IIpunoxxenue
K COJEPXKATEIBbHOMY pa3eily
OCHOBHOM 00pa30BaTeJIbHON NPOrpaMMbl OCHOBHOT'O 00I1IEr0 00pa30BaHuUs

Pabouas nporpamma y4eOHOro npeamera
«PU3UKA»
(0a30BbIil YPOBEHD)
st ooydarommuxces 10 — 11 kaacca

r. Mexaypeuenck 2023



IHHOACHUTEJIBHASA 3AIITMCKA

ITporpamma no ¢u3nke 6a30BOro ypoBHsI Ha YPOBHE CpeAHEro o0Iero oopa3oBaHus pa3pab0oTaHa Ha OCHOBE IMOJIOKEHUH U TpeOOBaHUN K
pe3yibTaTaM OCBOEHHsSI OCHOBHOM oOpa3oBaTesibHOW mporpammsl, npenactaBieHHbIXx B @I'OC COO, a takxke ¢ yuétoM denepaibHoil paboueit
[IPOrpaMMbl BOCIIMTaHUS U KOHIIETIIIMHU NpernoiaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeabHbIX opranuzaiusax Poccuiickoit @enepanum,
peanu3yolmX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

ConeprkaHue mporpaMMsl 1o (U3KMKe HAMPABICHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuatommxcs 10-11 kiaccos
nmpu o0yueHWH uX (uU3NKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-IIEATEIIBHOCTHOrO moaxona. Ilporpamma mo (¢u3MKe COOTBETCTBYET
tpeboBanusiM PI'OC COO K mIaHUPYEMBIM JHYHOCTHBIM, NPEIMETHBIM M METalpeAMETHBIM pe3yibTaTaM OOydeHHs, a TaKKe YYHUTHIBAET
HEOOXOIMMOCTD PeaT3aIi MEXKIIPEIMETHBIX CBSI3€H (PU3UKH C €CTECTBEHHO-HAYYHBIMU YU€OHBIMH NTpeIMeTaMu. B Hell onpeaesnstoTcsi OCHOBHEIC
LEeJN HU3y4eHUs (U3UKM Ha YPOBHE CpelHero ooumero oOpa3oBaHUs, IUIAHUPYEMbIE pPE3YyNlbTaThl OCBOCHUS Kypca (DM3MKM: JIMYHOCTHBIE,
MeTarnpeIMeTHbIe, IpeIMeTHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no (pusmKe BKIIIOYAET:

® [UIAaHUpPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKHU Ha 0a30BOM YPOBHE, B TOM YHCJIE MTPEIMETHBIE PE3YNIbTaThl IO To1aM 00yUYEeHHUS;

e cojepxkaHue yueOHoro npeamera «Pusnkay» mo rogaM o0ydeHUs..

du3nKa Kak Hayka 0 HanOoJsee o0IMX 3aKOHAX MPHUPOJIBL, BHICTYIAst B KAUECTBE YUCOHOTO MPEeIMETa B IIIKOJIC, BHOCUT CYIIIECTBEHHBIN BKJIA
B CHUCTeMY 3HaHUH 00 okpyxkaromeM mupe. [1IkonbHbIN Kypc GU3NKH — CUCTEMOOOpa3yIOMUi AJil €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3ydaeMbIX XUMHEH, Orosioruelt, pusnueckoii reorpadueit 1 acTpoHOMHUEH.
Vcrionb30BaHue ¥ aKTHBHOE IPUMEHEHNE (PU3NYECKIX 3HAHUH ONPEeIsieT XapaKTep 1 pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B Chepe IHEPTreTUKHY,
TPaHCIOPTAa, OCBOEHUSI KOCMOCA, TOJyYeHHs] HOBBIX MaTEPHUAJIOB C 3a/laHHBIMU CBOMCTBaMH U Apyrux. M3ydyeHue pusuku BHOCUT OCHOBHOM BKJIaJ1
B (hopMupoBaHNE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa oOydaromuxcs, B GOPMUPOBAHUE YMEHUIN NPUMEHITh HAyYHBIH METOJ MMO3HAHUS NPH
BBINIOJTHEHUH UMU y4EOHBIX HCCIIE0BaHUM.

B ocHOBY Kypca (u3uku U YpOBHS CpeJHEro o01ero o0pa3oBaHus NOJI0KEH psAA UeH, KOTOpble MOXKHO paccCMaTpUBaTh KakK MPUHIUITBI
€r0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEM KypC SIBISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3/esioB (PU3UKHU,
BKJIIOYAET KaK BONPOCHI KJIACCUUYECKON, TaK U COBPEMEHHON (hU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEl MaTepuan Kypca GU3UKH 00beAMHEH BOKPYT (hU3HYecKuX Teopuil. Beaynmm B Kypce sBisieTcs
(dbopMHpOBaHKE NPEACTABICHUIN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosaraeT MCIOIb30BaHME T'YMaHUTApHOTO MOTEHIMaa (hU3NYECKOW HayKH, OCMBICICHUE
CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOILECTBA, a TAK)KE C MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MTPOOIEMaMH.

Hoes npuknaonou nanpaenennocmu. Kypc Gusuku npenmnonaraeT 3HaKOMCTBO € HIMPOKMM KPYrOM TEXHMYECKMX M TEXHOJOTHYECKUX
IIPUIOKEHUN N3YYEHHBIX TEOPUM U 3aKOHOB.



Hoes oxonocuzayuu peanusyerTcss IMOCPEICTBOM BBEACHHSI DJIEMEHTOB COJEP)KaHUS, MOCBSIIEHHBIX SKOJIOTHYECKHM MpobdieMam
COBPEMEHHOCTH, KOTOPBIE CBA3AHBI C PA3BUTUEM TEXHHUKH U TEXHOJIOTHM, a TAK)Ke 00CYKIEHHS MPOOIJIEM pallMOHAIBHOTO MIPUPOIOTIONIB30BAHMS U
HKOJIOTHYECKOH Oe30MacHOCTH.

Crep:kHEBBIMH 3JIEMEHTaMH Kypca (PU3UKM Ha YpPOBHE CpeIHEero oOIiero oOpa3oBaHuUs SBISIOTCS (uznyeckue Teopuu (hopMUpOBaHUE
MPEJCTABICHHUIA O CTPYKTYPE MOCTPOSHHS (PU3MUECKOM TEOPHH, POJIU PYHAAMEHTAIBHBIX 3aKOHOB U MPUHIMIIOB B COBPEMEHHBIX MPE/ICTABICHUSIX
0 MPHUPOJIe, TPAaHUIAX TPUMEHUMOCTH TEOPUH, IJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U MPOIIECCOB).

CucTeMHO-IeSITeTbHOCTHBIHM MOAX0/] B Kypce (PU3UKU peann3yeTcs Mpexkae BCEero 3a CU€T OpraHu3aliii SKCIIEPUMEHTAIBHOM J1eATEIbHOCTH
oOyyaromuxcs. st 6a30Boro ypoBHS Kypca (M3MKH — 3TO HCIIOJNB30BAaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
a0opaTOpPHBIX PabOT, KOTOpHIE B MporpamMme 1o (GuU3NKe OOBEAMHEHBI B OOMIMN CIUCOK YYEHWYECKHX MPAKTHUYECKUX paboT. Bwimenenue B
yKa3aHHOM IepevHe J1ab0paTOpHBIX padoT, MPOBOJIUMBIX AJII KOHTPOJIS U OLIEHKH, OCYIIECTBISIETCS] Y9acTHUKaMU 00pa30BaTEILHOTO MpoIiecca
HCXO0JISI U3 OCOOCHHOCTEH IJIAaHUPOBAHUS U OCHaIIeHUs kabunera ¢usuku. [Ipu 3TOM oOecreunBaeTcs: OBIaJCHUE OOYJArOIUMUCS YMEHHUSIMU
MPOBOANTHh KOCBEHHBIE M3MEPEHHs, MCCIEAOBAHUS 3aBUCHUMOCTEN (PU3NYECKUX BEIMYUH M MOCTAHOBKY OMBITOB MO MPOBEPKE MPEITI0KEHHBIX
THIIOTE3.

bonbiioe BHUMaHUe yaensieTcsl PEeIIeHUI0 Pacu€THBIX U KaueCTBEHHBIX 3ajad. [Ipu 3ToM [l pacy€THBIX 3a7ad MPUOPUTETOM SBIISIOTCA
3aJla4¥ ¢ SBHO 3aJ]aHHON (PU3UYECKOI MOEIbI0, TO3BOJISIONINE TPUMEHSTh U3YUYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjena Kypca,
TaK ¥ WHTETPHUPYS 3HAHHUSA W3 Pa3HBIX pas3zienioB. [ KaueCTBEHHBIX 3a/lad MPUOPUTETOM SIBIISIOTCS 3aJaHus Ha OOBSICHEHHE TNMPOTEKAHUS
(bu3nYeCKUX SBICHUI U MPOLIECCOB B OKPYIKAIOLIEH KHU3HU, TpeOyroline Bpioopa GU3nueckoi MOAeu JUIsl CUTYallMHi IPAaKTHKO-OPUEHTUPOBAHHOTO
Xapakrepa.

B cootBerctBum ¢ tpedoBanusimu ®I'OC COO k MaTepuaibHO-TEXHUYECKOMY 00€CTICUeHHIO Y4eOHOro mpoliecca 0a30BbId YPOBEHb Kypca
¢bu3MKN Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUS AODKEH H3Y4aTbCs B YCIOBHSX MPEIMETHOro KabwHeTa (DU3MKH WM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB E€CTECTBEHHO-HAY4YHOro IMKiIa. B kaOuHere (PU3MKH JOKHO OBITH HeoOXomumoe jabopaTopHOe
00opynoBaHuE /IS BBIMOJIHEHHS YKAa3aHHBIX B IPOrpaMMe Mo (PU3uKe yYeHHUECKHX MPAKTHUECKUX padoT U AEMOHCTPAallMOHHOE 000pyI0BaHUE.

JleMoHCTpanlMoHHOe 000pyJnoBaHue (HOpMUpPYETCSs B COOTBETCTBUM C NPUHLMIIOM MHUHMMAJIbHOM JOCTATOYHOCTH U OOecreyrBaeT
MOCTAHOBKY NEPEYMCICHHBIX B IpOrpamMMe MO (U3HMKE KIFOYEBBIX JIEMOHCTPAIMA JJIsl MCCIENOBaHMS HM3YYaeMBIX SIBJICHHH U TPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTaIbHBIX 3aKOHOB, UX TEXHHUYECKHUX MPUMEHEHUH.

JlaGoparopHoe 00opyIoBaHUE AJIsl YUCHUYECKUX MPAKTUYECKUX padboT (hOpMUPYETCS B BUJIE TEMATHUECKHX KOMIUIEKTOB U 00€CTIeYnBaeTCs
B pacuéTe OJHOr0 KOMIUIEKTa Ha ABYX oOydarommxcs. TemaTndeckue KOMILIEKTHI Ja00paTOpHOro 000pya0BaHMs AOKHBI ObITh MOCTPOECHBI HA
KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BUIEC IHU(PPOBBIX
nabopaTopuii.

OCHOBHBIMHU TIEJISIMU U3Y4YCHHS GU3UKU B 00IIEM 00pa30BaHUU SIBJISTFOTCS

e (opmupoBaHUE HHTEPECA U CTPEMIICHHUS 00 YUYAIONINXCS K HAYYHOMY U3YYCHHIO TPUPO/IBI, PAa3BUTHE UX HHTEIUICKTYAIbHBIX U TBOPYECKUX

CIOCOOHOCTEMN;



pa3BHUTHE NMPEICTABICHUI 0 HAYYHOM METOJIe TO3HAHUA U (POPMUPOBAHKE HUCCIIEI0BATENBCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBICHUSM;
(hopMHpOBaHHE HAYYHOTO MUPOBO33PEHMSI KaK pe3yibTaTa U3y4eHHs] OCHOB CTPOCHHUS MaTepuH U (yHJaMEHTAIbHBIX 3aKOHOB (DM3HKH;
(dopmMupoBaHUE YMEHHI OOBSCHSTD SBJICHUS C UCIIOIB30BAHUEM (PU3UUECKUX 3HAHUM U HAYYHBIX JI0KA3aTEIIbCTB,;

(hopMupoBaHUe MIPEICTABICHHUN O posin (PU3HUKU TSl pPa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA.

JloCTIKeHHe THX Iieieii oOecreunBaeTCs peleHrueM CIIeIyIONNX 3a7ad B Iporiecce N3ydeHns Kypca GU3NKNA Ha YPOBHE CPEITHEr0 00IIero
oOpa3zoBaHus:

MPUOOPETEHNE CUCTEMBI 3HAHHMA 00 OONMX (U3NICCKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO
(bU3HKY, SIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI aCcTPO(PU3UKY;

(dbopMHUpOBaHHE yYMEHHWH NMPUMEHSATh TEOPETHYECKHE 3HAHHS Uil OOBSCHEHUS (U3UYECKUX SBICHHH B MPUPOAC W I HPUHSTHS
IIPAKTUYECKUX PELIECHUI B [IOBCEJHEBHOW KU3HU;

OCBOEHHUE CIIOCOOOB PELIEHUs pa3IuvHbIX 3aJa4 C IBHO 3aJJaHHOW (M3MYECKON MOEIbI0, 33j1a4, M0/Ipa3yMeBalOINX CaMOCTOATEIbHOE
co3aanue (HU3NUeCKOr MOJIENH, aICKBAaTHON YCIOBHSIM 3aa4u;

MOHUMaHue (U3HYECKUX OCHOB W TMPHUHIHUIOB JEUCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKHX IPOIIECCOB, UX BIHUSHHS Ha
OKPYKAIOIIYIO CPEY;

OBJIQJICHHE METOJIaMH CaMOCTOATEIHLHOTO TUIAHUPOBAHHS W TPOBEACHUS (DU3NYECKHX HSKCIEPUMEHTOB, aHAIM3a W WHTEPIPETAIHI
nH(pOpMaIINH, ONIpeIeNICHHs TOCTOBEPHOCTH MOTYYSHHOTO Pe3yIbTaTa;

CO3/1aHHE YCIIOBUM JUIsl pa3BUTHUS YMEHHMM NMPOEKTHO-UCCIIE0BATENBCKOM, TBOPUECKOMN AESITENbHOCTH.

Ha u3yuenue ¢uzuku (0a30BbIil ypOBEHb) Ha YPOBHE CpeHET0 001ero oopasoanus orsoautcsa 136 yacos: B 10 kimacce — 68 yacos (2 yaca
B Hejenmo), B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).

[penyaraemenii B mporpaMme 1o (Gpu3uke nepedeHpb JTabopaTOPHBIX W MPAKTHIECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YYHUTENb JIeacT
BBIOOp MpOBeIeHHs Ta0OPATOPHBIX PA0OT U OMBITOB C YUETOM MHIMBUAYAIBHBIX OCOOEHHOCTEH 00yUaromuxcs.



COIEP)KAHUE OBYYEHUA
10 KJIACC

Pa3zpnen 1. @usuka u MeTOABI HAYYHOI' 0 NTO3HAHUA

®usuka — Hayka o npupoje. Haydnble MeTOApl MO3HAHUA OKpPYXArolero Mupa. Poib 3KCIepUMEHTa U TEOPUH B IPOLECCE MMO3HAHUS
MPUPOJIBL. DKCIEPUMEHT B (DU3HKE.

MogenupoBanue (QuU3NUECKUX sBIEHUH U mporeccoB. Hayunble runoresbl. du3nueckue 3aKOHbl U TEOPUH. I'paHUIBI TPUMEHUMOCTH
¢u3nvecknx 3aKkoHOB. [IpUHITUIT COOTBETCTBUSI.

Posb 1 MecTo Gu3uKu B JOPMUPOBAHUU COBPEMEHHOW HAyYHOU KapTHUHBI MUPA, B TPAKTUUECKON ACSITEILHOCTH JIIO/ICH.

Llemoncmpayuu

AHAaIOroBbBIE U ITU(PPOBBIE U3MEPUTENILHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUHUKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe ABnxkeHne. OTHOCUTENIBHOCTh MEXaHn4YecKoro ABmxkeHus. Cucrema orcuéra. TpaekTopusi.

[lepemenienue, ckopocTh (CpeaHsst CKOPOCTb, MTHOBEHHAs: CKOPOCTh) M YCKOPEHUE MaTepUaIbHOW TOUYKH, UX MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. CJ0KeHUE EPEMEIIICHUI U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE TMPSMONHMHEWHOe BIKeHue. ['paduku 3aBUCUMOCTH KOOpPIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U
MepeMenIeHrs MaTepUaTbHOM TOYKH OT BPEMEHH.

CBoOonHOe majieHue. Y cKopeHre cBOOOIHOTO HaieHus.

KpuBonuneliHoe nBuxeHue. [[BUKeHUE MaTepUaIbHOW TOYKH 110 OKPYKHOCTH € IIOCTOSTHHOM ITO MOJIYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb,
nuHEerHas ckopocTk. [lepron u gacrota oOparmieHus. LieHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckre ycTpoiicTBa U IPAKTUYECKOE TPUMEHEHUE: CITUOMETP, JIBUKEHUE CHAPSAOB, LIEMTHbIE U PEMEHHBIE NTepeJayu.

Jlemoncmpayuu

Mopenb cucteMsl OTCUETA, MIUTFOCTPALIMS KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue IBUKECHUIA C UCTIOIH30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKeHHOM IIPOCTPAHCTBE.

Habmronenue aBm>xeHus Tena, OpOIIeHHOT0 MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHHs CBOOOTHOTO MaICHUSI.



HampaBnenue ckopocTy pu ABUKEHUU IO OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO IBMKCHHUS C IIEJIBIO OTPEIETICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOUIEHUSI MEXKIY NYTSIMH, HPOWIECHHBIMU TEJIOM 3a IMOCIEAOBATEIbHbBIE PABHBIE MPOMEXKYTKH BPEMEHU NPHU
PABHOYCKOPEHHOM JIB)KEHUU C HaYaIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune ABUKEHUS IIapUKa B BA3KOM )KUIKOCTH.

W3ydenue aBMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpunnmun otHocuTensHOCTH ["anunes. [lepsiii 3akoH HetoToHA. IHEpIIMaNbHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoit 3akoH HploToHa nnms mMarepuanbHOM Touku. TpeTtwil 3akoH HbroroHa st
MaTepUaIbHbIX TOUEK.

3akoH BceMHpHOTO TsAroteHus. Cuna tspkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokos, ckoyibxeHus, kauenus). Cuna Tpenus. Cyxoe tpeHue. Cuia TpeHHUS! CKOJIBKEHUS M CUJa TPEHHS TOKOS.
Koaddunment tpenus. Cuna conpoTHBIEHUS IPU JBUKSHUH TeJa B KUAKOCTH WM Ta3e.

[TocTynarensHOE U BpaliateabHOe ABUKEHNE a0COIIOTHO TBEPIOTO Tea.

MOoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. [lnedo cunbl. YcinoBus paBHOBECHS TBEPAOTO TeEa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue uHepuu.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue CHIL.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT AepopMaIiii.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U NTAJACHUU.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecusl TBEPAOTO Tena. Bunibl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

Nzyuenune aBuxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pa3iie, OT Ux aedopmariui.

UccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TEJa, UMEIOLIETO OCh BPAILCHHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

Nmnynbc MaTepuanbHON TOYKH (Tea), CHCTEMbl MaTepHANIbHBIX TOYEeK. VIMITyNnbC CHIIBI M U3MEHEHHE UMIYNbca Tea. 3aKOH COXPAaHEHUS
uMITyJibca. PeakTuBHOE JBUKEHUE.

Pabota cribl. MOIIHOCTE CHIIBI.

Kunerndeckast sHeprusi MaTepraibHON TOUKU. TeopeMa 00 N3MEHEHUH KHHETHYECKON YSHEPTHH.

[TorenumanpHas dSHeprus. [loTeHIManmpHAs SHEPTHS YHOPYro JAeGOpPMUPOBAHHOW NpPYXKHHBI. [loTeHIManbHAas SHEPTrHs Tela BOIU3U
MOBEPXHOCTU 3E€MJIH.

[ToTeHnuanpHBIE M HEMIOTCHIMATbHBIE CUIIBL. CBsI3b paOOThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW SHEPTHH CUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne ycTpoiuCcTBa U IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOIIEP, IPYKUHHBIN IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

[lepexon moTeHUMATBHON YHEPTUU B KHHETUUYECKYIO M OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

W3yueHre abCONMIOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO IBYX OJJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHITBI C K3MEHEHHEM MEXaHUYECKOI SHEPruu Tella Ha MPUMEPE PACTSHKEHUST PE3UHOBOTO XKIyTa.

Paznen 3. MoJsiekyJisspHasi pu3uKa 4 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH U UX ONBITHOE 000ocHOBaHUE. bpoyHoBckoe nBmkenue. uddysus. Xapakrep
JBYDKEHUS U B3aUMOJIEHCTBUS YaCTULL BelllecTBa. MOIeIM CTPOEHUS ra30B, KUIKOCTEH U TBEPABIX TN U 00bSICHEHHE CBOWCTB BELIIECTBA HA OCHOBE
THX MoJeneil. Macca u pazMepsl Mosiekyil. KonmnuectBo BewecTsa. [loctossHHas ABorapo.

Tennosoe paBHOBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Llenscus.

Mozens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KMHETHYECKOW TEOPUH HIICATBHOr0 raza. AOCONIOTHAs TeMIepaTypa Kak
Mepa CpeJHEld KHHETUYECKOM SHEpPruM TEIUIOBOro ABrkeHus dactul rasa. [llkama temnepatyp KeneBuna. ['a30BblIE 3aKkOHBL. YpaBHEHHE



MenneneeBa—Knaneiipona. 3akon [lanproHa. M3ompouecchl B HAEaNbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BelecTBa. [ 'paduyeckoe
IpeICTaBICHUE H30IIPOIIECCOB: H30TEPMa, U30X0pa, u300apa.

TexHU4ecKre yCTpONCTBA U IPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, JOKA3BIBAIOIINE JTUCKPETHOE CTPOCHHE BENIeCTBa, (poTorpaduri MOJIEKYJT OPraHUuIECKUX COCIUHEHUH.

OmnbiTel 10 UG Y3UN KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKECHHS.

Mogens onbita lltepHa.

OnbITHI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOJEHCTBHUS.

Mopenb, WUTIOCTPUPYIOLIAsk IPUPOY JIaBJICHUS ra3a Ha CTEHKHU COCya.

OnbITHI, WIUTIOCTPUPYIOLIUE YPABHEHHE COCTOSHUS UJI€AJIbHOTO I'a3a, U30IIPOLIECCHI.

Yyenuueckuil sxcnepumenm, n1abopamoptvie pabomol

OmnpeneneHre MacChl BO3yXa B KIIACCHON KOMHATE Ha OCHOBE U3MEPEHHI 00bEMa KOMHATEHI, TAaBJICHUS ¥ TEMIIEPATypPhl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/y TAPAMETPAMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoauHamMuUeckass cucteMa. BHYTpEHHsSIS SHEPTrusk TEPMOIUHAMUYICCKOW CHCTEMBI M CIIOCOOBI e m3MeHeHus. KonmuecTBO TeIioThl U
paborta. BHyTpeHHss SHEprusi 0JHOATOMHOTO HJEabHOTO Ta3a. Buabl Temionepenaun: TEIIONpPOBOAHOCTh, KOHBEKIIMS, U3TyYeHHUE. Y AelbHas
TEIIOEMKOCTD BellecTBa. Komn4yecTBo TEIOTHI MpH TeIUIonepeaaye.

[Tonsitue 00 agmabatHOM mporiecce. [lepBbiii 3aK0H TepMoanHamMuKH. [IpuMeHeHHe MepBOro 3aKOHA TEPMOIUHAMUKH K M30MPOIECCAM.
I'paduueckas unTepnperanus paboTh rasa.

Bropoii 3akoH TepmonnHaMuku. HeoOpaTHMOCTh MPOIIECCOB B IPUPO/IC.

TennoBble MamnHbl. [IpuHIUIBL qeHCTBUS TEIUIOBBIX MaluH. [IpeobpazoBanus sHEpruu B TEIUIOBBIX MalnHax. KoagpuimeHT noiaeznoro
neiictBus TernoBoi MammHbl. Hukn KapHo u ero ko3 GuImeHT moie3Horo AecTBrs. DKOIOTHYECKUE MPOOIEMbl TETIOHEPT €TUKH.

TexHuveckue yCcTpoiCcTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTATEIh BHYTPEHHETO CTOPaHUsl, OBITOBOM XOJIOIUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH YHEPTUH Teja P COBEPIICHUH PaOOTHI: BBUIET MPOOKH U3 OYTHUIKU MO IEWCTBUEM C)KAaTOTO BO3/1yXa, HArpeBaHHE
a¢upa B 1aTyHHOU TpyOKe MyTEM TpeHHUs (BUAECOJEMOHCTPALIMS).

W3meHeHne BHYyTpeHHEH sHepruu (TemMrepaTypsl) Tela Ipu Teruionepeaaye.

OnbIT 10 aaradaTHOMY PaCIIMPEHUIO BO3AyXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, [BUTATENsl BHYyTPEHHETO CrOPaHHUs, PEaKTUBHOIO JBUTATEs.



Yuenuueckuii skcnepumenm, nabopamopnsie pabomol
N3mepenne yaenbHOU TEI0EMKOCTH.

Tema 3. Azpezamnble cocmoAanusn eeuiecmea. Daszoevle nepexoébt

[TapoobpazoBanue u kouaeHcauus. Mcmapenue u kumeHue. AOGCOIIOTHAsE M OTHOCHTENbHAs BIAXKHOCTh BO3Ayxa. HachllieHHbIN map.
VY nenpHas TemI0Ta NapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT AaBJICHUSL.

Teépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHs CBOMCTB KpucTaoB. JXKuakue kpuctamibl. COBpeMEHHbIE MaTepHaIIbI.
[TnaBnenue u kpucTamu3anus. Y AelbHas TerioTa miaBieHus. Cydomumarus.
VYpaBHeHUE TEIJIOBOro OaiaHca.

TexHuveckrue ycTpoHCTBa U MPAKTHYECKOE MPUMEHEHHUE: TUTPOMETP M MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHU TOJIYUSHHUSI COBPEMEHHBIX
MaTepuasioB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npu noHW>KEeHHOM JaBICHUU.

Crioco0bI U3MEPEHUSI BITAXKHOCTH.

Habmronenne HarpeBaHus ¥ IJIABJICHHS KPUCTAITHYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaIOB.

Yuenuueckuti sxcnepumenm, 1abopamoprvie pabomol

N3mepenne OTHOCUTENBHOM BIIa’KHOCTH BO3yXa.

Pa3pnen 4. DiiekTrpoguHaMmuka
Tema 1. dnekmpocmamuka

:‘)HGKTpI/ISaHI/IH TCII. :‘)J'ICKTpI/I‘ICCKI/Iﬁ 3apsa. Z[Ba BHUOA JJICKTPUYICCKUX 3apssa0B. HpOBOI[HI/IKI/I, JUDBJICKTPUKU WU TTIOJYIIPOBOIHHKH. 3aKoH
COXPAHCHUSA SJICKTPHUICCKOI'O 3apsaa.

BaumopeiictBue 3apsanoB. 3akon Kynona. TodeuHbli a5eKTpUYeCKuii 3apsia. DiiekTpudeckoe mosie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIA.
[TpuHIMI CyNeprO3UIINH SIEKTPUUECKUX TMoJei. JIMHIM HanpsHKEHHOCTH AJEKTPUUYECKOTO TOJIS.

PaGora cun anekrpocrarndeckoro nous. [lotennman. PazHocts nmoTennuanos. [IpOBOAHUKY U JUAIEKTPUKU B DIEKTPOCTATHIECKOM TIOJIE.
JusnekTpudeckasi IPOHUIIAEMOCTb.

OnexrpoéMkocTs. KonaencaTop. Di1eKTpoEMKOCTh INIOCKOTO KOHAEHCATOpa. JHEPTHUS 3apsKEHHOTO KOHIEHCaTopa.

TexHuueckue YCTpOCTBA W MNPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOI, 3JEKTPOMETpP, 3JIEKTpOCTaTHYecKas 3allliTa, 3a3eMJICHHE
ANEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAIBHBIN amnmapaT, CTpYHHBIH MPUHTED.



Jlemoncmpayuu

YCTpOUCTBO U IPUHIUI AEUCTBUS HIEKTPOMETPA.

B3anMopeiicTBre HadIEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JIE 3apsyKEHHBIX TEll.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DIIEKTPOCTATUYECKAs 3aIUTA.

JIMDIIEKTPUKHU B 3IEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh JJICKTPOEMKOCTH IIOCKOTO KOHJEHCAaTOpa OT IUIOHIAAM IUIACTHUH, PACCTOSHUS MEXKIY HUMHU U JUIJICKTPUYECKOM
MIPOHHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3nekmpuyeckuil mox. Toxu 6 paznuunvix cpeoax

DIIEKTPUYECKUH TOK. Y CIIOBUSI CYILIECTBOBAHUS AJIEKTpUUECKOro Toka. Mctounnku Toka. Cuna Toka. [IoCTOSSHHBIN TOK.

Hanpsixenue. 3akon Oma ai1d y4acTka Lenu.

DNEeKTpUUECKOEe COIPOTUBJICHHUE. YIEIBbHOE CONpPOTHUBIEHUE BellecTBa. llocienoBaTenbHOe, MapajuleIbHOE, CMEIIAHHOE COEAMHEHUE
IIPOBOJTHUKOB.

PaGora snextpudeckoro Toka. 3akoH J[xoyms—JIeHnia. MOMHOCTH 3JEKTPUUECKOTO TOKA.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONMPOTHBICHHUE MCTOYHMKA TOKa. 3akoH Oma s MOJHOM (3aMKHYTOM) 3JIEKTPUUYECKON IIETH.
KopoTtkoe 3aMbikanue.

DNEeKTPOHHAs TPOBOJIUMOCTb TBEPBIX METANIOB. 3aBUCUMOCTh COMPOTUBJICHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTbD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAass M MpPHUMECHas MPOBOAMMOCTh TMOIYNPoBOAHMKOB. CBoiicTBa pP—N-mepexona. I[lomynpoBoaHHKOBBIE
IpUOOPHI.

DIIEKTPUYECKUH TOK B pacTBOPAX U pacIiaBax 3JICKTPOJIUTOB. DJIECKTPOJUTHUECKAS TUCCOIUALINS. DJIEKTPOIIHU3.

DneKTpruyYecKuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [1nazma.

TexHuveckue yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAaT, UCTOUYHUKH TOKA, DJIEKTPOHArpeBaTEIIbHBIC
npuOOpbI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMNPOTHUBICHHUS, BaKyyMHBI JAHMOA, TEPMHUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN JTUOJI, TaIbBAaHUKA.

Jlemoncmpayuu



W3mepenue cuiibl TOKa M HaIPSIKSHUS.

3aBUCUMOCTE COIIPOTUBJICHUA HUIMHAPHUYCCKUX ITPOBOJHUKOB OT JJIMHBI, IJIOMAAN MMOIICPEYHOI'0 CCUCHUA U MaTCpuaja.

CMmenraHHOE COeIMHEHHUE ITPOBOTHUKOB.

[Ipsimoe u3MepeHue MEKTPOABUKYIIEH cuibl. KOpoTkoe 3aMblkaHKe TallbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHET'O COMPOTHUBIICHUSI.

3aBHCHMOCThD COIIPOTUBJICHHA MCTAJUIOB OT TEMIICPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psia v IPOBOJIUMOCTh BO3yXa.

OnHOCTOPOHHSSI MPOBOJUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yueHne cMEIanHOro COEMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABUKYIIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmronenue anekrponusa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kilacce oCylIECTBISETCA C YUETOM COIEpPKATENbHBIX MEKIIPEIMETHBIX CBSI3el C Kypcamu
MaTeMaTHKH, OUOJIIOTHH, XMMHHU, Teorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemuvie noHamusi, CBSI3aHHBIE C W3yYECHHEM METOIOB HAyYHOTO TO3HAHUS: SBJICHHE, HAYYHBIH (akT, THIOTE3a, (huzndeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOII0IEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENIb, U3MEPEHHE.

Mamemamuxa: pelnieHre CUCTEMBI YpaBHEHUH, TuHelHas QyHKIus, napadona, runepOona, ux rpadukd U CBOWCTBA, TPUTOHOMETPHUECKUE
(1)YHKHI/II/I: CHUHYC, KOCMHYC, TAHTI'CHC, KOTAHI'CHC, OCHOBHOC TPHUIOHOMCTPHYCCKOC TOXIACCTBO, BCKTOPbI M HUX IMPOCKIHMKU HAa OCHU KOOpAMWHAT,
CJI0KEHHE BEKTOPOB.

Buonocus: mexannueckoe NBHKEHUE B JKUBOW mpupone, Tuddysus, 0CMOC, TEIIOOOMEH MXHBBIX OPraHM3MOB (BHUIbI TEILIONEpEIayH,
TEIJIOBOE PaBHOBECHE), ITEKTPUUYECKHUE SIBICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAs Macca, TeIJIOBbIE CBOWCTBA TBEPIBIX TEl,
KHUJIKOCTEH M ra3oB, AJIEKTPHUECKUE CBOMCTBA METAJIOB, AJIEKTPOIUTUYECKAs JUCCOLIMAIIHS, TalbBAHHUKA.

l'eoepaghus: BNaxxHOCTHh BO3AyXa, BETPHI, OAPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUN C MCMOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHKE, MOALIUITHUKY, UCIOIb30BaHNE 3aKOHA
COXpAaHEHHs MMITyJIbca B TEXHHUKE (pakeTa, BOAOMET U APYTUE), IBUraTeslb BHYTPEHHErO0 CropaHus, naposas TypOuHa, ObITOBOM XOJIOJWIbHUK,
KOHAMIIMOHEDP, TEXHOJIOTUH MOJIYYSHHs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, 1 HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKAs
3alUTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KCEPOKC, CTPYWHBIA MPUHTEP, AJIEKTPOHArpeBaTeIbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIIbHBIE MPUOOPHI,
raJibBaHUKa.



11 KJIACC

Pa3zpnen 4. DiekTpoauHaAaMuKAa

Tema 3. Maznummnoe none. I1eKmpoOMaZHUMHAA UHOYKUUA

[TocTrosiHHbIE MarHuThl. B3anMoneNCTBHE IOCTOSHHBIX MAarHUTOB. MarHutHoe mnosne. BekTop MarHuTHOW WHAYKUMH. [IpuHUmMN
CYNEPNO3UIIMU MarHUTHBIX MToJied. JIMHMKM MarHuTHON MHAYKIMKU. KapThHa JTMHUIA MarHUTHON MHAYKIHUH MOJIS MOCTOSHHBIX MarHUTOB.

MarnuTtHOe moje IpOBOJHMKA C TOKOM. KapTWHa NMHUN MHAYKUMHA MarHUTHOTO MOJISI IJIMHHOTO MPSIMOTO MPOBOJHHMKA M 3aMKHYTOI'O
KOJIBIIEBOT'O MMPOBOJIHHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoneiicTBue npoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HalpaBJIeHHUE.

Cuna Jlopeniia, e€ Moaynb U HampaBieHUe. [[BukeHHe 3apsyKEHHOM YaCTHIIBI B OJHOPOJHOM MarHUTHOM Tofie. PaGoTa cuisl JlopeHia.

SIBneHue HNEKTPOMarHUTHOM WHAYKUMU. IIOTOK BekTopa MarHUTHOW MHAYKIMH. OJEKTPOABMXKYIIAs CHJIAa HMHAYKIUU. 3aKOH
AJIEKTPOMArHUTHON nHAyKunu dapanes.

BuxpeBoe nsnexTpuueckoe mojie. DJIEKTPOJBIKYIIAs CUjia WHAYKIMH B IPOBOJHHUKE, ABMXXYIIEMCS IOCTYNAaTEIbHO B OJHOPOJAHOM
MarHUTHOM TIOJIE.

IIpaBuiio Jlenna.

NuaykTuBHOCTD. SIBlIEHHE CAMOMHAYKIIMH. DJIEKTPOJBIIKYIIAS CHJIa CAMOUH TYKIUH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHHuecKne YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: IMOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI, 3JIEKTPOJABUIATEIb, YCKOPUTEIIU
AJIEMEHTapHBIX YACTHLl, NHAYKIUOHHAS 1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE FJIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIuHuK MHIYKIUY MarHUTHOTO TOJIS.

B3anmopeincTere 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHNE NEKTPOMArHUTHOM HHAYKIUH.

IIpaBuno Jlenua.



3aBUCHUMOCTD AJIEKTPOJBHIKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHMSI MarHUTHOTO IOTOKA.
SIBrieHME CAaMOUHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yueHne MarHuTHOTO NOJIA KATYLIKH C TOKOM.

UccnenoBanue neicTBUs MOCTOSHHOTO MarHUTa Ha paAMKY C TOKOM.

HccnenoBanue sSBIEHUS 3J€KTPOMArHUTHOM UHAYKIUH.

Paznen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u IneKmpomMazHuUmMHbvle KoJa1edanus

KonebarenpHast cucrema. CBoOOmHBIE MexaHWYeckue koyeOanws. ['apmonmdeckue konebOanus. Ilepwon, wacrora, amrummryaa u ¢asa
koneOanui. [IpyxMHHBIH MasTHUK. MareMaTHYeCcKHuil MasTHHK. YpPaBHCHHE TapMOHHMYECKHX KojeOanwii. [IpeBpaiieHne »HEprum mpH
rapMOHUYECKUX KOJICOaHHSIX.

Konebarenpublit koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJI€OaHUS B HJCAIBHOM KOJIeOaTelbHOM KOHType. AHAJIOTHS MEXIy
MEXaHHUYECKUMHU U 3JIEKTPOMArHUTHBIMU Konebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SJHEPTUH B UCAIbLHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBieHune o0 3aTyxarolMX KoyieOaHUSX. BBIHYXIeHHbIE MexaHWdeckue koieOaHus. PesoHaHc. BeIHYXIEHHBIC AIEKTPOMATrHUTHBIC
Kosie0aHusl.

[lepemennsblil Tok. CHHYCOMIANIbHBIN IEPEMEHHBINA TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U IEUCTBYIOIEE 3HAUYEHUE CUIIbI TOKA
1 HaTIPSIKEHUSL.

Tpancdopmarop. IIpousBoacTBo, mepemadya U MOTPEOJICHUE DIIEKTPUUECKOW HHEPruu. OKOJIOTMUYECKHE PHUCKU IPH TMPOU3BOJICTBE
anekTposHepruu. KynbTypa UCHoIb30BaHUS IEKTPOIHEPTUHU B TIOBCEIHEBHOM JKU3HU.

TexHu4ecKre yCTpoCTBa U IPAKTUUECKOE TPUMEHEHHUE: AIEKTPUIECKUN 3BOHOK, T€HEpaTOp MEPEMEHHOTO TOKA, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeIbHOW CUCTEMBI (TIPYKUHHBIN UM MAaTEeMaTUISCKUN MAsSTHUK).

Hab6nronenue 3aryxaronmx KojieOaHu.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

CB0OOHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcuorpaMmbl (3aBUCUMOCTH CHITHI TOKA U HATIPSDKEHUS OT BPEMEHH ) JJIs1 DJIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc npu nociaenoBaTeIbHOM COSTMHEHUH PE3UCTOPA, KaTYIIKH HHAYKTUBHOCTH M KOHAEHCATOpA.

Monenb TUHUY 3JEKTPOIepe1adH.



Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCUMMOCTH TIEPHOA MAJIBIX KOJICOAHM Ipy3a HA HUTU OT JUIMHBI HUTHU U MacChl Tpy3a.

HccnenoBanue nepeMeHHOTO TOKA B IIEMH U3 MTOCIIEIOBATEILHO COCTMHEHHBIX KOHICHCATOPA, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u In1eKmpoMazHUmMHble 60JIHbL

Mexanudeckue BOJIHBI, yclioBUs pacnpoctpaHeHus. [lepuoa. CkopocTh pacnpocTpaHeHus: W JJIMHA BOJIHBL. [lomepeunbie U MpoaoIbHbIC

BOJIHBL. IHTEepdepenns u nudpakius MeXaHUUeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
DNeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUS U3Iy4CHUS 3JI€KTPOMarHUTHBIX BOJIH. B3anmHuast opuenranus BekropoB E, B, V B anexTpoMarautHoi

BosiHe. CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHUE, IIPEeJIOMIICHHE, ToNsIpu3anus, Audpakius, nHTepdepernns. CKopocTb 3IEKTPOMAarHUTHBIX

BOJIH.

[Ikana 3eKTpoMarHuTHHIX BOJH. [IpuMeHeHNe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHLIMIIBI pagrocBA3U U TeneBuAcHU. Paguonokamnus.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpeibl.

TexHudeckue ycTpONCTBA W INPAKTHUECKOE NPUMEHEHHE: MY3bIKaJIbHbIE HMHCTPYMEHTBI, YJIbTPA3BYKOBas IUArHOCTUKA B TEXHUKE HU

MeAMLMHE, pagap, paAMoNpuéMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

Obpa3oBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

Hab6nronenue otpaykeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue untephepeHnu u AUPpakiiuu MEXaHHIYECKUX BOJH.

3BYKOBOM pE30HAHC.

Hab6mronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOM U 4aCTOTOM KOJIeOaHMi.

HccnenoBanue cBOWCTB AJIEKTPOMATHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIICHHE, TIONspu3aius, Tudpaxius, HHTephepeHIIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonauHeiiHOe pacpocTpaHeHUE CBeTa B OAHOPOIHOM cpene. JIyu cBeta. ToueuHblil HCTOYHUK CBETAa.
OTtpaxenue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUi B IIIOCKOM 3epKalie.

[Tpenomnenue cBera. 3aK0HBI IPEJIOMIICHUS CBeTa. AOCOIIOTHBIN TTOKa3aTesb npenomieHus. [lonHoe BHyTpeHHee oTpakenue. [IpeaenbHblit

YTOJI IIOJIHOT'O BHYTPCHHCTO OTPAKCHUS.

Hucniepcus ceeta. CinoxxHblid coctaB Oesoro cera. L{Ber.



Cobuparone u pacceuBaroniue JUH3bL. ToHkas nuH3a. QOKYyCHOE pacCTOSIHHME W ONTHYeCKas cuijia TOHKOM JuH3bL. [locTpoenue
n300pakeHUI B COOMPAIONINX U pacCeUBarOIUX JrH3aX. DopMyia TOHKON JIMH3BL. YBEJINYECHUE, TaBAeMOE JTNH3OM.

[Ipenenbl nPUMEHUMOCTH TEOMETPUUYECKON ONITHUKHU.

BonnoBass onrtuka. HaTepdepenuus cBeta. KorepeHTHble HCTOYHHMKH. YCIOBUS HAOMIOACHHS MAaKCUMyMOB H MUHHMYMOB B
nHTep()EPEHITMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxius ceera. JudpakunonHas peméTka. Y cioBue HabMI0IeHUS TJIaBHBIX MAKCUMYMOB MIPH MaJIeHUH MOHOXPOMATHYECKOr0 CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[losapusanus ceera.

TexHuuyeckue ycTpoilcTBa M MpPaKTUYECKOE MPUMEHEHME: OYKH, Jyna, (oToamnmapaT, MPOEKIMOHHBIA ammapar, MUKPOCKOI, TEIECKOIL,
BOJIOKOHHAS ONTUKA, TU(PPaKIIMOHHAS PEIIETKA, TOJISPOHI.

Jlemoncmpayuu

[IpsimonuHEeHOE pacpocTpaHeHHe, OTpaKeHUE U MpejoMieHne ceeta. OnTHuueckue mpuoopsI.

IlonHOE BHYTpeHHEE oTpakeHue. Moenb cBeToBOa.

HccnenoBanue cBOMCTB N300pakKeHUM B JIMH3AX.

Mopenu MUKpOCKOMA, TEIECKOIA.

Hab6mronenue nnrepdepeHimm crera.

Hab6mronenue nudpakuum cBeta.

Habmronenue aucnepcun cBera.

[Tonydenue criekTpa ¢ TOMOIIBIO PU3MBI.

[Tonmyuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIMOHHON PEIIETKH.

Habnronenue nonsipu3aiiy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3mepenne nokazaress MpeioMIICHUs CTEKJIA.

HccnenoBanue cBOMCTB N300paKEHHIA B JIMH3AX.

Hab6nronenue qucnepcun cBeTa.

Pa3nen 6. OcHOBBI crienAJIbHON TEOPUH OTHOCUTEILHOCTH
I'panuubl IPUMEHUMOCTH KJIACCUYECKOW MeXaHMKHU. IlocTynaTel crenuanbHOM TEOPUM OTHOCHUTEIIBHOCTU: WHBAPUAHTHOCTH MOIYJIS
CKOPOCTH CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DWHINITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMe/ICHHE BPEMEHH U COKPAILCHUE JITTHHBI.



OHeprus U UMIYJbC PEIATUBUCTCKON YaCTHULIBI.
CBs13b Macchl € PHEPIUEN U UMITYJILCOM PEJIATUBUCTCKON YaCTULBl. DHEPIUs ITOKOSL.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonbl. Dopmyna [nanka cBsizu SHEPrUM POTOHA C €r0 YACTOTONH. DHEPTUsl U UMITYJIbC (DOTOHA.

OtkpeiTie u uccnenoBanue hotodpderra. Onwitel A. I'. CtonetoBa. 3akonbl Gporodddekra. YpaBHeHue DiiHmTeHa s GoTodddexTa.
«Kpacnas rpanuma» potodrddekra.

Hasnenue cera. OnbitTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpoHCTBa U MPaKTUYECKOE MPUMEHEHHE: (OTOIIeMEHT, (POTOJATUHK, COTHEYHAs OaTapesi, CBETOAHO.

Jlemoncmpayuu

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM TIIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddekTa.

Ceeroauos.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuto o -dactum. [lranerapnas moxens atoma. [loctynmatel bopa. Msnydenne u
norjouieHrue GOTOHOB MPH MEPEX0ie aTOMa C OJTHOTO YPOBHS dHEPruu Ha Apyroil. Buasl ciektpoB. CrekTp ypoBHEH SHEPrUu aToMa BOJIOpOa.

BonHoBble cBolicTBa yactull. Bonuel ne bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyaan3M.

CrioHTaHHOE U BBIHYKIEHHOE U3TyUEHHE.

TexHuyeckre ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHaIn3 (CIIEKTPOCKOM), JIa3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopra.

Omnpenenenne JIMHBI BOJIHBI Ja3epa.

HaGnroneHne nuHeyaThIX CIIEKTPOB U3TyUYESHHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

Hab6mronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe sa0po



DKCIepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh cTpoeHus siapa. OTkpbITHE paguoakTUBHOCTU. OnbIThl Pezepdopa no onpeneneHuo cocraBa
pannoakTUBHOTO M3nmydeHus. CBoiicTBa anb(a-, 6eta-, raMMa-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBbIE OPTraHU3MBI.

OTtkpbiTHE TpOoTOHA U HelTpoHa. Hyknonnast mozens siapa ['eiizenOepra—lBanenko. 3apsn siapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacman. ['aMMa-u3nydeHne. 3aKOH paiMOaKTUBHOTO pacraia.

DHeprust CBA3M HYKJIOHOB B sJipe. SaepHble cuibl. JledekT Maccel spa.

Snepublie peakuuu. JleneHnue u cuHTe3 sA€p.

Snepubiii peaktop. Tepmosinepubiii cunte3. IIpoGneMbl M NEpCHEKTUBBI SJIEPHOM SHEPreTHKH. DKOJOIMYECKHE AacMeKThl sIepHOMN
SHEPreTHKHU.

DiieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOIIOICHHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUII.

dyH/1aMEeHTAIbHBIE B3aUMOICUCTBUS. EMMHCTBO (pr3nyecKoi KapTHHBI MUPA.

TexHuueckue yCTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: T03UMETp, KaMepa BuibcoHa, saepHblii peakTop, aroMHas 6omoa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOLIUX YACTHULI.

Yyenuueckuil sxcnepumenm, n1abopamoptvie pabomol

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hOTOTpadusiM).

Pasnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Oransl pa3Butus actpoHoMmuu. [IpukinagHoe u MUPOBO33pEHUECKOE 3HAYCHHE ACTPOHOMMUHU.

Bun 38é31H0T0 HeOa. Co3Be3ausi, spKue 3BE3/1bl, IIIAHETHI, X BUANMOE JBUKCHHUE.

Conneunas cuctema.

Connue. ConmHevnast akTUBHOCTB. VicTounuk sHeprun CosHIla 1 3BE3/1. 3BE3/1bI, X OCHOBHBIE XapaKTepUCTHKU. /lnarpamma «CreKTpasibHbIHI
KJIaCC — CBETUMOCTbY». 3BE3/IbI IJIaBHOM IMOCJIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JJI 3BE3] IJIaBHOM IMOCIEI0BATEIILHOCTH.
Buyrpennee ctpoenue 38€31. COBpeMEHHBIE TTPEICTABICHUS O TPOUCXO0KICHUH 1 3BOToNMK CoJTHIA U 3BE3/T. DTaIlbl )KU3HU 3BE3 .

Mineunsiit [IyTs — Hama [Manaktuka. [lonoxxenne u nerxenue Connna B ['anaktuke. Tumbl ragaktuk. Paguoranaktiky v kBazapbl. YEpHBIE
JBIPBI B SIIPax TaJaKTHUK.

Bcenennas. Paciupenne Beenennoii. 3akon Xa66ma. Pasoeranue ranaktuk. Teopus bonbioro B3peiBa. PenukToBoe n3nyueHue.

Macmtabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus



Habmtoienust HeBOOPY>KEHHBIM I1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKESHUI JJI ONpeIeNICHUS MOJIOKEHNS HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3/1usi CeBEpHOro MOMyIIApUs U SIPKUE 3BE3/IBI.

Hab6mronenus B reneckon Jlynsl, maner, Mieunoro [TyTu.

O6o0maronee NOBTOpeHne

Posib ¢pu3nKu 1 aCTPOHOMUH B IKOHOMUYECKOM, TEXHOJIOTUYECKOM, COMATBHON B ATHYECKOH chepax AesITeTbHOCTH YeI0BEKa, POJIb U MECTO
(U3UKH U aCTPOHOMHHU B COBPEMEHHOW HAay4YHOW KapTHHE MHUPA, POJib (HU3UYECKON TeOpuH B (OPMHUPOBAHWUU TPEACTABICHUA O (PU3HUECKOU
KapTUHE MHUpPA, MECTO (PU3NYECKOM KApTUHBI MUPA B OOIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUN O IPUPOJIE.

MexnpeaMmeTHblie CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce ocyliecTBiseTcsa ¢ y4€TOM coAepKaTelbHbIX MEKIIPEIMETHBIX CBSI3el C KypcaMmu
MaTeMaTHKH, OUOJIOTHH, XUMHHU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemuule noHamus, CBI3aHHbIE C M3yYEHHEM METOJ0B HAYYHOI'O MO3HAHUS: SIBJICHHE, HAy4yHbIM (akT, rumnoresa, ¢puznyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOI0IEHUE, SKCTIEPUMEHT, MOICTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pemieHUEe CHUCTEMBbI ypaBHEHUH, TPUTOHOMETpHYECKHe (YHKIMU: CHHYC, KOCHHYC, TaHTEHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPbl U MX MPOEKIUN HA OCU KOOPJIMHAT, CIOXKEHHE BEKTOPOB, MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIIHM,
MPU3HAKY TT0JI00US TPEYTOIBHUKOB, OTpe/IelIeHHE IO TUIOCKUX (GUTyp U 00BhEMa Ted.

buonoeus: snexrpuyeckue SBICHUS B KUBOW TMPHUpPOJE, KOJieOATEIbHbIC ABUKCHUS B KUBOM MPHUPOJE, ONTUYECKHUE SIBIICHUS B >KUBOU
MPUPOJE, AEHUCTBUE PAIUALIMY HA )KUBBIE OPTraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MbI O0PAa30BaHUS KPUCTANINYECKON PEIIETKH,
CIIEKTPAJIbHBIM aHAJIN3.

T'eocpaghus: MarHUTHBIE TOIOCA 3EMITH, 3aJI€KH MarHUTHBIX Py, POTOChEMKA 3€MHOI MOBEPXHOCTH, MPECKa3aHUe 3eMIIETPSCEHUH.

TexHonocusi: IMHUU DJIEKTPOIIEpeay, reHepaTop MEPEMEHHOT0 TOKa, 3JEKTPOABUraTeNb, MHAYKIIMOHHAS I€4Yb, pajap, PaauoONpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neusb, mpoeKIIMOHHBIN armapaT, BOJIOKOHHAS ONTHKA, COTHEYHAs 6aTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenue yuebHoro npeamera «du3nkay Ha ypoBHE cpeHero obmiero oopasoBanus (0a30BbIi YPOBEHb) JOKHO 00ECIICUUTh TOCTHKEHUE
CJIETYIOIINX TUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHOro mnpenmera «DHU3WKa» TOIDKHBI OTPaXaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS
PYKOBOJICTBOBAThCSI CHOPMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAIIMH, TMO3UTHBHBIX BHYTPEHHHUX
yOEXKICHH, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACHIMPEHUE KUZHEHHOTO OIbITA U OMbITA JEATEIHHOCTH B
MIPOIIECCE peau3alii OCHOBHBIX HANPaBJIEHUN BOCIIUTATEILHOMN IESITEIHLHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kaaHcKoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOH MO3UIIMU 00yUYAIOMIETOCs KaK aKTHBHOT'O M OTBETCTBEHHOTO YICHA POCCUHCKOTO OOIIECTBA;

MIPUHSATHE TPAJAUIIMOHHBIX 00IICUETIOBEYECKUX TYMAHUCTUYECKHUX U JEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPa)KIaHCKOTO OOIIeCTBa, yYaCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTeIbHON
OpraHu3aIuy;

yMEHHE B3aUMOJICHCTBOBATH C COIMAIIBHBIMUA HHCTUTYTaMH B COOTBETCTBHUH C X (DYHKIIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKON AEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOMN TPayKIaHCKON MIACHTHYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHKECHHSIM POCCHMCKIX YUEHBIX B 001acTH (DU3HKU M TEXHHKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO TOBEJICHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIIHIO M IPUHUMATh OCO3HAHHBIE PEIICHHSI, OPUEHTUPYSICH HA MOPAJbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B
TOM YHCJIIE B AEATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJia B IOCTPOEHUE YCTOWYMBOTO OyayIIero;

4) 3C¢TeTHYECKOr0 BOCIIMTAHMA:

ACTETHUYECKOE OTHOLLIEHUE K MUPY, BKJIIOUask 3CTETUKY HAyYHOI'O TBOPUYECTBA, MPUCYIIETro (PU3HUECKON HAYKE;

5) Tpy10BOro BOCIIMTAHUS:

WHTEpEC K pazuyHbIM cdepam mpodecCuoHaTBLHON e TEIPHOCTH, B TOM YHCJI€ CBSI3aHHBIM C (DM3UKOW M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oynyiel mpodeccruu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIaHbI;



TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOPa30BaHHUIO B 00JacTH (DU3UKK Ha MPOTSHKEHUH BCEH )KU3HU;

6) 3K0JIOrHYeCKOr0 BOCITUTAHHUS:

c(OPMHPOBAHHOCTH IKOJOTHUECKOM KYIBTYPBI, OCO3HAHHE III00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIIeMm;

IUTAHKPOBAHKE M OCYIICCTBICHUE ICUCTBUI B OKPYIKAIOIICH Cpejie Ha OCHOBE 3HAHUS 1IEJIeH YCTOWYUBOTO Pa3BUTHSI YEJIOBEUECTBA;

pacIupCHHUE OIbITa ACATCIBHOCTU SKOJIOTHYECKOU HaIpaBJICHHOCTHU HAa OCHOBC MMCIOIIUXCA 3HAHHUH 10 (1)I/I3I/IKG;

7) HEHHOCTH HAYYHOTO TMO3HAHMA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UYCCKON HAYKH,

OCO3HAHHUC ILICHHOCTHU Hay‘-IHOfI ACATCIBHOCTH, TOTOBHOCTDH B ITPOLECCCEC U3YUCHU (i)I/I3I/IKI/I OCYHICCTBJIATH MPOCKTHYIO U UCCIICA0OBATCIBLCKYIO
JESITeTbHOCTh HHANBHUIYAILHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS
ba3oBble JlornyecKue 1eHCTBHUA:
CaMOCTOSITENIbHO (POPMYIHPOBATh U aKTyaIM3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEACIIATH LIENIN ACSITEIbHOCTH, 3aJaBaTh IapaMETPbl U KPUTEPUN UX JOCTHKECHMUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHUSX;
pa3pabatbIBaTh IJIaH pEHIeHUsI MPOOJIEMbI C YIETOM aHAM3a UMEIOIIUXCSI MAaTEPUAIbHBIX M HEMAaTEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JAESITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUN AESITEILHOCTH;
KOOPJMHHUPOBATh U BHIIOJIHATH pabOTy B YCIOBUAX PEaJIbHOr0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOICHCTBHS;
pa3BUBATh KPEATMBHOE MBIIIUICHUE NIPH PEILICHUH KU3HEHHBIX NIPOOJIEM.
Ba3zoBble uccienoBarebckme 1eiCTBUSA:
BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUECKON HAYKH;
BJaJIeTh HaBBIKAMU YUEOHO-MCCIIEOBATEIbCKON M TNPOEKTHOW JEATENIbHOCTH B 00JAacTH (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MTOMCKY METOJIOB pEIICHUS 3a/1a4 (PU3HMUECKOT0 COJepKaHUs, TPUMEHEHHUIO Pa3IMYHBIX METO/IOB ITO3HAHMS;
BJIQJICTh BUAAMH JIEATEIHHOCTU IO MOJyYEHUIO HOBOTO 3HAHMS, €r0 MHTEpIpPEeTaldd, MPeoOpa3oBaHUIO U NMPUMEHEHHIO B Pa3IUYHBIX
y4eOHBIX CUTYallUAX, B TOM YHCJIE IIPU CO3/1aHUU YUEOHBIX IPOCKTOB B 00J1aCTH (PU3HKH;
BBISIBJISITH MPUUMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpPOBaTh 3a/layy, BbIIBUraTh TMIOTE3y €€ pelleHUs, HaXOIWUThb apryMEHTHI Jis
J0Ka3aTeJIbCTBA CBOMX YTBEPKIACHUM, 33/1aBaTh apaMETPbl U KPUTEPUU PELLICHUS;
aHAJIM3MPOBATH IOJYYEHHBIE B XO/1€ PEIIECHUS 3a]a4l PE3YIbTaThl, KPHTUUECKH OLIEHUBATH UX IOCTOBEPHOCTD, IPOTHO3UPOBATH N3MEHEHHE
B HOBBIX YCJIOBHSIX;
CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4ul B 00pa30BaTENbHOMN I€ATEIILHOCTH, B TOM YUCIIE IPU U3y4eHUN (HU3UKY;



JaBaTh OLIEHKY HOBBIM CUTYallUSM, OLEHUBATh PUOOPETEHHBIH OIIBIT;

YMCTb [ICPCHOCUTH 3HAHUA 10 (1)I/I3I/IK€ B IIPAKTUYCCKYIO 06HaCTB KHU3HCACATCIIbHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXOAbl U PEIICHHUS,

CTaBUThb HpO6JI€MBI U 3aJla4y, JOIMYCKArOIHEC aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmaumeii:

BJIQJICTh HABBIKAMH TOJTY4YeHHs] WHPOpMAIMU (PU3MUECKOTO COACPIKAHUS U3 UCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH
MOWCK, aHATIN3, CHCTEMATU3aUI0 ¥ HHTEPIPETAINIO HHPOPMAIIMN PAa3TUIHBIX BUIOB U ()OPM MIPEICTABICHUS;

OLIEHHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

UCIIONIb30BaTh CpeACTBA HMH()DOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEHICHHMH KOTHUTUBHBIX, KOMMYHHKATHUBHBIX U
OpPraHM3al[MOHHBIX 3a/lay C CcOONI0IeHHEeM TpeOOBaHUN APrOHOMHUKH, TEXHUKH O€30MaCHOCTH, T'MTHMEHBI, pecypcocOepexeHHs, MPaBOBBIX WU
ATHUYECKHUX HOPM, HOpM HH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJIEPIKAHUS B PA3IMYHBIX (hopMaTax ¢ yu€ToM HazHaueHUs HH)OPMAIUH U IIEJIEBOM ayTUTOPUH, BBIOHpAs
ONTUMAaJIbHYIO (HOPMY MPEICTABICHUS U BU3YyaIU3AIIH.

KomMyHukaTnBHbBIe yHUBepcaibHbIe YueOHbIe 1eHCTBUSA:

OCYILIECTBIATH OOIIIEHNE Ha YpoKaX (PU3UKU M BO BHE-YPOUHOH JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUIKN KOH(IMKTHBIX CUTYalluid M CMATYATh KOH(IUKTEI,

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPECTB;

MOHUMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMaH/IHOW U MHUBHIyalbHOM paboThI;

BbIOMpATh TEMATUKY U METO/bI COBMECTHBIX JEHCTBHI ¢ yUETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH KaXKIOTO YIEHA KOJJIEKTUBA;

IIPUHUMATh L€ COBMECTHOM JAEATEIbHOCTH, OPraHM30BBIBATH M KOOPAUHHPOBATh JEUCTBHUA MO €€ JOCTHIKEHHIO: COCTAaBIIATH IUIAH
JeMCTBUH, pacrpesieNATh PoJiu ¢ YUETOM MHEHUH Y4aCTHHKOB, OOCYXKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KaYECTBO CBOETO BKJIaJa U KaXKJAO0r0 yYaCTHHUKA KOMaH/Ibl B OOIIMIA pe3yabTaT 10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATh UJECH C MO3ULMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBISITh TMO3UTUBHOE CTPATETHUYECKOE IMOBEACHHE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH TBOPYECTBO M BOOOpa)xKeHHE, OBITh
VHULMATUBHBIM.

PeryisiTHBHBIE YHHBEpPCAJbHBIE YUeOHBIE AeiicTBUS
Camoopranusanus:
CaMOCTOSITENILHO OCYIIECTBIIATh TO3HABATEIILHYIO NEATEILHOCTh B 00MacTH (M3MKU W ACTPOHOMHH, BBISIBISTH MPOOJIEMBI, CTaBUTh H
dhopMyIupOBaTh COOCTBEHHBIE 33/1a4H;



CaMOCTOSITEJIbHO COCTaBIISATH IUJIAH PEIICHUS PacuETHBIX M KAYEeCTBEHHBIX 3a7ay, IUIAH BBINOJHEHHUS MPAKTUYECKOH paboThl ¢ y4éToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIIOYTCHUMH;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM;

pacmupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JeNaTh OCO3HAHHBIN BHIOOD, apIryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;

OLIEHHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO APYAULMU B 00IAaCTH (U3HMKH, TMOCTOSHHO TOBBIIIATE CBOM 00Opa3oBaTEeNbHBIA U
KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B IEATEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3yJIbTATOB LEISIM;

BJIa/IETh HaBBIKAMH IIO3HABATEJILHOM peduieKCHH KaK OCO3HAHHUS COBEPIIAEMbIX JIEHCTBUI U MBICIUTEIbHBIX IPOLECCOB, UX PE3YJIbTATOB U
OCHOBAaHHI;

UCTIOJIb30BATh MPUEMBI pe(IICKCHU JIJIsl OIICHKH CUTYaIlld, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;

MPUHUMATH €051, TOHMMAasi CBOM HEJOCTATKH U JOCTOMHCTBA;

[IPUHUMATh MOTUBBI U ApryMEHTBI APYTUX [IPU aHAIU3€ PE3YJITATOB AEATEIbHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce nOCTHKEHUS JTUYHOCTHBIX PE3Y/IbTATOB OCBOCHUS MPOTpaMMbl MO (DU3MKE JUIsl YPOBHS CpeIHEro oOuiero oOpa3oBaHUS Yy
00yUaroIUXCsl COBEPILIEHCTBYETCS YMOIIMOHAIBHBIN HHTEIIEKT, IPEANoNararonui chOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOMIETO CIOCOOHOCTh NMOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHME, BHAETh HANpaBIICHUs Pa3BUTHS COOCTBEHHOMN
AMOITMOHAIBHOM c(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpErylUPOBAaHMS, BKJIIOYAIOIIETO0 CaMOKOHTPOIIb, yMEHHE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH
aJanTUPOBATHCS K YMOITMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISITE THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKJIIOYAOIIEH CTPEMIIEHHE K JOCTH)KCHHIO LEJU U YCIEXy, ONTUMU3M, HHULMATUBHOCTh, YMEHHUE JECHCTBOBATh
HCXO/1Sl U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHMUMATh 3MOIMOHATBHOE COCTOSIHUE IPYTHX, YUYUTHIBATH €r0 MPH OCYIIECTBICHUHM OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAaWBaTh OTHOUICHHS C JAPYTUMHU JIOAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U
paspemaTth KOH(MIUKTHI.



INPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTh C(HOPMHPOBAHHOCTH y OOyUaIOLIUXCS
YMEHUI:

JE€MOHCTPUPOBATH HAa MPUMEPaX Pojb U MeCTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHON HAYYHOW KapTHHBI MHpPa, B Pa3BUTHH COBPEMEHHON
TEXHHUKHU U TEXHOJIOTHI, B TPAKTHYECKON JEATEIHbHOCTH JTHOJEH;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS U3yYeHHBIX (PU3NUECKUX MOJEJIeH: MaTepraibHas TOUKa, MHEpLIUAIbHas cUcTeMa OTcuéra, abCOIOTHO
TBEPAOE TEJO, WACATBHBINA ra3, MOJEIU CTPOCHUSI Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUSUHBIH AIEKTPUUECKUH 3apsi NpU pelieHud (PU3NIeCKUx
3azay;

pacro3HaBaTh (pu3nuecKkue sBIEHUs (IIPOIECcChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KHHETHYECKON Teopuu
CTPOEHHUSI BEIIECTBA U JIEKTPOAMHAMHUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHUE, CBOOOIHOE MajJiIeHUE T, IBUKEHUE TI0
OKPY>KHOCTH, MHEPLIUs, B3auMoJieiicTBrE Tel, A1 dy3usi, OpoyHOBCKOE IBMKEHUE, CTPOCHHE KUAKOCTEH U TBEPIBIX Tell, U3MEHEHHE 00béMa Tel
IIPY HarpeBaHUU (OXJIAXIEHUHU), TEIJIOBOE PAaBHOBECUE, UCIIAPEHUE, KOHJICH ALY, TUIaBJICHUE, KPUCTAJUIM3ALUsl, KUIIEHHUE, BIIaXKHOCTh BO3/yXa,
MOBBILICHNUE J1aBJICHUS Ta3a IIPU €70 HATPEBAHUH B 3aKPBITOM COCYJE, CBSA3b MEXKAY ITapaMeTpaMH COCTOSHMSA ra3a B U30IIPOLECCaX, JIEKTPU3 alus
T€J, B3aUMOJICHCTBHE 3aps10B;

OIHCHIBATh MEXAHUYECKOE JBUKEHHE, UCTIONb3ysd (PU3NYECKHE BEIMUMHBI: KOOPAMHATA, MTyTh, IEpEMELIEHIE, CKOPOCTh, YCKOPEHHE, Macca
Tena, Cujia, UMIyJbC Tesa, KWHEeTUYeCKasl SHEprusl, MOTEHIMAIbHasl SHEPrisl, MeXxaHuueckas paboTa, MexaHU4YecKas MOIIHOCTh; MPU OMUCAHUU
NPaBUJIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOIb3YEMbIX BEJIMYMH, UX 0003HAYCHHS M €AUHUIIBI, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

OIUCHIBATh M3yUYCHHbIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHUS, MCIIONIB3Ys (PM3NMUECKUE BEIUYMHBI: JJaBICHUE Ta3a, TeMIeparypa,
CPEIIHAs KUHETUYECKAsl SHEPrUsl XaOTUUECKOTO IBUKEHUS MOJIEKYJI, CPEIHEKBAAPATHUHAsl CKOPOCTh MOJIEKYII, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSA
sHeprus, pabora rasa, ko3GPUIMEHT MONE3HOr0 JEHCTBHS TEIUIOBOTO JIBUraTelis; MPU OMKUCAHUU NMPABUIBHO TPAKTOBaTh (PU3UUECKHUI CMBICI
UCIOJb3yEeMbIX BEJIIMYMH, WX OOO3HAYEHMS M €IUHUIIbI, HAXOTUTb (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (DU3MUYECKYIO BEJIUYMHY C APYTUMH
BEJIMYMHAM;

OIUCBIBATh W3YYEHHBIE JJEKTPUYECKHUE CBOICTBA BEIECTBA U JJIEKTPUYECKUE ABJICHMA (IIPOLECCHI), UCNONB3Ys (PU3MUECKHE BEITMUYHMHBIL:
ANEKTPUYECKUH 3apsll, JIEKTPUUECKOE MO0JI€, HAIPSKEHHOCTD I0JIs, NOTEHLUAN, Pa3HOCTh MOTEHIMAJIOB; IIPYU ONKMCAHUU MPAaBUIBHO TPAKTOBATh
(bu3nYeCKuil CMBICI UCTOIb3YyEMbIX BETUYHMH, UX 0003HAUEHUS U €IMHULIBL; YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BETUUUHY
C IpYIrMMH BEJINYMHAMY;

aHaTM3UPOBaTh (PU3UUECKUE MTPOIECCH U SBJICHUS, UCTIOIB3Ys (PU3HUECKUe 3aKOHBI U MPUHLUIBL: 3aKOH BceMUpHOTO Tsrotenus, |, 11 u 11l
3aK0HbI HpI0TOHA, 3aKOH COXpaHEHMs MEXAaHUYECKOM DHEPIUH, 3aKOH COXPaHEHHSI UMITYJIbCA, IPUHIUI CYTIEPIIO3UIIUH CUJI, IPUHIUI PABHOIIPABHS
MHEPLMAIBHBIX CUCTEM OTCUETA, MOJEKYJISPHO-KMHETUYECKYIO TEOPHIO CTPOCHMsI BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEJHEH KHHETHYECKOU
SHEPIUU TEIJIOBOTO JIBUKEHUS MOJEKYT ¢ aOCONIOTHOM TeMIepaTypoid, MEepBbId 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPAHEHHS AJIEKTPHUECKOTO



3apsiaa, 3akoH KynoHa, mpu 5ToM pa3inyaTh CIOBECHYIO0 (POPMYIHPOBKY 3aKOHA, €M0 MaTEMaTHUECKOE BbIPAKEHUE U YCIIOBHS (TPaHUIIBI, 00JIACTH)
IMPUMCHUMOCTH;,

OOBSCHATh OCHOBHBIE TPUHIMUIMBI JEUCTBUS MalllMH, NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB; pasziuyaTh YCJIOBHUS HX 0€30IacHOro
UCIOJIb30BaHUs B IOBCETHEBHOM JKU3HH;

BBITIOJIHATD O9KCIICPUMCEHTEI 11O UCCIICAOBAHNIO (bHSI/I‘ICCKI/IX SIBJICHUU U MponHccCCOB C UCIIOJIBb30BAHUCM IPAMBIX U KOCBCHHBIX HSMCPGHHfI, pu
3TOM (hOPMYIUPOBATH TPOOIIEMY/3a/1auy M TUTIOTE3y YIEOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOT'0 000PYA0BaHUS, TPOBOITUTH
OTIBIT U (HOPMYITHPOBATH BBHIBOJIBI;

OCYHICCTBIIATL MNPSAMBIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘~IGCKI/IX BCJIMYHH, IIpU 3TOM BI)I6I/IpaTI> ONTUMAJILHBIN CHOCO6 HU3MCPCHHUA U
MCIOJIb30BaTh N3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTeH H3MEPEHMIA;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXAYy (PU3UYECKUMH BETUYMHAMU C HCIOJIB30BAHHUEM NPSIMBIX U3MEPEHHM, MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCUPOBATh PE3yibTAaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKMX BEIMYMH B BUAE TaOIUI M TpaduKOB, AejaTh BBIBOJBI IO
pe3ynabTaTaM HCCleOBAHMUS;

co0uoaTh MpaBmiIa 6e30MacHOro Tpy/Aa NPy MPOBEICHUH UCCIEIOBAHUN B paMKaxX y4eOHOT0 IKCIIEpUMEHTa, Y4eOHO-HCCIIEeI0BATEIbCKON 1
MIPOEKTHOM J1eATEeIbHOCTHU C UCIIOIb30BAHUEM N3MEPUTENIbHBIX YCTPOUCTB U J1aOOpaTOPHOTO 000PYAOBAHNUS;

pemath pacy€THBIE 3a/layl C SIBHO 3aJaHHON (pU3MUecKol MOJENbl0, UCTIONB3Ys (PU3MUecKre 3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHaln3a
YCIIOBHSA 3aJaddl BHIOMPATh (PU3HUYECKYIO MOJEINb, BBIIEIATh (PU3UUECKUE BEITHMUMHBI U (POPMYIIBI, HEOOXOMUMBIE I €€ PEeIIeHUs, TPOBOIUTH
pacy€Thl U OLICHUBATH PEATIbHOCTD MOJIYY€HHOTO 3HAaYCHHS (PU3NUECKON BEIHUMHBL;

pelaTh KadyecTBEHHbBIE 3aJa4d: BBICTPAMBATh JIOTUYECKH HETPOTHBOPEUMBYIO IIEMIOYKY PACCYKICHHUH C OMOpON HAa M3YUYCHHBIE 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/ISI/I‘~ICCKI/IC SIBJICHUSA,

MCIIOJIb30BATh MPH PEIICHUH YUYEOHBIX 3a7]a4 COBpEeMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH JIS TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIH
U TIpeACTaBICHUs y4eOHOM W HAYYHO-TIONYISPHOW HH(POPMALNH, TOJYYEHHOW U3 PA3IWYHBIX HCTOYHHUKOB, KPUTHUECKU aHAIU3UPOBATH
MoJTy4aemMyro HH(OpMaIio;

MPUBOIUTH IPUMEPHI BKIIaJ]a POCCUNCKHX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIIET0 MHUPA,
B pa3BUTHEC TCXHUKHU U TCXHOHOFHfI;

WCIIOJIh30BaTh TEOPETUUECKHUE 3HAHUS 110 (DU3UKE B MOBCETHEBHOM JKU3HU I 00ecriedeHus1 0€30MacHOCTH MpU 00paIlleHuy ¢ pudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, JJII COXPAHEHUS 3I0POBbS U COOMIOACHUS HOPM SKOJIOTMYECKOTO TIOBEJICHUS B OKpYIKaloIei cpee;

paboTaTh B TpyHIe C BBINOJIHEHHEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH, IUIAHUPOBATh pPadOTy TPYMIbI, PAalMOHAIBLHO PACIPEAEIATh
00s13aHHOCTH ¥ IUIAHUPOBATH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OIICHMBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB T'PYMIHI B
pElIeHne pacCMaTPUBAEMOM MTPOOIIEMEL.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH y OOyUaAIOLIUXCS
YMEHUU:



JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B HOPMUPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI MHPA, B PA3BUTUU COBPEMEHHOM
TEXHHUKHU ¥ TEXHOJOTUH, B IPAKTUICCKOU ACATSILHOCTH JIOACH, 1IEJTOCTHOCTh U €IMHCTBO (PU3MUECKON KapTHHBI MHUPA;

YYUTHIBATh TPAHUIIBI PUMEHEHHSI W3YYCHHBIX (PU3UUECKUX MOJICTICH: TOUCUHBIN AJEKTPUICCKUN 3apsi, JIyd CBETa, TOYCUHBINH HCTOYHHK
CBETa, S/IepHasi MOZEINb aTOMa, HYKJIOHHAs MOJIEJIb AaTOMHOTO SiApa MpU pPelIeHuU PU3NIECKUX 3324,

pacno3HaBaTh (hU3WUECKHE SBICHHS (TPOIECCH) U OOBSCHATh WX HAa OCHOBE 3aKOHOB DJIEKTPOJUHAMUKA WM KBAHTOBOW (DU3HKH:
ANIEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JIEHCTBUS TOKA, B3aMMOJAEHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHAYKINS, TeHCTBUE MArHUTHOTO TOJIS HA TPOBOJAHUK C TOKOM U JIBIXKYITHICS 3apsijl, SJ€KTPOMArHUTHbIE KOJIOaHUs 1 BOJHBI, IPSIMOJIMHEIHOE
pacmpocTpaHeHHe CBETa, OTPaKEHHE, MpeoOMIICHHEe, HHTephEpeHIus, TU(PAKIHS U TOIIPU3AIMS CBETA, AUCIIEPCUs CBETa, POTOITEKTPUICCKUI
apdext (dhoTodddexT), cBeTOBOE MaBlieHWE, BO3HUKHOBEHHME JIMHEHMUYATOTO CIIEKTpa aToMa BOJOPOJA, E€CTECTBEHHAas M WCKYCCTBEHHas
PaIuOaKTUBHOCTB;

OIUCHIBATh U3yUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE, MAaTHUTHBIE, ONTHYECKUE, DIEKTPUUECKYIO IPOBOIUMOCTh Pa3InYHbIX Cpel) U
ANEKTPOMATrHUTHBIC SBJICHUS (TPOIECCHI), HUCTONB3ysd (GU3NUYECKUE BEIWYMHBI: JICKTPUUYECKUIN 3apsl, CHjla TOKa, DJIEKTPHUYECKOEe HaIpsHKeHUE,
AJIEKTPHUYECKOE COMPOTHBIICHHUE, PA3HOCTh MOTEHIIMAJIOB, JICKTPOABIKYINAs CHIIa, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIs, CHila AMIiepa, cuiia
Jlopenna, MHAYKTUBHOCTh KaTYIIKH, SHEPTHs 3JIEKTPUUECKOr0 U MarHUTHOTO MOJIEH, MepHo/ U YyacToTa KoyiebaHuil B KoieOaTeIbHOM KOHTYpE,
3apsij U cujia TOKa B IPOIECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoseOaHuH, OKYCHOE PaCCTOSIHUE U ONTUYECKasl CUJIa TMH3BI, TPU OMHCAHUH
MIPABWJIBHO TPAKTOBATh (PU3HUECKUN CMBICIT UCTIONB3YEMBIX BEJIMUUH, HX 0003HAYCHHUSI M CIUHUIIBI, YKA3bIBATh ()OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMU BEIMYHUHAMU;

OIKCHIBATh M3yUYEHHBIC KBAHTOBBIC SIBJICHHUS U MPOLIECCHI, UCTIONB3Ys (DU3MUECKHE BETUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI M YaCTOTA CBETA, SHEPTHUS U UMITYJIbC (DOTOHA, IEPHUO/ MOTypacIiaga, SHEPTUs CBIA3H aTOMHBIX I, TPU OMUCAHUH MMPABHUIIHBHO TPAKTOBATH
(bu3MYECKUN CMBICT HCTIONB3YEMbIX BETUYHH, UX 0003HAYEHUS U €IMHUIIBI, YKa3bIBATh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUUYUHY
C IPYrUMH BEIMYMHAMH, BEIYUCIIATH 3HAUCHHUE (DU3UUECKON BEIIMUUHBL;

aHAIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U ABJICHUS, UCTIONB3Ys (PM3MYECKHE 3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEIOBATEILHOTO U
MapaieIbHOTO COEIMHEHHUS TMPOBOAHUKOB, 3akoH Jxkoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKLIHUH, 3aKOH MPSIMOJIMHENHOTrO
pacrpocTpaHeHHs CBETa, 3aKOHBI OTPAXKCHHUsI CBETA, 3aKOHBI MTPEJIOMJICHHS CBETa, ypaBHEHHE DiHIITEHHa 111 PoTorddekrTa, 3aKOH COXpaHSHH S
SHEPTUH, 3aKOH COXPaHEHHS UMITYJIbCa, 3aKOH COXPAaHEHUS SJIEKTPHUUECKOr0 3apsiia, 3aKOH COXpaHEHHUsI MaCCOBOT'0 Unca, mocTynatsl bopa, 3akon
PaAMOaKTUBHOTO pacmaja, MPU 3TOM pa3inuvaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe BBIPAKECHHE W YCIOBHs (TPaHHULIBI,
o0jacTh) IPUMEHUMOCTH;

OTIpEeCIISATH HAMpaBICHUE BEKTOpA MHAYKIIMH MAarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, CHUJIbl Amriepa u cuiibl Jlopenna;

CTPOUTH U OMHCHIBATH H300paKeHUE, CO3/1aBaeMOe TIOCKUM 3€PKAIOM, TOHKOH JIMH30M;

BBITNOJIHATH YKCIIEPUMEHTBHI [0 UCCIIEJOBAHUIO (PM3UUYECKUX SBJICHUI U IPOLIECCOB C UCIOIb30BAaHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUMN: TPU
3TOM POPMYIUPOBATH TPOOIEMY/3aady U TUTIOTE3Y YUeOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOT0 000PyI0BaHUS, TPOBOIUTH
OIBIT U (HOPMYITHPOBATH BBHIBOJIBI;



OCYLIECTBIIATh IpPSIMblE M KOCBEHHbIE HM3MEpEHUs (U3NYECKHX BEJIMYMH, IPU ITOM BbIOMPATh ONTUMAJbHBIM CIOCOO0 H3MEpEeHus Hu
HCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU NIOTPEIIHOCTEW N3MEPEHMUI;

UCCIIEI0BaTh 3aBUCUMOCTH (DU3MUECKHX BEJIMYUH C HCIIOJIB30BAHMEM IMPSMBIX H3MEPEHMH: MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (U3MYECKHUX BEIMYMH B BHJE TAaOIUI[ U TpadUKOB, JeiaTh BHIBOJABI MO pe3yibTaTaM
UCCIIEI0OBaHUS;

co0uroaTh MpaBuiIa 6e30MacHOro TpyAa MpHU MPOBEJCHUH HCCIEI0BAaHUN B paMKaX y4eOHOr0 3KCIIepUMEHTa, y4eOHO-UCCIIeI0BATENbCKON U
MIPOEKTHOM JIEATEIbHOCTU C UCIOIB30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U TAOOPaTOPHOr0o 000PYI0BaHUS;

pemaTh pacyE€THBIC 3a/1a4M C SBHO 3a/JaHHON (DU3MUYECKOW MOJEIBbIO, UCTIONB3Ys (PU3MYecKre 3aKOHBI M MPHHLUIIBI, HA OCHOBE aHAIN3a
yCIIOBHA 3aJaud BbIOMPATh (PU3MUECKYIO MOJEIb, BBIIEIATH (PU3NUECKUE BEIUYMHBI U (HOPMYJbl, HEOOXOAUMBIE JUIsl €€ peleHHs, TPOBOJUTh
pacuéThl ¥ OLICHUBATh PEAIbHOCTh MOJIyYEHHOT'O 3HAYEeHUS! (PU3UUECKOM BETHMUUHBI;

pelaTe Ka4yeCTBCHHbBIE 3aJa4d: BBICTPAMBATH JOTMYECKH HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYXKICHHUN C ONOPOM HAa M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

MCTIOJIB30BATh IPU PEIICHUH YIeOHBIX 33/1a4 COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHHU [T TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAIIN
U TpeACTaBICHHUs y4eOHOM M Hay4YHO-NONYJISIPHOW HH(POPMALMM, IMOJYYEHHOW U3 PANIMYHBIX HCTOYHUKOB, KPUTHUYECKU aHAJIU3UPOBAThH
MOJIy4aeMyto HH(OpMaIHio;

OOBSICHATH NMPUHIUIBI JACUCTBUS MalIWH, MPHOOPOB W TEXHUYECKUX YCTPOWMCTB, pa3iMyuaTh YCIOBHSA MX 0€30MacHOTO HMCHOJIH30BAHUS B
IIOBCEIHEBHOM JKU3HH;

NPUBOJIUTH TPUMEPHI BKJIaZla POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUA MO (PU3MKE B OBCEHEBHOM KU3HU JIJIsl oOecreyeHus: 6€30MacHOCTH pU 00palleHnu ¢ mpudopamu u
TEXHUYECKHMHU YCTPOMCTBAMHU, JUI COXPAHEHHS 3/I0POBbsI U COOJIFOICHHUSI HOPM SKOJIOTMYECKOTO NIOBEJCHUS B OKpYKAIOIIEH cpeae;

paboTaTe B TIpyIIe C BBIIOJHEHHEM DA3JIMYHBIX COLMANBHBIX pOJIEH, IUIAaHUPOBAaTh pPabOTy TIpPYMIbl, PalMOHAIBHO paclpeneiiaTh
0053aHHOCTH M IIAHUPOBAThH JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLIEHUBATH BKJIAJ KaXKAOIO M3 YYaCTHUKOB TPYIIbI B

pelIeHre paccMaTpUBaeMoOn POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB 4 TeM
NMporpamMmel

KoanuyecTBo 4acos

Bcero

JjekTpoHHble (LndpoBbIE)
o0pa3oBaTesibHbIE pecypchl

Paznea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

1.1 ®u3nka U METOJIbl HAYYHOTO TTO3HAHUS 2 bubmuoreka I{OK https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemartuka 5 bubnuoteka [IOK https://m.edsoo.ru/7f41bf72
2.2 Jnnamuka 7 bubmuoreka IHOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHHUKE bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMHUKA

OCHOBEI MOHCKyJIHpHO-KI/IHCTI/I‘{eCKOﬁ

3.1 9 bu6nmoreka [{OK https://m.edsoo.ru/7f41bf72
TECOPHUH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 bubnuoteka LIOK https://m.edsoo.ru/7f41bf72
Ar .
3.3 PETATHDIE COCTOTHIA BEMECTRA 5 Bubnmotexa [{OK https://m edsoo.ru/7f41bf72
da3oBbIe MEPexoIbl
Hroro no pazueny 24
Paznen 4. DJIEKTPOJIUHAMUKA
4.1 DIIeKTpOCTaTUKA 10 bu6nmoreka [{OK https://m.edsoo.ru/7f41bf72
IT i i TOK.
4.2 OCTOAHHBI SICKIPHHACCRUI TOK 12 bu6muoreka 11OK https:/m.edsoo.ru/7f41bf72

Toxu B PAa3JIMYHBIX CpCaax
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Hroro no pazgeny

PesepBHOE Bpems

22
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIe
padoThbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
MarunuTHOe noje. IIeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHYKUUSA https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
51 MexaHu4eCKHE U IEKTPOMArHUTHbBIE 9 1 bu6muoreka [HIOK
' Kosiebanust https://m.edsoo.ru/7f41c97¢
99 MexaHu4yeckre U 3JIeKTPOMarHUTHbIE 5 1 bubmmorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeTIMAIBHON TEOPUH 4 1 bu6mmoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo0.ru/7f41c97c
Uroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97¢
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but6mmoreka [IOK
4.2 Crpoetie atoma 4 https://m.edso00.ru/7f41c97¢c
bubnunorexa LIOK
43 ATomHoe 470 > https://m.edso00.ru/7f41c97¢
Uroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

5.1 DJeMEeHTBI aCTPOHOMHU U aCTPOPUIUKU 7 ]r?tffsﬂ/l;lr(r)f:;(s?)(])lrou/s £41c97¢
Hroro no paszneny 7
Pasznes 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 O6o0mraromiee TOBTOPEHHE 4 Eggﬂ;ﬁf;{;?&s £41607c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acos

Bcero

DJIeKTPOHHbBbIE HU(POBbLIE
o0pa3oBaTe/bHbIE PeCypchl

1 ®dusnka — Hayka o npupoje. Hayunsie 1 bubnmnoreka [JOK
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Posnb u MmecTo ¢puszuku B GOpMUPOBAHUHI
2 COBpPEMEHHOM (El)a HOH K(z IT)I/IHIE; MHpa, B 1 bubmorexa OK
p . yi P Vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEITLHOCTH JIFOICH
MexaHu4ecKoe JBUXEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO bubmuorexa [IOK
3 1
neuxenus. [lepemenienne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE IPSIMOIMHEMHOE IBUKCHUE 1 bubmorera [JOK
p P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPAMOJIIMHEHHOE bubnnorexa [IOK
5 1
JIBMOKEHUE https://m.edsoo.ru/ff0c372e
CBoOogHOe masieHne. Y cCKopeHue bubmuorexa [IOK
6 1
CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nsuxenue. JIBuxenue 1 bubnnorexa [IOK
MaTepHabHON TOUKHU MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHumn otHOCUTENBHOCTH ["anuies.
8 HNueprmansapie cucteMbl oTcueTa. 1lepBrIit 1 bubmorexa IOK
p - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuina. [IpuHIMD cynepno3uiuu
. P yiep bu6nmoreka [IOK
9 cuit. Bropoit 3axkon HeroToHa 11s 1

MaTepuaabHOU TOUKH

https://m.edsoo.ru/ff0c3be8
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10 Tpetuii 3akoH HproTOHA 7151 MaTepuanbHbIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCeMUpHOTO TsiroTenus. Cuia bubnnorexa [IOK
TshKecTU. [lepBas kocMHuUecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [IOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumuent tpenus. Cuna
13 COHpOl’IEIBJIeHI/IH Hp(il)/lq)IIBI/I)KeHI/ITIfTCJIa B bubmmorexa [IOK
https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM raze
[ToctynarensHOE U BpalaTeIbHOE
14 JBIDKEHHE a0COIOTHO TBEPIOTO TeJa. bu6nunorexa [IOK
MowmenT cuisl. [lneuo cunel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOIO Tea
Nmnynbc MaTepuanbHOM TOUYKH, CUCTEMBI
15 MaTepUaIbHBIX TOUeK. IMITyNbC CHITBI. bubmmorexa [IOK
3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
PaGota u momrHOCTh cuitbl. Kunetnueckas
16 SHEPrHs MaTepHabHOW ToukH. Teopema 00 bubmmorexa [IOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPT U
IlorenumaneHas sHeprus. [loreHnnansHas
17 SHEpPrus ynpyro aehopMUpPOBaHHOMN bubnuorexa [IOK
npykuHbl. [loTeHManpHas 3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3M MMOBEPXHOCTH 3eMIIU
[ToTeHnmanbHbie U HETIOTEHIIUATBHBIE CUIIBI.
CBsi3b pabOTHI HEMOTEHIIUAIBHBIX CUII C
. bu6nunorexa [IOK
18 M3MEHEHUEM MEXaHUYECKOM IHEPTruun

CUCTEMBI TEJI. 3AKOH COXPaHECHHUS
MEXaHUYECKON YHEPrUun

https://m.edsoo.ru/ff0c478c
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JlaboparopHas pabota «HccienoBanue
CBSI31 PabOTHI CHIIBI C I3MEHEHHEM

19
MEXaHWYECKOM IHEPrUu Tejla Ha pUMeEpe
PaCTSHKEHUS PE3UHOBOTO KIYTa)
KontposbHas pabota 1o reme
20 «Kunemartuka. JluHamuka. 3aKOHBI bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0c4b74
COXPAHCHHS B MCXAHHKE)
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
21 KMHETHYECKOU Teopuu. bpoyHoBCKOE bubmmorexa [IOK
pyH. SPOyH https://m.edsoo.ru/ffOc4dc2
newkenue. Juddysus
XapakTep JBUKEHHS U B3aUMOJICHCTBUS
22 qacpmu BI:;H_IGCTBa Mopenu cTpoeHUs Ta30B bubmorexa IOK
. . P ’ https://m.edsoo.ru/ffOc4b74
KHUAKOCTEH U TBEPIBIX TET
23 Macca monekyn. KonudecTBo BemiecTsa. bubmmorexa LIOK
[TocTostHHas ABoraapo https://m.edsoo.ru/ff0c4dc2
24 TermnoBoe paBHOBecue. TemnepaTtypa u €€
uzmepenue. lllkana remneparyp Llenbcus
o5 HNneanpubmi ras B MKT. OcHoBHOE bubnuorexa [IOK
ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AOcoitoTHast TeMIiepaTypa Kak Mepa
CpeHEW KNHETUYECKOM SHEPTUU JBUKECHUS bubmuorexa [IOK
26
MOJIeKyJ. YpaBHeHHue MeHnneneena- https://m.edsoo.ru/ffOc511e
Kinaneiipona
27 3akoH /lambToHa. ['a30BbIC 3aKOHBI
JlaGopatopHas pabora «MccnenoBanue
28 3aBUCHUMOCTH MEXy apaMmeTpamMu

COCTOAHUA PA3PCIKCHHOI'O I'a3a»



https://m.edsoo.ru/ff0c4b74
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HBOHpOHeCCBI B HACAJIBHOM Ira3€ v UX

bubnuorexa [IOK

29
rpadudecKoe IpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BuyTpeHHss dHEeprus TepMOINHAMAYECKON
CHUCTEMBI U CTIOCOOBI €€ U3MEHEHHS.
30 Konnuecto temnotel u pabota bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0c5952
BHyTpeHHss sHEprus 0IHOATOMHOTO
UJI€aJIbHOTO rasa
bubmuorexa [IOK
31 B
HABL TEIIonepenan https://m.edsoo.ru/ff0c5c36
VY aenbHas TEINIOEMKOCTh BEIIECTBA.
32 KonndecTBO TEMIOTHI IPU TEIUIONIEPEIAYE bubmorexa LOK
. P P ' https://m.edsoo.ru/ff0c5¢c36
AnmnabaTHBI TpoIecc
33 [lepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnoreka [IOK
MPUMEHEHHUE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs nporieccoB B MpHUpoO/IE. bubmmorexa [IOK
Bropoii 3ak0H TEpMOIMHAMUKHN https://m.edso0.ru/ff0c6230
35 [Tpunuun aevicteus u KIIJ[ rernosoit bu6mmoreka [IOK
MalllWHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoIOTUYecKHe MpoOIeMbl
TEIUIOAHEPTETHKU
38 O606maromuii ypok «MomnekynspHas bubnuotexa [IOK
¢duzuka. OCHOBBI TEPMOJUHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas paborta o teme
39 «MonexynspHas ¢puznuka. OCHOBBI brbmiorexa LIOK
YBp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBaHue U KOHIEHCAIIHS. bubnmoreka [JOK

Hcnapenune u xunexnue

https://m.edsoo.ru/ff0c63b6
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AOCONIOTHAsA U OTHOCHUTENbHAS BIIAXKHOCTD

bubnuorexa [IOK

41
BOo3ayxa. HackllieHHbI map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammmyeckue u
42 amopQHble Tena. AHU30TPONHUS CBOMCTB bubnnoreka [IOK
KpucTauioB. Kuakue KpucTalibl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTEpUaIIbI
43 [InaBnenue u Kkpuctamuzanus. Y aeabHast bubnnoreka [JOK
TerutoTa masneHus. CyonuManus https://m.edso0.ru/ff0c6708
bu6nunorexa [IOK
44 VY 0
PABHPHUE TCLIOBOTO halarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIECKUH 3apsi. bubnunoreka [JOK
JIBa BH1a DIIEKTPUYECKUX 3aP10B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHUKY, TUINEKTPUKH U
46 H(I))n I[OBO HIfKI/I 3a;](?H COXpaHEHUs bubmorexa LIOK
YHpOBOAL ' p https://m.edsoo.ru/ffOc6bcc
IEKTPUYECKOTO 3apsaa
47 B3aumopeiictue 3apsinoB. 3akon Kyiona. bubnnoreka [IOK
To4YeuHbIi dIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsixk€HHOCTD 31€KTPUYECKOTO MOJIs.
48 [TpuHLUI CYyTIEPIIO3UIINH FIEKTPUUECKUX bubmorexa LIOK
P uu YHEp B N P https://m.edsoo.ru/ff0c6df2
noJiei. JInauu HanpspKEHHOCTH
49 Pabota cui 371eKTpoCTaTUYECKOTO TOJI. bubnnorexa [IOK
[Motenuuan. Pa3HocTh MOTEHIINATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U TUAIIEKTPUKHU B
50 SHIZDK I(;CTaTI/I‘{eI([)KOM nonIe bubmorexa LIOK
P ] https://m.edsoo.ru/ff0c7018
Jusnexrpudeckasl IPOHULIAEMOCTb
51 OnexrpoéMkocTb. Konnencarop bubmmorexa [IOK

https://m.edsoo.ru/ff0c7126
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59 DIIEKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA. bubnmoreka [JOK
DHeprus 3apsHKEHHOT0 KOHAEHcAaTopa https://m.edsoo.ru/ff0c72c0

53 JlaboparopHnas pabota "M3mepenue bubnnorexa [IOK
INEKTPOEMKOCTH KOHJeHcaTopa" https://m.edsoo.ru/ff0c4b74
[TpunHuMn neiCTBUS U IPUMEHEHHE

54 KOHJIEHCATOPOB, KOMMMPOBAJILHOTO amnmapara, bu6nuorexa [IOK
CTPYHHOTO MIPUHTEPA. DIICKTPOCTATUUECKAS https://m.edsoo.ru/ff0c4dc2
3amuTa. 3a3eMIIeHUE YIEKTPOIpUOOpoB
DNEKTPUUECKUIA TOK, YCIIOBUS €T0

55 cymiectBoBanus. [loctosauusiil Tok. Criia
toka. Hanpskenne. ConpoTuBienue. 3aKoH
OmMa 151 yyacTka Lenu
[TocnenoBarensHOE, TapaIeIBHOE,

56 CMEIIAHHOE COEIMHEHHE TPOBOTHHUKOB. bubnmoreka [JOK
JlabopaTtopHnast pabota «3yueHue https://m.edsoo.ru/ffOc74f0
CMEIIIAHHOTO COCTMHEHUS PE3UCTOPOBY»

57 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. bubmuorexa [IOK
3akoH J[xxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma 1151 MOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe

58 3ambikanue. JlabopaTopHas pabora bubmmorexa [IOK

https://m.edsoo.ru/ffOc7ae0
«M3mepenne D/1C nctouyHnka ToKa U ero
BHYTPEHHETO COMPOTUBIICHUS
DNeKTPOHHAs TPOBOAUMOCTD TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS

METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DJIeKTpUYECKuii TOK B Bakyyme. CBOMCTBA

60 1
AJIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, UX COOCTBCHHASI U
61 MpUMecHas MpoBOAUMOCTh. CBOMCTBA Pp—N- 1 bubamorera LOK
P POBOA ' P https://m.edsoo.ru/ffOc84ae
nepexoja. [lonynpoBoaHHKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B pacTBOpax U
pacruiaBax 3J1€KTPOJIUTOB. bubnnoreka [JOK
62 1
DIIEKTPONUTHYECKAs JUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DnexTponus
DJIEKTPUYECKUI TOK B ra3ax.
. . bubnuorexa [IOK
63 CaMOCTOATETHHBIA U HECAMOCTOSTSITLHBIN 1
https://m.edsoo.ru/ffOc84ae
paspsaa. Mounnus. [Inazma
DnekTpuueckue Mprudopsl U yCTPOCTBA U
64 UX I T;sﬁcTI/IqecKoei HMiHeHze li'l aBHJIa 1 bubmorexa LIOK
p P P https://m.edsoo.ru/ff0c86fc
TEXHUKHA 0€30MMacHOCTH
. bubnmoreka [JOK
65 O06006mmarmuil ypok «IEKTPOIUHAMIKAY 1 httos://m.edsoo.ru/ff0ce8be
KonTponbhas paborta 1o teme
66 «Qnexrpocraruka. IlocrossHHBIN 1 bubnmoreka [JOK
3JIEKTPUYECKUN TOK. TOKHM B pa3iau4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBublit ypok. KonTponbHas pabora 1o 1 bubnnorexa [IOK
Teme "DneKTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PeseprubIil ypok. O600maronmii ypox mo 1 bubnunoreka [JOK
temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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
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11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
uudgposbie
Nen/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue bp
Bcero o0pa3zoBaTejibHbIE
padoTbI padoTbl
pecypchbl
[TocTossHHBIE MarHUTHI U UX
1 B3aumoieiicteue. MarautHoe nosie. Bektop 1 bu6mmoreka [IOK
MAarHUTHON UHAYKUWUH. JINHUM MarHUTHOMU https://m.edsoo0.ru/ff0c9778
WHIYKIUN
MarsuTHO€ 10J1€ IPOBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzanmonencreue 1 bubnmorexa LHOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaGopaTopHnas pabora «3yuenue 1 1 bu6mmoreka [IOK
MAarHUTHOTO ITOJIS1 KATYLIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MAarHUTHOTO TOJIS1 HAa MPOBOHUK
4 ¢ TokoM. Cuna Amrmiepa. Jlabopartopras 1 1 bu6mmoreka [IOK
paborta «VccrnenoBaHue 1eHCTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM)
JleficTBEe MAarHUTHOT'O MOJISI Ha
5 IBIKYIIVIOCS 3apsDKEHHYI0 dacTury. Crina 1 bubnmorexa LHOK
YHYIo P o v https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumnsl Jlopenma
DOnekTpoMarauTHas UHAYKIMS. [loTok
5 BEKTOpa MarHuTHOW uHAYyKMU. IJ1C 1
WHIYKIMU. 3aKOH 3JIEKTPOMATrHUTHOM
nHaykuuu Papanes
7 JlaGopatopHas pabora «MccnenoBanue 1 1 bubmuoreka [IOK
SIBJICHUS 3JICKTPOMArHUTHON UHIYKLIMH 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

NHayKTHBHOCTD. SIBIICHHE CAaMOMHIYKIIUH.
OJIC camonHAYKIMHA. DHEPTUS MArHUTHOTO
TMOJISI KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE
oJie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

Texauueckue YCTpOﬁCTBa Hn ux
IMPUMCHCHHUC: IIOCTOAHHBIC MAarHuThlI,
SJICKTPOMArHUThI, 3JICKTPOABUI'ATCIIb,
YCKOPUTECIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKINUOHHAs ICYb

10

O6o06marommumii ypok «MarHuTHOE ToJie.
DNIEeKTPOMArHUTHAS] HHTYKIIHS»

Bbu6moreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota o Teme «MarHuTHoe
noJe. DJIeKTPOMarHuTHas WHAYKIIUS»

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

12

CB0OOIHBIE MEXaHHUECKHE KOIeOaHusI.
["apmonmyeckue KoneOanus. YpaBHEHUE
rapMoHUYeCcKuX koneOanuii. [IpeBpamenue
SHEPrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHas pabora «MccnenoBanue
3aBUCUMOCTH NEPHO/Ia MAJIbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl
rpys3a»

14

Konebarenbublii koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHus B
U/IeTEHOM K0J1e0aTeIbHOM KOHTYpE.
AHaIOTUsI MEXIY MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B HJI€aTbHOM K0JIe0aTEIbHOM
KOHTYype

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

HpCI[CTaBJ'ICHI/IC 0 3aTyXaromux KOJICOAHHUAX.

BbiHyX/1€HHbIE MEXaHUYECKUE KOJIeOaHMUS.

bubmuorexa [JOK

16 Pe3onanc. Beinyx/1eHHbBIE https://m.edsoo.ru/ffOcbb86
AIIEKTPOMArHUTHBIC KOeOaHus
Ilepemennblit TOk. CUHYCOUIaTIbHBII
17 MepeMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO bubmuorexa [IOK
TOKA. AMIIIMTYTHOE U AEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHUE CHJIBI TOKA M HATIPSKCHHUS
18 Tpanchopmarop. [IpousBoacTso, nepenada
U TIOTpeOJIeHNE STEKTPUUYECKOM SHEpTrun
YCTpOHCTBO M IPAKTHUYECKOE TIPUMEHEHUE
19 AIIEKTPUYECKOTO 3BOHKA, TeHEpaTopa bubmmorexa [IOK
. https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, TUHHUH dJIeKTponepeaayd
DKOJOTHYECKHE PUCKHU TPU TPOU3BOJICTBE
20 areKTpodHeprun. KynbTypa ucronb30BaHus
AJIEKTPOIHEPTHH B MMOBCEAHCBHON YKH3HU
MexaHu4yeckre BOJHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. CkopocTh bubnuorexa LIOK
pacmpoCTpaHEHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ffOcca54
[TortepevHbIe U MTPOIOILHBIC BOTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bu6mmoreka [IOK
BeicoTa Tona. Tem0p 3Byka https://m.edsoo.ru/ffOcccOc
93 DJIEKTPOMAarHuTHbIE BOJIHBI, UX CBOMCTBA U bu6nmoreka [IOK
ckopocTb. [lIkana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpUHIATIBEI PAANOCBS3U U TEICBUICHHS.
PasButue cpencts cBsi3u. Pannonokanus
95 Kontponbhas padota «Konebanus u bu6nmnoreka [IOK

BOJIHBI»

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsimonuHeHoe pacpocTpaHeHHE CBETa B

but6mmoreka [IOK

26 OJTHOPOAHOU cpene. TodeuHbIi UCTOTHHK
AHOPORHOH Cpe https://m.eds00.ru/ff0cd350
ceeta. JIyu cBera
OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [locTpoenune n3obpaxeHui B bubmmorexa OK
' P p https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3€pKaJie
IIpennomnenue ceera. [loiHOE BHyTpEeHHEE
28 oTpaxkeHue. [IpenenbHbIN yroi nojxHoro bubmmorera [IOK
P - HPeA 4 https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
29 Jlaboparopuas pabota «H3mepenue bu6nmoreka [IOK
MOKa3aTeJIsl TPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunssl. [loctpoenne n3obpaxxeHuil B IMH3E.
30 dopMyIia TOHKON JUH3bI. Y BEIUUYECHHE bubmmorexa [IOK
pMy. ' https://m.edsoo.ru/ffOcddle
JIMH3bI
31 JlabopaTtopnast pabota «MccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus cBeta. CI0XKHBIN cOCTaB O€II0r0
32 cBera. L[Ber. JlabopaTopnas paboTa
«HaOmoneHne aucnepcun cBeTay
Wutepdepennms cBera. Audpakius cera. bu6nuoreka [IOK
33 )
JudpakmonHas pemeéTrka https://m.edsoo.ru/ffOced22
[ToiepedyHOCTh CBETOBBIX BOJIH. bu6nmoreka [IOK
34
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryueckue MpuOOpsI U yCTPOCTBA U
YCIIOBUS MX O€30MacHOT0 MPUMEHEHUS
['paHMIIBI MPUMEHUMOCTH KJIACCHYECKOM
. but6mmoreka [IOK
36 MexaHuKH. [TocTynaTel cCrieraaIbHOM

TEOpPHUU OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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OTHOCHUTENHLHOCTD OOIHOBPEMECHHOCTH.

bu6moreka [IOK

37
3aMeIJIeHHe BPEMEHH M COKpAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi U UMITYJIbC PEISATUBUCTCKOM
38 yacTUlbl. CBsI3b MacChl C SHEPTUEH U bubmmorexa LOK
HEl P https://m.edsoo.ru/ffOcfc68
UMITyJIBCOM. DHEPTHUS MTOKOS
39 KonTponbhas pabora «Ontuka. OCHOBbI bubnuorexa LIOK
CIIELIMAIIBHON TEOPUU OTHOCHUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronbl. Popmyia [Inanka. DHeprus u bu6mmoreka [IOK
UMITYJbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpbiTHE U UccaenoBanue ¢potorddekra. bu6nmnoreka [IOK
Omprtet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl pororpdexra. YpaBHeHuE
42 917IHLHTeI(711)Ha n(l;)lq)q)omatb(gema «Kpacnas bubmmorexa [IOK
a AP https://m.edsoo.ru/ff0d015e
rparuiay ¢Gorodddexra
43 Hasnenue cera. OnbiTh [1. H. JleGenena. bu6mmoreka [IOK
XuMHYeCcKoe JeiCTBHE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4yeckre yCTpOHCTBA U MPAKTUIECKOE
44 npuMeHeHue: (OTodIeMEeHT, (DOTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO
45 Pemenue 3aga4d mo reme «JI€MEHTHI bubmuotexa [JOK
KBAaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopenrs atoma TomcoHa. OnbBITE
46 Peszepdopaa o paccessHUIO 0-4acTHIL bubnmorexa LIOK
peop P ' https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJenb aToMa
b K
47 IToctynatel bopa nomorexa LIO

https://m.edsoo.ru/ff0d0afa
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48

W3nydenue u norsoeHue GoToHOB pu
IIEPEX0I€ aTOMa C OJJHOTO YPOBHS YHEPTHH
Ha Apyrou. Bunsl cnexrpos

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BoaHoBeIe cBoiicTBa yacTull. BojHbI Ae
Bbpoitns. KopnyckynsipHO-BOIHOBOM
nyanu3M. CIIOHTAaHHOE M BBIHYKJIEHHOE
W3JIyYEHHE

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

50

OTKpbITHE paIuOAKTUBHOCTH. OMBITHI
Pesepdopna no onpeneneHuio cocrapa
PaMOAKTUBHOTO U3ITY4YCHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6eTa-, raMMa-U31ydeHHUS.

Bausuue PAAUOAKTUBHOCTH HA KUBBIC
OpTraHU3MBbI

52

OTKpbITHE TPOTOHA U HEWTpOHA. V30TOMBI.
Anbda-pacnian. IIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['aMmma-
U3ITy4eHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIIOHOB B sAJipe. SaepHbie
peakmuu. Snepusiii peakrop. [Ipodaemsr,
MEPCIEKTUBBI, IKOJOTUYECKUE aCTIEKThI
AJIEPHON YHEPrETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpbITHE
NO3UTpOoHa. MeToab! HaOMOAeHUS U
pPETUCTpalvK SJIEMEHTAPHBIX YaCTHII.
Kpyrasriii cron «DyHaameHTanbHbIe
B3anMOJIeiCTBUS. EquHCTBO (hprsmaeckoi
KapTHUHBI MUPa»

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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55

Bun 3Bé3nHoro HebOa. Co3Besnus, spKue
3BE3]IBI, IUTAHETHI, UX BUAUMOE JIBIKEHUE.
ComnHeunas cucrtemMa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

56

Comnaue. ConHeuHast aKTUBHOCTE. MICTOUHUK
sHeprun CoJtHIa U 3BE3T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIIE10BATEIBHOCTH.
BuyTtpennee crpoenue 38€31. CoBpeMeHHbIE
IIPEJICTAaBICHHS O IPOUCX0KIECHUH U
sBosronnu ComHLa U 3BE3]

bub6moreka [IOK
https://m.edsoo.ru/ff0d0e38

58

Mneunsiii [lyre — Hama ["anaktuka.
ITonosxenue u neuxenue ConaHua B
INanaktuke. ['anaktuku. YEpHBIE ABIPHI B
Allpax TalaKTUK

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa3zberanue ranaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe n3nyyenue.
Meraranaktuka

60

61

Heperennbie npo01eMbl aCTPOHOMUHU

KonTtponbHas paboTa «1€MEHTHI
ACTPOHOMHH U aCTPODUZUKI»

62

Ob6o6matomuit ypok. Ponb ¢puzuku u
ACTPOHOMHH B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM M STHUSCKOM
chepax nesTeIbHOCTH YeJIOBEKa

63

Ob6o6marommii ypok. Poib n mecto puzuku
¥ aCTPOHOMUH B COBPEMEHHOI Hay4YHOU
KapTHHE MUpa



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

O6o06marommmii ypok. Ponb ¢puzudeckoit

64 Teopuu B GOPMUPOBAHUU TIPEJICTABICHUI O 1
¢bu3nvecKoil KapTHHE MUpPa
Ob6o6matomuit ypok. Mecto ¢puznieckoit
65 KapTHHBI MUpa B 00ILEM psy COBPEMEHHBIX 1
€CTECTBEHHO-HAyUHBIX NPE/ICTaBIECHUN O
pupoJie
66 PesepsHblii ypok. MaraurtHoe mnoie. 1
DNeKTpOMarHuTHasi MHAYKIUS
67 Pe3zepBublii ypok. Onrtrka. OCHOBBI 1
CIIeUAIbHON TE€OPUU OTHOCUTENIBHOCTH
Pesepusliii ypok. KBanroBas ¢usuka. bu6numorexa [IOK
68 1
DJeMEeHThl aCTPOHOMUU M aCTPOPU3IUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBbBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



