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IHOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo ¢usuke 0a30BOr0 ypoBHSA Ha ypOBHE CpEIHEro o0IIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHWW W TpeOOBaHUW K pe3ysibTaraM OCBOCHHUS OCHOBHOM
oOpa3oBarenbHO mporpammsbl, mpenctaBieHHBIX B PI'OC COO, a Takke ¢ yd€Trom
dbenepanbHOi paboyeil mporpaMmbl BOCIUTAHUS M KOHIEHIUMU MPENoJaBaHusl y4yeOHOTo
npeamera «®Pusznka» B 00pa3oBaTeNbHBIX oOpranuzauusx Poccuiickoit ®enepanuu,
peaNM3yoUIMX OCHOBHBIE 00PAa30BaTEIbHBIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (PU3MKE HaIpaBIeHO Ha (POPMUPOBAHUE E€CTECTBEHHO-
Hay4yHOU KapTuHbl MHpa oOydarommxcs 10—11 kmaccoB mpu oOyueHun ux ¢Gu3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESTENBHOCTHOrO mnojaxojna. [Iporpamma no ¢usnke
cootBercTByeT TpeboBanusaM PI'OC COO Kk miuaHUPYEeMbIM JIMYHOCTHBIM, MIPEAMETHBIM U
MeTanpeIMETHBIM pe3yJibTaTaM 00yUueHus, a TAK)Ke YIYUTHIBAET HEOOXOJUMOCTh pealln3aluu
MEXIPEIMETHBIX CBsI3el (PU3UKHU C €CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTamu. B Hei
ONPENENSIIOTCS OCHOBHBIE IIeJId M3y4eHHs (UMK Ha YpPOBHE CpEIHEro oO0IIero
oOpa3oBaHUsl, IJJAHUPYEMbIE pE3yJIbTaTbl OCBOCHHUS Kypca (U3UKHU: JIMYHOCTHBIE,
MeTarpeaMeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Qu3uKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM

YuClie IPEJMETHBIE PE3YJIbTATHI 110 F0jIaM 00yUYEHUS;

e cojepxkaHue yueOHoro npeamera «Dusnka» mo rojgaM 00ydeHus.

®du3uka KaKk Hayka O Hambosee OOIMMX 3aKOHAaX MPHPOABI, BBICTyHas B KadyecTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBbIM BKJIAJ B CUCTEMY 3HaHUN 00
okpyxatomeM mupe. LlkonbHbIN Kypc GU3MKH — CUCTEMOOOpa3yIOMUNA AJii €CTECTBEHHO-
HAy4YHbIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIe)KAT B OCHOBE MPOLECCOB
U SBJICHUH, U3y4aeMbIX XUMHUEH, Ouosiorueid, usnueckoil reorpadueit u acTpOHOMHEH.
Hcnonp3oBaHne U akTUBHOE MpPUMEHEHUE (U3NYECKUX 3HAHHUM OIpenessieT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOCHMUS
KOCMOCA, TOJYYEHHS] HOBBIX MAaTe€pUalioB C 3alaHHBIMU CBOMCTBAMHM WM JIpyrux. M3ydenue
(U3MKKM BHOCUT OCHOBHOW BKJIaJ B (DOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa
oOy4Jarormuxcsi, B (HOpPMHUPOBAHWE YMEHHA TPUMEHSTh HAyYHBIH METOJA TO3HAHUS TPHU
BBITIOJIHEHUH UMU YYEOHBIX HCCIIEIOBaHUM.

B ocHOBY Kypca Gu3MKH JJI1 YPOBHS CpPEIHEro OOIEro oOpa3oBaHMS IOJIOKEH Psl
uJed, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHLHUIIBI €r0 MOCTPOEHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC SIBISETCS JIOTUYECKU 3aBEPILIEHHBIM,
OH COJICP’KUT MaTepual M3 BCEX pa3eoB (DM3HMKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH,
TaK U COBPEMEHHOM (PU3UKHU.

Hoes cenmepanuzayuu. B COOTBETCTBUM C HEW MaTepuasl Kypca (Pu3nKu 0O0beIMHEH
BOKpYT ¢u3nueckux Teopuil. Benyumm B kypce siBisiercs GopMHUpPOBaHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoesa  eymanumapuszayuu. E€  peannzanuss  Opeanosiaraer — MCIOJIb30BaHUE
T'YMAaHUTAPHOTO MOTEHIMANa (PU3NYECKONW HAyKU, OCMBICICHUE CBSI3U Pa3BUTHs (U3HKHU C



pa3BuTHEM  OOIIECTBAa, a Takke C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH U
HKOJIOTHYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownou nanpaenennocmu. Kypc Qu3uku mnpesanonaraetT 3HAKOMCTBO C
[IMPOKUM KPYTOM TEXHMUYECKUX W TEXHOJOTHYECKHX TMPUIOKEHHA H3yUYEHHBIX TEOpUU U
3aKOHOB.

Hoesn sxonocuzayuu peanuszyercsi MOCPEIACTBOM BBEICHMSI JIEMEHTOB COJIEp)KaHu,
MOCBSIIIEHHBIX YKOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PA3BUTHEM
TEXHUKH W  TEXHOJIOTWH, a Takke OoOCyXIeHus mpoOieM  paloHaIbHOTO
MPUPOIOTIOIB30BAHUS U KOJIOTHIECKON OE30IMaCHOCTH.

Crep:KHEBBIMU dJIEMEHTaMHU Kypca (pU3uKH Ha ypoBHE cpeHero obiero oopa3oBaHus
ABISAIOTCA (hr3mueckre Teopuu (HopMHUpPOBaHHE MPEICTABICHUA O CTPYKTYpE MOCTPOCHUS
busznyeckoil Teopuu, poiau (HyHAAMEHTAIbHBIX 3aKOHOB WM MPHHIIUIIOB B COBPEMEHHBIX
MPEJICTABICHUSX O MMPUPOJEC, TPAHUIIAX TPUMEHUMOCTH TEOPHL, ISl OMTUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcsl Mpexke BCEro 3a
CUéT OpraHu3aluy DKCICPUMEHTAIBHON JNeATENhHOCTH oOydarommxcs. s ©6a3oBoro
YpOBHSI Kypca (DU3UKH — 3TO HCIOIH30BAHHE CHUCTEMBI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTaOOpPaTOPHBIX paboT, KOTOPHIE B Mporpamme 1o (u3nke 0ObeTUHEHBI B
OOIIMI CHHCOK YYEHHYECKHX MPAKTUYECKUX pPalboT. BrineneHne B yKa3aHHOM IEepedHE
7a00paTopHbIX pabOT, MPOBOAMMBIX JUISI KOHTPOJS M  OLEHKH, OCYILIECTBISIETCS
y4acTHHUKaMH 00pa3oBaTEeNbLHOTO Mpolecca UCXOAs M3 OCOOCHHOCTEW IUTAHWPOBAHHS H
ocHamleHusi kabunera ¢u3uku. [Ipu 3TOM oOOecmeunBaeTcss OBIaZeHHE OOYYAIOIIUMUCS
YMEHHUSIMH TPOBOJUTH KOCBEHHBIE M3MEPEHHUS, UCCIENOBAHUS 3aBHUCHUMOCTEH (U3NUECKUX
BEJIMYMH U MIOCTAHOBKY OMNBITOB IO MIPOBEPKE MPETOKEHHBIX TUIIOTE3.

Bonpiioe BHUMaHWE YJENsAETCS PENICHHIO Pacu€THBIX M KauyeCTBEHHBIX 3amad. [lpwu
ATOM I Pacu&THBIX 3a7a4 MPHOPUTETOM SIBIISIFOTCS 3a7add C SIBHO 33/IaHHOUN (PU3UUECKOM
MOJIEJIbIO, TTO3BOJISIONINE PUMEHATh U3YUCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszzena Kypca, Tak ¥ HHTETPUPYs 3HAHUS U3 Pa3HbIX pa3aenoB. i KaueCTBEHHBIX 3aj]ad
IPUOPUTETOM SBIISIOTCA 3aJaHUSl Ha OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBICHUN U
MPOIIECCOB B OKPY’KAOIIEH KU3HU, TpeOyIomre BbIOOpa PU3NIeCKOr MOICTH ISl CUTYallun
MPAKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TtpeboBanmsimu DPI'OC COO k MaTepHambHO-TEXHHUYECKOMY
obecrieueHnt0 y4eOHOTO Tporecca 0a30BbId YPOBEHb Kypca (M3WKHA HAa YPOBHE CPEIHETO
o011ero o6pa3oBaHus TOJKEH U3y4aTbCs B YCIOBUSIX MPEIMETHOrO KaOMHeTa (PU3UKU UIIH B
YCIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB ECTECTBEHHO-HAy4yHOro IMKiIa. B
kaOuHeTe (U3MKK JOHKHO OBITh HEoOXoAuMoe JabopaTopHOe 000pYyJIOBaHUE IS
BBITMIOJTHEHHSI YKa3aHHBIX B MpOrpaMMe Mo (pU3MKe YYCHHMYECKHUX MPAKTHUYECKHX paboT u
J€MOHCTPALIMOHHOE 000pYAOBaHUE.

JleMOHCTpaniMoHHOE 00OopynoBaHuE (OPMHUPYETCST B COOTBETCTBHUH C TMPUHIIUTIOM
MUHUMAIIBHOHN JTOCTAaTOYHOCTH M 00eCIeurBaeT MOCTAHOBKY MEPEUNCICHHBIX B IIpOrpaMMe
1o QuU3uKe KIFOUYEBBIX JEMOHCTPAIMNA TSI HCCTIE0BAHUS N3YYaeMbIX SBICHUH U TPOIECCOB,
AMIUPUYECKUX U (yHIAMEHTATbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHII.



JlabopaTtopHoe 000pyI0BaHNE JIJIsl YYCHUYECKUX MPAKTUYECKUX paboT hopMupyeTcs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyvaronuxcs. TemaTuueckue KOMIUIEKTHI JIaDOpaTOpHOro 0oOOpYyJOBaHUS JOJKHBI OBITh
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOIb30BAaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LHU(PPOBBIX TaOOpaTOPHIl.

OCHOBHBIMH TIEJIIMH U3y4eHUs PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

dbopMHUpoBaHUE HMHTEpECa U CTPEMJICHUS OOYYaIOIIMXCS K HAYYHOMY H3YUYEHUIO
PUPO/JIbI, PA3BUTHE UX UHTEIUICKTYIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHUE MPEICTABICHUH O HAYyYHOM METOJE TMO3HaHUS U (PopMHUpOBaHUE
UCCJIE0OBATEIBLCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHHWE HAYYHOIO MHPOBO33PEHUsI KaK pe3yJibTaTa MU3y4YeHUs OCHOB
CTpOEHHUS MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUe YMEHUM OOBSICHATH SIBJICHUS C UCIOJb30BaHUEM (DUIUUECKUX
3HaHUU U HayYHBIX JI0KA3aTEIbCTB;

dopMupoBaHUE TPEACTaBICHUNH O poidu (PU3MKK JUIsi  Pa3BUTHUS  JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmKeHne 3TUX 1ele 00ecreunBaeTCs PelIeHHeM CIEAYIOIUX 3a/1ad B MpoIlecce
M3Yy4YeHUS Kypca (U3NKU Ha YPOBHE CPETHEr0 001Iero oOpa3oBaHus:

npuoOpeTeHre CUCTEeMBbl 3HAHUN 00 oO0mmMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX, BKIIOYasi MEXaHUKY, MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOIMHAMUKY,
KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHWE YMEHUN NPUMEHSTh TEOPETHUUYECKUE 3HAHUA JUIsl OOBSCHEHUS
¢u3nyecKkux SABICHUN B MPUPOAE M Uil MPUHATHS TNPAKTUYCCKUX PEIICHUN B
MIOBCEIHEBHOM KM3HU;

OCBOEHHUE CIIOCOOOB pEIIeHHs pa3IUYHbIX 33734 C SBHO 3aJaHHOW (U3MUecKou
MOJIENbI0, 3aJad, MOJAPAa3yMEBAIOIIMUX CAMOCTOSTEIbHOE CO3JaHue (QU3NUECKOU
MOJENH, AIEKBATHON YCIOBUSAM 3a]1a4u;

NOHUMaHuEe (PU3NYECKUX OCHOB M MPUHLHUIOB JEHCTBUS TEXHUYECKUX yCTPOUCTB U
TEXHOJIOTUYECKUX IPOLIECCOB, UX BIMUSAHUA HA OKPYXKAIOILYIO CPENY;

OBJIAJICHAE METOJAMHM  CaMOCTOSITEJIBHOIO  IUIAHUPOBAHMS U IIPOBEICHHUS
(U3MUECKMX  OKCIIEPMMEHTOB, aHalW3a M  MHTEpHpeTalud  HUHPOpMaLUH,
OIIPENEIICHNS JOCTOBEPHOCTH MOJyYEHHOTO PE3YIIbTATa;

CO3JaHHE YCIOBMM JUIsI Pa3BUTHUSA YMEHMH IPOEKTHO-HUCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha uzydenue ¢usuku (0a30BbIii yPOBEHB) Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
otBoauTcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 knacce — 68 gacoB (2
yaca B HEJIEIHO0).

[Ipennaraemspiii B mporpamme 1o (Gu3MKE MEpPeueHb JIA0OPATOPHBIX U MPAKTUYECKUX
paboT SBISETCS PEKOMEHJIOBAHHBIM, YUUTENb JENAeT BBHIOOP MPOBEICHUS J1aOOPaTOPHBIX
paboT 1 OIBITOB C YYETOM HHINBHIyATbHBIX OCOOCHHOCTEH 00yYaromxcsl.

COJIEP)KAHUE OBYUYEHUSA



10 KJTACC

Pa3znen 1. ®u3uka U MeTObI HAYYHOT' O O3HAHUSA

®usuka — Hayka o npupoje. Hayuneie MeTonbl MO3HAHUS OKpYXaromero mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS MPUPOIbl. IKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (Qu3MUECKUX SBJICHUA U TpoueccoB. HayuHble TrUIIOTE3BI.
dusnyeckue 3aKoHbl U TEOpUH. ['paHUIbl TPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpuHIMI
COOTBETCTBHS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B
NPaKTUYECKOHN AEATEIbHOCTH JIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ HUPPOBbIE U3MEPUTETBHBIE TPUOOPHI, KOMIBIOTEPHBIE TaTYUKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBmkeHue. OTHOCUTEIBRHOCTh MEXAHMYECKOro ABMKEeHMs. (Cucrema
orcuéra. Tpaekropus.

[lepemenienune, cKOpoCTh (CpeaHsii CKOPOCTh, MTHOBEHHAs CKOpPOCTb) M YCKOpPEHHUE
MaTepUaJIbHON TOYKH, UX NPOEKIUU HA OCH CUCTEMbI KOOpaAHHAT. CII0XKEHHUE NTepEMEILICHUI
U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEeHUE. [ paduku 3aBUCUMOCTH
KOOpJHUHAT, CKOPOCTH, YCKOPEHUSI, IIyTH U NIEPEMELICHHS MATEPUATILHOU TOUKU OT BPEMEHHU.

CBoOoaHOe nazieHue. Y CKOpeHre CBOOOHOIO MaJICHNUS.

KpuBonmneintHoe nBuxkeHue. [[BHKeHME MaTEpUaJIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSTHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEHHAs CKOpoCTh. llepunon mu
yacToTa obpanienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETDP, JIBUXECHHUE
CHapsJI0B, LICIIHbIE U PEMEHHBIE IIEPENAYU.

Jlemoncmpayuu

Mogenb cucTeMsbl OTCUETA, WILTKOCTPALIUS KHHEMATHUECKUX XapaKTEPUCTUK JIBUKCHMUSL.

[IpeoOpa3zoBanue TBUKEHUH C UCTIOJIH30BAHUEM TTPOCTHIX MEXAaHU3MOB.

[Tagenue Tein B BO3AyX€ U B pPa3peKEHHOM IPOCTPAHCTBE.

HabGnronenue nBmxeHus tena, OporeHHOro Mo/J| YIiioM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomul

N3ydyeHne HEpaBHOMEPHOI'O IBMKEHUS C LIEJIBIO ONPEACIIEHUS] MTHOBEHHOM CKOPOCTH.

UccnenoBanne  COOTHOIIEHUS  MEXKJIYy  IyTAMH, HNPOHUJCHHBIMHU  TEJIOM  3a
MOCJIEIOBATEILHBIE PABHBIE MPOMEXKYTKA BPEMEHU IIPU PABHOYCKOPEHHOM JBH)KEHUH C
Ha4yaJbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuyeHne nBUKEHUS IAPUKA B BA3KON KUJIKOCTH.

N3yuyenue ABMKEHUS Tesa, OPOUICHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Tpunuun otHocutenbHOCTH ['anmuies. IlepBrii 3akoH HproTtoHa. WHepumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunumn cynepno3unuu cwi. Btopoit 3akon Herotona juist
MaTepuaibHOU TOUkH. Tperuit 3akoH HeroTOHA 1151 MaTepHUalbHBIX TOYEK.

3akoH BceMupHoOro TsaroteHus. Cuna tspkectu. IlepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckosibxkeHusi, kaueHus1). Cuiia tpenusi. Cyxoe TpeHue.
Cuna TpeHHS CKONBKEHHS U cwia TpeHus Tmokos. Koaddumuent Ttpenus. Cuna
CONPOTUBJICHUS NIPU ABUKEHHUH TEJIA B )KUJAKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuiIbl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl. YcioBHs paBHOBECHS
TBEPAOTO TEA.

TexHuyeckre yCTpOMCTBa U MNPAKTUYECKOE MPUMEHEHUE: MOAIIMITHUKH, JBUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu

SBneHne nHepuuu.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TE.

Bropoi 3akon HeroTona.

N3mepenue cui.

CnoxeHue CHiL.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT JAeOpMaliui.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHHM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbXEHUS.

VYcnoBus paBHOBecus TBEPAOTO Teia. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnvle padomul

Nzydenne nBuxeHust Opycka mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTHU CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasrie, ot ux aedopMaInm.

HccnenoBanue ycioBUil paBHOBECHS TBEPAOTO TENA, UMEIOILIETO OCh BPAIICHUS.

Tema 3. 3aKonvl coxpaneHus 6 mexaHuKe

NmMnynbe MaTepuanbHOM TOUKH (Tea), CUCTEMbI MaTEpUaAIbHBIX TOYEK. IMIyJIbC CHIIBI
Y U3MEHEHHE UMITYJIbCa Tea. 3aKOH COXPaHEHHs UMITyJIbca. PeakTHBHOE IBUKEHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckas sHeprusi MmaTepuaibHON Touku. TeopeMa 00 M3MEHEHUN KUHETUYECKON
SHEPIUHu.

[lorenunanbHast osHeprus. I[loTeHIManpHas »dHEPrusi yOpyro AePOpMUPOBAHHON
npy>kuHbl. [loTeHnnanpHas SHeprus Teja BOJIU3U TOBEPXHOCTH 3EMITH.

[ToTeHmmanbHble U HEMOTEHIMANIbHBIE CUJIbL. CBsA3b PabOThl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXaHWYECKOW SHEPIrUM CHCTEMBI TEl. 3aKOH COXPAHEHHS MEXaHHYECKOM
SHEPIUHu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHuueckne yCTpOMCTBA U ITPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KONIEP, TPy KUHHBIN
IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon MOTEeHIMATEHOM YHEPTUU B KHHETUUECKYIO  0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle padbomul

N3ydenne abCOMIOTHO HEYINPYroro yjapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX HUTSIHBIX
MAasITHUKOB.

UccnenoBanne cBsi3u pabOThl CUJIBI C U3MEHEHHWEM MEXAaHWYECKOW DHEPruu Teja Ha
IpUMEPE PACTAKEHUSI PE3UHOBOIO JKI'yTa.

Pasznen 3. MousekyasipHas pu3UKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM M HMX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe  nBwxkenue. uddysus. Xapakrtep  ABWKEHHS U
B3aMMOJICHCTBUS 4aCTHULl BellecTBa. Moenu CTpPOEHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEI U
0oOBSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE JTUX Mojeneil. Macca U pa3mepbl MOJIEKYI.
KommuecTtBo BemectBa. [loctostHaast ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenune. [llkana remneparyp Llenbcus.

Mogenpb naeanbHoro raza. OCHOBHOE YPABHEHUE MOJIEKYJISIPHO-KUHETHUYECKON TEOPUHU
uJeaqbHOro rasza. AOCONIOTHAsE TeMIepaTrypa Kak Mepa CcpelHeld KHUHETUYECKOW SHEpPruu
TEIUIOBOTO JABMKEHUs vactull rasa. lllkama temneparyp KenbBunHa. ['a30Bble 3aKOHBL.
VYpaBuenne MenpaeneeBa—Kianelipona. 3akon JlanpTona. M3omnpolnieccsl B UAEaIbHOM Ta3e ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM  BeliecTBa. ['paduyeckoe mpeACTaBICHUE H30MPOIIECCOB:
u30TepmMa, U30Xopa, u3odapa.

TexHu4yeckue ycTporucTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME TUCKPETHOE CTPOCHHE BEIIECTBA, (OTOrpapuu MOJEKYI
OPraHUYECKUX COCIUHECHUN.

OmnbiTel 10 U Py3un KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABHKEHHUS.

Mogens onsita llTepHa.

OnbIThI, T0Ka3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS.

Mojenb, WILTIOCTpUpPYIOLIas MPUPOy JABJICHUS ra3a Ha CTEHKHU COCya.

OnbITHI, WIUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UICATBHOIO ra3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomul

Omnpenenenrne macchl BO3JlyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEpeHUN 00bEma
KOMHATBhI, JABJICHUS U TEMIIEPATYPbI BO3/lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXY TTapaMeTPaMU COCTOSIHUS pa3pe:KEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuKku



TepMmoanHamuueckas cucreMa. BHyTpeHHSs SHEprus TEPMOJIUHAMUYECKOU CUCTEMBI U
cnocoOsl €€ wu3MmeHeHus. KommuecTtBo TemioTel U pabota. BHyTpeHHsisi 2Heprus
OJTHOATOMHOT'0 HJEaJIbHOTO Ta3a. Buuabl Teruionepenayu: TEMIONPOBOIHOCTh, KOHBEKIIHS,
U3JIyyeHue. Y IeIbHas TEIUIOEMKOCTD BelecTBa. KoInyecTBO TEIUIOTH PH TEIUIONEepeaaye.

[Tonsitue 00 agmabatHoMm mnpouecce. IlepBbiii 3aKkoH TepmMoauHAMHKU. IIpumeHeHue
MEePBOTO 3aKOHA TEPMOJMHAMHKHU K m3orporeccaMm. ['paduueckas uHTEepnperanus padoThl
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh POIIECCOB B MPUPO/IE.

Temnossie wmamwmubl. [IpuHnmner aedcTBUS TemioBbIX MammuH. [IpeoOpazoBanus
HHEPTrUU B TEIUIOBBIX MamnHax. KoadduimeHT monae3Horo AeiCTBUS TEIUIOBON MAaIIWHBbI.
Hukn Kapno u ero ko3ddUIMEHT MOJIE3HOTO JEUCTBUS. IKOJOTUYECKUE MPOOIIEMbI
TEIUIODHEPTETUKH.

TexHudyeckne ycCTpoWCTBA M NPAKTHYECKOE IPUMEHEHUWE: JIBUTaTElb BHYTPEHHETO
cropaHusi, ObITOBOI XOJIOAUIBHUK, KOHAULMOHED.

Jlemoncmpayuu

N3meHenue BHYTpEHHEW SHEPTrUM Teja MPU COBEPIICHUU PabOThI: BBUIET NMPOOKU W3
OYyTBUIKM TIOJ IEWCTBHEM CXKATOI'O BO3/AyXa, HarpeBaHue 3(pupa B JIATYHHOU TpyOKe MyTEM
TpeHust (BUACOIEMOHCTpAIIHS).

N3meHeHne BHYTPEHHEN 3HEpTruM (TeMIlepaTyphbl) Tejla NPy TeIIonepesaye.

OnwIT M0 aAMabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3IYIITHBIM OTHUBOM).

Mopenu mnapoBodt TypOMHBI, JBHUraTeisi BHYTPEHHErOo CropaHusi, pPEaKTHUBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomul

N3mepenue yaenpHON TENIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuiecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHjeHcauusa. HMcmapenue u  kuneHue. AOCOMIOTHAs U
OTHOCUTENIbHAS  BII@XKHOCTh  BO3AyXa. HacelmieHHbId map. YjaenbHas — TemjoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Tteno. Kpucramnuueckne wu amopdHble Tena. AHH3OTPOIUS CBOWCTB
kpuctaiioB.  JXunkue  kpuctaibl.  CoBpeMeHHble — marepuansl.  [lmaBienne u
KpUcTayuM3anus. Y AelbHas TemioTa miasieHusd. CyOaumanus.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHudyeckre yCTpOWCTBA M NMPAKTUYECKOE NMPUMEHEHHE: TUIPOMETP U ICUXPOMETP,
KQIOPDUMETP, TEXHOJOTMU TMOJYYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE
HAaHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

HabGnronenue narpeBanus U MiaaBjieHUs] KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomul



N3mepenne OTHOCUTEIBHON BIAKHOCTH BO3yXa.

Paznen 4. DinekTpoauHAMMKA

Tema 1. Inekmpocmamuka

DnekTpu3alus Tell. ODJEeKTpudeckuil 3apsid. [IBa BuAa SIEKTPUUECKUX 3apsiJOB.
IIpoBOOHUKH, [UANEKTPUKA W TOJYHNPOBOAHUKH. 3AaKOH COXPAHEHUS AJIEKTPUYECKOrO
3apsja.

B3anmopneiictBue 3apsaoB. 3akoH Kymona. TodedHBIM 2JIEKTpUYECKUM  3apsii.
Onextpudeckoe mnosie. Hanpsok€HHOCTh anexkTpudeckoro nois. IlpuHuun cyneprno3unuu
ANEKTPUUYECKUX NoJieh. JInHNK HanpsHKEHHOCTH AJIEKTPUYECKOTO TOJIA.

PaGora cun anektpoctatudyeckoro mosis. IloTeHuman. Pa3HOCTH MOTEHIMANIOB.
[IpoBOIHUKM W  JUAJIEKTPUKM B  DJIEKTpOCTaTHUYEeCKOM  mosie.  JIuanexTpuueckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHlieHCaTOp. DNEKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA. DHEPIHUs
3apsHKEHHOTO KOHJIEHCATOopa.

TexHuueckue ycTpoiCTBa U MPAKTUUYECKOE MPUMEHEHUE: BJIEKTPOCKOM, JIEKTPOMETD,

AIEKTPOCTaTUYECKAs 3aIIuTa, 3a3€MJICHHE ANEKTPONPUOOPOB, KOHJICHCATOD,
KONMPOBAJIbHBIN aIlIapar, CTPYUHBIN IIPUHTED.
Jlemoncmpayuu

YCTpONUCTBO U IPUHILIMUII IEUCTBUS DJIEKTPOMETPA.

BzaumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpOBOAHUKH B 3JIEKTPOCTATUUECKOM I10JIE.

DIeKTpocTaTuuecKas 3aluTa.

JIMANEKTPUKH B SJIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcCaTopa OT IUIONAAX ILJIACTHH,
PaCCTOSIHUSI MEXKly HUMU U JTASJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle padbomul

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHUS SJIEKTPUUYECKOrOo TOKa. VICTOUHMKHU
toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LETH.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. VY nenbHOE COIIPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIAHHOE COCIMHEHNE POBOJHUKOB.

PaGota anextpuueckoro Toka. 3akoH J[xoyns—JIeHa. MoIIHOCTh AIEKTPHUUECKOTO
TOKA.

DIIEKTPOABMXKYIIAS CHJIA U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHUKA TOKa. 3akoH Oma
JUISI TIOJTHOM (3aMKHYTOM) anekTpudeckoil nenu. KopoTtkoe 3aMmbikaHue.

DIIEKTPOHHAsT NPOBOAUMOCTh TBEPIBIX METALIOB. 3aBUCHUMOCTH CONPOTHBIICHHUS
METAJIJIOB OT TemmepaTypbl. CBEpXIpPOBOJIUMOCTb.



DNEKTpUUECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOOCTBEHHass W TMPUMECHas MPOBOJUMOCTh IOIYNPOBOJIHHUKOB.
CaoiictBa p—n-niepexoja. [lomynpoBogHUKOBbIE TPUOOPHI.

DJIEKTPUYECKUA TOK B PacTBOpPAax M pacIulaBax dJIEKTPOJIUTOB. DIEKTPOJIUTHYECKAsS
JTACCOLMAIINAS. DIICKTPOIIHU3.

DNEeKTpUYeCKUid TOK B razax. CaMOCTOSITEIbHBIA M HECAMOCTOSITEIbHBIA pa3psl.
Monnus. [1na3zma.

TexHuueckre yCTpOHCTBa M NPAKTUUYECKOE IMPUMEHEHHUE: aMIEPMETpP, BOJBTMETP,
peocTar, HMCTOYHUKHA TOKA, 3JIEKTPOHArpEBATENIbHBIE MPUOOPHI, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpPbI, TEPMOMETP CONPOTUBJICHUSI, BAKYYMHBII U0/, TEPMUCTOPHI U (POTOPE3UCTOPHI,
NOJIYIIPOBOAHUKOBBIN THO[, TAJIbBAHUKA.

Jemoncmpayuu

N3mepenne cuilbl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COINPOTHUBJIECHUS LWIMHIPUYECKUX MNPOBOAHUKOB OT JUIMHBI, IUIOLIAAH
MIONIEPEYHOT0 CEYEHUS U MaTepHala.

CmMemaHHoe COeIMHEHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHue 3neKTpoABMKYyIIEeH cuiibl. KopoTkoe 3aMblKkaHUE TalbBAHUYECKOTO
AJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUSI METAJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB AJIEKTPOIIUTOB.

HckpoBoii pa3psa U IpOBOJAUMOCTb BO31yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD JTNOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomul

N3yueHue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne SIEKTpOABWKYLIEH CHUJIbl KMCTOYHMKA TOKAa W €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HaOmronenue anexrposiusa.

MexknpeaMeTHbIe CBA3H

Nzydenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiiacce OCyIIECTBISIETCS € yu€TOM
coJiepKaTelIbHbIX MEXKIIPEAMETHBIX CBSI3€M € KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJOTHUH.

Meorcnpeomemnvie nonsmusi, CBSI3aHHbIE ¢ U3yYEHHEM METOJO0B HAyYHOI'O MO3HAHUSL:
SBJICHUE, HAY4YHBIN (akT, TUIIOTe3a, (PU3MUYecKas BEIMYMHA, 3aKOH, TeOpus, HAOII0JICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHUE CUCTEMbl YypaBHEHUM, JuHEWHas ¢yHKUMg, mnapadoina,
runepOosa, UX rpaukd U CBOKCTBA, TPUTOHOMETPUYECKHE (YHKUMU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPBI U UX MPOEKLUUU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonocua: wmexaHudeckoe JBIJKEHHE B JKUBOW rmpupone, auddysus, ocmoc,
TEIJI0O00OMEH JKMBBIX OpPraHM3MOB (BBl TEIUIONEpENayd, TEMIOBOE pPaBHOBECHE),
ANEKTPUUECKHE SIBJICHUS B KUBON MPUPOJIE.



Xumusi: IUCKPETHOE CTPOCHHE BEUIECTBA, CTPOEHHWE aTOMOB W MOJIEKYJ], MOJb
BELIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TEJ, MXUIKOCTEH M Ta30B,
AIIEKTPUUYECKUE CBOMCTBA METAJUIOB, JIEKTPOJIUTUYECKAs TUCCOIMAIINS, TaJIbBaHUKA.

l'eoepaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeusn: mpeoOpa3oBaHHWE MBIKEHUH C MCIOJIb30BAHUEM MEXaHU3MOB, YU&T
TPEHUS B TEXHUKE, MOAIINITHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE
(paketa, BOAOMET H JApyrue), JBHUrareilb BHYTPEHHEro CropaHus, mapoBas TypOuHa,
OBITOBOM XOJIOAWIHHUK, KOHIUIIMOHEDP, TEXHOJIOTUHU MOJYyYSHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM 4YHCI€ HAHOMATEpPUAJIOB, M HAHOTEXHOJOTHUU, IIIEKTPOCTATHUYECKAs] 3alluTa,
3a3eMJICHUE DJIEKTPOMPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEP, DIIEKTPOHATPEBATEIbHbBIE
npuOOPHI, JIEKTPOOCBETUTENBHBIE TPUOOPHI, TAIbBAHUKA.

11 KITACC

Paznen 4. DaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[ToctostHHbIE MarHuThl. B3anmoaencTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
Bekrop MarHuTHOM wuWHAYKUMU. [IpyHOMII Cynepno3uuMu MArHUTHBIX MoJsied. JIuHuun
MAarHuTHOM MHIYKIUHU. KapTrHa TMHUI MarHUTHOM MHIYKIHMH MOJIA IOCTOSHHBIX MarHUTOB.

MarauTtHoe 1oje MPOBOJHUKA ¢ TOKOM. KapTuHa JTUHUN MHAYKUUW MAarHUTHOTO TOJIS
JUIMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoeiicTBrue NpoOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MoayJib M HampaBlieHUE. [[BUKEHHE 3apsHyKEHHOM 4YacTUIbl B
OJTHOPOJHOM MarHuTHOM ToJie. PaGoTa cuitel Jloperra.

SIBeHne SNEKTPOMAarHWUTHOW WHAYKIMHM. I[IOTOK BEKTOpa MAarHUTHOW WHIYKIMH.
DIEKTPOJBIXKYILAsA CHIIA UHAYKIUHU. 3aKOH 3JI€KTPOMarHuTHOW HHAYyKIuu Papazes.

BuxpeBoe 35ieKTpUUecKoe Moje. DIEKTPOJABHXKYIAs CHJIA UHAYKIWU B IPOBOJHUKE,
JIBHOKYIIEMCS IOCTYIIATEJIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHIyKTUBHOCTD. SIBIE€HNE CAMOMHAYKIUU. DIIEKTPOABMKYIIAS CHUJIAa CAMOUHIYKIIHUH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHI], WHIYKUHWOHHAsS
I1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIuHWY UHIYKIIUY MAarHUTHOTO MOJIS.

B3aumopericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.



JerictBrue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHUE PEKTPOMATHUTHON UHAYKIHUU.

[IpaBuno Jlenua.

3aBUCUMOCTh  JJIEKTPOJABWXKYIIEH CUJIbl HMHAYKIUUM OT CKOPOCTH HU3MEHCHUS
MAarHUTHOT'O MOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomul

N3ydyeHrne MarHuTHOTO MOJIs KATYLKH C TOKOM.

HccnenoBanne AeiCTBUSA NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIeHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paznen 5. KoJsieOanust ¥ BOJIHBI

Tema 1. Mexanuueckue u 31€eKmMpPOMAHUNHbLE KOJ1€OAHUSA

KonebarensHast cucrema. CBOOOAHBIE MEXaHMUYECKHE KojeOaHus. ['apMoHHMUYecKue
konebOanus. Ilepuon, uvacrora, amrumtyna u Qasza konebanui. [IpyXUHHBIH MasTHUHK.
MartemaTuyeckuii MasTHHK. YpaBHEHHE TrapMOHHMUYecKuX KojeOanuil. IlpeBpamienue
SHEPIUU MPU FAPMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiii KOHTYp. CBOOOJHBIC 3JICKTPOMATHUTHBIC KOJICOAHUS B HICaTLHOM
KOJeOaTeTbHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHHUYECKHUMH U AJIEKTPOMAarHUTHBIMU
koneOanusimu.  dopmyna Tomcona. 3akoH COXpaHEHUST OHHEPrUM B  HJICATHLHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBnenrie o0 3aryxarolmux KoyieOaHusX. BbIHYXJIEHHbIE MEXaHUYECKHUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

ITepemennblii TOK. CUHYCOMJANBbHBIN MEPEMEHHBIM TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIIPSHKECHHUS.

Tpanchopmarop. [IponsBoacTBO, nepenavya u NOTpeOICHUE IIECKTPUUECKON SHEPTHUU.
DKOJIOTUYECKHE PHUCKU MPU TPOU3BOJCTBE 3eKTpodHepruu. KynbTypa w#CHosib30BaHMS
AIEKTPOIHEPTHH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUUYECKHI 3BOHOK,
reHepaTop NMepeMEeHHOTO TOKa, TUHUU dJIEKTpoIiepeiay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB  KojeOAaTeNbHONW  CUCTEMBl  (MPYXUHHBIA — WJU
MaTeMaTUYECKHIl MasSTHHK).

Habmronenue 3aryxarommx KojieOaHUi.

UccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habnronenue pezonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKA M HANpsDKEHHS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu nocneaoBaTeIbHOM COCIMHEHUHU PE3UCTOPA, KAaTYIIKU UHIYKTUBHOCTH U
KOHJIEHCaTopa.

Mogenb IMHUY AJIEKTPONEpeaayuH.



Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

HccnenoBanre 3aBUCMMOCTH TEPHOJA MaJbIX KOJIEOAHWMH Tpy3a HA HUTH OT JIJTUHBI
HUTHU U MACChI Ipy3a.

HccnenoBanne nepeMEHHOr0 TOKAa B LENHM M3 IOCIEI0BATEIBHO COECIMHEHHBIX
KOHJIEHCATOpAa, KaTYIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMPOMAZHUMHbBLE 60IHbL

MexaHuueckue  BOJHBI,  ycinoBusa  pacnpocrtpaHeHus.  Ilepuon.  Ckopoctb
pacnpocTpaHeHusl U ajauHa BoyiHbl. [lonepeunsie u mpooibHbIe BoJiHbL. MHTEepdepenuus u
T pakius MEXaHUYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IyYEHUS 3JIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anexkrpomarautHoi BoiHE. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpaK€HHWE, MpeoMIIeHHe, noispusauus, audpakuus, uHreppepenuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3neKTpOMarHuTHBIX BOJH. [[puMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI pagUOCBA3U U TelIeBUACHU. Pannookanus.

DJIEKTPOMATHUTHOE 3arPsI3HEHUE OKPYIKAOIIEN CPEBI.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHECHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YJIBTPa3BYKOBAasl JUArHOCTUKA B TEXHUKE U MEIULMHE, paaap, PaIUONPUEMHHUK, TEIECBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

ObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJAO0IbHBIX BOJIH.

KoneGnromnieecs Te10 Kak HCTOYHUK 3BYKa.

HabGmronenue orpakeHus: M MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habnrogenue cBsA3M I'POMKOCTM 3BYKa M BBICOTBI TOHA C aMIUIUTYJOH W YacTOTOH
KOJIeOaHMiA.

HccnenoBanre CBOWMCTB JJIEKTPOMArHUTHBIX BOJIH:  OTPAXKEHHUE, MPEIOMIIEHUE,
noJisipu3anus, 1uppaxuus, tHTepPepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpamMonuMHENHOE PacIpOCTPAHEHHUE CBETA B OJHOPOJHOU
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI OTpaxkeHus: cBeTa. [locTpoeHre n300pakeHUu B MIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIMIOTHBIN IOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHblil yroyu MmojgHoro BHyTPEHHETO
OTPAKEHMUS.

Hucnepcust ceeta. CioxHbIi coctaB Oesoro cBeta. LIBer.



CobOuparomrie U paccewBaromue JIUH3bI. ToHKas nuH3a. DOKYCHOE PACCTOSIHUE H
onTHyYecKas cwia TOHKOM JmH3bL. [locTpoenue wu300paxkeHuid B cOOMpaIOIIUX MU
paccenBaromnX JUH3ax. Dopmysa TOHKOU JIMH3BI. Y BEJTUYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH. Y CIOBHS
HAOJNIOCHUSI MaKCUMyMOB W MHHHUMYMOB B HHTEp(EPEHIIMOHHON KapTUHE OT JIBYX
cUH(pa3HBIX KOT€PEHTHBIX UCTOYHHKOB.

Hudpakuus cBera. [AudpakunonHas pemérka. YciioBue HaOMOAECHUS TJIABHBIX
MaKCHUMYMOB TP MaJICHUU MOHOXPOMATHYECKOTO CBETa Ha MU(DPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

Texnuueckue ycTpoilcTBa M MpaKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (oTroamnmapar,
IPOEKIIMOHHBIN armapaT, MUKpPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, IU(paKIHMOHHAS
peLIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonuHEHOE pacHpOCTpaHEHHUE, OTPAKEHHE U MpejomiieHue cBeta. Onruueckue
IPUOOPHI.

ITonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanue cBOMCTB M300paK€HUM B JIMH3AX.

Mopenu MuKpocKona, TeJIeCKOna.

Hab6mronenne natepdhepeHny cBeTa.

Habmronenue nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[Tonydenue cekTpa ¢ MOMOUIBIO TPU3MBL.

[Tomy4yenue ciexTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEHIETKH.

Hab6nronenue nonsipuzaiuu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnvle padomul

N3mepenne nokasaress NpeaoMIeHUs CTEKIA.

HccnenoBanue cBOMCTB M300paK€HUH B JIMH3AX.

Habmronenne nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIeNUAJBLHONH TEOPUH OTHOCHUTEIbHOCTH
['panuLBI MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTyarsl crienuanbHON TEOPUU
OTHOCUTEJIbHOCTU: WHBAPUAHTHOCTh MOJYJS CKOPOCTHM CBE€Ta B BaKyyMe, NPUHLHI
OTHOCHUTEJIBHOCTH DUHILTEHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILLICHUE JJIUHBI.
DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13b MacChl C JHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIbI. DHEPIUsl TOKOS.

Pazgen 7. KanToBas pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®otonsl. Popmyna [lmanka cBs3u 3Heprun (OTOHA C €r0 YAaCTOTOW. DHEPrus H
UMITYJIBC (DOTOHA.



OtkpeiTiie u wuccienoBanne (oroadpdexkra. Ombitet A. I'. CroneroBa. 3aKOHBI
dboroaddexra. VYpaBHenue OiutHmTerina s dorodddexra. «KpacHas rpaHuHIa»
dboroaddexra.

Hasnenue ceera. OnwiTel 1. H. JleGenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHuueckue yCTpoOHCTBa M MpaKTUYECKOE MPUMEHEHHE: (HOTOIEMEHT, (POTOAATUHK,
coJiHEeYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®otorh(HexT Ha yCTaHOBKE C IIMHKOBOW TIACTUHOM.

UccnenoBanne 3akoHOB BHeHEro porodddexra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopra mo paccesuto o -uactuil. [Imanerapras
mozenb atoma. [loctymnarel bopa. U3nyyenue u nornomieHue GoToOHOB MpU MEepexojie aroma
C OJIHOTO YPOBHS SHEpPruu Ha Apyroil. Bunpel cnekrpoB. CHeKkTp ypOBHEH 3HEPTHM aToMma
BOJIOPOJIA.

BousiHoBbIe cBoiicTBa yactul. Bonnel ne bpoisa. KopnyckyisipHO-BOITHOBOW Tyaau3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuueckne YCTpPOWCTBA W MPAKTUYECKOE ITPUMEHEHME: CIIEKTPaJbHBIM AaHaIU3
(cexTpockorit), a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnrogenue nvHelyaThiX CIEKTPOB U3ITYUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HaOnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JI0Ka3bIBAIOLIME  CIIOKHOCTh  cTpoeHus  sapa.  OTKpbITHE
paanoakTuBHOCTH. OnbiTel Pe3epdopna mo ompeneneHuro cocraBa paguoOaKTUBHOTO
u3nyuenns. CBoiictBa anmb(da-, OeTa-, raMMma-u3iydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. Hykimonnas monens siapa ['eitzenGepra—lBaneHko.
3apsa sapa. MaccoBoe unciio sigpa. M3orornsl.

Anbda-pacnaa. DIeKTPOHHBIN U NO3UTPOHHBIN OeTa-pacnai. ['lamma-uznyuenue. 3aKkoH
PaIMOAaKTUBHOIO pacIaa.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexTt maccer sapa.

SAnepusbie peakuuu. Jlenenue u cUHTE3 sIEp.

Anepusbiii peaktop. TepmosiaepHbii cuHTe3. [IpoOiemMbl M TMEPCIEKTUBBI SACPHOU
SHEPreTUKU. JKOJIOTUUECKUE ACTIEKThI SIICPHONU SHEPTETUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.



MeTob1 HaOJIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHble B3auMoeicTBUS. EqUHCTBO (hr3nuecKkoi KapTUHBI MUpA.

TexHuueckue ycTpoiicTBa U IpaKTUYECKOE MPUMEHEHHUE: JO3UMETP, kKamepa Bunbscona,
AJIEpHBINA peakTop, aroMHast bomoOa.

Jlemoncmpayuu

CY€TUnK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YyacTuUll (110 TOTOBBIM (oTOrpadusim).

Paszpnesn 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

DTanbl pa3BUTHUS aCTpOHOMHM. [IpuknagHOE ¥ MHUPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bup 38€31H0T0 HeOa. Co3Be3aus, IpKUE 3BE3/IbI, MNIAHETHI, KX BUJIUMOE JIBUKEHUE.

Conneunas cucrtema.

Connue. Conneuynass aktuBHOCTh. Mctounuk sHeprun ConHua v 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. J(Marpamma «CHEKTpaldbHbIA KJIACC — CBETUMOCTBY». 3BE3IbI
IJIABHOM MOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTBY» JJisi 3BE3]l TJIABHOM
MoCJeA0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE NIPEACTABICHUS O
MPOUCXOKICHUH U 3BoJIIoLMK CoJIHIIA U 3BE3/]. DTalbl )KU3HU 3BE3I.

Muieunsiii [Tyts — Hama INanaktuka. Ilonoxkenue u nBuwkenue ComHia B ['amakTuke.
Tunel ranaktuk. Paguoramaktuku u kBazapsl. YEpHBIE IBIPHI B iApaxX FalAKTHUK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa60ma. PazOeranue ramaktuk. Teopus
boubiioro B3peiBa. PenukroBoe nsnyueHue.

MacmrabHas ctpyktypa Beenennoit. Mertaranaktuka.

Hepeménnble mpobsieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaOnronenuss HEBOOPYXKEHHBIM  IJ1a30M C  HUCIOJIB30BAHUEM  KOMITBIOTEPHBIX
MPWIOKEHUN I ONpPEACNICHUs TOJO0KEeHUS HEOECHBIX OO0OBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3us1 CEBEPHOIO MOyIIapHs U IPKHUE 3BE3MBI.

HaOmronenus B teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromniee NOBTOPEeHUE

Ponp u3ukun M acTpoHOMHM B IKOHOMHYECKOM, TEXHOJOTHYECKOH, COIMAIbHOW WU
ATUYECKON cdepax MesTeTbHOCTH YeIOoBeKa, POJib U MeCTO (U3UKM U aCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, pPOJb (unyeckod Teopur B (HOPMUPOBAHUU
MPEACTABICHUI O PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
PALYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kkilacce ocyliecTBISETCS C y4ETOM
COJIEPKATENIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMMWH,
reorpaduu U TEXHOJIOTHUH.



Meorcnpeomemnvie nonsamusl, CBSI3aHHbIE ¢ U3yYEHHEM METOJO0B HAayYHOI'O NO3HAHUSL:
SBJICHUE, Hay4YHbIH (aKkT, TUIIOTE3a, (PU3MUecKass BEIMYMHA, 3aKOH, T€OpHUs, HAOJIOJEHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, MOJEINb, N3MEPEHHE.

Mamemamuxa: pelieHne CHUCTEMBbl YPaBHEHHH, TPUTOHOMETPUYECKHE (YHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI
U HUX INPOEKIMH HAa OCU KOOPAMHAT, CIO0KEHUE BEKTOPOB, IIPOU3BOJHBIC JJIEMEHTAPHBIX
GyHKIUH, NPU3HAKKU MOA0OMS TPEYrOJIbHUKOB, ONPEENICHUE IUIOMIAIN IUIOCKUX (QUIyp U
o0bEMa Ted.

buonoeus: snexTpuueckue SIBIEHUS B XKUBOM NPHUPOAE, KOJeOATEIbHbIE IBUKEHUS B
KUBOM NIPUPOJE, ONTHUYECKUE SIBIICHUS B KMUBOM NPUPOJE, NCUCTBUE paJHalMd HA YKUBBIE
OpraHU3MBI.

Xumus: CTpOCHUE aTOMOB MU MOJIEKYJ, KPUCTAJNIMYECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BAHMS KPUCTAIIMYECKON PEIETKH, CIIEKTPAJIbHbIN aHAIN3.

I'eocpaghus: MarHUTHBIE TTOIOCA 3EMIIH, 3aJIEKH MAarHUTHBIX Py, HOTOCHEMKA 3eMHOM
ITIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICEHUM.

Texnonozusa: JUHUKA  DJIEKTpollepenady, IrEeHEpaTop  IMEPEMEHHOI0  TOKa,
ANEKTPOABUTATENb, WHIAYKIMOHHAS II€Yb, pajap, pPaJuONpPUEMHHK, TEJIEBHU30pD, AHTECHHA,
tenedon, CBU-neus, mpoeKIIMOHHBIH anmapar, BOJIOKOHHAs ONTHUKA, COJTHEUHas OaTapesl.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOrO TpeameTa «Pu3nKay Ha YpOBHE CpPEIHEro 00Iero oOpa3oBaHUs
(6a30BBI  ypPOBEHb) JOJDKHO OOECMEUYUTh JIOCTHXKEHHE CICAYIOIIMX JIMYHOCTHBIX,
METaIpeAMETHBIX M TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JUYHOCTHBIE PE3YJBbTATHBI

JInuHnoCTHBIE pe3yabTaThl OCBOSHUS yueOHOro mpeameTa « Ou3uKa» TOHKHBI OTPaXKaTh
FOTOBHOCTh M  CHOCOOHOCTh OOYy4YarolUMXCA PYKOBOJCTBOBAThCA  CPOPMHUPOBAHHOM
BHYTPEHHEW NO3UIMEH JIMYHOCTH, CUCTEMOM UIEHHOCTHBIX OPHUEHTAIMW, MO3UTHUBHBIX
BHYTPEHHHX YOEKICHHUIH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o0111ecTBa, pacIIMPEHHUE )KU3HEHHOTO OMBITA U OIbITA JEATSILHOCTH B IIPOIIECCE PeaT3alluu
OCHOBHBIX HAPaBJICHUN BOCHUTATEIbHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXJAAHCKOW TMO3MIMU OOY4YalolIerocss Kak AaKTHUBHOIO U
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBA;

NPUHATHE TPATUIMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTUYCCKUX U JEMOKPATHYECKUX
LICHHOCTEM,

FOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpECaxX I'Pa’KJaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHU3alliH;

YMEHHME B3aUMOJICHCTBOBATh C COIMAIbHBIMH HMHCTUTYTaMH B COOTBETCTBHUU C HX
(GYHKIUSMH 1 HA3HAYCHHUEM;



TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPaXKJAHCKON UACHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHONIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM POCCHUHCKHUX
Y4EHBIX B 00JaCTH (PUBHKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO TTOBEACHMUS;

CIOCOOHOCTh ~ OLEHMBATh CHUTYyallMI0 U [PUHUMATh OCO3HAHHBIE  PEIICHMS,
OPUEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI M I[IEHHOCTH, B TOM YHCIE B
NESITEIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOECHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHWE K MHUpPY, BKIIOYas JCTETUKY HAYyYHOTO TBOPYECTBA,
npucymero pusndeckon Hayke;

5) Tpy10BOIr0 BOCIMTAHMS:

UHTEpPEC K pas3MyHbIM cdepaM MNpoPeCcCHOHAIBHON NEATeIbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (DU3UKOM W TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOp Oyayliei
npodecCuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC TJIAHbL;

TOTOBHOCTB ¥ CIIOCOOHOCTH K 00OPa30BaHMIO U CaMOOOPAa30BaHUIO B 001acTH (PU3UKH HA
MPOTSIKECHUU BCEU KU3HH;

6) ’K0JI0rH4eCKOro0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh 3KOJOTMYECKON KYJBTYpbl, OCO3HAaHHE TIJI00aJBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHKUE U OCYLIECTBJIIEHHUE JACHUCTBUU B OKPYKAIOLIECH CpeAe Ha OCHOBE 3HAHUS
Helel yCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

paclIMpeHue OMbITa JEATEIBHOCTH HKOJOTMYECKON HAIpaBICHHOCTH HA OCHOBE
MMEIOIIUXCS 3HAaHUM 10 (PU3UKE;

7) 1€eHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc(OPMUPOBAHHOCTb MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUECKON HAYKH;

OCO3HaHWE LEHHOCTHM HAy4YHOW JI€ATE€IbHOCTH, T'OTOBHOCTh B MPOLIECCE H3YyUECHHS
(U3UKY OCYIIECTBIISITH MMPOSKTHYIO M UCCIEAOBATEIBCKYIO IEATEILHOCTh HHINBHIYATHHO U
B rpymIe.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC Y4eOHBIC 1eiiCTBUA
ba3oBrble 1oruyeckue 1eMcTBUA:
CaMOCTOSITENFHO (OPMYJIMPOBATh M aKTyalM3UpPOBAaTh MPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPENEIATH LENH AEATENbHOCTH, 3a1aBaTh IapaMeTPhbl U KPUTEPUU UX JOCTHKECHUS;



BBISBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B pPacCMaTPUBAEMBIX (PHU3UUICCKHUX
SIBJICHUSX

pa3pabaTpiBaTh IUIaH pEIICHUS MPoOJeMbIl ¢ yYE€TOM aHaIM3a HMMEIONIUXCS
MaTepHATbHBIX M HEMATePUAIILHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTH, OIICHHBATH COOTBETCTBUE PE3YJIHTATOB IEJISM,
OIICHUBATh PUCKHU TOCIIECTBUN JEATEIHLHOCTH;

KOOPJAMHUPOBATh M BBHIMIOJHATH PabOTy B YCIOBHSX pPEalbHOTO, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KHU3HEHHBIX MTPOOIIEM.

ba3oBble ucciaenoBare/ibcKue 1eiicTBUA:

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHATHAMU U METOJaMU (PU3HUECKOMN
HayKH;

BJIJICTh HABBIKAMU YYCOHO-UCCIIEI0BATEILCKON U MTPOCKTHOM JIEATEILHOCTH B 00J1aCTH
(bU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY IOUCKY METOJOB PEIICHUS
3a/1a4 GU3HUECKOTO COJEPIKaHUsI, IPUMEHEHUIO PA3INYHBIX METO/0B IMO3HAHMUS;

BJIAJIETh BUJIAMH JICSITCIHBHOCTH MO TOJYYEHUI0 HOBOTO 3HAHMS, €r0 MHTEpIpETaIlnu,
peoOpa30BaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYyaIlUsAX, B TOM YHCJE TPHU
CO3/1aHUU YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKU;

BBISIBIISAITH TIPUYMHHO-CJICICTBEHHBIC CBSI3W M AKTyalM3UPOBATh 3a/lady, BBIIBUTATh
TUIIOTE3y €€ peleHUs, HaXOIUTh apryMEHTBhI IS JI0KAa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIC B XOJAC pCIICHUS 3aJa4d Pe3ybTaThl, KPUTHUCCKH
OIICHWBATh X JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POpMyIUpOBATh COOCTBEHHBIC 33J1aul B 00pa30BaTEIbLHOMN JACATEILHOCTH, B
TOM YHUCJIE TIPU U3YUYEHUU (PUBUKY;

J1aBaTh OLICHKY HOBBIM CHUTYaIlUsSIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh IEPCHOCUTD 3HAHUS 110 (PU3KKE B MPAKTUICCKYIO 00JIACTh KU3HEEATSILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, MTPEIJIaraTh OPUTHHAIBHBIC MOJIXO/IbI U PEIICHUS,

CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c nnpopmanueii:

BIIAJCTh HABBIKAMH TIOMy4YeHHs] HWHGOpMauu (U3UYECKOTO COJACpNKAHUS U3
MCTOYHUKOB  PA3HBIX  THUIIOB, CAMOCTOSITENIHHO  OCYIIECTBJISATh  TOWCK,  aHAJW3,
CUCTEMATH3allMI0 W HMHTEPOpETaruio HHGOPMAIMU  PA3IMYHBIX BHJIOB H  (GOpM
peACTaBICHNUS;

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIINH;

WCIIOJIB30BaTh CPEACTBA WH(OPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTHUW B
peIIeHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3AIlMOHHBIX 3a7a4 C COOJIIOJICHHEM
TpeOOBAaHUM HPrOHOMHUKH, TEXHUKH OE30MacHOCTH, THUTHEHBI, pecypcocOepeKeHus,
IIPaBOBBIX M ATHYECKUX HOPM, HOpM UHGOPMAITMOHHON O€30I11aCHOCTH;



co37aBaTh TEKCThl (PU3MUECKOTO COJEPKaHUS B Pa3MUHBIX ¢Gopmarax ¢ Yy4ETOM
Ha3HAYeHUs HHQPOPMALlUU U I1IeJIEBOM ayJUTOPUHU, BHIOMpAs ONTUMAIBHYIO (QopMy
MIPEJICTABIICHUS U BU3yaJIM3alIUH.

KoMMyHUKATHBHBIE YHUBEPCAJbHbIE yYeOHbIE 1eHCTBUSA:

OCYILIECTBIIATH OOIICHUE HA YpOKaX (PU3UKK U BO BHEYPOUHOU JCATEILHOCTH;

pacrio3HaBaTh MPEANOChUTKA KOHPIUKTHBIX CUTYyalluid U CMTYaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUSI C MCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh W MCTOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW ¥ UHAUBUYaTbHON pabOTHI;

BBIOMpATh TEMATUKy U METOJIbl COBMECTHBIX JEHCTBUI C y4ETOM OOLIUX MHTEPECOB U
BO3MOYKHOCTEHN KaXKJOTO YJIE€HA KOJUIEKTUBA;

MPUHUMATh €M COBMECTHOW JIE€SITEIbHOCTH, OPraHU30BbIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTHXKEHHIO: COCTaBJIAThH IUJIAH JICMCTBUM, pACIpPENEsTh POJIM C YYETOM
MHEHHMM Y4aCTHUKOB, 00CYK/JIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOET0 BKJAJa W KaXJIOro ydacTHHKA KOMAaHIbl B OOUIUH
pe3yJbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBbIE MPOEKTHI, OLICHUBATh UJCH C IO3WUIMKA HOBU3HbBI, OPUTUHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMTO3UTUBHOE CTPATErMYECKOE TMOBEJICHUE B Pa3JIMYHBIX CUTYaIUSX,
MPOSIBIISATh TBOPUECTBO U BOOOPaXKEHUE, ObITh MHUIIMATUBHBIM.

PeryiasiTuBHBIC YHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUA
Camoopranusanus:
CaMOCTOSITENIFHO OCYIECTBIISATh MO3HABATENbHYIO JCSITEIbHOCTh B 007acTU (PU3UKU U
aCTPOHOMUHU, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IJIAaH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH
BBITIOJIHEHUS TIPAKTUYECKON paboThl € Y4YETOM HMEIOIIHUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEAINIOYTEHUN;
JABaTh OLICHKY HOBBIM CUTYallHsM;
pacHIMPATH paMKH Y4EOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIOYTCHHI;
JIeNIaTh OCO3HAHHBINA BBIOOP, ApryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh NPUOOPETEHHBIN OIIBIT;
cnocoOcTBOBaTh (HOPMHUPOBAHMIO M TPOSBICHHUIO DJPYAULMU B 00JACTH (PU3UKH,
MMOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB LEIAM;
BJIAJETh HABBIKAMHM IIO3HABATEJIBHON pEQIEKCHH KaK OCO3HAHMUS COBEPIIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCII0JIb30BaTh MPUEMBI PEIICKCUU I OEHKHU CUTYallud, BEIOOpa BEPHOT'O PEIICHUS;



YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELLEHHUs 10 UX CHUKEHMUIO;
[IPUHUMATh MOTUBBI U apI'YMEHTBI IPYTUX IIPU aHATIU3€ PE3YJIbTATOB JECATEIbHOCTH;
MPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTHUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIbHOCTH;

IIPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU.

B npouecce nocTukeHUs: TMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS NMPOTrpaMMBbl MO (U3MKE
Uil YPOBHSL cCpelHero o6mero oOpa3oBaHMs y OOYYaroOIIMXCSl COBEPLIEHCTBYETCS
AMOIMOHAIIbHBIN UHTEIJIEKT, MPEANOIaratoui cpopMUpOBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHME, BMJIETh HANpPaBJICHUS Pa3BUTUS COOCTBEHHOM 3MOIMOHAIBHON cdepbl, OBITH
YBEPEHHBIM B ce0e€;

CaMOPETYJIUMPOBaHUs,  BKJIIOYAIOIIEr0  CaMOKOHTPOJb,  YMEHHME  IPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K AMOLMOHAIBHBIM
U3MEHEHUSM U MPOSIBISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIIOYAIOIIEH CTPEMIICHUE K AOCTHXKCHHUIO LIEJIM U yCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE IEUCTBOBATh UCXO/S U3 CBOMX BO3MOYKHOCTEN;

SMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLUMOHAIBHOE COCTOSIHUE APYTHX,
YYUTHIBaTh €r0 TMpPH OCYIIECTBICHUH OOIICHMS, CIOCOOHOCTh K COYYBCTBUIO H
CONEPEKUBAHHUIO;

COLIMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBAaTh OTHOUICHHS C
APYTUMH JTIOAbMHU, 3a00TUTHCA, IPOSBIISATh UHTEPEC U pa3peliaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K koniy 00yuenus B 10 kiacce npeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHHUIA:

J€MOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAy4YHOW KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOUN TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOM
JICATEIbHOCTH JIIOJICH;

YUYUTBHIBATh TPAHUIIbl MPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJIeNIeH: MaTepuaibHas
TOUYKA, MHEpLUAJIbHAs CUCTEMa OTCUYETa, a0COMIOTHO TBEPAOE TENO, UICABHBIN a3, MOJIEIH
CTPOEHMS Ta30B, )KUAKOCTEN U TBEPABIX TEJ, TOUEUHBIN DJIIEKTPUUECKUM 3apsA]l IPU PEIICHUU
(dbuznyeckux 3aaau,

pacrio3HaBath (hU3MYECKHUE SBJICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BEIIECTBA U AJIEKTPOJUHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOJMHEIHOE ABH)KEHUE, CBOOOJHOE MajieHue Ted,
IBUKEHUE TI0 OKPY>KHOCTH, HHEpIus, B3auMmojeicTBue Tten, Auddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPABIX TeJl, U3BMEHEHHE 00bEMa TeN MpPU HArpEeBaHUU
(oxnaxxaeHun), TEIUIOBOE  pPAaBHOBECHE,  HUCIIAPEHUE,  KOHJEHCAlMs,  ILJIABJIECHUE,
KpUCTAJUTM3alUs, KUIEHUE, BIAXKHOCTh BO3JYyXa, MOBBIIMICHUE [ABJIICHUS ra3a IpU €ro
HarpeBaHWM B 3aKpPbITOM COCYJ€, CBSI3b MEXKJy IapaMeTpaMH COCTOSIHUSI rasza B
U30IPOLECCax, IEKTPU3ALUS TEJ, B3aUMOAECHCTBUE 3apSAI0B;



OTIMCBHIBATh MEXaHUYECKOE JBIKCHHE, UCIIOJIB3Ys (DHM3NUECKUEe BEIMUMHBI: KOOPAUHATA,
yTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJia, Cujla, UMITYJIbC Tejla, KWHETUYEeCKast
SHEPrusi, MOTEHIMAIbHAsI DHEPTUs, MEXaHUYeCcKas paboTa, MeXxaHUYeCcKassh MOIIHOCTh; MPHU
OMMUCAaHWU MPABUIBHO TPAKTOBaTh (U3NUECKUN CMBICI HCMHOJIb3yEeMbIX BEIUYUH, HUX
0003HAUEHUS W €IWHUIIBI, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE MaHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMH BEJIMYNHAMU;

ONKUCHIBATh M3YUYECHHBIE TEIJIOBBIC CBOMCTBA TEJ W TEIUIOBBIC SIBJICHUS, HUCIOJIb3YS
(du3nyeckre BEIUYUHBI: JaBJICHUE Ta3a, TEMIIEparypa, CPEAHss KUHETHYecKas SHEPrus
XA0TUYECKOTO JABWKECHUSA MOJIEKYJ, CPEIHEKBAAPATUYHASI CKOPOCTh MOJIEKYJ, KOJHYECTBO
TEIUIOThI, BHYTPEHHSSI DHEPTH, paboTa raza, KodphUIHeHT MOJIe3HOT0 ICHCTBUS TEIJIOBOTO
JIBUTATENISI, TPHU OINMKMCAHWUW TMPABWIHHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOJIB3YEMbIX
BEJIMYMH, WX OOO3HAUYCHHS W CJAUHUIIBI, HaXOIWUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONMCHIBAaTh U3YUYECHHBIE JEKTPUUYECKUE CBOKMCTBA BEIIECTBA U JICKTPUUECKUE SBJICHUS
(porieccel), UCMOAB3YsS (U3HUYCCKHE BEIUYUHBI: DJICKTPUUYSCKUN 3apsiji, DJISKTPHUECCKOE
1oJI€, HAMPSHKEHHOCTH T0JIs1, MOTEHIIUAII, Pa3HOCTh MTOTEHIMAIOB; IPU ONMCAHUU MPAaBUIBHO
TpakToBaTh (PU3NUECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYCHUS U E€IUHUIIBL;
yKa3piBaTh (DOPMYIIBI, CBS3BIBAIONIME JIAHHYIO (U3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJIMYMHAMU,

aHAJIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBICHUS, UCIIONb3Ys (U3UUYCCKHUE 3aKOHBI U
MPUHIHUIBL: 3aKOH BceMupHOro tsarotenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKON HHEPruH, 3aKOH COXPAHEHUS WMITYJIbCA, NPHUHIMIT CYINEPIO3ULNN CHUJ,
MPUHIMIT PABHONPABUS HHEPUHAIBHBIX CHUCTEM OTCUYETA, MOJICKYJISPHO-KUHETHYECKYIO
TEOPHUIO CTPOEHMSI BENIECTBA, T'a30BbIC 3aKOHBI, CBSI3b CPEAHEW KHHETUYECKOW SHEPrUU
TEIJIOBOTO  JIBUKEHUS MOJIGKYJ C aOCONIOTHOM TeMmIepaTypod, TMepBBIM  3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS DJICKTPUUECKOro 3apsiga, 3akoH KyloHa, mpu 3ToM
pasnyath CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BhIPAXKEHUE U YCIOBUS
(rpanuiibl, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC IPHUHIMIBI JCHCTBHUS MAaIIUH, HPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MMaCHOTO UCIIOIh30BAHUS B IOBCEAHEBHON KU3HU;

BBITIOJIHATD KCIIEPUMEHTBI MO HMCCIEAOBAaHUIO (PU3NYECKUX SIBICHUM M MPOIECCOB C
WCIIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX W3MEpPEHWH, TMpu 3TOM (opmMyIupoBaTh
npoOjemMy/3ajady W THUIOTE3y Y4YeOHOro JSKCIEpPUMEHTa, COoOMpaTh YCTaHOBKY W3
MPEUIOKEHHOTO 000PYI0BaHUS, IIPOBOJIUTH OIBIT U (POPMYITUPOBATH BHIBO/IHI;

OCYILIECTBIIATh TPSMbIE W KOCBEHHBIC M3MEPECHHUS (PU3NUECKUX BEIWYWH, MPU STOM
BBIOMpATh ONTUMAJIbHBIA CIIOCOO M3MEPEHHS M MCIOJIb30BaTh M3BECTHBIE METOJ/bI OIEHKHU
IIOTPEIIHOCTEN N3MEPEHN;

HCCIIeIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIWYMHAMH C HCIIOJIb30BaHUEM
OPSAMBIX HM3MEPEHHM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATh PE3yJIbTAThI
MOJIy4YEHHOM 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B BHUJE TaOJIUI[ W TpadUKOB, JENaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;



co0moaTh npaBuia 0€30MacHOrO TpyAa MpU MPOBEIECHUU HCCIEIOBAaHUM B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKON W MPOEKTHOM JESITeIbHOCTU C
HCTIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOHCTB M TaOOPaTOPHOTO 000pyA0BaHNS;

pemate pacuéTHhIC 3a7auyd C SIBHO 3aJaHHOM (PU3MYECKOW MOJENbIO0, HCIONb3YS
dbusznyeckue 3aKOHBI M TPUHLUIBIL, HAa OCHOBE aHajM3a YCJIOBUSA 3a7auyd BBIOMPATH
(U3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (OPMYJIIbI, HEOOXOAUMBIE s €€
pelieHus, TMPOBOAUTH pacuy€Tbl M OLEHUBATh PEATbHOCTh IOJYYEHHOTO 3HAYCHUS
(bU3MYECKON BETMUHUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4H: BBHICTPAUBATh JIOTUYECKN HEPOTHUBOPEUMBYIO IIETIOUYKY
paccyXIeHUl ¢ OMOPOoil Ha N3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3UYECKUE SIBICHMUS,

UCIIOJIb30BaTh TMPU PEIICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(POPMALIMOHHBIE
TEXHOJIOTUH IS TTIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U TPEACTaBICHUS YUeOHOU U
HAYYHO-TIOMYJISIPHON HH(OPMAIINH, MOJYYSHHON M3 Pa3NTUYHBIX WCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOTyYaeMyt0 HH(OPMAILIUIO;

NPUBOJIUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, O0BSICHEHHE MTPOIIECCOB OKPY>KAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

WCIIONIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TOBCEAHEBHOW KU3HU JUIS
oOecniedeHuns 6€30MacCHOCTH MpU 00paIIeHny ¢ TpUOOpaMu U TEXHUIECKUMHU YCTPOUCTBAMH,
IS COXpPaHEHHMsS 3J0pPOBbS U COOJIOJACHHS HOPM SKOJOTHYECKOTO TMOBEACHUSA B
OKPYIKaIOIIEH CPeaE;

paboTaTh B TpYIE C BBIMOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH, MIAHUPOBAThH
paboTy Tpynmbl, palMOHATIBHO pPacTpeAesaTh 00S3aHHOCTH U TUIAHUPOBAThH ACSITEIHLHOCTD B
HECTaHJIAPTHBIX CUTYAlUsIX, aIeKBATHO OIICHUBATh BKJIA]l KaXKIOTO U3 YYACTHUKOB I'PYIIIHI B
pelleHre paccMaTpUBaeMoi MpoOIEMBI.

K xoniry 00yuenust B 11 kiacce npeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JIOJKHbI
oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPHUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKH B POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHUHBI MHPA, B Pa3BUTHHA COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IPAKTHIECKON
AeSITeIbHOCTHU JIF0/IeH, IEIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl NPUMEHEHUS HW3YYEHHBIX (PU3MUYECKUX MOJEIei: TOYEUYHBIH
AIIEKTPUYECKUI 3apsiji, Jyd CBETa, TOUYCUHBIM HMCTOYHUK CBETa, sJAEpHAas MOJEIb aToMma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7[pa MPH PEeIIeHnU (U3NUYECKUX 3a/1a4;

pacmo3HaBaTh (U3NYECKUE SBICHUS (IIPOILECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKA M KBAHTOBOM (DM3MKHU: 3JEKTpUUECKas MPOBOAUMOCTb, TEIJIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JIeWCTBHS TOKA, B3aUMOJICWCTBHE MAarHUTOB,
DIIEKTPOMArHUTHAS WHIYKIUS, JCWCTBUE MAarHUTHOTO TOJSI Ha TPOBOJAHHUK C TOKOM U
ABWOKYIIMICS — 3apsAl, OSJCKTPOMAarHUTHBIE KOJNEOAaHWS U BOJIHBI, MPSMOJMHEHHOE
pacrnpocTpaHEHHE CBeTa, OTpaKeHHe, MpeloMieHHe, HHTepdepeHuus, audpakuus Hu
noJisipu3anusl CcBeTa, AWcHepcusi cBera, (orosnekrpuueckuit 3dhdext (dboTodrddexr),
CBETOBOE J1aBJICHHWE, BOSHUKHOBEHHUE JIMHEMYATOTrO CIEKTpa aToMa BOJOPOJa, €CTECTBEHHAs
Y IICKYyCCTBEHHAs PaJIMOAKTUBHOCTD;



OMUCBHIBATh U3YUYEHHBIE CBOICTBA BELIECTBA (JIIEKTPUUYECKUE, MATHUTHBIE, ONITHYECKHUE,
ANEKTPUUECKYI0 TMPOBOAMMOCTb PA3IUYHBIX Cpel) U DBJICKTPOMATHUTHBIC SIBJICHUS
(mpoliiecchl), HCHOJIB3Ys (PU3MYECKUE BEIWYMHBI: DJJICKTPUUYECKUM 3apsi, cujila TOKa,
ANEKTPUYECKOE HANpPsLDKEHHE, 3JIEKTPUYECKOE CONPOTHUBICHHE, PAa3HOCTh MOTEHIHAJIOB,
ANIEKTPOJBIDKYINAs cuia, paboTa TOKa, MHAYKIMS MarHUTHOTO MOJIsA, CHiia AMIepa, cuia
JlopeHia, ”HAYKTUBHOCTb KaTYIIKH, SHEPTUs 3JIEKTPUUECKOTO U MArHUTHOTO MOJIEH, TEPUO
U 4YacTtoTa KoieOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsij M CHJa TOKa B IpoIllecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJeOaHui, (POKYCHOE pacCTOSIHUE U ONTHYECKas CUjia
JIMH3BI, TP ONMCAHUU MPABWIHHO TPAKTOBATH (DU3UYECKUN CMBICIT UCTIOIB3YEMbIX BEIHYNH,
X OOO3HAYEHUs U €JIMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIONIUE AAHHYIO (DU3UUECKYIO
BEJIMYUHY C APYTUMHU BEJIMUMHAMU;

ONKCHIBATh W3YUYEHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHI, UCIOJb3YS (PU3MUECKHE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPIUs U
uMIynasc (OTOHA, MEPUOJ TOJypacmana, YHEpPrHsl CBsI3W aTOMHBIX SJep, NMPU OMHCAHUU
MPaBUIBLHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIB3YyEMBIX BEJIMYWH, UX O0O3HAUYCHUS U
€AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHUHY C JPYTUMU
BEJIMYMHAMHU, BEIYUCIISITh 3HaUCHUE (PU3UYECKONU BEJIMUUHBI,

aHAM3UPOBATh (PU3UUYECKUE MPOLECCHl U SBJICHUS, UCHONB3YS (pU3MUecKue 3aKOHBI U
OpUHIUIOBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO W MapajuIeNIbHOIO COEIMHEHMS
MPOBOJIHUKOB, 3aKoH JIkoyns—JIeHma, 3akOH »JJIEKTPOMAarHUTHOW WHAYKLIHWH, 3aKOH
MPSIMOJIMHEWHOTO pACHPOCTPAHEHHS CBETA, 3AaKOHBI OTPAXKEHUS CBETA, 3aKOHBI IPEJIOMIICHHS
CBeTa, ypaBHeHUe OuHImTeHHa mMid GoTodd(deKTa, 3aKOH COXpPAHEHUS] DHEPTHH, 3aKOH
COXpaHEHUSI HMMITYJIbCa, 3aKOH COXPAHEHUsS 3JIEKTPUYECKOrO 3apsla, 3aKOH COXPAHEHHS
MaccOBOTr'0 4HCIa, MOCTyJaaThl bopa, 3aK0OH paJiMOAKTUBHOrO pacnaja, Ipu 3TOM pa3indyaTh
CJIOBECHYIO (hOPMYJUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BhIPAXKEHHE U YCIOBUS (IPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

ONpEJENATh HAllPaBJIEHUE BEKTOPA MHAYKIMU MAarHUTHOTO MOJIsl MPOBOJHUKA C TOKOM,
cuibl AMmriiepa u cuiibl JIopeHa;

CTPOUTb M OIKCHIBaTh H300paXeHHE, CO3JAaBaeMOE€ IUJIOCKHM 3€pKajioM, TOHKOU
JIMH30M;

BBINIOJIHATh 3KCHEPUMEHTHI 10 HCCIEAOBAHUIO (DU3NYECKUX SIBJICHUU U IMPOIECCOB C
WCIIOJIb30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHHWi: TMpu dSTOM (HopMyIupoBaTh
npobiieMy/3ajauy ¥ TUIOTE3Y Yy4eOHOro OKCIEPHUMEHTa, COOUpaTh YCTAaHOBKY U3
MIPEI0KEHHOTO 000PYA0BaHMS, POBOJAUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBL;

OCYUIECTBJISATh MpPsIMbIE M KOCBEHHBbIE H3MEpEHUs (DU3UYECKUX BEIMYMH, MPU ITOM
BBIOMPATh ONTUMAbHBIA CIIOCOO M3MEPEHUS U UCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKH
IIOTPEIIHOCTEN N3MEPEHN;

MCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HUCIOJIB30BAHUEM MPSIMBIX
MU3MEpPEHUI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJbTAThl MOTYUYEHHOM
3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHUJAE TaOIUI] M TpaduKoB, AENaTh BBIBOIBI IO
pe3yibTaTaMm MCCIIeJOBaHUS;



coOmroiaTh mpaBuiia 0€30MacCHOrO TPyAa MPHU MPOBEICHUU HCCIEIOBAHUN B paMKax
y4e0HOr0 JKCIIEPUMEHTa, Yy4eOHO-HUCCIIeIOBATEIbCKOH M TIPOSKTHOW JEATEIBHOCTH C
HCITOJIb30BAaHUEM U3MEPUTEILHBIX YCTPONUCTB U JJa00OPaTOPHOTO 000PYIOBAHUS;

pemarh pacu€THhIE 3aJadd C SBHO 3aJaHHOW (DU3UYECKON MOCIBI0, HCIOJb3YS
¢bu3nYecKkue 3aKOHbI W TIPUHIIMIBI, HA OCHOBE aHajdW3a YCIOBUSA 3aJaddl BBIOHMPAThH
(U3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (OPMYJIIbI, HEOOXOAUMBIE s €€
pellieHusi, TMPOBOIUTh pacuéThl W OIEHUBATh PEATHHOCTh IOJYYCHHOTO 3HAYCHUS
(bU3MYECKOM BETMUHUHBI,

peraTh Ka4eCTBEHHBIC 33]]a4M: BBICTPAUBATH JIOTUYECKHA HEMPOTUBOPEUHMBYIO IIETIOUKY
pacCy>KJIeHUH ¢ OTIOPOM HAa N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (M3UYECKUE SBIICHUS;

UCTIOJh30BaTh MPH PEIICHWH YYEeOHBIX 3aJad COBPEMEHHbIE HH(OpPMAIMOHHBIC
TEXHOJIOTHH I TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAIIUN U TPEJCTABICHUs YUYeOHOH 1
HAyYHO-TIOMYJISIPHOW HMH(DOpPMAIUU, TOJTYYCHHOW W3 Pa3IMYHBIX MCTOYHHKOB, KPUTHYCCKU
aHAIM3UPOBATH MOJTyYaeMyIo HH(POpMAITHIO;

OOBSCHATh TPUHIMIBI JIEUCTBUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh YCIOBHsI HX 0€30M1aCHOTO MCIIOJIB30BAHUS B IOBCEAHEBHOW KU3HU;

MIPUBOJANTH TIPUMEPHI BKJIaJ[a POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB B Pa3BUTHE
HAyKHd, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIMIETO MUAPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUIA;

WCIIOJIP30BAaTh TEOPETHUECKUE 3HAHUS 1O (HU3WKEe B TOBCEIHECBHOW JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH TIPH OOpAIIeHUH ¢ MPUOOPAMH M TEXHUYECKUMH YCTPOMCTBAMH,
IUIE  COXpPAaHCHHSI 3/J0pPOBbSI W COOJIOJCHHWS HOPM OSKOJOTHYECKOTO TOBEACHUS B
OKPYJKAIOIIEU CPELE;

paboTaTh B TPYIIIE C BBIMOJHEHUEM PA3JUYHBIX COIUATBHBIX POJIEH, MUIAHUPOBATH
paboTy Trpymnmbl, pallMOHAIBHO PACHPENEATh 00sI3aHHOCTH U IJIAHUPOBATH JIEATEILHOCTh B
HECTaHJAPTHBIX CUTYaIIUAX, a/ICKBATHO OIIEHWBATh BKJIA]] KAXKIOTO U3 YYaCTHUKOB TPYTITHI B
peleHne paccMaTpUBaeMOl TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Neo
n;n HaumeHoBaHue pa3/iei0B U TeM MPOTrPaMMbl B Kourpoabubie IIpakTuueckue
cero padoThI padoThI
Pasznen 1. PUBUKA U METO/AbI HAYYHOI'O IIO3HAHUSA

1.1 ®u3KKa U METObI HAYYHOI'O [TO3HAHUS 2

Hroro mo pazneny 2

Pa3zpgen 2. MEXAHUKA

2.1 Kunematuka 5
2.2 JvnHamuka 7
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1

Uroro no pazneny 18

Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU 9
32 OCHOBBI TEPMOJUHAMUKHI 10 1
33 ArperaTHble cocTOsIHUS BeliecTBa. Da3oBble MEPeX0Ibl 5

Hroro no pazneny 24

Pasnea 4. JIEKTPOJJUHAMUKA

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypcsl

bubmuoreka [JOK
https://m.edsoo.ru/7141bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7141bf72



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

4.1 DnexTpocTaThKa

49 IToCTOSIHHBIN 3JIEKTPUUYECKUN TOK. TOKH B pa3iIMyHbIX
' cpenax

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KIIACC

Nen/m HamMeHoBaHme pa3esiOB H TeM NPOrPaMMBblI

Paznea 1. JIEKTPOJJUHAMUKA

1.1 MarunuTtHoe noje. IeKTpOMarHuTHasi MHAYKIUS

Hroro no pasneny

Paznen 2. KOJIEBAHUSA U BOJIHBI

2.1 MexaHnuyeckue 1 3JeKTPOMarHUTHbIE KOJIeOaHUs
2.2 MexaHn4yecKkHe U 3J1€KTPOMArHUTHBIE BOJIHBI
23 OnTuka

Hroro no pazneny

Paszea 3. OCHOBBI CIIEIITMAJIBHON TEOPUM OTHOCUTEJBHOCTH

3.1 OCHOBBI CIENUATIBHON TEOPUHU OTHOCUTEIIBHOCTH

10

12

22

68

KoauuecTBO 4acoB

Bcero

11

11

10

24

4

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

bubmmoreka [JOK
https://m.edsoo.ru/7141bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7141bf72

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypcsl

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41¢97¢

bu6moreka [JOK
https://m.edsoo.ru/7f41¢97c¢

bu6moreka [JOK
https://m.edsoo.ru/7f41c¢97¢



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

Hroro no pazneny

Pa3nesa 4. KBAHTOBAS ®PU3UKA

4.1 DJIeMEHTHI KBAHTOBOM OIITUKHA
4.2 CrpoeHue atoma
43 ATOMHOE AP0

Hroro no pasneny

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMEeHTBI aCTPOHOMUU M aCTPOPHU3UKU

Hroro no pazneny

Pa3nesn 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o0maroiiee MOBTOPEHHE

Hroro no pazneny
PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

ITOYPOYHOE INTAHUPOBAHUE
10 KITIACC

Ne

. Tema ypoka

15

68

Bcero

KoauuecTBO 4acoB

Konrpoabnubie IIpakTnuyeckme
padoThI padoThI

bubnuorexa [JOK
https://m.edsoo.ru/7141c97c¢

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubnunoreka [IOK
https://m.edsoo.ru/7f41¢97¢

bu6moreka [JOK
https://m.edsoo.ru/7f41¢97c¢

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypcsl


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

10

11

12

13

14

15

®dusnka — Hayka o npupoje. Hayunsle MeTo bl TO3HAHUS
OKpY’KaIoLIero Mupa

Poib 1 MecTo ¢u3nKn B GOPMUPOBAHNN COBPEMEHHON

HAay4YHOU KapTHUHBI MUPA, B MPAKTHYECKOMN TSI TEIHHOCTH
JTonen

MexaHnn4deckoe JABMKCHUC. OTHOCHUTEIHLHOCTh MEXaHUUECKOTO

newkenus. [lepemenienue, CKOpOCTh, yCKOPEHUE

PaBHOMEpPHOE IPAMOJIIMHEVHOE JBUYKEHUE
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE

CBobOoHOE TTafieHue. Y CKOpeHrne CBOOOHOTO TIaICHUS

KpuBonnHueliHoe aBuxkeHue. J[BIKeHUE MaTEPUAIBHON TOUYKHU

10 OKPY>KHOCTHU

[Ipunuyn otHOcuTenbHOCTH ["anunes. MuepuuanbHbie
cucreMsl orcuera. [lepssiii 3akoH HeroToHa

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit
3akoH HploTOHA 17151 MaTepuanbHON TOYKU

Tpetuii 3akoH HproTOHA 1J11 MaTepUaIbHBIX TOUEK

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepas
KOCMMYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koadpdumment tpenus. Cuna conpoTHUBICHUS
IIPH IBMKCHUH TEJa B KUIKOCTH WJIH ra3e

[TocTynaTtenbHOE U BpalaTeabHOE JBUKEHHE a0COTIOTHO
TBEpHOro tena. MomeHnrt cuibl. 11nedo cuibl. Y cnoBus
paBHOBECHS TBEPAOIO Tea

Hmnynbc MaTepuanbHONH TOYKH, CUCTEMbBI MaTepUAIbHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32¢e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3508

bubmmoreka [JOK
https://m.edso0.ru/ff0c3620

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c372¢

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c39¢cc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3ada

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3d00

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3el8

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3{76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

16

17

18

19

20

21

22

23

24

25

26

27

TOYCK. I/IMHy.]IBC CHIIBI. 3aKOH COXPAHCHUS UMITYJIbCA.
PeakTuBHOE ABMKEHUE

Pabota u mourHoCTh cuibl. Kunetnueckast sneprus
MaTepuaibHOW TOUKU. TeopeMa 00 M3MEHEHUN KMHETHIECKON
SHEPTrUu

[TorenuumaneHas sHeprus. [loTeHnManbHas 3HEpIrys yrnpyro
nepopMHpPOBaHHOW NPYKUHBIL. [loTeHIIMANBHAS YDHEPTUS Tea
BOJIN3M TIOBEPXHOCTH 3eMITH

[TorennuansHble 1 HEMOTEHIHATbHBIE CHIIBL. CBSI3b pabOTHI
HENOTEHIMAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKOM
DHEPrUM CUCTEMBI Tel. 3aKOH COXPAaHEHUSI MEXaHUYECKOU
SHEPrUuun

JlaGopatopHas pabota «lccnenoBanue cBsi3u pabOThI CHIIBI €
M3MEHEHHUEM MEXaHWYECKOM SHEPruu Tejla Ha IpUMepe
PacTsHKEHUS PE3UHOBOIO KIyTa»

Kontponbhas padota o teme «Knnemaruka. J[naamuka.
3aKOHBI COXPAHEHHS B MEXAHUKE»

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH.
BpoynoBckoe nemwxkenue. Auddysus

XapakTep JBUKCHHSI U B3aMMOJEHCTBUS YacTHUL] BEIIECTBA.
Mogenu cTpoeHMs ra30B, JKUIKOCTEN U TBEPABIX TEII

Macca monekyn. KonnyectBo Bemectsa. [loctosiHHas
ABoraapo

TemnmoBoe paBHOBecue. TemnepaTtypa u e€ uamepenue. [llkana
temneparyp Llenbcus

Wneanbsbiii raz B MKT. OcHoBHoe ypaBHeHHe MKT

AOGcomoTHas TeMIiepatypa Kak Mepa cpelHeil KHHeTHUeCKOM
DHEPIUH JBUKEHHUS MOJIEKYJ. Y paBHeHUE MeHaeneeBa-
Kitaneiipona

3akoH /lanbToHa. ['a30BbIC 3aKOHBI

https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

bubmmoreka [JOK
https://m.edsoo.ru/ff0c478c

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4fde

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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29

30

31

32

33

34

35

36
37

38

39

40

41

42

JlaGopatopHas pabota «lccnenoBaHue 3aBUCUMOCTH MEXTY

napamMeTpamMu COCTOSAHUA PA3pCKECHHOTO Ira3a»

N3onporecce B naeanbHOM ra3e u ux rpadudeckoe
IpeJICTaBICHNE

BryTpeHHss HEeprus TEPMOJIUHAMUYECKON CUCTEMBI U
cnocoOsI e€ n3mMeneHus. KonmdecTBo TemoTsl U pabora.
BHyTpeHHss 3Heprus 0JHOATOMHOTO UICAJIBHOIO ra3a

Bunae! renonepenaun

VY nenbHas TEIUIOEMKOCTD BelllecTBa. Koln4ecTBO TEMIOTHI
npu Terionepeaade. AauadaTHbIN mporece

[1epBblii 3aKOH TEPMOJAMHAMUKYU U €70 IPUMEHEHHE K
U30MpoIeccam

HeoOpaTtumocTs nporneccos B npupoae. Bropoii 3akon
TCPMOANHAMHKHU

[Tpunmun nevictBus u KII/I TernmoBoi MalvHb

Hukn Kapno u ero KIIJ|
DKkosornyeckue npoodaeMbl TEIIOIHEPTETHKI

Ob6o6maromuit ypok «MomnekyispHas ¢puznka. OCHOBBI
TEPMOIMHAMHKID

KontponbHas padota no teme «MouekyspHas (pu3nKa.
OCHOBBI TEPMOJITUHAMUKI»

Hap006pa3OBaHHe 1 KOHACHCAaIM:. I/IcnapeHHe U KHUIICHUC

AGCom0oTHas 1 OTHOCUTENbHAS BIAKHOCTh BO3TyXa.
Haceiennsiit nap

TBépnoe teno. Kpucraminueckue u amop¢Hbie Tena.
AHU30TpONUs CBOMCTB KpUcTaIoB. Kuakne KpucTaibl.
CoBpeMEHHbIE MaTEPHUAIIBI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c570e

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

bubmmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

bubmmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cSefc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK
https://m.edsoo.ru/ff0c600a

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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54

55

56

[MnaBnenue u KpuctammM3anys. Y enbHas TEIoTa
riasnenus. Cyonumanus

YPaBHeHI/IC TEII0BOro OajgaHca

DIeKTpu3anus Tel. DIEKTpUIeCKui 3apsia. /IBa Buaa
3JIEKTPUYECKUX 3apsI0B

[IpoBOAHMKH, AUDIEKTPUKHU U TIOTYTIPOBOJHUKH. 3aKOH
COXpaHEHHUS AJICKTPUIECKOTO 3apsiia

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToueuHsblit
AIIEKTPUYECKUH 3aps]

Hanpspok€aHocTh snekTpudeckoro nois. [Ipunmmn
CYIEPIIO3UIUH AIEKTPUUECKUX ToseH. JInnuu
HaIpsKEHHOCTU

Pabora cun anextpoctarnueckoro nois. [lorenuuarn.
Pa3HocThk noteHnmManos

HpOBO,Z[HI/IKI/I " JUDJICKTPHUKHU B IJICKTPOCTATUYCCKOM IIOJIC.

JlmsnexTpudeckasi IpOHULIAEMOCTD
OnexrpoéMkocTs. Konnencarop

DIIEKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPa. DHEPTrus
3apsKEHHOT0 KOHZIEHcAaTopa

JlaGopartophnast pabota "N3mepeHue 3eKTpoEMKOCTH
KOHJIeHcaTopa"

[IpuHIMn neicTBus U NPUMEHEHHE KOHAEHCATOPOB,
KOIKUPOBAIBHOTO anmnapara, CTPyHWHOro MpUHTEPA.

DneKTpocTaTHuecKast 3aluTa. 3a3eMJICHUE 3JIEKTPOnpuOopoB

SHGKTPI/I‘ICCKI/Iﬁ TOK, YCJIOBHS €TI0 CYHICCTBOBAHMUA.

IlocTosinnubIi Tok. Cuna Toka. Hanpsxenue. ConpoTuBieHHe.

3akoH OMa 11 ydacTKa Lenu

HOCHGHOB&TGHLHOG, napajijieJIbHOC, CMCIIAHHOC COCAUHCHUC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6bcc

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6f00

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c7126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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npoBoHHKOB. JJaboparopHas pabota «3yuenue
CMEILIaHHOTO COEIMHEHHSI PE3UCTOPOBY

PaboTa 1 MOIIIHOCTH JIEKTPUUECKOTO TOKa. 3akoH JIkoys-
Jlenna

3akoH OMa A1 IOJIHOM (3aMKHYTO#) 2JIEKTPUYECKON LIETIH.
Kopotkoe 3ambikanue. Jlabopatopnas padora «M3mepenue
O/1C ucToyHuKa TOKa U €ro BHyTPEHHETO COIIPOTUBIICHUS

DIIEKTPOHHAs MPOBOIUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTb CONPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

DJIEKTpUYECKUI TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX
My4YKOB

[TonynpoBoaHMKH, UX COOCTBEHHAS M IPUMECHAS
npoBoAUMOCTh. CBOMCTBA p—n-Tiepexoa.
[TomrynpoBOIHUKOBBIE TPUOOPHI

DNEKTPUUECKUH TOK B paCTBOPAxX M pacilaBax 3JIEKTPOIUTOB.

DIEKTPONUTHYECKAs JUCCOLHAIIUS. DIECKTPOIINU3

DJIeKTpUYECKUH TOK B razax. CaMmoCTOSITENbHBIN U
HECAMOCTOSTENBHBIN pa3pan. Monnus. [Lazma

DnexTpuueckre NpruOopbl U yCTPOMCTBA U UX MIPAKTUUECKOE
npuMeHeHue. [IpaBuiia TeXHUKHN 0€3011acCHOCTH

O06006marmuil Ypok «IEKTPOTHHAMUKA)

KonTtponsHas pabota no teme «IeKTpOCTATHKA.
[TocTosIHHBIN 271€KTpUYECKUI TOK. TOKM B pa3iIndHbIX
cpenax» /Bcepoccuiickas mpoBepodHas paboTa mpu
IPOBEIEHUH Ha OyMa)KHOM HOCHUTEIEe

PesepBHeIil ypok. KoHTpoipHas pabora 1o Teme
"OnexTpoauHamuka'

PesepBHeIil ypok. O6o0maromuii ypok o temam 10 kimacca

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmmoreka [JOK

0.5
https://m.edsoo.ru/ff0c7ae0

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

bubmmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c86fc

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c88be

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6¢



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

Tema ypoka

ITocTosTHHBIC MarHUTHI U MX B3aUMOACHCTBHE. MarHuTHOE
nosie. BekTop MarHuTHOM MHAYKIUU. JIMHUY MarHUTHOMN
WHIYKUIUN

MaruutHoe nosie mpoBoAHMKA ¢ TOKOM. OmnbIT DpcTreaa.
B3anMozencTere MpoBOIHUKOB C TOKOM

JlaGopaTopHnas pabota «/3yueHre MarHuTHOTO TOJIS
KaTYIIKU C TOKOM)

JlelicTBME MAarHUTHOTO TOJIS1 HAa MPOBOJHUK ¢ TOKOM. Cuiia
Awmriepa. Jlaboparopnas pabota «VccnenoBanue neicTBus
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM)»

JlelicTBME MAarHUTHOTO TOJISl HA JBHXKYIYOCS 3apSHKEHHY O
yactuity. Cuna Jlopenma. Pabora cunsl Jlopenna

OnexTpoMarHuTHas UHAYKIUS. [I0TOK BEKTOpa MarHUTHOM
uHAykuy. J/1C naayKuuy. 3aK0H IEKTPOMarHUTHOM
nHaykunn Papanes

JlaGopatopHnas pabora «lccnenoBanue siBiIeHUs
AIIEKTPOMArHUTHOW MHAYKIIMH»

NunyktuBHOCTSH. SBNeHue camonnaykuuu. IC
CaMOMHIYKITMU. DHEPTUsl MArHUTHOTO TOJISl KaTYIITKA C
TOKOM. DJIEKTPOMAarHuTHOE o€

TexHu4ecKre yCTpONCTBA U X PUMEHEHHUE: TTIOCTOSTHHBIC
MarHUThI, 3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUII, HHIYKIIMOHHAS TIEYhb

68

Bcero

KoanyecTBO 4acoB

Kontpoabsnsie  IIpakTHueckme
padoThI padoThI
1
1
1

DJIEKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9778

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9ac0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c9df4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

11

12

13

14

15

16

17

18

19

20

21

Ob6o6maromuit ypok «MarautHoe nosje. J1eKTpOMarHuTHas
VHTY KLU

KonTponbHas pabota no teme «MarautHoe moiie.
ONeKTpOMarHUTHas! MHIYKLIHS»

CBoOonHBIE MexaHNuecKue Kojebanus. ['apmonnueckue
KosieOaHus. YpaBHEHHUE TapMOHHYECKUX KOJICOaHUH.
IIpeBpanienue 3Heprun

JlaGopaTopHnas pabota «lccnenoBaHue 3aBUCUMOCTH NTEPHOAA
MaJIbIX KoJieOaHuil rpy3a Ha HUTH OT JUJIMHBI HUTU U MacChl
rpy3a»

Koneb6atenpubiii KOHTYp. CBOOOTHBIE 3JIEKTPOMArHUTHBIC
Kosie0aHus B UI€aJTbHOM KoJeOaTeIbHOM KOHTYpe. AHAIOTHs
MEXTy MEXaHUYECKUMH U IEKTPOMArHUTHBIMH
KOJIeOaHUSIMHU

®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B HJICAUTHHOM
KOJIe0aTeIbHOM KOHTYPE

[IpencraBnenue o 3aTyxaromux KojaeOaHusX. BeIHyK1eHHBIE
MexaHudeckue kojebanus. Pesonanc. BeiHyKIeHHbIC
AIIEKTPOMarHuTHbIE KoeOaHus

ITepemennsbIil Tok. CHHYCOUJANbHBIN IEPEMEHHBIN TOK.
MouHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JICHCTBYIOILEE 3HAYECHUE CUJIBI TOKA U HAIIPSKECHUS
Tpancdopmarop. [IponsBoacTso, nepenada u noTpedaeHue
AIIEKTPUUYECKON IHEPTUU

VYCTpoiCTBO U MPAKTUYECKOE PUMEHEHHE JIIEKTPUYECKOTO
3BOHKQ, TEHEpaTOpa MEPEMEHHOT0 TOKA, JINHUI
JNIEKTponepeay

OKOJIOTUYECKUE PUCKU IIPU TPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynbTypa ncrosnb30BaHus 31€KTPOIHEPTHH B TOBCEAHEBHON
KU3HH

MexaHuueckue BOJIHBI, YCJIOBUA PaCIIPOCTPAaHCHUA. HepI/IO,I[.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

bubmuorexka [JOK
https://m.edsoo.ru/ff0caf06

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb9c4

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

bubmmoreka [JOK
https://m.edsoo.ru/ff0cbd34

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

bubmmoreka [JOK


https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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25

26

27

28

29

30

31

32

33

34

35

CkopocTb pacrpocTpaHeHUs U JUTMHA BoJHbI. [lonepeunsie u
IPOJIOIbHBIE BOJIHEI

3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

ONEeKTpOMarHUTHbIE BOJIHBI, X CBOICTBA U ckopocTs. [Ikana

SJICKTPOMArHUTHBIX BOJIH

[TpuHIMITBI pagUOCBSI3U U TeleBUACHUA. Pa3BuTHe cpencT
cBs3u. Pagnomokarust

Kontponbhas pabota «Konebanust 1 BOJIHBI

[IpsamonnHeHOE pacpoCTpaHEHHUE CBETA B OJTHOPOIHOM
cpene. TodyeuHslil ICTOUYHMK cBeTa. JIyd cBeTa

Otpakenue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoenue
M300paKECHHI B TNIOCKOM 3€pKajie

[Tpenomnenue ceta. [loniHOE BHyTpEeHHEE OTpaKEHHUE.
[TpenenbHbIN Yyroi MOJHOTO BHYTPEHHETO OTPAKEHUS

Jlaboparopnast pabota «M3mepeHue mokazaresns
MPEJTOMIICHUS CTEKIIa»

JIunssl. [octpoenue nzobpaxxenuii B aun3ze. @opmyia
TOHKOHY JIMH3LI. Y BEJIINYCHUE JINH3EI

Jlaboparopnas padota «lccnenoBaHre CBONCTB
n300pakeHUH B JTMH3aX»

Hucniepcust cBeta. CriokHBIN cocTaB Oenoro cBeta. LIBer.
Jlabopartopnast pabora «Habmronenue aucnepcun cBeTay

Wntepdepennus cera. Audpakius ceera. JJudpakunonnas
perérka

[ToniepeunocTh cBeTOBBIX BOIH. [lonspuzamnus ceeta

Onrtudeckue mpuOOPHI U YCTPOHCTBA U yCIOBUS UX
0e30macHOro NMPUMEHEHUS

https://m.edsoo.ru/ff0ccas54

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bubmmoreka [JOK
https://m.edsoo.ru/ff0ccte)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc618

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350

bubmmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd 716

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd67a

bubmuorexka [JOK
https://m.edsoo.ru/ff0cddle

bubmmoreka [JOK
https://m.edsoo.ru/ff0ced22

bubmmoreka [JOK
https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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FpaHI/II_ILI MIPpUMCHUMOCTHU KJIACCUUECKON MEXaHHUKHU.
HOCTy.]'IaTLI crnernuaibHOM TCOpHUU OTHOCUTCIIbBHOCTU

OTHOCHUTENBHOCTh OOIHOBPEMCHHOCTH. 3aMez[neHHe BPCMCHU
M COKpAIICHUEC NJINHBI

OHeprus 1 UMIYJIbC PEISATUBUCTCKON yacTULbl. CBA3b Macchl
C DHEpPrUeH U UMIYJILCOM. DHEPIHUs MTOKOS

Konrponsnas padora «OnTtrka. OCHOBBI clieUaTIbHON
TEOPHH OTHOCUTEIBHOCTI

®otonsl. ®opmyna [Tnanka. DHEprus U UMITYIbC GOTOHA

OtkpeiTue u uccnenoanne Gororpdexra. Onwiter A. T
Croneroa

3akonbl porodddekra. YpaBHeHHEe DUHIITSHHA s
dororddekra. «KpacHas rpanuna» porodrddexra

Jasnenue cBeta. OnbiTel [1. H. JIeGeneBa. Xumuueckoe
IelCTBUE CBETA

TexHuuecKkre yCTpoiCTBa U MPAKTUUECKOE TPUMEHEHUE:
¢dboToseMeHT, (OTOIATIYNK, COTHEUHAs OaTapesi, CBETOIUO]

Penrenne 3amad mo reMe « Di1eMEHTHI KBAHTOBOM OTITAKI)

Monens aroma Tomcona. OnbiTel Pesepdopaa o paccessHuro
a-gacTtull. [ImanerapHas Mozaens aToma

IToctynater bopa

W3nydenue u nornomieHrue GOTOHOB MPU MEPEX0JIe aToMa C
OJIHOTO YPOBHS HEPTUU Ha Apyroi. Buuael ciekrpos
BousiHoBBIE cBOMCTBA yacTull. BonHb! ne bponns.
KopnyckynspHo-BonHOBOH gyann3m. CIOHTaHHOE U
BBIHYKJICHHOE U3Ty4YCHUE

OTtkpoiTHe paguoakTuBHOCTH. OnbITH Pe3depdopaa mo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubmmoreka [JOK
https://m.edsoo.ru/ff0cfc68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf610

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cfel6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cffc4

bubmmoreka [JOK
https://m.edsoo.ru/ff0d015¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0302

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubmuorexka [JOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK


https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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OMPCACIICHUIO COCTaBa paIMOAKTUBHOT'O U3JITYUCHU

CaoiicTBa anb(da-, 6era-, ramma-u3nydcHus. Briusaue
paZ[I/IOElKTI/IBHOCTI/I Ha JKXUBbIC OpFaHI/I3MI)I

OTxkpbITHE IPOTOHA U HeTpoHa. M3oTombl. Anbga-pacnaf.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4eHUE

OHeprus CBA3M HyKJIOHOB B siApe. SIIepHbIE peakLnu.
SAnepusiii peaktop. [Ipodaembl, mepcrneKTUBBI, 3KOJIOTHYECKUE
aCIIEKTBI IEPHOU DHEPreTUKU

DnemeHTapHble YacTullbl. OTKpBITHE TO3UTPOHA. MeTo b1
HAOJIO/IEHUS ¥ pErHCTPAIK SJIEMEHTAPHBIX YaCTHI.
Kpyrasiit cton «DyHIaMmeHTalbHbIE B3aUMOICHCTBUSL.
EnuncTBO usnyeckoil KapTUHBI MUPay

Oranbl pa3BuTHs acTpoHOoMuUU. [Ipuknaanoe u
MHPOBO33pEHYECKOE 3HAUEHUE acCTPOHOMUU. Bua 3BE31HOTO
Heba. Co3Be3ausi, spKkue 3BE3/bl, MIIAHEThI, UX BUTUMOE
nerxkeHne. CoaHeuHas cUCTeMa

Comnnne. ConHeuHas akTUBHOCTB. McTounuk sneprun CosHia
" 3BE3N

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI TTIABHOM
MOCIIeI0BaTeILHOCTH. BHYTpeHHEe cTpoeHue 3BE3 .
COBpeMeHHI:IC HpeI[CTaBJICHI/I}I (0) HpOI/ICXO)KIIeHI/II/I nu
spomronrii COJIHIA U 3BE3]T

Muieunsiii [lyte — nama ["anaktuka. [lonoxenue u
newxenne Conuua B ['anaktuke. ["anaktuku. YEpHbIe bIpHI B
s/Ipax rajJjakTUk

Bcenennas. Paz6eranue ranaktuk. Teopust bombioro
B3pbIBa. PenukroBoe uznydyenue. MeraranakTuka

Hepemennsie npobieMbl aCTpOHOMUU

KonrposnbHas pabora «1eMeHThl aCTPOHOMHMHU U
acTpoU3UKI»

https://m.edsoo.ru/ff0d0fd2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Ob6o6maromuit ypok. Ponb pU3MKH 1 acTpOHOMHHU B
SKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COLMAIIBHOU U 3TUYECKOU
cepax AesITeNLHOCTH YEeIOBEKA

O6o06matromuii ypok. Posb 1 MecTo GU3HKK U aCTPOHOMUU B
COBPEMEHHOM HayYHON KapTHUHE MHUpa

Ob6o6maromuit ypok. Ponb pusnueckoii Teopun B
(bopMHUPOBaHUH MPEJCTABICHUN O PU3NUECKON KapTUHE MHUpa
Ob6o6maromuit ypok. Mecto (puzndeckoil KapTUHBI MHUpa B
00I11eM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJIE

Pe3epBHbIil ypok. MarauTHOE 1moJie. DIeKTpOMarHuTHas
WHIYKIIHS

PesepBubIil ypok. OnTuka. OCHOBBI CHIEIIUATBHON TEOPUHI

OTHOCUTCIBHOCTHU

Pezepuslii ypok. KBantoBas gusmka. D1eMeHTHl aCTPOHOMHHU
U acTpou3UuKu

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECITEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

1. ®uzuka-10» / I'. . Makumes, b. b. byxosues, H. H. Corckuii. Kiaccuueckuii kypc,
0a30BbI U yriyOneHHbIl ypoBHH/ U3narensctBo «IIpocsemenue» 2019 r.

2. «®usuka-11» / I'. 4. Mskuwes, b. b. byxosues, B. M. Uapyrun, nox penakuueit H. A.
[TapdentreBoii. Kimaccuueckuit kypc, 0a30BbIil 1 yriayOneHHbI ypoBHU/ M3aaTenbCcTBO
«ITpocsemenue» 2019 r.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

1. ®usuka. 10 kiacc. ba3oslil ypoBeHb. Metoauueckoe nocodue, [lerposa M. A.,
Kynpssues B. B., Kopnopanus «Poccuiickuii yueonux» 2019 r.

2. @uzuka. 11 knacc. ba3oslit ypoBensb. MeToanueckoe nocodue, IletpoBa M. A.,
Kynpssues B. B., Kopnopanus «Poccuiickuit yue6uux» 2020 r.

3. ®usuka 10-11, meTonnueckue Marepuaisl 11 yuurens, Tuxomupona C. A.
Mmuemosuna 2014 r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET
. . bubnmoreka nudposoro odpazoBarenbHoro konteHTa (https://lesson.edu.ru/catalog)

1
2. ®I'NC Mos mkona (https://lib.myschool.edu.ru/)

3. Poccuiickas anexktponHas mkosa (https://resh.edu.ru/)
4

5

Odurmansueiit caiit Poco6puaazopa (https://obrnadzor.gov.ru)
. ObOpazoBarenbHbIN OPTAN JJIs MOATOTOBKH K 3k3ameHam "CJIIAM I'MA"
(https://sdamgia.ru)
Caitt nnsa yuuteneit ¢pusuku u ux yueHukoB (http://www.fizika.ru)
DJeKTpoHHBIE 00pa30BaTENbHBIC PECYPCHI U3 €MHON KOJUIEKIIUU ITU(PPOBBIX
obpazoBatenbHbIX pecypcoB (http://school-collection.edu.ru/),
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