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HHOACHUTEJIBHAA 3AIINCKA

[TporpamMma 1o ¢u3uke 6a30BOro ypoBHS Ha YPOBHE cpelHero odmiero odpa3zoBaHus pazpaboraHa
Ha OCHOBE IOJIOXKEHUH U TpeOOBaHUMN K pe3ysbTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTebHOI NPOrpaMmsl,
npencrasiaeHHbix B @PI'OC COO, a takxke ¢ yuéroMm QenepanbHoil pabodeld mporpaMMbl BOCIUTAHUS U
KOHIIENIMU MpernofaBaHus y4deOHoro mnpenmera «®uszuka» B 00pa30BaTEeNbHBIX OpraHU3aLMAX
Poccuiickoit @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbBIC TPOTPAMMBI.

Copnepxanue mnporpaMmsl 1o (U3MKE HANpaBlIeHO Ha (OpPMUPOBAaHHE €CTECTBEHHO-HAYYHOM
KapTuHBI Mupa obydatomuxcst 10—11 kmaccoB npu oOyueHnn ux Gusuke Ha 0A30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JIeATEeILHOCTHOTO TIoxoa. [Iporpamma mo ¢usuke coorBercTByeT TpedboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METallPpeIMETHBIM pe3yJbTaTaM OOYydeHHUs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTh peau3alliil MEXKIIPEIMETHBIX CBs3ell (pU3MKH C ecTeCTBEHHO-HAyYHBIMHU
yueOHbIMM IIpeaMeTaMu. B Hell onpenenstorcss OCHOBHbIE LEJIM U3y4eHHs (PU3MKHM HA YPOBHE CPEJIHErO
obmero oOpa3oBaHMs, IUIAHUPYEMBIE pE3yJNbTaThl OCBOCHHSA Kypca (U3HKH: JHMYHOCTHBIC,
MeTarnpeIMeTHbIE, IpeMeTHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [UIAaHUpPYEMbIE pEe3yJIbTaThl OCBOEHHMs Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4HCIE

IIpeIMETHBIE PE3YJIbTATHI 10 rojiaM O0yUEHUs;

e cojaepxaHue yueOHoro npeamera «Pusukay» no rogam o0yyeHHs.

du3nka Kak Hayka o HauOoJiee 00IIMX 3aKOHAX IIPUPO/IbI, BEICTYTIAs B KaUeCTBE yUeOHOI 0 IIpeMeTa
B IIIKOJIC, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CUCTEMYy 3HaHUM 00 okpyxatomeM mupe. llIkonpHBIN Kypc
¢bu3uKN — cucTeMooOpa3yoIuil A1 €CTECTBEHHO-HAYYHbIX YU€OHBIX PEIMETOB, TIOCKOJIBKY (PHU3UUECKUe
3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBIICHUH, H3y4aeMbIX XUMHEH, OHosIorueil, pusndeckoii reorpadueit
U acTpoHoMueH. Mcronp30BaHue M aKTUBHOE NPUMEHEHHe (GU3NYECKUX 3HAHUM olpenenseT Xxapakrep U
pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B c(hepe YHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, TIOTYYECHUS
HOBBIX MaTEepHAaJIOB C 33JaHHBIMU CBOMCTBaMHM U JIpyrux. M3ydyeHue (pu3MKM BHOCUT OCHOBHOH BKJIaj B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOyyaroumxcs, B (OPMUPOBAHHE YMEHUH
MPUMEHATh HAyYHBIH METOJ1 IO3HAHUS NPH BBIOJHEHUH MU y4EOHBIX HCCIEIOBAHUH.

B ocHOBY kypca pu3uku a1t ypoBHS CpeIHEro oOIero o0pa3oBaHus MOJOXKEH Pl UaeH, KOTOpbhIe
MO>KHO pacCMaTpHUBaTh KaK MPUHIHUIIBI €r0 NOCTPOCHUS.

Hoes yerocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COACPKHUT
MaTepHall U3 BceX pa3zienioB (PU3HMKH, BKIOYAET KaK BOIPOCHI KJIIACCUYECKOMN, TaK M COBPEMEHHOM (DU3UKH.

Hoesa cenepanusayuu. B cooTBeTcTBUM C HeW Marepual Kypca (QU3UKH OOBEIWHEH BOKPYT
¢usnueckux Teopuid. Beaymum B Kkypce sBisercs (HOpMHUpPOBaHME IPEJCTABICHHH O CTPYKTYpPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIeE.

Hoes eymanumapuszayuu. EE peanuzanus mpennojaraeT HUCMOJIb30BaHUE TI'yMaHHTApHOIO
MOoTeHIIMaja pU3NYECKON HayKH, OCMBICIIEHUE CBA3H Pa3BUTUsI (PU3UKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU TIpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypc ¢pusuku npemnonaraeT 3HaKOMCTBO € ITUPOKUM KPYToM
TEXHUUYECKUX U TEXHOJIOTMUECKUX MPUIIOKEHUI U3YyUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peannusyeTcsl MOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJAEP KaHMSI, OCBSIIIEHHBIX
HKOJIOTUYECKUM MpOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKkxe 00CyKIeHUS MPOOIEM pallMOHATEHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOH 0€30IacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE Cpe/iHero oOiero oOpa3oBaHUs SBISIOTCS
¢dbusznveckue Teopuu (HopMHUPOBaHKE IPEICTABICHUH O CTPYKTYPE TOCTPOEHHUS (PU3HIECKOM TEOPUH, POITH
(GyHIaMEHTaJIbHBIX 3aKOHOB U MPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, TPaHHUIAX
MIPUMEHMMOCTH TEOPUM, AJIs1 ONIMCAHUS €CTECTBEHHO-HAYUYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeSTeIbHOCTHBIA TOJIX0J B Kypce (GU3HKU peaau3yercs IMpexJe BCero 3a Cuér
OpraHU3aIlH SKCIIEPUMEHTAILHON AedaTelbHOCTH oOyuatommxcs. [ 6a30Boro ypoBHs Kypca GpU3UKH —
3TO UCIOJIb30BAHNE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U JIaOOPATOPHBIX padoT,



KOTOpBIE B Mporpamme Mo (u3uke oObeAMHEHBI B OOIMIMN CIIUCOK YYCHHMUYECKUX MPAKTUYECKUX PadoT.
Bbinenenne B yKka3aHHOM IepedHE JIaOOPATOPHBIX pabOT, MPOBOJUMBIX Ul KOHTPOJIS M OLEHKH,
OCYIIECTBIISIETCS YYACTHUKAMU 00pa30BaTEIBHOIO MPOLIECCa UCXO/ U3 OCOOCHHOCTE! TNIAHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. Ilpu 3TOM oOOecneunBaercss OBIaJeHHE OOYHYAIOUIMMUCA YMEHUSIMU
MIPOBOJIUTH KOCBEHHBIE M3MEpPEHUs], UCCICIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BETUYMH U TOCTAHOBKY
OIIBITOB 10 MPOBEPKE NPEATOKEHHBIX THIIOTES.

Bonbioe BHUMaHuE yAETSETCS PEUICHUIO PAcYETHBIX M KAueCTBEHHBIX 3aaad. [lpu sTom mis
pacu€THBIX 3a/1a4 IPUOPUTETOM SBJISIFOTCA 33/1a4M C SIBHO 33JaHHOM (PM3MUECKON MOJIEIIbI0, TO3BOJISIOIINE
NPUMEHATh W3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfenia Kypca, Tak U MHTETPUPYS
3HaHUS U3 Pa3HbIX pa3zienoB. [ KauecTBEHHbIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCA 3alaHKs Ha 00BbsICHEHUE
NpoTeKaHUs PU3NIECKUX SBJICHUH U MPOLIECCOB B OKPYKAIOIIEH KU3HHU, TPEOYIOIIHEe BIOOpa (PU3NIECKOI
MOJIEJIN AJISl CUTYalluH PaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu OI'OC COO k MarepualbHO-TEXHUYECKOMY O00ECIEYCHUIO
y4eOHOro npouecca 6a30Bbli ypOBEHb Kypca (PM3UKU Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus J10JIKEH
M3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHETa (PM3MKH MM B YCIIOBHSX MHTETPHPOBAHHOTO KaOHWHETa
IIPEIMETOB E€CTECTBEHHO-HAYYHOro LHUKIa. B kabuHere QU3UKM JOJDKHO OBITH HEOOXOJUMMOE
nabopaTopHoe 00OpYAOBaHUE [Jsl BBINOJHEHHS YKa3aHHBIX B NIpOrpaMMe MO (PHU3HKE YYEHHUIECKHX
MPAKTUYECKUX pabOT U AEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCTpanmoHHOE 000pynoBaHne (OPMHUPYETCS B COOTBETCTBUU C MPHHIUIIOM MHHHMAaJBbHON
JOCTaTOYHOCTH M 00ECHeuMBaeT IOCTAHOBKY IEPEYUCIIEHHBIX B IporpamMme Mo (PU3MKe KIFOUEBBIX
JIEMOHCTpAlMiA ISl MCCIENOBAHUS HM3Y4YaeMbIX SBICHHH M  TPOLECCOB, OMIMPHYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHU.

JIaGopartopHoe 00OpymOBaHWE ISl YYEHHYECKHX IPAKTHUECKUX pPadOT (GopMHpYeTCs B BHUIC
TEMaTUYECKHX KOMILJIEKTOB M 0OecrednBaeTcss B pacyére OJHOI0 KOMILJIEKTa Ha JIBYX OOYyYaroIIUXCH.
TemaTnueckne KOMITIEKTHI JJa0OPaTOpPHOTo 000PYIOBaHUS JOJDKHBI OBITH IOCTPOCHBI HA KOMIUIEKCHOM
HCTOJIb30BAHUH aHAJIOTOBBIX M LU(POBBIX IPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B
BUJIE TUPPOBBIX 1a00paTOPU.

OCHOBHBIMH LETSIMH U3Y4EHUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

¢ hopMUpOBaHHE HHTEpeca W CTPEMJICHUS OOYYalOMMXCS K HAaydHOMY H3YyYEHHIO TPUPOIHI,
pa3BUTHE UX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TNPEJCTABICHUI O HAYyYHOM METOJie MO3HaHMUA M (OPMHUPOBAHUE HCCIIEAOBATEIHLCKOTO
OTHOIIECHHS K OKPYKAIOLINM SIBIICHHSIM;

¢ (hopMUpOBaHNE HAYYHOTO MHPOBO33PEHHs KaK pe3yJbTaTa U3y4eHUs OCHOB CTPOEHHS MaTepUH U
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

¢ (hopMuUpOBaHHE YMEHHIH OOBSICHATH SBJICHHSI C UCTIOIH30BaHNEM (DU3UUYECKHUX 3HAHWN W HAYYHBIX
T0Ka3aTeJbCTB;

¢ (hopMUpOBaHHUE TPEICTABICHUN O pOIM (U3UKU I Pa3BUTHUS JIPYTUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUI.

JlocTmkeHHe ATHX IieNieil oO0ecreunBaeTCsl pelieHueM CIIeIyIOMUX 3a/1a4 B MPOIECCe W3YUeHHS
Kypca (pU3UKU Ha yPOBHE CPEHEro 00Iero oopa3oBaHMs:

® [IpHOOPETEHNE CUCTEMbI 3HAHUI 00 OOIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUsX,
BKJIIOYAsT MEXaHUKY, MOJEKYSIPHYIO (H3HKY, SIEKTPOJUHAMHUKY, KBAHTOBYIO (HU3UKY W DIEMEHTHI
acTpo(hU3HKH;

¢ (hopMUpOBaHHE YMEHHUI MPUMEHSTH TEOPETUIECKHE 3HAHUS [T OO BICHEHNS (PU3MUECKUX SIBIICHUH
B TIPUPOJIE W JIJISl IPUHSTHUS TPAKTUIECKUX PEIICHUH B TIOBCEHEBHOM KHU3HH,

® OCBOEHHE CIIOCOOOB PELICHNs PA3TUYHBIX 33/1a4 C SIBHO 33/IaHHON (PU3UYECKOM MOJIEINblo, 3a/1a4,
M0JIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/1aHne (PU3MUECKON MOJIENHU, aIEKBATHOM YCIIOBHSM 3a]1auu;

®TOHMMaHWe (HU3MUECKUX OCHOB W TMPHHIUIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOIYIO CPENY;



®OBJIQJICHUE METOJAaMH CaMOCTOSTEIILHOTO IUIAHUPOBAaHHMS W TNPOBEACHHUA  (U3NYECKHUX
OKCIEPUMEHTOB, aHAJM3a U MHTEPIPETAUN WHPOPMALIUH, ONPENEICHUSI TOCTOBEPHOCTH MOJIYyYCHHOTO
pe3yibTara;

®CO3/IaHUE YCIOBHW ISl PA3BUTUS YMEHHH IPOCKTHO-HCCIICIOBATEIBCKOH, TBOPYECKON
JeSITeTbHOCTH.

Ha uzyuenue ¢pusuku (6a30Bblii ypOBEHb) Ha YPOBHE CpeHero oo1ero oopasoBanust orBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipemiaraemslii B mporpamme 1o pu3MKe nepeyeHb J1a00paTOPHBIX U MPAKTHUECKUX PAOOT SBIISETCS
PEKOMEHIOBAaHHBIM, YUYUTENb JIEaeT BBIOOP IMPOBEACHUS JIAOOPATOPHBIX PAaOOT M OMBITOB C YYETOM
WH/IMBUYAIBHBIX OCOOCHHOCTEH 00yJarOInXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®dusnka — Hayka O npupojne. Hayunbie MeToabl MO3HAHUS OKpyXkaromero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB. [IpUHIINI COOTBETCTBHS.

Pors m mecto ¢u3ukm B (GoOpMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHud u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneriHoe nBuxeHue. [[Br>KeHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOW 10 MOZYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JIMHEMHAs1 CKOpOCTh. Ilepruon u yacrora
obparenus. [lenTpocTpeMuTensHOE YCKOpPEHHE.

TexHuueckue yCTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIMIOMETP, ABUKEHUE CHAPSI OB,
LEIIHBIE U PEMEHHBIE NIEpeayn.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKECHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nprxeHus Tena, OpoleHHOro Mo/ YIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3ydenne HepaBHOMEPHOTO JBUKEHUS € LEIIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOLICHUSI MEXY IMTYTAMU, IPOWICHHBIMU TEJIOM 3a MOCIIEI0BATEIIbHBIE
paBHBIE NPOMEKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM JBMKEHHMHM C HAYAJIbHOM CKOPOCTBHIO,
PaBHOM HYITIO.

N3yuenune nBUKEHUS IapUKa B BI3KOM KUIKOCTH.

N3yuenune aBuxeHus Teaa, OpPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHON TOUKHU. TpeTui 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBU>KEHUU TEJa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3SHUKAIOMIMX B MPYXHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycioBUil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BpaIllCHUSI.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprusi MatepuaibHONH TOYKU. TeopemMa 00 W3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHMYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M PabOTHl CUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepPruu Tela Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopuu
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS YaCTHIL BEILIECTBA.



Mogenu cTpoeHHsI Ta30B, KUAKOCTEH 1 TBEPBIX TNl U 00bSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO IBMKEHUS yacTull rasa. [llkana remneparyp KenbBuHa. ['a30Bbie 3aKk0HBI. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporieccsl B UACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD, GapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOI'O B3aUMOJIEHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OnpeneneHnue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHH 00bémMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJEABHOIO ra3a. Bupl Ternonepeayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAs
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[TonssTue o0 anmabatHoM mpouecce. IlepBblii 3akoH TepMmoauHaMmukH. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIMNIbBL 1eficTBUS TemIoBbIX MaluH. [Ipeobpa3zoBanus sHEprUn B
TeIUI0BbIX MamuHax. KoagdunueHT nonesnoro neictBus remaopoi MamuHsel. [ukn KapHo u ero
KO3(PUIIHUEHT MMOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHULIUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOTHI: BBUIET HPOOKH M3
OYTBUIKU O] JIEHCTBHEM CKAaTOT0 BO3yXa, HarpeBaHue r¢upa B JaTYHHOU TpyOKe MyTEM TpeHUS
(BHI€OIEMOHCTpAITHS ).

H3MmeHeHne BHYTpEHHEH sHepruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHO TeT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u KoHACHCaNMs. Vicnapenue u kumnenne. AGCOMIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh Bo3/ayxa. HacelleHHbI map. YaenbHas TeruioTa mapooOpa3oBaHMs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.



Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzauus. YaeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa U IPAKTUUYECKOE NPUMEHEHHME: TUIPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUHU NOJIYYEHHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YKCIIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEITHHON BIQKHOCTH BO3/IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ted. OJNEKTpUYecKud 3apsana. JlBa BHIa 3JIEKTPUUECKUX 3apsiJiOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOJTYINPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHblii  snekTpuyeckuid — 3apsia.
OnekTpuueckoe mnojae. Hampsx€HHoCTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HANPpsyKEHHOCTHU 3JIEKTPUUECKOI0O MOJIS.

Pabora cun anekrpocratuueckoro noss. [lorenuman. Pasnocts notennuanos. [IpoBogauku
U IUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM MoJe. JlusnekTpuueckasi IpOHULIAEMOCTb.

OnexTpoéMkocTs. KoHzmeHcaTop. DNEKTpPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. JHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB, KOHAECHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTUIeCcKast 3allnTa.

JINdIIeKTPUKHY B JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOI0 KOHJIEHCATOPA OT IUIOIAH IJIACTHUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuyeckuii mok. Toku 6 paznuunvix cpeoax

ONEKTPUYECKUH TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTOsSsHHBII TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuueckoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
ITocnenoBarenbHOE, MapalIEIbHOE, CMEIIAHHOE COEMHEHNE IPOBOHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) 3JIeKTpraeckoi menu. KopoTkoe 3aMbIkanue.



DneKTpOHHask MPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

ONEKTPUYECKUH TOK B PacTBOPAax M paciulaBax 3JIEKTPOJUTOB. OJIEKTPOIUTHYECKAsS
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MonHus.
IIna3zma.

TexHHUYECKHE YCTPONCTBA U IPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKa, DJEKTPOHArpeBaTeNIbHbIE MPHOOPBI, 3IEKTPOOCBETUTENbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHUBIEHMS, BAKYyMHBIH  JHOJ, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJ1, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuiibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IIOLIAAN
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMemaHHOe COeJMHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbIKaHHE TajlbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3y4eHne CMEIIaHHOTO COEMHEHMS] PE3UCTOPOB.

N3mepeHue aIeKTpoABHKYILEN CHIIbI MICTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

HaGnronenue snextponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCylIecTBISETCS C Y4ETOM
COJIepKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMM MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUH, TMHeHHas GyHK1IM, mapadona, runepooa,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX MPOEKIUU HAa OCH KOOPAMHAT,
CJIOKEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0cMOC, TEII000MEeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SIBJICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TE€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BIaxKHOCTB BO3/lyXa, BETPhI, OapOMeTp, TEPMOMETP.

Texnonocus: mpeodpazoBaHue IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMIBHUK, KOHJUIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM UHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTMM,  DJJCKTPOCTAaTHYECKas  3allUTa,  3a3¢MIICHUE



ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTpOHArpeBaTelbHbIE IMPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuThHL. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpuHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIuK. KapTrHa TMHUM MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1osie IpOBOAHUKA ¢ TOKOM. KapTWHa JIMHMM MHAYKIMU MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOrO IPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuwia Jlopenna, e€ MOAyJdb W HampaBiieHHe. JIBUKEHUE 3apsKEHHOM 4YacTHUIbI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
ONEeKTpOABUKYLIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHuTHON uHaykuuu ®apanes.

BuxpeBoe anexkTpuueckoe Imosie. DIEKTPOABUKYIIAs CHUJa WHAYKIUU B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIAaTEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHME CAMOMHYKIMH. DJIEKTPOABUKYILAS CHJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYILIKU C TOKOM.

DIEKTPOMAarHuTHOE MOJIE.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IIPUMEHEHHWE: IIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMArHUTHl, MJIEKTPOIBUraTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JInHMM MHIYKIIMY MarHUTHOTO IIOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
IIOTOKa.

SIBieHME CAMOMHIYKIMH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccenenoBanue 1elcTBUSA NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Paznes 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUmMHblE KOJ1COAHUSA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apMoHMuUeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTHuecKkuii MasiTHUK. Y paBHEHHE TapMOHIUECKUX Konebanuil. [IpeBparienue snepruu npu
rapMOHHYECKHUX KOJIEOaHUSX.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KoJIeOATeIbHOM KOHType. AHAIOrMsl MEXIYy MEXaHWYECKMMHU M 3JIEKTPOMarHUTHBIMU



konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UACATHLHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxammuX KojeOaHUsIX. BeIHYXIeHHbIE MEXaHHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJIICHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTMYECKHME PUCKM NpPU IPOU3BOACTBE 3ieKTpo3Hepruu. KynpTypa wucnosip3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DSJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTeIbHOM CUCTEMBI (IPYKMHHBINA MJIM MaTeMaTUUYECKUN
MasITHHK).

HaGuroieHne 3aryxaronux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuworpaMmbsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb JIMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTHU IIEPUOA MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpaneHus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BosHBL. [lomepeunble M mpojonbHble BOJHBL. HWHTepdepeHmus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Iy4YEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopos E, B, V B anekrpomarautHoi BoigHe. CBONWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TpeJoMieHHe, Tmonspu3anus, audpakuus, wuHTepdpepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paIOCBA3U U TelleBUACHU. Paaronokanus.

DNeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHU4YecKHue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmronenne oTpakeHus U IPEeTOMIICHUSI MEXaHUIECKUX BOJTH.

Habmonienue nntrepdepeHny u AMPpakiiud MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.



Habmionenne cBsS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH M YacTOTOU
Kosie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxxeHHs cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. IIpeaenbHbIl yron IMOJHOIO BHYTPEHHEIO
OTPaKEHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobupatomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasi CHJla TOHKOM JInH3bI. [locTpoeHune n3o0paxeHuili B coOMparomux U pacCenBarOIINUX
nuH3ax. PopMyIia TOHKOW JIMH3bI. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(pA3HBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkius csera. [udpakuumonnas pemérka. YciaoBue HaOMIOAEHUS IUIaBHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoWCTBa W MpPAKTUUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToammapar,
IPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs! ONTHKA, TU()PAKIIMOHHAS PEHIETKA,
HOJIIPON .

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
npuOOpBI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Moenu MEKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONW MeXaHWKH. [locTymarsl cnienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakyyMe, MPUHLHII
OTHOCHUTEIBHOCTH ODUHIIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE AJIUHBI.
OHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.



Pa3nen 7. KBantoBas puszuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.

OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dotoadekra. YpaBuenue DitHmreitHa 11 hotodpdekra. «KpacHas rpanumna» dpotodrddekra.

Hasnenue ceera. Onbrtsel [1. H. JIeOenera.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poTorneMeHT, (OTOIATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

CBeToaHoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. Omnbitel Pesepdopna nmo paccesnuro o -yactuil. I[lnaneraphas
monenb atoMa. [locrynatel bopa. Usnydenue u nornomenue (OTOHOB MPH MEpPEXoje aToMa ¢
OJIHOTO YPOBHS SHEPTruu Ha Ipyroil. Buasl cnektpoB. CrieKTp ypoBHEH SHEPTHUU aTOMa BOIOPO/Ia.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CHoHTaHHOE U BBIHYXKJIEHHOE U3JTyYeHHE.

TexHuueckue yCTpONCTBAa W MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHbIA aHaINu3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpeznenenne JIMHBI BOJIHBI Jlazepa.

Habmronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIIKE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOIO u3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3nydeHus. BivsHue paInoakTUBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHas monens siapa ['eitzenOepra—lBanenko. 3apsis

anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
PaaOaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sipa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHNEKTHUBBI  SAIEPHOI
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

DneMeHTapHble YacTulbl. OTKPBITHE MO3UTPOHA.

MeTozab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHTaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHuueckue ycTpoWcTBa M INMPaKTHYECKOE NMPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CY€TYrK HOHU3HUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).



Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUBUKHU

Oranel pa3BuTUs actpoHomMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMHUHU.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. ConneyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamMmma «CreKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bI ITIaBHON
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
nocjea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJlHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connia B ['anaktuke. Tumst
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoif. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyru.

O0o01marmniee noBTOpeHne

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKOH chepax AeaTeTbHOCTH YeIOBEKa, POJib K MECTO (PU3UKU 1 ACTPOHOMUU B COBPEMEHHOU
HAYYHOH KapTHHE MHpa, poib (u3Hyeckoil Teopuu B (HOPMHUPOBAHUHU MPEICTABICHHH O
¢bu3nyeckoil kKapTuHe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHbIX MPEACTABICHUI O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcsl € y4€TOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (akT, runores3a, (Qu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE BJIEMEHTAPHBIX (YHKIIMM,
NPU3HAKYU TOJO0MS TPEYTOJIbHUKOB, ONPEIEICHUE IUIOIAaIU TIIOCKUX GUryp U 00bEMa Tel.

Buonozus: >nexTpudeckue IBJICHUs B )KUBOU MPUPOJE, KosieOaTebHbIe ABMKEHUS B )KUBOI
MIPUPO/JIE, ONITUYECKUE SIBJICHUS B dKUBOM PUPOE, NEHCTBUE paguallii Ha )KUBbIE OPraHU3MBbI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MbI 00pa30BaHUS KPUCTATUIMUECKOHN PEIIETKH, CIIEKTPAIbHBIN aHATIN3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPACEHU.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAS Te4Yb, paaap, paJuoNpuUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpeamera «®dusnka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHEHTAlMi, TIO3UTUBHBIX BHYTPEHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULMU  OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

INPUHITHE TPAJUIUOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO NESATEIBHOCTh B MHTEpEcax TIpaxkJaHCKOro oOIIecTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHME B3aUMOJEWCTBOBAaTh C COLMAJIBHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTUTAHMS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TIOBEJICHUS;

CIOCOOHOCTh OLICHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUS, ODUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOUIEHHE K MHUPY, BKIIIOUasl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K pa3InyHbIM chepam mpodheccuoHanbHOM AeITeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
Cc (u3uKON M TEXHHKOW, YMEHHE COBeplIaTh OCO3HAHHBIM BbIOOp Oyaymiei mnpodeccuu u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHBIE TUIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HaHHE TIJI00AJILHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHUS LIEJIeil
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIupeHHe OIbITa JIeATEIbHOCTH HKOJOTMYECKOM HampaBI€HHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUM 10 (pHU3uKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:



c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA (HU3NUECKOI HAYKU;

OCO3HAHME IICHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIE0BATENbCKYIO JIEATEIbHOCTh HHAUBUIyaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIU ACSITEIIbHOCTH, 331aBaTh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEJIbHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH )KU3HEHHBIX TPOOJIEeM.

Ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIQ/IeTh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamH (pu3mdeckoi
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITeNbHOCTH B 00JacTu
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METO/OB PELICHMs 3aa4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHHS, €ro HHTEPIpETallnu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUIO0TE3Y €€ peleHus, HAXOAUTh apryMEHTHI JUIs JO0Ka3aTelIbCTBAa CBOMX YTBEPK/IEHUH, 3a/1aBaTh
napameTpbl U KpUTEPUU PEILLICHNUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XO/JI€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUYECKH OIIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON ACSITEILHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAaHUS M0 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHMOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CHUCTEMATHU3alUI0 U
WHTEPIPETAH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaTh TEKCThl (U3MYECKOTO COJACpXKaHHS B pPa3MYHBIX ¢opmarax ¢ yd&ToMm
Ha3zHa4yeHUs THGOPMAIUH U LIEJIeBON ayAUTOPUHU, BBIOHPAsi ONTUMANIbHYIO (POpMY MpencTaBIeHUS
U BU3yaJIU3allHH.

KoMMmyHHnKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

OCYIIECTBIISITH OOIIEHHE HA YpOKaX (DU3HKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIIMi U CMATYaTh KOH(IUKTHL;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOK TOUYKY 3PEHUS C HUCIHOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX IEHCTBHI C yuyéTOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHWU30BbIBaTh M KOOPAMHUPOBATH
JENCTBUS 10 €€ TOCTHXKEHUIO: COCTABIIATh IJIaH JSHCTBUIMA, paclipelesiTh POIH ¢ Y4ETOM MHEHUI
YYaCTHUKOB, 00CYX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXAOI0 YY4aCTHHKA KOMaHbl B OOLIUIN pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEHU C MO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHHWE B PA3IUYHBIX CHUTYaIUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENIBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a/ad, TUTaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;
pacHmpsTh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CIOCOOCTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHUIO SPYAUIIUHU B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJJIEKT:
JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCUTh KOPPEKTUBBHI B AESITEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IETISIM;
BJIa/ICTh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICJIUTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIb30BaTh PUEMBI peICKCHH JIJIS OLIEHKHU CUTYaIlid, BBIOOpA BEPHOTO PELICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHHSI 110 UX CHIKCHUIO,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
MIPUHUMATH Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;
pHU3HABaTh CBOE MIPABO W MIPABO JAPYTHUX HA ONIHOKH.
B npouiecce qoctukeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DU3UKE AJIs
YPOBHsI CpefHEro o0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
WHTEJJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHU$, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE€ MOBEJICHHE, CIIOCOOHOCTh aalITUPOBATHCS K SMOLIMOHATLHBIM H3MEHEHUSIM H MTPOSIBIISITH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIDKECHHIO IENTd U yCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMIATHH, BKIIIOYAIOIIEH CIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenusi B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IIPAKTUYECKOU
JIeATEIbHOCTH JIFOCH;

YYUTHIBATh TPAHHUIBI TPUMEHEHHUS HW3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepuallbHas
TOYKa, MHEpUHUAIbHAS CHCTeMa OTCY€Ta, aOCOIMIOTHO TBEPIOE TENOo, WACATbHBIA Tra3, MOJEIU
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUEYHBIA AJIEKTPUUYECKUHN 3apsii NPU pelIeHUuU
buznyeckux 3a1ay;

pacrnio3HaBaTh (PU3UYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE TNPSMOJIMHEHHOE [BHKCHHE, CBOOOIHOE IaJeHHE Tell,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tel, U y3us, OpOyHOBCKOE ABHKEHHE,
CTPOEHHE KUIKOCTEH M TBEPIBIX TeJl, K3MEHEHNE 00bEMa Tell IPU HarpeBaHUU (OXJIAXKIACHUHN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCALMs, IUIABJIEHWE, KPUCTAJUIM3ALMs, KUIIEHUE,
BJIQ)KHOCTb BO3/1yXa, OBBILIEHHE JaBJICHUS ra3a IIpHU €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBS3b
MEXJy INapaMeTpaMu COCTOSHMs ra3a B H30Ipoleccax, JIEKTpU3alus Tel, B3aUMOICHCTBHE
3aps/0B;

OIHCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIONIb3Ys (PU3NYECKHE BEIMYUHBI: KOOPAMHATA,
yTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYecKas
SHEprus, NOTEHIMalbHas SHEpPrus, MexaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKUI CMBICI HCIIOJIb3YEMbIX BEIMYHH, UX 0003HAUEHUS
U €IUHMIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUYMHY C IPYTUMHU
BEJIMYHUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHMS, HCIIOJIB3Ys
¢dusnueckue BEIMYMHBI: JaBlIEHHWE Tas3a, TeMIlepaTypa, CpeAHssi KUHETHYecKas JHeprus
XAOTUYECKOT0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, Kod(pUIMEHT MOJIE3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU ONMMUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX O0O0O3HAYEHUS M EIUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTMUMH BETUYUHAM;

ONKCHIBATh M3y4YCHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh TIOJIS,, MOTEHILMAal, pPAa3sHOCTh IOTEHIHAJIOB; MPU ONUCAHUHM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEJIMYUH, HUX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMUMHY C JPYTMMU BETUYUHAMU;

aHaATM3UPOBaTh (PpU3MYECKUE MPOIECChl W SIBJICHUS, UCHONb3yd (DU3MUYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs



MEXAHUYECKOM dHEPIuu, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, TIPUHIUIT
paBHOIIPABUS MHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJIAPHO-KMHETHYECKYIO TEOPHIO CTPOCHHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3aKoH KysoHa, Ipu 3TOM pa3iinyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCJIOBUS (IpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3yInyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHIO (DU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, @pu 3ToM  (HOpPMYIHPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000py10BaHus, IPOBOAUTE OIBIT U (OPMYJINPOBAThH BHIBOJIBI,

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXy (PM3NYECKMMHU BEIMYMHAMU C UCII0JIb30BAHUEM IIPSMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATH Pe3yJbTATHI IMOIY4YECHHON
3aBUCUMOCTH (PU3MYECKHUX BEJIMYUH B BUE TaOIMIl ¥ rpauKOB, JAeIaTh BBIBOBI 110 pe3yIbTaTaM
UCCJIE/IOBAHUSI,;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa IMpU MNPOBEICHUM HCCIEI0BaHUI B paMmKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIENOBATENLCKOM M  IMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOMCTB U J1AOOPaTOPHOI0 000pYyA0BaHUS;

pemarh pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJeNblo, MCIONb3ys
¢du3nyeckre 3aKOHbl M NPUHIUIIBI, HA OCHOBE aHaJIM3a YCIIOBHS 3aJjaudl BHIOUPATh (PU3UYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelath KayecTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOUKY
paccyXIeHUI ¢ ONOpoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

MCIIOJIb30BAaTh MPH PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUIs TIOUCKA, CTPYKTYpUpPOBaHMs, HHTEPIPETAMUd M NpPEACTaBIeHUs y4eOHOW M HaydHO-
NOMYJSIPHON MH(pOpMAIUH, TOTYYEHHON U3 Pa3INYHBIX HCTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
NoJy4aeMyro HH(OopMaIuio;

IPUBOJIUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE POIIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PM3UKE B TOBCEAHEBHOMN KU3HU JIsl 00eCTieueHus
6€e301acHOCTH MpHU O0paIIeHUH ¢ MPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, /Ul COXPaHEHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOT0 MOBEJCHUS B OKPYKaloIlEel Cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIaHUPOBATh paboTy
IPYNNbl, palMOHAJIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTH B
HECTAHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIJIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yilbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOU
NeSITeIbHOCTH JIF0/IeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHUHBI MUDA;

VUNTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJAENeil: TOYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHHUK CBETA, siIEpHAsi MOJIEIb aTOMA, HYKJIIOHHAs
MoO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKux 3ajay;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (IIPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,



XUMHUYECKOe, MArHUTHOE JCHCTBUS TOKAa, B3aMMOJEHCTBHE MArHUTOB, 3JCKTPOMArHUTHAS
UHAYKIMS, JACWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYLIUICS 3apan,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HUHTepdepeHuus, nudpakuus W MOJNIpU3alUsg CBeTa, JUCHEPCUS CBeETa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Jla, €CTECTBEHHAsl U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONUCHIBAaTh M3YUCHHBIC CBOMICTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPENl) U JIEKTPOMArHUTHbBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOE
HaNpsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MMOTEHIIMANIOB, 3JIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKLHS MarHuTHOro nojs, cuwia Ammnepa, cuia JlopeHua, MHIyKTUBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MArHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KoyieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjia TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPHU ONHUCAHWUU TPABUIBHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIOJIB3YeMbBIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBIICHUS U TMPOILECCHI, HCIOJB3YS (PU3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HpPU OMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIHYMH, UX OOO3HAYCHHS U
SIMHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINC JTAaHHYIO (DM3MYECKYIO BEIHUUHY C JIPYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3yS (DU3MUECKHE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCIENOBAaTENBHOTO U MMapajUIeIbHOTO COEIUHEHUs
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIMH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTpaHEHHUs] CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTod(DeKTa, 3aK0H COXpaHESHUS SIHEPTHH, 3aKOH COXpPaHEHUS
UMITyJbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIA,
noctynatel bopa, 3aKoH paguMOaKTHMBHOIO pachaja, MpU OSTOM pa3inyaTh CJIOBECHYIO
GbOpMYyITUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpEIeNIATh HAIpaBJICHWE BEKTOpA MHIYKIMU MArHUTHOTO TOJSI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OMUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKON JIMH30M;

BBITMIOJHATh 3KCIIEPUMEHTHl 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCIIONIB30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpPEHHWil: mpu dSToM  (HopMyIHpoBaTh
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISATh TIPSIMbIE W KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIMYMH, TPH 3TOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIMYMH C UCTIOIB30BaHUEM MPSIMBIX H3MEPECHU:
MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHpPOBATh pe3ybTaThl MOJTYyYEHHOW 3aBHCHMOCTU
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOTO TPyAa MPH TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3WYECKOM MOENbl0, HCIOJIb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO



MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYUHBI U (OPMYNbI, HEOOXOAMMBbIC Uil €€ pelIeHHs,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MOJIyYEHHOTO 3HaUeHHsI (PU3MUECKON BEINUHHBI,

pelarb KayeCTBEHHBIE 3aJa4yM: BBICTPAMBATh JIOTMYECKU HEIPOTHUBOPECUYUBYIO LEHNOYKY
paccyKIeHU C OIIOPOM Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SABIICHMUS;

UCTIOJIb30BAaTh MIPU PEIIeHUH y4eOHBIX 33/]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUId TIOUCKA, CTPYKTYpUPOBAaHMs, HHTEPHNPETALMU M NpPEACTaBICHUA Y4eOHOW U HayudHO-
HOMYJSIPHOM HH(POPMAIUH, TTOTyYEHHON U3 Pa3InYHBIX HCTOYHUKOB, KpUTUYECKH aHATU3H POBAThH
HOJIy4aeMytro HH(OopMaIuio;

OOBSICHATH PUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B TIOBCEJHEBHOM JKU3HU;

NPUBOUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BsCHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HHU [ 00€CTICUeHUS
6€e3011acCHOCTH MpHU OOpALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, Ul COXPaHEHUS
3/10pOBbs U COOIIOACHUSI HOPM SKOJIOTMUYECKOT0 TIOBEIEHUS B OKPYKAIOILEH Cpele;

paboTaTh B IpYIIIE C BHIIOIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIIHOCTH B
HECTaHJAPTHBIX CUTYaLMsX, aJeKBaTHO OLICHMBATH BKJIAJ KaXIOr0 W3 YYaCTHHUKOB IPYIIbI B
pelIeHrne paccMaTpUBaEeMON TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM KonuyecTBo yacos
n/m MporpamMmei Bcero  Konrpoabn = IIpakTnueck UICKTPOHHbIE (L (PPOBLIC)
o0pa3oBaTejibHbIe pecypchl
ble padoTel | He padboThl

Pazgen 1. DPUSUKA U METOAbI HAYYHOTI'O IIO3HAHUA
1.1 dusrKa U METObI HAYYHOTO MTO3HAHUS 2 bubmuorexa IIOK https://m.edsoo.ru/7f41bf72

Wroro no pazgeny 2

Pa3zpgen 2. MEXAHUKA
2.1 Kunemartuka 5 bu6mmoreka [TOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bu6mmoreka [TOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHHS B MEXaHUKE 6 1 1 bubmunoteka L{OK https://m.edsoo.ru/7f41bf72

Htoro no pazneny 18

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUNKA
3.1 OCHOBBI MOJICKYJIIPHO-KHHETHUECKOHN TeOpUn 9 1 bubmmorexa I{TOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 bubmmotrexa [{OK https://m.edsoo.ru/7f41bf72
3.3  /\IPeraTHbIe COCTOAHMSA BellecTRa. DasoBbie 5 Bubnorexa IIOK https://m.eds00.ru/7f41bf72

nepexobl

Hroro no paszneny 24

Paznen 4. JJIEKTPOJINHAMUKA
4.1 DneKkTpocTaTHKa 10 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
4.2 ToCTOAHRII dreKTprHeckuit TOK. Toki B 12 1 2 bu6muoreka I1OK https://m.edsoo.ru/7f41bf72

pa3IMYHbBIX Cpeaax

Hroro no pasneny 22

PeszepBHoe Bpemst 2

OBHIEE KOJIMYECTBO YACOB I10 68 3 5
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11 KJIACC

KoaudecTBO 9acoB

Ne HanmeHnoBaHue pa3ae/ioB U TeM K Ipakruyec  DJIEKTPOHHbIE (H(POBLIE)
n/n  MmporpamMmbl Bcero OHTPOJBHBIC e oOpa3oBaTe/ibHbIE pecypchbl
padoThI
padoTshI
Paznea 1. JIEKTPOJANHAMUKA
MarnutHoe none. J1eKTpOMArHHTHAs 11 1 3 Bbubmoreka IIOK https://m.edsoo.ru/7f41¢c97c
WHIYKLUSA
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U1 BOJIHBI
2.1 MexanuiecKkue u SIICKTpOMarHUTHEIC 9 1 bub6mmoreka LTOK https://m.edsoo.ru/7f41¢c97c
KoJIeOaHus
2.2  MexaHnuecKHe 1 MJICKTPOMArHUTHBIC BOJHBI 5 1 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
2.3  Onruka 10 3 bubamnorexa I{OK https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3 OCHOBBI CHIeUHATLHON TeOpHH 4 1 bubmumoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHTEIBHOCTH
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1  DiaeMeHTH KBAHTOBOM OITHKU 6 bubmoreka LIOK https://m.edsoo.ru/7f41c97¢c
4.2 | CtpoeHue aToma 4 bubaunoteka [IOK https://m.edsoo.ru/7f41c97c
4.3 ATomHOE S7pOo 5 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15
Pasznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHN
5.1  DneMeHThl aCTPOHOMMHU U acTpO(U3UKU 7 1 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOUIEE IIOBTOPEHUE
6.1  OO6obmarolee MOBTOPCHHE 4 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
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INOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo 4aco
Ne Tema vDOKA T Tl;( TAe08 n Hara JIeKTPOHHBbIE U(PPOBHIE
n/n yp Bcero OHTPOJILHBIE paKTiteckue u3ydeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoTshI
®dusuka — Hayka o npupoje. Hayunsie bubnuorexa [JOK

1 1 )

METOJIbI TIO3HAHHS OKPYKAIOIIET0 MUPA https://m.edsoo.ru/ff0c32e2

2 compememmott nayanoit xapumanpa.s | 1 Bubmorexa LIOK

P ey P P4, https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
MexaHnyeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
nBIKeHus1. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHNE 1 bubmorexa HOK

p P A https://m.edso0.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnuoreka [IOK
IBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBobosiHOE najieHne. Y CKopeHue 1 bubnnorexka [JOK
CBOOOIHOTO MaJICHHS https://m.edsoo.ru/ff0c39cc
Kpusonnneiinoe nenxenue. J(BmkeHne bubnuoreka [IOK

7 . 1 )

MaTepUaIbHON TOYKH 1O OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
|t oo T, | Bumorera LOK
i ' https://m.edsoo.ru/ff0c3be8
IlepBeriit 3akoH HproTOHA
O cymepnosmt e, Bropoftsacon ) Butmorexa LIOK
YHEPHOSHIL  DTOPOK https://m.edso0.ru/ff0c3be8
HeroTOHA 17151 MaTepuanbHON TOUKU
10 Tperuii 3akoH HproToHA 1151 1 bubnuoreka [IOK

MaTCPHAJIBHBIX TOUYCK

https://m.edsoo.ru/ffOc3be8
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3aKkoH BceMUpHOro TsaroreHus. Cuna bubmuorexa [JOK
11 ;
TspkecTu. [lepBas kocMHuUecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuiia octu. 3akoH ['yka. Bec Tena
yHpyr K https://m.edsoo.ru/ff0c3el8
Cwiia tpenus. KoadduumeHt tpenus.
13 Cuiia Zgn OTI/IBJIe}(IbI/I(l:I HH )51 BI/IE(GHI/II/I bubmorexa LIOK
P P https://m.edsoo.ru/ffOc3f76
Tesa B KUAKOCTU WJIM rase
[ToctynarensHoOe U BpaliaTeiabHOe
14 JBUKEHHE a0COIOTHO TBEPAOIO Tea. bubnnorexa [JOK
MowmenT cuibl. [Inedo cuibl. Y cinoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIa
HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepUAIbHBIX TOYEK. IMIyJIbC CHIIBL. bubnuoreka [IOK
15 .
3aKOH COXPaHCHUS UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABUXKEHUE
Pa6ota u momHOCTh cuibl. Kunetnaeckas
16 SHEPrus MaTIeH nanbHO Touku. Teopema bubmorexa [TOK
P P - 0P https://m.edsoo.ru/ff0c4502
00 U3MEHEHUN KHHETHYECKOW SHEPTUU
ITorennmansHas 3HEPrHUsl.
[loTeHumanbHas 3HEPrUs yIpyro
17 edo 1\1/111/1 OBaHHOM rlf )KZHII))IYF bubmorexa LHOK
ACOPMHD by ' https://m.edsoo.ru/ffOc461a
[ToreHuuanbpHas SHEPTUs Tena BOIU3U
MMOBEPXHOCTU 3E€MJTU
[ToTeHmanbHBIC U HETIOTEHITUATBHBIC
cuibl. CBs3b paObOThI HEMTOTEHIIUATBLHBIX
18 CHIJI C HSMeHeEH/IeM MexaHI/IqecLIioﬁ bubmorexa [IOK
https://m.edsoo.ru/ff0c478c
SHEPTUU CUCTEMBI TeN. 3aKOH COXPAaHEHUS
MEXaHUYECKON IHEPTUU
JlaGopaTtopHas pabota «HcciaemnoBanue
19 CBSI3H paOOTHI CHITBI C H3MEHEHHEM

MEXaHMYECKOI 3HEepPTuu Tella Ha IpuMepe
pPaCTSKEHUS PE3UHOBOTO JKI'yTay



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. ubdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTtep JBMKEHUS U B3aUMOICHCTBUSA
YyacTHIl BeulecTBa. Moenu cTpoeHust
ra3oB, KUIKOCTEH M TBEPIBIX TEI

23

24

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnuast ABoraapo

TermmoBoe paBHOBecue. TemnepaTrypa u e€
usMmepenue. [lkana remneparyp Llenscus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

28

29

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPTUr
JBUKEHUSI MOJIEKYI. Y paBHEHHE
MenpeneeBa-Knanelipona

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlabopaTtopHast pabota «HMccinenoBanue
3aBUCHUMOCTH MEXy IapameTpaMu
COCTOSIHUS Pa3peKEHHOTO Ta3za»

N3omnporiecchl B uaeaaIbHOM ra3e u ux
rpaduueckoe npeacTaBIeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CUCTEMBI B CIIOCOOBI
e€ m3MeHennsa. KoandecTBo TENI0TH B
pabota. BHyTpeHHss sHeprus
OJIHOATOMHOT'O HACaJIbHOT'O ra3a

bubnmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buael Terionepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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V nenbHas TEII0EMKOCTD BEIIECTBA.

bu6mmoreka [IOK

32 Komuucctso remorst npu https://m.edso0.ru/ff0c5¢36
Teruionepenade. AnuabaTHbIN npolecce
I1epBblii 3aKOH TEPMOJIMHAMUKH U €T0 bubmuorexa [JOK
33 }
IPUMEHEHHE K H30IpoIeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs ponieccoB B IPUPOJIE. bubmumorexa [IOK
Bropoii 3ak0H TepMOAMHAMHUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun gevicteust u KII/ TermoBoit bu6mmoreka [IOK
MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/|
37 DKosoruyeckue npoodaemMbl
TEIIOAHEPTeTUKU
38 Ob6o06maromuit ypok «MosnekynsipHas bubnnorexa [HOK
¢du3uka. OCHOBBI TEPMOHMHAMUKI) https://m.edsoo.ru/ff0c6938
3 OMonexympnon Groma. Ocnons Butmorexa LIOK
: https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMHUKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
a1 AOcCo0THAS U OTHOCHUTEIIbHAS bu6mmorexa [IOK
BJIQKHOCTh BO31lyxa. HachIeHHBbII ap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckne n
42 amopdHbIe Tena. AHU30TPONHS CBOMCTB bubnuoreka [IOK
KpucTayuioB. JXKuakue KprcTaibl. https://m.edsoo0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaJIbl
43 [InaBnenue u xpucramumsanus. Y geybHast bubmuorexa [IOK
TerioTa riasieHus. Cyonumanus https://m.edso0.ru/ff0c6708
bubnnorexka [JOK
44 VYpaBHeHHe TeII0BOro H6anaHca https://m.e dsg).ru I660c6820
45 DneKTpu3zanus Tei. INeKTPUIECKU bubnmoreka [JOK

3apsn. JIBa BUIA SJIEKTPUUECKUX 3apsiI0B

https://m.edsoo.ru/ffOc6bcc
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HpOBOILHI/IKI/I, JUDJICKTPHUKU U

bu6mmoreka [IOK

46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHUS hitps://m.edsoo.ru/ffocebce
ANEKTPUUYECKOTO 3apsia
47 B3aumoneiictBue 3apsanoB. 3akoH Kynona. bu6mmoreka [IOK
ToueuHbIl 3EKTPHYESCKUI 3apsi https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJISL.
48 Hpniunn cyr[epno31/1u1/r1)1/1 AJIEKTPUUECKUX bubmorexa [IOK
N . https://m.edsoo.ru/ffOc6df2
nosiei. Jluaum HanpsKEHHOCTH
49 Pabora cuin anekTpocTaTHuecKoro moJsl. bubnnorexa [JOK
[Morenuuan. Pa3HOCTh MMOTEHIUAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY M TUAJIEKTPUKH B
50 3J1peKTpI([)CTaTquI([:K0M HOIJ)Ie. bubmorexa [TOK
https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MPOHUIIAEMOCTb
" bubnuorexa [JOK
>1 dnextpodumiocts. Konnencarop https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOT0
52 KOHnegcaTopa. DHeprusi 3apsHKEHHOTO bubmorexa [IOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOopa
53 JlaGopatopHas pabota "M3mepenue
AIEKTPOEMKOCTH KOHIEHCaTopa"
[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO
54 amnmapara, CTpyHHOTO MpUHTEpa.
DJNeKTpOocTaTUYECKas 3alluTa.
3a3emileHne IeKTPOnprudOpoB
DIIEKTPUYECKUI TOK, YCIOBHS €70
55 cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpspxenune. ConpoTuBieHHE.
3akon OMa aJid y4acTka 1enu
56 ITocnenoBarenbHOE, MApATIEIBHOE, bu6mmoreka [IOK

CMCHIAHHOC COCAMHCHUC ITPOBOAHHUKOB.

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

S7

JlaGopaTtopHnas pabora «M3yueHue
CMEIIAHHOTO COSAMHECHHUS PE3UCTOPOBY
PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxoymnsa-Jlenua

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

58

3akon OMa 115 MOJTHOM (3aMKHYTOM )
anekTpudeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenne J/1C nuctouyHuka ToKa U €ro
BHYTPEHHETO COIPOTUBIICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

60

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJIJIOB. 3aBUCUMOCTB COIPOTHBIICHUS
METAJUIOB OT TEMIIEPaTyphI.
CBepXIpoBOAUMOCTD

DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
JJIEKTPOHHBIX ITYYKOB

61

[TonynpoBoaHUKH, UX COOCTBEHHAS U
IpUMecHas mpoBoAuMocTs. CBOMCTBA P—
n-niepexoxa. [lonynpoBoHUKOBBIE
npudopbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

62

63

64

65

DIIEKTPUUYECKHI TOK B pacTBOpax H
paciuiaBax 3J€KTPOJIUTOB.
DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
DIIEKTPOJIN3

DJIEKTPUYECKUH TOK B Ta3ax.
CaMoCTOATEIbHBIA U HECAMOCTOSATEIbHBIN
pazpsaa. Monnus. [1na3zma
DnekTpuueckue mprudopbl U yCTpoicTBa 1
UX IpaKTu4eckoe npuMeHenue. Ilpasuna
TEXHHUKHU 0€3011acCHOCTH

O06o0maromuii ypok
«OIIEKTPOIMHAMUKAY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bubnmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubnmoreka [JOK
https://m.edsoo.ru/ffOc86fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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KontpomnbHas padora 1mo reme
«Qnekrpocraruka. [loctosHHBIN

bubmuorexa [JOK

66 9JIEKTPUUECKUI TOK. TOKH B pa3InYHBIX 1 https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBublii ypok. KonTponbnas paborta 1 bubmumorexa [IOK
110 Teme "DIIeKTpoAnHAMHUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O000IIarONIMil ypoK 10 1 bubnuorexa [JOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I1O 68

[MTPOI'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoxa Bcero Kontponbueie  Ipakrmyeckue fll3y'leﬂl/lﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecype
[TocTossHHBIE MArHUTHI U UX B3aUMOJECHCTBUE.
1 MarnutHoe noje. Bekrop Mal"HI/ITH(f[ﬁ 1 bubsmorexa [IOK
. https://m.edsoo.ru/ff0c9778
WHAYKIAA. JIMHUA MarHUTHON WHTyKITUN
MarnuTHoOe noJjie TPOBOJHUKA C TOKOM. OTBIT
2 Opcrena. B3aHMoL[£17ICTBZ:/Ie MIPOBOJHUKOB C 1 bubmorexa HOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaboparopHas pabora «/3yuenue 1 1 bubmmoreka [JOK
MarHUTHOTO TIOJISI KATYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISI HA POBOTHUK C
tokoM. Cumita Ammnepa. JlabopatopHuas pabora bubmuoreka [IOK
4 . 1 1 .
«HccnenoBanue NeMCTBUA IOCTOSHHOIO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM»
eiiCTBHE MarHUTHOTO TOJIS Ha JABHX cst
5 SZ[apfl)KCHHYIO yactuiy. Cuna Ho?)eﬂug.my}o 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c9df4
PaGora cunel JlopeHiia
DnexTpoMarHuTHas HHAYKIus. [ToTok
6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C 1
WHIYKIHHA. 3aKOH 3IEKTPOMArHUTHOM
nHaykiuu dapanes
7 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubnuoteka [JOK
SIBIIGHUS DJICKTPOMArHUTHOW WHYKITHID) https://m.edsoo.ru/ff0cal50
NHaykTUBHOCTE. SIBIEHNE CaMOMHIYKIIUU.
8 OJIC caMOMHAYKIIMHA. DHEPTHUS MArHUTHOTO 1 bubnuoteka [JOK
MOJIS KATYIIKK C TOKOM. DJIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
noiie
9 TexHuueckue yCTpoiCcTBa U UX MPUMEHEHHUE: 1

NMOCTOAHHBIC MATHUTEI, 3JICKTPOMArHUThlI,



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
https://m.edsoo.ru/ff0ca600

QJICKTPOABUTIATCIIb, YCKOPHUTEINU
QJICMCHTAPHBIX 4aCTUILl, MHAYKIIMOHHAA I1CYb

O6o6maromuii ypok «MarauTHoe mode.

bubnunorexa LIOK

10 DJIeKTPOMArHUTHAS HHIYKIIUS https://m.edsoo.ru/ffOcab82

11 KontponbHas padota nmo teme «MarHutHoe bubmuorexa [IOK
noJje. DIIEKTPOMarHUTHAsT HHIYKIHS https://m.edsoo.ru/ff0cad58
CB00O/IHBIE MEXaHUYECKUE KOJICOaHUSI.

I"apmonnueckue konebanus. YpaBHEeHHE bubnnorexa [JOK

12 . .
rapMoOHHMYecKuX Kosebanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlaboparopHas padorta «MccnenoBanue

13 3aBHCHUMOCTH MEPHO/Ia MAIIBIX KOJIeOaHMA
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»

Konebarenbublit KOHTYp. CBOOOIHBIE
AJIEKTPOMarHUTHbIE KOJe0aHus B UAEabHOM
14 Kone6€1TeJILHOM KOHTYpE. AHaJ'IOFI/IJjI MEXIY bubmorexa LHOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KoJeOaHusIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHUS
15 3H€II))FI/}III/I B UJICAJIbHOM KOHG6&T§J‘IBHOM bubmorexa HOK
https://m.edsoo.ru/ff0cb9c4
KOHType
[IpencraBnenue o 3aTyxaromux KojaeOaHHsIX.

16 BoinykeHHbIE MEXaHUYECKUE KOJIeOaHMUsL. bu6muoreka [JOK
Pe3onanc. BeinyxaeHHBIC https://m.edsoo.ru/ffOcbb86
AJIEKTPOMarHuTHhIE KoeOaHus
[lepemennslit Tok. CUHYCOUJAIBHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubmuoreka [IOK
TOKa. AMIUTUTY/IHOE ¥ ICUCTBYIOIIIEE https://m.edsoo.ru/ff0cbd34
3HA4YCHUE CUJIb TOKA U HAIPSDKCHUS

18 Tpauchopmarop. [IpousBoacTBo, nepenava u

noTpedIieHne JIEKTPUIECKON IHEPTUH



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

YCTpoHCTBO U MPaKTHYECKOE MPUMEHEHUE

bub6nmoreka [IOK

19 AJEKTPUUYECKOTO 3BOHKA, T€HEepaTopa
P > T PHEPATOD https://m.edsoo.ru/ffOcc324
MIEPEeMEHHOT'0 TOKa, JJMHHI 3JIeKTponepeaad
DKOJOTHYECKHE PUCKU IPU TPOU3BOJICTBE
20 anekTposHeprun. Kynbprypa ucrnosib30BaHus
AJEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctb bubmmoreka [JOK
pacIpoCTpaHEHHs U JIJIHHA BOJIHBIL https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOTOJIBHBIC BOJTHBI
3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubmmoreka [JOK
22 .
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHbIE BOJHBI, UX CBOICTBA U bubnnorexa [JOK
ckopocTb. [1Ikana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
o4 [TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.
PazButue cpencts cBsa3u. Pagnonokamms
bubmmoteka IIOK
2 K K
5 OoHTposbHAs paboTa «KoseGaHus u BOTHBI hitps://m.edso0.ru/ffOcc6fs
[IpssMonvHenH aclpoCTpPaHEHUE CBETA B
26 0 pHO 00 HOeI\/'I coee 1:()3 CT(E?quII{)LII‘/’IGI/ICTeof{HeI/IK bubmorexa LIOK
AHOPO Pese. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
Tpa)KeHUE CBETA. 3aKOHBI OTPAKEHHUS CBETA.
27 IQIOIZT :eHI:eCI/I:O6 iKe(I){I/IfI(l; IEJ'IOCCKOM . bubmorexa I[IOK
P P https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomnenue ceeta. [TonHoE BH HH
28 0Tp e2¢>I(<)eHIfe l'eI Ce eeanL(I)ﬁ O(e)n n}(;il:z)roee bubmorexa I[IOK
P - pell T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPAKECHUS
JlabopaTtopHas pabota «3mepenue bubnuotexa [JOK
29 .
MOKa3aTessl MPETOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunssl. [TocTpoenue n3o0paxkeHuil B THH3E. bubmuotexa [JOK

dopmyJia TOHKOH JIMH3bL. Y BEJIMYEHUE JTUH3BI

https://m.edsoo.ru/ffOcddle
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https://m.edsoo.ru/ff0cc6f8
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JlaboparopHas padorta «/ccnenoBanue

31 . .
CBOMCTB M300pKEHUN B IMH3AX)
Hucnepcus cBeta. CIOKHBIN cocTaB 6e10ro
32 ceera. [[Ber. JlabopaTopHas pabora
«HaOmroieHue qucrepcuu cBeTa»
33 Wutepdepennus ceera. Audpakius cera. Bu6muoteka [JOK
JudpakiuponHas pemeéTka https://m.edsoo.ru/ffOced22
34 ITonepeuHocTh cBETOBBIX BOJIH. [lonspu3zanus bubnnoreka [JOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
yCIOBUS MX 0€30MacHOr0 MPUMEHEHUs
I'panu1bl TPUMEHUMOCTH K HYECKOU
36 MEiaHEKI/I. %OC’?YJ’I&T(I); cneIJJIEZiLHf);I ;)eOpI/II/I bubmmorexa HOK
https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
37 OTHOCUTENHHOCTH OJJTHOBPEMEHHOCTH. bubmuoreka [IOK
3amMeyieHHe BPEMEHU M COKPAIICHUE JITTHHBI https://m.edsoo.ru/ffOcfa4?2
3 actmi. Cons wactor o wepraei BuGmmorexa I1OK
: https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPrus MOKOs
39 KontponbHas padora «OnTrka. OCHOBBI bubmuoteka [IOK
CIICIUATIbHON TEOPUU OTHOCUTEILHOCTHY https://m.edsoo.ru/ff0cf6f0
40 ®otonsl. opmyna [1nanka. OHeprus n bu6muoreka [JOK
UMIYNbC (HOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTtkpeiTHE U HccienoBanue Gorodddexra. bubnuotexa [JOK
Omnpitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
22 ivmineitna am Gotonpberta, «Kpacas Bubmorera LIOK
' https://m.edsoo.ru/ff0d015e
rpanuna» Gotordpdexra
43 JNaBnenue ceera. OnbiTel I1. H. JIeGenena. bubmuoreka [{OK

XUMHYECKOE IEHCTBUE CBETA

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe

44 npuMeHeHHe: (OTOIIEMEHT, (POTOJATUHK,
COJTHE4Has OaTapesi, CBETOUO]T

45 Pemrenue 3agad mo reMe «DI1€MEHTEI bub6nmoreka [IOK
KBaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302

o | Toucoms O Bumorera 0K

: https://m.edsoo.ru/ff0d091a
[InanerapHas mozenp aTroma
bubnunoreka LIOK
47 Hoctyxaret bopa https://m.edsoo.ru/ff0dOafa
18 mopexone atow  omoro sponnn mepri Bubmotera LIOK
o https://m.edsoo.ru/ff0dOafa
npyroii. Buabl ciekTpoB
BomnnoBeie cBOMCTBa yacTuil. BoJiHbBI
49 BFC))E)IIZJ?H Igo(;r?yclyiﬂp?{CO—BI(I)angoﬁ L[I;?aan bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE U BBIHYKJEHHOE U3TyUeHHE
TKPBITH HOAKTUBHOCTH. OTIBITHI
50 I?e3eliocpopi[§?0 gipeﬂenggnm ((?OCTaBa bubmorexa OK
https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3ITyUYEHUS
CsoiicTBa anb(da-, 0era-, ramMmma-u3I1y4eHus.

51 Brnusinue pagnoakTHBHOCTH Ha KUBBIE
OpPraHU3MBbI
OTkpbITHE IPOTOHA U HEUTPOHA. 30TOMBL.

52 Anbda-pacniaa. DIeKTPOHHBIA U bubmuoreka [IOK
MO3UTPOHHBIN OeTa-pacmay. ['aMmma- https://m.edsoo.ru/ff0d1162
U3JIy4yeHue
OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie

53 peaknuu. Snepusiii peaktop. [Ipodiemsr, bubnuoteka [JOK
MEPCIEKTUBBI, SKOJIOTMYECKHE aCTIEKThI https://m.edsoo.ru/ff0d1356
SIICPHOM YHEPTETUKHU

54 DneMeHTapHble yacTullbl. OTKpBITHE bubnmoreka [JOK

MO3UTPOHA. MeTo bl HAOTIOICHUS 1

https://m.edsoo.ru/ff0d0e38
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55

56

perucTpalmu 3JI€MEHTAPHBIX YACTHII.
Kpyrusiit cron «®yHaaMeHTanbHbIe
B3auMoeicTBUA. EquHCTBO dusnueckoit
KapTUHBI MUPay

Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue
3BE3/IBI, INIAHETHI, UX BUAUMOE IBHKCHHE,
ConHeyHas cucTeMa

Connne. ConHeyHast akTUBHOCTE. MICTOUHUK
sHeprun CoJTHIIA U 3BE3]T

57

3BE3/bI, NX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI TJIABHOM TOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 3831 CoBpeMeHHbBIE
MIPEACTABICHUS O IIPOUCXOKICHUU 1
sBoonru CoJHIIa U 3BE3]

58

59

Muneunsiii Ilyte — Hamma 'anakTuka.
[Tonoxxenue u apmxenue CoyHua B
l'anaktuke. I'anaktuku. YEpHbIE OBIPHI B
sIpax raJakTHK

Bcenennas. Pa30eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe uznydyeHue.
MeraranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMUHU

61

62

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U acTPOPUIUKU»

O6o06matomuit ypok. Ponb pusuku u
aACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTHYECKOMN
cdepax AeaTeTbHOCTH YeTIOBeKa

63

O6o06mutaromuit ypok. Ponb u mecro ¢pusuxu un
aCTPOHOMUU B COBPEMEHHOW HAyYHOH
KapTUHE MUpa




O6o06maromuii ypok. Poib ¢puzudeckoit

64 TeOpHH B (POPMUPOBAHUY TPEACTABICHUHN O 1
¢bu3nyeckoil kKapTUHE MUpa
O6o0maromuii ypok. Mecto ¢pu3nvecKoit
65 KapTUHBI MUPA B OOIIEM PsTY COBPEMEHHBIX 1
€CTECTBEHHO-HAYUHBIX MPE/ICTaBIECHUH 0
pupoje
66 PesepBHbIil ypok. MarautHoe noie. 1
DJeKTpOMarHuTHasi UHIYKLUS
67 PesepBHblit ypok. OnTuka. OCHOBBI 1
CIEMAITBHON TEOPHH OTHOCUTEIIEHOCTH
68 Pezepnsrii ypok. KBanroBast ¢pusuka. 1 Bbu6moreka [JOK
DJeMEeHThl aCTPOHOMHUU U aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» ®usuka / KacesaoB B.A., OO1IecTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO «JIPODA »;
AxuunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»

» dusuka, 11 knace/ Kacesaos B.A., OOmiecTBo ¢ orpaHU4eHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
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