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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TIIOJIOXKCHHH © TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU
obpasoBarenbHON TporpaMmsbl, npeactaBieHHbIX B @I'OC COO, a takxe ¢ yuérom (emepaabHOi
paboueil mporpaMmbl BOCIIUTAaHHUS M KOHLENIMH MperojaBaHus yueOHoro mpeamera «Dusmka» B
oOpa3oBaTenbHBIX  opraHu3auusax  Poccuiickoit ~ ®expepauuu,  peaqu3yllUX  OCHOBHbIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copneprkanue nporpaMMbl 1o (U3UKE HAIPABICHO HAa (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOyvaromuxcs 10—11 kmaccoB mpu oOydyeHuu ux Qu3MKe Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JIESITEIBbHOCTHOTO noaxoza. IlporpaMmMa no ¢gusuke cooTBETCTBYET TPeOOBAHUAM
OI'OC COO kK mIaHUPyEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METANpPEAMETHBIM pe3ysbTaTaM
0o0y4yeHMsI, a TAK)K€ YUUTHIBAET HEOOXOAMMOCTb pealu3allii MEXIIPEIMETHBIX CBA3EH (QU3MKHU C
€CTeCTBEHHO-HAYYHBIMU y4EOHBIMH NpeiMeTaMu. B Hell onpenenstorcs OCHOBHBIC LENIN W3YYEHUS
(Gu3uKN Ha ypOBHE CpEIHEro oOuiero oOpa3oBaHMsl, IUIAHUPYEMbIE PE3yJbTaTbl OCBOCHMs Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, IPEAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUpYEMBIE PE3yJbTaThl OCBOEHHUS Kypca (u3MKu Ha 0a30BOM YpOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nka» 1o rogam o0yueHus..

dusmnka Kak Hayka o HambOosiee OOLIMX 3aKOHAX MPHUPOJIbI, BBICTYHAs B KayecTBE y4eOHOIo
peaMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAaHMM 00 OKpYXarolleM MHpeE.
[IkonbHBIA Kypc (PU3UKH — CUCTEMOOOpa3yIOLHil Uil €CTECTBEHHO-HAYyYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB M SIBICHUH, M3y4aeMbIX XHMHEH,
6uonoruelt, ¢pusnueckoil reorpagueil u acrpoHomueit. Mcnonb3oBaHue M akTUBHOE NpPUMEHEHHE
¢u3nUecKuX 3HAHWUK OMpeIeNseT XapakTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHHA B cdepe
SHEpPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHsS HOBBIX MATEpUAIOB C 3aJlaHHBIMHU
cBOWcTBaMH U JIpyrux. M3yueHune Gu3nku BHOCUT OCHOBHOW BKJIAJ B (hOPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHbI Mupa oOydaroummxcs, B (OpMUpOBaAHME YMEHMH NPUMEHSTh HAy4YHBIH METO[
MO3HAHUS MPU BINOJIHEHUN UMHU YUEOHBIX UCCIIEJOBaHUM.

B ocHOBY kypca (u3MKM Ul YPOBHS CpeIHEro oOIIero oOpa3oBaHMs IOJIOKEH pAl HIeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypcC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP)KUT MaTepuan M3 BCEX pas3fesioB (M3MKH, BKJIIOYAET KaK BOIPOCHI KIIACCUYECKOW, Tak U
COBPEMEHHOM (PU3HKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HEW Marepuall Kypca (QU3UKH OObEIUHEH BOKPYT
¢usnueckux teopuil. Benyumm B Kypce siBisercss GopMUPOBaHHUE MPEJICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus mpeanosiaraeT HCIOJb30BaHHE T'yMaHUTApHOI'O
noTeHluana (GU3NYEeCKOl HAayKd, OCMBICICHHE CBSI3U pa3BUTHA (UM3HUKH C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIeMaMH.

Hoesn npuknaonoii nanpasnennocmu. Kypc GU3MKN mpeanonaraet 3HaKOMCTBO C IIHPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcsi TOCPEICTBOM BBEACHUS JJIEMEHTOB COJEp)KaHus,
MOCBALIEHHBIX 9KOJIOTHYECKUM MPoOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM TEXHUKH
U TEXHOJOTHH, a Takke O0OCyXIeHus MpoOJeM palOHAIBHOIO MPUPOJONONb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU d3JIEMEHTaMHM Kypca (HU3UMKH Ha YpOBHE CpeAHEero ooOmero oOpa3oBaHUs
ABISAIOTCS  (pusnueckue Teopuu ((POPMHpPOBAHME TMPEACTABIEHUH O CTPYKType IOCTPOSHUS
¢uznueckoit Teopuu, poau (GyHIAMEHTAJIbHBIX 3aKOHOB M MPHUHIMIOB B COBPEMEHHBIX
IIPEJICTaBICHUSIX O IPUPOAE, TPAHUIIAX IPUMEHUMOCTH TEOPUH, ISl OIIMCAHUS €CTECTBEHHO-HAYUHbIX
SIBJICHHU M TIPOIIECCOB).



CHCTeMHO-IEITETbHOCTHBIN MOIX0J B Kypce (DM3MKH peanus3yercs Mpexae BCero 3a CUer
OpraHM3aIi 3KCIEPUMEHTAIbHON JAedaTeabHoCcTH oOyuaroumxcs. Jlisg 6a3oBOro ypoBHsSI Kypca
GU3MKH — 3TO HCIOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
71a00paTOPHBIX PabOT, KOTOPBIE B IporpamMme 1mo Gu3uKe 00beAUHEHBI B OOITUN CITUCOK YICHUIECKUX
NpakTU4YecKux paboT. BrlieneHne B yka3aHHOM MNepedHe JabopaTOPHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISI U OLEHKH, OCYIIECTBIISIETCS YyYaCTHUKaMU oOpa3oBaTeNIbHOTO IIpoliecca HCXOns U3
0COOEHHOCTEH MITAaHUPOBAHUS U OCHAIIEHUS KabuHeTa ¢pu3uku. [Ipu aTom obecrieunBaeTcs OBlaieHue
0o0y4JarloIUMUCS YMEHUSIMU TPOBOJAUTH KOCBEHHBIE HM3MEPEHHUS, HCCIEIOBAaHUS 3aBUCHUMOCTEH
($U3NUECKUX BETMYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KEHHBIX THIIOTES.

bonbiioe BHUMaHME ylemseTcsl PEHIeHUIO pacUETHBIX M KayeCTBEHHbIX 3a1ay. [Ipu stom ans
pacy€THBIX 3a/7a4 MPHUOPUTETOM SBISIOTCS 3aJaud C SBHO 33JaHHONW (PU3UYECKON MOJIEINbIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OHOIO pa3zelia Kypca, Tak
U MHTETpUPYs 3HAaHUSA U3 pa3HbIX pa3fesioB. /[ KauecTBEHHBIX 3a/ay MPUOPUTETOM SIBISIOTCS
3aJaHusl Ha OOBSCHEHUE MPOTEeKaHWs (PU3MUECKUX SIBICHUN U MPOLIECCOB B OKPYXKAIOLICH >KU3HU,
TpeOyromue BeIoopa pu3ndeckoid MOICIH ISl CUTYAIlH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusamMu GI'OC COO k MaTrepuaibHO-TEXHUUECKOMY O0ECIICUEHHUIO
yueOHOro mporecca 0a30BbI yPOBEHb Kypca (U3MKH HA YPOBHE CPETHEr0o OO0IIero oOpa3oBaHUs
JOJIKEH M3y4aThCsl B YCIOBUAX MPEIMETHOr0 KabnHeTa (PU3UKU UM B YCIOBUSX HHTETPUPOBAHHOTO
KaOMHEeTa IPeMETOB €CTECTBEHHO-HAayYHOT 0 KA. B kabnHeTe PU3NKH TOIKHO OBITh HEOOXO0IMMOE
nabopatopHoe 00OpyIOBaHUE AJIs BHIOTHEHHS YKa3aHHBIX B Iporpamme o (Gpu3uke yueHHYeCKHX
IPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000pY/IOBaHHUE.

JlemoHcTpanioHHOE  0OOpynoBaHue (QOpMHUpPYETCST B COOTBETCTBUM C  MPUHIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH U 00ECIIEYMBAET MOCTAHOBKY IEPEYNCICHHBIX B IPOTPaMMe Mo (PU3UKE
KITFOUEBBIX JAEMOHCTPALUN IJI1 UCCIEOBAaHUS M3yYaeMBbIX SBJICHHI M MPOLIECCOB, SMIUPUUECKUX U
(dyHIaMEHTABHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaboparopHoe 000pyAOBaHUE [JISl YUEHUYECKUX MPAKTUYECKUX PadOT (hopMuUpYeTCs B BUIAC
TEMAaTUYECKUX KOMILJIEKTOB M 00ECIIEUNBAETCS B PACYETE OJJHOTO KOMITJIEKTA Ha JIBYX O0YYarOIINXCAL.
Temaruueckue KOMIUIEKTBHI J1a0OpaTOPHOTrO OOOPYIAOBAHUS JOJKHBI OBITh TOCTPOEHBI HA
KOMIUIEKCHOM HCTIOJIb30BaHUHM AHAJIOTOBBIX M HU(POBBIX NPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBHIX Ja00paTOpUid.

OCHOBHBIMU LIEJIAMU U3Y4YEHUSI (PU3UKU B 00LIEM 00pa30BaHUU SBIISIOTCA:
¢ (hopMupoBaHKE UHTEPECA U CTPEMIIEHUS 00YJaIOLINXCsl K HAYYHOMY U3Y4YEHUIO IIPUPOBI, Pa3BUTHE

WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUN O HaydHOM METOJ€ MO3HaHUS U (HOPMHUPOBAHHME MCCIIEIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;

¢ hopMupoBaHKE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHs] OCHOB CTPOCHHs MaTepuu U
(GyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e hopMupoBaHHEe YMEHHUN OOBSCHSITH SBICHHS C MCIOJIb30BaHUEM (DM3WYECKUX 3HAHWHA M HAYYHBIX
JI0Ka3aTeNbCTB;

¢ hopmupoBaHuE MpeICTaBICHHUHN 0 POIH (GU3UKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
Y TEXHOJIOTHUM.

JloctuxeHnne 3TuX 1enei odecrneunBaeTcs pelieHueM CIEeIYIOINX 3a7a4d B IPOLECCe U3YUEHUS
Kypca (GU3UKK Ha YPOBHE CPETHETO OOIIeTr0 0Opa3oBaHuUs:

e IpHOOpETEeHNE CUCTEMbI 3HaHMM 00 OOMMX (PU3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, ANEKTPOJUHAMHKY, KBAHTOBYIO (DU3HKY U SJIEMEHTHI
acTpopU3UKH;

¢ hopmupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS IS OObSICHEHUs (PU3NUECKUX SBICHUIN
B MIPUPOJIC U JJISl IPUHATHUS MIPAKTHUECKUX PEIICHHUH B OBCEAHEBHON KU3HMU;

® OCBOCHHE CIIOCOOOB PEIIEeHUs Pa3IMYHbIX 337au C SIBHO 3aJaHHOW (U3MYECKOW MOJenblo, 3ajad,
MO/IPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/laHue (U3MUECKOH MOJENH, aJeKBAaTHOW YCIOBUAM
3a/1a4u;

e [IOHUMaHWEe (PU3NYCCKUX OCHOB W TPHHIUIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPEY;



®OBJIAZICHHE METOJIaMH  CaMOCTOSITEJILHOTO  IUIAHUPOBAHHMS W TPOBEIACHUA  (PUIUUECKUX
SKCHEPUMEHTOB, aHAJIW3a MW MHTEpIpeTaluy WHGOpMAIMK, ONpPEeNeHUs] JOCTOBEPHOCTH
IIOJIyYE€HHOT'O pe3yJIbTaTa;

®CO3JaHHE YCIOBUM I pPa3BUTUA YMEHUW IPOEKTHO-HCCIENOBATENBCKOM, TBOPYECKOU
NESTEIILHOCTH.
Ha n3ydenue ¢usuku (6a30BbIi YPOBEHB) HA YPOBHE CPEIHETO 0011ero 00pa30BaHUs OTBOIUTCS
136 gacos: B 10 kitacce — 68 gacoB (2 gaca B Henento), B 11 kiracce — 68 yacoB (2 daca B HEJEIO).
[Ipennaraemselii B mporpamMmme mo (pU3MKe MepevyeHb JaOOPaTOPHBIX M MPAKTHUYECKUX PadoT
SIBIISIETCSl PEKOMEHIOBAaHHBIM, YUUTEIb JIEIaeT BEIOOP MPOBEACHUS JTA0OOPATOPHBIX paOOT U OIBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOCHHOCTEH 00y4aroIuXxcsl.

COJAEP/KAHUE OBYYEHUA

10 KUIACC
Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o mnpupone. Hayunele Meroasl MO3HaHUSA OKpyXKarowmero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue GU3NIECKUX SBICHUH 1 pouieccoB. Hayunsle runotes3sl. @U3nuecKue 3aKOHbI
U Teopuu. ['paHu1IbI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. IIpuHIMI COOTBETCTBUS.

Pomp m wmecro ¢usuku B (HOpMUpOBAHMHM COBPEMEHHOW HAaydyHOW KapTHHBI MHpPaA, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

Amnaiorossle U U(GPOBBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHre. OTHOCUTENIBHOCTh MEXAHUYECKOro ABMkKeHMs. Cuctema oTcuéra.
Tpaexropus.

[lepemerienne, CKOpOCTb (CpeaHsii CKOpPOCTb, MIHOBEHHAas CKOpPOCTb) U YCKOPEHHE
MaTepUaIbHOW TOYKHM, MX IIPOEKIMH HAa OCH CHCTeMbl KoopAuHar. CIIO)KEHHE INepeMeleHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MpPSMOJIMHENHHOE JBUXKEeHHe. ['papuku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMENIEHUS MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBobosHoe nmajzieHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonunerinoe nBuxeHue. [[BHkeHME MaTepUAIbHON TOYKHU MO OKPY>KHOCTH C MTOCTOSIHHOU
10 MOJYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHEWHas ckopocTb. Ileproa u yacrora oOpalieHus.
[{eHTpOoCTpEMUTENIEHOE YCKOPEHHUE.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUIOMETP, ABHKEHHUE CHAPANOB,
LIETIHBIE U pEMEHHBIE NIEpefayn.

Llemoncmpayuu

Mopenb cucteMsl OTCUETA, WIUTFOCTPALMS KHWHEMATHYECKUX XapaKTEPUCTUK JBHKEHHUS.

[TpeoOpa3oBanue IBUKEHUHN C UCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIIeHHOr0 O] YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hamnpasnenue ckopocTy Ipy ABUYKEHUU 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yuyeHnne HepaBHOMEPHOTO IBUKEHHUS C LIEJIBIO ONPENEIICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXIY IMYTSAMH, NMPONUIACHHBIMH TEJIOM 3a MOCIEAOBATEIIbHBIC
paBHBIE IPOMEXKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHHUH C HAYAJIBHOU CKOPOCTBIO, paBHOM
HYIIIO.

N3yuyenue ABUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3yueHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



IIpunuun orHocurensHocTH ['amunes. Ilepswiii 3akoH HerotoHa. MHepruanbHble CHCTEMBI
OTCUY€TA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa A1 MaTepuanbHOU
Toukd. Tpernii 3akoH HproTOHA 17151 MaTepUaATIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. I[lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, ckoyibxkeHus, kauenusi). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUsl CKOJIbXKEHUs U cuia TpeHus mnokosd. Koadduuument tpenmsa. Cuna cOnpoTHBIEHUS NpU
JBUKCHHUHU TeJla B )KUIAKOCTH WJIN rase.

[TocTynaTenpHOE M BpalllaTelIbHOE ABHKEHHE a0COIFOTHO TBEPJOTO Tea.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpaumieHus. [liedo cuibl. YcnoBUs paBHOBECHS! TBEPAOTO
Tena.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: IMOJIIMIIHUKY, JBHYKCHUE
HCKYCCTBCHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHME MHEPLIMH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEJl.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAZCHUH.

CpaBHeHuE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBeECHs TBEPAOIO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenue aBrxeHUs OpycKa 110 HaKJIOHHOM IJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOLIUX B PYKUHE U PE3UHOBOM 00paslie,
oT ux Aedopmarum.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynsc mMaTepualibHOM TOUYKM (Tesa), CUCTEMBbl MaT€pHalIbHBIX TO4YeK. MMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunernueckas sHeprust MaTepuagbHON TOUkU. TeopeMa 00 H3MEHEHHH KHHETHYECKON SHEPTUH.

[TorenunanbHass 3Heprus. IloTeHIManbHas 3HEprus ynpyro AeQOpMHUPOBAHHOM MPY>KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[ToreHuManbHBlE W HEMOTEHUMATIbHBIE CUJIBL. CBS3b pabOThl HEMOTEHIUAIBHBIX CHUJ C
MU3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: BOJOMET, KONEpP, IPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBUKEHUE.

[Tepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne abCcoNMOTHO HEYIIPYTOro yaapa ¢ TOMOUIbIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBS3U pabOThI CHIIBI C M3MEHEHHEM MEXaHHUYECKOW PHEPruu Teja Ha MpHuMepe
PaCTSKEHUS PE3UHOBOIO KIyTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOLL Meopul

OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOPUH U MX ONBITHOE OOOCHOBaHUE.
bpoyHnoBckoe nBmxenue. duddysus. Xapakrep IBIKEHUS M B3aMMOACHUCTBHS YaCTHIl BEIIECTBA.



Mopnenu CTpoeHHS Ta30B, JKUIKOCTEH U TBEPBIX TSN U O0BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozenel. Macca u pazmepsl mosiekyi. KonudectBo BemectBa. [locrosanas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopgens wuaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KHHETUYECKOU TEOPHUH
UICTBHOTO ra3a. AOCOMIOTHAS TEMIlepaTypa Kak Mepa CpeJHeil KHHETHYECKONW SHEPTrUuH TETIOBOIO
nBwxeHus yactul ra3a. [llkana temneparyp KenbBuHa. ['a30Bble 3ak0HBI. YpaBHeHUE MeHieneeBa—
Knaneiipona. 3akon [lansTona. M3ompouecchl B uaealbHOM Ta3e C MOCTOSHHBIM KOJIHMYECTBOM
BenlecTBa. [ paduueckoe npeacraBieHre U30MPOLIECCOB: H30TEpMa, U30X0pa, U300apa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITel, OKa3bIBAIOLINE JMCKPETHOE CTPOCHHME BemlecTBa, Qororpaduu  MOIeKyn
OpPraHUYECKUX COECIMHEHMII.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBJICHUS ra3a Ha CTEHKH COoCya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

Omnpenenenne Macchl BO3yXa B KJIACCHON KOMHATe Ha OCHOBE M3MEpeHUil 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEpaTypbl BO3/1yXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUSL Pa3peKEHHOr0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamuueckass cucrteMa. BHYTpeHHsE SHEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl €€ m3MeHeHus. KommuecTBo TemnoTel M pabora. BHYyTpeHHss sHeprus OAHOATOMHOIO
uaeanbHOro raza. Bunabpl Temionepenauu: TEIJIONPOBOAHOCTb, KOHBEKLHS, U3JIyd€HUE. Y AelbHast
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEPEIaye.

[Tonstue 06 aguabatHom mporecce. [lepBoiil 3akoH TepMoauHaMuKH. [IpuMeHeHne nmepBoro
3aKOHA TEPMOJMHAMUKU K u3onporeccaM. ['papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOGpaTuMocTh MPpoOLEeccCoB B IPUPOJIE.

TemoBele MamuHbl. [IpuHIUIBI JEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBaHus SHEpruu B
TerIoBbIX MamunHax. Koaddumuent nonesnoro aeiictBus TermnoBoit Mamuubl. [{ukn Kapuo u ero
KO3 (UILIMEHT MOJIE3HOT0 AEHCTBUS. DKOJIOTHYECKHUE TPOOJIEMBI TEIJIOIHEPTEeTHKH.

TexHuueckue ycTpoHWCTBa M MPAKTUYECKOE MPUMEHEHHUE: JBUTATeNlb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

Llemoncmpayuu

W3MeHeHne BHYTpEHHEW SHEPIUM Tella MPU COBEPILIEHUU pabOThl: BbUIET MPOOKH U3 OYTHUIKU
MoJ JEWCTBHEM CXKAaTOro BO3[yXa, HarpeBaHue d¢pupa B JaTyHHOH TpyOKe NyTEM TpEeHUS
(BUICOIEMOHCTpALIHS ).

H3meHeHre BHYTpEHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

W3mepenne yaenbHOU TeMII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpazoBanue u KoHjeHcauus. VcnapeHue u kuneHue. AOGCOMIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTh BO3AyXa. HacelleHHbI map. YnenbHas TemsoTra HapooOpa3oBaHMs. 3aBUCHUMOCTh
TEMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB KPHCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepualibl. [1naBneHue u kpuctamiusanus. Y qeiabHas TerioTa
miasneHus. CyOaumanus.

YpaBHeHUEe TeII0BOro OagaHca.



TexHuueckue yCTpOWCTBA W MPaKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUU TOJIyYE€HHUsI COBPEMEHHBIX MaTepUalIoB, B TOM YHCJIE HAHOMATepUasioB, U
HAaHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenve npyu mnoHM>KEHHOM JIaBJICHHH.

CriocoObl U3MEpeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAILTMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3MepeHne OTHOCUTEIbHON BIaKHOCTH BO31yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DJIeKTpU3anus Tell. DNEKTPUUYECKUH 3apsia. JBa BUaa 3lIeKTpUUECKUX 3apsiaoB. [IpoBoaHukH,
JURJIEKTPUKHU U TIOJTYIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHBbIN 3JIEKTPUUYECKUI 3apsl. DICKTPUUECKOE
nosie. Hanpspk€HHOCTH aniekTpudeckoro mojs. IlpuHuMNI cyneprno3uuuy 3JeKTPUYECKHUX IOJIEH.
JluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MOJIS.

Pabora cui anekrpocratuueckoro noss. [lorenuuan. Pasnocts norennuanos. [IpoBogHuku u
JTURIIEKTPUKHU B AJIEKTPOCTATUYECKOM ToJie. J(uaaexTpuueckas mpoHUIIaeMOCTb.

OnektpoéMkoctb. Konpmencarop. IJeKTpOEMKOCTh IIJIOCKOTO KOHJIEHCATOpa. JDHEPrus
3apsKEHHOTO KOH/IEHCATOopa.

TexHuyeckue YCTpPOHCTBA M IPAKTUYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
JMIEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyMHBIM IIPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U MPUHLAIL JEHCTBUS dJIEKTPOMETPA.

B3aumopeiicTBie Ha3IEeKTPU3OBAHHBIX TEJ.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOoCTaTUYECKas 3alIHTa.

JM3neKTpUKY B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCHUMOCTh JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IJIOLIAAM IUIACTHH, PACCTOSHUSA
MEXAY HUMH U TU3JIEKTPUIECKON TIPOHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiii 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DNEeKTpUUECKUN TOK. Y CIOBHUS CYIIECTBOBAHUS IEKTpUUYECKOro Toka. Mcrounuku Toka. Cuia
ToKa. [IoCcTOsIHHBIN TOK.

Hampsokenue. 3akon Oma 1715 yyacTka LeTnH.

DNEKTPUYECKOE CONMPOTUBIICHHUE. Y IENBHOE CONPOTHUBIIEHHE BelecTBa. [locienoBarensHoe,
napajuiesIbHOE, CMEIIaHHOE COEIMHEHNE TPOBOJHHUKOB.

Pabora anexrpudeckoro Toka. 3akoH J[xoyns—JIena. MOIIHOCTD 3JIEKTPHUUYECKOTO TOKA.

DONEeKTpOABMKYIIasi CUjla U BHYTPEHHEE CONPOTHBIIEHHE MCTOYHMKA Toka. 3akoH Owma amns
MOJTHOM (3aMKHYTOM ) AyieKTpudeckoii renu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHask MPOBOJAUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTHUBIIEHUSI METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoauuku. CoOCTBEHHAsT U MPUMECHAS] IPOBOAUMOCTH MOIYNPOBOIHUKOB. CBOIiCTBA
p—n-niepexoza. [lonynpoBoaHUKOBBIE TPUOOPHL.

ONEeKTPUYECKUI TOK B pacTBOpaxX M paciulaBaX »AJIEKTPOJIUTOB. DIIEKTPOIUTHUECKAs
JUccoLuanus. JNEKTPOIIN3.



OnekTpuueckuii Tok B ra3zax. CaMOCTOSTENbHBIH U HECAMOCTOSITEIbHBIN paspsan. MomHus.
[Tnasma.

TexHuueckue ycTpoicTBa M NMpPaKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHU TOKA, JIEKTPOHArpeBaTeIbHble IPUOOPBI, JEKTPOOCBETUTENbHBIE TPHOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BAKYYMHBIH ITHOJ, TEPMHUCTOPHI U (DOTOPE3UCTOPHI, MOIYNPOBOAHUKOBBIA IUO/,
raJlbBaHMKa.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HAIIPSKEHHUS.

3aBUCUMOCTb  CONPOTHUBIIEHUS LMJIUMHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, IJIOLIAAU
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOE COEIUHEHUE POBOIHUKOB.

[Ipsimoe wu3MepeHHE DSIIEKTPOABHXKYIEH cuiabl. KopoTkoe 3aMblkaHuE TaJbBaHMYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBMCHUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pasps ¥ IPOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS POBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepeHue 21eKTpOABIKYIIEH CUIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTUBIICHUS.

HabGmonenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku Oa3oBoro ypoBHs B 10 Kimacce OCymIECTBISIETCS C Y4ETOM
coJiepKaTeIbHbIX MEXIIPEIMETHBIX CBSA3EH C KypcaMHd MaTeMaTUKU, OMOJIOTUH, XUMUHU, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemuvie noHamus, CBSI3aHHbIE C U3y4YE€HHUEM METO0B HAyYHOT'O TIO3HAHUS: SIBJIICHUE,
HAY4HbIH (akT, rumoresa, (uU3NYecKas BEIWYHMHA, 3aKOH, TEOpHs, HaOIIOJEHUE, IKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbl YpaBHEHUH, TMHeHas QyHKIHs, nmapadoia, runepooa, ux
rpaduKd U CBOMCTBA, TPUTOHOMETpHUYECKHE (QYHKLMHU: CHUHYC, KOCHHYC, TAaHI'€HC, KOTAHIEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKLIUH Ha OCH KOOPJHUHAT, CI0KEHUE
BEKTOPOB.

buonozus: mexanndeckoe IBUKEHHUE B )KUBOI pupoje, AMPQy3usi, 0cCMOC, TEMIIO0OMEH KHUBBIX
OpPraHu3MOB (BHJbI TeIJIONEpeaud, TEeIJIOBOE PAaBHOBECHE), HJIEKTPUUECKUE SBJICHUS B >KUBOMN
pUpOJIE.

Xumusa: DUCKPETHOE CTPOCHME BEILECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEN M ra3oB, 3JIEKTPUYECKHE CBONCTBA
METAJIJIOB, YIEKTPOJIINTUYECKAs TUCCOLMALINS, TAJIbBAHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHMUE JBWKEHMH C HCHOJIb30BAHMEM MEXAHHW3MOB, YU€T TpEHHUS B
TE€XHMKE, OJIIMITHUKY, UCTIOIb30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCAa B TEXHUKE (pakeTa, BOAOMET
U JIpyrue), JBUTaTeldb BHYTPEHHEro CropaHus, NapoBas TypOHHA, OBITOBOM XOJOJMIBHUK,
KOHAUIIMOHED, TEXHOJIOTHH MOTYYEHHUs] COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE€ HAHOMATEPHAJIOB, 1
HaHOTEXHOJIOTHH, JIEKTPOCTaTHYEeCKasl 3aIllUTa, 3a3eMJICHHE AIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBII
MPUHTEP, FIEKTPOHATPEBATENbHbIE PUOOPHI, JIEKTPOOCBETUTENbHbIE TPHUOOPHI, FaIbBaHHUKA.

11 KJIACC
Pasznea 4. diekTpoauHaMuKka
Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA
ITocrosiHHBIE MarHUTHL. B3auMoelicTBME MOCTOSTHHBIX MarHUTOB. MaruuTtHoe mojie. Bektop
MarHuTHOM MHAYKUMU. [TpyHIMD cynepno3uuuy MarHUTHBIX NoJjied. JINHUM MarHUTHOM MHIYKLIHH.
KapTtuna nuHuii MAarHUTHOM MHIYKIMH TOJISI TOCTOSTHHBIX MAarHUTOB.



MaruauTtHoe nojie IpOBOAHMKA C TOKOM. KapTuHa TMHMN HHIYKIIMM MAarHUTHOTO MOJIs AJIMHHOTO
IIPSIMOTO NPOBOJHUKA M 3aMKHYTOT'O KOJBLEBOTO MPOBOJHUKA, KaTYMIKH ¢ TOKOM. OnbIT Opcrena.
B3anmopnencTere MpoBOJIHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ Monysb 1 HamnpasieHUE. [[BuKeHHE 3apsyKEHHOW 4acTULbI B OJHOPOJHOM
MarHuTHOM nose. PaGora cuisl Jlopenna.

SIBeHne  3JEKTpOMAarHMUTHOM  MHAYKUMU. IIOTOK  BEKTOpa  MAarHUTHOM  MHAYKIMH.
DNEeKTpOABMKYLIAs CHJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe »anekrpuueckoe 1moje. ONEKTPOJABMKYLIas CHJIA MHAYKIUMU B IPOBOJHHKE,
JBUKYIIEMCS IOCTYINATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NuayKTUBHOCTB. SIBICHNE CAMOMHIYKIMHU. DJIEKTPOJABHIKYILAS CHUJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpoilcTBA M IPAKTHUYECKOE IPUMEHEHHE: IIOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUTBI, IEKTPOJABUIaTENb, YCKOPUTEIIN MIEMEHTAaPHbBIX YaCTHILI, UHAYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I10JIEM.

JInHMM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[HerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTb JIEKTPOJABIIKYILEH CUJIBI MHIOYKLIUU OT CKOPOCTM H3MEHEHHS MAarHUTHOIO
MOTOKA.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

M3y4eHre MarHUTHOT'O TIOJIS KaTYIIKH C TOKOM.

HccnenoBanue neiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nea 5. Kosiebanust u BoJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUSA

KonebarenbHas cucrema. CBoOOOAHBIE MEXaHUYECKUE KosieOaHus. ['apMoOHnUecKre KojaeOaHus.
[Tepuon, yacrora, aMmmintyaa u ¢asza konebanuit. [IpykxuHHbINA MasTHUK. MaTeMaTH4eCKUH MasTHUK.
VYpaBHeHHe rapMoHUUecKuX KoneOanuil. [IpeBpaiiienue s3Heprun Npu rapMOHNYECKUX KOJIeOaHUSX.

Kone6arenbHplif  koHTyp. CBOOOIHBIE 3JEKTPOMAarHWTHbIE KojleOaHHS B  HJICAIBHOM
K0J1e0aTeJIbHOM KOHTYpe. AHAIOTHS MEX1y MEXaHUUECKUMHU U 3JIEKTPOMArHUTHBIMU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHMs YHEPTUU B UJI€AIbHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBineHne o 3aTyxawluX KoneOaHUsAX. BBIHYyXIEHHblEe MeXaHMUYecKHue KoJieOaHMsI.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

Ilepemennbiii Tok. CHHYCOMIANBHBIA INEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpanchopmarop. IlpousBoncTBo, mnepemsaya U TOTpPeOJIEHHE DIEKTPUUECKONH HHEPIHH.
OKOJIOTUYECKME PHUCKM IPU  NPOU3BOACTBE  3JIeKTpodHepruu. KynbTypa ucHoiab30BaHuUsA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKHU3HMU.

TexHUueckue ycTpolcTBa M MPAaKTHUECKOE NPUMEHEHUE: JJIEKTPUUECKUN 3BOHOK, FE€HEPATOP
MEPEMEHHOT0 TOKa, TMHUU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTrpoB KosieOaTelbHOM cHUCTeMBbl (MPYKUHHBIM WIM MaTeMaTHUYeCKUn
MasITHHK).

Habmronenue 3aryxaromux KonebaHuu.

WccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.



Habmronenue pe3onanca.

CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcmwiorpaMmbl  (3aBHCUMOCTH  CHJIBI  TOKa ¥ HANpsDKEHUS OT  BPEMEHH) IS
3JIEKTPOMArHUTHBIX KoJieOaHui.

Pe3onanc mnpu mocienoBaTeIbHOM COCIMHEHHHM PE3UCTOpa, KATYIIKHM HHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HccnenoBanue 3aBUCHMOCTH TEPUOJIa MallbIX KOJIEOaHWH rpy3a Ha HUTH OT JUTUHBI HUTH U
Macchl rpysa.

HccnenoBanue nepeMeHHOro TOKa B LIETIH W3 MOCJIEI0BATEIbHO COSAMHEHHBIX KOHEHCATOPA,
KAaTYUIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHbsle 60JIHbL

Mexanudeckre BOJIHBI, ycaoBusl pacnpoctpaHeHus. lleproa. CkopocTts pacnpocTpaHeHus U
JunHa BoJHBL. [lomepeuyHsle U mpoaosibHBIE BOJHBL. MHTEphepeHnns u nudpakius MeXaHUISCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa Tona. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS H3JIYyY€HUsl AJIEKTPOMATHUTHBIX BOJIH. B3aumHas
opuenranus BektopoB E, B, V B anexTpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaKeHUe, MIPEJIOMJICHUE, nonApuzanus,  audpaxus, unTepdepeHIus. Cxkopoctb
AJIEKTPOMATrHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paTnoCBA3H U TeleBUAeHUs. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEH CPEebl.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
YIIbTPa3BYKOBas IMarHOCTHKA B TEXHUKE U MEAUIIMHE, pajap, paAuonpuEMHUK, TEIEBU30D, AHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TONEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneo6:mromeecs Teno Kak UCTOUYHUK 3BYKa.

HabGmronenue oTpaykeHus 1 MPEIOMIIEHUS MEXaHUYECKUX BOJH.

Habmtonenue natepdepeHny u AuPpakini MEXaHMIeCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTMTYAON M YaCTOTOM KOJIeOaHHIA.

UccnenoBanue CBOWCTB AJEKTPOMArHUTHBIX BOJH: OTpaXCHHE, MPEIOMJICHUE, MOISpU3aIs,
Tudpakuus, UHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonanHeliHOe pacipocTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyu
cBeta. ToueuHbIli HICTOYHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n3o0paskeHui B IIIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMJICHUSI CBeTa. AOCOIOTHBINA MOKa3aTeIb MPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroy MoJIHOro BHYTPEHHETO OTPAKEHHUSL.

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

Cobupatomue u paccerBaromye JUH3bl. ToHKas TrH3a. DOKYCHOE PACcCTOSHUE U ONTHYECKAas
cuia ToHKoM nuH3bL. [locTpoeHune n300paXkeHni B COOMPAIOIINX U pacCcenBarOuX JuH3ax. GopmMyna
TOHKOM JIMH3BI. Y BEIMYEHUE, JaBAEMOE JINH30M.

IIpenenbl npUMEHUMOCTH T€OMETPUYECKOUN ONTHKH.

BonnoBas ontuka. Matepdepenius cBeta. KorepeHTHbIE HCTOUHUKH. Y CIOBUS HAOIIOCHUS
MaKCUMyMOB U MHUHHUMYMOB B WHTEP(HEPEHIIMOHHONW KapTHHE OT JIBYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakmus ceera. JudpaxkinmnonHas pemérka. YcnoBue HaOIIOIEHNS TJIaBHBIX MaKCHMyMOB
MpH MaJeHIH MOHOXPOMATHYECKOTrO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonstpuzanus ceera.



TexHuueckue yCTpOHCTBA W MPaKTHUYECKOE TNPUMEHEHHE: OYKH, Jyna, QoToanmnapar,
MPOEKIIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PpPAKIHOHHAS peléTKa,
HOJIIPOU .

Jlemoncmpayuu

[TpstmonuHEHOE pacipOCTpaHEHUE, OTPAKEHUE U ITpesioMiieHue cBeTa. OnTudeckue npuoopsl.

[TonmHoe BHYTpeHHee oTpakeHue. Mojienb CBETOBO/IA.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEIECKOIa.

Habmonenue naTepdepeHnm crera.

Hab6nronenue nqudpakuuu cBera.

Hab6nronenue qucnepcuu certa.

[ToyueHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomryuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepenue nokaszaresns npeaoMIICHHs CTEKIIa.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHuipl NPUMEHUMOCTH KIAcCMYecKOM MexaHuku. [locTynmaTel crnenuanbHOW Teopuu
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKYyM€, IPUHIUI OTHOCUTEIBHOCTH
OWHIITEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTHU. 3aMe]JICHHE BPEMEHHU U COKPAILEHUE JITTUHBI.

DHeprus v UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. Popmyna [lnanka cBs3u sSHepruu (POTOHA C €ro YaCTOTOW. DHEPrusi U HMITYJIbC
doToHa.

OtxperTe U uccnenoBanue ¢porodddexra. OnbiTel A. I'. Cronerosa. 3akoHsl poTorddexTa.
VYpasHenue DitHireiiHa 11 poroaddexra. «KpacHas rpanuna» porordpdexra.

JlaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHYECKOE IEHCTBHUE CBETA.

TexHuueckue yCTpoHCTBA W TNPAKTUYECKOE MpHUMEHEHHe: (OTO3IEMEHT, (HOTOAATUHK,
coJIHEeUHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoToaddexra.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopaa no paccestuuto o -yactul. [Inanerapuas Mmozaensb
atoma. [locrynatel bopa. U3nyuenue u norsoieHne GOTOHOB MPH MEPEX0/I€ aTOMa C OJHOTO YPOBHS
SHEpruu Ha Apyroil. Bunasl ciekTpoB. CnekTp ypoBHEN S3HEPIHH aToMa BOJOPOIa.

BosHoBbI€ cBoiicTBa yacTull. BonHbl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyalnu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHudueckue yCTpPOMCTBA M IMPAKTUYECKOE TNPHUMEHEHHWE: CHEKTPaJIbHBIM  aHAIN3
(criekTpocKkoI), 1a3zep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopnens omnbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmioneHne nuHeuaThIX CIEKTPOB U3TyYSHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi



HabmioneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JTOKA3bIBAIOLINE CI0XXHOCTh CTPOEHUs sapa. OTKpbITHE PaJMOAaKTUBHOCTH.
OmnbiTer Pe3epdopa mo onpeneneHnio cocTaBa paJnoakTUBHOTO u3iyueHus. CBoiicTBa anbda-, 6era-
, FfaMMa-H3J1y4eHus. BausHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. Hyknonnas moxpensb siapa ['eitzenOepra—lBanenko. 3apsin
anpa. MaccoBoe yucino sigpa. M30Tomnst.

Anbda-pacniaz. DIJIEKTpOHHBIH M TIO3UTPOHHBIA Oera-pacnazn. ['amma-usmydenuwe. 3aKoH
paZoaKTUBHOIO pacraja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii peakTop. TepmosiaepHbiii cuaTe3. [IpoOIEMBI M IEPCIIEKTUBHI SIEPHON YHEPTETUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIAEPHON SHEPTreTHKU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue YCTpOICTBA M IPAKTUUYECKOE INPUMEHEHHUE: J03uMeTp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

CUéTynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl pa3BUTHs acTpoHOMUHU. [IpuKiagHOe 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKECHHE.

ConHeynas cucrtema.

Connue. ConneuHast akTuBHOCTb. McTounuk sHeprun ConHua u 3BE311. 3BE3/bl, UX OCHOBHbBIE
XapakTepUCTUKU. JluarpamMmma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3/bl  IJIaBHOM
[OCJIE0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY JUIsl 3BE3/] INIaBHOM M1OCIIEI0BATEIbHOCTH.
BayTpeHnHnee crpoeHne 38€31. COBpeMEHHBIE IIPECTABIECHUS O IPOUCX0XKAEHNH U dBoonnn CosHia
U 3BE31. DTallel )KU3HU 3BE3I.

Mneunsiii [Tyte — Hama [Manmaktuka. [lonoxenue u nuwxenne ConHua B ['anaktuke. Tumsl
rajiakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B SApPaX ralaKTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa06ia. Paz6eranue ranaktuk. Teopus bosibioro
B3pbIBA. PETMKTOBOE M3IIydeHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habmonenns HeBOOpYXEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN IS
OIpeNieNIeHUs] TOJIOKEHUsI HeOeCHBbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3JUS
CeBepHOro noiymapus u sipkue 3BE3/IbI.

HaGnronenus B teneckon JIynsl, manet, Miieunoro Ilyrtu.

O0o01maruiee moBTOpEeHNE

Posib ¢pu3MKN 1 aCTPOHOMHUM B S5KOHOMHUYECKOH, TEXHOJIOTHUECKOM, COIMAIbHON U 3THYECKOM
cdepax AESITETbHOCTH YEJIOBEKa, pojib U MeCTO (M3UKH U aCTPOHOMHMU B COBPEMEHHOU HaydHOI
KapTHHE MUPA, POJb (GU3NUECKON Teoprun B GOPMHUPOBAHUY MPEICTABICHUN O (PU3NUECKON KapTUHE
Mupa, MecTo (U3MYECKON KapTHHBI MUpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
IIPEJICTaBICHUN O IPUPOJE.

MexnpeamMeTrHblie CBSI3H

N3yuenne kypca ¢usuku Oa3oBoro ypoBHs B 11 Kkimacce ocymiecTBisieTcs € Y4E€TOM
COJIepKaTeIbHBIX MEKITPEIMETHBIX CBS3€H C KypcaMu MaTeMaTHUKH, OMOJIOTMH, XUMHH, reorpaguu u
TEXHOJIOTHH.



Mesicnpeomemmuvie noHsAmus, CBSI3aHHBIE C U3YYCHUEM METOA0B HAYYHOI'O IIO3HAHUS: SBIICHHE,
Hay4HbIM (pakT, rumnoresa, (uznyeckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOJEHHUE, HKCIEPHUMEHT,
MOJIEJIUPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CHUCTEMbl YpPaBHEHHH, TPUTOHOMETPUUYECKHE (DYHKIUH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIUU
Ha OCH KOOP/IMHAT, CII0)KEHUE BEKTOPOB, IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKLUH, IPU3HAKH OO0
TPEYroJbHUKOB, ONPEICICHNE TUIOMAAN TUIOCKUX (GUTyp 1 00BEMa Tell.

buonoeus: snekrpuyeckue SABICHUS B XKHUBOM MPUPOJE, KOJIEOATEIbHbIE JIBUKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOU NPUPOJE, AEUCTBUE pallallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAsl CTPYKTypa TBEPABIX Tell, MEXAHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIN3.

l'eoepaghus: MarHuTHBIE TONIOCa 3€MJIM, 3aJ€KH MarHUTHBIX DPYA, (OTOCHEMKA 3eMHOU
IIOBEPXHOCTH, [IPEJICKA3aHUE 3EMIIETPSICCHUM.

Texnonocus: NUHUM DIIEKTpOINEpenad, I€HEPAaTOp IMEPEMEHHOIO0 TOKa, 3JIEKTPOJBHUIATElb,
UHAYKIMOHHAs TIeYb, pajap, paauoNpUEMHUK, TEJIEeBU30p, aHTeHHa, tenedoH, CBY-meus,
IPOEKIMOHHBIH anmapar, BOJOKOHHAs ONTUKA, COJIHEYHas OaTapes.

INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS TNMPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
OcBoenue yueOHoro npeamera «dusukay Ha ypoBHE cpeiHero ooiiero oopasopanust (0a30BbIii
YPOBEHB) JOJDKHO OOECHCUUTh JIOCTHIKCHHUE CICAYIONIMX JIMYHOCTHBIX, METalPEIMETHBIX U
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pE3yNbTAaThl OCBOEHUS YydeOHoro mnpeamera «®dusmka» OJIKHBI OTpa)xarb
TFOTOBHOCTh M CIIOCOOHOCTb OOYyYaroIUMXcs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHON BHYTpEHHEH
NO3ULMEH JTMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTAIUi, MO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOLMX TPAJULMOHHBIM LIEHHOCTSM POCCHUHCKOIr0 OOLIECTBA, PACHIMPEHHUE KU3HEHHOI'O
OIBITA U OIBITA JEATEIBHOCTH B IIPOLECCE PEATN3aLUU OCHOBHBIX HAIIPABICHUN BOCIUTATEIBHOU
JESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHUS:
c(OPMHPOBAHHOCTb I'PAKJAHCKON MO3UIIUN 00YyYaroLIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O YJIeHa
POCCHICKOTrO 00IIIEeCTBA;
NPUHATHE TPATUIMOHHBIX O0IIEYETIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPAaTHUECKUX IEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JIEATENBHOCTh B MHTEPECAX IPakJaHCKOTO OOIIEeCTBa, y4acTBOBATh B
caMOyTIpaBJIeHMH B 00pa30BaTeIbHON OpraHu3aluy;
YMEHME B3aWMOJIEWCTBOBATh C COLMAIbHBIMU HMHCTUTYTaMH B COOTBETCTBHM C UX (YHKIUSAMHU U
Ha3HAYCHHEM;
TOTOBHOCTh K T'YMaHUTapHOU W BOJIOHTEPCKOU IEATEILHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUS:
c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;
LIEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHIKEHMSM POCCHUMCKUX YYEHBIX B
obnacti UMK U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUUECKOTO TIOBE/ICHUS;
CIOCOOHOCTh OLIEHUBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIE PELICHHs, OPUEHTUPYSICh Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUYEHOTO;
0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIEro;

4) 3cTeTHYECKOro BOCIUTAHMS:
HCTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasi SCTETUKY HAYYHOTO TBOPUECTBA, IPUCYILETo (PU3NIECKOI
HayKe;

S) TPyAOBOr0 BOCIIMTAHUS:



WHTEpEC K pa3nuyHbiM chepam mpodecCHOHANBHON AeATeIhHOCTH, B TOM YHCIE CBS3aHHBIM C
GU3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun wu
pean30BBIBATH COOCTBEHHBIC )KM3HECHHBIE TUIAHBI,
TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPa30BaHUIO B 00JaCTH (PU3UKU HA MIPOTSHKCHUH
BCEH JKU3HHU;

6) IK0JIOrM4eCKOro BOCIIUTAHMS
c(hOpPMUPOBAHHOCTH IKOJIOTUIECKON KYIBTYPhI, OCO3HAHHE TJIO0ATLHOTO XapaKTepa IKOJIOTUISCKUX
npo0Jem;
IJIAHUPOBAHUE U OCYULIECTBIICHUE JEHCTBUM B OKpYXKAIOLIECH Cpele Ha OCHOBE 3HAHUS LEJeH
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;
pacIIMpeHHE OMBITA JIEATEILHOCTH IKOJIOTUICCKON HAMPABICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUN
1o puU3HKE;

7) 1EeHHOCTH HAYYHOT0 MO3HAHUS:
c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢du3nUecKoil HayKu;
OCO3HAHHE IIEHHOCTH HAy4YHOW JesTeNbHOCTH, TOTOBHOCTH B IMIpOIECCe HU3YYeHUS (HUBUKU
OCYIIECTBIISATh IPOSKTHYIO M HCCIIEIOBATEIIBCKYIO JISATEIIHHOCTh UHIMBHIYaIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbBI

IMo3naBaTe/IbHbIe YHUBepPCATbHbIEe yueOHbIe AeiicTBUS

Ba3oBble joruueckue aeiicTBUs:
CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;
OIpeNIeNATh 1NN IeATEIIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU UX JOCTHXKEHMUS,;
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;
pa3pabaTbiBaTh IUIaH pEUIEHUs NpoOIeMbl C Y4YETOM aHaJIM3a HMMEIOLIMXCS MaTepUAIbHBIX U
HEMaTepHaIbHBIX PECYpPCOB;
BHOCUTh KOPPEKTHBBI B J€SITEIbHOCTb, OLEHUBATh COOTBETCTBUE DPE3YJIHTATOB LIEJSAM, OLEHUBATh
PUCKH TIOCIIEACTBUH IATEILHOCTH;
KOOPJIMHUPOBATh U BBINOJIHATH Pa0OTY B YCIOBUSAX PEANTbHOT0, BUPTYAJILHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;
pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble nccienoBaTebcKue IeiiCTBUS:
BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITIOYEBBIMH MTOHATUAMHU U MeToJaMU (U3NUECKOI HayKH;
BJIAJICTh HABBIKAMHU Y4EOHO-HCCIIEIOBATENBCKONH M MPOEKTHOW NESATETBHOCTH B 001acTH (DU3HKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY IIOUCKY METOJIOB PELIeHHUs 3a7au (PU3NIECKOTro
COJIepKaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;
BIAJeTh BHMJAMHM JIESTEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAaHUSA, €ro HHTEepIpeTaluH,
npeoOpa30BaHUI0 W NMPUMEHEHHUIO B Pa3iIMUHBIX YYEOHBIX CHUTYAIMsIX, B TOM YHCJE TPU CO3TaHUU
y4eOHBIX IPOEKTOB B 00J1aCTH (PU3MKH;
BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M W aKTyaJM3UpOBATh 3a]ady, BBLABHTATh THUIOTE3y €&
pelLIeHHs], HaXOAUTh apryMEHTHI JJIs I0Ka3aTelIbCTBA CBOUX YTBEpPXJIEHUI, 3a/1aBaTh MapaMeTpbl U
KPUTEPHH PELICHHUS;
aHAJTM3UPOBATh IMOJTYYEHHBIE B XOJI€ PEIICHUs 3aJaud pe3yibTaThl, KPUTHUECKH OLIEHUBATh MX
JIOCTOBEPHOCTb, TPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTeNIbHON 1eATETLHOCTH, B TOM YHCIIE IPU
U3YYEHUHU (HU3HKHY;
JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;
YMETh TIEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HESSITEIHHOCTH,
yYMEeTh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00acTei;
BBIJIBUTATh HOBBIC UCH, IPEJIaraTh OPUTHHAIBHBIC TTOIXOBI H PEIICHHUS;
CTaBUTh NPOOJIEMBI U 33J]a4H, TOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

PatGora ¢ undopmaumeii:



BJIAJCTh HABBIKAMHU IOJy4YCHUs MHPOpPMALUU (U3NYECKOTO COJACPXKAHUA M3 HMCTOYHMKOB Pa3HbIX
TUIIOB, CaMOCTOSITEJIBHO OCYHICCTBIIATH IIOMCK, AaHAIW3, CHCTEMAaTU3alMI0 W HHTEPIPETaLUI0
UHOPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;
OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;
UCTOJIB30BaTh CpeICcTBAa HMH(GOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTHH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpIraHU3AllMOHHBIX 3a4ady C COOJIOJeHHEeM TpeOoBaHUM
HPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHusl, IPABOBBIX M 3THYECKUX HOPM,
HOPM HH(}OpPMAIIMOHHOM 0€30MacCHOCTH;
CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEpKaHHs B Pa3IMYHBIX (opMaTax C Y4E€TOM HaA3HAUYCHUS
uHpOpMALlUM U LEJIEBOM ayauTOpPUM, BbIOMpas ONTUMaIbHYO (QOpPMY MpPEICTABICHUS U
BU3YaIM3al1H.

KoMMyHMKaTHBHbBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHEYPOUHO NEATETHHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMAr4aTh KOH(IMKTHI;
pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
IIOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBHyaIbHON paboThI;
BbIOMpATh TEMATUKY U METObI COBMECTHBIX JIEHCTBHUI C Y4ETOM OOIIMX HHTEPECOB U BO3MOKHOCTEN
KK 00 WIEHA KOJIJIEKTUBA;
IPUHUMATDH LEIH COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JEHCTBUS MO €€
JOCTHMKEHHUIO: COCTaBIATh IUIAH JEHCTBHI, pacnpencisaTh POaM C Y4ETOM MHEHHMM Y4aCTHUKOB,
00CyXIaTh pe3y/IbTaThl COBMECTHOU paboThI;
OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KaXJOrN0 Y4YaCTHUKAa KOMaHJbl B OOLIMHA pe3yabTaT I0
pa3paboTaHHBIM KPUTEPUSM;
IpeJiaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEU C IO3ULIUN HOBU3HBI, OPUTMHAIIBHOCTH, IPAKTUYECKON
3HAUYUMOCTH;
OCYILECTBIIAATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHHME B pA3JIMYHBIX CHUTyalMsX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH HHUITNATHBHBIM.

PeryasiTuBHbBIC YHHBepCaJbHbIC y4eOHbIE 1eCTBUSA

Camoopranusauus:
CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATENBHYIO JESITEIbHOCTh B 001aCTH (PU3UKH U aCTPOHOMMH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (POPMYIHPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTABJISATH IIJIaH PEIICHUS PACYETHBIX U KAaYECTBEHHBIX 3a/1a4, IJIaH BBIIOJHEHUS
IPAKTUYECKOH pabOThl C Y4ETOM MMEIOIIUXCA PECYpPCOB, COOCTBEHHBIX BO3MOMKHOCTEH U
MPEAIIOYTEHU;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;
JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 32 PELICHHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
C1oco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYIULIMHU B 00J1aCTH (PU3UKH, TOCTOSTHHO MOBBIIIATH
CBOW 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE
Pe3yJbTaTOB LIETSM;
BJAJICTh HABBIKAMH II03HABATENbHOW pEeQIEKCUN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUH U
MBICTTUTENIbHBIX MTPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;
UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [T OLIEHKH CUTYallMH, BEIOOpa BEPHOT'O PEIIEeHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS M0 UX CHIKEHUIO;
IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHX IIPHU aHAIMU3€E PE3YNIbTaTOB AEATEIbHOCTH;
MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3E PE3YJIBTATOB AEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce nOCTHKEHUST IMYHOCTHBIX PE3y/IbTaTOB OCBOEHUS MPOTPaMMBI MO (PHU3UKE s

YPOBHSI cpeiHero oOmero o0Opa3oBaHUS y OOYYaIOLIMXCS COBEPILIEHCTBYETCS SMOIMOHAIBHBIN
MHTEJJIEKT, MPEANoaralonumil cChopMUPOBaHHOCTD:



CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BHJICTh HAIMPABJICHUS Pa3BUTHsI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJCHHE, CIIOCOOHOCTH aJalTHPOBATHCS K 3MOIMOHAIBLHBIM HM3MECHEHUSIM W TIPOSIBIISATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAINH, BKIIFOYAIOIIIEH CTPEMIICHUE K TOCTHXKEHUIO IIENTU U YCIIEXY, ONITUMH3M,
WHHUIMATUBHOCTH, YMEHHUE JEHCTBOBATh NCXO/S U3 CBOUX BO3ZMOXKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh ITOHMMAaTh SMOILMOHAJIBHOE COCTOSIHHE JPYTHX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIHOCOOHOCTh BBICTPAMBATh OTHOIICHHS C APYTHMH
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K konmy obydenuss B 10 kiacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

JEMOHCTPUPOBATh HAa TPHUMEpPax pPOJb U MeCTO (U3UKH B (HOPMUPOBAHHHM COBPEMEHHOM
HAay4YHOM KapTUHbI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTMHM, B IMPAKTHYECKOU
JNeITEeIILHOCTH JIFOACH

YUUTBHIBATh TPAHUIIBI MPUMEHEHUS M3YyYEHHBIX (U3NYECKUX MOJENeil: MaTepualibHas TOYKa,
WHEpIUaIbHas CUCTEMA OTCUYETa, a0COIIOTHO TBEPIOE TEJI0, UACAIBHBIN T'a3, MOJICIN CTPOCHUS Ta30B,
JKUJKOCTEH U TBEPABIX TEJI, TOUCUHBIN JIEKTPUUECKHUMA 3apsil MPU PEIICHHH (PU3NUECKHX 3a1ad;

pacno3HaBaTh (PU3HUECKUE SIBJICHUS (ITPOLIECCHI) H OOBSICHITH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMS BELIECTBA U JJIEKTPOJUHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MIPSIMOJIMHEHHOE JBUKCHHE, CBOOOIHOE MAJICHHUE TEl, JIBF)KCHUE TT0 OKPYKHOCTH,
WHEPLHUA, B3auMoJieicTBHE Tel, Auddy3usi, OpOYHOBCKOE IBHKEHUE, CTPOCHHE KUKOCTEH 1 TBEPIBIX
TeJ, U3MEHeHHe o0bEMa TeNl MpHU HarpeBaHUU (OXJIaKICHHH), TEIJIOBOE PaBHOBECHE, MCIApEHHE,
KOH/JICHCAllUsl, TUIABJIICHHE, KPUCTAIIN3alUsl, KUIIEHUE, BIa)KHOCTh BO3/yXa, MOBBIIICHUE JABICHUS
raza mpu €ro HarpeBaHUU B 3aKPHITOM COCYJIE, CBS3b MEXKIy IapamMeTpamMH COCTOSHHS Tra3a B
M30Mpolieccax, JIEKTPU3ALMS TeJ, B3aUMOJICHCTBUE 3apsI/IOB;

OTMCHIBATh MEXAHUYECKOE JIBIIKEHUE, UCTIONIb3Ys (PU3UUYECKHE BEIIMYMHBI: KOOPJUHATA, ITYTh,
NepeMeNIeHe, CKOpOCTh, YCKOPEHHE, Macca Teja, Cuja, UMITYJIbC Tella, KHHETUYECKas SHEprus,
MOTEHIIMAIbHAS DJHEPrusi, MexXaHWdeckas paldoTa, MeXaHWYeCKas MOIIHOCTh; MPU OINHUCAHUU
MPAaBUJILHO TPAKTOBATh (PU3UUYECKHUII CMBICI UCIONB3YEMBIX BEIIUYUH, UX 0003HAUCHUS U €IUHUIIBI,
HaxO0JIUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEIMUYUHAMH;

OTHCHIBATh W3YUYCHHBIE TEINIOBBIE CBOMCTBA TEN U TEILJIOBBIE SBICHUS, UCTIOIB3Ys HU3HUECKUE
BEJTMYMHBI: JIaBJICHUE Ta3a, TEMIIEpaTypa, CPEIHSsI KHHETUYECKAs YHEPTUS XaOTUUECKOTO JBUKEHUS
MOJIEKYJI, CPEIHEKBapaTUYHasi CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHSS SHEPIHs,
pabora rasza, k03QGUIHUEHT MOJE3HOTO AEHCTBUS TEIUIOBOTO JIBUTATEINSI; TIPU OMKUCAHUM MPABHIIHHO
TPaKTOBaTh (YM3MUECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, UX OOO3HAYEHHS W €IWHUIIbI, HAXOJIUTh
(GOopMyJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUUNHAM;

ONUCHIBATh H3YUYEHHBIE JJIEKTPUUYECKHUE CBOMICTBA BEIIECTBA W DSJIEKTPUUYECKUE SIBICHUSA
(mpouecchbl), UCTONB3Ysl (PU3HMUECKHE BEIMYMHBL: AJIEKTPUUYECKUI 3apsf, JIEKTPUUYECKOE IoJe,
HaIpsSKEHHOCTH T0JIs1, TOTEHIMAN, Pa3HOCTh MOTEHIIMAIOB; MPU OMUCAHUU MPABWIBHO TPAKTOBATh
(UBUYECKUN CMBICT MCTIOIB3YEMbIX BEIWYWH, UX 0003HAYEHUS M CIWHUIIBI; YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (DU3HUECKYIO BETHUUHY C APYTUMHU BEJIMUYUHAMU;

aHAJTM3UPOBaTh (PU3MUECKHE TPOIECChl M SIBICHUS, HCIOJIb3yd (U3UYECKHUE 3aKOHBI H
NPUHLMIBL: 3aKOH BcemupHoro taroreHus, I, II m III 3akonsl HprOTOHA, 3aKOH COXpaHEHUs
MEXaHWYECKON HSHEPTHH, 3aKOH COXPAHCHHS HWMITYJIbCA, TPUHIIMI CYMEPIIO3UIIMA CHJI, TPUHIIHI
paBHOIpaBUsl HMHEPLUUATBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO0 CTPOCHMS
BEII[ECTBA, TA30BbIE 3aKOHBI, CBS3h CPEIHEH KUHETHIECKON YHEPTUHU TETUIOBOTO JBIKEHUSI MOJIEKYIT C
a0CONIOTHOW TeMIEepaTypoil, MepBbIid 3aKOH TEPMOIAMHAMHKH, 3aKOH COXPAHEHHS SIEKTPHUECKOTO
3apsna, 3akoH KymoHa, mpu 5ToM paznudaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MATEMAaTHUECKOE
BBIpQXEHHE U YCIOBUS (TPAHUIIBI, 00JIACTH ) IPUMEHHUMOCTH;



OOBSICHATH OCHOBHBIC NPHHLMIIBI IEHCTBUS MAIIMH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3InyaTh yCIoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh OKCIEPUMEHTHl MO HUCCIEAOBAHUIO (U3UYECKUX SBICHUH M MPOIECCOB C
UCIIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUI, IpH 3TOM (HOPMYIHPOBATH MIpobIeMy/3a1ady 1
TUIOTEe3y y4eOHOro SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyIOBaHHUSA,
IIPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIISATh MPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIHYUH, IPH STOM BBIOHPAThH
ONTUMAJIBHBIA CIIOCOO M3MEpEeHHs] M HUCIOJIb30BaTh W3BECTHBIE METOJbl OLEHKH IOIpeIIHOCTEel
U3MEPEHHU;

UCCIIEI0BaTh 3aBUCHUMOCTH MEXAY (PU3MYECKHMMH BEIMYMHAMM C HMCIIOJIb30BAaHHEM MPSMBIX
U3MEPEHUH, MpH HSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pe3yJbTAaThl IOTy4YCHHON
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUJAE TaOJIUL U rpadUKOB, A€IaTh BBIBOJBI 110 pe3yibTaTam
UCCIIEIOBAHUSI,

coOuro1aTh IpaBuiia 0€30IacHOro TPy/a MPH MPOBEIECHUH UCCIEI0BaHUN B paMKax yuyeOHOro
IKCIIEPUMEHTa, y4eOHO-HUCCIIEAOBATENILCKOM M TPOEKTHOH JAEATENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1JaOOpaTOPHOI0 000PYAOBaHUS;

pemaTh pacuéTHBIE 33/1a4M C SBHO 33/JlaHHON (DPM3NYECKON MOEINBIO, HCIONB3Ys (PH3NUecKue
3aKOHBI M IPUHIMIIBI, HA OCHOBE aHAINM3a yCIOBUS 331a4K BEIOUPATh (PU3UUECKYIO MOJIENb, BBIICIATh
¢u3nveckne BENMWYMHBI U (HOPMYIBI, HEOOXOMUMBIE ISl €€ pEUIeHHs, NPOBOIUTH Pacu€Thl |
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTO 3Ha4eHUs (PU3MUECKON BETMUUHBI;

pelath KaueCTBEHHBbIE 3a/layd: BbICTpAaUBaTh JIOTMUECKH HEMPOTUBOPEUUBYIO ILIETMOYKY
paccyXIeHUI ¢ ONIOpPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCTIOJIB30BAaTh MPH PEIICHUH y4eOHBIX 33]1a4 COBPEMEHHbBIE MH(POPMALIMOHHBIE TEXHOIOTHHU JIIS
IIOUCKA, CTPYKTYpUPOBAHMs, MHTEPHpPETAllMd U IMPEACTaBICHUS Y4eOHOH U HAay4HO-IOMYJISpHOU
uH(pOpMallnK, MOJYYEHHON M3 pa3jMYHbIX UCTOYHMKOB, KPUTHUECKHU aHAIM3UPOBATH IOJIy4aeMYIO
uHpopmaruio;

NPUBOINUTH PUMEPHI BKJIA/1a POCCHICKHX H 3apyOeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM XU3HU JUIsI 00€CIEUEHUS
0€30MacCHOCTH NpU OOpalleHUH C NpUOOpaMu U TEXHUUYECKUMM YCTPOMCTBAMH, AJS COXPAaHEHUS
3/10pOBbS U COOIOACHUSI HOPM AKOJIOTMYECKOTO TIOBEJCHHUS B OKpPYKalollel Cpeie;

paboTaTh B TpyIE C BBHINOJHEHHEM DPA3JIMYHBIX COLMANBHBIX POJEH, INIAHUPOBaTh paboTy
IPYHIbl, PallMOHAIBHO PAaCHpPEeNsITh 00S3aHHOCTH U MJIAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX
CUTyallusiX, aJEKBAaTHO OLEHUBATh BKJIAaJ KaXJIOr0 W3 YYaCTHUKOB TIpYyNNbl B pELICHUE
paccMatpuBaeMoi poOIEeMBI.

K xonmy obOyuenuss B 11 kJjacce mpeaMeTHbIe pe3ysnbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSl YMEHUI:

JIEeMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3MKM B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHbI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH W TEXHOJIOTMM, B IPAKTHYECKOU
NeSITebHOCTH JII0/IeH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YUUTBHIBaTh TPaHULl [PUMEHEHMS] U3YYEHHbIX (U3MUECKUX  MOJENEeH: TOYEUHBIH
IIEKTPUYECKUH 3apsijl, Jyd CBETa, TOUECUHBIM MCTOYHMK CBETA, SIAEpHAst MOJENb aTOMa, HYKJIOHHAs
MoO/JIeIb aTOMHOTO sJIpa MPpH pelieHnH (PU3NUECKHX 3a]1ay;

pacrio3HaBaTh (hu3Myeckue sBJICHUS (TPOLECcCh) U OOBSICHATP HMX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKH M KBAaHTOBOM (DU3MKHU: 3JIEKTpUYECKash MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJIEHCTBUE MAarHUTOB, JIEKTPOMAarHuTHas: UHAYKLUS,
JefiCTBME MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM M ABWXKYIIMHCS 3apsif, 3JIEKTPOMAarHUTHbBIE
KoJIeOaHHsT W BOJIHBL, NPSAMOJIMHEHHOE paclpoOCTpaHEHUE CBETa, OTPaKEHHE, MpPeIOMIICHUE,
uHTepdepeHys, TUPpaKkus U MOIsIpU3alns cBeTa, AUCTIepCHs cBeTa, (poTodaeKTpuuecKud 3pext
(poToaddexT), cBeTOBOE MaBIEHUE, BO3HUKHOBEHHME JIMHEHYATOro CIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAs pa0AKTUBHOCTb;

ONMCHIBATh W3yYEHHBIE CBOMCTBA BELIECTBA (AJIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO TPOBOJAMMOCTh PA3IMYHBIX CpPed) M D3JICKTPOMArHUTHBIE SBIEHHS (IIPOLECCHI),
UCIIOJNB3YS (PU3NYECKHE BETUUYMHBI: SJEKTPUUECKUN 3apsijl, CUila TOKa, SJIEKTPUUECKOe HaIpsHKEHHUE,



AIIEKTPUUYECKOE COMPOTHBIIEHHE, PAa3HOCTh IMOTEHIMANIOB, AJIEKTPOABIDKYIIAas cuia, paboTa TOKa,
MHAYKIHS MarHUTHOTO MOJs, cuia Amiepa, cwia JlopeHla, MHIYKTUBHOCTh KaTYIIKH, SHEPrus
AIIEKTPUYECKOTO M MarHUTHOTO MOJIEH, MEepHoJ U YacToTa KojiebaHuil B KoieOaTeIbHOM KOHTYpE,
3apsA M CHJa TOKa B MPOLECCe TapMOHHUYECKUX DJIEKTPOMArHUTHBIX KoJjiebaHuil, (oKycHOe
paccTosiHUE W ONTUYECKasl CHJIA JIMH3BL, IPU ONHCAHUH MPABHIBHO TPAKTOBATh (PU3WYECKUNA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IUHUIIBI, YKa3bIBaTh (POPMYJIbL, CBSA3BIBAIOIIUE TAHHYIO
(U3UUECKYIO BETUUUHY C IPYTHMHU BEIIMYMHAMUY;

ONKCHIBATh U3yYEHHbIE KBAHTOBBIC SIBJIICHUS U MPOLIECCHI, UCTIOIb3YS (PU3NYECKUE BETUUHHBDIL:
CKOpPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETAa, SHEPIUS M UMITYIbC (OTOHA,
nepuoj; mojlypacrnaza, SHEprusi CBS3UM ATOMHBIX SIep, IPU ONUCAHUM MPAaBUIBHO TPAKTOBATh
(¢u3nUecKuil CMBICT UCTOJIB3YyEeMbIX BEIMYMH, UX 0003HAUYEHUS W €IMHHUIIBI, YKA3bIBaTh (hOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO BEJIMYHHY C JPYTUMHU BEIUYMHAMHU, BBIYHCIATH 3HAUYCHUE
(bU3HYECKON BETMIMHBL;

aHAIM3UPOBaTh (U3UUECKHUE TPOLIECChl M SBIEHUS, HUCHONb3Ys (U3HUYECKHUE 3aKOHBI U
IPUHLMIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BAaTEIbHOIO U NApAJUIEIbHOTO COEUHEHUS IIPOBOJIHUKOB,
3akoH JDxoyns—JleHna, 3akOH JJIEKTPOMArHUTHOM  MHAYKLUMH, 3aKOH  HPSIMOJIMHEHHOTO
pacnpoCTpaHEHUsl CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHbl IPEJIOMJICHUS CBETA, YpPaBHEHHE
OlHmreiHa A8 GoTorddexTa, 3aKOH COXpPAHEHHs SHEPruH, 3aKOH COXPAHEHMs HMITYJIbCa, 3aKOH
COXpaHEHHUsI IEKTPUUECKOIO 3apsijia, 3aKOH COXpaHEHHUs] MacCOBOr0 4Mcia, ocTynarsl bopa, 3akoH
paZMOaKTUBHOTO pachajga, Mpd OSTOM pas3luyaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBHSA (TPAHULIBI, 00JIACTH ) TIPUMEHHUMOCTH;

OTIpEIeIIATh HAMpaBJIEHWE BEKTOPAa MHIYKIIMH MArHUTHOTO TOJSl MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuibl Jlopenua;

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

BBIMOJIHATh OKCIIEPUMEHTBl 10 HCCICAOBAHUIO (U3NYECKUX SIBICHHUH M TPOIECCOB C
UCIIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI: P 3TOM (OpMYIUPOBaTh Mpodiemy/3agauy u
TUIOTE3y y4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyIOBaHHUSA,
MPOBOAMTD OMBIT U POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIE U3MEPEHUs] (PH3UUECKUX BEIHYUH, IPU ITOM BBIOMPAThH
ONTUMAJIBHBIA CITOCOO HM3MEpPEHHUs] U HUCIOJb30BaTh W3BECTHBIE METOJbI OLEHKH MOrpPEHIHOCTEH
WU3MEPEHHU;

UCCIIEI0BATh 3aBUCUMOCTH (PM3UYECKUX BEJMUUH C UCIIOIBb30BAHUEM MPSIMBIX U3MEPEHUIL: IpH
ATOM KOHCTPYHPOBaTh YCTAaHOBKY, (PUKCHPOBAThH PE3YyJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJI€ TaOJIMIl U TpaUKOB, AeTaTh BBIBOBI 10 pe3ylbTaTaM UCCIEI0BaHMS;

coOnroaaTh mpasuiia 0€30acHOrO Tpy/la MpU MPOBEACHUN HCCIEA0BaHUN B paMKax y4yeOHOro
HKCIEPUMEHTA, Y4eOHO-HUCCIIEAOBATENLCKOM | TPOEKTHOH JAEATENbHOCTH C HCIHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pewath pacy€THbIe 3a/la4M C SIBHO 3aJJaHHON (M3UYECKOM MOJENbI0, UCHOb3Ys (hru3nyecKue
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 33]1a4l BHIOMPATh PU3NUECKYIO MOJIENb, BBIIACIATD
¢u3nueckue BENIUYMHBI U (HOPMYJIbI, HEOOXOMUMBIE Uil €€ pEelIeHHs, NPOBOJIUTH PacuéThl U
OLICHUBATh PEAIbHOCTb MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIHUNHBL,

pelaTe KAadeCTBEHHBIE 3aJadyM: BBICTPAMBAaTh JIOTMYECKHM HENPOTHUBOPEUYMBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIIO0JIb30BaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOIOTHHU JIS
MOKMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U TPEICTABICHUS Yy4eOHOW M HaydyHO-TOMYJISIPHOU
UHpOpPMalIUY, MOTYYSHHON U3 pa3iMyHBIX MCTOUYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOIY4aeMYIO
uH(pOpMalIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3zivyaTh
yCIIOBUS UX 0€30MacCHOr0 UCMOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

NPUBOANUTH MPUMEPHI BKJIA1a POCCHMCKHUX M 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA MO (PU3UKE B MOBCEIHEBHOW XKU3HU IS 0OecreueHHs
0€30MacCHOCTH TpU OOpallleHuH C MpUOOpaMu U TEXHUUYECKHUMH YCTPOMCTBAMH, AJS COXPAaHEHUS
3JI0pOBBS U COOJIIO/IEHUS] HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKpY Kalolleil cpee;



paboTaTh B TpyIIE C BBITOJHEHHEM DPA3JIMYHBIX COLMAIBHBIX POJICH, IJIAHUPOBATH PabOTy
TPYIIIBI, PAIIHOHAIEHO PACTIPEACIATh 00S3aHHOCTH M TUIAHUPOBATh JCATEIILHOCTh B HECTAHIAPTHBIX
CUTyalusaXx, aACKBATHO OLCHUBATH BKJIAA KaXAOIro0 M3 YYACTHUKOB TPYIIIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KoanuyecTBO 4acoB
HaumeHnoBaHue pa3aesioB U TeM MPOrPpaMMbl DJIeKTPOHHBbIE
n/m Bcero Kourpoabnbie IIpakTnuyeckue 06PA30BATETBHBIE PECYPCHI
padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 CD ’ bu6mmoreka [JOK
. M3HMKa U METOJIbl HAYYHOTO TTO3HAHMS hitps://m.edsoo.r/7f41bf72
Hroro no pasneny 2
Pa3zpgen 2. MEXAHUKA
bubmuorexa [JOK
21 | Kunemaixa > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 | Aunammxa ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHUS B MEXAHUKE 6 1 1 Etl/tlgf;l/(;lreelilasﬁ)or{fﬂ f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISAIPHASI ®U3UKA U TEPMO/IMHAMMKA
. bubnuoteka [JOK
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopun 9 1 https://m.edsoo.ru/7f41bf72
3.2 OcCHOBBI TEPMOJIMHAMUKH 10 1 Eggfj;;e;ziorﬁn 4172
3.3 ArperatHble cocTOssHHS BenlecTBa. Ma3zoBble nepexoabl 5 Egg;?/ﬁeeliicﬁfn f41bf72
Hroro no pazneny 24
Paznen 4. 9JIEKTPOJIMHAMMKA
bubmuorexa [JOK
4.1 DTIEKTPOCTATHKA 10 ! ! https://m.edsoo.ru/7f41bf72
4.2 [TocToAHHBIN 2JIEKTPpUYECKUN TOK. TOKM B pa3JIMUHbIX Cpeaax 12 1 1 Eggg_l;/?ge;ziorﬁn 41672
Hroro no pazneny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 4




11 KUIIACC

Ne KosmuecTBo yacos
HanmeHnoBaHMe pa3je/ioB H TeM POrpaMMBbl DJIEeKTPOHHbIE
n/m Bcero Kourpoabnbie IlpakTuuyeckue 0BPA30BATETBHBIE PECYPCHI
padoThI padoThI

Paszpnen 1. JIEKTPOJINHAMUKA

1.1 MaruutHoe nose. DIeKTpOMarHuTHAsE NHIYKIMS 11 1 3 Eﬁﬁﬁeﬁiorﬁn f41c97¢

Uroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA U1 BOJIHbI
bu6mmoreka [IOK

2.1 MexaHuueckue U 3JIeKTPOMarHuTHbIE KoJIeOaHus 9 1 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK

2.2 MexaHn4yecKkue U 3J1€KTPOMATHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK

2.3 OnTuia 10 3 https://m.edsoo.ru/7f41c97c

Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OCHOBBI ClIEIHATIBHON TEOPUH OTHOCUTEIHHOCTH 4 1 Bubmzorexa LIOK
) I p https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBON OIITHKHA 6 https://m.edsoo.ru/7f41c97c¢
bubmuorexa [JOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c¢
bu6mmorexa [IOK
4.3 ATOMHOE 511pO 5 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15
Pasznea 5. DJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU
5.1 DeMeHTHl aCTPOHOMUU U aCTPOPUIUKU 7 1 bubmmorexa [IOK

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




Hroro no pazneny 7
Pa3nesn 6. OBOBIIAIOILIEE IOBTOPEHUE
bubnuorexa [JOK
6.1 Oobmaromee nosTopenue 4 https://m.edscl){).ru/7f41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema oKa KoaundecTBo yacoB I[aTa 3JIeKTp0HHbIe
n/n P Beero Kourporwmbie Ipaxtiteckme yovuo, o 00pasoBateanubre
padoThI padoThI pecypcsl
1 ®usuka — Hayka o npupone. Hayunsie MeTOAbI TO3HAHUS 1 Bu6mmoteka [JOK
OKpY>KaIoIllero Mupa https://m.edsoo.ru/ff0c32e2
Poine 1 MecTo Gpu3uKu B OPMHUPOBAHUHN COBPEMEHHOMN Bubnmorexa [IOK
2 HAay4YHOH KapTHUHBI MUPA, B TPAKTUYECKOU JIESITEIHbHOCTH 1 https://m.edsoo.ru/fi0c33e6
JOIEH — -
Mexanunueckoe aBuxeHue. OTHOCUTEIbHOCTh Bubnmorexa [IOK
3 MEXaHHYEeCKOTo JBIkeHus. [lepemenienne, CKOpocTb, 1 https://m.edsoo.ru/f0c3508
YCKOpPEHHE — -
. bubnunoreka LIOK
4 PaBHOMEpHOE MPAMONTMHEWHOE IBUYKEHUE 1 https://m.edsoo.ru/f0c3620
. bubmuoreka [{OK
5 PaBHOyCcKOpEeHHOE IPSIMOJIMHENHOE ABHKEHNE 1 https://m.edsoo.ru/ff0c372e
b OK
6 CBobosHOe nmasieHue. Y ckopeHre cBOOOIHOTO MaieHus 1 h:tlgzlf/ﬁeﬁi u/ff0c39cc
7 KpuBonmHueliHoe aBuxkenue. J[BM>keHNE MaTepUATIBHON 1 bubmmnoreka HOK
TOYKH I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
3 [Ipunnun otHOcHUTeNbHOCTH [ anmunes. aepuuanbubie 1 bubmuorexa [IOK
cucrteMbl orcuera. Ilepsslit 3akoH HeloToHa https://m.edsoo.ru/ffOc3be8
9 Macca Tena. Cuna. [Ipunnun cyneprno3uiiuu cui. Bropoit 1 bubmuoreka [IOK
3akOH HproTOHA /U1 MaTepraibHON TOUKH https://m.edsoo.ru/ffOc3be8
N bubmuoreka [{OK
10  Tperwuii 3akoH HproToHa J17151 MaTE€pUAIbHBIX TOUEK 1 https://m.edsoo.ru/ff0c3be8
1 3akoH BceMHUpHOro TsaroteHus. Cuna tsoxectu. [lepsas 1 bubnuoteka [JOK
KOCMMYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 https://m.edsoo.ru/f0c3e18
13 Cuna tpenus. Koaddumment tpenuns. Cuna 1 bubnuoreka [JOK

CONMPOTUBJICHHUA ITPU ABUKCHHUU TCJIA B JKUJAKOCTHU HUJIN I'a3C

https://m.edsoo.ru/ff0c3f76




[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHUE a0COIIOTHO

14 TBEpOOro Tena. MomeHT cuibl. ITmeuo criibl. YceiaoBus bubmmorexa LIOK
p ' ’ https://m.edsoo.ru/ffOc41a6
paBHOBECHSI TBEPIOTO TeNa
Nmnynbsc MaTepralibHOM TOUKH, CUCTEMBI MAaTEpUATbHBIX
15 Toqez Nmn mf:: CUJIbL. 3aKOH c;)x aHEeHUs I/IannLca bubmorexa LOK
- MLy ' P yped. https://m.edsoo.ru/ff0c43d6
PeaktnBHOE NBHXKEHUE
Pa6ota u mourHoCcTh cuibl. Kunetnueckas sHeprust
16 | mate HaJILH(I)JII‘/'f touku. Teopema 00 H3MeHeHHHp bubmorexa LIOK
P L T 1E0p hitps://m.edsoo.ru/ff0c4502
KUHETHYECKOI 3HEpruun
[TorenuumaneHas sHeprus. [loTeHunanpHas 3HEpPrus ynpyro
17 nedo llxlm OBaHHOU III) WHBI HI(-)[TGHIII/IaJIBHaSE) JHE YFHI;YT Bubmuorexa LHOK
PMHP DYIKHITBI. P https://m.edsoo.ru/ff0c461a
Tena BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHuuanbHbIe U HEMOTEHIMAIbHBIE CUJIBI. CBSI3b PaOOTHI
|g  HCTOTCHUHMATLHBIX CHI C H3MCHEHHEM MEXaHUYECKOU Bbu6mmoteka [JOK
SHEPTUM CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXaHUYECKOU https://m.edsoo.ru/ff0c478c
SHEPTUH
Jlaboparopnas padota «lcciienoBanue CBS3U padOThI CHJIIBI
19 ¢ u3MeHeHuEeM MEXaHUYECKOM YHEPruu Teja Ha IpuMepe
PaCTSKEHUS PE3UHOBOTO KIyTay
20 KonTponbhas padbota no teme «Knnemartuka. J[unamuka. bubmmnoreka HOK
3aKOHbBI COXPAHEHUSI B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON bubnmnorexa [JOK
21
teopun. bpoyHoBckoe asuxenue. Auddysus https://m.edsoo.ru/ff0c4dc2
2 XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUIAKOCTEW U TBEPABIX TEI
23 Macca monekyi. KonnuectBo BemectBa. [loctosiHHas
ABoraapo
24 TermnoBoe paBHOBecue. TemnepaTypa u €€ U3MepeHue.
[lIxana remneparyp Llenscus
. bubmuoteka [JOK
25  Wpeansnsii ra3 B MKT. OcHoBHOe ypaBHeHHE MKT 1

https://m.edsoo.ru/ffOc4fde




AOcomoTHas TeMIieparypa Kak Mepa cpeaHei

but6mmoreka [IOK

26  KHMHETHYECKOW SHEPTHH JIBM)KCHHS MOJICKYJ. YpaBHEHHUE
prim A yIyp https://m.edsoo.ru/ffOcS11e
MenneneeBa-Kianeiipona
27  3axon /lanpToHa. ['a30BbIe 3aKOHBI
73 Jlaboparopnas padota «lccrnenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSIHUS Pa3pesKeHHOI0 ra3ay
N3omporieccel B HeaabHOM Ta3e U UX rpadudeckoe bubnuorexa [JOK
29
IIpE/ICTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3HEPTrUsl TEPMOJAMHAMHUYECKON CUCTEMBI U
yIp N P PMOA bubnunoreka LIOK
30 | cmocoOwl e€ n3meHeHus. KonnyecTBo TemioTsl U padboTa.
https://m.edsoo.ru/ff0c5952
BuyTpenHsis sHeprusi 0lHOaTOMHOTO HI€aJIbHOTO Ta3a
31 Buasl rerionepenauu bubsmorexa [IOK
A e https://m.edsoo.ru/ff0c5¢c36
32 VY aenpHas TEIIOEMKOCTD BelecTBa. KonuuecTBo TemnoTs bubnnoreka [JOK
IIpH Terionepenaye. AauadbaTHblil npouecc https://m.edsoo.ru/ff0c5c36
33 [IepBbIil 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHEHHE K Bbu6moteka [JOK
n3ompoleccam https://m.edsoo.ru/ffOcSefc
34 HeoOpatumocTs nponieccos B npupoae. Bropoii 3akon bubmmnoreka HOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
bu6nmorexa LIOK
[Tpunmun nevicteus u KT/ TenmoBoi MalinHb
33 PHIHIT ACHC Jl Tenoso https://m.edsoo.ru/ff0c600a
36 | Huku Kapno u ero KII{
37 | Okosormyeckue MpoOIeMbl TEMIOIHEPTETUKH
O6o0maromuii ypok «MonexynsapHas pusrka. OCHOBBI bubmuoreka [IOK
38
TEPMOJIUHAMUKHN» https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme «MonekynspHas Qu3uka. bubnmnorexa [JOK
39
OCHOBBI TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6a50
40  IlapooGpa3oBaHue U KOHAEHcalus. VMcmapeHue u KUmeHue bubmmorexa HOK
pOOOP A oL P https://m.edsoo.ru/ff0c63b6
A1 AOCOII0THAs U OTHOCUTENbHAS BIAXKHOCTh BO3yXa. bu6muoreka [IOK
Hacsiiennsiit nap https://m.edsoo.ru/ff0c64d8
Teépmoe Teno. Kpl:ICTananeCKHe u amop(HBbIe Terna. Bubmuotexa LOK
42 AHM30TpONUS CBOMCTB KpUCTAIOB. KUIKHE KPUCTAIIBI.

CoBpeMeHHbIE MaTepHalIbl

https://m.edsoo.ru/ff0c65f0




43 [InaBnenue u kpucramumsanus. Y AejbHas TEIUIOTa bubmuotexa [JOK
iaBnenus. CyOaumanus https://m.edsoo.ru/ff0c6708
bu6nuoreka [IOK
44 Ypasienue renuoporo bazaiica https://m.edsoo.ru/ff0c6820
45 DJieKTpu3anus Teil. DJIeKTpUIeCKui 3apsa. [IBa Buaa bu6nuoreka [IOK
AIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bce
46 IIpoBOAHMKY, TUANEKTPUKU U IOJYTIPOBOJHUKU. 3aKOH Bu6mmoteka [JOK
COXPAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ffOc6bce
47 B3aunmoneiictue 3apsanoB. 3akoH Kynona. Toueunblii bu6nmoreka [IOK
AIEKTPUUECCKUI 3apsT https://m.edsoo.ru/ffOc6ced
Hanpsox€nnocts anekTpuueckoro nosi. [Ipuaiun
48 cyneI;)nosnuHH SHGKTpI/II)‘leCKI/IX MoJIeH. .HI/III;I/II/IH bubmmorexa [IOK
. https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
49 Pabota cun sanekrpocrarndeckoro noss. [loreHmman. Bbu6mmoteka [IOK
Pa3HocTh moTeHIIMAIOB https://m.edsoo.ru/ff0c6100
50 [TpoBOAHMKY M TUANEKTPUKH B SIEKTPOCTATUUECKOM IOJIE. bubnnorexa [JOK
JlsnexkTpudeckas IpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 | Dnexrpoémkocts. Konnencarop bubmmorexa [IOK
https://m.edsoo.ru/ff0c7126
57 DNeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. DHEPTHUs bubmuoreka [IOK
3apsKEHHOr0 KOHJEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas padora "HM3MepenHue 371eKTpOEMKOCTH 1
KOHJIeHcaTopa"
[TpuHIIMTT NENCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,
54  KOMHMPOBAIBLHOTO anmapara, CTPYHHOTO NIPUHTEPA.
DJIeKTpOCTaTUYECKAs 3alluTa. 3a3eMJICHHE
AJIEKTPONIPUOOPOB
DNEeKTPUYECKUM TOK, YCIIOBUSI €70 CYHIECTBOBAHUS.
55  Tlocrosuusblit Tok. Cuna Toka. Hanpsbxenue.
Conporusnenue. 3akoH OMa 1l y4acTKa Lenu
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE
56 coeL[HI){IGHI/Ie HpOBOI[HI/III:()OB. J'Ia60pa,TopHaﬁ pabora 0.5 bubmorexa [IOK
https://m.edsoo.ru/ff0c7410
«M3yueHne cMenaHHOTO COETMHEHUS! PE3UCTOPOBY»
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKa. 3akoH J[xoys- bubnuotexa [JOK

Jlenia

https://m.edsoo.ru/ff0c7838




3akoH OMa J1st MOJTHOM (3aMKHYTOM ) 3JIEKTPUYECKOM EMH.

58 | Kopotkoe 3ambikanue. JlabopatopHas pabora «M3mepenue 1 0.5 bubmorexa I[IOK
https://m.edsoo.ru/ff0c7ae0
OJ1C ucToyHMKa TOKA U €r0 BHYTPEHHETO COIPOTUBIICHUSI
59 F;?;I:{BHI:HH};IF;?\Ei?I;TSSS B;I(?:H%i?(c;;annzgngqHaﬁ 1 bubmorexa LIOK
ThoA p POBEp https://m.edsoo.ru/ff0c8c56
pabora
60 O6o0maromuii ypok «JeKTpOIuHAMUKAY / 1 bu6nmoreka [IOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs TPOBOAUMOCTh TBEPBIX METAJIOB.
61 3aBUCHMOCTb CONPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI. 1
CBepXIpoBOAUMOCTD
62 DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX 1
MyYKOB
g | ey, oo s, 1 B 10K
POBOJL ) P pexoaa. https://m.edsoo.ru/ffOc84ae
[TonynpoBOIHUKOBBIE TPUOOPHI
R A - | buGaorea LIOK
P ' p a AT https://m.edsoo.ru/ffOc82ba
OnexTponun3
65 DneKkTpuYecKuil TOK B razax. CaMoCTOATENbHBIN 1 1 bubmuoteka [IOK
HECAMOCTOSTENBHBIN pa3psa. Moiunus. [1nazma https://m.edsoo.ru/ff0c84ae
6 npasrwooroe npimicnentie. Mpasiza rexsmc | Bubmiorexa I1OK
P p P https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH
67 Toctommmt sextpwsecit rox. Toks s pasmasx | BuGmiorexa LIOK
P ' P https://m.edsoo.ru/ff0c8a8a
cpenax»
. . bubmuoreka [{OK
68  PesepubIil ypok. O6o6maromnuii ypok mo remam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4




11 KUIIACC

Ne Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
n/m | Tema YpoKa Bcero Konrpoannsie Ilpakrnueckme i[:;j CHUS oOpa3oBaTe/bHbIE
padoTsI padoThI pecypchl
[TocTostHHBIE MATHUTHI M KX B3aUMOJICHCTBUE. MarHUTHOE
1 noje. BeKTop MarHuTHOM MHAYKIUU. JIMHUY MarHUTHOM 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0c9778
WHIYKITUN
) MaruauTtHoe nose npoBoJHUKA ¢ TOKOM. OmnbIT Dpceresa. 1 bubmumoreka [IOK
B3anmoaeiicTBrie mpOBOJAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlaboparopnas pabota «3yueHre MarHUTHOTO OIS 1 1 bubnnoreka [HOK
KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
elCcTBHME MarHUTHOTO TIOJISI HAa TPOBOAHUK ¢ ToKoM. Cruta
4 ﬁMnepa. JlaGopaTopHas pabota <<II)/ICCJ'IIICILOBaHI/Ie JCHCTBUS 1 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy C TOKOMY
5 JlelicTBME MarHUTHOTO TOJISI HA JBHXKYLIYIOCS 3apSKEHHYIO 1 bubnuotexa [JOK
yactuny. Cuina Jlopenna. Pabora cuibl Jlopenna https://m.edsoo.ru/ff0c9df4
DnekTpoMarauTHas UHAYKIUS. [loTok BekTopa MarHuTHOM
6 uHaykuuu. J/1C naaykuun. 3aKoH IEKTPOMarHuTHOM 1
unaykuuu Papanes
7 Jlabopartopnast pabota «HcciaenoBanue siBIeHUS 1 1 bubnuotexa [JOK
3JIEKTPOMATHUTHON UHIYKLIUK» https://m.edsoo.ru/ffOcal50
NunyktuBHOCTH. SBNeHue camounaykiuu. J1C
8 canfoy;Hz[yKunn. DHeprus MaFHI/ITHgZOLII'IOHﬂ KIa[TyIHKI/I c 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I0Jie
TexHuveckre yCcTpoicTBa U UX NIPUMEHEHHUE: TOCTOSIHHbIE
9 MarHuThI, JIEKTPOMArHUTHI, DJIEKTPOIBUTATEb, 1
YCKOPUTEIN 3JI€MEHTAPHBIX YACTHUILl, UHIYKIIMOHHAS NI€Yb
10 O6o6maromuii ypok «MarauTHoe mode. 1 bubnmnoreka [JOK
DneKTpoMarHuTHasT MHIYKITHS https://m.edsoo.ru/ffOcab82
1 KonTponbHas pabora no tTeme «MarHuTHoe mouie. 1 1 bubnnorexka [JOK
DneKTpOMarHuTHast MHIYKIUS» https://m.edsoo.ru/ffOcadS58
CB0OOIHBIE MEXaHNYECKIE KOIeOaHusl. FapMOHquUCKHe Bubmorexa [IOK
12 xonebGanus. YpaBHEHUE rapMOHUYECKUX KOJICOAHUIA. 1

[IpeBpatieHue sHepruu

https://m.edsoo.ru/ff0caf06




Jlaboparopnas pabota «lccrenoBanue 3aBUCHMOCTH

13 Mepro/Ia MaJIbIX KoJieOaHUH Tpy3a HAa HUTH OT JJIMHBI HUTH
1 MaccChl rpy3a»
Konebarenbublit KoHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE
14 KoJieOaHUs B UI€aTbHOM KOJIeOAaTEeIbHOM KOHTYpE. bu6mmoreka [IOK
AHanorus MexJ1y MEXaHU4eCKUMHU U JIEKTPOMAarHUTHBIMU https://m.edsoo.ru/ffOcb820
KoJIeOaHHSIMHU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B bubmumoreka [IOK
HJeaTbHOM KO0JIEOATETbHOM KOHTYPE https://m.edsoo.ru/ffOcb9c4
[IpeacraBnenue o 3aTyxaromux KojaeOaHusIX.
16 BII))IHI;’)KIIGHHLIG MexaIiIIfI(‘-IeCLHI/Ie kosieOanus. Pe3onaHc. bubmorexa LIOK
https://m.edsoo.ru/ff0cbb86
By IeHHbBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHHs
[Iepemennsblit Tok. CHHYCOMAAIbHBIN IIEPEMEHHBIN TOK.
17 MOpIIIHOCTI) HepeMeHHOI}‘IO Toi[(a. AMHJII/ITI})/)Z[HOG u bubmiorexa LIOK
. https://m.edsoo.ru/ffOcbd34
JeCTBYIOIIEE 3HAUCHHUE CUIIBI TOKA U HAIIPSDKEHUS
13 Tpchq)opMaT(v)p. [IponsBoicTBO, Iepenada u moTpedIeHre
ANEKTPUYECKON SHEPTUU
Y CTpoiCTBO M MPAKTUUECKOE TPUMEHEHUE DJIEKTPUIECKOTO
19 3B0PII)Ka, reHepaTlc::pa nepeMeHHcf)ro TOKa, JIMHUH P bubmorexa LHOK
https://m.edsoo.ru/ff0cc324
3JeKTpoIepeaad
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
20 | snextposHepruu. KynbTypa HCHOIB30BaHUS
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM KU3HU
MexaHn4eCKre BOHBI, YCIOBHUS PaCIIPOCTPAHCHHUS.
21 [Tepuoa. Cxopoctb paC’H}I/)OCTpaHEHI/IHpI/I ;[nrl)/ma BOJTHBL. bubmiorexa LHOK
https://m.edsoo.ru/ffOccas54
[Tonepeunpie U TPOIOJILHBIE BOJHBI
2 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. bubnuorexa [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNEeKTPOMarHUTHHIE BOJHBI, UX CBOMCTBA M CKOPOCTb. bubmuorexa [JOK
[Ixana 351eKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paAOCBA3U U TeNeBUACHUA. PazBuTne cpeacTs
cBsizu. Paguomnokarust
25  KontpomnwsHas pabota «KonebGaHus 1 BOJHBI) bubmmorexa [IOK

https://m.edsoo.ru/ffOcc6f8




[IpssMONMHENHOE paCIIPOCTPAHEHUE CBETA B OJHOPOAHOU

bubmuorexa [JOK

26 cpene. Toueunblii UCTOYHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 Otpaxenue cBera. 3aKoHbI oTpaxkeHus cBera. [loctpoenue bubmuoreka [JOK
1300pakeHH B TUIOCKOM 3€pKalie https://m.edsoo.ru/ffOcd4e0
73 [Ipenomnenue ceta. [loaHOE BHYTpEHHEE OTPAKEHHUE. bubmuoreka [JOK
IIpenenbHblii Yol HOJHOTO BHYTPEHHETO OTPAKEHMSI https://m.edsoo.ru/ff0cd7{6
Jlaboparopuas pabota «/3mepeHue mokasarens bubmmoreka [JOK
29
MPETOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [TocTpoenue nzobpakenuii B inna3e. opmyna bubmuorexa [JOK
TOHKOM JIMH3BI. Y BETMUYCHHUE JTNH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparopuas padota «lcciienoBanre CBONCTB
M300paXeHUH B TUH3AX)
32 Hucnepcus cBeta. CrnoxkHbIi cocTaB Oesoro cBera. LIBer.
Jlaboparopras pabota «HabmoqeHue nucnepcun CBETay
33 Wutepdepennus ceera. Audpakius cera. bubnnorexa [HOK
JudpakuronHas pemeTka https://m.edsoo.ru/ffOced2?2
34  IlomepeuHoCTb cBETOBBIX BOJIH. [lonsipu3zamnus ceeta bubmorexa LHOK
https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpUOOPHI M YCTPOMCTBA U YCIOBUS MX
0€301acHOr0 MPUMEHEHUS
['panu1pl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubnnoreka [JOK
36 .
[ToctynaTel cienuanabHOM TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE bubnunoreka [JOK
BPEMEHH U COKpPAILEHUE JITTUHBI https://m.edsoo.ru/ffOcfa4?2
38 DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOM YacTuilbl. CBS3b bubnuorexa [JOK
MacChl C SHEprUed U UMITYJIbCOM. DHEPIusi OKOs https://m.edsoo.ru/ffOcfc68
KonTponbnas padota «Ontuka. OCHOBBI ClIeIMATIbLHOM bubnnorexka [JOK
39
TEOPUU OTHOCHUTEIIBHOCTH» https://m.edsoo.ru/ffOcf610
bubmuorexa [JOK
40  ®otonsl. Gopmyna [Inanka. DHeprus u UMNIynbC GOTOHA https://m.edsoo.ru/ff0cfe 16
A1 OTtkpriTHe U uccnenoBanue Gorodpdexra. OnbiTe A. I bubnuotexa [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl pororddexra. YpaBHeHHE DUHINTEHHA IS bubnmoreka [JOK

dhotorddekra. «KpacHas rparuia» Goroaddexra

https://m.edsoo.ru/ff0d015¢e




JNasnenue ceera. Onbitel I1. H. JIeOGeneBa. Xumuueckoe

bubmuorexa [JOK

43 JIEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuuyeckue ycTponcTBa U MPAKTUYECKOE IPUMEHEHHE:
44 | dorosnement, GoTogATIMK, COIHEUHAS OaTapes,
CBETOJIUO/]T
45 Pemtenue 3amay mo reMe «DI€MEHTHI KBAHTOBOM OIITHUKH) Eubmorexa IIOK
https://m.edsoo.ru/ff0d0302
16 Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo bubmuorexa [JOK
paccesiHuio a-yactull. [Inanerapnast Mmojens atoma https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
41 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
48 Wznyuenue u nornouieHue GOTOHOB MPH MEPEXOe aToma ¢ bubnnoreka [HOK
OJIHOT'O YPOBHS SHEPrUU HA Jpyroi. Buasl cekTpos https://m.edsoo.ru/ff0dOafa
BoustHOoBBIE cBOMcTBa yacTull. Bosiabl ne bpons.
49 KopnyCKyJI;IpHo—BonHOBoﬁHz[yaan.Ié?noll){TaHHoe u bubmorexa [IOK
https://m.edsoo.ru/ff0dOca8
BBIHY)KJICHHOE U3JTyYCHHE
50 OTtkpeiTHe paguoaktuBHOCTU. OnbITH Pe3epdopna o bubnuotexa [JOK
ONPEACIICHUIO COCTABA PAJUOAKTUBHOI'O U3JIyYECHUS https://m.edsoo.ru/ff0d0fd2
5 CnoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Brnusaue
PaIMOaKTUBHOCTH Ha )KHBBIE OPTaHU3MBI
OTtkpeITHE IPOTOHA U HeWTpoHA. M30TonbI. Anb(a-pacnan.
52 SHeEIpOHHLFﬁ u nozm*pomrl)mﬁ Oera-pacmas. FaS/:M'f- : bubmorexa LHOK
https://m.edsoo.ru/ff0d1162
U3IIy4eHUE
DHeprus CBA3U HYKJIOHOB B sJipe. SInepHble peakinH.
53 Hf_(egHLH?I peaKTOi])I.(Hp06HeMIip HepCﬂHIe)KTI/IBEI : bubmoreia LHOK
S, ’ https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKUE ACTIEKThI AJIEPHOI SHEPreTUKU
OnemMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA. MeTO b
54 HAOIIO/ICHUS ¥ PETHCTPAIIUH SJIEMEHTAPHBIX YaCTHII. bubnmnoreka [JOK
Kpyrastit cton «@yHIameHTalbHbIE B3aUMOIEHCTBUS. https://m.edsoo.ru/ff0d0e38
EnuHCTBO hM3nuecKoil KapTUHBI MUPay
Dransl pa3BuTHs acTpoHoMuu. [IpukiagHoe u
55~ MMPOBO33PCHYECKOE 3HAUCHUE ACTPOHOMHH. Bun

3BE3qHOTO HeOa. Co3Be3usl, SpKHUE 3BE3/bI, TUTAHETHI, UX
BuANMOE ABkeHue. CoHeuHas cHcTeMa




Connue. ConHevyHast akTUBHOCTb. MIcTOUHMK 3HEprun

56 N 1
ConHua u 3B€37
3BE3/bl, UX OCHOBHBIE XapPAKTECPUCTUKU. 3BE3/bI INIABHON

57 MOCIEN0BATEIbHOCTH. BHYTpEHHEE CTpOEHHE 3BE3I. 1
CoBpeMeHHBIE IPEACTABIIEHUS O IPOUCXOKICHUN U
sBositony CoJHIa U 3BE3]
Mueunsbiit [Iyte — nama [Manaktuxa. [Tonoxenue u

58 | nBuxenue Connua B ['anaktuke. ["anaktuku. U€pHeie 1
JBIPBI B SIPAX TaJaKTUK

59 Bcenennas. Pasz6eranue ranaktuk. Teopust bosibiioro 1
B3pbIBA. PenmnkTOBOE M3nydyeHue. MeraranakTuka

60 | Hepewennsie npo6iieMbl aCTPOHOMUU 1

61 KonrtpomnbHas pabora «1€eMEeHThl aCTPOHOMHUHU U 1
acTpo(hU3UKI»
O6o06maromuit ypok. Ponb ¢pusuku u actpoHOMUM B

62 9KOHOMHMYECKOM, TEXHOJIOTHYSCKOM, COIMAJIbHON B 1
ATHYECKOU cepax NesITeTbHOCTH YeTIOBEeKa

63 O606ma101111/n71v YPOK. Povm) ¥ MeCTO (PM3UKH U aCTPOHOMHHU 1
B COBPEMEHHOI Hay4HO! KapTHHE MUpa
O6o006matomuii ypok. Ponb ¢pusndeckoii Teopuu B

64  gopmupoBaHUM MpeJCTaBIECHUH 0 PpU3NUECKON KapTHHE 1
Mupa
O6o006maromuii ypok. Mecto pusnueckoil KapTUHBI MUpa B

65  o0meMm psay COBpPEMEHHBIX €CTECTBEHHO-HAaYYHbIX 1
MPEJICTaBICHUN O TPUPOJIE

66 PesepBHBIil ypok. MarHuTHOE 10JIE€. DJIEKTPOMAarHUTHas 1
MHIYKIMS

67 PesepBHblit ypok. OnTrka. OCHOBBI clienUaIbHONW TEOPUHU 1
OTHOCHUTEJIbHOCTH
Pesepnbiii ypok. KBanToBas ¢pusnka. DneMeHTHI bubnnorexka [JOK

68 1
aCTPOHOMMH U acTPOU3UKU https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl CpeHero 001ero 0o6pa3oBaHus

JleMOHCTpHpOBATh Ha MPUMEPAX POJIb K MeCTO (PM3UKH B (POPMUPOBAHUH COBPEMEHHOM
HAay4yHOM KapTHHBl MHpa, B Pa3BUTHM COBPEMEHHOM TEXHHKM W TEXHOJOTHH, B
IIPAKTUYECKON JEATEIbHOCTH JIIOIeH

Y4uThIBaTh IPAHMIIBI MPUMEHEHHS W3YYEHHBIX (PU3MUYECKUX MOJEJIEH: MaTepuaabHas
TOYKA, WHEpIHANbHAS CHCTeMa OTCuY€Ta, aOCOIMIOTHO TBEPAOE TENIO, UICAIBHBIN Tra3;
MOJICNIA CTPOEHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEJI, TOYCUHBIN JICKTPUUCCKUN 3apsi
— MpH peleHun Gpu3nyecKux 3aaad

Pacnio3znaBath (usnueckue sBieHus (IPoOLecch) U OOBICHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJIPHO-KMHETUYECKON  TEOpUU  CTPOEHUs  BEIIeCTBA U
ANEKTPOJUHAMUKHI: PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKEHUE,
cBOOOIHOE Ma/IeHue Tell, ABM)KEHUE [0 OKPY>KHOCTH, HHEPLIUS, B3aUMOJICHCTBHE TE;
g ¢y3usi, O)pOyHOBCKOE IBIKEHUE, CTPOCHHE KUIKOCTEH U TBEPABIX TEI, U3MEHEHUE
o0béMa Tes Mpu HarpeBaHUM (OXJIAXKIACHWH), TEIUIOBOE pPaBHOBECHE, HCIIApPEHHUE,
KOHJEHCalusl, IUIaBJICHUE, KPUCTANIM3alMsl, KUIIEHHWE, BIAXHOCTh BO3/YyXa,
NOBBILIEHUE JaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM COCY/E, CBA3b MEXIY
napaMeTpaMM COCTOSIHHS ra3za B M30IIpOLEeccax; IEKTpU3alus Tell, B3auMOJCICTBHE
3aps0B

10.4

10.5

10.6

OnuceiBaTh  MEXaHMYECKOE JIBIDKEHUE, HCIONb3yd (PU3MYEecKHe  BETUYHHBIL:
KOOpJIMHATA, MyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjia, UMITYJIbC
Tena, KUHETHYECKas OJHEpPrus, IOTEHIMaIbHas »JHEPrus, MeXaHuueckas pabora,
MEXaHHYECKash MOITHOCTh; TIPY OMUCAHUK MPABIILHO TPAKTOBATh (DU3HUECKUN CMBICI
UCIIONB3YEMBIX BENWYMH, WX OO0O3HAYEHUS U EAWHMIIBI, HaXOOuTh (QOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETUYNHY C IPYTUMHU BETUIMHAMU

OnuchIBaTh W3y4YEHHBIE TEIIOBBIE CBOMCTBA TE€JN M TEIUIOBBIE SIBJICHUS, UCIOJb3YS
¢u3nyeckue BEIMYMHBI: [aBJIEHHME Trasza, TeMIlepaTrypa, CpeAHssl KHHeTHYecKas
DHEPIus Xa0TUYECKOTO IBUKEHUS MOJIEKYII, CPEAHEKBAApaTUYHAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHS dHeprus, paboTa raza, Ko3Qp(UUUEeHT MOJIE3HOro
JEeNCTBUS TEIUIOBOTO JIBUTATENs; MPU ONKUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUI
CMBICJ MCIIOJb3yEeMbIX BEJTUYMH, UX 0003HAYEHHS M €IUHUIIbI, HAXOAUTh (DOPMYIIBI,
CBS3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BETUYMHAM

OnuceIBaTh HU3YYCHHBIC DJICKTPUYCCKUC CBOMCTBaA BCIICCTBA U DJICKTPUUCCKHUEC ABJICHUA
(npoueccm), HCIIOJIb3YA (I)I/I3I/ILI€CKI/IC BCIIMYHUHBI: BHGKTpI/I‘IeCKI/Iﬁ 3apAan, SJICKTPUICCKOC
I10JIC, HaprDKéHHOCTI) moJjisA, MmOTCHLMall, Pa3sHOCTb MNOTCHUWAJIOB, IIPU OIHCAHUU
IMMPpaBUJIBHO TPAKTOBATb (I)H3H“I€CKHI>1 CMBICJI UCITOJIb3YCMBIX BCJINYNH, UX 0003HaYCHHS
U CAUWHHLBI; YKa3bIBATh CbOpMy.HBI, CBA3BIBAIOIINEC TAHHYIO CI)I/ISI/I‘IGCKYIO BCJIIMYNHY C
APYruMHu BCIIMUNHAMU

10.7

aHAIM3UPOBATh GU3NYECKUE MPOIECCHl U SIBICHUS, UCTIOIb3YS (PU3NYECKUE 3aKOHBI U
INPUHIUIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3axonel HeroTtoHa, 3axoH
COXPAaHEHHsI MEXAaHWYECKOW OJHEPIrHM, 3aKOH COXPAaHEHUs WMITYJbCa, IPUHIIMII
CYNEpPHO3UIMM CWJI, TPUHUUI pPABHOINPABUS HHEPLHUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJIIPHO-KHHETHYECKYIO TEOPHI0 CTPOEHHs BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpefHeld KUHETUYECKOH HHEepruu TEeIUIOBOTO JIBUKEHHS MOJIEKYNI C aOCOMIOTHOU
TEMIIEpaTypoOH, MEPBBIA 3aKOH TEPMOAMHAMHUKH; 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO
3apsja, 3akoH KyrnoHa; mpu 3ToM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOe BhIPAXKEHHE U YCIOBHS (IpaHUIIbl, 00J1aCTH) TPUMEHUMOCTH




10.8

OOBSICHIATH OCHOBHBIC MPHUHILMIIBI JEUCTBUS MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOKMCTB; pa3iuyaTh YCJIOBUS WX O€30IaCHOr0 HCIIOJIb30BAaHMS B IOBCEIHEBHOM
KU3HU

10.9

10.10

BBINOTHATE 9KCIIEPUMEHTHI 110 MCCIEA0BAaHUIO0 (GU3UYECKUX SIBICHUI U MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH; MpH 3TOM (POPMYITHUPOBATH
npobiemMy (3aady) M THUIOTE3y Y4eOHOro SKCIEpHMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTD OMBIT M POPMYITUPOBATH BHIBOIBI
OcyiecTBISATh NPSMbIE U KOCBEHHbIE M3MEpeHHs] (U3MYECKUX BEIHYWH; MPU ITOM
BEIOMpATh ONTHMAJBHBIA CHOCOO W3MEPEHHs] W HCIIOJIB30BATh W3BECTHBIC METOJIBI
OIICHKH TMOTPEIIHOCTEN U3MEPEHUI

10.11

10.12

10.13

10.14

10.15

10.16

10.17

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMM BEJIUYMHAMH C HCIOJIb30BaHUEM
OPSAMBIX U3MEPEHHI; IPH ’TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIIbTAThI
HOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIWYMH B BUAE TaOnMLl U rpaduKoB, JenaTh
BBIBOJIBI 10 pPE3YyJIbTaTaM UCCIEAOBAHUS

Cobmronate mpaBuiia 0€30MacHOrO TpyJa MPU MPOBEICHUH HCCIEIOBAHUN B paMKax
yu4eOHOro HKCIEePUMEHTa, Y4eOHO-HCCIeA0BATEIbCKOM U MPOSKTHOU AEITEIHHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPAaTOPHOTO 00OPYAOBAHUS

Pemarp pacu€rHple 3agaud C SBHO 3aJaHHON (U3HYECKON MOJCIBI0, HCIOJB3Ys
¢u3nveckrue 3aKOHbI M TPUHIUIIBI; HA OCHOBE aHAM3a YCIOBHS 3aJa4dl BhIOMPATH
(UBHYECKYIO MOJECIb, BBIICIATH (DU3MUECKHE BEIMYMHBI U (POPMYIIbI, HEOOXOAMMBIE
JUIs1 €€ pelIeHus], IPOBOIUTH PACUEThI M OLICHUBATh PEATBHOCTD IMOJTYUYEHHOTO 3HAUCHHSI
(U3UYECKON BEITMYUHBI

Pemate xauecTBEHHBIC 3aZlavym: BbICTPAHUBATDb JIOTUYCCKHN HCIIPOTUBOPCUYNUBYIO LCIIOYKY
paCCY)KI[GHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC 3dKOHBbI, 3daKOHOMCPHOCTU U q)HSH‘leCKI/IC
SABJICHUSA

Hcnonb3oBaTh NpH pelIeHUMH Y4eOHBIX 3a/ad COBPEMEHHble HH(POPMALMOHHBIE
TEXHOJIOTMM I IIOMCKA, CTPYKTYpHUpPOBAHUsS, HHTEPIPETALMM U IIPEICTABICHUS
y4eOHOI W HayyHO-HONYJSApPHOM HHGPOpPMALUU, MOJYYEHHOM U3 pa3IMyHbIX
MCTOYHUKOB; KpUTHUECKH aHAIM3UPOBAThH MOJydaeMyko HH(OPMALIHIO

[TpuBOUTE MpUMEPHI BKJIAJa POCCUMCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, OOBSCHEHHWE TIPOIECCOB OKPYXKAIOUIETO MHpa, B PA3BUTHE TEXHUKU U
TEXHOJIOTUH

Hcnonp3oBath TeopeTHuecKWe 3HaHUSA MO (U3MKE B IOBCEJIHEBHON JKM3HU IS
oOecrieyeHns 0€30MacCHOCTH TMpH OOpalleHuu ¢ NpudopaMH M TEXHUYECKUMHU
yCTpOMCTBAMHM, AJII COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOIo
NIOBEJICHUS B OKpYXKalolIeH cpene

10.18

PaGoraTe B Irpymme ¢ BBIIOJHEHHUEM Pa3IMUYHBIX COLMAIBHBIX pOJIeH, MIaHUPOBAThH
paboTy TIpynmbl, panMOHAIbHO pacHpenessiTh O0O0S3aHHOCTM M IUIAaHUPOBATh
JeSITeNIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aIeKBATHO OIICHUBATh BKJIAJ] KaXKI0T0 U3
YYaCTHHUKOB I'PYIIIBI B pelIeHUE paccMaTpuBaeMon MpoOIeMbl

11 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATBI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpamMMbl CpeHero 001ero 0o6pa3oBaHus

11.1

JleMOHCTpHpOBATh HAa MpUMEPax poJib U MeCTO (U3UKU B HYOPMUPOBAHUH COBPEMEHHON
HAay4YHOM KapTUHbl MHpA, B pPa3BUTUM COBPEMEHHOW TEXHHKHM M TEXHOJOTHH, B
NPaKTUYECKON NEeSATEIbHOCTH JIIOJIEH, 1IeTOCTHOCTh U €IUHCTBO (PU3MYECKON KapTHHBI
Mupa




11.2

Y4YuTBIBaTh TPaHUIBl MPUMEHEHHS HM3YYCHHBIX (U3NYECKUX MOJENICH: TOYSUHBIN
NIEKTPUYECKUH 3apsi], siepHas MOJEIIb aTOMa, HyKJIOHHAsI MOJI€Ib aTOMHOTIO s1pa IIpH
pernieHnu GU3NIEeCKUX 3a1a4

11.3

Pacrnio3HaBath Qu3ndeckue siBIeHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAHTOBOM (PU3MKH: 3JEKTPUYECKas MPOBOIUMOCTH, TEILIOBOE,
CBETOBOE, XHMMHYECKOE, MAarHHTHOE JCHCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB,
AIIEKTPOMArHUTHAs WHAYKIUS, JeMCTBUE MarHUTHOTO IOJISi HA MPOBOJHUK C TOKOM U
JBYDKYIIUHCS 3apsill, AJIGKTPOMArHUTHBIE KOJICOAHWS W BOJIHBI, TMPSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpakeHHe, MpeJoMiIeHue, uHTepdepeHuns, nuppakuus u
MoJISIpU3aIusl CBeTa, JUCIIEPCUs cBeTa, (otodnekrpudeckuil 3P ekt (dpororddexr),
CBETOBOE [IaBJICHWE, BO3HMKHOBEHHE JIMHEWYAaTOrO0 CIIEKTpa aroMa BOAOPOAA,
€CTECTBEHHAsI U MICKYCCTBCHHAsI PaJJHOAKTUBHOCTh

11.4

11.5

OHI/ICBIBaTB I/I3y‘-IeHHLIe CBOﬁCTBa BCIICCTBA (I—)HGKTpI/I‘-IeCKI/Ie, MAar"HuTHBIC, OIITUYCCKUC,
AJICKTPUYECKYIO TMPOBOAMMOCTDh PA3JIMYHBIX CPEA) M DJICKTPOMATrHUTHBIC SIBJICHUS
(mporiecchl), UCTONB3yS (PU3MUECKUE BEIWYUHBL: JIEKTPUUCCKHUNA 3apsiji, CHUja TOKa,
AJICKTPUYECKOE HANIPSHKEHUE, DJICKTPUUECKOE COITPOTUBIICHHUE, PAa3HOCTh MOTEHIIUAJIOB,
O/IC, pabora TOKa, WHIYKIUS MAarHUTHOTO TOJs, cuia Awmrepa, cwia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, SHEPTHsl SJEKTPHUUECKOr0 U MAarHUTHOTO TOJEH, Mepuo 1
gacToTa KoJieOaHWii B KOJeOATeTbHOM KOHTYpE, 3apsij W CHJIa TOKa B IpoIecce
FapMOHMYECKHX 3JIEKTPOMArHUTHBIX KojeOaHui, (POKyCHOE PacCTOSTHUE M OMTUYECKas
CHJIa JIMH3bI, HpI/I OIMNUCaHun HpaBI/IJII)HO TpaKTOBaTI) (1)I/I3I/I‘-ICCKI/Iﬁ CMBICJI I/ICHOJIB3y€MI)IX
BEJIMYMH, UX 0003HAUYCHHUS U €IMHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOIIUE TAHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMU

OnuceiBaTh W3Y4YCHHBIE KBAHTOBBIC SIBICHUS M TPOIECCHI, MCIONB3YS (PHU3NUECKHE
BEJIMYMHBI: CKOPOCTb JJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA,
SHEPrHs U UMIYJIbC (POTOHA, IEPUOJ ITOTYpacIiaa, SHEPTUS CBSI3U aTOMHBIX sIiep; U
ONMCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIOJIB3YEMbIX BEIMYMH, UX
0003HAYCHUS U CIMHUIIBL; YKA3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DPU3HUECKYIO
BEJIMUYUHY C APYTUMHU BEIMUYMHAMU, BBIYMCIATH 3HaUCHHUE (PU3UUECKOM BETMUMHbI

11.6

AHanu3upoBath (pU3NYECKHE MPOLECCHl U SIBIECHUS, UCTIONb3YS (PU3UUYECKHE 3aKOHBI U
OpUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BAaTEIBHOIO U MapauieIbHOrO COEIMHEHUs
IIPOBOAHMKOB, 3akOH /[xoynsa — JleHna, 3aK0H 3JIEKTPOMArHUTHOW MHIYKLUH, 3aKOH
MNPSIMOJIMHEMHOTO paclHpOCTpPAaHEHUs CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHbI
IpeJIoOMIIEHUS] CBETa, ypaBHeHHe DWHIITelHa uid (GoTod(dexTa, 3aKOH COXpaHEHUs
OHEPIrHH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAHEHMs IEKTPUYECKOro 3apsja,
3aKOH COXpaHEHWs MaccOBOI0 YHCJA, MOCTyJnarsl bopa, 3akoH paznoaKkTHBHOIO
pacmaza; MNpU  OTOM pa3jinyaTh CJIOBECHYHO (OPMYJIUPOBKY 3aKOHAa, €ro
MaTeMaTHYECKOe BhIpaKEHUE U YCIOBUS (TpaHMIIbI, 00JIaCTH) MPUMEHUMOCTH

11.7
11.8

OnpenensaTs HallpaBIeHUE BEKTOPA HHIYKIIMM MAarHUTHOTO I0JII IPOBOJAHUKA C TOKOM,
cuibl Amnepa 1 cuisl JlopeHa

CTpOI/ITB " OIIMChIBATb 1/1306pa>1<eHI/Ie, CO31aBacMOC INIOCKUM 3CPKAJIOM, TOHKOM JTUH30M1

11.9

11.10

11.11

BbINONHATE 3KCIIEPUMEHTHI MO MCCIIEIOBAHNI0 (U3UUECKUX SIBICHUI U MPOIECCOB C
UCTIOIP30BAaHUEM TIPSMBIX W KOCBEHHBIX HM3MEPEHHI; MPH 3TOM (OPMYIHPOBATH
npobnemy (3azady) M THIOTE3y Y4eOHOTrO 3KCIIepHMEHTa, COOMpaTh YCTAHOBKY M3
NIPEUIO’KEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT B (HOPMYITHPOBATH BHIBOIBI

OcymiecTBISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHS (DU3NYECKUX BEIUYWH; TPU ITOM
BBIOMpATh ONTHMANBHBIA CHOCOO M3MEPEHHs] U HCIOJIb30BAaTh HM3BECTHBIC METOMIbBI
OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

HccnenoBath 3aBUCUMOCTH (DM3MUECKUX BEJIUYMH C HCIOJIB30BAaHUEM MPSIMBIX
U3MEpEeHUH; TpU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (U3NYECKUX BEMYHMH B BHUJE TaOIMI] U rpaduKoB, AenaTh
BBIBO/JIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS




11.12

CobmronaTh npasuiia 6€30MacHOTO TpyZa MpU MPOBEIEHUH UCCIEAOBaHUN B paMKax
y4eOHOT0 SKCIIEPUMEHTa, YIeOHO-UCCIeJOBATEIbCKON U MPOSKTHOMN JESATETbHOCTH C
HCII0JIb30BAHUEM H3MEPUTEIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYIOBAHUS

11.13

Pemarpy pacuérHbie 3amauu C SIBHO 3aJaHHOM (QHU3WYECKOW MOJENBI0, UCHOIB3YS
dusznyecKkrue 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHAM3a YCJIOBHS 33Ja4d BLIOUPAThH
buznyecKy0 MOJEeNb, BBIACHATH (DPU3MUECKHE BEIHUYUHBI U (POPMYJIbl, HEOOXOAUMbIE
JU1s1 €€ pelleHus, TPOBOJUTH PACUETHI M OLIEHUBATH PEAIbHOCTD MOJYYEHHOT'O 3HAYCHUS
buznyecKoil BeTNYMHBI

11.14

11.15

Pemiate kauecTBEHHBIE 33]]a4K: BHICTPAUBATh JOTUYECKU HEIPOTUBOPEUUBYIO IIEMTOUKY
paccyXJIeHUH C OMOpoi Ha H3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUecKHe
SIBIICHUS

Hcnonp3oBate mpu pemieHHH Yy4eOHBIX 3aad4 COBpPEMEHHbIe HH(OpMaIMOHHBIE
TEXHOJIOTUM ISl TIOMCKA, CTPYKTYPUPOBAaHHUS, HHTEPIPETALHMA W IPEICTABICHUS
yu4eOHOI W HAy4YHO-TIOMYJSPHOM HMH(POPMALMHU, TOJYYEHHOM U3 Pa3IMYHBIX
UCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATh M10JydaeMyro HH(OpMaIIio

11.16

11.17

11.18

00BACHATH MIPUHIUIIBL ﬂeﬁCTBHﬂ MallvH, HpI/I60pOB N TCXHHYCCKHUX YCTpOﬁCTB;
pasiiniaTth yCJI0BUA UX 0e30IaCHOT0 MCIIO0IL30BAHUS B IMOBCEAHEBHOM XKH3HU

[IpuBOINUTE MPUMEPHI BKJIAJIa POCCUUCKHX M 3apyOSKHBIX YIEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, B OOBSCHEHHE IMPOILIECCOB OKPYXKAIOIIETO MHUpa, B PA3BUTHUE TEXHUKU U
TEXHOJIOTUN

Hcnonp3oBate TeopeTHUECKHEe 3HAHUS 1O (U3WKE B MOBCEIHEBHON KHU3HH IS
oOecrieyeHuss 0€30MACHOCTH MpU OOpalleHMH ¢ NpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMHM, ISl COXPAHEHHS 3IOPOBBSI M COOJIOACHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKpY»Kalolel cpesie

11.19

PaGotare B Tpymme ¢ BBINOJIHEHWEM pPa3IHYHbIX COIUAIBHBIX POJIEH, TIAHUPOBATH
paboTy IPYIIIIBL, PAIIMOHAILHO PACTIPEIEITh O0SI3aHHOCTH U IJIAHUPOBATH JAESITEIbHOCTD
B HECTaHAAPTHBIX CUTYaIMsX, aJ€KBAaTHO OLIEHWBATH BKJAJl KaKJIOTO W3 YYaCTHHUKOB
TPYIIIBI B PELICHHE PacCMaTpUBAEMOM MPOOIIEMBI

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

pa3aena

2.1

Kon

npoBepsieMoro IlpoBepsieMble 3JIeMeHTHI COIEPKAHUS

3JEMCHTA

OU3NKA 1 METOJAbIl HAYYHOI'O [TIO3HAHU A

®dusuka — Hayka o npupojie. HayuHnsle MeTOABI MMO3HAHUS OKPYXKAIOIIETO
1.1 Mupa. Poib 3kcnepuMeHTa M TEOpUH B IPOLECCE MO3HAHMS NPUPOJBL
DKCrepuMEHT B pU3UKeE

MonenupoBanue GpU3NUECKUX SIBICHUN U TporieccoB. HayuHble runoTessl.
dusnueckue 3aKOHbI U TEOpUU. ['paHMIBI MPUMEHUMOCTH (HU3UYECKUX
1.2 3akoHOB. [Ipunnun coorBercTBUs. Ponb u MecTo U3k B GOpMUPOBAHUN
COBPEMEHHOM HAy4yHOM KApTHUHBI MHpa, B IPAKTUYECKOW NEATEIBHOCTU
monen

MEXAHHKA
KMHEMATHKA

MexaHu4eckoe ABHKEHUE. OTHOCUTENHHOCTh MEXAaHHYECKOTO JABHIKCHUA.

211 Cucrema orcuéra. TpaekTopus




[lepememenue, cKOpOCTh (CpPemHssi CKOPOCTh, MTHOBEHHAasi CKOPOCTH) U

2.1.2 YCKOPEHHE MAaTE€pUAIbHOM TOYKM, HX IMPOEKIUU HAa OCH CHCTEMBI
KoopauHat. CloKeHue MePEMEIICHUHN U CII0KEHUE CKOPOCTEH
PaBHOMepHOE M PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE ABMXeHUe. ['paduku

2.1.3 3aBUCHUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH W IEpeMELICHUS
MaTepuaibHON TOYKHA OT BPEMEHU

2.14 CBobOogHOe nazieHne. Y cKopeHrue CBOOOHOTO MaIeHuUs
KpusonnHeliHoe 1BUKeHNHE. PABHOMEpHOE NBUKEHHUE MATEPUAIBHON TOYKH

2.1.5 10 OKPY)KHOCTH. YTJIOBasi CKOPOCTh, JIMHEHHas ckopocTh. llepuon u
yactoTa. LleHTpoCcTpeMUTEIbHOE YCKOPEHUE

216 TexHuueckue yCTpOICTBa: CIMIOMETP, IBMKEHUE CHAPSAOB, LEHHBIE U
pPEMEHHBIE TIepe1aun
[IpakTrueckue padotsl. Mi3amMepeHne MraHoBeHHO# ckopocTu. MccnenoBanue
COOTHOLUEHUS MEXKIY IyTAMHU, IPOHAEHHBIMH TEJIOM 3a II0CIIE10BATEIbHbBIE

2.1.7 paBHbIE TIPOMEXYTKH BpPEMEHHU IIPU PABHOYCKOPEHHOM JIBHDKEHHHM C
Ha4yaJlbHOM CKOpPOCTBIO, PAaBHOM HyINIO. M3ydyeHue ABMKEHUS MIapUKa B
BSI3KOM KUAKOCTU. M3yueHne qBUKEeHUs Tesa, OPOIIIEHHOT'O TOPU30HTAIBHO

JANHAMUKA

291 [Ipunuun  ortHocutenbHOcTH [anunes. IlepBeiii  3akoH  HproToHa.
HNuepuuanpHble cUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui

293 Bropoit 3akoH HproToHa mjis MarepuanbHOM TOYKM B HWHEPLHUAIbHOU
cucteme orcuéra (MCO). Tpetuit 3akon HproTOHA /17151 MaTepraIbHbBIX TOYEK

294 3akoH BceMupHoro TtsaroreHus. Cuma Tsokectu. llepBasg kocmuueckas
ckopocTb. Bec tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe TpeHue. Cuiia TpeHUsI CKOJNBXKEHHUS U CHJIa TPEHUS

o) 2.2.6 nokost. Ko dunment tpenust. Cuina CONpOTUBICHUS MPU IBUKEHUU TeJla B
KUJKOCTHU WM raze

2.2.7 [ToctynaTenbHoe U BpalaTeabHOE ABUKEHHE a0COIIOTHO TBEPAOIO Tela

298 MoMeHT cuiabl OTHOCUTENBbHO Ocu BpamieHud. Ilneuo cumbl. VYcinoBus
paBHOBecust TBEpAoro Tena B UCO

299 TexHuueckue yCTpOMCTBa: MOAIIMIIHUKHA, JBUKEHUE HCKYCCTBEHHBIX
CITyTHUKOB
[Ipaktnueckue pabotrel. M3yueHue nBUKEeHUS Opycka IO HaKJIOHHOM
IJIOCKOCTH MO, JENCTBUEM HECKOIBKUX cuil. MccnenoBaHue 3aBUCMMOCTH

2.2.10 CUJI YIPYTOCTH, BOZHUKAIONIUX B JehOPMHUPYEMOU MPYKUHE U PE3UHOBOM
oOpasue, oT BenuuuHbl uX jAedopmaruu. HccrnegoBanue —ycioBuit
paBHOBeCHsI TBEPAOIO TeIa, UMEIOLIEr0 OCh BpallleHus

3AKOHbI COXPAHEHUA B MEXAHUKE
231 NmMnynbsc MatepuanbHOM TOUKH, CUCTEMbI MaTepUaAIbHBIX ToYeK. MMmysbe
CWJIbI M U3MEHEHHE UMITYJIbCa Tella
)3 2.3.2 3akoH coxpaHeHus ummynbca B UCO. PeaktuBHOE ABMKEHUE
' 2.3.3 Pabota cutbt
234 MoImHOCTh CHIEI
235 Kunernueckass sHeprus MarepuanbHOM TOYKM. Teopema O KHHETHMYECKOU

SHEPrUU




[TorennmanpHas SHEprus. [TorenmmansHas SHEprus yIOpyro

2.3.6 negopmupoBaHHOW MpYXuHBL. [loTeHIManbHas HSHEprusi Tena BOIU3U
MMOBEPXHOCTH 3E€MJIU
[loTrenuunanpHple W HENOTEHUUaNbHble  cuibl. CBsizb  paboOTHI

2.3.7 HENOTEHLNAIbHBIX CHJI C U3MEHEHUEM MEXAaHWYECKOW SHEPIruu CUCTEMBI
TeJ. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUSI

23.9 TexHu4eckue yCTpOMCTBA: IBUKEHHUE PAKET, BOAOMET, KOIED, NPYKUHHBINA
MHACTOJIET
[IpakTuueckue paboTsl. M3yueHune CBA3M CKOPOCTEH TeN MPU HEYNPYyrom

2.3.10 ynape. MccnenoBanue cBsi3u pabOThI CUJIBI ¢ U3MEHEHHEM MEXaHUYeCKOH
SHEPIHUH Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMO/JIMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN

OCHOBHBIE MTOJI0KEHUS MOJIEKYJIIPHO-KUHETUUECKOU Teopruu. bpoyHOBCKOE

3.1.1 nerxkenne. Juddysus. Xapakrep ABMKCHUS M B3aUMOJACHCTBHS YaCTHIL
BeILIECTBA

312 Mopenu ctpoenus ra3os, )KI/I[IKOCTE?I\/JI 1 TBEPBIX T U O0BSICHEHUE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX MOJENEH

3.1.3 Macca monekyi. KonuuectBo BemectBa. [locrosinHas ABoragpo

314 TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. Ilkana remneparyp
Lenbcus

31 315 Monens WJICATBHOTO  Trasa. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-

KMHETUYECKON TEOPUHU UACAIIBHOTO raza

316 AOcomtoTHas TemrepaTypa Kak Mepa CpeqHell KMHETHMYeCKOH SHepruu
TEIUIOBOTO JIBMKEHUs yacTull rasa. [llkana remneparyp KenpBrna

3.1.7 VYpaBuenue Knaneiipona — Menneneena. 3akoH JlaibToHa

318 l'azoBble 3akoHBl. M30mponeccsl B HMIEaNbHOM Ta3e € IOCTOSHHBIM
KOJIMYECTBOM BEIlECTBA: U30TEpMa, H30X0pa, n300apa

3.1.9 TexHnuyeckue ycTpoiicTBa: TepMOMETp, OApOMETP
[IpakTuueckue pabotsl. MI3Mepenne Maccel Bo3ayxa B KJIaCCHOM KOMHATe.

3.1.10 HccnenoBanue  3aBUCUMOCTM  MEXKAY  IIapaMeTpaMH  COCTOSIHUSA
pa3peKEHHOTO0 ra3a

OCHOBbI TEPMOJIMHAMUWKIN

391 TepmoanHamMuueckas cucteMa. BHyTpeHH: SHEPTHUsl TEPMOJUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEHUS

329 KonnuectBo Temnorsl U pabota. BHYyTpeHHss SHeprus OAHOATOMHOIO
UJEAIBHOTO Ta3a
Bunel Ttennonepenaun: TEIIONPOBOAHOCTb, KOHBEKIMS, W3JIy4YEHHUE.

3.2.3 TemmoéMkocTh Tella. YOelbpHasd TEIUIOEMKOCTHL BellecTBa. Pacuér

3.2 KOJIMYECTBA TEIUIOTHI IIPU TEIUIONEpEaayue

IlepBelii 3akOH TepMoaMHaMUKH. [IpuMeHeHnMe mepBOro 3akoHa

324 TEPMOJMHAMHUKU K m3omporieccam. ['paduyeckas uHTEprpeTanus padoThI
rasa
TennoBble  MamuHbl.  [IpuHOUOBI  ACMCTBUS — TEIUIOBBIX — MAIlIMH.

325 [IpeoOpazoBanusi »dHepruM B TEIUIOBBIX MammHaX. Koadduument

none3Horo nerictus (nanee — KI1J1) rernosoit Mmamuuel. [{ukin KapHo u ero
KII/J]




Btopoii 3akon TepMmoamHamuku. HeoOpaTUMOCTh TPOIIECCOB B MPUPOJE.

3.2.6 TemmoBsie ABUTATETH. DKOJIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKHI

327 TexHuueckue yCTpOWCTBA: JBUTATElIb BHYTPEHHETO CrOpaHUs, OBITOBOM
XOJIOINJIBHUK, KOHIUIIMOHED

3.2.8 [IpakTuueckue padoTsl. U3MepeHue yaeapbHOM TeNI0EMKOCTH

AT'PEI'ATHBIE COCTOAHUMA BEHIECBA. ®A30BbIE I[TEPEXO/IbI

[TapooOpaszoBanne u KoHIeHcalus. lcmapeHue W KulieHHWE. Y IeNbHas

3.3.1 TEIioTa TmapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHUIICHHS OT
JIaBJICHUS
332 AOGCoII0THAS ¥ OTHOCHUTEINbHAS BIXHOCTh BO3yXa. HacklmeHHslit map
333 Teépmoe Teno. Kpucrammueckue u amopdHbIe Tena. AHU30TPOIHS CBOHCTB
13 kpuctaoB. XKuakue kpuctaiuibl. CoBpeMEeHHbIE MaTepHaIb
' 334 [InaBnenve wW  KpucTauiM3auus. YJelbHas TEIJIOTa IUIABJICHUS.
Cybmumarus
3.3.5 YpaBHEeHHE TEIJIOBOTO OajlaHca
TexHuyeckue YCTPONCTBA: TUTPOMETP U TCUXPOMETP, KaJOpUMETP,
3.3.6 TEXHOJOTMH IOJIyYEHUS COBPEMEHHBIX MAaTepuaioB, B TOM 4YHCIIE
HaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padbotsl. i3MepeHue BIaxHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
4.1.1 DneKTpu3ays Tel. JIEKTPUIECKUi 3apsis. JlBa BUIa SIEKTPHUUECKUX 3apsiioB
4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
4.14 B3aumogeiictBue 3apsanoB. 3akon Kynona
415 DNEeKTpUUECKOE IMOJIeE. HaprDK.éHHOCTI) anexkTpudeckoro nosst. [IpuHiun
cynepno3uuyy. JINHUKA HanpsKEHHOCTH AIEKTPUYECKOTO MOJIS
PabGora cun osnextpocratueckoro mois. Ilorenmman.  PasHocTh
4.1 4.1.6 MIOTEHIINAIOB
417 IIpoBOOHMKM W JUAJNEKTPUKH B IIOCTOSHHOM D3JIEKTPUYECKOM  IIOJIE.
JlsnexkTpudeckasi IpOHULIAEMOCTh
418 DNEeKTPOEMKOCTb. Konnencarop. DIIEeKTPOEMKOCTh MJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOI0 KOHIEHCaTopa
TexHnueckue yCTpOWCTBA: INEKTPOCKOTI, DIIEKTPOMETP,
4.1.9 AJIEKTPOCTaTUUECKas 3aIIuTa, 3a3eMIICHUE AIEKTPONPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTEP
4.1.10 ITpakTuyeckue paboTel. MI3MepeHne 31eKTpoEMKOCTH KOHIeHCaTopa
IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
491 VYcnoBus CylecTBOBaHUS MOCTOSIHHOTO JIEKTPUUECKOT0 ToKa. McTounnkn
Toka. Crita Toka. ITocTOSsHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTKa LenH
423 DNEKTPUUECKOE COIPOTUBIIEHHE. Y AEIBHOE CONPOTUBIIEHUE BELIECTBA
4.2 4.2.4 [TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB
4.2.5 Pabota anexkrpuueckoro Toka. 3akon J[xoyins — Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBikymas cuna (nanee — 3/1C) u BHyTpeHHEe CONpPOTHUBIIEHUE
4.2.7 MCTOYHUKA Toka. 3akoH OMa aiis TONHOW (3aMKHYTOM) 3IIEKTPUYECKON

nenu. KopoTtkoe 3ambIkaHne




428 ONEeKTpOHHAas  NPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTh
COMPOTHUBIICHUS METAJJIOB OT TeMmepaTypbl. CBEpXIIPOBOIUMOCTh
4.2.9 DnexTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB
[MonynpoBonuuku.  CoOcTBeHHass U MpUMECHass  MPOBOIUMOCTH
4.2.10 nosiynpoBoHUKoB. CBolicTBa p-n  nepexona. IloaynmpoBoaHHKOBBIE
prOOpbI
4911 DIEKTPUYECKUI TOK B AJEKTPOJUTAX. DJIEKTPOJIUTHYECKAs TUCCOLUALU.
DneKTpoan3
4912 DnekTpuyeckuii Tok B razax. CaMOCTOATENbHBIA U HECAaMOCTOATEIbHBIN
o paspsa. PazinudHbie TUIIBI CAMOCTOSITENRLHOTO paspsiaa. Monnus. [1na3zma
TexHu4eckue yCcTpoWCTBa: aMIEPMETP, BOJBTMETP, PEOCTaT, UCTOUHHKHU
4213 TOKa, OJEKTPOHArpeBarejbHbie  MPHOOPHI,  AICKTPOOCBETUTEIHHBIC
puOOpPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIH IHOJ, TEPMHUCTOPHI U
(hOTOPE3UCTOPHI, TOTYIIPOBOTHUKOBBINM U0/, TaThBAHUKA
[IpakTuueckue paboThl. U3yueHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.
4.2.14 N3mepenne DJIC ucTOYHMKA TOKA MU €r0 BHYTPEHHErO CONPOTHUBIICHUSA.
HabGmronenue anexrponuza
11 KJIACC
Kox Kox
pasxena nposepsieMoro = IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS
3JIeMEHTAa
4 OJIEKTPOAMHAMUKA
MAT'HUTHOE I1OJIE. DJIEKTPOMATHUTHA A UHAYKIOUA
4.3.1 [TocTrossHHBIE MAarHUTHI. B3auMoelicTBruE MOCTOSHHBIX MATHUTOB
MarnutHoe none. Bektop MarauTHONM HHAYKIUY. [IprHIAI CynIeprio3uIuHy.
4.3.2 JIuauy MarHuTHOM MHAYyKUMK. KapTuHa TUHUN MarHUTHOM MHIYKLIIUH MO
MTOCTOSTHHBIX MarHUTOB
MarauTHO€E 1moJjie TpoOBOAHUKA ¢ TOKOM. KapTuHa JNUHUN MONS JJIMHHOTO
433 MPSIMOTO MTPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C
TokoM. OnbIT DpcTrena. BzanmozeiicTBre MpoBOJHUKOB C TOKOM
434 Cuiia Amriepa, €€ MOJyJIb M HalpaBJICHUE
435 Cuna JlopeHua, €€ Mmonyinp W HampasieHHE. J[BH)KEHHE 3apsHKEHHON
YacTHUILIbI B OJJHOPOJIHOM MarHUTHOM noJie. Pabota cuiel JlopeHna
4.3.6 SIBneHMe ANEeKTPOMarHuTHOM MHIYKIIMH
4.3 4.3.7 [ToTox BekTOpa MarHUTHOW MHIYKIIUH
4.3.8 O/1C unaykuuu. 3aKoH 3JIEKTpOMarHuTHOM nHaykiuu dapanes
43.9 BuxpeBoe onekrpuueckoe mose. DJIC HWHAYKOHMHM B TPOBOJHHUKE,
JIBUKYILIEMCSI IOCTYNATENbHO B OJJTHOPOJHOM MarHUTHOM I10JIE
4.3.10 [TpaBuno Jlenna
4.3.11 NuayktuBHOCTSH. SABNeHne camonnaykuuu. I1C caMoOnHIyKInmu
4.3.12 OHeprusi MarHUTHOT'O TOJISI KaTYHIIKH C TOKOM
4.3.13 DIEKTPOMArHUTHOE TI0JIe
43.14 TexHudeckne yCTPOWMCTBA: TIOCTOSHHBIE  MAarHUTHI, DJEKTPOMArHUTHI,
ANEKTPOJBUTaTElb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHLI, UHIYKIIMOHHAS NI€Yb
[IpakTuueckue paboThl. V3yueHHE MAarHUTHOTO TOJS KATYIIKH C TOKOM.
4.3.15 HccnenoBanue neMcTBHUS MOCTOSHHOTO MAarHUTa HAa pPaMKy C TOKOM.
UccnenoBanue siBneHUs 371€KTPOMAarHUTHOM MHIYKIIUU




KOJIEBAHMA 11 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHMA

Konebarenprast cucrema. CBobGomnbie Kkonebanus. [‘apMoHmuYeckue

5.1.1 .
koseOanus. [lepuon, yacrota, ammuntyaa u ¢asa kojaedaHu
5.1.2 [IpyxuHHBIA MaATHUK. MaTeMaTH4YeCKUI MassTHUK
513 YpaBHeHHe rapMoHUYecKuX Kosnebanuii. KunemaTtnueckoe u JuHaMHU4ecKOoe
OTMCaHKE KOeOaTeIbHOTO IBUKCHUS
[IpeBpamienre SHEpPruM NP TapMOHUYECKUX KoneOaHusx. CBs3b
5.14 aMILTUTY/IbI KOJICOAaHUH UCXOTHOW BEJIMUMHBI C aMIUIUTYAaMH KoJieOaHuH e
CKOPOCTH M YCKOpPEHUs
Konebarenbubiii koHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE KOJIEOaHHUS B
5.1.5 UJeabHOM KOJIe0aTEIbHOM KOHTYpE. AHAIOTHS MEX]y MEXaHUYECKUMU U
JIEKTPOMArHUTHBIMH Kosebanusmu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHHUsl SHEPTUU B UJICATTbHOM K0J1e0aTeTbHOM KOHTYpE
51 517 Boinyxxaennsie Mmexanuueckue koneOanus. Pesonanc. PesonancHas kpupas.
BbIHyKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUSI.
5.1.8 [lepemennblii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
519 MOomHOCTh IEPEMEHHOTO TOKA. AMIUIUTYIHOE U JCUCTBYIOIICE 3HAUYCHHE
CHWJIBI TOKA U HaMPSHKEHUS
Tpanchopmarop. [IpousBoacTBo, nepenava u NOTpedICHUE ITEKTPHUUECKON
51.10 SHEPruu. OKOJOTMYECKUE PHUCKU TMpPU TPOU3BOJACTBE DIEKTPUUYECKON
sHepruu. KynbTypa uCHonb30BaHUs 3JIEKTPOSHEPTUU B IOBCEAHEBHOU
KUZHU
5111 TexHnueckue ycrpoicTBa: ceiicmorpad, 3IeKTpUYECKUN 3BOHOK, JIMHUU
aNeKTponepeaayd
[Ipaktuueckue pabotel. McciemoBanue 3aBUCHMOCTH TEPUOJA  MAJIbIX
5112 KojeOaHuil Tpy3a Ha HUTHU OT JUIMHBI HUTU M Macchl Tpys3a. I/IccnenojaaHHe
MEPEeMEHHOTO0 TOKa B IEeNM U3 IOCJIEeN0BAaTEIIbHO  COEAMHEHHBIX
KOHJIEHCATOPa, KaTyILIKH U PE3UCTOpa
#HHPar#MEX AHUYECKUE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI
591 MexaHuueckrue BOJIHBI, YycioBHsA pacrpocTpaHenus. Ilepuon. Cxkopocts
o pacnpocTpaHeHus U JIIMHA BOJIHBL. [lonepeunblie U Mpo0JbHbIE BOIHbI
52.2 ###Par#t# nreppepenuns u nudpakins MeXaHMueCKUX BOJIH
523 3ByK. CkopocTh 3ByKa. I poMkocTh 3Byka. Beicota ToHa. TemOp 3Byka
DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3JTYy4E€HHUS 3JIEKTPOMArHUTHBIX BOJIH.
524 B3anMHuas opueHtanus BeKTopoB E, B U v B DJIEKTPOMAarHUTHON BOJIHE B
BaKyyMe
5.2 CBolicTBa  2JIEKTPOMarHUTHBIX  BOJIH:  OTPaKEHUE, IPEIOMIICHHUE,
5.2.5 noJsispu3anus, Audpakuus, nareppeperns. CKopocTb 3JIeKTPOMAarHUTHBIX
BOJIH
576 [Ikana 31eKTpOMarHUTHBIX BOJIH. [I[ppuMEHEHNE 2IEKTPOMAarHuTHBIX BOJIH B
o TEXHHUKE U OBITY
597 [TpuHIUTBI paanocBs3u u TEJEBUICHUS. Panuonoxarus.
o DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEN CPEJIbl
TexHnueckue ycTpoNCTBa: My3bIKAJIbHBIE MHCTPYMEHTBI, YJIbTPa3BYKOBas
5.2.8 JMarHOCTHKA B TEXHHKE U MEAMIIMHE, pajap, paauoNnpuEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neun
53 OIITUKA
' 5.3.1 [IpsiMmonuHeHOE pacpOCTpaHEHHUE CBETA B OAHOPOAHOM cpefe. JIyu cBera




OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne n300pakeHuid B

5.32
TUIOCKOM 3€pKajie
533 Ipenomnenue cera. 3aKOHBI MPEIOMIICHHST CBeTa. AOCOIIOTHBIN MOKa3aTelb
MIPeIOMIICHUS
534 IlonHoe BHyTpeHHee orpakeHue. [IpenenbHblii yroyl MOJHOIO BHYTPEHHEIO
OTpaKeHUSI
5.3.5 Jucnepcus ceera. CioxxHbIN cocTaB Oesoro cera. L{pet
Cobuparonue u pacceuBaromue JHH3bL. Toukas muH3a. DokycHoe
536 paccTosiHUEe U ONTHYECKas CHJIa TOHKOM MuH3bL. [locTpoenne n3zo0paxxeHuii
B COOMpAlIIUX M pacceuBaloluxX JuH3aX. DopMmyna TOHKOW JIHMH3BL
YBennueHue, JaBaeMoe JTUH30M
5.3.7 [Ipenenbl TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU
Wutepdepennus cBera. KorepeHTHbIE MCTOUHUKHU. Y CIIOBHS HaOIIOACHUS
5.3.8 MakCUMyMOB U MHUHUMYMOB B HHTEpP(EpPEHIIMOHHOW KapTHHE OT IBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakmus ceera. JudpaknmonHas pemérka. YcinoBHe HAOIIOACHUS
539 TJIaBHBIX MAaKCHMYMOB TIpH TMaJ€HUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PAKIIMOHHYIO PEHIETKY
5.3.10 [Tonsipuszanus ceera
TexHuueckue ycTpoiicTBa: OdYKH, Jyma, ¢oToanmapar, MPOEKIMOHHBII
5.3.11 anmapar, MHKPOCKOII, TEJECKOIl, BOJOKOHHAs ONTHKA, AU(paKIUOHHAsS
peméTKa, moIspou/I
[Ipaktuueckue  paboThl.  V3MepeHue  mokazaTenss  MPEIOMIICHUS.
5.3.12 HccnenoBanue cBoiicTB n300paxeHuil B auH3ax. Habmonenue nucnepcuu
cBeTa
BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH
I'panunel NpUMEHUMOCTH Kiaccuueckoil mexaHuku. IloctynaTel Teopuu
6.1 OTHOCHUTENIbHOCTH: MHBApUAHTHOCTh MOJAYJSI CKOPOCTH CBETa B BaKyyMe,
IIPUHLIMII OTHOCUTEJIBHOCTH DWHIITEHA
6 6.2 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe IJIEHHE BPEMEHU U COKpaIlleHUe
JUTHHBI
6.3 DHeprus U UMMYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs3b Macchl C dHepruedl M HMMITYJIbCOM CBOOOJHOM 4YacTHIBI. DHEprus
MTOKOSI CBOOOTHOM YacCTHIIbI
7 KBAHTOBAS ®U3MKA
SJIEMEHTEI KBAHTOBOI OIITUKU
711 ®oronsl. @opmyna Ilnanka cBs3u 3Heprun (QOTOHA C €ro 4YacTOTOM.
DHeprust 1 UMITyJIbC POTOHA
712 OtkpsiTue u uccnenoBanue porospdexra. OnbiTel A.I'. CToneToBa. 3aKOHBI
o doroaddexra
7.1 713 VYpaBuenne OiHmTeitHa 8 oroaddexra. «KpacHas rpaHuna»
o botorddexra
7.1.4 Hasnenue ceeta. OnbiTsol [1.H. JleOenena
7.1.5 XUMHUECKOE IEHCTBHE CBETA
716 Texuuueckue ycTpoiicTa: poTo31eMeHT, POTOAATUUK, COTHEUHAs OaTapes,
CBETOJINO]L
CTPOEHUE ATOMA
7.2 791 Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo ucciie1oBaHuio CTPOSHUS

aToMa. HnaHeTapHa;{ MOJCJIb aTOMa




[Toctynater bopa. M3nyuenue u noryomieHre (pOTOHOB MPH MEPEX0/Ie aToMa

7.2.2 C OJIHOTO YpOBHS 2HEpPruu Ha Apyroi. Buasl cniektpoB. CrekTp ypoBHEH
SHEPIHH aTOMa BOJOpPOAA
793 BonnoBsie cBolicTBa yactuil. Bonubl 1e bpoitist. KopnyckynspHO-BOJIHOBOM
ayanusM. Jndpakiust 31eKTpOHOB Ha KpUCTaIIax
794 CrioHTaHHOE U BBIHYXKACHHOE U3ITydyeHHUE. Y CTPOMCTBO U MPUHIUI PaOOThI
jasepa
795 TCXHI/I‘-IGCIfI/Ie YCTPOMCTBA: CHEKTPAIbHBIM aHAIM3 (CIEKTPOCKOI), Jasep,
KBaHTOBBII KOMIIBIOTED
7.2.6 [TpakTrueckue padoTel. HabmroaeHue IMHEHYaToro crekTpa
ATOMHOE AP0
7.3.1 Metoapl HAOMIOACHUS U PETUCTPAITUH JIEMEHTAPHBIX YACTHI]
OtkpeiTue paauoaktuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuto
7.3.2 COCTaBa pPagHoOaKTUBHOrO u3mydeHus. CBoiicTBa anbda-, Oera-, ramma-
n3JlydyeHus. BivsiHue pairoakTHBHOCTH HA KUBbIE OPraHU3MbI
733 OTkpeITHE TIPOTOHA U HEWTpoHa. HykinoHHas Monens siapa [ eizenbepra —
WBanenko. 3apsn sapa. MaccoBoe unciio siapa. M3otomnsl
734 Anbda-pacnaa. DJEKTPOHHBIM W TMO3UTPOHHBIA Oera-pacman. [‘amma-
u3ilydyeHue. 3aKoH paJuoaKTUBHOIO pacraja
7.3 7.3.5 DHeprus CBS3U HYKIOHOB B siape. SnepHbie cuibl. JlehekT Macchl sapa
7.3.6 SAnepusie peakuuu. Jlenenue u CUHTE3 sACp
737 Snepusii peakrop. TepmosinepHsiii cunTe3. [IpobiemMbl ¥ MEPCIEKTUBBI
SIIEPHOM SHEPTreTUKU. DKOJIOTHYECKUE ACIIEKThI IEPHOU SHEPreTUKU
738 SJIeMeHTaPHI,Ie yacTuubl. OTKpbITHE 1O3UTpOHA. DyHIaMEHTaJIbHbIE
B3aUMOJCICTBUSA
73.9 TexHuueckue ycTporucTBa: 103UMETp, Kamepa BuiibcoHa, siepHslil peaktop,
aToMHas 6omba
73.10 [Ipaktuueckue pabotel. MccnegoBanue TpekoB dYacTuil (10 TOTOBBIM
¢dororpadusm)
OJIEMEHTBI ACTPOOU3NKU
31 Bun 3Bé3gnoro neba. Co3Be3amsi, spkue 3BE3MBI, IUIAHETHI, UX BUIANMOE
JIBIKEHUE
82 Conneynas cucrema. [lmaneTsl 3eMHOM rpynmbl. [lnaHeThI-rUTaHTHl U UX
CIyTHUKH, KApJIUKOBbIE TU1aHeThl. Manbie Tena COMHEeYHON CUCTEMBI
8.3 Comnre, potochepa u atmochepa. CoHeuHasi aKTUBHOCTh
8.4 Ucrounuk suepruu CoiHia u 3BE3]1
3BE31bl, WX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, pPaJuyc,
8 35 TEMIIEpaTypa, HX B32UMOCBA3D. [uarpaMMa «CHeKTpaJgbHBIA Kilacc —
CBETHMOCTB». 3BE3/1bI INIABHOW MOCIIEOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3] INIaBHOM MOCIIEN0BATEIbHOCTH
36 Buytpennee  crpoenune  3BE3n.  COBpEMEHHbBIE  INPEJICTABIEHUS O
MPOUCXOKIECHUH U HBOJIFOIMHU COJTHIA U 3BE3/. DTAIbI )KU3HU 3BE3T
Mneunsiii [yt — Hama ['anaktuka. CrnimpanbsHas CTpykTypa ['anakTukwy,
8.7 pacnpenenenue 3B€31, raza u nelau. [lonoxenue m npuxenue ConHua B
lNamaxTuke. [1nockas u chepruyeckas moacucTeMsl | amakTuku
38 Tunel ramaktuk. PaguoranakThku v KBaszapbl. UEpHBIE IBIpBI B sIpax

TaJIaKTHUK




Bcenennas. Pacmpenune Bceenennoit. 3akon Xa606ma. PasGeranme

8.9 ranaktuk. Bospact u paaumyc Bcenennoil, Teopus bousbmioro B3pbiBa.
Mogenb «ropsuei Beenennoiiy. PenukroBoe n3inydeHne
310 MacmrabHas cTpykrypa Bceenennoit. Meraramaktuka. Hepeménasie

poOIEeMBbl ACTPOHOMUHU
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