanmsivm PI'OC COO «
IUIAaHUPYEMBIM  JIMYHOCTHBIM, MNPCAMCTHBIM MW MCTAIIPCAMCTHBIM PE3yJibTaTaM 06y‘IeHI/I$I, a TaKXKeE
YUUTBIBACT HCO6XO)II/IMOCTI) peamm3anu MCEKIPECIMETHBIX CcBsI3eH (1)I/IBI/IKI/I C CCTCCTBCHHO-HAy4YHbBIMU
y4eOHBIMU TIpeaMeTaMu. B Hell ompenensitoTcss OCHOBHBIE IENIM M3y4deHUs (U3MKH Ha YPOBHE CPETHETO
o0rmrero oOpa3oBaHUsl, TUTAHUPYEMBIE PE3yIbTaThl OCBOSHHSI Kypca (PM3UKHU: JINYHOCTHBIE, METAIIPEIMETHEIE,
npeAMeTHBIE (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

IUTaHUpPYEMbIE pe3yJbTaThl OCBOEHHS Kypca (U3MKKM Ha 0a30BOM ypOBHE, B TOM YHCJE MpeIMETHbIE
PE3yIBTATHI IO T01aM 00YUCHUS;
cojiepxkaHue yueOHoro mpeamera « Pu3nkay 1mo rogam oOydeHHs.

dusnka KaK Hayka 0 Hanbosiee 00NIMX 3aKOHAX MPUPOJIbI, BRICTYMAs B KQ4eCTBE yIEOHOTO TIPEIMETa B
ITKOJIE, BHOCUT CYIIIECTBCHHBIM BKJIAJ B CHCTEMY 3HAaHUU 00 okpyxatomeM mupe. [IIkoapHbIN Kype GU3HKN
— CUCTeMOOOpa3yIOIUN ISl €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOJIBbKY (PHU3HUECKHUE 3aKOHbBI
JIe)KaT B OCHOBE IPOIIECCOB M SIBICHUH, M3Y4aeMbIX XHUMHEH, Ouosiorwew, ¢guznueckoil reorpadpuei u
actpoHomued. lcrnonp3oBaHuEe M aKTHUBHOE MPUMEHEHHE (DU3MUECKUX 3HAHUM OMNpeesseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEpreTHKH, TPAHCIOPTa, OCBOCHUSI KOCMOCA, MOJYyYSHHS
HOBBIX MaTepUAJIOB C 3aJaHHBIMU CBOWCTBaMM U JApYyrux. M3ydeHue (U3MKUM BHOCUT OCHOBHOM BKIJIaJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOU KapTUHBI MUPA 00yJaromuxcs, B JOpMUPOBAHUE YMEHUI PUMEHSATh
Hay4YHBI METO/I MO3HAHUS MPU BHIMOJIHEHUH UMH YYEOHBIX UCCIIEIOBAHUM.

B ocHOBy kypca ¢u3uKHM A YpOBHS CpeAHEro o0Iero o0pa3oBaHUs MOJOKEH Ps UOCH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 MOCTPOCHUSI.

Hoes yeirocmHocmu. B cooTBercTBUM ¢ Hel KypC ABJIICTCA JIOTUYCCKHU SaBepI_HéHHHM, OH COACPKUT
MaTcpurall u3 BCCX pa3ZiCIoB (1)I/I3I/IKI/I, BKJIFOYACT KAaK BOIIPOCHI Knaccnqecxoﬁ, TaK 1 COBpCMeHHOﬁ (1)I/I3I/IKI/I.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW wMaTepuan Kypca GU3UKH OOBEAMHEH BOKPYT
¢buznueckux Teopuil. Bexymum B kypce siBisieTcst GopMUPOBAHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX
MaTepuu, BELIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanuszanus npeanojaraeT UCHOIb30BaHUE TYMAHUTAPHOTO MOTEHIIMANA
¢u3n4eckoil HayKH, OCMBICIEHHE CBSI3M pa3BUTHS (QU3MKUM C pa3BUTHEM OOIIECTBA, a TaKXke C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU MPOOIeMaMHU.

Hoes npuxnaomnoti nanpagnrennocmu. Kypc GU3MKM mpeanosaraeT 3HaKOMCTBO € IIUPOKUM KpPyrom
TEXHUUYECKUX U TEXHOJIOTUYECKUX IIPUIIOKEHNN U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes IKoJIocuzayuu pealn3yCTcsa IMOCPCACTBOM BBCACHUA JSJICMCHTOB COACPIKAHUA, MOCBSAIIEHHBIX
OKOJOTHYCCKHM HpO6JICMaM COBpPCMCHHOCTHU, KOTOPBIC CBA3AHBI C PA3BUTUCM TCXHHUKU U TCXHOHOFHﬁ, a
TAaKXEC O6C}')K,[[CHI/I$I Hp06J'ICM palOHAIIBHOTO IMMPUPOAOIIOJIB30BAHUA U AKOJIOTHYECKOM 0€30IMacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (HU3UMKHM Ha YPOBHE CpeAHEero ooumiero oOpa3oBaHUS SBISIOTCS
¢usnueckue Teopun (GhopMUpOBaHHUE MPEACTABICHUH O CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOPUH, POIH



(GyHIaMEHTAIBHBIX 3aKOHOB W TPHHIMIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOJIE, TpaHUIaxX
MIPUMEHUMOCTH TEOPUM, JJIs1 ONIMCAHUS ECTECTBEHHO-HAYYHbIX SIBJIEHUM U IPOLIECCOB).

CuCTeMHO-JICITETbHOCTHBI TOJAX0A B Kypce (HU3MKU peamu3yeTcs INpexkae BCEro 3a Cuér
OpraHu3alluy SKCIIEPUMEHTAIBHOM JeATeNbHOCTH oOyuaromuxcs. s 6a30Boro ypoBHsS Kypca (DU3MKHA —
3TO HCIOJIb30BAaHHE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a0OpaTOPHBIX padoT,
KOTOpBIE B IporpaMMe 1o (pu3uke OOBETUHEHBI B OOIIMI CIUCOK YYEHHYECKHX MPAKTUYECKHX PalboT.
Brienenne B yKa3aHHOM TIepeyHE JIaOOpaTOPHBIX pabOT, MPOBOJUMBIX JUISI KOHTPOJII W OLICHKH,
OCYIIECTBIICTCA Y4aCTHHKaMU 0Opa30BaTEIbHOTO IpoLecca UCXOs U3 OCOOEHHOCTEH IUIAaHMPOBAHUS U
ocHamieHusi kabuHera ¢Qusuku. Ilpm 3TOM oOOecmeunBaeTcss OBJaJeHHE OOYYAIOUIMMHCS YMEHHSIMH
MIPOBOJIUTh KOCBEHHBIC W3MEPEHUs, WCCIICAOBAaHUS 3aBUCHMOCTEH (PM3MYECKUX BEIUYMH U TIOCTaHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

bonbimoe BHUMaHue yaensercs PpeUIeHUI0 pacu€THbIX M KadeCTBEHHbIX 3aaay. [lpu stom s
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBIIIOTCA 33Jaud C SIBHO 33JJaHHON (U3MYECKON MOJIENbIO, MO3BOJISIONINE
MPUMEHTh W3YYEHHbIE 3aKOHBl UM 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjienia Kypca, TaK M HUHTErpupys
3HAHMS U3 pa3HbIX pa3zeioB. [ KaueCcTBEHHBIX 3aJlady MPUOPUTETOM SIBIISIFOTCS 3aJaHUsl Ha OOBsICHEHHE
MpPOTEeKaHUs (PU3MUECKUX SIBJICHUN M MPOLIECCOB B OKPYXKAIOIIEH KU3HHU, TpeOyrolue Bpi0opa pU3ndecKon
MOJENH JJIsl CUTYyalluH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO k MarepuaaibHO-TEXHHYECKOMY OOECTICUCHHIO
ydaeOHOro mporecca 0a30BBIM YPOBEHb Kypca (DU3MKH Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHUs TOJKECH
W3YyYaThCs B YCJOBHUSAX IMPEIMETHOrO0 KaOWHeTa (DM3WKK WM B YCJIOBHSX HHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYJYHOTO IMKJa. B kabunere (pu3mku A0HKHO OBITH HEOOXOAMMOE JabopaTopHOe
o0opynoBaHue JUIsl BBIMOJIHEHUS YKa3aHHBIX B IporpaMMme Mo pu3uKe yYeHUYECKUX MPAKTHUECKUX padoT u
J€MOHCTpPAIMIOHHOE 000PYAOBaHHUE.

JlemoHcTpalmoHHOe 00opynoBaHue (OPMUPYETCS B COOTBETCTBHM C HPUHLMIOM MHHUMAaJIbHON
JOCTaTOYHOCTH U OOECleunBaeT IOCTAHOBKY IMEPEYUCICHHBIX B MporpamMme Mo (U3MKe KIIOYEBBIX
JEMOHCTpAIMHA 71 UCCIIEOBAaHMUS U3Y4aeMBbIX SBJIEHUHN U MPOLIECCOB, IMIIUPUUYECKUX U (PyHIaMEHTAIBHBIX
3aKOHOB, X TEXHUYECKHX MPUMEHEHHI.

JIabopatopHoe 0O0OpYyJIOBaHWE U YYECHHUYECKUX TNPAKTUYECKHX paboT ¢dopmupyeTcss B BUIE
TEMaTHYECKHX KOMIUICKTOB M OOECIeYMBAETCS B PAacy€ére OJHOTO KOMIUIEKTA Ha JBYX OOYYaIOIIMXCS.
Temaruveckne KOMIUIGKTHI J1a0OpaTOPHOTO OOOPYAOBaHUS JOJKHBI OBITh MOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAHNU AHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TaK)KE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BHJIe IU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH HeJIsIMU N3Yy4YCHUA (I)I/ISI/IKI/I B O6H_[€M O6paSOBaHI/II/I SABJIAOTCA:

dbopMHpOBaHHE MHTEpPECa U CTPEMIICHHS OOYyYaroIIMUXCs K HAyYHOMY H3YYEHHIO MPHUPOMBI, PA3BUTHE HX
MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIE TIO3HAHUS U (POPMUPOBAHUE UCCIIEOBATEIHLCKOTO OTHOIICHUS
K OKPYKAIOLIUM SIBJICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHMS KaK pe3yabTaTa HW3Y4YeHHS OCHOB CTPOCHUS MaTepuu |
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHHe yMEHUN OOBSICHATH SBICHUS C HCHOJIL30BAaHUEM (PHU3MUECKUX 3HAHWM W HayYHBIX
JI0Ka3aTeJIbCTB;

(dbopMupoBaHKe MpEACTaBICHUN O POl (U3UKU JIJIS Pa3BUTHUSL JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHH.

JlocTibkeHHe 3TUX Liejel obecreunBaeTcs pelieHneM CIeyoIuX 3a/1ad B Ipoliecce U3yd4eHus Kypca
¢u3uKK Ha YpOBHE CpeHEro o0I1ero oOpa3oBaHus:

npUOOpeTeHNe CUCTEMBbI 3HAHUN 00 OOLIMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIIIOUAs
MEXaHHUKY, MOJICKYJISIPHYIO (PU3HKY, SEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCTPO(U3UKHY;



(dbopMupoBaHHE YMEHUH NPHUMEHATh TEOPETUYECKUE 3HAHUS JUIA OObSICHEHHS (U3UYECKUX SBICHUU B
MPUPO/JIE U JJIA IPUHATUS PAKTUUECKUX PEIICHUI B TOBCEAHEBHOM KU3HU;

OCBOCHHME CIOCOOOB pEIICHMs PA3IUYHBIX 3aJad C SBHO 3aJaHHON (IM3MYECKON MOJEblo, 3ajaad,
M0/Ipa3yMEBAIOIINX CAMOCTOSITETILHOE CO3aHne (PU3MUECKON MOJIENIN, aIeKBATHON YCIIOBHUSAM 3a/1a4H;
MOHMMaHUE (PU3MUECKUX OCHOB W TPUHIIMIIOB JEHCTBHS TEXHUYECKHX YCTPONCTB M TEXHOJOTHYECKUX
IIPOLIECCOB, UX BJIUSHUSI HA OKPYKAIOLYIO CPELY;

OBJIAZICHUE METOJAMH CAaMOCTOSATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS (U3UYECKUX HKCIIEPUMEHTOB,
aHaJIM3a U UHTEpIIpeTaly HH(OPMaLIUH, ONPEAEICHUS JOCTOBEPHOCTH MOJIYYEHHOIO PE3yiIbTaTa;
CO3aHUE YCIOBUH JUIsl pa3BUTHUSI YMEHUH ITPOEKTHO-UCCIIEIOBATENbCKOM, TBOPUECKOH A€ATEIbHOCTH.

Ha m3yuenue ¢usuku (0a30BbI ypoBEHB) HA YPOBHE CpemHEro odmiero oopazoBaHusi oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 1yaca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemselii B mporpamme 1o (u3MKe NepedyeHb JadopaTOPHBIX U MPAKTHUECKUX padOT ABISETCS
PEKOMEHI0BaHHBIM, YUYUTENb JIelaeT BBIOOp NPOBENEHMS JIaOOpAaTOPHBIX pabOT U OMBITOB C YYETOM
WHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYatOINXCs.

COJEP/KAHUE OBYYEHUA
10 KJIACC

Paszpnen 1. @usuka 1 MeTOAbI HAYYHOI'0 IO3HAHUSA

®u3nka — Hayka o npupoje. Hayunsle MeTOIbI MO3HAHUS OKPYKAKOIIEro Mupa. Poiib akciepuMeHTa u
TEOPHUH B MIPOLIECCE TO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue (GU3MUECKUX SBJICHHH W TiporieccoB. HaydHwie rumores3pl. DPU3HUECKUE 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHIIMI COOTBETCTBUSI.

Pone u Mecro ¢duzuku B (HOpMUPOBAHMHM COBPEMEHHOW HAYYHOW KapTHUHBI MHUpPA, B MPAKTUYECKON
NeSITeNIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHajoroBble U ITU(POBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.
Pa3zpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe JBukeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBIKeHHs. Cucrema oOTCUérTa.
Tpaekropus.

[Tepemenienue, CKOpOCTh (CPEAHSsI CKOPOCTh, MTHOBEHHAs] CKOPOCThb) U YCKOpEHHE MaTepHUaabHOM
TOYKH, UX MPOEKIUU Ha OCU CUCTEMBI KOOpAUHAT. CII0KEHNE EPEMEIICHUM U CII0)KEHHE CKOPOCTEH.

PaBHOMepHOC U PaBHOYCKOPCHHOC HpHMOHHHeﬁHOe JABHIKCHHUC. Fpaq)I/IKI/I 3aBUCUMOCTHU KOOpJAHUHAT,
CKOPOCTH, YCKOPCHUS, ITYTU U ICPCMCILICHU L MaTepHaHLHOﬁ TOYKHU OT BPCMCHHU.

CBoOoHOE majieHne. Y CKOpeHne cBOOOTHOTO TMa/ICHHS.
KpuBonuneliHoe aBrokeHHe. J[BHKCHHE MaTepHATbHON TOUYKHM MO OKPYXHOCTH C IMOCTOSHHOHM IO

MOJIyJI0 CKOpPOCTBIO. YTJIOBasi CKOpPOCTb, JMHEHHas ckopocTh. Ilepmon u wyactora oOpaiueHus.
IleHTpOCTpEMUTENBHOE YCKOPEHHUE.



TexHuueckue yCcTpoMCTBA U MIPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, IBUKCHUE CHAPSA0B, LICIIHBIE U
PEMEHHBIE IIEpEAYN.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPALIMS KWHEMAaTHUECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeoOpa3oBanme IBUKCHHNA C UCTIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmoienue ABYKEHUS Tea, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPH30HTAIBHO.
N3mepenue yckopeHusi CBOOOHOTO MaICHHUS.

Hamnpanenue ckopocTH mpy IBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenne HepaBHOMEPHOTO JBMKEHHUS C IIEJIBIO ONPECIICHUs] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLICHHSI MEXy NMYTSIMH, IPOWIEHHBIMU TEJIOM 3a IOCIIEOBATEIbHBIE PaBHbIE
MIPOMEXKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBHJKEHHH C HaYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune qBUKEHUS MIapuKa B BI3KOM KUIKOCTH.

N3yuenune neukeHus Tena, OpOoIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutensHocTH ["anunes. [lepssiil 3akoH HetoTona. MHepuranbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuii. Bropoit 3akon HeroToHa 111 MaTepruanbHOM TOUKH.
Tpertunii 3akoH HproTOHA /17151 MaTEepUAJIBHBIX TOYEK.

3aKkoH BceMHpHOro TsaroreHus. Cuna tsxectu. [lepas kocMuueckast CKOPOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec Tena.

Tpenue. Bunsl Tpenust (moxos, ckonbxenus, kauenus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHs

CKOJIBKCHUA U CUJIa TPCHUA IIOKOA. KOB(I)(I)I/IL[I/IGHT TPCHUS. Cuma COIIPOTUBJICHHUA IIpHU ABHIKCHUH TCJia B
KHUIKOCTH HUJIM I'a3€.

HOCTyr[aTeJ'ILHOC H BpalllaTCJIbHOC IBUKCHHUC a0COJIFOTHO TBép):[OFO TCIa.
MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalICHH. IIne4o cumel. YciaoBus PpaBHOBCCHUA TBépI[OFO TCIa.

Texauueckue yCTpOﬁCTBa N MPAKTHYCCKOC NMPUMCHCHHUC: IOAMIUIIHUKH, ABUKCHUC HCKYCCTBCHHBIX
CITYTHUKOB.

Jlemoncmpayuu
SIBneHue nHepuuu.

CpaBHeHHE Macc B3aUMO/ICHCTBYIOLIUX TEII.



Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTD CHJIBI YIPYTOCTH OT AepopmMariu.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U NTAJICHUH.
CpaBHeHHE CUJI TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHUS.
VYcnoBust paBHOBecHs TBEPAOTO Tesa. Busl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
N3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnemoBanue 3aBHCHMOCTH CHJT YIIPYTOCTH, BOHUKAIOIINX B TIPYKHHE M PE3MHOBOM 00pasIle, OT HX
nedopmaruu.

UccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIEro OCh BPAIICHHS.
Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmmynsc MaTepuanbHO# TOUKU (Tea), CUCTEMbl MaTepUaIbHBIX TOYeK. VIMITyIbC CHIIBI U U3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXpaHeHUsl uMIyibca. PeakTuBHOE ABMKEHUE.

PaboTa crnbel. MOIIHOCTE CHJIBI.
Kunerndeckast sHeprusi MaTepralibHON TOUKH. Teopema 00 n3MEHEHUH KHHETUYECKOU SHEPTHH.

[lotenmmaneuas oHeprus. I[loTeHnuanbHas SHeprusi yopyro AeGOpMUPOBAHHOM MPYKHUHBL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

HOTCHI_[I/IaJ'IBHI)Ie N HEIIOTCHLMAJIbHBIC CHIJIBI. CBi13b pa6OTBI HEIMMOTECHINAJIbHBIX CHJI C M3MCHCHUCM
MEXaHHYECKOU OHCPIrur CUCTCMBbI TCII. 3aKkoH COXpaHCHUA MEXaHUYECKOU OHCPIruu.

anyme " HCYIIPYI'u€ CTOJIKHOBCHHA.

Texuuueckue YCTPOﬁCTBa U IMPAKTHYCCKOC IMPHUMCHCHUC: BOI[OMéT, KOHép, Hp}I)KI/IHHHﬁ IIMCTOJICT,
JABUKCHHUC PAKCT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa MOTEHIMATBLHON PHEPTUU B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

H3y‘ICHI/IC a0COJIIOTHO HEYIIPYToro yaapa ¢ mnoMOIbO ABYX OAUHAKOBBIX HUTAHBIX MAATHUKOB.



HccnenoBanue cBsA3M pabOThl CUIBI C WU3MEHEHHMEM MEXAHWYECKOW SHEpPruu Tejla Ha IpUMepe
pacTsLKEHUs pE3MHOBOIO KIYTa.

Pa3nen 3. Moaeky/sipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocnoevl MONEKYAAPHO-KUHEMUUECKOU MeopUU

OCHOBHbBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOPUM U HX ONBITHOE 00OCHOBaHUE.
BbpoynoBckoe aBwxkenue. Juddysusa. Xapakrep IBUKEHHUS U B3aUMOJICHCTBUS YacTUll Bemiectsa. Monenu
CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOWMCTB BEUIECTBA HA OCHOBE ITHUX MOJEIEH.
Macca u pazmepsl mosekyn. Kosmuectso Bemectsa. [locrosanas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzamepenue. [llkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYIISIPHO-KMHETUYECKOW TEOpUU HA€aTbHOTO
ra3za. AOCOJIIOTHAs TeMIiepaTypa Kak Mepa cpeiHeld KMHETUYECKO 3HEpPIrUy TEIIOBOTO JBM)KEHHUS YaCTHUIL
raza. lllkana Temneparyp KenbBuna. ["a3zoBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
HNanerona. Mzompoueccsl B HJ€aIbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

Texnuueckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMnBITBL, JOKAa3bIBAIOIINE TUCKPETHOE CTPOEHUE BeEIecTBa, (oTorpaduu MOJEKYJI OPTaHHYECKHX
COECIUHEHU.

OmnbrTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHNE MEXMOJICKYIISIPHOTO B3aUMOICHCTBHSL.
Monens, WUTIOCTpUPYIOLIas MPUPOTy JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEATILHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OHpeI[eJ'IeHI/IC MacCCbl BO3JyXa B KJaCCHOM KOMHATe Ha OCHOBE I/I3MepeHHﬁ 00BéMa KOMHAaThI,
HAABJICHUA U TEMIICPATYPBI BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/Iy ITapaMeTpaMu COCTOSTHHS pa3pekKeHHOTO Tasa.

Tema 2. Ocnogvt mepmoounamuku

TepMmoannamMuueckasi cucreMa. BHYTpeHHsISI SHEPTUS TEPMOIMHAMHUYECKON CHCTEMBI U CHOCOOBI €&
n3MeHeHus. KonmndecTBo TemnoTsl U pabota. BHYTpeHHSsI SHEPTUsi OJJHOATOMHOTO HJICATBHOTO raza. Buabl
TEIUIONEpeaun: TETUIONPOBOJIHOCTh, KOHBEKIUS, W3NMydeHHE. YJIelbHas TEIUIOEMKOCTh BEIIECTBa.

KoanuecTBo TemnoThl Ipu TCIuIonepeaauc.

[Tousitue 00 aI[I/Ia6aTHOM mponecce. HepBBII\/'I 3aKOH TCPMOANHAMHKH. HpI/IMeHeHI/Ie MEpBOro 3aKOHa
TCPMOJUHAMHKHU K U30IIPOLCCCaAM. Fpaq)nqecxaﬂ HUHTCpIIpCTAlluA pa6OTBI rasa.



Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMoCTh MPOIIECCOB B IPUPOIC.
TemoBbie MamnHbl. [IpuHnune! nelicTBUA TEIIOBBIX MalMH. [IpeoOpa3oBanus 3HEPIUN B TEIIOBBIX
MmamuHax. Koap¢unuent monesnoro neiictBus terioBoil Mamuubl. Llukn Kapuno m ero kosdduimument

MIOJIC3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIEMBI TEIII0IHEPT €THKH.

Texnuueckue ycTpoHCTBa U MPAKTUUECKOE IPUMEHEHUE: ABUraTellb BHYTPEHHEIO CrOpaHusi, ObITOBOM
XOJIOAWIBHUK, KOHIUILUOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTPEHHEHW SHEPrUU Tella MPU COBEPIICHUU PAOOTHI: BBUJIET MPOOKHA U3 OYTBUIKH IO
JIEUCTBUEM CKAaTOTO BO3/lyXa, HarpeBaHue apupa B JJaTYHHOU TpyOKe MyTEéM TpeHuUsl (BUICOIEMOHCTPALINS ).

N3meneHnne BHyTpeHHEH sHEpTryuu (TemMrepaTypbl) Teja Ipy Terionepeaaye.

OnpIT 10 aguabaTHOMY PaCUIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune ynenbHOM TEIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u KoHaeHcauus. Mcmapenue wu kurneHue. AOCONMIOTHAsSE W OTHOCHTEIIbHAS
BII&YKHOCTH BO3yxa. HaceineHHbIi map. Y aenbHas TeTioTa nmapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhI
KUIICHUS OT JIaBJICHHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHbpie Tena. AHU30TPONUS CBOMCTB KpUCTALIOB. JKumkue
kpuctayibl. CoBpeMmeHHble Marepuaibl. [lnaBneHue u kpucramumzanus. YaeiabHas TEIIOTa IUIABICHHUS.
CyO6mmmartusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

Texuuueckue YCTPOﬁCTBa U TPAKTHUYCCKOC IIPHUMCHCHUC: THI'POMCETP KU IICUXPOMCETP, KAJIOPHUMCETP,
TEXHOJIOTHUHU MOJIYYCHUSI COBPECMCHHBIX MATCPUAJIOB, B TOM YHUCJIIC HAHOMATCPHUAJIIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBIIIEHHBIX ITAPOB.

Kumnenue npu moHMKEHHOM JIaBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBanus U MIaBJICHHS KPUCTALTNYECKOTO BEIIECTBA.
JleMOHCTpaIusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue OTHOCUTEIHHOM BIAXKHOCTH BO3/IyXa.

Paznen 4. DiiekTpoanHaMuKa



Tema 1. Inekmpocmamuka

OnexTpuzanus Tejl. OJeKTpuueckuil 3apsn. JBa Buzpa anekTpuueckux 3apsnaoB. lIpoBonHuku,
JUBJIEKTPUKHU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. TodeuHbIN 3JEKTPUUYECKUNA 3apsil. DIIEKTPUUECKOE TOJIe.
HanpsbxkéHHOCTh  2nexkTpudeckoro mnois. [IpuHnun cynepnosuuuy  3IeKTpUYeCKUX mnoJied. JluHum

HaNpsLKEHHOCTH JIEKTPUYECKOTO MOJISL.

Paborta cun snekrpocrarnyeckoro moiisi. IloTennman. Pasnocte moreHmnmanos. IlpoBogHukum u
JTUBJIEKTPUKH B DJIEKTPOCTATUYECKOM I1oJie. J(ManekTpuyeckasi IpOHUIIAEMOCTb.

OnextpoéMkocTh. KonaeHcatop. DneKTpoEMKOCTh IUIOCKOTO KOHJIEHCATopa. DHEprus 3apsHKeHHOTO
KOHJICHCATOPA.

TexHuyecknue  yCTpOWCTBA M MNPAKTUYECKOE  NPUMEHEHHWE:  AJIEKTPOCKON,  JIJIEKTPOMETD,
ANIEKTPOCTATUYUECKAsT 3alllUTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHMPOBAILHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOoCTBO M MPUHLMUIT JEHCTBUSA dIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TTOJIE 3aPSHKEHHBIX TEI.

[IpoBOAHMKY B 3MEKTPOCTATHYECKOM MOJIE.

DIIEKTpOCTaTUUYECKAs 3alUTa.

HI/IBJ'IGKTPI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBHCHMOCTH SJICKTpOéMKOCTI/I IIJIOCKOT'O KOHJACHCATOpa OT INIoIaau IUIaCTHH, paCCTOAHHA MCKIY
HHMH U I[PIBJ'ICKTpH‘ICCKOfI IMPOHUIIACMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepenue >neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwiit 3nekmpuyeckuil mox. Toku é paznuunsvix cpeoax

DNEKTPUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS JEKTPUUYECKOTO ToKa. Mcrounuku toka. Cuna Toka.
IlocTOSHHBIN TOK.

Hanpspokenne. 3akon Oma ai1s ygacTka LIETH.

3J'ICKTpI/IquKOC COIIPOTHUBJICHHC. YaenpHOE COIIPOTHUBJICHHUEC  BCHICCTBA. HOCJ’IeIIOBaTCJ'IBHOC,
napajijieJIbHOC, CMCIITaHHOC COCIUHCHHUEC ITPOBOJIHHUKOB.

Pabora QJICKTPUYICCKOTO TOKA. 3akoH I[)KOYJ'ISI—HGHI.I&. Mo1HOCTh QJICKTPUYICCKOT'O TOKA.

DNEeKTpOABMKYIAasl CUJIa U BHYTPEHHEE CONPOTHUBIEHUE MCTOYHMKA TOKA. 3akoH Oma [uisl MOJHOMN
(3aMKHyTOI) 3nekTprueckoi nenu. KopoTkoe 3aMblkaHue.



ONeKTpOHHAs NPOBOJAUMOCTb TBEPABIX METAJUIOB. 3aBUCHUMOCTb COINPOTHUBIIEHUS METAUIOB OT
Temneparypbl. CBEpXIIPOBOJUMOCTb.

OnexTpuuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass U IpUMECHas IMPOBOAMMOCTB IOJIyIIPOBOJHMKOB. CBolicTBa p—N-
nepexoja. [loyynmpoBoHUKOBBIE TPHUOOPHI.

DJNEeKTPUUECKUl TOK B PacTBOpaxX W pacijiaBax JJIEKTPOJMUTOB. DIIEKTPOIMTHYECKAS IHCCOIMALUS.
DIEKTPOIIH3.

DNeKTpUYECKUid TOK B razax. CaMOoCTOSATEIbHBIN 1 HECAMOCTOSATEIbHBIN pa3psia. Momnus. [Tnazma.

TexHuueckre yCTpOWCTBA W TMPAKTUYECKOE TMPUMEHEHHE: aMIlepMETp, BOJBTMETP, pPEOCTarT,
WCTOYHUKUA TOKAa, DJJIEKTpOHArpeBaTelbHbIE MPHOOPHI, BIEKTPOOCBETHTEIbHBIE MPHOOPHI, TEPMOMETP
COTIPOTHUBIICHUS, BaKyyMHBIM JHOJ, TEPMUCTOPHI U (OTOPE3UCTOPHI, TMOJYNPOBOJHUKOBBINA THOJ,
rajbBaHUKa.

Jlemoncmpayuu

I/I3MepeHHe CHJIBbI TOKa W HAIIPsOKCHUA.

3aBUCUMOCTb COTIPOTHUBIICHHS IMIMHIAPUIECKUX TPOBOJHUKOB OT JJIMHBI, TUIOMIAIN TOMEPEIHOTO
CeueHHus U MaTepuaa.

CMmerranHoe CoeIMHEHUE TIPOBOTHUKOB.

[Ipsimoe m3MepeHue AMeKTpoABHKYIIEH cuiibl. KopoTkoe 3aMblkaHHe rajJbBaHUYECKOIO 3JIEMEHTa U
OIICHKAa BHYTPEHHET0 COMPOTUBIICHHUS.

3aBUCUMOCTB COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE BIIEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTB BO31yXa.

OaHOCTOPOHHSIA IPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3ydeHne cMEIIaHHOTrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABIKYIIEN CUIIbl HCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.
Habnronenue snexrpoinsa.

MexnpeamerHblie CBA3U

Nzydenue xypca ¢gusuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C YIETOM COACPKATEIBHBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

MeosicnpeOomemnovle nowsimus, CBSI3aHHBIE C HM3YYCHHEM METOJOB HAYYHOTO IMO3HAHUS: SBIICHUE,
HayuyHbIi (akt, THUMOTEe3a, Qu3NYecKas BEIWYMHA, 3aKOH, TEOpHsS, HaONOJIEHUE, OSKCIIEPUMEHT,
MO/JIETMPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuxa: pelieHue CHUCTEMBbl ypaBHEHUWH, IuHeWHas ¢GyHKuus, napabona, TunepOoia, uX
rpaduKud U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIMH HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB.

Buonoeusn: Mexanndeckoe IBIKEHHE B KMBOW mpuponae, IU(PQy3us, 0CMOC, TEII000MEH >KHUBBIX
OpraHu3MOB (BH/JIbl TEIUIONIEPEIAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKUE SBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEJ, XUIAKOCTEH M Ta3oB, JJEKTPUUYECKUE CBOMCTBA METAJUIOB,
AIEKTPOJUTAYECKAS TUCCOLUALINS, TATbBAHUKA.

l'eoepaghus: BIAKHOCTH BO3/IyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonocusn: mpeoOpa3zoBaHue ABMKEHUN C HUCIOIH30BAHMEM MEXAaHWU3MOB, YUET TPEHHUSI B TEXHHKE,
TIOIIIMITHUKY, WCIOJIb30BAaHUE 3aKOHA COXpPAHEHUS HMMIYyJIbca B TEXHHKE (pakeTa, BOJAOMET U JpPYyrue),
JIBUTATEIh BHYTPEHHETO CTOpaHus, mapoBasi TypOuHa, OBITOBOW XOJIOIUIHHUK, KOHIUIIMOHEDP, TEXHOJIOTHU
MOJYYCHUS! COBPEMEHHBIX MaTepHalioB, B TOM YHCJI€ HAHOMAaTe€pUaJIOB, W HAHOTEXHOJIOTHH,
ANIEKTPOCTATUUECKAs] ~ 3alllUTa, 3a3€MJICHHE  DJIEKTPONPUOOPOB,  KCEPOKC, CTPYWHBIM  TPHUHTED,
ANIEKTPOHArpeBaTeNbHbIE TPUOOPHI, DIIEKTPOOCBETUTENHHBIC TPUOOPHI, TaTbBAHUKA.

11 KJIACC
Paznea 4. DuexkTpoanHaMmmuka

Tema 3. Maznummnoe none. I1eKmMpoOMACHUMHAA UHOYKYUA

[TocTrositHHbIE MarHuThl. B3anmonelcTBHe NOCTOSIHHBIX MAarHMTOB. MarHuTHoe mosie. Bekrop
MAarHUTHOM WHAYKUMM. [IpyHUMI Cynmeprno3uiyMyd MarHUTHBIX MoJied. JIMHMM MarHUTHOW WHIYKIIHH.
KapTtuna nuHuit MarHuTHOW MHIYKIWHU TOJIS MOCTOSIHHBIX MarHUTOB.

MaruutHoe moJsie IpOBOJHMKA ¢ TOKOM. KapTuHa NMHMI MHAYKIUUM MAarHUTHOTO MOJS JJIMHHOTO
MpsIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KaTylIku ¢ TokoMm. OmbIT Dpcrena.
B3aumoneiicTBue NpoBOIHUKOB C TOKOM.

Cuna Amrmepa, €€ MOAYJIb U HaIlpaBJICHUE.

Cuia JIopeHua, eé MOAYJIb W HaIIpaBJICHHUC. [[BI/I)KeHI/IC SapH)KCHHOﬁ JacTuubl B OIHOPOJHOM
MarduTHOM moJje. PaboTa criibl HopeHua.

SIBnenue SHGKTPOMaFHHTHOﬁ HWHAYKIUHA. ITotok BCKTOpa MarHuTHOM HWHAYKIUU. SHGKTpOI[BI/I)KYH_[aH
CHJIa MHAYKIIUHU. 3aKoH BHGKTpOMaFHHTHOﬁ HUHAYKIIUN @apaﬂe;l.

BI/IXpeBOC QJICKTPUYICCKOC TIO0JIC. SJICKTpOI[BI/DKYH_IaSI CUJla MHAYKIIUHU B IIPOBOJHUKE, NBUKYHICMCH
MOCTYIAaTCJIbHO B OAHOPOAHOM MAariHuTHOM IIOJIC.

IIpasuiio Jlenna.

WNHayKTUBHOCTE. SIBIEHNE CAMOMHAYKIMH. DIEKTPOABIKYIIAS CHJIa CAMOMHIYKIIMH.
OHeprus MarHUTHOTO TOJIS KaTYLIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

Texauueckue yCTpOﬁCTBa U TPAKTUYCCKOC NMPUMCHCHHC: MOCTOAHHBIC MAIHUTLI, 3JICKTPOMAIrHUTHI,
QJICKTPOABUTIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, THAYKIUOHHAA IMCYb.



Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIAL.

B3anmopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Awmrmepa.

HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SBneHue HNEKTPOMArHUTHON HHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABIKYIICH CHIIBI MHIYKIIMH OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne MarHuTHOTO TMOJISl KATYIIKH C TOKOM.

HccnenoBanue nelicTBUs MOCTOSHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHON WHTYKIIHH.
Pa3znen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmHbsle Ko1e0anus

KonebatenpHas cuctema. CBOOOJHBIE MeXaHMUYeCKHe KoJsieOaHus. [‘apMoHHMUYeckHe KoJieOaHusI.
Ilepuon, wacrora, amrutyna u ¢asza koneObanuid. [IpykKMHHBIM MasTHUK. MaTeMaTHYECKUN MasTHHK.
VYpaBHeHHe rapMOHHYECKHX KoseOanuii. [IpeBpaieHne sHepruu npu rapMOHHYECKUX KOJICOaHUSIX.

Konebartenbubiit koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJeOaHUsI B HUICATbHOM KOJeOaTelnbHOM
KOHType. AHAaJIorus MeXIy MEXaHWYECKUMHU U AJIEKTPOMArHUTHeIMH Kojebanusmu. @opmyna TomcoHa.

3aKoH COXpPaHCHUA OHCPIruu B HACAJIbHOM KoJ1e0aTeIbHOM KOHTYDpC.

Hpe,[[CTaBJ'ICHI/IC 0 3aTyXaromux KOJICOAHHSX. BBIHY)KILGHHLIG MeXaHHYeCcKHue KojeOaHus. Pe3oHaHC.
BLIHy)KI[CHHBIe QJICKTPOMATrHUTHBIC KOJIcOaHHSI.

[lepemennbiii  TOok. CHHyCOMIAnbHBIA TMEPEMEHHBIH TOK. MOIIHOCTP TEPEMEHHOIO  TOKa.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpancdopmarop. IIpousBoacTBo, nepesavya u NOTpedICHUE FNEKTPHUUECKON SHEPTrUH. DKOJIOTHUECKUE
PUCKU IIPHU NPOU3BOJCTBE AIEKTpodHEpruu. KynpTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUU B IOBCEIHEBHOU

KH3HH.

Texauueckue yCTpOI\/'ICTBa U  NPAKTUYCCKOC TMPUMCHCHUC! BJICKTpI/I‘-ICCKI/Iﬁ 3BOHOK, TC€HEpATOpP
NEPpEMECHHOT'O TOKA, JIMHUH 3JICKTPOIICpCaay.

Jlemoncmpayuu



UccnenoBanue napameTpoB KoJieOaTeIbHOW CUCTEMBI (MPY>KMHHBIM WM MAaTEMAaTUYECKUM MASITHUK).
Habmoienue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJICOAHUH.

Habmoenue pe3onanca.

CB00OIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OCIIPIJIJIOFpaMMBI (3aBI/ICI/IMOCTI/I CHJIBI TOKAa H HaHp?DKeHI/Iﬂ oT BpeMCHI/I) JJIA BHCKTpOMaFHI/ITHBIX
KOJIeOaHU.

Pe3onanc nmnpu mocienoBaTeNbHOM — COEGIMHEHMM  PE3UCTOpa, KaTylIKd HWHAYKTUBHOCTH U
KOHJIEHCATOpa.

Monenb IMHUY 3IIEKTpoIepelauH.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HCCJ’IG}IOBaHl/Ie 3aBUCUMOCTH IIE€pHOOAa MaJIbIX KoJiebanuii rpy3a Ha HUTH OT MJIMHBI HUTHU W MAaCChI
rpys3a.

HccnenoBanue nepeMeHHOrO0 TOKa B LIEMHM M3 TOCIEN0BAaTEIbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazHumHvle 60 IHb

MexaHnnyeckue BOJIHBI, ycioBusl pacnpoctpanenus. [lepuoa. CkopocTh pacnpocTpaHeHHs] U JUIMHA
BoJHBI. [lonepeunsie U npoaosbHbIE BOJHBL. HTephepenuus u qudpakius MexaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBUS U3TYYeHHs 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHrtanus
BekTopoB E, B, V B anektpomaruutHoil BosHe. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJH: OTpaXKeHHE,
npesioMIIeHUe, NoJspu3anus, Judpakuus, uarepdpeperius. CKOpoCTh AIEKTPOMATHUTHBIX BOJIH.

[Ikana 3meKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.

[TpuHIMIBI paguocBs3u U TeneBuaeHus. Paguonokanms.

3J'IeKTpOMaFHI/ITH06 3arpsA3HCHUC Oprmanmeﬁ CpCabl.

Texauueckue yCTpOﬁCTBa u MMPAKTUYICCKOC NPHUMCHCHUC! MY3bIKaJIbHBIC HHCTPYMCHTHI,

yIAbTPa3BYKOBasl JMArHOCTHKAa B TEXHUKE M MEAUIMHE, pajap, PaJuoNpUEMHHK, TeJIEeBU30p, AHTEHHA,
tenepon, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHUE NOMEPEYHBIX U MTPOIOTIBHBIX BOJIH.
Kone6momieecs: Teno Kak HCTOYHUK 3BYKA.

HaGnronenue oTpaxkeHus U MPENOMIICHUS MEXaHUYECKUX BOJIH.

Habnronenue nnrepdepeHunu u qudpakiimi MEXaHH4eCKUX BOJH.



3BYKOBOW PE30HAHC.
Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIMTYION U 9aCTOTOM KOJICOAHHIA.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaKEHHE, NPEIOMIICHHUE, MOJsSpU3anus,
mdpaxiyst, nHTepdepeHIus.

Tema 3. Onmura

I'eomerpuueckas onruka. [IpsaMonnHerHOE pacpoCTpaHEHUE CBETa B OJHOPOIHOM cpene. JIyu cBera.
ToueuHbIi1 HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paxxeHuit B MIOCKOM 3epKaJe.

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOJIIOTHBIN MOKa3aTesb mpenomieHus. [lomHoe
BHYTpEHHEE oTpaxkeHue. [IpenenpHbIi yroi oJHOro BHYTPEHHETO OTPAKEHHUSL.

Hucnepcus cseta. CioxkHbli cocTaB Oeoro ceera. Ler.

Cobuparoniue u pacceuBaroniue JuH3bl. ToHKast nuH3a. POKYCHOE PacCTOSHUE M ONTHUYEcKas cuja
TOHKOHM nuH3bIL. [locTpoeHne n3o0pakeHH! B cOOMpPAIOIIMX M pacceuBaromMX JinH3aX. DopMmyna TOHKOM
JIMH3EL. YBeandeHHe, JaBaeMoe JIMH301.

[Ipenensl TPUMEHMMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas onrtuka. UMuatepdepennms cBera. KorepeHTHbIe HCTOYHHMKH. YCIOBHS HAOJIOJACHUS
MakCUMyMOB M MHUHMMYMOB B MHTEP(EPEHLUMOHHOM KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX

UCTOYHHUKOB.

Hudpakuus cera. JudpakunoHHas pemérka. YcioBue HaOMIOACHMS TJIaBHBIX MaKCUMYMOB IIPU
MaJeHU MOHOXPOMATHYECKOI0 CBeTa Ha TU(GPAKIIMOHHYIO PEUIETKY.

HOJ'IﬂpI/I?)aI_[I/IH CB€Ta.

Texnuueckue ycTpoHCTBa M MPaKTHUYECKOE MPUMEHEHUE: OUKH, Jymna, ¢poToanmnapar, IpOeKIUOHHbII
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, AU(pakiinoHHas peréTKa, MOJIIpOU/I.

Jlemoncmpayuu

[IpsiMonuHeitHOe pacpocTpaHeHHe, OTpaKeHHE U NpesiomiieHre cBeta. OnTuyeckue npuoopsbl.
[TonHOE BHYTpeHHee oTpaxkeHue. MoJiesib CBETOBOIA.

HccnenoBanue cBOCTB M300paKeHUH B JIMH3AX.

Mojienu MUKPOCKOIIa, TelecKomna.

Habnronenue narepdepeHnnu caera.

HaGnronenue nudpakuuu ceera.

HaGnronenue nucnepcuu ceeta.

[TosydeHune crekTpa ¢ HOMOILBIO IPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOMIBIO AUPPAKIIUOHHON PEIIETKH.



Habnronenue mossipu3aiy cBeTa.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
W3mepenune nmokasaress IpeoMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB U300paxeHU B IMH3AX.
Habmonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI cCleMAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panuubl  NPUMEHMMOCTH  KJIIACCMYECKOW  MexaHuku. [locTynaTel  cnenuanbHOM — TEOPUH

OTHOCHUTENILHOCTH: WHBAPUAHTHOCTH MOJMIYJSI CKOPOCTH CBETa B BaKyyMe, MPHUHIUI OTHOCHUTEIHHOCTH
OUHIITEHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILEHHUE JITUHBI.
DHEPrusi U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTHUIbI. DHEPTUs MTOKOS.
Paszpnen 7. KBanToBasi pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. opmyna [Tnanka cBsi3u sHEPTHH POTOHA C €r0 YACTOTON. DHEPTHS K UMITYIIHC (POTOHA.

OtkpeiTne u wuccnegaoanue ¢ororddekra. OmbiTel A. I'. CtomeroBa. 3akonHsl GdoTodrdPexTa.
VYpasuenue DitnmreitHa as Gotodddekra. «KpacHas rpanumna» Gorodddekra.

JlaBneaune cBeta. Onbitel I1. H. JIeOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE INMPUMEHEHHE: (OTOIIEMEHT, (POTOJATUYHMK, COTHEHHAS
Oarapes, CBETOIHOI.

Jlemoncmpayuu

®oT03¢hdeKT Ha ycTaHOBKE ¢ IUHKOBOH MJIaCTUHOM.

HccnenoBanue 3akoHOB BHeNIHETO (oTodddekra.

Ceeroguos.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiThl Pezepdopra no paccesnuto o -yactun. [InmanerapHas Mozens atoma.
IToctynatel bopa. M3nyuenue u norsiomnienue GOTOHOB IMpHU MEPEXoJie aToMa C OJTHOTO YPOBHS SHEPTHM Ha

npyroi. Buasl ciektpoB. ClieKTp ypOBHEN SHEPIUM aToMa BOJOPO/A.

BonnoBble cBolicTBa yactuil. Bosnel ne bpoiinsa. KopryckynsipHO-BOJIHOBOH yaan3M.



CnoHTaHHOE H BBIHYX/ICHHOC U3JIYYCHHC.

TexHuueckue yCTpOHCTBa M INPAKTUYECKOE INPUMEHEHME: CIEKTPAJIbHBIM aHanu3 (CIEKTPOCKOII),
J1a3ep, KBaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Ornpeznenenue JUIMHBI BOJIHBI Jla3epa.

HaOmoienue TMHEHYaThIX CIIEKTPOB M3JTy4CHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol
HaGnronenue nuHeiyaToro crexrpa.

Tema 3. Amomnoe a0po

BKCHepI/IMeHTBI, JOKa3bIBAIOIIUE CJIOKHOCTH CTPOCHUA sapa. OTKpBITI/Ie PaanOaKTUBHOCTH. OMNEBITEI
Pesepdopna mo ompeneneHuio cocTaBa paaMOaKTHBHOTO m3mydeHus. CBoiicTBa anmb(da-, O6era-, ramma-
HU3TTy4YCHUAA. Bnustaue PaaAuOaKTHUBHOCTHU Ha JXHWBBIC OPTraHU3MBI.

OTtkpeiTHE TpoTOHA M HeWTpoHa. Hykmonnas moxens siapa ['eiizenOepra—lBanenko. 3apsia sapa.
MaccoBoe uncino siapa. U3o0Tonsl.

Anbda-pacnaz. DIEKTpPOHHBIM W  TO3UTPOHHBIA  Oera-pacman. ['amma-uznydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifjpe. Snepublie cuiibl. Jledekt Macchl siipa.
Snepusle peakuuu. [lenenue u cCUHTE3 sIep.

SAnepubiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TMEPCIEKTHBBI SIACPHON SHEPTETHKHU.
DKOJIOTMYECKHUE aCHEKThI SACPHON IHEPreTUKH.

3J'IeMeHTapHHC YaCTHUIbI. OTKpBITI/Ie IMO3HUTPOHA.
Meto bl Ha6JHOI[CHI/I${ H perucCTpaly 3JICMCHTAPHBIX YaCTHUII.
qDYHI[aMCHTaJ'II)HBIe B3auMoAeHCTBUS. EQUHCTBO (1)I/I3I/I‘IGCKOI7I KapTUHBI MHpaA.

Texuuueckne ycTpoHCTBAa M MpPAKTUYECKOE NPUMEHEHHUE: J03UMEeTp, Kamepa BuibcoHa, siiepHbIH
peaktop, aToMHast Gomba.

Jlemoncmpayuu
Cu€TunK HOHU3NPYIOLINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).



Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU
Oransl pa3BUTUS acTpoHOMHU. [IpHUKIIaTHOE U MUPOBO33PEHIECKOE 3HAYCHHIE aCTPOHOMHH.
Bun 3Bé31n0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, IIAHETHI, UX BUIUMOE JBUKEHUE.
CoHe4yHas cUCTEMa.

Connue. Conneuynass axTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE31. 3BE3NBL, UX OCHOBHBIE
XapaKkTepUCTUKH.  JluarpamMma  «CHEKTpPaJIbHBIA  KJAcC  —  CBETUMOCTBb».  3BE3Ibl  TIJIAaBHOM
MIOCJIEIOBATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» Ul 3BE37 TIJIABHOM MOCIEI0BATEIbHOCTH.
Buytpennee crpoenue 3B&31. COBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUM U 3Bosrouuu ConHua u
3BE3/. DTambl )KU3HU 3BE3L.

Mneunslii [1yte — Hama [Nanaktuka. [lonoxxenue u asuxenue Cosnua B ['anaktuke. TUIBI TagakTUK.
Pannoranaktuku n kBazapel. YEpHbIE ABIPHI B s1/Ipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Pas6eranue ramaktuk. Teopust Bombiioro
B3pbIBa. PeMKTOBOE H3IIydeHMeE.

MacmtabHas ctpykrypa Beenennoit. Meraranaktuka.
Hepeménnsie mpo6iieMbl aCTPOHOMUM.
Yuenuueckue nabnrooenus

Habmionenuss HEBOOPY)KEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN ISt
oTpeJiesieHus] TMOJOXKEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JAaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyILIApHS U SIPKHE 3BE3/BL.

Hab6mronenus B reneckon Jlynsl, mianer, Maeunoro [TyTu.
O6o0maroniee NoBTOpeHne

Ponb ¢usuku 1 acTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COIMAIbHOM U ATHYECKO# chepax
NeSITEeIbHOCTH YeJIOBEKa, PoJib U MECTO ()M3MKU U aCTPOHOMHH B COBPEMEHHOM Hay4yHOW KapTHHE MHUpa,
poiib ¢duznYecKoil Teopuu B (POPMHPOBAHHM MPEICTABICHUNA O (PU3HUECKON KapTHHE MHpaA, MECTO
¢buznueckoil KapTUHBI MHpa B OOIIEM pAIYy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX MPEICTaBICHUN O

MpUpOJIE.
MexnpeaMeTHbie CBSI3H

Nzyuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢ y4€TOM cOAepKaTeIbHBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHUKU, OUOIOTHH, XUMHH, Teorpaduu 1 TEXHOIOTHH.

Meofcnpedjvzerngle nonAamus, CBA3AHHBIC C HU3YUCHHUCM MCTOJOB HAYYHOI'O IIO3HAHHUA: SABJICHUC,
Hay“IHHﬁ (l)aKT, T'uIioTe3a, (1)I/I3I/I‘IeCKa${ BCJIMYMHA, 3a4KOH, TCOpHU, Ha6J'II-O,I[eHI/Ie, OKCIICPUMCHT,
MOJCIUPOBAHUC, MOACIIb, U3MCPCHHC.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHHUI, TpUTOHOMETpUYEeCKHE (YHKIUHU: CHUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HX IPOEKIMH HAa OCH
KOOpAMHAT, CJO0KEHHWE BEKTOPOB, IPOMU3BOJHBIE JJIEMEHTAPHBIX (YHKUMN, TNPU3HAKK TOJ00US
TPEYroJIbHUKOB, OTIpe/ieNIeHUe IO MIIOCKUX GUuryp u oobéma Tei.

Buonoeus: anekrpuueckue SBJICHUS B )KUBOM Mpupoe, KoyuebaTenbHble ABUKEHNUS B )KMBOI IPUPOJE,
ONTUYECKHUE SABJICHU B )KUBOU IIPUPOJE, NEUCTBUE PaJUaALUN HA KUBBIE OPraHU3MBI.



Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJl, MEXaHU3MBbI
00pa3oBaHus KPUCTAIUIMYECKON PEIIETKHY, CIIEKTPAIbHBIN aHAIN3.

T'eoepaghus: MarHUTHBIE TIOJFOCA 3EMITH, 3AJICKH MAarHUTHBIX Py, POTOChEMKA 3¢MHON TOBEPXHOCTH,
IIPEACKA3aHNUE 3EMIIETPSICCHUN.

Texnonozus: TAHUN 3JCKTpONEpeaay, I'eHepaTop IIEPEeMEHHOro TOKa, 3JIEKTPOABHUTIATENb, HMHIYKIMOHHAS ICub,
pazap, paauvonpHEMHHK, TeJeBH30p, aHTeHHa, TenedoH, CBYU-meub, MpOEKIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHeuHasi Oatapes.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUS INPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUSA

OcBoenne ydebHOro mnpenmera «®Pu3nka» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus (0a30BbIi

ypOBeHI)) JOJIZKHO 00€eCIIeYnTh JAOCTMKCHUC CICAYIOIIUX JUYHOCTHBIX, MCTAMMPCAMCETHBLIX W MPCIMETHBIX
00pa30BaTeNIbHBIX PE3y/IbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JImaHOCTHEIE PE3YIbTAaThl OCBOCHUA yqe6Hor0 npeamMeTa «Duznka» JAOJIXKHBI OTpPaXaTb TOTOBHOCTb U
CIIOCOOHOCTh O00y4aroluXcs PYyKOBOJACTBOBAThCS CHOPMHPOBAHHONW BHYTPEHHEH MO3WLUEH JIUYHOCTH,
CUCTEeMOW IIEHHOCTHBIX OpHEHTAluil, TO3UTUBHBIX BHYTPEHHUX YyOE€XKJEHUH, COOTBETCTBYIOIIHUX
TPAAUIIUOHHBIM L CHHOCTAM pOCCHﬁCKOFO O6H.[€CTBa, pacCliupC€HUEC IKHU3HCHHOI'O0 OIbITa W OIIbITa
ACATCIIBHOCTH B IMPOLECCE pCaln3alliid OCHOBHBIX HaHpaBJ'[eHI/II\/’I BOCHHUTATEIHHOMN JCATCIIBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpakIaHCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK 00YJAOMIErocss Kak aKTHBHOTO M OTBETCTBEHHOTO WiIeHA
POCCHUICKOTO 00111eCTBA;

MNPUHATHUC TPAJUITUOHHBIX O6H_queJ'IOBeLIeCKI/IX T'YMaHUCTHYCCKHUX U JEMOKPATUYCCKUX HGHHOCTeﬁ;

T'OTOBHOCTBb BECTHU COBMCCTHYIO ACATCIBHOCTh B MHTCPECAX I'PpaAKJAHCKOI'O O6HICCTBa, y4aCTBOBATH B
CaMOYIIpaBJICHUHU B 06p830BaTeHBHOﬁ OpraHu3anuu,

YMCHHUC BSaHMOHeﬁCTBOBaTB C COLMAIIbBHBIMHU HWHCTUTYTAMH B COOTBCTCTBHUHU C HX (bYHKHI/IHMI/I u
Ha3HAa4YCHUCM,

TOTOBHOCTH K TYMaHUTApHOUN M BOJOHTEPCKON NESTENbHOCTH;
2) NIATPHOTHYECKOT0 BOCIIUTAHHUS:
c(hOpPMUPOBAHHOCTH POCCUICKON TPaXKIAHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CHMBOJIaM, JOCTH)KCHHUSIM POCCHUMCKHX YYEHBIX B
obnactu PU3MKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSI:
c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHUS;

CIIOCOOHOCTH OLICHUBATb CUTyallUIO W TIPUHUMATh OCO3HAHHBIC PCIICHHA, OPUCHTUPYIACH Ha
MOPAJIBHO-HPAaBCTBCHHBIC HOPMbBI U ICHHOCTHU, B TOM HYUCJIC B ACATCIIbHOCTU y‘-IéHOFO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;



4) ICTCTHICCKOT0O BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsi SCTETUKY HAYYHOTO TBOPYECTBA, IIPUCYILET0 (PU3HUUECKON
HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:
HWHTEpEC K pas3IUyHbIM cdepaMm MNpodecCUOHATBLHON AESITEIIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(GU3HKOW W TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP Oyaymield mpodeccH U pealn30BHIBATH

COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CAMOOOPA30BaHUIO B 00JIACTH (DH3WKHU HA TIPOTSHKCHUU
BCEH KU3HU,

6) 9K0JIOTHYECKOT0 BOCTTUTAHUS S

C(OPMHUPOBAHHOCTH IKOJOTHYECKOW KYIBTYpPhI, OCO3HAHHE TIO0ATBFHOTO XapaKTepa IKOJIOTHIECKUX
npooseM;

IJIAaHUPOBAaHUWE W OCYHIECTBJICHUE IEHCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS ILEJei
YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA;

paciivpeHe OnbITa ACSITENbHOCTH HKOJIOTMYECKON HalpaBICHHOCTH Ha OCHOBE MMEIOLINXCS 3HAHUN
o QpU3MuKe;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS

C(OPMHUPOBAHHOCTh  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  pPa3BHUTHS
(bM3UYeCKOi HAYKH;

OCO3HaHUC HICHHOCTH HaquOﬁ ACATCIIBHOCTH, TI'OTOBHOCTH B IIPOLECCE HU3YUCHUA (1)I/ISI/IKI/I
OCYIICCTBIIATH MMPOCKTHYIO KU UCCICAOBATCIIBCKYIO ACATCIbHOCTE HHANBUAYAJIbHO U B I'PYIIIIC.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble 1oruyeckue geiicTBus:
CaMOCTOSITENILHO (POPMYITHPOBATEH U aKTYAIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEIEIATh NN AesITeIbHOCTH, 33]]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHSI B pACCMATPUBAEMbIX (DU3MUYECKUX SBIICHUSX;

pa3pabaTbiBaTh IUJIaH peIIeHUs] MNpoOieMbl C Y4€TOM aHalM3a MMEIOIIMXCS MaTepUalbHbIX U
HEMaTEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHBBI B ACATCIIBHOCTb, OLCHUBATHL COOTBCTCTBUC PE3YJILTATOB ILCIIKIM, OUCHUBATDH
PUCKHA MOCJIEICTBUI JACATCIIbHOCTH,

KOOPAUHUPOBATH U BBINIOJIHATH pa60Ty B YCIIOBHAX pCAJIbHOI'O, BUPTYAJILHOTO U KOMGI/IHI/IpOBaHHOTO
B3aHMOHCﬁCTBHH;

pa3BUBaTh KPCATUBHOC MBIIIJICHUC MIPU PCILICHHUU JKU3HCHHBIX HpOGJ’ICM.



Ba3oBble nccienoBarebckne 1eiCTBUS:

BJIQJICTh HAYYHOU TEPMUHOJIOTHUEH, KITFOYEBBIMH MOHATHIMH U METOJIaMH (PU3HYECKON HAYKH;

BJIQJIETh HAaBBIKAMHU Y4E€OHO-MCCIICOBATEILCKOM M TMPOEKTHOW AEATENbHOCTH B 00JacTu (hU3HKH,
CIIOCOOHOCTBI0 U TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOMCKY METOAOB pPEUICHUs 3anad (U3HIECKOTO
COJACpIKaHuA, NPUMCHCHUIO PAa3JIMYHbIX MECTO0B IO3HAaHUA,

BJIaACTH BHUIaMU JACATCIIbHOCTH 10 MOJIY4CHUIO HOBOTI'O 3HaHUA, €ro HHTCPIIpETAlHU,
Hp606pa3OBaHI/IIO N IMIPUMCHCHUIO B Pa3JIMYHBIX yT-Ie6HI)IX CUTyallusdaX, B TOM YHCJIC IIPU CO3OaHHNU yT-Ie6HI)IX
IIPOEKTOB B 007aCTH (PU3UKY;

BBIABJIATE NPHUYUHHO-CJICACTBCHHBIC CBA3W W AKTYAJIHU3UPOBATH 3adady, BBLIABHUIaTb THUIIOTE3Y cé
pEelICHMA, HAXOAWUTH AapPrymMeHTHBI JIA J0Ka3aTClIbCTBA CBOUX YTBCp)KHCHHﬁ, 3alaBaTb IIapaMETpbl U

KPUTEpUH PELICHHUS;

AHAIIM3UPOBATE TOJYYCHHBIC B XOAC PCIICHUA 3adadd pe3yJIbTaTbl, KPUTUYCCKH OLCHUBATH HUX
AOCTOBCPHOCTD, IPOTHO3UPOBATE UBMCHCHHUEC B HOBLIX YCIIOBUAX;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNIbHOM A€ATEIbHOCTH, B TOM YUCIIE NPU
U3Y4YEeHUHU (DU3HKY;

JaBaTb OUCHKY HOBBIM CUTyallUsIM, OLICHHUBATH HpHO6p€TéHHBII>i OIIBIT,

YMETb MEPEHOCUTh 3HAHUA MO (PU3UKE B MPAKTUUYECKYIO 001aCTh KU3HEIEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJI€U, TIPEUIaraTh OPUTMHAIBHbIE TIOJXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HABBIKAMH TMOJy4YeHUs] HMHGOpMaLUU (PU3UUECKOrO COJEepKaHUS U3 HCTOYHHMKOB Pa3HBIX
TUIIOB, CAMOCTOSITENILHO OCYHIECTBIIATh MOUCK, aHAJIW3, CUCTEMATH3aUI0 U UHTEPIIPETANI0 HHPOPMAIIH
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpPMALIHH;

UCIOJIb30BAaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEUICHUH
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U OPraHU3allMOHHBIX 33/1a4 C COOII0ACHUEeM TpeOOBaHUN HPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, pPecypcocOepe)KeHusi, TMPaBOBBIX U JTUUYECKUX HOPM, HOPM

nH(pOpMaIMOHHOI 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COJEPXKaHHs B PA3IUYHBIX (QopMarax ¢ Yyd4€TOM Ha3HaueHHS
uHGOpMaIY U LeNeBOI ayIUTOpHH, BEIOMpasi ONTUMAIbHYIO (GOpPMY MPEACTaBICHUS U BU3YaTU3aI1H.

KoMMyHuKaTHBHBIC YHHBEpPCaIbHbIE y4eOHbIE JeHCTBHUSA:
OCYIIECTBIIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOH JEATEILHOCTH;
pacro3HaBaTh NMPEeANOChUTKA KOH(DIMKTHBIX CUTYAllUH U CMATYATh KOH(IUKTHI;

pa3BépHyT0 H JIOTUYHO U3JIaraTb CBOIO TOYKY 3pCHHA C UCIIOJIb30BAHUCM SA3BIKOBLIX CPCICTB,



MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIyaIbHOMN pabOTHI;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JEHCTBHIA C y4€TOM OOIIMX MHTEPECOB U BO3ZMOXKHOCTEH
K@KJOT'0 WICHA KOJUIEKTUBA;

IIPUHUMATH L€ COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH NEHUCTBHS II0 €€
JOCTUKEHUIO: COCTAaBJIATH IIJIaH JEMCTBUI, paclpelensiTh poju ¢ y4ETOM MHEHHUI y4aCTHHUKOB, OOCYXKIaTh

pe3ynbTaThl COBMECTHOM PabOTHI;

OLCHUBATb Ka4CCTBO CBOCI0 BKJIaJa MW KaXJIOI0 YYaCTHHKAa KOMAH/blI B OGHIHﬁ pe3yibTaT I10
pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBbIE ITPOEKTHI, OLICHUBATH UJIEH C MTO3UIMHA HOBH3HBI, OPUTMHAIIBHOCTH, MPAKTUYECKOM
3HAYNMOCTH

OCYIIECTBJISITh TO3UTHBHOE CTPATETUYECKOE TIOBEJEHWE B PA3IMYHBIX CUTYaIUsAX, TMPOSBIISTH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA
Camoopranuszanms:

CaMOCTOSITENIBHO OCYIIECTBIISATh MO3HABATENIbHYIO JIEATENBHOCTh B 00JaCTH (U3UKU M aCTPOHOMMH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (YOPMYIUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTaBIIAThH IIAH PEIICHUs Pacu€THBIX M Ka4eCTBEHHBIX 3aJay, IJIaH BBIMIOJHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOYTCHHII;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHU;

JieNiaTh OCO3HAHHBIHN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBIICHHUIO SPYAULIUHU B 00JIaCTH (PU3KMKH, HOCTOSHHO MOBBIILIAT
CBOM 00pa30BaTeNIbHBINA U KYJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

AaBaTb OLCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTHUBBI B ACATCIBHOCTb, OUCHUBATL COOTBCTCTBUC
PE3YIbTATOB LCIIAM,

BJAaJIETh HaBBIKAMM I103HABaTEIbHOM pe(i)J'IeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX JEHUCTBUH U
MBICJIIUTCIIBHBIX MMPOLECCOB, UX PE3YIIbTATOB U OCHOBaHHﬁ;

HCIIOJIB30BATh HpI/IéMH peq)HeKCI/II/I AJIsL OOCHKH CUTYAllUH, BBI60pa BEPHOT'O PCIICHU,
YMEThb OICHUBATL PUCKU U CBOCBPEMCHHO NPUHUMATDH PCIICHUS 110 UX CHUKCHUIO,
MNPpUHUMATh MOTHUBBI U apTYMCHTBI APYIr'UX IMPU aHAJIN3C PC3YIIbTATOB ACATCIIBHOCTH,
IIpUHUMAThH CC6}I, noHumMas CBOM HEAOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apT'yMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJITATOB AEATECIBHOCTH;



MPU3HABATH CBOE MPABO U MPABO APYrUX Ha OUIHOKH.

B mporecce TOCTMXKEHUST IMYHOCTHBIX PE3YJIbTaTOB OCBOSHHS MPOTPaMMBbI 10 (DU3UKE ISl YPOBHS
cpeaHero ooOmero o0pazoBaHHA Yy OOYYarOIIUXCS COBEPUICHCTBYETCS AMOIMOHAIBHBIA HMHTEIIEKT,
Mpearnoararmuil CopMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHMMAaTh CBOE 3MOLIMOHAIBHOE COCTOSIHUE, BUAETh
HaIpaBJICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAIBLHON Cephl, ObITh YBEPEHHBIM B ce0¢€;

CaMOPETYJIMPOBAHHUSI, BKJIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTBb 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aallTUPOBATHCS K SMOLIMOHAIBHBIM M3MEHEHUSIM U IMPOSIBJIATH TMOKOCTb, ObITh
OTKPBITBIM HOBOMY;

BHYTpeHHGI\/'I MOTHBAaIIUH, BKHIO‘IaIOHIeﬁ CTPEMIJICHUC K AOOCTWIKCHUIO LCJIW W YCIECXY, OINTHMH3M,
HWHUIUATUBHOCTb, YMCHUC I[GI\/'ICTBOBaTI) ncxoasda nu3 CBOUX BOSMO)KHOCTG?I;

AMIIATHH, BKJIFOYAIOIICH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE APYTHUX, YIUTHIBATh €r0
IIPHU OCYIIECTBIEHUN OOLIEHUS], CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBAaTh OTHOUIEHHS C JIPYTMMH JIIOJIbMH,
3a00TUTHCSI, IPOSBISATH MHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K konmy oOydenus B 10 kiacce mpeiMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MecTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOW HAy4HOI
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJOTHH, B TPAKTUYECKOU IEATEILHOCTH JIHOJIEH;

YUUTHIBATh TpaHUIIBI MPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJelel: MaTepuaibHas TOYKa,
MHEepLHaNbHAs CUCTeMa OTcuéTa, aOCONIOTHO TBEPAOE TENO, UICAIBbHBIN Tra3, MOJEIN CTPOCHHUS Ta30B,
KUAKOCTEH U TBEP/BIX TEJI, TOUCUHBIN ANMEKTPUUECKUH 3apsij P pelieHnd (pU3nIecKux 3a/1ad;

pacrio3HaBaTh (U3HUYECKHE SIBJICHUS (TMPOIECChI) U OOBSACHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETHYECKOW TEOPHM CTPOCHHUS BEIIECTBA M OJJICKTPOJMHAMHUKHA: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE TMpPSIMOJMHEHHOE IBW)KEHHE, CBOOOJHOE TMaJeHUE TeJ, IBUKEHHE MO0 OKPYNKHOCTH,
WHEepLHs, B3auMoelcTBre e, Au(dy3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX Tell,
n3MeHeHne o0bEMa Tes Mpy HarpeBaHWM (OXJIAXKICHUH), TEIJIOBOE paBHOBECHE, UCIIAPEHUE, KOHICHCAIINS,
IUIaBJICHUE, KPUCTAJIU3AllMs, KHUIICHHE, BIAXHOCTh BO3/yXa, IOBBIIICHUE [aBJICHUS raza MpPU €ro
HarpeBaHWU B 3aKPBITOM COCYAE, CBSI3b MEXAY IapaMeTpamMH COCTOSIHMSI Ta3a B H30Ipolieccax,
ANIEKTPHU3aLNS TEJI, B3aUMOICHCTBHUE 3apsJIOB;

OMHUCBIBATL MCXAaHHUYCCKOC IBUKCHUC, HCIIOJIb3Y (1)H3I/II-ICCKI/IC BCJIIMYUHBI: KOOpAWHATA, IIYTh,
NnepeMencHue, CKOpPOCThb, YCKOPCHUE, MacCa TEJa, CHWJla, HUMIIYJIbBC TElIda, KHUHCTUYCCKAsA OSHCPIu:d,
MOTCHIHAJIbHAA SHCPIruUusi, MEXaHH4YCCKad pa60Ta, MCXAaHUYCCKAsA MOIIHOCTb, IPU OIMMCAHUN TIPABHUIIBHO
TPAKTOBATb (I)I/I3I/I‘-ICCKI/II\/’I CMBICJI HCIOJIB3YEMBIX BCJIWYHUH, HUX 0003HAUYCHUS H CAWHUIBI, HAXOIHUTb
(I)OpMyJ'IH, CBA3BIBAIOIINUC TAHHYHO (1)I/I3I/I‘leCKYIO BCIIMUUHY C APYT'UMHU BCIIMYNHAMU;

ONMCHIBATh HM3yYEHHBIC TEIJIOBBIE CBOMCTBA TeNl M TEIUIOBBIE SIBJICHUS, MCIONB3Yd (DU3HUYECKHe
BEJIMYUHBL. JIaBJICHUE Tra3a, TEMIeEparypa, CpeldHsAs KUHETHYECKas HHEPrus XaOTHUYECKOTO ABUKCHUS
MOJIEKYJI, CpEJIHEKBaJpaTHUHasl CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padbora
ra3a, KO3(QUIMEHT IMOJIE3HOrO JEHCTBHUS TEIUIOBOIO JIBUTATEINS; MPH ONUCAHUU IPABUIBHO TPAKTOBAThH
(Gu3NYeCKUi CMBICT HCHOJB3YyEMBIX BEIMYUH, MX O0O003HAUEHUS W EIUHUIIBI, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIIME TAHHYIO (PH3UYECKYIO BETUUUHY C IPYTUMHU BEITUYHHAM;



ONMCHIBAaTh M3YYEHHBIE 3JIEKTPUUECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHUE SABJICHUS (IIPOLIECCHI),
UCTOJB3Yysl (PU3MUECKUE BEIMYHMHBL: AJIEKTPUUECKHHA 3apsf, AJIEKTPUYECKOE I0Jie, HANpsHKEHHOCTH OIS,
MOTEHIMAN, PAa3HOCTh MOTEHIMAJOB; TPU ONHCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICH
UCTIOJb3YEMbIX BEJIWYHMH, UX OOO3HAYCHUS W EIMHHUIBI, YKA3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTHMMHU BETHUYUHAMU;

aHATM3UPOBATh (PU3UYECKUE TPOIECCHl M SBICHUS, UCHOJB3YS (PU3MUYECKHE 3aKOHBI W MPUHIIHIIGL:
3akoH BcemupHoro Ttsrorenud, |, Il u lll 3akonsr HproToHa, 3aKOH coXpaHEHMs] MEXaHHMYECKOW SHEpPruu,
3aKOH COXPaHEHMsI UMITYJIbCA, IPUHLIUII CYTIEPIO3ULIMU CHJI, IPUHILIUIT PABHONIPABUS MHEPLIUATIbHBIX CUCTEM
0TCuéTa, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUI0 CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpeIHEH
KHHETUYECKOW DHEPIHH TEIIOBOTO JIBIDKECHUS MOJICKYJI ¢ aOCONIOTHOW TeMIIepaTrypoi, MEepBBIH 3aKOH
TEPMOJIMHAMHUKY, 3aKOH COXpPAaHEHMs 3JIEKTPUYECKOTo 3apsiia, 3akoH KyioHa, mpu 3TOM pas3inyarhb
CJIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYe€CKOE BBIPAKEHHME M YCJIOBHUs (TpaHUIbl, 00JIacTH)
MIPUMEHUMOCTH;

O0OBSICHATHL OCHOBHBIE MMPUHIUIIBL I[GﬁCTBI/ISI MallluH, HpI/I60pOB U TCXHUYCCKUX YCTpOfICTB; pasiimyaThb
YCII0BHA UX 0e30MacHOro MCIOJIL30BAaHUS B HOBCG)IHGBHOI\/'I KHU3HU,

BBITIOJTHAT SKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (PU3NIECKUX SIBJICHUH W MPOIECCOB C UCTIOIH30BAHUEM
NPSIMBIX U KOCBEHHBIX H3MEPEHUH, NMpU 3TOM (GOpMYIHpPOBaTh MpoliemMy/3agady W TUIOTE3y y4eOHOro
OKCTIEPUMEHTa, COOMpaTh YCTaHOBKY U3 TIPEAIOKEHHOTO OOOpYIOBaHHS, TPOBOAWTH OMBIT H
(hopMyIHpOBaTh BBIBOJIBI;

OCYIICCTBJIATE MNPSAMBIC W KOCBCHHBIEC HU3MCEPCHUA CbI/ISI/I‘—IeCKI/IX BCJIWYHH, IIPpU DOTOM BI)I6I/IpaTB
ONTHMAJIBHEIN CIIOCO0 HU3MEPCHHUA U UCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpeIHHOCTeﬁ H3MepeHHﬁ;

HCCTeAOBaTh 3aBUCHMOCTH MEXIy (GU3MYECKUMHU BEIMYMHAMH C HCIOJB30BAHUEM TPSMBIX
W3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJYy4YEHHOW 3aBHCHUMOCTH
(bMBUYECKUX BEJIMYMH B BUIE TaOIUIl U TpadUKOB, JIE1aTh BEIBOABI IO PE3yJIbTaTaM MCCIICIOBAHMS;

coOnrofarth mpaBuiia OE30MAaCHOTO TpyAa MPU IPOBEIECHUU HCCIEIOBaHUM B paMKax Y4eOHOro
OKCIEPUMEHTa, y4eOHO-UCCIIEIOBATENIbCKOM M MPOEKTHOM  AEATEIbHOCTH C  HCIOJIb30BAHHEM
W3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

peuIaThb paC‘{éTHBIe 3aJa4yu C sIBHO BaI[aHHOﬁ (1)I/ISI/II‘ICCKOI71 MOACIIbIO, UCIIOJIb3YA (bHSI/I‘leCKI/IC 3aKOHBI
" IIPUHOUIIBI, HA OCHOBC aHajiu3a YCJIOBHUA 3aaa4u BI)I6I/IpaTB (bHSH‘leCKyI-O MOJECJIb, BBIACIIATH (bH?)PILIeCKI/IC
BCIIMYHUHBI U CI)OpMy.]'IBI, H606X0)II/IMBIC s eé PCIICHUA, ITPOBOAUTD paC‘{éTH H OLCHHBATb PCAJIbHOCTb
MOJIYYCHHOTO 3HAUCHUS (I)I/IBI/IIIGCKOI}'I BCINYHHBI,

peliath KAa4YCCTBCHHBIC 3ala4U: BbICTPAUBATH JIOTUYCCKHU HCIIPOTUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ
C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBbI, 3dKOHOMEPHOCTH U (bHSH‘ICCKI/IC SABJICHUA,

UCIIOJIB30BATh IPHU PELICHWH YYEOHBIX 3aJad COBPEMEHHBbIC HH()OPMAIIMOHHBIC TEXHOJIOTHUH IS
MOMCKA, CTPYKTYPUPOBAaHHUS, WHTEpIpETalMd M TPEACTaBICHUs Yy4eOHOM W Hay4yHO-NOMYJSPHOMN
uHbOpMalMY, TOJXYYEHHOW W3 pa3IMYHbIX HCTOYHHMKOB, KPUTHYECKH aHAIM3UPOBATh TMOIy4aeMyIo
HUH(pOpMaIINIO;

IPUBOANUTH TPHUMEPHl BKJIAaJa POCCHUICKMX M 3apyOeXHbIX Y4YEHBIX-(DU3UKOB B pa3BUTHE HayKW,
00BsICHEHHUE MPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIIOJIb30BATL TCOPCTHYCCKUC 3HAHHUA 110 (I)I/I3I/IKC B TIOBCEIHEBHOM KM3HU IJII oOecrieueHust
0e30IMacHOCTH Inpu 06paH_ICHI/II/I C HpI/I60paMI/I 1 TCXHUYCCKUMU yCTpOﬁCTBaMH, JIL COXPAaHCHUS 300POBbs U
CO6J'IIO,Z[CHI/I${ HOPM 5KOJIOTUYCCKOTO IMMOBCACHUS B Oprn(anmeﬁ cpeac;



paboTarh B rpymIie ¢ BHIIOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJICH, TNIAHUPOBATh pabOTy TPYIIIBL,
palMOHAIbHO paclpeAcisaTh O0S3aHHOCTH U IUIAHUPOBATh AEATEIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KJOT0 U3 YIaCTHUKOB I'PYIIIIEI B PEIICHHE PACCMaTPUBAEMOM MPOOIIEMBI.

K konmy oOydenus B 11 kiacce nmpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh y OOYYAIOIIUXCA YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MeCTO (M3MKU B (DOPMHUPOBAHHHM COBPEMEHHOW HAYYHOM
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJIOTH, B MPAKTUYECKON NESITEIbHOCTHU JIKOJEH,
LIETIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl NPUMEHEHHUS W3YYCHHBIX (PU3MUECKUX MOJEJEH: TOYEUHBIH 3ICKTPUUCCKUI
3apsj, Jy4 CBETa, TOUEUHbIN MCTOUYHUK CBETA, siAEPHAsl MOJENb aTOMa, HYKJIOHHAas MOJIEJIb aTOMHOTO sjpa
IIpU pelieHny PrU3nYecKux 3a/1ad;

pacrio3HaBaTh (pu3MUECKHEe SBIEHUA (Ipolecchl) W OOBSCHATHP HMX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHU ¥ KBAHTOBOW (DM3HKH: DIIEKTpUYECKast TPOBOJAUMOCTD, TEIIJIOBOE, CBETOBOE, XUMUIECKOE,
MarHuTHOE JIEHCTBHSI TOKAa, B3aMMOJCHCTBHE MAarHWTOB, OJJIGKTPOMArHWTHas WHAYKIHS, JeHCTBUE
MarHATHOTO TOJISI Ha TIPOBOJHHUK C TOKOM M JBIIKYIIUHCS 3apsijl, SJEKTPOMAarHUTHBIE KOJICOaHUS U BOJIHEI,
MPSIMOJIMHENHOE pacIpOCTpaHEHUE CBETa, OTpa)KeHHe, MpeJoMieHHe, HHTephepeHuus, Iudpakuus U
MoJISIpU3allisl CBETa, Jucepcusi cBera, gorolnekrpuueckuil 3¢ ekt (dhotorddekr), cBETOBOE NaBleHUE,
BO3HUKHOBEHHUE JINHEHYATOTO CIIEKTPa aTOMa BOJIOPO/Ia, ECTECTBEHHASI M ICKYCCTBEHHAS PaMOAKTHBHOCTH;

OTNUCBHIBATh  HM3yYEHHBIE CBOWCTBA BEMIECTBA  (DJEKTPUUYECKHWE, MarHUTHBIC, OITHYECKHE,
ANIEKTPUYECKYI0 TPOBOJUMOCTD Pa3IMYHBIX CPE) M AIEKTPOMArHUTHBIC SIBJICHMSI (TIPOLIECCHI), UCTIONb3YS
(bu3nyecKkue BETUYMHBI: AIEKTPUUECKUN 3aps]l, CHJIa TOKa, 3JIEKTPHUUYECKOE HaNpsbKEHUe, JIEKTPUUECKoe
COMPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBMKYILAs cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJist, cuina Amrepa, cuia JlopeHua, MHIYKTUBHOCTb KaTYILIKH, SHEPTUs AJIEKTPUYECKOTO M MAarHUTHOIO
MoJiel, MepuoJ M YacToTa KosieOaHWil B KoyiedaTeIbHOM KOHTYpe, 3apsii M cujia TOKa B Ipoliecce
FapMOHUYECKHUX DJIEKTPOMATHUTHBIX KOJIeOaHUH, (POKYCHOE pacCTOSIHME W ONTHYECKas CHJia JIMH3bI, MPU
OMHMCAHUU TMPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCIOJB3YEMbIX BEJIWYHMH, MX OOO3HAYCHUS U
€IMHHULIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEITMYUHAMU;

OIIMCbIBATh H3YUCHHBIC KBAHTOBLIC ABJICHHA W IIPOLECCHI, HCIIOJIb3Yy: (bHSquCKHe BCJIMYHHBI:
CKOPOCTBb JJICKTPOMAIHUTHBLIX BOJIH, AJIMHA BOJIHBI MU 49YaCTOTAa CBETA, SHCPIrUd U UMITYJIbC (bOTOHa, nepuoa
nmoaypacnaga, SHEPTUs CBA3KM aTOMHBIX AACP, IIPHU OIMMCAHHUMW IPaBUJIBHO TPaKTOBAaTb (bHSquCKHﬁ CMBICJI
HCIIOJIb3YEMbBIX BCJIIMYHUH, HUX 0003HaYeHUsT U CAWHUIBI, YKa3bIBATb (1)OpMy'J'IBI, CBA3BIBAIONIUC JAHHYIO
(1)I/ISI/ILICCKYIO BCJIIMYNHY C ApYTUMHU BCIIMUMHAMU, BBIYUCIIATH 3HAYCHHUC (1)H3HHGCKOﬁ BCIINYHHBI,

aHAJIM3UPOBATh (PU3MUECKUE TPOLIECCHl U SBIICHUS, UCIOJB3YS (PU3MYECKHe 3aKOHBI U MPHUHIIUIIBL:
3akoH Oma, 3aKOHBI MOCIEA0BATEIBHOTO U MApaIENIbHOTO COSAMHEHUS MPOBOJAHHMKOB, 3aKOH JDKoyms—
JleHia, 3aKOH AJIEKTPOMArHUTHOW MHIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PAacIpOCTPaHEHHs CBETA, 3aKOHBI
OTpaXEHMsI CBETA, 3aKOHbI NPEJOMJICHHsS CBETa, ypaBHeHHWE OWHINTeHHa s ¢doTodddekTa, 3aKoH
COXpaHEHUsl PHEPrUH, 3aKOH COXPAHEHUsI MMITYJIbCA, 3aKOH COXPAHEHMS SJIEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHHUsI MacCOBOI'0 4HMCIa, NMOCTynarhl bopa, 3aK0H paJMOaKTHMBHOTO pacmajaa, Mpu 3TOM pas3linyaTh
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHHE M YCIOBHUS (TpaHUIbI, 001acTH)
MIPUMEHHUMOCTH;

ONpCACIIAAThL HAITPABJIICHUC BEKTOpA MHAYKIIUU MArHUTHOTO IIOJIA IMPOBOAHUKA C TOKOM, CHJIBL AMr[epa
1 CHJIbI HopeHua;

CTPOUTH U ONUCBIBATDH I/1306pa)KCHI/IG, CO31aBacMoOC€ IIJIOCKUM 3€pKaJIOM, TOHKOH .III/IH3OI71;

BBITMOJIHATH SKCIIEPUMEHTHI TI0 UCCIIE0OBAaHUIO (PU3NYECKUX SIBJICHUH U MPOIECCOB C UCTOIb30BAHUEM
OpSMBIX U KOCBEHHBIX M3MEpPEHHiA: NMpH 3TOM (OPMYIHUPOBATH MpobOiIeMy/3afady M TUIOTe3y Yy4eOHOTro



AKCIIEPUMEHTA, COOMpaTh YCTAHOBKY U3 TPEAJIOKEHHOIO OO0OpYIOBaHHS, IPOBOJAWTH OIBIT H
(hopMyITUPOBATH BHIBOJIBI;

OCYIICCTBJIATL HPSAMBIC W KOCBCHHLIC HU3MCPCHHA (I)I/I3H‘I€CKI/IX BCJIMYHH, IIpU 3STOM BLI6I/IpaTB
OINTHMAJIBHBIN CIIO0CO0 HU3MCPCHHUA U UCIIOJIB30BATh U3BCCTHBIC MCTOAbI OLICHKHA HOI‘pGIHHOCTCﬁ HSMGPGHHﬁ;

HCCIIEA0BAaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH C MCIOJB30BaHUEM MPSMBIX U3MEPEHUN: TIPU 3TOM
KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YAbTATHI MOJYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEJIMYUH B
BHJIE TaONHI] U TPpaUKOB, JENIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHNUS,

cobmoaTh mpaBuia OE30IACHOrO TpyAa IpHU HPOBEICHUH HCCIEAOBAaHMM B paMKax y4eOHOro
IKCIIEPUMEHTa,  y4eOHO-MCCIIEOBATENbCKOM M TNPOEKTHOM  JAEATEIBHOCTH C  HCIIOJIB30BAaHHEM
MU3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacuéTHbIe 3a7auu C IBHO 3aJaHHON (U3NYECKON MOJIENbIO, UCIOJIb3Yys (PU3NUYECKUE 3aKOHBI
U IPUHLUIBI, HA OCHOBE aHalIM3a YCIOBUS 3aJaud BbIOMpPATh (PU3MUECKYIO MOJIENb, BBIIEIATh (PU3HUECKUE
BEJTMYMHBI U (HOpMYIIbI, HEOOXOAUMBIE Ul €€ peIIeHMs], MPOBOJUTh PACUEThl M OLIEHUBATh PEAbHOCTH
MOJIyY€HHOTO 3HAYEeHUsI (PU3NUECKON BEIHUNHBL,

pelaTh KayeCTBEHHbIE 3a7a4i: BbICTPAUBATh JIOTHYECKH HETPOTHUBOPEUMBYIO LIEMOUYKY PACCyXIACHUM
C OMOPOH HA U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHMUS,

HCIIOJIB30BaTh IpU PEIICHHUN y'—Ie6HI)IX 3a1a4 COBPEMCHHBIC I/IH(i)OpMaLII/IOHHBIe TEXHOJIOTUHN JIs1
MOUCKA, CTPYKTYpPUPOBAHMS, HWHTEPIpETAllMd M TPEACTaBICHUS Y4eOHOW U HAyYHO-TOMYJISIPHOMN
nHpOpMAIIMY, TIONYYEHHOW W3 pa3IMYHBIX HCTOYHHKOB, KPHUTUYCCKH aHAIM3UPOBATH TOIY4aeMYIO
nHpopMaIuio;

OOBSACHATH MPUHIIMIBI JEHCTBUS MalIMH, MPUOOPOB M TEXHUYECKUX YCTPOMNCTB, pa3ivyaTh YCIOBUS
1x 0€30MacHOT0 MCIOJIb30BaHUs B IOBCEIHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/la POCCUMCKUX M 3apyOekKHBIX Y4EHBIX-(DU3UKOB B Pa3BUTUE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUI;

UCIO0JIb30BAaTh TEOPETUYECKHE 3HAHUS 1O (U3MKE B TOBCEJHEBHOW MKU3HU [UIsl OOecreyeHus
0€30MacHOCTH Mpu 0OpallleHny ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOMCTBAMH, JUIsl COXpaHEHUs 3I0pPOBbS U
cOOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYXKAIOIIel cpeje;

pa6OTaTI> B I'pYIIIC C BBINIOJHCHUECM PA3JIMYHBbIX COLUAJIBHBIX pOJ'IGfI, IJIaHUPOBATb pa60Ty TpYIIILL,
paiuoOHAJIbHO pPaCIpCaAC/IsATh 00SA3aHHOCTH U IUIAaHUPOBATh ACATCIIBHOCTb B HECTAHAAPTHBIX CUTYyalHUAX,
AICKBATHO OLICHMUBATDH BKJIAJ KAXXJA0I'0 U3 YHACTHUKOB T'PYIIIILI B PCHICHUC paCCManHBaeMOﬁ HpO6HCMLI.

TEMATHYECKOE IINIAHUPOBAHUE

10 KITACC

Ne || HauMeHoBaHUE pa3ziesioB U ‘ KosimyecTBO yacoB JneKTpoHHbIE (IUPPOBLIE)
n/n TeM IPOTrpPaMMbl Bcero|KonTpo.ibHbre|[pakTiueckue 06pa3oBaTesIbHbIE PECYPChI

paboThl paboThl

‘Paaaeﬂ 1. PU3NUKA U METO/Ibl HAYYHOTI'O [I03HAHHUA

1.1 ||®u3uKa ¥ MeTO bl 2 bubauoTteka HOK

HAay4YHOTO O3HAHUS https://m.edsoo.ru/7f41bf72

‘I/ITOFO 10 pasjeny H 2 H
IPazgen 2. MEXAHUKA

2.1 ||[KunemaTuka 5 bubauoTteka HOK

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Ne | HauMeHOBaHUe pa3/iesioB U KosimyecTBO 4acoB JnekTpoHHbIEe ([UPOBbIE)
n/n TeM IpPOrpaMMbl Bcero|KouTtposbHbie|[IpakTrueckue o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
2.2 ||lunaMmuka 7 bu6auoTeka [IOK
https://m.edsoo.ru/7f41bf72
2.3 ||3aKOHBI COXpaHEeHHU B 6 1 1 Bu6saunoTteka LIOK
MeXaHUKe https://m.edsoo.ru/7f41bf72
‘I/ITOI‘O 110 paszeny H 18 H

‘Pas,zle.ll 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJAUHAMUKA

3.1 ||OcHOBBI MOJIEKYISIPHO- 9 1 Bu6auoTteka LIOK
KUHETHUYECKOU TEOPHUU https://m.edsoo.ru/7f41bf72
3.2 ||OcHOBBI TEPMOJUHAMUKU 10 1 Bubsunoreka LIOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTHble COCTOSIHUA 5 Bu6aunoTteka LIOK
BellecTBa. Pa3oBble https://m.edsoo.ru/7f41bf72
epexo/ibl
‘I/ITOI‘O 110 pasjieny H 24 H
‘Pasaeﬂ 4. 3JIEKTPOJUHAMHUKA
4.1 ||91eKTpocTaTUKa 10 1 Bu6auoTteka LLOK
https://m.edsoo.ru/7f41bf72
4.2 |[TocTossHHBIA 12 1 buo6smmoTreka LIOK
3JIEKTPpUYECKUU TOK. TOKHU B https://m.edsoo.ru/7f41bf72
pas3JIMYHBIX Cpefiax
‘HTOFO 110 pasjieny H 22 H
‘PesepBﬁoe BpeMs H 2 H || H
OBILIEE KOJIMYECTBO YACOB 68 3 3
[10 [TPOT'PAMME
11 KJIACC
Ne | HaumeHoBaHMe pa3ziesioB U KosinuectBo yacoB JnekTpoHHbIe (LUPPOBLIE)
n/n TeM NPOrpaMMbl ob6pasoBaTesIbHbIEe peCypChl
Bcero|[KoHnTposibHble||[IpakTU4YecKkue
paboThl paboThl
‘Pasaen 1. 3JIEKTPOANHAMHUKA
1.1 (|MarauTHOe nouJie. 11 1 3 bubauoTteka [IOK
JJIeKTpOMarHuTHas https://m.edsoo.ru/7f41c97c
UHAYKIUA
‘I/ITOI‘O 10 pasjeny H 11 ||
‘Paaaeﬂ 2. KOJIEBAHHUA U BOJIHbBI
2.1 ||MexaHu4YecKHe U 9 1 bubauoTteka HOK
3JIEKTPOMArHUTHbIE https://m.edsoo.ru/7f41c97c
KoJiebaHus
2.2 ([MexaHHYeCKHE U 5 1 bubauoreka HOK
3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 |OnTuka 10 3 bubauoTteka HOK
https://m.edsoo.ru/7f41c97c
‘HTOI"O 10 paszeny H 24 H

‘Pa3/1eJI 3. OCHOBBI CIIELIUAJIbHOM TEOPUU OTHOCUTE/IBHOCTH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne || HaumeHoBaHuMe pa3zesioB U KosimyecTBO 4acoB JnekTpoHHbIEe ([UPOBbIE)
n/no TeM NPOoTrpaMMbl 06pa3oBaTesIbHbIE PECYPChI
Bcero|[KonTposibHble||[IpakTHYecKkue
paboThI paboThI
3.1 ||OcHOBBI cielMaJbHOM 4 1 bubauoreka LIOK
TEOPHUU OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
‘I/ITOI‘O 110 pasjeny H 4 H ‘

Pazgen 4. KBAHTOBAS ®M3HKA

4.1 |[31eMeHThl KBAHTOBOH 6 bubsunoreka LIOK
ONTHUKHU https://m.edsoo.ru/7f41c97c
4.2 |CTpoeHue aToMa 4 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41c97c
4.3 ||ATOMHOE 51/1p0 5 Bubsunoreka LIOK
https://m.edsoo.ru/7f41c97c
‘I/ITOI‘O 10 pasjeny H 15 H ‘

‘Pa3,zle11 5.3JIEMEHTbI ACTPOHOMHWHU U ACTPOPHU3UKHU

5.1 ||9;1eMeHTBI aCTPOHOMUH U 7 1 Bub6auoTeka LIOK
acTpodpusuKHU https://m.edsoo.ru/7f41c97c
‘I/ITOFO 10 paszeny H 7 H ‘
‘Pa3,u,e11 6. OBOBLIAIOILIEE IOBTOPEHUE ‘
6.1 ||O6061a0lEE MOBTOPEHUE 4 buo6smoTreka LIOK
https://m.edsoo.ru/7f41c97c
‘HTOFO 110 pasjeny H 4 H ‘
‘PesepBﬁoe BpeMs H 3 H || H ‘
OBILIEE KOJIMYECTBO YACOB 68 4 7
[10 [TPOT'PAMME
MNOYPOYHOE IVIAHUPOBAHHUE
10 KITIACC
Ne Tema ypoka KosinyecTBO 4yacoB | Jara JJIeKTpOHHbIE U PPOBbIE
n/m Bcerol|| Kontpouib || Tpaxtu |H3yieHus obpas3oBaTesIbHbIEe pecypChl
Hble yecKue
paboThl paboThl
1 || ®Pusuka — Hayka o 1 bu6bsaunoTteka [JOK
npupoze. HayuyHbie MeTo/1bI https://m.edsoo.ru/ff0c32e2
MO3HAHUS OKPYKaKoIero
MHpa
2 ||Posib 1 MecTO GU3UKHU B 1 bu6bsaunoTteka [JOK
dbopMUpOBaHUU https://m.edsoo.ru/ff0c33e6
COBpPEMEHHOM Hay4YHOU
KapTHUHBI MUDA, B
NpaKTU4YEeCKOH
JleITeJIbHOCTH JII0/ler
3 ||MexaHUYecKoOe JBHUKEHHE. 1 bubanoreka HOK
OTHOCHUTENbHOCTb https://m.edsoo.ru/ff0c3508
MeXaHU4Y€eCKOTO JBUXKEHUSI.
[lepeMenieHue, CKOPOCTb,
yCKOpEeHUe
‘4 HPaBHOMepHoe H 1 H || H HBHGJIHOTeKa [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Ne Tema ypoka KosinyectBo 4acoB ‘ Jara JJIeKTpOHHbIEe U POBbIE
n/n Bcero|| KouTtposb || Tpakru |[13y4eHus ob6pa3oBaTesIbHbIE PECYPChI
Hble yecKue
paboThI paboThI
‘ anﬂMom/IHeﬁHoe JABWXKEHHE H H || H "https://m.edsoo.ru/ff0c362O
5 |[PaBHOyCcKOpeHHOe 1 Bbu6auoTteka LIOK
NpsIMOJIMHENHOE JIBUXKEHUE https://m.edsoo.ru/ff0c372e
6 |[CBoGOAHOE MaJieHue. 1 bubanoreka LIOK
YckopeHue cBO6OHOTO https://m.edsoo.ru/ff0c39cc
najJieHus
7 |[KpuBosinHelHOe ABMXeHUe.| 1 bubanoreka LIOK
JIBr>KeHMe MaTepUuaJlbHON https://m.edsoo.ru/ff0c3ada
TOYKH 10 OKPYKHOCTH
8 |lIpuHLMD oTHOCUTeNBHOCTH| 1 bubanoreka LIOK
[anunes. UHepuanbHble https://m.edsoo.ru/ff0c3be8
cucteMbl oTcyeTa. [lepBbIi
3ak0H HproToHa
9 |IMacca Tena. Cuna. [lpunuun| 1 Bub6anoTeka LIOK
CyINeprno3uluu cui. Bropoi https://m.edsoo.ru/ff0c3be8
3aKkoH HbroToHa AJist
MaTepuaJbHOU TOUKHU
10 |Tpetuit 3akoH HbroTOHaA 1 bu6bsauoTteka [JOK
JUI1 MaTepUaJbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
11 |[3aKOoH BCEMUPHOTO 1 bu6bauoTteka [JOK
TAroteHus. Cuja TSHKECTH. https://m.edsoo.ru/ff0c3d00
[lepBas KocMuUYeckKas
CKOPOCTb
12 ||Cusa ynpyroctu. 3aKOH 1 bu6bsaunoTteka lJOK
['yka. Bec Tesia https://m.edsoo.ru/ff0c3e18
13 ||Cusa TpeHus. 1 bu6baunoTteka lJOK
KoadoduuueHT TpeHus. https://m.edsoo.ru/ff0c3f76
Cuna conpoTUBJIEHUS NIPU
JIBU>KEHUU TeJla B
KUJKOCTU UJIU rase
14 |[[loctynaTesibHOE U 1 bu6saunoTteka [JOK
BpalllaTe/ibHOE JBUKEHH e https://m.edsoo.ru/ff0c41a6
abCoJIIDTHO TBEPAOTO TeJia.
MomeHT cuJibl. [1y1e4o cuibl.
YcnoBus paBHOBecus
TBEPJOTO Tesa
15 ||MMnynbc MaTepuaibHOM 1 Bu6snoreka LIOK
TOYKH, CUCTEMBI https://m.edsoo.ru/ff0c43d6
MaTepHabHbIX TOYEK.
Umnynbc cuibl. 3aKOH
COXpaHEHUS UMITyJIbCa.
PeakTHBHOe ABUKeHH €
16 [|[PaboTa ¥ MOIHOCTb CHJIBL. 1 bubaunoreka HOK
KuHeTHuyecKast aHeprus https://m.edsoo.ru/ff0c4502
MaTepHalbHOU TOUYKHU.
Teopema 06 nU3MeHeHUU



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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Tema ypoka

KoJsinuecTBO 4acos

Bcero

KoHTposb
Hble
paboThl

[IpakTH
yeckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHbIEe U POBbIE
ob6pa3oBaTesIbHbIE PECYPChI

‘KI/IHGTI/I‘JGCKOFI SHEpruu

|

17

[loTeHnMabHasa sHeprus.
[loTeHnManbHad 3Heprud
ynpyro ebopMHUpPOBaHHO U
npy>XuHbl. [loTeHMaIbHas
3Heprus TeJsa B6JIU3U
NOBEPXHOCTH 3eMJIU

bubanoreka IOK
https://m.edsoo.ru/ff0c461a

18

[loTeHIMA/IbHBIE U
HeNoTeHIMaJbHbIE CUJIBI.
CBs13b paboThI
HEeNOTeHLMaJbHBIX CUJI C
N3MeHEeHHUEM MeXaHHUYeCKOM
3HEPTUU CUCTEMBI TeJl.
3aKOH COXpaHeHUd
MeXaHUYeCKOW 3HEPTUH

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

19

JlabopaTopHasi paboTa
«HccnepoBaHue CBA3U
pPaboThI CUJIBI C
M3MeHeHHUeM MeXaHUYeCcKon
3HEepPruu TeJsia Ha IpuMepe
pacTsiKeHHs1 pe3MHOBOI0
KIYTa»

20

KonTposibHas pa6oTa no
TeMme «KuHeMaTHKa.
JInHaMuKa. 3aKOHBbI
COXpaHeHUs B MEXaHHUKe»

bu6smoTteka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBbIE TI0JI0KEHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TeOpHH.
BpoyHOBCKOe ZiIBUXKEHUE.

AvdPysus

bu6smoTteka LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUXXEHUA U
B3aMMO/IeMCTBUS YaCTHUL]
BelecTBa. Mogenu
CTPOEHUS ra30B, XKUJKOCTEN
Y TBEP/IbIX TeJl

23

Macca moJieky.1.
KosinuecTBo BeuiecTna.
[TocTosstHHas ABorazpo

24

TensoBoe paBHOBecHe.
Temneparypa u eé
naMmepenue. [llkana
TeMmneparyp Lleabcusa

25

HWpeanbHbiy ra3 B MKT.
OcHoBHOe ypaBHeHUe MKT

bubaunoreka HOK
https://m.edsoo.ru/ffOc4fde

26

AGcosII0THaa TeMneparypa
KaK Mepa cpeJiHeun

bubaunoreka HOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

n/no

Tema ypoka

KoJsinuecTBO 4acos

Bcero

KoHTposb
Hble
paboThl

[IpakTH
yeckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHbIEe U POBbIE
ob6pa3oBaTesIbHbIE PECYPChI

KWHETHUYEeCKON 3Hepruu
JIBMDKEHHUS MOJIEKY L.
YpaBHeHUe MeH/es1eeBa-
Knanerpona

27

3akoH /lanbToHa. [a30BbIE
3aKOHBI

28

JlabopaTopHas paboTa
«HUccnepoBanue
3aBUCUMOCTHU MEXy
napamMeTpaMH COCTOSTHUS
pa3pekeHHOro rasza»

29

H3omnporueccel B uiealbHOM
rase v Ux rpapuyeckoe
npeJCcTaBJeHUE

bubanoreka LIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIs1 3HepTrUs
TEPMOAMHAMHUYECKOH
CUCTEMBI U CIIOCOOLI eé
nsMeHeHud. Kosnyectso
TEIJIOTHI ¥ paboTa.
BHyTpeHHSsIs1 3HEpTHUs
0/JHOATOMHOTO H/leaJIbHOTO
rasa

bubaunoreka LIOK
https://m.edsoo.ru/ff0c5952

31

Bu bl Temsonepeaayu

bu6smoTteka LIOK
https://m.edsoo.ru/ff0c5c36

32

YaenbHast TENJIOEMKOCTD
BellecTBa. KosnmyectBo
TEeMJIOThI IPH
Tersionepejaye.
AnvabaTHbIN poLecc

bu6smoTteka LIOK
https://m.edsoo.ru/ff0c5c36

33

[lepBbIi 3aKOH
TEPMOJAUHAMHUKHU U €ro
IpHMeHeHHe K
u3oIpoleccam

bubaunoreka [HOK
https://m.edsoo.ru/ffOc5efc

34

Heo6paTumocTh npoieccoB
B Ipupoje. Bropoii 3aKkoH
TEPMOJAUHAMUKU

bubaunoreka [IOK
https://m.edsoo.ru/ff0c6230

35

[Ipunyun gevicreus u KI1/1
TeINJIOBOM MalllWHbI

bubaunoreka [IOK
https://m.edsoo.ru/ff0c600a

‘LII/IKJI Kapno u ero KI1/|

37

JKoJioTUYeCKHe HpOGHeMbI
TelJIO3OHEPTeTUKHU

38

0606wamIui ypok
«MousekynsipHasi pU3UKa.
OCHOBBI TEPMOJAUHAMHUKU»

bubanoreka HOK
https://m.edsoo.ru/ff0c6938

39

KoHTposibHas pa6oTa mno

TeMe «MoJiekyiapHasa

bubaunoreka HOK
https://m.edsoo.ru/ff0c6a50



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

Ne Tema ypoka KosimyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IUPPOBHIE

n/n Bcero|| KouTtposb || Tpakru |[13y4eHus ob6pa3oBaTesIbHbIE PECYPChI

Hble yecKue
paboThI paboThI
¢usurka. OCHOBBI
TepMOJUHAMHUKU»

40 |[llapoobpa3oBaHue U 1 Bu6auoTteka LIOK
KoHJleHcalus. UcnapeHue 1 https://m.edsoo.ru/ff0c63b6
KUIIEHUE

41 ||AGcosroTHAsA U 1 bubanoreka HOK
OTHOCHTEeJIbHasl BJAXKHOCTh https://m.edsoo.ru/ff0c64d8
BO3Ayxa. HaceleHHbIN nap

42 |TBépnoe TeJo. 1 bubanoreka LIOK
Kpucrannudeckue u https://m.edsoo.ru/ff0c65f0
amopdHble Tesa.

AHM30TpPONUSA CBOUCTB
KpUcTasoB. XKuakue
KpucTa/ibl. COBpeMeHHble
MaTepHrasbl

43 |IlnaBjeHue U 1 bubaunoreka LIOK
KpUCTa/IJIM3alusl. Y iesabHas https://m.edsoo.ru/ff0c6708
TeIJioTa MJaBJeHHS.

CybainManus

44 ||YpaBHeHME TEIJIOBOTO 1 bu6bauoTteka [JOK
6aJsiaHca https://m.edsoo.ru/ff0c6820

45 ||9nekTpu3auus TeJ. 1 bu6bauoTteka [JOK
JeKTpU4yecKuu 3apsaz. JIBa https://m.edsoo.ru/ff0c6bcc
BU/Ia 3JIEKTPUUECKUX
3apA40B

46 |[IpOBOAHUKH, AUIJIEKTPUKH | 1 bu6smoTteka LIOK
Y MOJIYIPOBOIHUKH. 3aKOH https://m.edsoo.ru/ff0c6bcc
COXpaHeHUs
3JIEKTPUYECKOro 3apaja

47 |B3aumojencTBUE 3apsi/iOB. 1 bubaunoreka [IOK
3akoH Kysona. ToyeuHbli https://m.edsoo.ru/ffOc6ce4
3JIEKTPUYECKU U 3aps/,

48 ||Hanps»k€HHOCTH 1 bu6bsaunoTteka [JOK
3JIEKTPUYECKOTO MOJIs. https://m.edsoo.ru/ff0c6df2
[IpyuHIMO cynepno3uuuu
3JIEKTPUYECKUX MOJIEN.

JIuHMY HaNpPSKEHHOCTHU

49 ||PaboTa cua 1 bubaunoreka [IOK
3JIEKTPOCTATUYECKOTO https://m.edsoo.ru/ff0c6f00
noJid. [loreHyuasn. PazHoctb
NOTEHIIMAIOB

50 |[IpoBOJAHUKM U 1 bu6saunoTteka [JOK

AHU3JIEKTPHUKH B
3JIEKTPOCTATUYECKOM II0JIE.
Z[I/IBJIEKTpI/I‘-IECKaH
MNPOHHUILAEMOCTb

https://m.edsoo.ru/ff0c7018



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

Tema ypoka

KoJsinuecTBO 4acos

Bcero

KoHTposb
Hble
paboThl

[IpakTH
yeckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHbIEe U POBbIE
ob6pa3oBaTesIbHbIE PECYPChI

51

JJIEKTPOEMKOCTb.
KonpgeHncarop

bubanoreka [IOK
https://m.edsoo.ru/ff0c7126

52

JIeKTPOEMKOCTD MJIOCKOTO
KOH/leHCaTopa. JHepTrus
3apsXKEHHOTO
KOH/JIeHcaTopa

bubanoreka IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHas paboTa
"HU3MmepeHue
3JIEKTPOEMKOCTH
KOH/JleHcaTopa"

54

[IpuHIMT TeHCTBUA U
pUMeHeHHe
KOH/IEHCAaTOpPOB,
KONMMPOBAJILHOTO aNapara,
CTPYHHOTO MPUHTEpPA.
JieKTpocTaTU4YecKas
3auiMTa. 3a3eMJyaeHne
3JIEKTPONPUOOPOB

55

JJIeKTpUYECKUH TOK,
yCJI0BUS €ro
CylL,eCTBOBaHMUS.
[locTosiHHBIM TOK. CUJia
Toka. HanpskeHnue.
ConportusJsienve. 3akoH Oma
JUISl ydacTKa Lenu

56

[TocnenoBaTesbHOE,
napaJijieJibHOe, CMelllaHHOoe
coeIMHEHUE TPOBOJHUKOB.
JlabopaTopHas paboTa
«H3yyeHue cMelIaHHOTO
COeIUHEHUS] PE3UCTOPOB»

bu6smoTteka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MowHOCTb
3JIEKTPUYECKOT0 TOKa.
3akoH /lxxoysisa-JleHua

bubaunoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1 IoJIHOH
(3aMKHyTOM)
3JIEKTPUYECKOMU LIeMH.
KopoTkoe 3aMbikaHUe.
JlabopaTopHas paboTa
«M3mepenue 3/IC
MCTOYHUKA TOKA U ero
BHYTpPEHHETO
CONPOTUBJIEHUS»

bubaunoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

JIeKTpOHHas
IPOBOJAUMOCTb TBEPbIX
MeTaJlJIOB. 3aBUCUMOCTb
CONPOTUBJIEHHS] METAJIJIOB
OT TeMIMEpPATyphl.



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

Ne Tema ypoka KosimyecTBO 4acoB ‘ Jara JJIeKTpOHHbIE IUPPOBHIE

n/n Bcero|| KouTtposb || Tpakru |[13y4eHus ob6pa3oBaTesIbHbIE PECYPChI

Hble yeckue
paboThI paboThI
HCBGle‘IpOBOﬂI/IMOCTb H H || H

60 ||[9/1eKTpUYeCKUH TOK B 1
BakyyMe. CBoMCTBa
3JIEKTPOHHBIX IYYKOB

61 |[losiynpoBOJHUKH, UX 1 Bu6auoTteka LIOK
co6CTBEHHas U NpUMecHas https://m.edsoo.ru/ff0c84ae
npoBoguMoCTb. CBOMCTBa
p—n-nepexoza.

[lonynpoBoAHUKOBBIE
npubopbl

62 ||DJIeKTpUYEeCKHUM TOK B 1 Bu6auoTteka LIOK
pacTBOpax U pacijiaBax https://m.edsoo.ru/ff0c82ba
3JIEKTPOJIMTOB.

JJNIEKTPOJIMTUY eCcKas
JIUCCOLMALIUA. DJIEKTPOJIN3

63 ||[9/IeKTpUYECKUH TOK B 1 Bub6anoTeka LIOK
razax. CaMocTosITe/IbHbIN U https://m.edsoo.ru/ff0c84ae
HECaMOCTOSITebHbIN
pa3pag. Mosinus. [l1azma

64 ||9neKkTpuyeckue npubopbi u | 1 bu6bauoTteka [JOK
YCTPOUCTBA U UX https://m.edsoo.ru/ff0c86fc
NpaKTU4ecKoe
npuMeHeHue. [IpaBuia
TEeXHUKHU 6€30MacHOCTHU

65 ||06o61mawmri ypok 1 bu6smoTteka LIOK
«IJIeKTPOIMHAMHUKa» https://m.edsoo.ru/ff0c88be

66 |[KoHTpoJibHast paboTa 1o 1 1 bu6bsaunoTteka lJOK
TeMe «JJIEKTPOCTaTUKA. https://m.edsoo.ru/ff0c8a8a
[locTossHHBIN
3JIeKTpUYeCKUU TOK. TOKH B
pPa3/IMYHBIX Cpefax»

67 ||Pe3epBHBbIN YPOK. 1 bu6saunoTteka [JOK
KoHnTposibHas pa6oTa mno https://m.edsoo.ru/ff0c8c56
TeMe "JJIeKTpoJJMHAMHKa"

68 ||Pe3epBHBIY YPOK. 1 bu6bsaunoTteka [JOK
06061U1aIIMKI YPOK 1O https://m.edsoo.ru/ff0c8f6¢c
TeMmaM 10 kjacca

OBILIEE KOJIMYECTBO YACOB 68 3 3

[10 [TPOT'PAMME

11 KJIACC



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
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

Tema ypoka

KoJsinyecTBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHBIE U PPOBbIE
o6pa3oBaTesIbHbIE PECYPChI

[locTosiHHBIE
MarHUuThl U UX
B3aMMO/JIeHCTBHE.
MarHuTHoOe IoJIe.
BeKkTop MarHUTHOMU
VHAYKUUU. JIMHUU
MarHUTHOH
VHIAYKLUU

bubanoreka HOK
https://m.edsoo.ru/ff0c9778

Mar"HuTHoOe 1oJie

MMPOBOJHHUKA C TOKOM.

OneIT dpcTena.
BzaumogeiicTBue
NPOBOJHUKOB C
TOKOM

bubanoreka LIOK
https://m.edsoo.ru/ff0c98fe

JlabopaTopHas
pa6oTa «M3yueHue
MarHMTHOTO MOJIA
KaTyIIKH C TOKOM»

bubaunoreka LIOK
https://m.edsoo.ru/ff0c98fe

JleiicTBUue
MarHMTHOTO M0Jis Ha
NPOBOJHUK C TOKOM.
Cusia AMnepa.
JlabopaTopHas
paboTa
«UccnenoBanue
JencTBUs
NOCTOSIHHOTO
MarHuTa Ha paMKy C
TOKOM»

bubanoreka LIOK
https://m.edsoo.ru/ff0c9ac0

JleficTBUE
MarHMTHOTO M0JIS Ha
JIBHKYLLYOCS
3apsX)KEHHYI0
yactuuy. Cusia
JlopeHna. PaboTa
cusbl JlopeHua

bu6smoTteka LIOK
https://m.edsoo.ru/ff0c9df4

JJIeKTpOMarHuTHas
uHAyKuud. [loTok
BEKTOpa MarHUTHOM
uHAyKuuu. 3/1C
UHJAYKLUU. 3aKOH
3JIEKTPOMArHUTHOM
uHAyknuu Papajes

JlabopaTopHas
paboTa
«HUccnepoBanue
sIBJIEHUS
3JIEKTPOMarHUTHOM
UHAYKIIMU»

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



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

Tema ypoka

KoJsinyecTBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHBIE U PPOBbIE
o6pa3oBaTesIbHbIE PECYPChI

WHAYKTUBHOCTD.
ABseHue
caMmouHAyKIuu. I/IC
CaMOWH/AYKIMH.
JHeprusi MarHUTHOTO
N0JIS1 KaTYLIKHU C
TOKOM.
JJIeKTPOMarHUTHOE
noJjie

bubanoreka HOK
https://m.edsoo.ru/ff0ca600

TexHHu4eckue
YCTPOWCTBA U UX
NpUMeHEeHHE:
MOCTOSIHHBbIE
MarHuTHhI,
3JIEKTPOMArHUTHI,
3JIEKTPO/iBUTaTeE b,
YCKOPHUTEJH
3JieMeHTapHbIX
4acTHuIj,
WH/IYKLIMOHHAs NeYb

10

O6o061mar1ui ypok
«MarHuTHoe I10.Ie.
JJIeKTpOMarHUTHas
UHIYKLMS»

bu6smoTteka LIOK
https://m.edsoo.ru/ff0cab82

11

KoHnTposibHas paboTta
1o TeMe «MarHUTHoOe
noJie.
JJIeKTpOMarHuTHast
UHAYKLAS»

bu6smoTteka LIOK
https://m.edsoo.ru/ff0cad58

12

CBoGOgHBIE
MexaHh4ecKue
KoJie6aHHS.
[apMoHnyeckue
KoJie6aHHS.
YpaBHeHUE
rapMOHHYECKUX
KoJie6aHU .
[IpeBpaieHue
3HepTUuu

bu6smoTteka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas
paboTa
«HccnenoBaHue
3aBUCUMOCTHU
nepuo/ia MaJbIxX
KoJiebaHUH rpy3a Ha
HUTH OT AJIMHBI HUTU
Y Macchl rpy3a»

14

KosnebaTe/sbHbBIN
KOHTYp. CBo6OAHbIE

bubaunoreka HOK
https://m.edsoo.ru/ff0cb820



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

Tema ypoka

KoJsinyecTBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHBIE U PPOBbIE
o6pa3oBaTesIbHbIE PECYPChI

3JIEKTPOMarHUTHbIE
KoJie6aHHUS B
HeaJbHOM
K0Jie6aTeJTbHOM
KOHType. AHa0rus
MeXy
MeXaHUYeCKUMHU U
3JIEKTPOMarHU THBIMHU
KoJIe6aHUSAMU

15

®opmyna TomcoHa.
3aKOH COXpaHeHUd
9HEPruH B
uJieaJlbHOM
KoJiebaTeJIbHOM
KOHTYype

bubanoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienue o
3aTyXxarIux
KoJIe6aHHUSX.
BeIHY>X/1eHHbIe
MeXaHU4YecKue
KoJ1e0aHHUS.
Pe3oHaHc.
BbIHYK1eHHbIEe
3JIeKTPOMarHMTHbIE
KoJie6aHus

bubaunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CrvHycouJianbHbINA
nepeMeHHbIN TOK.
MoliHOCTb
epeMeHHOTr0 TOKa.
AMIUIUTYHOE U
JIeMCTBYIOIIIEE
3HauYeHHe CUJIbI TOKA
Y HalpsiXKeHUs

bu6smoTteka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdpopmarop.
[IpousBoACTBO,
nepejaya u
notrpebJieHUe
3JIEKTPUYECKOU
3Hepruu

19

YcTpoucTBo u
IpaKTU4ecKoe
NpUMeHeHHe
3JIEKTPUYECKOTO
3BOHKa, reHepaTopa
epeMeHHOTO0 TOKa,
JIMHUU
3JieKTponepejay

bubaunoreka [IOK
https://m.edsoo.ru/ff0cc324

‘20 HSKOJlomquKHe

Uy



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

n/no

Tema ypoka

KoJsinyecTBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHBIE U PPOBbIE
o6pa3oBaTesIbHbIE PECYPChI

PUCKU NIPU
NPOU3BOJICTBE
3JIEKTPOIHEPTHUH.
KynpTypa
HCII0JIb30BaHUs
3JIEKTPOIHEPTHHU B
IIOBCEeIHEBHOM KU3HU

21

Mexanuuyeckue
BOJIHBI, YCJI0BUA
pacnpocTpaHeHus.
[Ieproz. CKopocTb
pacnpocTpaHeHud U
JUJIMHA BOJIHBL.
[lonepeyHsle U
NpOJ0JIbHbIE BOJIHBI

bubanoreka IOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKopocThb
3ByKa. ['poMmkocTh
3ByKa. BbicoTa ToHa.
Tem6p 3ByKa

bubaunoreka LIOK
https://m.edsoo.ru/ffOcccOc

23

JJIeKTpPOMarHMTHbIE
BOJIHBI, X CBOWCTBA U
ckopocTs. llIkana
3JIEKTPOMarHUTHbBIX
BOJIH

bu6smoTteka LIOK
https://m.edsoo.ru/ffOccfe0

24

[I[pruHLUTIBI
pPaZiuoCBSI3U U
TeJIeBU/IeHUS.
PasBuTue cpencTs
cBa3u. Papguosiokanusa

25

KoHTpoJibHas1 paboTa
«Kosiebanuga u
BOJIHBI»

bu6sumoTteka LIOK
https://m.edsoo.ru/ffOcc6f8

26

[IpsiMoJsinHeHOe
pacnpocTpaHeHHe
CBeTa B OZJHOPOHOM
cpeae. ToueuyHbI
MCTOYHUK cBeTa. Jlyy
cBeTa

bubaunoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OTpakeHUe CBeTa.
3aKOHbBI OTPAXKEHU S
cBeTa. [loctpoeHue
M300pa’KeHUH B
IIJIOCKOM 3epKajie

bubaunoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[IpesioMmJsieHre cBeTA.
[los1HOe BHYyTpeHHee
OTpa)KeHHUe.
[IpesiesibHBIN yroJ
IOJIHOTO
BHYTPEHHEro

bubaunoreka HOK
https://m.edsoo.ru/ff0cd7{6



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

Tema ypoka

KoJsinyecTBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHBIE U PPOBbIE
o6pa3oBaTesIbHbIE PECYPChI

‘OTpa)KeHI/IH

JlabopaTopHas
pabota «Mi3amMepeHue
MIOKa3aTeJis
IpeIOMJIEHUS
CTEeKJIa»

bubanoreka HOK
https://m.edsoo.ru/ff0cd67a

30

Jlun3sel [locTpoenue
M300pakeHU U B
aunH3e. Popmysa
TOHKOM JINH3BL.
YBennyeHue JIMH3bI

bubanoreka IOK
https://m.edsoo.ru/ff0cdd1e

31

JlabopaTopHas
paboTa
«HccnenoBaHue
CBOMCTB
M300pakeHU U B
JINH3aX»

32

Jucnepcus cBeTa.
CJIO>KHBIN COCTaB
6esioro ceTa. LiBer.
JlabopaTopHas
paboTta «Habstonenue
JUCIIEPCUU CBETa»

33

HuTtepdepeHuus
cBeTa. [ludpakius
CBeTa.
JAudpakunoHHas
peliéTkKa

bu6smoTteka LIOK
https://m.edsoo.ru/ff0ced22

34

[lonepe4yHOCTH
CBETOBBIX BOJIH.
[Tonsipusanusa ceera

bu6smoTteka LIOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue
npuGOphI U
YCTPOUCTBA U
YCJIOBUS UX
6e301acHOro
NpUMeHeHUs

36

['paHubl
IPUMEHUMOCTHU
KJIACCUYECKOU
MeXaHUKH.
[locTysaTel
CrielMaJIbHOU TEOPUH
OTHOCHUTEJIbHOCTHU

bubaunoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENbHOCTD
OJHOBPEMEHHOCTH.
3aMe,C[J'IEHI/Ie BpeEMEHHU

Y COKpallleHHEe JITUHBI

bubaunoreka HOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd67a
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

n/no

Tema ypoka

KoJsinyecTBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHBIE U PPOBbIE
o6pa3oBaTesIbHbIE PECYPChI

38

JHeprus U UMIYJIbC
pPeATUBUCTCKOU
yacTuilbl. CBS3b
MacChbl C 3HEpTUEN U
MMIIyJIbCOM. JHEeprus
OKOf

bubanoreka HOK
https://m.edsoo.ru/ffOcfc68

39

KoHnTposibHas paboTta
«Ontrka. OCHOBBI
CHeLMaJbHOU TEOPUU
OTHOCHUTEJIbHOCTHU»

bubanoreka IOK
https://m.edsoo.ru/ff0cf6f0

40

®oToHbl. Popmysia
[Inanka. JHeprua u
MMIyJibC POTOHA

bubanoreka LIOK
https://m.edsoo.ru/ffOcfel6

41

OTKpbITHE U
rccaeJ0BaHUe
doToadpodexTa.
OnbiTel A. T
CtoneToBa

bubaunoreka LIOK
https://m.edsoo.ru/ffOcffc4

42

3aKOHbI
doToadpodexTa.
YpaBHeHUe
JMHIITEeHHa A4
doToadpodekTa.
«KpacHaa rpanuna»
doToadpdekTa

bubaunoreka LIOK
https://m.edsoo.ru/ff0d015e

43

JlaB/ieHHe cBeTa.
Onsbrtsi I1. H.
Jlebepena.
XuMHuueckoe
JefcTBHE CBeTa

bu6smoTteka LIOK
https://m.edsoo.ru/ff0d04a6

44

TexHHUYecKkue
YCTPOUCTBA U
NpaKTHU4YeCcKoe
npuMeHeHHeE:
bOoTO3/1EMEHT,
dboTOoAATYUK,
coJIHeYHasi baTapes,
CBETOHO/,

45

PemeHue 3a71a4y no
TeMe «JJEMEHTHI
KBAaHTOBOM OIITUKU»

bubaunoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Mojenb aToMa
TomcoHa. OnbIThI
Pezepdopaa no
paccesiHUIO A-4acCTHIL,
[lnaHeTapHast Moesb
aToMa

bubaunoreka [IOK
https://m.edsoo.ru/ff0d091a

47

[Toctynatsl bopa

bubaunoreka [IOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

Tema ypoka

KoJsinyecTBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHBIE U PPOBbIE
o6pa3oBaTesIbHbIE PECYPChI

|

‘https://m.edsoo.ru/fdeOafa ‘

Hzny4yeHnue u
NOTJIOLIeHHue
$oTOHOB nIpHU
nepexo/ie aToMa C
OZJHOTO YPOBHA
JHEepruu Ha Jpyromu.
Bujbl cieKTpoB

bubanoreka HOK
https://m.edsoo.ru/ff0dOafa

49

BoJiHOBBIE CBOMCTBA
yacTtul,. BoJsiHEbI ge
Bpomns.
KopnyckynsapHo-
BOJIHOBOM JlyaJIU3M.
CnoHTaHHOE U
BBIHY>K/IEHHO€E
W3JIy4eHue

bubanoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKkpeITHE
PaiM0aKTUBHOCTH.
OnbiThl Pesepdopaa
T10 OIpeieJIeHUI0
cocTaBa
palMOaKTUBHOTO
U3JIy4eHNs

bubaunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CBoiicTBa anboda-,
oeTa-, raMMa-
W3Jy4yeHus. BausHue
PaZiMO0AaKTUBHOCTH Ha
»KUBbI€ OPTaHU3MBbI

52

OTKpbITHE IPOTOHA U
HeUTpoHa. U30ToNBLI.
Anbda-pacnag.
JJIEKTPOHHBIN U
NO3UTPOHHbIN GeTa-
pacnaz. 'amma-
U3JyyeHne

bu6smoTteka LIOK
https://m.edsoo.ru/ff0d1162

53

JHeprus CBsA3U
HYKJIOHOB B f1/ipe.
fAnepHble peakuu.
AnepHbiit peakTOp.
[Ipo6JieMbl,
NepCneKTHUBHI,
3KO0JIOTUYEeCKHE
aCHeKThl 1JIEPHOMN
3HEepreTUKHU

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

54

JieMeHTapHbIe
yacTtulpbl. OTKpbITHE
no3uTpoHa. MeTo/bl
HabJIIoieHUA U
peructpauuu

bubaunoreka HOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Tema ypoka

KoJsinyecTBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHBIE U PPOBbIE
o6pa3oBaTesIbHbIE PECYPChI

3JIeMeHTapHbIX
yactuy,. Kpyribii
CTOJI
«PyH/1aMeHTa/IbHbIEe
B3aUMO/JeHCTBUS.
EauvHCTBO
busmyeckon
KapTHUHbI MUpa»

55

Buy 3B€31HOrO Heba.
CosBe3pnusd, ApKue
3BE3/1bl, IIJIAHETHbI, UX
BUAMMOE JIBHKEHHE.
CoJiHe4YHas cucTeMa

56

CosHue. CosiHeYHad
AKTUBHOCTb.

W cTOYHUK 3HEprUu
CoJiHIIA U 3BE3],

57

3BE3/1b], UX OCHOBHbIE
XapaKTEePUCTUKHU.
3BE3/IbI IJIaBHOU
110CJIe,OBAaTEeJbHOCTH.
BHyTpeHHee
CTpoeHue 3BE3],.
CoBpeMeHHbIe
npejCTaBJIeHUd O
IPOUCXOXKIEHUU U
aBoJironuu CosiHLA U
3BE3]

58

Muaeunsii [yt —
Hama 'asakTuka.
[TonoxeHue u
ABr>keHue CoJtHIA B
aynakTuKke.
[anakTuku. YépHble
JbIPbI B iApax
raJakTHK

59

BceneHHas.
Pazberanue
rajakTuk. Teopus
Bosb11oro B3phbIBa.
PenukToBOE
U3JIyYeHue.
MeTaranakTHuka

60

HepemeHnHsie
npo6seMbl
acCTpOHOMHUU

61

KoHTpoJsibHas paboTa
«JJIeMEeHThI
aCTPOHOMUHU U




Tema ypoka

KoJsinyecTBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
V3y4eHUus

JJIeKTpOHHBIE U PPOBbIE
o6pa3oBaTesIbHbIE PECYPChI

‘aCTPO(bI/IBI/IKI/I»

06061amIun YpOoK.
Posib pu3uKU U
acCTpOHOMUMU B
3KOHOMUYECKOH,
TEXHOJOTUYECKOH,
COIlMaJIbHOH U
3TUYeCcKOH chepax
JleITeJIbHOCTH
yesJioBeKa

63

06061a1KuN YPOK.
Posib 1 MecTO Ppu3MKU
M aCTPOHOMMUHU B
COBpPEMEHHOU
Hay4YHOM KapTHUHE
Mupa

64

06061aIul YPOK.
Posib pusuyeckoit
TEOPHH B
dbopMUpOBaHUH
npeJcTaBJeHUH 0
bU3MYecKo KapTHHE
Mupa

65

06061ar11i YPOK.
MecTto pusnyeckou
KapTUHbI MUpPa B
ob6uieM psaagy
COBpEeMEHHBIX
€CTEeCTBEHHO-
Hay4HbIX
npeJcTaBJeHUH 0

npupo/jie

66

Pe3epBHBIH YPOK.
MarsuTHoe 1oJie.
JJIeKTpOMarHuTHas
WHAYKLIUS

67

Pe3epBHBIN YPOK.
OnTturka. OCHOBBI
crellMaJbHOM TEOPUU
OTHOCHUTEJIbHOCTHU

68

Pe3epHbIil ypOK.
KBanToBas ¢pusnka.
JJIeMEeHTbI
aCTpOHOMHM U
acTpodU3UKHU

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

OBILIEE KOJIMYECTBO
YACOB I10 [IPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



