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IHHOACHUTEJIBHAS 3AIINCKA

IIporpamMma o ¢uzrke 6a30BOT0 YPOBHS Ha YPOBHE CpeIHEro oomero oopa3oBaHus pazpadoraHa
Ha OCHOBE TIOJIOKEHUH M TpeOOBaHUI K pe3ysIbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON ITPOTPaMMBbl,
npencraBieHHBIX B PI'OC COO, a Taxxke ¢ yaérom QenepansHOl pabodeii mporpaMMbl BOCIIUTAHUS U
KOHIETIINKA TIperoAaBanus ydeOHoro mpenmera «QPu3mka» B 00pa30BaTENbHBIX OpPTaHHM3AIHIX
Poccwuiickoit @enepannu, peanu3yoninX OCHOBHBIE 00pa30BaTeIbHbBIE POTPAMMBL.

CopepxkaHne MporpaMMbl MO (U3WKE HANpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYIHON
KapTuHBI Mupa oOydatomuxcs 10—11 xmaccoB mpu oOydeHnn ux ¢pu3rke Ha 0a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-JIeSTEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METaNpeJIMETHBIM pe3ylbTaTaM OOYYeHHS, a TaKKe
YYUTBIBAET HEOOXOAMMOCTh PEaTH3allii MEXIPEAMETHBIX CBs3ell (U3NKKM C €CTEeCTBEHHO-HAYyYHBIMU
y49eOHBIMU TIpeIMeTaMy. B Hell ompeAemnsioTcss OCHOBHBIE IeNTM M3y4YeHus (PH3UKH Ha YPOBHE CPETHETO
o0mero o0Opa3oBaHUs, IUIAHUPYEMbBIE pPE3YyJNbTaThl OCBOCHHA Kypca (DH3WKH: JTHMYHOCTHBIE,
MeTanpeMETHbIC, TPeMETHBIC (Ha 0a30BOM YPOBHE).

[MporpaMma mo pu3nKe BKIOYAET:

® IUIAHUpYEMBIE pPE3ylbTaThl OCBOCHHSA Kypca (u3Wkum Ha 0a30BOM YpPOBHE, B TOM YHCIIE

MpeIMETHBIE PE3YNIBTATHI M0 TOJaM 00YUIEHUS;

e coxepxanue yueOHoro npeamera «Ou3nuka» mo rogam o0ydeHusI.

Ou3nka Kak Hayka O HamOoiee OOIMIMX 3aKOHAX TMPUPOABI, BHICTYNas B KadecTBE y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKIAJ B CHCTEMY 3HaHHH 00 OKPYXKaroIleM MUpe.
[konpHBI Kypc (DM3UKH — CHCTEMOOOPA3yIOMIUI sl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJBKY (PH3MYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBICHUN, N3y4aeMbIX XUMUEH, OMOIOTHEH,
¢usngeckoii reorpadueii u actpoHoMuei. Microns3oBaHe 1 aKTUBHOE ITPUMEHEHUE (PU3NIESCKUX 3HAHUIMA
OTIpeieNsieT XapaKTep W Pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B cdepe 3HEePreTHKH, TPAHCIIOPTa,
OCBOGHHUSI KOCMOCA, TOJYYCHHS HOBBIX MAaTEpPHaJOB C 3aJlaHHBIMH CBOWCTBAMHU W Npyrux. V3ydeHue
(hM3MKH BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBaHNE €CTECTBEHHO-HAYYHON KaPTHHBI MUpa 00yJaroIiXcs,
B (QOpMHpOBaHHE YMEHHI NPUMEHSATh HAYYHBIH METOJ[ MO3HAHWs TPU BBINOJHEHHH WMU YYeOHBIX
HUCCJIEIOBAHUN.

B ocHOBY Kypca Qu3uKH 15t YPOBHS CpeTHETO 00IIero 00pa3oBaHuUs OJIOKEH Psfl HIeH, KOTOpPBIS
MO’KHO pacCMaTpHBaTh KaK MPUHIIMITEI €T0 MOCTPOSHUSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEWl Kypc SIBIIIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJICP)KUT Marepwajl W3 BCeX pa3feNioB (DHM3WKH, BKIOYAeT KaK BOMPOCH KIACCHYECKOH, Tak H
COBpEeMEHHO! (hU3HKH.

Hoesn cenepanuszayuu. B cOOTBETCTBUM C HeW MaTepuasl Kypca (GU3WKH OOBEAMHEH BOKpPYT
¢usnyeckux Teopuil. Bemymmm B Kypce siBisieTcss (DOPMHUpOBaHWE MPENCTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTEepHH, BEIIECTBE U IOJIE.

Hoess cymanumapusayuu. EE peanuzanms mnpeanonaraeT UCIOJIb30BAHUE TyMaHUTAPHOTO
noTeHnuana Gpu3ndeckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3UKHU C pa3BUTHEM OOIIECTBA, a TaKKe
C MUPOBO33pPCHUYCCKUMU, HPABCTBEHHBIMHA 1 OKOJIOTHUYCCKUMU HpO6HeMaMI/I.

Hoes npuxnaonoil nanpaerennocmu. Kypce hu3uky mpeamoisaraeT 3HaKOMCTBO € IITUPOKAM KPYTOM
TEXHHUYCCKHUX U TEXHOJIOTHYCCKUX HpI/IHO)KeHI/Iﬁ N3Yy4YCHHBIX TeOpI/Iﬁ U 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi TOCPEACTBOM BBEJICHHS JJIEMEHTOB COJCPIKaHUsI, TOCBIAIIEHHBIX
9KOJIOTHYECKUM MpobIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHEM TEXHUKU M TEXHOJIOTHH, a
Takxke 00CyXIeHHs pobiIeM paloHATFHOTO MPUPOJIONIOIH30BaAHMS U SKOJIOTUIECKOH Oe30MacHOCTH.

Crep>KHEBBIMH dJIEMEHTaMU Kypca (DM3MKH Ha YPOBHE CpeJTHEro OOIIero oO0pa3oBaHUsl SBISIFOTCS
¢usnyeckue Teopun ((HopMUPOBAaHUE MPEIACTABICHUH O CTPYKTYpE MOCTPOCHMS (U3UYSCKOW TEOpHH,
poin (I)YHZIaMeHTaJIBHI)IX 3aKOHOB U MMPUHIIUIIOB B COBPEMEHHLIX IMPEACTABJICHUAX O IMPUPOAC, T'paHruIax
IIPUMECHUMOCTHU TeOprI, IJId onnrCaHuA €CTECTBEHHO-HAYUYHBIX SIBJICHUH 1 HpOHeCCOB).



CucTeMHO-IeATENFHOCTHBIM TOAX0[ B Kypce (M3MKHM peanu3yercs Hpekae BCero 3a CUET
OpraHu3alMy SKCIEPUMEHTAIBHON nesTenbHoCTH o0yyaromuxcs. s 6a30Boro ypoBHs Kypca (Gu3nKu —
9TO UCTOJNB30BaHUE CUCTEMBI (PPOHTATIBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOpHBIX padorT,
KOTOpbIe B MporpaMMme no (us3uke oObeAMHEHBI B OOLIMI CMHCOK YYEHHYECKHX MPAKTHUECKUX paloT.
Boienenne B yka3aHHOM TiepedHe JaOOpaTOpHBIX PadOT, MPOBOAMMBIX Ui KOHTPOJS U OILICHKH,
OCYIIECTBIISIETCSl YIaCTHUKaMU 00pa30BaTeNbHOTO Mpoliecca UCXOAs 3 0COOCHHOCTE! MIaHUPOBaHUA U
ocHamieHust kabunera ¢usuku. [Ipm sTOM oObOecmeumBaeTcsi OBJajJeHHE OOYYAIOIIUMHCS YMEHHAMH
MPOBOJNTH KOCBEHHBIE M3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BENUYMH W MOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonbmioe BHUMaHWE ynenseTcsl PEUICHUIO PacyETHBIX M KadecTBEHHBIX 3amad. [Ipu stom s
pacu€THBIX 3aJad NPHOPUTETOM SIBISIFOTCA 3aJaud C SIBHO 33JaHHOHW (PU3MYECKOH MOJEINBIO,
MO3BOJIAIONINE PUMEHATh U3YUYEHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfenia Kypca, Tak U
MHTETPUPYsI 3HAHUS U3 Pa3HBIX pa3fenoB. s KAUeCTBEHHBIX 33/1a4 MPHOPUTETOM SIBIISIIOTCS 3a/laHHs Ha
0o0BsICHEeHHE TPOTEKaHHWS (QHU3MUYECKHX SBICHWNA W TPOLECCOB B OKPYKAIOLICH JXKWU3HHU, TpeOyromue
BbIOOpa (hHU3NUECKO MOJENH I CUTYyallui MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpebdoBaHusiMu PI'OC COO k MaTepualbHO-TEXHHUYECKOMY OOECIEUCHUIO
yueOHOro mpornecca 6a30BbIH YpOBeHb Kypca (PU3UKK Ha YPOBHE CPEIAHEro 00IIero oopa3oBaHusl T0JHKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOWMHeTa (U3UKH WM B YCIOBHAX MHTEIPHPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (U3MKM JOJDKHO OBITh HEOOXOIMMOE
nabopatopHoe 00OpYIOBaHHE JUIsl BBHIMOJHEHHs YKa3aHHBIX B TpOrpaMMe M0 (PHU3MKE YUYESHHUECKHX
MPAKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PYTIOBaHHE.

JemoncrpanuonHoe o0opynoBaHue (GpopMUpPyeTCss B COOTBETCTBUM C HNPUHIMUIIOM MUHHMAaTbHOU
JOCTaTOYHOCTH M 00ecreyuBaeT MOCTAaHOBKY IMEPEYUCICHHBIX B MpPOrpaMMe IO (DU3MKE KIFOYEBBIX
JEMOHCTpaUMi Uil  HCCICHOBAaHMS M3Y4YaeMbIX SBJICHUH W  IMPOLECCOB, OMIUPUIECKUX U
(byHAaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX IPUMEHEHUH.

JlaboparopHoe oOopymoBaHHWE IJIs YYEHHYECKHX IPAKTHYECKUX paboT ¢dopMupyercs B BHIE
TEMAaTU4YEeCKUX KOMIUICKTOB M OOecleurBaeTCcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX OOydaroIIuXcs.
TemaTrueckue KOMIUIEKTHI JIAOOPAaTOPHOTro 000pyI0BaHUS TOJDKHBI OBITH MOCTPOSHBI HA KOMILJIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX U HU(POBBIX MPHOOPOB, a TAKXKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B
BuJie U(POBHIX JTabopaTopHil.

OCHOBHBIMH LIEJIIMU M3Yy4eHHsI (DU3UKU B 00111eM 00pa30BaHUU SIBIISIOTCSL:

e (QopMupoBaHHE HMHTEpEca M CTPEMIICHHs OOYYaIOUIMXCS K HAyYHOMY HM3YYCHHUIO MPHUPOJIHL,

PasBUTHE X UHTEIUIEKTYaJbHBIX 1 TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTAaBICHWA O HAyyHOM  MeTojAe TMo3HaHusS u  (opmHUpoBaHUe
UCCIIEIOBATENBCKOTO OTHOIICHHUS K OKPYKAIOLIIM SIBIICHUSIM;

e (QopMupoBaHHEe HAYYHOTO MUPOBO33PEHUS KaK pe3yjIbTaTa U3yuyeHHs OCHOB CTPOCHUS MaTepUH
U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKY;

e (QopMupoBaHue yMEHHH OOBSCHATH SBJIEHUS C HCIOJIb30BaHHEM (PH3MUYECKUX 3HAHUN U
HAaYYHBIX JI0OKa3aTeIbCTB;

e (QopMupoBaHHE MPEICTABICHUN O POJH (QU3UKU JUI Pa3BUTHSA APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH.

JocTiwkeHne 3TUX 1eneld o0ecreunBaeTcsl peleHHeM CIeIyoIHX 3a/1ad B MpoLecce U3ydeHHs

Kypca (pu31uKH Ha ypOBHE cpeHero o0miero o0pa3oBaHusl:

e TproOpeTeHne CUCTEMBI 3HAHHUH 00 00IMUX PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKIIIOYAss MEXaHUKY, MOIEKYJSIPHYIO (QH3HKY, JJIEKTPOJAWHAMUKY, KBAaHTOBYIO (H3HKY U
JJIEMEHTHI acTPO(PHU3HUKH;

e (QopMupoBaHue yMEHHH NPUMEHATH TEOPETHYECKHE 3HAHHS Ui OOBSICHEHUS (PH3MUYECKHX
SIBJICHUH B IIPUPOJIC W JUTS NPUHATHS PAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KHU3HMU;



® OCBOCHHE CIIOCOOOB pEIleHHs Pa3IM4YHbIX 3a/1ad C SBHO 3aJlaHHON (DU3WYECKOl MOJeIbIo,
3a/1ad, MOIPa3yMEBAIONINX CaMOCTOSTEIbHOE CO3[aHue (DU3MYECKOW MOMENH, aJeKBaTHOM
YCIIOBUSIM 33/1a4H;
e TIOHMMaHWe (UBMYCCKUX OCHOB W TPHUHIMIIOB JEHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MTPOIECCOB, X BIUIHUS Ha OKPYKAIOIIYIO CPELY;
® OBJAJCHHC METOJAaMU CaMOCTOSTEIHLHOTO TUIAHUPOBAHUS W TPOBEIACHUS (U3UYCCKUX
JKCIICPUMEHTOB, aHAJM3a M WHTEpIpeTaluu WHGOPMAIUHU, ONPEACICHHS JIOCTOBEPHOCTH
MOJTy4YEHHOT'O PEe3yJIbTaTa;
® CO3JaHUE YCIOBUM Il pa3BUTUS YMEHUHW IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKOU
JICSATEIILHOCTH.
Ha usydenue ¢usuku (0a30BbIi YpOBEHBb) Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUS OTBOJIUTCS
136 gacos: B 10 knacce — 68 yacoB (2 waca B Henenro), B 11 kiacce — 68 yacoB (2 yaca B HEJICIIO).
[Ipennaraemplii B mporpamme 1o (U3HMKE IEpeueHb JIA0OPATOPHBIX M MPAKTHYECKUX paboT
SIBJIICTCS PEKOMEH/IOBAHHBIM, YUYHTEIb JIeJacT BBHIOOP MPOBEIACHUsS JTAOOPATOPHBIX PAabOT U OMBITOB C
y4ETOM WHAMBUIYATLHBIX 0COOCHHOCTEH 00YYarOIINXCS.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 MO3HAHUS
®uszuka — Hayka O mnpupone. Haydnele MerTombl IO3HaHUS OKpyKawouero wmupa. Poub
9KCIEPUMEHTA U TEOPUH B POLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PH3HKE.
MopenupoBanne GU3NUECKUX ABJICHUN U TpoueccoB. Hayunsie rumotessl. dusndeckue 3aKOHbBI U
TeopuHd. [ paHULBI MPUMEHUMOCTH (PU3MUYECKHUX 3aKOHOB. [I[pUHIINT COOTBETCTBHSL.

Posb 1 MecTo Qusuku B HOpMUPOBaHUH COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B MIPAKTUYECKOI
JIeSITENIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHajoroBrle u HI/I(prBI)IC HU3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIbIOTCPHBIC JATUNKHU.

Pa3nen 2. Mexannka

Tema 1. Kunemamuxka

Mexanuueckoe aBmkeHue. OTHOCHUTENIBLHOCTh MEXaHMYeCcKoro nBrokeHus. Cucrema oOTCUéTa.
Tpaexropus.

Ilepemernienne, CKOpOCTh (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHUalbHON
TOUYKH, UX MIPOEKLIUU Ha OCH CUCTEMBI KoopauHaT. ClokeHHne NepeMelieHnid U CI0KeHUE CKOPOCTEeil.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSAMOJHMHEWHOe JaBrKeHHe. ['padukm 3aBHcHMocTH
KOOPIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NEPEMELCHUSI MATEPUAIIEHOW TOUYKH OT BPEMEHH.

CBo0OogHOE TTaieHne. Y CKOpeHre CBOOOTHOTO MaACHUSI.

KpuBonuneitHoe nBwxkeHue. [[BrkeHue MaTEpUAIbHOM TOYKH IO OKPY>KHOCTU C MOCTOSIHHOU IO
MOJIYIIF0O CKOPOCTBIO. YTJOBas CKOpPOCTb, IHWHEWHas CKOpocTh. llepmon um dactora oOpamieHus.
LleHTpOCTpEMHUTENBEHOE YCKOPEHHE.

TexHHueckre YCTPOWCTBA M NPAKTUYECKOE NPHUMEHEHHE: CIUAOMETpP, IBM)KEHHE CHapsIIOB,
LIETHbIE U pEMEHHBIE TTepeJayu.

Lemoncmpayuu

Mogens cucteMbl 0TCUETa, WILTIOCTPALKS KHHEMAaTHUECKUX XapaKTEPUCTHK ABHKCHHUS.

IIpeoOpa3oBanue ABMKEHUH € UCIIONB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tazenue Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue aprkeHus Tena, OpOLIEHHOTO MO YIIIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepeHne yckopeHusi CBOOOTHOTO MaJeHusI.

Hanpasnenue ckopocT py ABUKEHHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

N3yyeHre HEpaBHOMEPHOT'O JBMXKEHUSI C 1IETIbI0 ONpeeIeHUs] MTHOBEHHOW CKOPOCTH.

HccnenoBaHue COOTHOILIEHHMS MEXKAY IyTAMH, NPOWICHHBIMH TEJIOM 3a IIOC/IEAOBAaTEIbHBIC
paBHbIE NPOMEXYTKHM BPEMEHH IPH PABHOYCKOPEHHOM [BM)KEHHHM C HAYalbHOW CKOPOCTHIO, PaBHOM
HYJIIO.

M3yueHue ABUKEHUS IAPUKA B BSI3KOW HKUAKOCTH.
W3ydenve ABrKeHus Tena, OpPOIIeHHOTO0 TOPU3OHTAIBHO.
Tema 2. /lunamuxa

IIpunuun ortHocutenbHOCTH ['amunes. IlepBeiii 3akoH HeroTona. MHepuuaibHbIE CHCTEMBI
OTCUéTa.

Macca Tena. Cwra. [puamum cyneprmosunmu cuil. Bropoit 3akoH HeloToHa i1 MaTepHalbHOMN
Touku. Tperuii 3akoH Hpr0TOHA 111 MaTepuanbHBIX TOYEK.

3akon BcemupHoro tarorerus. Criia TsokecTu. [lepBast kocMuaeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH 'yka. Bec tena.



Tpenune. Buapl Tpenus (mokosi, ckombxeHwus, kaueHus). Cuma Tpenus. Cyxoe Tpenue. Cuna
TPEHUs CKOJbKEHHA U cuiia TpeHus nokosi. Koadgduuuent tpenns. Crina cOnpoTHBICHUS MPU ABHKCHUN
Tena B XKHUIKOCTH WUJIH rase.

[TocTynarensbHOe U BpalaTeabHOE IBM)KEHUE aOCOMIOTHO TBEPIOTO Tena.

MoOMeHT CHIIbl OTHOCUTENBHO OCcH BpaleHus. [Inedo cumnsl. YcnoBus paBHOBECHs TBEPIOTO Tea.

TexHndyeckue ycTpoWCTBAa M NPAKTHMYECKOE MPHUMEHEHHWE:  TOALIMIHMUKY, JABM)KEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue uHepIUM.

CpaBHEHHME Macc B3aUMOJICHCTBYIOLIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTHU OT eOpMaLny.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U MaJCHUU.

CpaBHeHHE CUJI TPEHUS MTOKOS, KaYeHHS U CKOJIbKECHHUS.

YcioBus paBHOBecHs TBEPAOro Tena. Buibl paBHOBecHs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuyenue nBukeHus: Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIONIMX B MPY)KUHE M PE3HHOBOM 00pasIe, OT
ux nedopMarim.

HccnenoBanne yciaoBHI paBHOBECHS TBEPAOTO TeNa, HIMEIOLIETO OCh BPALICHMS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

HNmnynec MaTepuaibHOM TOYKM (Tena), CUCTEMBl MaTepHalbHBIX TOueK. Mmmynsc cuimbsl u
WU3MEHEHHUE UMITyJIbCa Tella. 3aKOH COXPAHEHUS UMITyJbca. PEakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTE CUIIBI.

Kunerndeckas sHeprusi MaTepuaibHOU TOUKH. TeopemMa 00 N3MEHEHNN KHHETHYECKOW YHEPTHH.

IlorenunanbHas sHeprus. lloTeHuumanbHas OBHEPrus ynpyro Ae(GOpMHUpPOBAHHONW NPY>KUHBIL.
[ToreHunanbHas HEPrys Tejaa BOIU3K HOBEPXHOCTH 3eMIIN.

IToreHuranbHpIe U HENMOTEHIMAIBHBIE CHIIbl. CBsI3b paObOTHl HEMTOTEHIUAIBHBIX CUJI C U3MEHEHUEM
MEXaHWYECKOH IHEPTHH CUCTEMBI TeN. 3aKOH COXPaHEHUS MEXaHUYECKOM SHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4YecKkre yCTpOHCTBa M MPAaKTUIECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET,
JIBUKEHHE PAKET.

Lemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHMUE.

Ilepexon NOTeHIMATBEHON 3HEPIUY B KUHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

W3yuyenne abCOMIOTHO HEYIIPYTOro yapa ¢ MOMOIIBIO TBYX OJMHAKOBBIX HUTSHBIX MAsSTHUKOB.

HccnenoBanne cBsizn pabOTHl CHIIBI C M3MEHEHHMEM MEXaHWYEeCKOW SHEPTHH Tella Ha TpUMepe
pacTsDKEeHUS] pe3NHOBOTO KTyTa.

Paznen 3. MoJekyasipHas pu3nka U TepMOAUHAMHUKA
Tema 1. Ocnogbl MoNeKyAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TIOJIOXKEHHSI MOJEKYJISIPHO-KMHETUYECKOW TEOPHH M WX OMNBITHOE OOOCHOBAaHHE.
BbpoynoBckoe nBwkenue. duddysus. Xapaktep ABMKECHHS W B3aUMOJICHCTBUS YaCTHI[ BELIECTBA.
Mogenu CTpOeHUS Ta30B, JKUAKOCTEH M TBEPIBIX TENI U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE JTHUX
Mozeneil. Macca u pazmeps! Mosnekyi. KonmdaectBo Bemectsa. [loctostaras ABoraapo.
TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Lenbcus.



Mopens wuneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOopUHn
UAeaNbHOrO Taza. AOCOMIOTHas TemIeparypa Kak Mepa cpeJHed KWHETHYEeCKOW SHEPruH TEIIOBOTO
nBrkeHus dactul] rasa. llkama temnepatyp KenbsBuna. I'a3oBble 3akoHbl. YpaBHeHuHe MeHnpaeneeBa—
Knaneiipona. 3axon lanpToHa. M30mpoieccsl B H1€aIbHOM rasze ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npencraBaeHne H30IPOLIECCOB: U30TEpPMa, H30X0pa, n300apa.

TexHMUECKHE YCTPOWCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpadmu MOJIEKYNl OpraHuYecKuX
COEIHECHU.

OnbITel 10 TU¢PY31N KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBH)KECHUSL.

Mogens onbita LTepHa.

OnbIThI, OKA3BIBAIOLIUE CYIIECTBOBAHUE MEKMOIEKYISIPHOTO B3aUMOJIEHCTBHUS.

Mopnens, WITIOCTpUPYIONIAs MPUPOAY JAaBJICHHS ra3a Ha CTEHKH COCY/a.

OnBITHI, WITIOCTPUPYIOLIUE YPAaBHEHNE COCTOSHNUS UACATBHOIO Ta3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

OmnpeneneHne Macchl BO3[yXa B KIACCHOW KOMHATE Ha OCHOBE M3MepeHHMH 00bEMa KOMHATHI,
JaBJICHUA U TCMIIEPATYpPhbl BO34yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSHUS pa3peKeHHOTO rasa.

Tema 2. Ocrosbl mepmoouHamurku

TepMmonnHaMuveckast cucreMa. BHyTpeHHsISI DHEPTUs TEPMOIUHAMHYECKON CHUCTEMBI U CITOCOOBI
e€ m3meneHns. KommuecTBo TemnmoTel U paboTta. BHyTpeHHSS SHEPrus OAHOATOMHOTO HEalbHOTO Ta3a.
Bune! Temmonepenadn: TEIIONPOBOAHOCTh, KOHBEKITHS, H3IyICHUE. Y IeTbHas TETUTOEMKOCTh BEIECTBA.
KommuecTBO TETIOTH pH TeIUIoNepeaye.

[lonstne 06 amgmabaTtHOM mpomecce. IlepBriit 3akoH TepMmomuHamuku. llprMeHeHHe mnepBoro
3aKOHA TEPMOJWHAMUKH K M3omporeccaM. | padndeckas nHTEppeTanus padoTHI raza.

Bropoii 3axoH TepmoauHaMukn. HeoGpaTuMocTh IpoIieccoB B IPUPOJIE.

TenmoBsie Mamuebl. [lpuHIMNBL MeHCTBUS TeruioBBIX MammH. [IpeoOpazoBaHus »HEprum B
TEIUIOBbIX MamnHax. Koaddumuent mone3Horo neiictBus TterioBod Mammebl. [lukn Kapao m ero
KOA(PGUITUEHT TIOJIE3HOTO JIEHCTBHS. JKOIOTHUECKHE TPOOIEMBI TeTITIOIHEPTETHKH.

TexHUYecKHe yCTPOWCTBA M IPAKTHYECKOE MPUMEHEHHWE: JBHUraTellb BHYTPEHHErO CTOpaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUIIHOHED.

Lemoncmpayuu

W3meHneHnue BHYTpeHHEH SHEPTHH Tella IPHU COBEPIIEHHH PaOOTHI: BBUIET MPOOKU M3 OYTBUIKH IO
JIEHCTBHEM CXKaToro BO3/AyXa, HarpeBaHue »ddupa B JaTyHHOH TpyOke TyTEM  TpeHUs
(BUIEOIEMOHCTpAITHS).

N3meHenue BHyTpeHHEH SHEPruy (TeMIepaTypsl) Tela MMpH Terionepeaye.

OmnbIT 110 aAa0aTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHBEIM OTHHBOM).

Mopnenu napoBoii TypOUHBI, [BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

M3mepenue yaenbHON TENIOEMKOCTH.

Tema 3. Azpezamnbie cocmoanusa eeujecmea. Mazosvie nepexoovl

[TapooOpa3oBaHre u KoHAeHcanus. lcnapeHue W KumneHue. AOCOJIIOTHAs M OTHOCHUTENIbHAs
BIQXHOCTh BO3Ayxa. HacelmeHHslid map. YaempHas TemioTa mapooOpa3oBaHHA. 3aBUCHMOCTH
TEMIICPATYPhI KUIICHHUA OT AaBJICHUA.

Teépnoe Teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPONHS CBOMUCTB KPpUCTAILIOB. JKuakue
kpuctayuibl. CoBpeMeHHbIe MaTepuaibl. [ImaBnenne u KpucTammu3anus. Y JeibHas TEIUIOTa IJIaBICHUS.
CyOmmmartust.

YpaBHeHHE TEIIIOBOTO Oaanca.



TexHudeckue yCTpOHCTBa U MPAKTUUECKOE TPUMEHEHHUE: TUTPOMETP U MICUXPOMETP, KaJOPUMETD,
TEXHOJIOTUH MOJYYCHHS] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TApPOB.

Kunenue npu NOHM>KEHHOM JAaBICHUH.

Crioco0bl U3MEPEHHUS BIKHOCTH.

HaGnronenue HarpeBaHus U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JeMoHCTpalus KpucTaioB.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomol

N3mepeHne 0THOCUTETBHOM BIAXKHOCTH BO3AyXa.

Pasnen 4. DnekTpoaunaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanusa Ten. OJeKTpudeckuil 3apan. [Ba Buaa anekTpuyeckux 3apsaoB. [IpoBogHuKW,
JUBIEKTPUKY U MOTYTIPOBOAHUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsja.

BzaumoneiictBue 3apsioB. 3akoH Kynona. TouedHbI SJEKTPUUECKUN 3apsll. DIEKTPUUECKOE
nosie. Hanpsbk€HHOCTD AniekTpuuyeckoro noss. IIpuHimn cynepno3uuuu 31eKTpUdecKux noiei. Jlnaum
HaANPsKEHHOCTH 3JEKTPUIECKOTO MOJIS.

Pabota cun asnekrpoctatmueckoro moiisi. [lorennman. Pasnocts mortenuumanos. [IpoBomHuku u
JTURJIEKTPUKH B 3JIEKTPOCTaTHYECKOM ToJje. JAuaaekTprudeckas IpOHULAEMOCTb.

OnekrpoémkocTh.  KoHaeHcaTop. ONEKTpOEMKOCTh  IUIOCKOIO  KOHAECHCATOPA.  DHEPrus
3apsDKEHHOT0 KOHZIGHCAaTopa.

TexHuueckre yCTPOMCTBA M TNPAKTHYECKOE NPUMEHEHHE: 3JEKTPOCKOI, AIIEKTPOMETD,
3NIEKTPOCTATHYECKasl 3allNUTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB, KOHIEHCATOP, KOMMPOBAIBHBINA amnmapar,
CTpYHHBII NpUHTED.

Lemoncmpayuu

YeTpocTBO U MPUHIMI IEUCTBHUS SIEKTPOMETPA.

BsanmMoneiicTBrue HadJIEKTPU30BAHHBIX TEIL.

DJeKTprUYEecKoe 1oJIe 3apsHKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

OneKkTpocTaTuyeckas 3aluTa.

JM3IeKTPUKH B 3JIEKTPOCTATUIECKOM I10JI€.

3aBHCUMOCTb JIEKTPOEMKOCTH INIOCKOTO KOH/IEHCATOpa OT IUIOILAAN IUIACTHH, PACCTOSHUS MEX Y
HUMH U TU3JICKTPHUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsLKeHHOro KOHJIEHcaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

W3mepeHne 371eKTpOEMKOCTH KOHEHCATOPA.

Tema 2. llocmoannstii 31exkmpuyeckuil mox. Toxu 6 paznuunpix cpedax

OIEKTPUYECKUN TOK. YCIIOBUS CYLIECTBOBAHHS 3J€KTpUueckoro Toka. Mcrounuku toka. Cuna
TOoKa. IIOCTOSAHHEBIN TOK.

Hampsoxenne. 3akorn OMa 11 y4acTKa HemnH.

DNEKTPUYECKOE COMPOTHBICHHUE. YAENbHOE COMpOTHBIEHHE BemlecTBa. llociemoBaTensHoe,
napajuieIbHOe, CMEIIaHHOE COeTMHEHHE TPOBOHUKOB.

Pabota amektprudeckoro Toka. 3akoH Jxoynsa—JIenma. MOIHOCTE 3JIEKTPUIECKOTO TOKA.

DNEeKTPOABMKYINAS CHJIa ¥ BHYTPEHHEE CONPOTUBIICHNE NCTOYHHUKA TOKA. 3aKoH OMa ISl TOJTHOU
(3aMKHYTO#) 3nekTprudeckoi nenu. KopoTkoe 3aMbIKaHmue.

ONeKTpoHHasT TPOBOJUMOCTh TBEPIBIX METAIJIOB. 3aBHCHUMOCTH COIPOTHBIICHHS METAIJIOB OT
Temneparypsl. CBEpXIIPOBOAUMOCTb.

DnexTpuyecKkuil TOK B BakyyMe. CBOMCTBA IEKTPOHHBIX ITYYKOB.



[onynpoBoguuku. CoOCTBEHHAsI U TPUMECHAS TPOBOJUMOCTD MOTYNMPOBOAHUKOB. CBolicTBa p—N-
nepexoza. [lomynpoBoJHHUKOBBEIE TPUOOPHI.

ONeKTpUYECKUI TOK B pacTBOpPax M pacIuiaBax IEKTPOIUTOB. DIEKTPOIUTHYECKAsS TUCCOLIHAIIUS.
ONeKTponu3.

OnekTpuyeckuil TOK B razax. CaMOCTOATENbHBII W HECAMOCTOSATENBHBIN pa3psia. MonHus.
IIna3zma.

TexHn4yeckre ycTpoWcTBa M MpaKkTUYECKOe IPHUMEHEHHE: aMIIepMETpP, BOJIBTMETP, PpPEeocTar,
WCTOYHUKH TOKA, JJIEKTPOHATrpeBaTeNbHBIC NPUOOPHI, 3IEKTPOOCBETHTENbHBIE MPUOOPHL, TEPMOMETP
COIIPOTHBIICHUS, BAaKyyMHBIH JIHOJ, TEPMHUCTOPBHI M (HOTOPE3UCTOPHI, MOIYNPOBOAHUKOBBIN AHO,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cumbl TOKa U HAIPSKEHUS.

3aBUCHMOCTb CONPOTUBIIEHNS LWJINHAPUYECKUX NMPOBOAHUKOB OT JJIMHBI, IIOMIAU TOIEPEYHOTO
CEYEHHUS U MaTepHana.

CMeniaHHOe COeAMHEHUE POBOAHHUKOB.

IIpsimoe u3MepeHue 3MeKTpoABIKYIIEeH cuibl. KopoTkoe 3aMbIkaHNe TajbBaHUUECKOTO 3J€MEHTa
1 OIICHKA BHYTPCHHETO COIMPOTUBIICHUS.

3aBHCHMOCTD COIMIPOTHUBJICHUSA MCTAJIJIOB OT TEMIICPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsit ¥ IPOBOAMMOCTD BO31yXa.

OOHOCTOPOHHSSA NPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

N3ydeHne cMemaHHOro COSUHEHNS PE3UCTOPOB.

W3MepeHne aIIeKTpOABIKYIIEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO CONIPOTUBIICHUS.

Habmronenue snextponmsa.

Me:xnpeaMeTHbie CBA3H

Wzydenne xypca ¢usukm 0OazoBoro ypoBHA B 10 Kilacce OCYMIECTBISIETCS C YYETOM
COJEepPKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OMOJOIMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOrO ITO3HAHUS: SBIICHHE,
Hay4Hbl (akT, rumnoresa, (U3MUECKas BEJIMYMHA, 3aKOH, TEOpHs, HaONIOJEHHE, SKCICPUMEHT,
MOJIETTMPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMBbl YpaBHEHMH, NuHeHHas (yHKuus, napabona, runepodona, Mx
rpauKy U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIHHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYIECKOE TOMKAECTBO, BEKTOPHI M UX NMPOEKLIUU Ha OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonoeus: MexaHuueckoe ABIKEHHE B XKHUBOH mpupoae, Tuddysus, 0CMOC, TEIUIOOOMEH KHMBBIX
OpraHu3MoB (BHIbI TEIUIONEPEIAUH, TEIUIOBOE PAaBHOBECHE), IEKTPUIECCKUE SIBIICHHS B )KUBOW NIPUPOJIE.

Xumusi: JIUACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsl Macca, TEMJIOBBIE CBOWMCTBA TBEPABIX TEJ, KUAKOCTEH U Ta3oB, JIEKTPHUUECKUE CBOWCTBA
METAaJIJIOB, ANIEKTPOJIUTUYECKAs TUCCOLIMAINS, TaIbBAHUKA.

Teoecpaghus: BIAKHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocusa: mpeoOpazoBaHHE [BWKEHWHA C WCIONB30BAHWEM MEXaHW3MOB, YYET TpPEHHS B
TEXHUKE, MOAIINUITHUKH, UCIIOJIb30BAHMNE 3aKOHA COXpPaHCHUA HMMITYJIbCa B TCXHHUKE (paKeTa, BOJIOMéT n
JIpyTHe), ABUTaTellb BHYTPEHHETO CTOpaHHsd, MapoBas TypOMHA, OBITOBOW XOJIOAWIBHHUK, KOHIUIIMOHED,
TEXHOJIOTUH MOJIYYCHUA COBPEMECHHBIX MAaTCpUalioB, B TOM YHCJIIC HAHOMATCpHUaJI0B, © HAHOTECXHOJIOI'UH,
JJEKTPOCTaTHYECKass 3alluTa, 3a3eMJIEHHE JIIEKTPONpPHOOpPOB, KCEPOKC, CTPYHHBIA TPHUHTED,
3JIEKTpOHArpeBaTeIbHbIC MPUOOPHI, IJICKTPOOCBETUTEIbHBIC IPUOOPHI, FajlbBAHHUKA.

11 KJIACC



Pazneua 4. dnexkTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHumHnas UHOYKyus

[TocTosiHHBIe MarHuThl. B3anMojeiicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe mone. Bektop
MarHMUTHOW WMHAYKIMU. [IpUHIUN Cynepro3uiil MarHUTHBIX mosield. JIMHUM MarHUTHOW WHIYKIIWU.
KapTuna nuHUl MarHUTHOW WH]TYKITUH TTOJIS TOCTOSTHHBIX MAarHUTOB.

MarauTtHoe 1oJie TPOBOTHUKA ¢ TOKOM. KapTuHa TUHMIA MHAYKIIMA MarHATHOTO MOJIS JJIMHHOTO
OpsSMOTO IMPOBOJHMKA M 3aMKHYTOTO KOJBLIEBOTO IMPOBOJHMKA, KaTYMKH ¢ TokoM. OmeiT Jpcrena.
BsanmMonelicTBre MPOBOIHUKOB C TOKOM.

Cuna Ammepa, e€ MOIyJb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBieHue. J[BKEHHE 3apsHKEHHOW YacTHLBI B OJHOPOJHOM
MarHuTHOM noJie. Pabota cuisl Jlopenna.

SlBneHMe  3NMEKTPOMArHUTHOW — MHIYKIUH. [loTOK  BeKTOpa  MAarHUTHOW  WHAYKIUU.
DNEKTPOABIKYIIAs CHJIa MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHON uHAyKuuu Dapanest.

Buxpesoe snektpruueckoe moje. DIeKTPOABIKYILAS CHUla MHIYKIIMK B IPOBOAHUKE, IBIKYILIEMCSI
MOCTYNaTeIbHO B OTHOPOAHOM MarHUTHOM MOJIE.

IIpaBuno Jlenna.

WHnyKTHBHOCTS. SIBIeHHE CAMOMHIYKIUHU. DICKTPOJABIKYIIAS CHIIA CAMOUHAYKIIHH.

OHeprust MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.

TexHuueckre  ycTpoiicTBa W TPaKTHYECKOE  NPUMEHEHHE:  IOCTOSHHBIE  MAarHHTHI,
AIIEKTPOMATHUTEHI, DIIEKTPOIBUTATEIh, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHIl, HHIYKIIHOHHAS TI€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITy4YKa MATHUTHBIM ITOJIEM.

JlvHMHM MHAYKIUYA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX NPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

SIBneHne MeKTPOMAarHUTHOW WHAYKITUH.

[IpaBuio Jlenna.

3aBUCHMOCTb DJIEKTPOJIBIKYIIEH CHIIBI HHIYKITUH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO TIOTOKA.

SIBneHne caMOMHAYKIINY.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3ydeHnne MarHuTHOTO TOJIS KATYIIKH C TOKOM.

HccnenoBanne necTBUS TIOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBIEHUS IIEKTPOMATHUTHOW WHAYKIINH.

Pasnes 5. KoneGaHust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHuble KOaeoanus

KonebarensHast cucrema. CBoOOIHBIE MeXaHWYeCKHe KojeOaHus. ['apMOHWUYECKHe KoJeOaHusI.
Ilepnon, wactora, amrumntyaa u (asa xonebanuid. [IpyXUHHBI MasSTHUK. MaTeMaTHIeCKUil MasTHHK.
YpaBHeHHe rapMOHHYECKHX KoseObanuii. [IpeBpalieHre sHepruy pu rapMOHUYECKUX KOJIeOaHMSIX.

Konebarenpupiit  koHTYp. CBOOOMHBIE  DJIEKTPOMAarHWTHBIE KojeOaHWS B HACAITHHOM
Koie0aTelbHOM KOHType. AHAJIOTHS MEXIy MEXaHHYEeCKHMMH W JJIEKTPOMArHUTHBIMH KOJIEOaHHMSIMHU.
®opmyna TomcoHa. 3aKOH COXpPaHEHHUS SHEPTUH B HJICATBHOM K0JIe0aTEIbHOM KOHTYPe.

IIpencraBienne o 3aryxalommx KojeOaHWAX. BBIHYyXIEHHBIE MeXaHW4YecKhe KOJeOaHus.
Pe3onanc. BeiHyXIeHHBIE DIIEKTPOMAarHUTHBIE KOJIEOaHus!.

Ilepemennsrii TOok. CHHYyCOMAANBHBIA TEPEMEHHBIH TOK. MOIIHOCTh TEPEMEHHOTO TOKa.
AMIUIUTY/IHOE U JeMCTBYIOIIEE 3HAYEHHIE CHIIbI TOKA M HATIPSDKEHUSI.



Tpanchopmarop. [IpomsBojcTBO, Tepenada u  MOTPEOJCHHE AJICKTPUYECKOH  JHEPTUU.
DKOJIOTMUECKHE PUCKU MPHU MPOU3BOACTBE IEKTpo3Heprun. KyabTypa UCHONB30BaHUS SIEKTPOIHEPTUU
B [TIOBCETHEBHOM KU3HU.

TexHudeckue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUECKHM 3BOHOK, TeHepaTop
MEPEMEHHOT0 TOKA, TUHUH JICKTporepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATeIbHOH CHUCTeMbl (NIPYKHHHBIA WJIM MaTeMaTHYeCKUN
MAasITHUK).

Habmronenue 3atyxarommx KojaeOaHuH.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUM.

Habmionenue pe3oHanca.

CBOOOHBIC AJICKTPOMArHUTHBIE KOJICOAHUSI.

OciniorpaMMebl (3aBUCUMOCTH CHJIBI TOKA M HATIPSDKEHUSI OT BPEMEHH) IS JIEKTPOMArHUTHBIX
KoJIeOaHuii.

Pe3onanc mpu mocneqoBaTeNbHOM COCAMHEHHM PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mojienb TUHUM 3JIEKTPOTIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Hccnenopanre 3aBUCHMOCTH TEPUOJIAa MAJIBIX KOJICOAHUH Ipy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpysa.

HccnepoBanue MepeMEHHOr0 TOKA B LEMNH M3 IMOCIEIOBATENBHO COEIMHEHHBIX KOHIEHCATOpa,
KaTYLIK{ U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHBLE B0JIHbL

MexaHnyeckue BOJHBL, yCIOBHs pacnpoctpaHeHusa. [lepuon. CkopocTh pacnmpOoCTpaHEHUs U
JutHA BONHEL [lomepedunsie 1 mpomonsHbie BOMHEL. HTEphepeHns u tudpakiws MEXaHHIeCKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJIHBI. YCJOBHUSl M3IYYEHHUS OJJIEKTPOMArHUTHBIX BOJH. Bzaumuas
opueHTanusa BekTopoB E, B, V B snextpomaruuTHON BOJHE. CBOWCTBAa AIIEKTPOMATHUTHBIX BOJIH:
OTpakeHWe, MPEIIOMIICHUE, MOJSIpU3alys, qudpakuus, naTepdeperius. CKopocTh IMEKTPOMArHUTHBIX
BOJIH.

[Ikana 3meKTpOMarHuTHBIX BOJIH. [[puMeHeH e AIeKTPOMarHUTHEIX BOJIH B TEXHUKE U OBITY.

[IpuHIUMIBEI paaAUOCBsI3U U TeNEeBUICHUA. Paquonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPE/IbL.

TexHuueckue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMILIMHE, pajgap, paauoNpUEMHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBYU-neus.

Lemoncmpayuu

O0pazoBaHue U PacIpoCTPaHEHUE MONIEPEYHBIX U TPOJIOIBHBIX BOJH.

KoneGmrommeecs: Teno Kak HCTOYHUK 3BYKa.

HaOimroeHue oTpakeHUs U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue uarepdepeHnnu u 1udpakiiud MEXaHHUSCKUX BOJITH.

3BYKOBOI pe30HAHC.

HaGuroieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIMTYIO0H M 4aCTOTON KOJIeOaHHH.

HccnenoBanne CBOWCTB SIEKTPOMATrHUTHBIX BOJH: OTPaKEHUE, MPEIOMIICHHE, MOJSPHU3aIH,
nudpakiys, HHTephEpeHIIU.

Tema 3. Onmuka

T'eomerpuueckas ontuka. IIpsMonuHeliHOE paclpocTpaHEHHWE CBETa B OJIHOPOJHOW cpene. Jlyd
cBeTa. ToueuHblit HICTOYHUK CBETA.

OTtpakeHHe cBeTa. 3aKOHBI OTpaykeHMsI cBeTa. [locTpoeHre n300pakeHUH B IJIOCKOM 3epKalie.



[Ipenomnenue cBera. 3akOHBI TpeNOMIICHHs cBeTa. AOCOJIOTHBIM MOKAa3aTelb MPEIOMIICHUS.
[TonHOE BHyTpeHHee oTpaxeHue. [IpeaenpHpli yro NOMHOT0 BHYTPEHHETO OTPayKEHUS.

Hucnepcus cBera. CioxHbIl cocTaB 6enoro cera. L{BeT.

Cobupatomiue U paccenBarolue TUH3bL. ToHKas nuH3a. DOKyCHOE paccTOSIHUE U OTNITUYECKas CHJla
TOHKOH nuH3bL. [TocTpoeHne n300paskeHuid B COOMPAIOIINX M pacCenBalOMmuX JuH3ax. PopMmyna TOHKOH
JIUH3BL. YBEJIWYEHNE, 1aBaeMOe JTHMH30M.

IIpenensl npUMEHMMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. MuTepdepennus cBera. KorepeHTHbIE HWCTOYHUKH. YCIOBUSI HAOIIOACHUS
MaKCUMyMOB W MHUHHMYMOB B HHTep(EpPEHIHOHHON KapTUHE OT ABYX CHH(Aa3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxnus ceeta. Judpaxnuonnas pemeérka. Y cioBue HaOMOACHUS TNIABHBIX MAaKCUMyMOB IIPH
najiecHN MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

Ilonsipusanus ceera.

TexHuueckre ycTpoiicTBAa M MPAaKTUYECKOe MPHUMEHEHHE: OYKH, Jyna, ¢oroammnapar,
NPOCKIMOHHBIA amnmapar, MHKpPOCKOI, TEJIECKOI, BOJIOKOHHAS OINTHKA, Iu(pakIuoHHAs pPEHIETKa,
TOJIIPOU.

Jlemoncmpayuu

[MpssmMonuHEliHOE pacTipoCTpaHEHUE, OTPaKEHHE U MTpeoMiieHHe cBeTa. ONTHYECKUE MPUOOPEI.

IlonHOE BHYyTpeHHEE OTpakeHne. Mojienb CBETOBO/IA.

HccnenoBanue cBOMCTB M300paKEHUA B JIMH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

HabGmronenue naTepdepeHnny creta.

HabGmronenue mudpaxnum cera.

HabGmronenue mucnepcuu ceera.

[Tonmy4eHue crekTpa ¢ HOMOLIBIO IPU3MBI.

[lomydeHue criekTpa ¢ TOMOIIBI0 TUGPAKITHOHHON PEIIETKH.

Habmronenue nmomnsipu3auu cBera.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

W3mepeHne nokaszaress NpesIoMIICHHS CTEKJIA.

HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

Habmionenue aucnepcuu ceera.

Pa3nen 6. OCHOBBI cieIMATBHON TEOPHH OTHOCHTEJILHOCTH
I'paHuIbl  OPUMEHHMOCTH  KJIAcCH4YeCcKOM MexaHMkH. llocTymaTel crnenuanbHOH — TeopuH
OTHOCUTENBHOCTH: WHBAapUAHTHOCTh MOJIYJSI CKOPOCTH CBETa B BaKyyMme, NMPHUHIMI OTHOCHTEIbHOCTH
OUHIITENHA.
OTHOCUTENBHOCT OTHOBPEMEHHOCTH. 3aMENICHNE BPEMEHH U COKPAIICHUE JITHHBI.
OHeprus U UMITYJIbC PEISTHBUCTCKOMN YaCTHIIBL.
CBs13p Macchl C SHEPTHEN U UMITYJIBCOM PESITHBUCTCKOM YaCTHIIBI. DHEPTHs MOKOSI.

Pasznen 7. KeantoBas ¢pusuka

Tema 1. Inemenmol K6AHMOB0U ONMUKU

®otonsl. Dopmyina [lnanka cBs3u 3HEprin (HOTOHA C €ro YACTOTOH. JHEPTHs U UMITYJILC (POTOHA.

OtkpeiTie u uccnenoBanue Goroddderra. Ombitel A. T'. CroneroBa. 3akoHbl GoTOdIDdEKTA.
VpaeHenue Duiniureirina 11t porosddexra. «Kpacuas rpanuna» dhorosddexra.

Hasnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHUYECKOE AEICTBUE CBETA.

TexHUUECKHE yCTPOCTBA M MPAKTHYECKOE MPUMEHEHHe: (POTOAIEMEHT, POTOJATUHK, COTHEUHAS
OaTapesi, CBeTOIHOI.

Jlemoncmpayuu



®Doto3deKT Ha yCTaHOBKE C IIMHKOBOH IJIACTHHOM.

HUccnenoBanue 3akoHOB BHeIHeTo hoTorddekra.

Cseroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiThl Pesepdopaa mo paccesHuio o -yactui. [lnanerapHas mopeib
atoma. [loctynatel bopa. M3nyuenne u mornomeHne GpOTOHOB MPH MEPEX0Je aToMa ¢ OAHOTO YPOBHS
3HEpruM Ha Apyroil. Buasl cnekTpoB. CekTp ypoBHEN SHEPIHH aTOMa BOJIOPO/aA.

Bonnogsie coiicTBa yactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOTHOBOH Ayamu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3Iy4YECHHUE.

TexHMUEeCKHe YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHUE: CIEKTPalbHBIN aHaiu3 (CIEKTPOCKOI),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenye AIUHBI BOJIHBI J1a3epa.

HabnroneHue muHEHYaThIX CIIEKTPOB H3TyUYCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

HaOmroneHue mMHEHYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JOKAa3bIBAIOLINE CIOXKHOCTh CTPOEHHUs siapa. OTKpHITHE pPaAMOAKTHBHOCTH.
Omnwitel Pezepdopaa mo ompeneneHnto coctaBa paanoakTUBHOTO u3inydeHus. CpoiicTBa anmbga-, OeTa-,
raMMa-u3iaydeHus. BiusiHue paguoakTUBHOCTH Ha )KHMBBIE OPraHU3MBI.

OTkpeiTHE IPOTOHA W HeWTpoHa. HykionHas moznens siapa [eitzenOepra—lBanenko. 3apsya gapa.
MaccoBoe uncio sipa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIH W TO3UTPOHHBEIM Oera-pacman. [amma-m3mydeHuve. 3akoH
PanuoaKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHble cuibl. JledekT Maccol sapa.

SAnepubie peakuun. Jlenenue u CUHTE3 sIep.

Snepuwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOneMbl W MEPCIEKTHBHI SIIEPHON SHEPTETHKH.
DKOJIOrH4eCcKUe acCleKThl SIepHON SHEPIeTHKH.

OneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtoapl HabIIOAECHUS U PErUCTPALIMH JIEMEHTAPHBIX YaCTHII.

DyHnaMeHTaNbHbIE B3aUMOACHCTBHA. ENMHCTBO (hU3HMUecKoi KapTHHBI MUDA.

TexHHUECKHE YyCTPOMCTBA U NPAKTHYECKOE NPUMEHEHHE: T03UMETp, Kamepa BunbcoHa, simepHbli
peaxTop, aToMHast boMOa.

Lemoncmpayuu

CyéTYMK HOHM3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

HccnenoBanne TpeKoB YacTHIl (IO TOTOBBIM (OTOrpadusiM).

Pa3nen 8. JneMeHTHI ACTPOHOMUHM M ACTPOPUIUKH

Orambl pa3BUTHA acTpoHOMEH. [IprKiIagHOe 1 MUPOBO33PEHIECKOE 3HAUCHHUE AaCTPOHOMHUH.

Bun 3Bé3nH0r0 HeOa. Co3Be3aus, ipKue 3BE3bl, IUIAHETHI, UX BHIMMOE JBH)KCHUE.

ComHevHast cucTema.

Comnrne. ConHedHnass akTUBHOCTh. Mctounuk »sHepruu ComnHia u 3BE3N. 3BE3NBI, UX OCHOBHEIE
XapakTEepPUCTHKH. JlmarpamMmma  «CHEKTpaldbHBIA  KJacC —  CBETHMOCTBY».  3BE3IBI  TJIABHOM
MOCJIETOBATEIFHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUISI 3BE31 TJIaBHOHM IOCIEI0BATEIHHOCTH.
Baytpennee crpoenue 3B€37. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUN | dBotonnu CoJHIa U
3BE31. DTallbl )KU3HHU 3BE3]L.



Mneunsiéi Ilyte — nHama [anmaktuka. [lomoxenue u aBuxenue Connna B [Mamaktuke. Tumbl
rajlakTuk. PagroranakTuku u kBa3apsl. UEpHBIE ABIPHI B Apax ralakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ia. Pasoeranue ramaktuk. Teopust Bonbiioro
B3phIBa. PennkToBOE H3NTyUueHue.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobaemMbl aCTpOHOMHU.

Yuenuueckue nabnooenus

Habmionenust HEeBOOPYKEHHBIM TJIAa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUH st
OTIpeJieNICHHsI TIOJIOKEHH HEOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOTro
MIOJTyIIAPUA U SIPKUE 3BE3 MBI

Habmonenus B Teneckon Jlynsl, aner, Mieunoro [lytu.

Odo0maroniee MOBTOpeHHE

Ponb ¢usukm u acTpoHOMHHM B 3KOHOMHYECKOH, TEXHOJOTHUYECKOW, COLUAIBHON M ITHYECKOM
cdepax AesTeNbHOCTH YelIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOW Hay4YHOU KapTHHE
MUpa, PoJib (PU3NIECKOH Teopur B (POPMUPOBAHUH NpEACTaBICHUN 0 (HU3NUECKOW KapTHHE MUPA, MECTO
¢u3nueckoll KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MNPEACTABICHUH O
MIpUpO/IE.

Me:knpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukn ©6azoBoro ypoBHS B 11 Kkiacce ocCymiecTBIsieTcss € Y4ETOM
COJIepKATENILHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJOTMH, XUMHH, Teorpaduu u
TEXHOJIOTHUH.

Meoicnpeomemusie nowsimus, CBS3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO IMO3HAHWS: SIBICHUE,
Hay4yHbId (akT, THUMOTe3a, (U3NYECKas BEIWYNHA, 3aKOH, TEOpHs, HaOIFOJIeHHe, SKCIIEPHMEHT,
MOJEIIUPOBAaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pelieHne CUCTEMBl YpaBHEHHN, TPUTOHOMETpHUYEeCKUe (DYHKITUU: CHHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUICOHOMETPUUECKOE TOXKAECTBO, BEKTOPhl M HX IPOEKLHMH Ha OCH
KOOpDIWHAT, CJIO)KEHWE BEKTOPOB, IPOW3BOJHBIE DJJIEMEHTAPHBIX (YHKIMHA, MPH3HAKK MOM00HUs
TPEYTOJIBHHUKOB, OTIPEIeTICHHE TUTOIIA I IIOCKUX GUTYp U 00bEMa Tell.

buonocus: snexTpuyecKkue SBICHHS B JKMBOM TPHPOJE, KoieOdaTenbHbIE IBIKEHHS B JKHBOU
MPUPOIE, ONITUYECKHUE SIBJICHUS B )KUBOU NMPUPOJE, IEUCTBUE PaAUAIlU Ha dKUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTANIMYECKas CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAILHBINA aHAN3.

leocpagpua: ™arHWTHBIE TIONMIOCA 3€MIIM, 3aJeKM MArHUTHBIX pPyAd, (QoTochEéMKa 3eMHOI
MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSCEHU.

Texnonocusi: JVUHUM DJIEKTPOIEpPEAAy, TEHEPATOpP IMEPEMEHHOr0 TOKa, 3JEKTPOJBUraTENb,
WHAYKIMOHHAS T€4b, pajap, paAHuoONpUEMHUK, TENeBU30p, aHTeHHa, Ttenedon, CBU-mneus,
MPOEKIIMOHHEKIH armapar, BOJOKOHHAs OIITHKA, COTHEYHAs OaTapes.



INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

OcBoenue yueOHoro mpeamera «®dusmuka» Ha ypoBHE cpenHero oliiero odopasoBanus (0a30BbIi
YPOBEHB) AOJDKHO 00ECIEUNTh JOCTIKCHUE CIEAYIOINX JIHIHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JlmaHOCTHBIE pe3ymbTaThl OCBOCHHA Yy4eOHoro mpeamera «Du3mka» TOMKHBI OTpPakaTb
TOTOBHOCTH ¥ CTIOCOOHOCTH O0YYAIOIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN TTO3UIHEH
JUYHOCTH, CHUCTEMOW  I[EHHOCTHBIX  OpPHUCHTAIMH, TO3UTHBHBIX  BHYTPCHHUX  YOCKICHUH,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSIM POCCHUHCKOr0 OOINEeCTBa, PACIHIMPEHUE KU3HCHHOTO
OMBITA WU OMBITA JCATCIHLHOCTH B MPOIECCE pPEAM3allid OCHOBHBIX HAIPaBICHUN BOCHUTATEIHHON
JISSATEIILHOCTH, B TOM YUCJIC B YaCTH:

1) rpamIaHCcKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3MIIMU OOYYArOIIerocs Kak aKTUBHOTO W OTBETCTBEHHOT'O
YJIeHa POCCUHCKOTO O0IIECTBa;

MPUHATHE TPAAUIIMOHHBIX O0IICUEIIOBEYECKIX TYMAHUCTUYCCKUX U IEMOKPATHUYECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATCIIBHOCTh B HMHTEpPECcax TIPaKIaHCKOro OOIIeCTBa,
y4acTBOBATh B CAaMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMCHHE B3aUMOJICHCTBOBATh C COIMAJILHBIMA MUHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIUAMU U
HA3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOr0 BOCIUTAHMUS:

c(OpMHUPOBAHHOCTH POCCUHCKON TPayKAaHCKOW UICHTUYHOCTH, IATPUOTU3MA,

IIECHHOCTHOE OTHOIIICHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTUXCHHSIM POCCUHCKUX YUEHBIX B
o0nacTu (U3KUKK U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

c¢(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITHYCCKOTO MOBEICHUS;

CIOCOOHOCTh OIEHUBATh CUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHUs, OPHUEHTHPYSCh Ha
MOpaJThbHO-HPABCTBEHHBIE HOPMEI M IIEHHOCTH, B TOM YHCIIE B IEATEIEHOCTH YUEHOTO;

OCO3HaHHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYHNBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas O3CTETHKY HAy4YHOTO TBOPYECTBA, IMPHUCYIIETO
(u3nYecKoil HayKe;

5) Tpy1oBOro BocnuTAHUSA:

WHTEpEC K pa3iuuHbiM cepam mpodecCHOHATBLHOW NEATEIBHOCTA, B TOM YHCIE CBSI3aHHBIM C
(U3MKON M TEXHUKOHM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OyAyIiel mpodeccuu U peann30BHIBATH
coOCTBEHHBIE )KU3HEHHBIC TUTAHHI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 W CaMOOOpa30BaHWIO B 001acTh (U3MKH Ha
MPOTSHKCHUU BCEH JKU3HU;

6) 3K0JI0rH4YecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJNBTYphl, OCO3HaHHE  TJI00AILHOTO  XapakTepa
9KOJIOTUYECKHUX TIPOOIIEM;

TUTAHUPOBAaHWE M OCYIICCTBIICHHE JEHCTBHIA B OKpPYKAIOIIEH cpele Ha OCHOBE 3HaHUS Iieliei
YCTOHYHMBOTO Pa3BUTHS YEJIOBEUCCTRA;

pacIIMpeHre OIbITa ACSTEIHbHOCTH JKOJIOTMYECKOW HANpPaBICHHOCTH Ha OCHOBE HMMEIOIUXCS
3HaHUU 10 (hUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:



C(OPMHUPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
¢bu3nuecKoi HayKu;

OCO3HaHHME IICHHOCTH HAy4YHOW JIESATEIbHOCTH, TOTOBHOCTh B TIpolecce H3y4eHUS (PU3NKU
OCYLICCTBIISITH MPOSKTHYIO M UCCIICI0BATEIBCKYIO ICSTEIbHOCTh UHAMBUIYaIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbBIE YUeOHbIE 1eiiCTBHSA
Ba3oBble Joruueckne nedcTBUS:

CaMOCTOSITETIbHO (POPMYITHPOBATEH U aKTyaIH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPECIIATH IEIH JISATSIILHOCTH, 3a1aBaTh NApaMETPhl U KPUTCPUU HX JTIOCTHKCHUS,

BBISBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NUYCCKUX SBICHUSX;

pa3pabaThiBaTh IUIAH pPEUICHHS NPOOJEMbl ¢ YYETOM aHAIM3a MMCKOIIUXCS MaTepPUAIbHBIX W
HEMaTEePUAITBHEIX PECYpPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3yJbTATOB IIENISIM, OIICHUBAThH
PpUCKH HOCJ'IC)Z[CTBI/Iﬁ JACATCIIBHOCTH,

KOODAWHHUPOBATh W  BBIIONHATH pab0OTy B  YCIOBHAX pPEambHOrO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aHMOCHCTBUS;

pa3BUBaTh KPEATHBHOE MEIIIICHUE TIPH PEIICHIH KU3HEHHBIX MTPOOIIEeM.

Ba3oBble ucciienoBarTe/IbCKue AeCTBUA:

BJIQ/ICTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MOHATHAMA U METOIaMU (HU3NIECKON HAYKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEJIOBATEIHCKON U MPOEKTHOU NEATENLHOCTH B 0OJACTH (PU3UKH,
CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IOWICKY METOJOB PEIICHUs 3a1ad (PU3NIeCKOTro
coJleprKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJIOB ITO3HAHWS,

BIQIeTh BUAAMH JEATEIBHOCTH IO IMIONyYE€HUI0 HOBOTO 3HAHHSA, €ro WHTEPIIPETaInH,
MpeoOpa3oBaHUI0 W TPUMEHEHWIO B PA3JMYHBIX yYEOHBIX CHUTYallHsX, B TOM YHCIE TPH CO3IaHUHU
y49e0HBIX POEKTOB B 00JIACTH (PU3UKU;

BEISBIISITE TTPUYUHHO-CIIEACTBEHHBIE CBA3M W aKTyalM3UPOBaTh 3a7ady, BHIBHTaTh THIIOTE3Y €&
pellleHnsl, HaXOAWTh ApPTYMEHTHI Ui JIOKA3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh IapaMeTpbl U
KPUTEPUU PEIICHUS;

aHAM3UPOBATH TOJIYYCHHBIE B XOJI€ PEIISHHUS 3a7add Pe3yibTaThl, KPUTUYECKH OIEHWBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 337]a4l B 00Pa30BaTEIbHON JESITETLHOCTH, B TOM YHCIIE
TP U3YYEHUU (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIlHsIM, OTICHUBATh PUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HAHUS 10 (PU3HKE B MMPAKTHUYECKYIO 00JIACTH JKU3HECSITETbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeii;

BbIABHUI'aTb HOBBIC NACHU, IPEAJIaratb OPUrnHAJIBHBIC ITOAXO/Abl U PECIICHUA,

CTaBUThb HpO6J’ICMBI 1 3a7a4, JOITYCKAOIUEC AJIbTCPHATUBHBIC PCUICHUA.

Pa6ora ¢ undopmanueii:

BJIaACTh HaBbIKaMU ITIOJIYYCHUS I/IH(iJOpMaIII/II/I (i)I/ISI/IT-IeCKOI'O COACPpIKaAHUA U3 UCTOYHUKOB pa3HbIX
TUIIOB, CaMOCTOATCIBHO OCYIIECTBIATHL IIOUCK, aHAJIN3, CUCTEMATHU3allUI0 W HHTCPIIPETAINUIO
WHQOPMAITUK PA3TUYHBIX BUAOB 1 (HOPM MPEICTABICHUS;

OIICHUBATh JOCTOBEPHOCTh MH()OPMAILIUH;

HCIIOJIb30BaThb CpPEACTBA HHq)OpMaHHOHHLIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEeIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpraHU3allMOHHBIX 3aja4 C CO6J'IIO)I€HI/I3M Tpe6OBaHI/II‘/‘I
SPrOHOMUKH, TEXHHKH O€30MacHOCTH, THTHEHBI, PECypcOCOepeXeHHs, MPABOBBIX M ITHYECKUX HOPM,
HOPM MH(OPMAIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUYECKOTO COJCPKAHHS B PasIuyHbIX (opMmarax ¢ y4éTOM HazHAUCHHS
WHQOPMAITUH U 1IeIeBOI ayTMTOPUH, BEIOUpast ONTHMAIBbHYIO (JOpMY TPE/ICTABICHHS U BU3YTU3aIHH.



KoMMyHHKaTHBHBIC yHUBePCAJIIbHBIE y4eOHbIEe JeliCTBUSA:

OCYIIECTBIATH OOIIEHUE HA YpOKaxX (GU3UKH U BO BHEYPOUHON AEATEILHOCTH;

pacro3HaBaTh NPEINOChIIKH KOHQINKTHBIX CUTYyalluii U CMSIT4aTh KOH(IUKTHL

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C NCIOJIb30BAaHUEM S3BIKOBBIX CPEJCTB;

MOHUMATh M UCTOIB30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBULyaIbHOMN paboThI;

BBIOMpaTh TEMAaTHKy W METOABl COBMECTHBIX JACHCTBHH C Yy4€TOM OOLIMX WHTEPECOB H
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMUMATH 1€ COBMECTHOM €ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH AEHCTBUSA O €€
JIOCTHKEHMIO: COCTAaBJIATH IUIaH JIEHCTBHM, pacnpeaensiTb poNd ¢ Y4YETOM MHEHUH YYaCTHHKOB,
00CyX1aTh pe3ylbTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3paboTaHHBIM KPUTEPHSIM;

npejyaraTb HOBBIE MPOEKTHI, OLEHUBATh MWJEH C TO3ULIUM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYHICCTBIIATE IMO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUE B PAa3JIMYHBIX CUTyalUAX, IIPOABIIATH
TBOPYECTBO U BOOOPaKCHHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIE€ YHHBEPCAJbHbIE y4eOHbIE TeHCTBUSA
Camoopranusaums:

CaMOCTOSITETFHO  OCYIIECTBIISITh MO3HABATENBHYIO JIEATEIBHOCTH B o0NMacTh (QU3UKA U
aCTPOHOMUH, BBISBIIATH MPOOJIEMEI, CTAaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 33/1a49H;

CaMOCTOSITETFHO COCTaBIISITh IUIAH PEMIeHHs pPacdY€THBRIX W KAadeCTBEHHBIX 3ajad, IUTaH
BBITIOJTHEHHS TPAKTUYECKOW pabOTHI C YIETOM WUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH W
MpEeANOYTEHUI;

JIAaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

pacIvpsITh paMKH YI€0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JIeIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBII OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO JPYAWIMA B OO0NACTH (U3NKUA, MOCTOSHHO
TIOBBIIIIATH CBOM 00pa30BaTeNbHBIN U KYJIBTYPHEIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIIGHKY HOBBIM CHUTYalllisIM, BHOCUTh KOPPEKTHBBI B JI€ATEINBHOCTH, OIICHHBATH
COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BJIQJIETh HABBIKAMH II03HABATENFHOW peQUIeKCMH KaK OCO3HAHHSA COBEPIIAEMBIX NEHCTBHUA W
MBICITUTENFHBIX TIPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUI;

WCTIONIB30BaTh MPUEMBI pehIeKCHH IS OTICHKH CUTYaIliH, BEIOOPA BEPHOTO PEIICHHUS,

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PEIISHUS 110 UX CHIDKEHHIO;

MPUHAMATH MOTUBBI U apTYMEHTHI APYTUX MPH aHAINA3E PE3YIIbTATOB JCATEIHHOCTH,

MIPUHUMATH Ce0s1, IOHUMas CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apI'YMEHTBI APYTUX MIPH aHAIN3E PE3Y/IbTaTOB JACITEIBHOCTH;

MpHU3HABATh CBOE MPaBO M NPABO JIPYIMX Ha OIIUOKH.

B nporiecce 0CTHXKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHMSI MPOTPaMMBI 110 (U3UKE ISl YPOBHS
cpemHero o6miero 0o0pa3oBaHUS y OOYYAIONIUXCS COBEPIICHCTBYETCS ASMOIMOHATLHBIM WHTEIUICKT,
mpenoaralonui copMUpOBaHHOCTD:

CaMOCO3HAHUs, BKIIIOUYAIOIIET0 CIIOCOOHOCTh IIOHUMATh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BUIETh
HaIpaBJICHUS Pa3BUTHS COOCTBEHHOM SMOIMOHANIbHOM cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOpEryJIMPOBaHuUs, BKIIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHE NPUHMMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHHUE, CIIOCOOHOCTh aJaNTHPOBATLCS K SMOIMOHAIBHBIM H3MEHEHHUSIM U IPOSBIISITh THOKOCTb,
OBITH OTKPBITHIM HOBOMY



BHy’I’peHHeﬁ MOTHUBAaIH, BKHIO‘IaIOH.[efI CTPCMJICHUC K NOCTUKCHUIO ICJIU U YCIICXY, ONTUMU3M,
WHHUIOWATUBHOCTH, YMCHUC ﬂeﬁCTBOBaTB HCXOOA U3 CBOUX BOSMO)KHOCTeﬁ;

OMIIaTuu, BKJ'IIO‘IaIOHlefI CIIOCOOHOCTh ITOHUMATH OMOIUOHAJIBHOC COCTOAHUEC APYTHUX, YUUTHIBATH
€TI0 IMpH OCYHICCTBIICHUN 06HICHI/I$I, CITOCOOHOCTH K COYYBCTBHIO U COIICPCIKMBAHHNIO,

COMAJIbHBIX HAaBBIKOB, BKJIHOYAIOIINUX CIIOCOOHOCTH BBICTPAMBATh OTHOUICHHUA C IPYT'UMH JIFOAbMU,
336OTI/ITI)C}1, IMPOABJIATH UHTEPEC U pa3pClIaTh KOH(I)J'II/IKTI)I.

INPEAMETHBIE PE3YJIBTATBI

K koniy o0y4enus B 10 kj1acce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTDH y 00YUAIOIIUXCS] YMEHUH:

JEeMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (PU3MKH B (OPMUPOBAHHK COBPEMEHHOM HAY4YHOM
KapTHUHBI MHUpa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON AESITeIbHOCTH
JIIOJICH;

YUUTHIBATh TPAaHUIBl TPUMEHEHHS H3YYEHHBIX (QHU3MYECKHX MOAeJel: MaTephajbHas TOYKa,
UHEpLHUaIbHas CHUCTeMa OTCuéTa, abCOMIOTHO TBEPAOE TeNO, WJealbHBII a3, MOAENIN CTPOEHHS Tra3oB,
JKUIKOCTEH M TBEPABIX TEJ, TOUCUHBII MEKTPUUESCKUIN 3apsiy IPU PELICHUH (PU3NIEeCKUX 3a1ay;

pacrno3HaBath (hu3HUecKue SBICHUS (TIPOIECChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH CTPOCHUS BELIECTBA M JJIEKTPOIMHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE MaJCHUE TEJ, ABWKECHUE IO OKPYXKHOCTH,
UHepLMs, B3auMoaeiicTBue Ten, nuddysns, OPOYHOBCKOE IBMKEHHE, CTPOCHUE >KUIAKOCTEH M TBEPIBIX
TeJ, U3MEHEHHE 00BEMa Ten IMpH HarpeBaHuWH (OXJIAXKAEHHM), TEIUIOBOE DPAaBHOBECHE, HCHApEHHE,
KOHJICHCALsl, [UIaBJICHNE, KPUCTAUIM3ALHNs, KUIEHUE, BIaKHOCTh BO3/yXa, MOBBILICHUE NaBJICHUS ra3a
IIPY €ro HarpeBaHUM B 3aKPHITOM COCYIE, CBSA3b MEXKAY IapaMeTpaMH COCTOSHHS ra3a B M30Ipoleccax,
3NIEKTPU3aLMS TEJI, B3aUMOEHCTBUE 3apsa0B;

OIMCHIBATh MEXAHWYECKOE IBIDKEHHE, HCIONbB3ys (PU3MYECKHE BENWYHMHBL KOOPAWHATA, IYTh,
NepeMeIleHNe, CKOPOCTh, YCKOpEHHE, Macca Teja, CHja, HMITYyJbC Tella, KUHETHYecKas SHeprus,
NOTEHIMANbHAS YHEPTHUsl, MEXaHUYecKass padoTa, MEXaHHYECKasi MOILIHOCTh; MIPU ONMHMCAHUU IIPABUIBHO
TPaKTOBaTh (PU3MUYECKHH CMBICT HCHOJIb3YeMbIX BEIMYMH, MX O0O3HAueHWs M E€AWHUIBI, HaXOIUTh
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (QU3HUUYECKYIO BEJINYMHY C IPYTUMH BEIUIHHAMM;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBJIICHHS, MCIONB3Ys (pusndeckue
BEJIMYMHBL: JaBJICHUE Ta3a, TEMIepaTypa, CpenHssl KHHETHYECKas 3HEPrHs XaOTHYECKOTO JIBHXKECHUS
MOJIEKYJI, CPEIHEKBAAPATUYHASL CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS SHEprus, pabora
raza, ko3 puuueHT none3Horo ASUCTBHS TEIUIOBOTO JBUraTellsl; MPH ONMMCAHUM IPABMIIBHO TPAKTOBATh
(Gu3NUECKUil CMBICT HCHOJB3YEMBIX BEIMYMH, MX OOO3HAYEHHS W €IWHMIBL, HaXOOUTb (HOpMyJIbl,
CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C IPYTUMH BEIHYHHAM;

ONKCHIBAaTh W3YYEHHBIE JJIEKTPHUECKHE CBOWCTBA BEIIECTBA U DJJIEKTPUUYECKUE SBICHUS
(mporecchl), UCTONB3YsT (PUIMUECKUE BEITMYUHBI: DJIEKTPUUECKUI 3apsij, DIIEKTPUYECKOoe TOJe,
HaNpPsKEHHOCTh TOJISI, MOTEHIHANl, Pa3HOCTh IOTEHIHAJIOB; MPW OIWCAHUHM MPABUIBHO TPAaKTOBATh
(GU3NYECKUIl CMBICI HMCHONB3YEMBIX BEIUYMH, UX O0O3HAUEHWs] W E€JIMHUIIBI; yKa3biBaThb (HOPMYIIHI,
CBSI3bIBAIOLIME JAHHYIO (DU3UUECKYIO BEIMUMHY C IPYTUMH BEJIUUUMHAMY;

aHAM3UPOBATh (PU3MYECKHE MPOIECCH U SBICHUS, HCIONb3ys PU3NUECKIE 3aKOHBI ¥ PUHIIUIIBL:
3akoH BceMupHoro tsarotenus, |, Il u 11l 3akonsr HeioToHA, 3aK0H COXpaHEHNST MEXaHUYECKOH SHEPTHH,
3aKOH COXPAaHEHHS HUMIIYJIbCa, MPHUHLMUI CYNEPIIO3UINH CHJI, MPUHIMII PABHOMPABUSA WHEPLUHATBHBIX
CHUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
Cpe/iHel KMHETHYECKON SHEPTUH TEIIOBOTO JBIKEHUSI MOJIEKYJ C a0CONIOTHOW TEMIIepaTypoi, MepBhIi
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS AIIEKTPUIECKOT0 3apsiaa, 3akoH KylioHa, mpu 3TOM pa3nndarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHUE M YCJIOBHS (IPaHUIIbI, 00JIACTH)
MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPWHIMIIBI JEHCTBUS MAaIlWH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuyath yCIOBHsI HX O€30MaCHOTO UCIIOJIB30BaHMS B IOBCETHEBHOM KU3HMU;

BBIMIOJHATh OKCHEPUMEHTHl 10 HWCCIENOBAaHUIO (U3UYECKUX SIBJICHWH H MPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX W3MEpPEHHH, IpU 3TOM (OpPMYIHPOBaTH NpodieMy/3agady |
TUIOTE3y y4eOHOro SKCIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pYI0BaHUS, TPOBOAUTH
OTIBIT U (POPMYIHPOBATEH BHIBOIBI;

OCYIIECTBIISTh NPSMBbIE M KOCBEHHBIC M3MEPEHHs (U3MUYECKHX BEIMYMH, TPU STOM BBIOMPAThH
ONTUMAJIBHBI CHOCO0 WM3MEPEeHUS] M UCIMOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IMOTPELIHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBHUCHMOCTH MEXIY (GHU3MUECKUMHM BEITUYMHAMU C HCIOJB30BAaHHEM IPSIMBIX
WU3MEpPEHHH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YIbTATHI TIOIyUYECHHOH 3aBHCUMOCTH
¢u3nUecKuX BEMTUYMH B BUe TaONUI U TpaHKOB, 1eNaTh BEIBOJBI 110 pe3yjIbTaTaM UCCIIeIOBAHUS;

coOmoaarh npaBuia 0€30MacHOro TpyJda NpU MPOBEICHHH HCCICAOBAHMN B pamMKax ydeOHOTo
9KCIEPUMEHTa, Y4eOHO-MCCIIEOBATENbCKOW W MPOEKTHOH  JESTENbHOCTH C  HCHOJNBb30BaHHEM
MU3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyI0BaHUS;

pemarh pacuyéTHbIE 3a/la4d C SBHO 33aJaHHOW (DU3NYECKON MOJIENBIO, MCIOJB3Ysl (H3MUECKUE
3aKOHBI W MPUHIWIBI, HA OCHOBE aHajK3a YCIOBUS 3aJa4d BHIOMpaTh (PU3NYECKYIO MOJEINb, BBIACISATDH
¢u3nyueckue BeIHMYMHBI U POPMYITBI, HEOOXOAUMBIE IS €€ pellieHHs, POBOANTD PACYETHI U OLICHUBATD
peanbHOCTh MOJTY4YEHHOTO 3HaYCHUST (PU3NUCCKON BETUUUHEI;

pemaTte KauecTBEHHBIE 3aJjaud: BbICTpauBaTh JIOTHYECKH HENPOTHUBOPEUUBYIO IIETIOUYKY
paccy>kKIeHHui ¢ ONopoi Ha U3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKHUE SBICHUS;

UCIIOJIB30BaTh IPU PELICHUH y4eOHBIX 3a7ad COBpEMEHHbIE MH(POPMALMOHHBIE TEXHOJOIUU VIS
MIOWCKA, CTPYKTYPUPOBAHUS, WHTEPHPETalMH W TPEACTAaBICHUS Y4EeOHOH W Hay4YHO-TIOMYJIIPHOM
UHQOpPMaLUK, IOJYYCHHOW W3 Pa3NWYHbIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATh IOJIyYaeMyIO
WH(OPMAITHIO;

NPUBOIUTH MPUMEPHl BKIAla POCCHUICKMX M 3apyOeXHBIX Y4EHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
00BSICHEHHE TPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA 0 (U3MKE B TOBCEJHEBHOM >XKU3HHM UIA OoOecredeHHs
Oe3omacHOCTH TpH OOpallleHMH C NpUOOpaMH W TEXHUYECKUMH YCTPOMCTBAMHM, JUIS COXPaHEHUs
3]10pOBbS U COONIOICHHUS HOPM HKOJIOTMYECKOTO TTOBEICHHS B OKPYXKAIOLIEH cpeae;

paboTaTh B Tpymile C BBHIIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX pPOJEH, MJIaHUPOBaTh PadOTY
TPYMIIBl, PAHOHAIBHO PacHpeneNarTs OOSM3aHHOCTH M IUIAHUPOBAThH JESTEIBHOCTh B HECTAHIAPTHBIX
CUTYyalusxX, a€KBaTHO OLICHUBATDH BKJIAJ KaXKA0T0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE pacCMaTpUBAEMON
MPOOJIEMBI.

K koH1y o0y4enus B 11 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaThb
c(hOpMHPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

JEeMOHCTPHPOBATh HAa NMPHUMEPAxX POJib U MECTO (PU3MKHU B (OPMHUPOBAHUM COBPEMEHHOM Hay4YHOH
KapTHHBl MHpa, B Pa3BUTUM COBPEMEHHOM TEXHWKHM M TEXHOJIOTHH, B MPAaKTHUYECKOW AEATEIHHOCTH
Jro/1eH, LEJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MHPA;

YUUTHIBATh TPAHUIIBI TIPUMEHEHHS M3YYEHHBIX (PU3MYECKHX MOJEJeH: TOUCUHBIH 3JeKTPUIECKUit
3apsn, Jyd CBeTa, TOYCUHBIH MCTOYHHMK CBETA, SAEPHAs MOJETh aToMa, HYKIOHHAas MOJENh aTOMHOTO
SIpa MY perieHn: (pu3muecknx 3a1ay;

pacrno3HaBath (GU3MYECKHE sBJCHHS (IIPOIECCh) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB
JJNIEKTPOJAMHAMUKH W KBAaHTOBOM (M3WKH: OSJEKTpHUECKas MPOBOJMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE JEHCTBHUS TOKA, B3aWMOJICHCTBHE MAarHWTOB, 3JEKTPOMATrHUTHAS WHIYKIIHA,
JIEHCTBHE MarHMTHOTO TOJNS Ha MPOBOJHMK C TOKOM M JABIDKYIIMHCS 3apsi, 3JIEKTPOMarHUTHBIC
KoieOaHWs ¥ BOJHBI, NPAMOJIIMHEHHOE paclpoCTpaHEHHWE CBETa, OTPaXKEHHE, NPEIOMIICHNE,
uHTepepeHnus, TUQpakuys W TOJSIPHU3ANUs CBETa, JUCIEpPCHs CBeTa, (PoTodNeKTpudeckuil dhdeKT
(botoadhdexT), cBeTOBOEC MaBiIeHWE, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa aToMa BOJIOpPOa,
€CTECTBEHHAsI U HCKYCCTBEHHAS PaliOaKTHBHOCTE;



ONMCHIBAaTh H3YyUYEHHBIC CBOWCTBA BEUIECTBA (DIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO POBOAUMOCTD PA3IUYHbIX CPEN) U DIIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), UCIIOIB3YS
¢du3nuecKue BEIMYMHBL: SJICKTPHUUCCKHUNA 3apsi, CHIa TOKa, JJIEKTPUUIECKOE HANPSHKEHHUE, AIEKTPUIECKOe
COIIPOTHBIICHNUE, Pa3HOCTh MOTCHLUANIOB, SJIEKTPOABIKYIIAs CHJla, padOTa TOKA, HHAYKIUS MarHUTHOTO
noJisi, cuna Ammepa, cuia JlopeHra, MHAYKTUBHOCTD KaTYLIKH, SHEPTUs 3JEKTPUIECKOTO0 U MarHUTHOTO
MoJield, TIepUOA W 4YacToTa KoleOaHWH B KoieOaTenbHOM KOHTYpE, 3apsl U Chjia TOKa B MpoLecce
TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJieOaHui, OKyCHOE pacCTOSTHHE W ONTHYECKas CHia JIMH3BI, IPU
OMMCAaHWW TPaBHIBHO TPAKTOBaTh (DU3WYECKUH CMBICT HCHONB3YEMBIX BEJIMYMH, WX O003HAYCHHS U
eAMHUIIBI, YKa3blBaTh (HOPMYJbI, CBS3BIBAIOIIME MJaHHYIO (HU3WYECKYI0 BEIWYMHY C JPYTUMH
BEIMYMHAMY;

OMKCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIONb3Ys (UIUUECKUE BEITHMUUHBIL:
CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTa CBETA, SHEPTHUSI M UMITYJIbCc (OTOHA, IEPUOA
NoJypacnana, HEPrHsl CBSI3H aTOMHBIX SiIEp, PH ONHCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUCHHS W CIUHMILBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIUE TAHHYIO
(GU3NYECKyI0 BENUYHHY C IPYTUMH BeJIMYMHAMH, BEIYUCIISTH 3HaUCHUE (DU3NYECKON BETMYHHBL,

aHaATM3UPOBATh (PU3MYECKHE MTPOLECCHI U SBICHUS, UCIONb3Ysl (PU3MUECKHE 3aKOHBI ¥ TPUHIIUIIBL:
3akoH OMa, 3aKOHBI TOCJIEIOBATEIBLHOIO U MapajuIeIbHOIO COESUHEHHS MIPOBOJHUKOB, 3aKOH J[xoynsi—
Jlenma, 3aKOH 3JIEKTPOMarHUTHON MHIIYKIIUH, 3aKOH IMPSIMOJIMHEHHOTO paclpoCTPaHEHUsI CBETa, 3aKOHBI
OTPaKCHHUsI CBETA, 3aKOHBI INPEIOMIICHHS CBETa, ypaBHCHUE OUWHINTeHHa it ¢Gorodddekra, 3aK0H
COXpaHEHUs1 PHEPIHH, 3aKOH COXPaHEHUs MMITYJIbCa, 3aKOH COXPAaHEHHs 3JIEKTPUYECKOro 3apsaa, 3aKOH
COXpAHEHHUsI MacCOBOr'0 YMCIa, MOCTyaaThl bopa, 3aK0H paniuoakTUBHOIO pacnaza, Ipu 3TOM Pa3auyaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHa, €r0 MaTeMaTH4eCKoe BBIpAKEHHE W yCJOBHA (TpaHHIBI, 00JacTH)
NPUMEHUMOCTH;

OIpeNeNIATh HANPABICHUE BEKTOpAa MHAYKLUMM MAarHUTHOTO IOJISi NMPOBOJHHUKA C TOKOM, CHIIBI
Awmnepa u cuibl JIopeHua;

CTPOUTH U ONUCHIBATH N300paKEHNE, CO31aBAEMOE IUIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBIMIOJIHATh 9KCHEPUMEHTHl IO HCCICNOBAaHMIO (U3UYECKUX SBICHUH M IPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX M KOCBEHHBIX M3MEPEHMH: MpH 3TOM (hopMyiaMpoBaTh Hpoliemy/3anady |
TUIIOTE3Y y4eOHOro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pyI0BaHuUs, IPOBOAUTE
OMBIT ¥ (POPMYITHPOBATEH BHIBOIBI;

OCYILLECTBIISITh NPSMBbIE M KOCBEHHBIE M3MEPEHMs (U3MUECKUX BEJIUYMH, IPU 3TOM BBIOMpAThH
ONTUMAJIBHBI CHOCO0 M3MEPEHUS M HCIOJIb30BaTh M3BECTHBIE METOIbl OLEHKH IOTPELIHOCTEH
U3MEPEHU;

MCCIIeIOBAaTh 3aBUCHMOCTH (PM3MUYECKHX BEJIHMYMH C MCIOJIb30BAaHMEM NPSAMBIX W3MEPEHHH: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YJIBTaThl MOJIYYEHHOW 3aBHCUMOCTH (PH3MUYECKHX
BEJIMYMH B BHJIE TAOIUI U rpauKOB, AETaTh BBIBOJBI IO PE3YJIbTaTaM HCCIICAOBAHMS;

cobmonars npaBuia 0€30MacHOro TpyJda NpU MPOBEIECHUM HCCIIEAOBAaHMN B paMKax y4deOHOro
IKCIEPUMEHTa, Y4EeOHO-UCCIIEOBATEIbCKOM W IPOEKTHOM JAEATENIbHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BaHUS;

pemarh pacdyéTHbIE 3aJla4d C SBHO 3aJaHHOW (DU3NYECKON MOJIENBIO, MCIOJb3Ysl (H3MUECKUE
3aKOHBI M TPHUHIUIB], HA OCHOBE aHallM3a yCJOBHUS 3aJaudl BHIOHUpATh (U3MUYECKYIO MOJIENb, BBIIENIATH
¢du3nyeckue BeIHYHHBI U POPMYIIBI, HEOOXOAUMBIE JUIs €€ pelieH s, IIPOBOIUTH PACYETHI U OIICHUBATD
peabHOCTD MOTYYEHHOTO 3HAYeHUS (PU3NUECKON BEITHYUHBI;

pemars Ka4ecTBEHHBIC 3aJjadd: BBICTPAMBAaTh JIOTHYECKH HEMPOTHBOPEUMBYIO IEMOYKY
paccyKaeHui ¢ onopoi Ha N3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS,

UCIIOJIb30BaTh TPU PENICHUH y4eOHBIX 3aj71ad COBpEMEHHBbIE MH(POPMAIUOHHBIE TEXHOJIOTHU JUIS
MOWCKa, CTPYKTYPUPOBAHHS, WHTEPIPETAMH W TMPEACTABICHUS Y4eOHOM W HAYYHO-TIOMYJISIPHON
WHQOPMAIUK, IONYYCHHOW W3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATH IOJy4aeMYFO
UHQOPMAIHIO;



OOBSICHATh TPUHIMIIBI JIEHCTBHS MAaIIWH, NPUOOPOB M TEXHUYECKHUX YCTPOWCTB, pa3iuyath
yCIOBHUs X 0€30MacHOr0 HCIIOIb30BaHUS B TOBCEAHEBHON JKU3HHU;

NPUBOJUTH MPUMEPHI BKIIAIa POCCUICKUX M 3apyOekKHBIX YUEHBIX-(PHU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWMA MO (PU3MKE B TMOBCEJHEBHOH >KU3HH UIA OOeCHeUeHHs
0e3omacHOCTH TMpH OOpallleHMH C NpuOOpaMd W TEXHUYECKUMH YCTPOWCTBAMHM, IS COXpPaHEHUS
3710pOBbs M COOJIIOICHUSI HOPM 9KOJIOTMYECKOro MOBEICHHS B OKpY KatolLlel cpese;

paboTaTh B Tpymile C BBIIOJHEHHEM pa3IHYHBbIX COLMAIBHBIX pOJeH, MIaHUPOBAaTh PadOTY
TPYMIIBL, PAaHOHATBHO PaCIpeNeNiaTh OOSI3aHHOCTH M IUIAHHPOBAThH JNIESTEIBHOCTh B HECTaHIApPTHBIX
CUTYyalusX, a€KBaTHO OILICHUBATDH BKJIAJ KaXKAOTO M3 YYaCTHUKOB TPYIIHI B PELICHUE PACCMAaTPUBAECMOM
npoOIeMBl.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTpPOHHbIE
HaumeHoBaHme pa3aesioB U TeM nudpoBbIe
Ne i/m P Kontpoabnbie = IlpakTHueckue (mucpp )
NporpamMmbl Bcero o0pa3oBaTelibHbIE
padoTsI padoThI
pecypcsbl
Pa3znen 1. DUBUKA U METObl HAYUHOI'O TIO3HAHUSL
bubauoreka LIOK
1.1 ) 2
H3HKa 1 MCTOAbl HAYYHOTI'O ITO3HAHUA https//medsooru/7f41bf72
Hroro mo paznemy 2
Paznen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K 5
AHeMatiia https://m.edso0o.ru/7f41bf72
bubmuoreka LIOK
2.2 7
Auasiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe €XaHUKE 6 1 1 bubmmorexa LIOK
. HbI XPaHCHUA B MCXaHU
P https://m.edsoo.ru/7f41bf72
Hroro no pazzaeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JUMHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHIECKOM 9 1 bubnuoreka IIOK
' TEOpUH https://m.edsoo.ru/7f41bf72
Bu6nmoreka LJOK
2 1 1
3 OCHOBbI TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUSI BEII[ECTBA. 5 bubmoreka [JOK
' ®a30BBIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Hroro no pazneny 24

Paznea 4

. QJEKTPOANHAMUKA



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

bubmuoreka LIOK

41 HEKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
49 [TocTosHHBIHN 3neKkTprueckuil Tok. Toku B 12 Bubmuorexa LHOK
' Pa3IMYHBIX CPENax https://m.edso0o.ru/7f41bf72
HUroro no pazaeny 22
PeszepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBIE
HaumeHnoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P KonTpoabnbie | IlpakTnyeckue (1up )
NporpaMMsI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. QJJIEKTPOJANHAMUKA
11 MarnuTHOE none. DIeKTpOMarHuTHas 11 1 3 bubmmorexa [IOK
' HHIYKIIUS https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHu4ecKue U 3JIEKTPOMarHUTHbIE 9 1 bubmmorexa [IOK
' KoJseOaHus https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKue U 3JIEKTPOMarHUTHbIE 5 1 bubmmorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka LIOK
2.3 O 10 3
Ha https://m.edsoo.ru/7f41c97c
HWroro mo paznemy 24

Paznen 3. OCHOBBI CIIELIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI ClIELIMATIEHON TEOPUU 4 1 Bu6nuoreka [JOK

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

Hroro no pazneny 4

Pasznen 4. KBAHTOBAS ®PU3UKA
41 Sene AHTOBOG 6 bubmuoreka LIOK

) MEHTBHI KBAHTOBOI OITHKU

T https://m.edsoo.ru/7f41c97¢c

4.2 CtpoeHue aToMa 4 bubmorexa HOK

' p https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE SIIpO 5 bubnuoreka IIOK



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

Uroro no pazgeny 15

https://m.edsoo.ru/7f41c97¢c

Pazgen 5. 3JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3IUKU

51 DJeMEeHTHI aCTPOHOMHU H aCTPOYUUKU 7

Hroro mo paznemy 7

Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

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

Bu6nmoreka [JOK
oL Qoodmaronee nowtopette ‘ https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
No KouuyecTBO 4acon Jlata DyeKTpoHHBbIE HUPPOBBIE
A Tema ypoka Kontposnsnbie  IIpakTuyeckue o0pasoBaTe/bHbIe
n/n Bcero U3y4eHust
padoThI padoThI pecypcbl
1 du3uka — HayKa o mpupoje. Hayansie 1 bubmmorexa LIOK
METO/IBI TIO3HAHHSI OKPY’KAIOIIETO MHUPA https://m.edsoo.ru/ff0c32e2
Ponp 1 MecTo Gu3uku B popMUpOBaHHH
2 COBpPEMEHHOH i)ayqﬂoixi Kq:lpI;I/IHIIjI MUDa, B 1 bubamoreta LIOK
y . https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKOH NeSTENFHOCTH OIeH
Mexanunueckoe nBukeHUE. OTHOCUTETBHOCTD
3 MGX&HI/I‘ICCKOFOIJ[Z[BI/I)KGHI/IH. [Tepemernenne 1 brbmmorexa LIOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpEHUE
4 PaBHOMEpHOE NPAMOIMHENHOE JBUKEHUE 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 Bbubnuorexa LIOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e
6 CBo0ojHOE TajieHue. Y cKopeHue 1 Bubnuoreka [IOK
CBOOOIHOrO NaAEHUs https://m.edsoo.ru/ff0c39cc
7 Kpuponuneitnoe neuxxeHue. JprxeHue 1 bubmoreka IJOK
MaTepUaIbHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anues.
8 I/Igepllfnanb}lme cucreMsl orcyera. [lepBblit 1 bubamorewa LIOK
https://m.edsoo.ru/ff0c3be8
3aKoH HproToHa
Macca Tena. Cuna. [Ipuniun cyneprno3uinuu
9 cu1. Bropoii 3akoH HII))IOTL(I)Ha zzlm ’ ) 1 brbmmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
MaTepUaIbHON TOYKH
10 Tperuii 3akoH Hpr0TOHA 1J1s1 MaTEpUAIIBHBIX 1 Bubmoreka [JOK
TOUEK https://m.edsoo.ru/ff0c3be8



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

3aKoH BCEMHUPHOT'O TATOTCHHA. Cuna

bubmuoreka LIOK

1 Tsokectu. [lepBast kocMuueckas CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmuoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadduunent tpenus. Cuna
13 conpoTTEIBneHHﬂ Hpql)/lq)ﬂBLII/IKCHI/II/II) Tena B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
XKHUJIKOCTU WJIU rase
[locTynarensHOE 1 BpaliaTeabHOE IBHKEHUE
14 abCoFOTHO TBEPAOTO Tena. MOMEHT CHITBI. bubmmorexa [IOK
[Tnedo cuibl. Y Ca0BUs paBHOBECHS TBEPOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepruanbHON TOUKH, CUCTEMBI
15 MaTepuaIbHbIX ToueK. mmynbe cunbl. 3aKoH Bubmuoreka [JOK
COXpaHEeHHUs UMITyJIbca. PeakTrBHOE https://m.edsoo.ru/ff0c43d6
JBIDKEHHE
Pabora u momHocTh cunbl. Kunerndeckas
16 SHEPrus MaT]:manLHoﬁ“ touku. Teopema 00 bubmorexa LIOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKON SHEPrun
[HorenumansHas sueprus. [loTeHuuansHast
17 SHEPrHs ynpyro neopMUpOBaHHON Bbubnuorexa LIOK
npyxuHbl. [loTeHInambHAS SHEPTHUsI Tea https://m.edsoo.ru/ff0c461a
BOJIN3M TOBEPXHOCTU 3EMIIU
[loreHumanbHBIe M HENOTEHUUATBHBIE CUJIBI.
CBs13b pabOTHI HEMOTEHIIMATBHBIX CHJI C
18 I/I3MGH:HI/ICM MexaHqu:Koﬁ SHEPTUu bubamorewa LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJ1. 3aKOH COXPaHEeHHUS
MEXaHUYECKON SHEPTUU
Jlaboparophas padora «Vccnenopanue CBA3U
19 paboThI CHIIBI C UI3MEHEHHEM MEXaHUYeCKOM

SHEPIUH TeNa Ha IPUMEPE PACTSHKCHUS
PE3MHOBOIO XKIyTa»



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Konrtponbnas padota no Teme «KunemaTuka.

20 JuHamuka. 3aKOHBI COXpaHEHHS B bubamoreta LIOK
https://m.edsoo.ru/ff0c4b74
MEXaHHUKE»
OCHOBHBI€ TIOJIOKEHUST MOJIEKYJISIPHO-
21 KHUHETUYECKOH TEOPHH. BpoyH}(l)Bcioe bubamoreta LIOK
https://m.edsoo.ru/ff0c4dc2
newxenne. Jnddysus
XapakTep ABUKEHUS U B3aUMOICCTBUS
22 YaCTHII BelIecTBa. Moien CTpOeHHs Ta30B,
JKUJIKOCTEMN M TBEPABIX TEI
23 Macca monekyn. KonndecTBo BemiecTsa.
[TocTostnHas ABoraapo
24 TemnoBoe paBHOBecue. TeMnepaTypa u eé
n3mepenue. lllkana temneparyp Llenbcus
25 Wneanpusiii ra3 B MKT. OcHoBHOE bubmuoreka LIOK
ypaBuenune MKT https://m.edsoo.ru/ff0c4fde
AOGcoIoTHas TeMIiepaTypa Kak Mepa cpeiHen
26 KHHETHYECKOU 3Hep$HHy§BHXeHHHpMOerIi[YH. bubamorera LIOK
N https://m.edsoo.ru/ffOc511e
VYpasuenue Meneneepa-Kianeiipona
27 3akoH JlanbToHa. ['a30BBIC 3aKOHBI
Jlaboparophas padora «Vccnenopanue
28 3aBUCHMOCTH MEX]y ITapaMeTpamMu
COCTOSIHHS Pa3pe:KeHHOT0 Ta3a»
M3omnponeccsl B UacanbHOM Ira3e u ux Bu6mmoreka IJOK
29
rpadudeckoe mpeacTaBiCHUE https://m.edsoo.ru/ff0c570e
BHyTpeHH:s 3HEprust TEpMOJUHAMUYECKOMN
30 CUCTEMBI M CITOCOOBI €€ N3MCHCHHUS. bubmmoreka IIOK
KomnruecTBo Termnotsl u padota. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrHs OJHOATOMHOTO HEaTbHOTO ra3a
31 Buas! Terutonepenaun bubmmorexa [IOK

https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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VY nenpHast TEII0EMKOCTD BEIIECTBA.

32 KonuuecTBO TEIIIOTHI MpH TEILIonepeaye. bubamoreta LIOK
. https://m.edsoo.ru/ff0c5c36
AabaTHBIN TTporiece
33 [TepBbrit 3aKOH TEPMOTUHAMUKH U €TI0 bubmmoreka [JOK
NPUMEHEHHUE K U30Mpolieccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTuMocTs mporiieccoB B MpUpOAE. Bubmuorexa LJOK
Bropoii 3aKk0H TEPMOAMHAMHUKH https://m.edsoo.ru/ff0c6230
35 puanun geicteus u K11/ Temmosoit Bu6nuoreka IJOK
MalIiHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapao u ero KI1/]
37 DKojormdeckre mpoOIeMbl TeII0IHEPTeTHKH
38 O6o06maronuii ypok «MonekynsapHas bubmmorexa [IOK
¢du3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Konrtponbhas pabota o Teme
39 <<MOTJIpeKYHHpH§${ ¢nzuka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKID
40 [TapooOpa3oBanne 1 KOHEHCAIIS. Bbubmuorexa LIOK
VcnapeHue u KumeHne https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHASI ¥ OTHOCHTEIIbHAS BJIAKHOCTh bubmuoreka IIOK
BO31yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnuueckue u
42 amopgHbIe Tesla. AHU30TPOIHSI CBOHCTB Bubnunoreka [IOK
KpHCTaUIOB. JKUIKHEe KPUCTAILITBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIbI
43 [InaBneHue u kpuctauu3anus. Y nenbHas Bu6mmoreka IJOK
TerioTa masnenus. Cyomumarius https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TETUIOBOTO OajlaHca brbmmorera LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3auus Tea. DNeKTPUUECKUM 3apsia. bubnmnoreka [{OK

I[Ba BHUJA DJICKTPUUYCCKUX 3apAa0B

https://m.edsoo.ru/ffOcébcc
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HpOBOI[HI/IKI/I, AUBJICKTPUKU U

46 MOJYIIPOBOAHUKH. 3aKOH COXPaHEHUS bubamoreta LIOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsiia
47 BsanmogpeiictBue 3apsaoB. 3akoH Kymnona. bubmmorexa [IOK
ToueuHBIi AIEKTPUUCCKUI 3apsi] https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB AIEKTPUYECKOTO MOJIS.
48 Hpniunn cynepnosnulfn INMEKTPUIECKIX Bubmiorexa LIOK
. , https://m.edsoo.ru/ff0c6df2
nonielt. JInHann HanpsHKEHHOCTH
49 Pabora cui a1meKTpoCTaTHYeCcKOro MOJIs. bubmmorexa [IOK
[MTorenman. PasHoCTh MOTEHIMAIOB https://m.edso0.ru/ff0c6f00
IIpoBOJHUKY U AUDIEKTPUKH B
50 BHF;KTpIéCTaTI/I‘IeIiKOM nonIe. bubamorexa LIOK
https://m.edso0.ru/ff0c7018
JudnekTpuueckasi IPOHUIIAEMOCTD
i bubnunoreka [IOK
>1 meKTpoemKocTe. Konercatop https://m.edsoo0.ru/ff0c7126
59 DNeKTPOEMKOCTH TUIOCKOTO KOHJEHCATOPa. Bubnuoreka [IOK
DHeprust 3apsHKeHHOro KOHAEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopras padora "U3mepenue 1
AIEKTPOEMKOCTH KOHIeHCaTopa"
ITpuHiun necTBUs U NPUMEHEHNE
54 KOHJICHCATOPOB, KOMTUPOBAILHOTO aIapara,
CTpYHHOI'O IPUHTEPA. DIIEKTPOCTATHYECKAS
3amuTa. 3a3eMIIeHHE 3JIEKTPOPHOOPOB
DJEeKTpUUYECKH TOK, YCIIOBHS €T0
55 cymectBoBanud. [loctossuubii Tok. Cuna
toka. Hanpsoxkenne. ConpoTtuBnenne. 3akoH
Owma 1 y9acTka e
[locnexgoBarenbHOE, MapaieabHOE,
56 CMEILIAHHOE COEMHEHUE IPOBOIHUKOB. 05 bubnmnoreka [{OK

JlaboparopHas pabora «/3yueHue
CMEIUIAaHHOTO COSAUHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0
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PaboTta 1 MOIIHOCTE QJICKTPHUYCECKOI'O TOKA.

bubmuoreka LIOK

S7 3akon J[xoymns-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa 15t TOJTHOH (3aMKHYTOM)
3neKTpudeckon nenu. KopoTkoe 3aMbIkaHue.
58 Ha60§aTopHaﬁ p1;60Ta «I/gMepeHHe SJC 0.5 bubmiorexa IOK
https://m.edsoo.ru/ff0c7ae0
WCTOYHHMKA TOKA ¥ €T0 BHYTPEHHETO
COIPOTHBIICHUSD)
DneKTpoHHAas MPOBOANMOCTH TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh
60 DneKkTpudecKuil TOK B Bakyyme. CBoiCTBa
ANIEKTPOHHBIX ITyYKOB
[MonynpoBogHKUKH, HX COOCTBEHHAS U
61 npm}/[]efHaﬂ ipOBoz[HMOCTL. CgoiicTBa p—Nn- bubamorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexoa. [1orynpoBoTHUKOBEIE TPUOOPEI
DJeKTpuUYecKHid TOK B pacTBOpax U
62 pacIuiaBax 3J€KTPOJIUTOB. Bbubnuorexa LIOK
DJIEKTPONUTHYECKAS TUCCOIIHALIHS. https://m.edsoo.ru/ff0c82ba
ONeKTpoIn3
OnexTpuyecKuit T?K B rasax. ) Bumorexa LIOK
63 CaMOCTOSITENbHBIA U HECAMOCTOS TEITbHBIIH
https://m.edsoo.ru/ff0c84ae
pazpsa. Monuus. 1lnazma
DJeKTpUYECKUE MPUOOPHI U YCTPOUCTBA U UX
64 npaKTTquCKoe HpI/I;MeHSHHe.};_IpEBI/IHa bubamorewa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€301acHOCTH
. bubmmoreka IIOK
65 O600mmaommi ypok «JIeKTPOJUHAMUKA https://m.edsoo.ru/f0c88be
KontponbsHas pabora 1o Teme ) BuGmorexa OK
66 «QnektpocraThka. [locTosHHBIN

3JIEKTPUUECKUN TOK. TOKH B pa3IuyHBIX

https://m.edsoo.ru/ff0c8a8a
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cpenax» /Bcepoccuiickas npoBepoyHast
paboTa npu nMpoBeACHUH Ha OYMasKHOM

HOCHTEJe
PesepBHsrii ypok. Kontponpaas paboTta mo bubmmoreka [JOK
67 1
Teme "DNeKTpoMHaMHKa" https://m.edsoo.ru/ff0c8c56
68 Pezepsuslii ypok. O6o0marommii ypok mno 1 Bubmuorexa LJOK
temam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NTPOI'PAMME
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11 KJIACC

KoauyecTBO yacos

DJIeKTPOHHbIe U (POBbIE

Ne JlaTa
/i Tema Ypoka Beero KOHTpOJ‘[LHbIe IIpakTn4yeckune w3yenus oﬁpasosaTe.m,m,le
padoThI padoThI pecypchl

[TocTostHHBIE MarHUTHI U UX

1 B3amMojeiicTBre. MarauTtHoe moire. Bektop 1 bubmmoreka [JOK
MarHuTHON MHIYKIUH. JIMHUK MarHUTHO#M https://m.edsoo.ru/ff0c9778
WHAYKIAN
MarautHoe 1oJje MPoOBOJAHUKA C TOKOM.

2 OmnsIT Opcrena. BsanoieﬁCTBne 1 bubmoreia LIOK

https://m.edsoo.ru/ff0c98fe

MTPOBOJIHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 1 Bbubanoreka [JOK
MarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOTO MOJISl HA TPOBOJAHUK C

4 TokoM. Cuna Amnepa. JlaboparopHas pabota 1 1 bu6immoreka [IOK
«HccmenoBanue AeHCTBUS TIOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOMY

efCTBHE MarHUTHOTO TTOJIS Ha
5 nﬂBnmymonca 3apshKeHHyIo yacTully. Cua 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabota cuisl Jlopenna
OnekTpoMarHuTHast UHAyKius. [1loTok

6 BEKTOpa MarHUTHOM nHAYKUIuu. DJ(C 1
MHAYKIHW. 3aKOH 3JICKTPOMarHuTHOU
nHaayknun Oapazest

7 JlaboparopHas padora «Vccnenopanue 1 1 bubmuoreka [IOK
SIBIICHUS 3JICKTPOMArHUTHOW UHITYKITUI https://m.edsoo.ru/ff0cal50
WNuaykTuBHOCTD. SIBIICHUE CAMOWHTYKITHH.

8 OJ1C caMOMHIYKITHH. DHEPTUS MATHUTHOTO 1 bubmuoreka [IOK

IIOJII KaTYIIKH C TOKOM. 3JI€KTp0MaFHPITHO€
TI0JIC

https://m.edsoo.ru/ff0ca600
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Texuuueckue YCTPOﬁCTBa " UX IPUMCHCHHC!
MOCTOSAHHBIC MAarHUThI, 3JICKTPOMAIrHUTHI,

TOKa. AMIUTUTYTHOE W IEHCTBYIOIIEE

o AEKTPOIBUTATENh, YCKOPUTEIH
3IIEMEHTAPHBIX YacTUI, MHIYKIMOHHAS MEYb

10 Oo6o06maronmit ypok «MarHuTHOE ToJIe. bubmmnoreka [JOK
DJIeKTpOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82

1 KontponbHas padbora mo TeMe «MaruutHoe bubmmoreka [JOK
nosie. DIeKTPOMArHUTHAS WHTYKITHSD https://m.edsoo.ru/ffOcad58
CB00OIHBIE MEXaHUYECKHE KOJICOaHMS.

12 Iapmonmnueckue Konebanus. Y paBHEHHE Bu6mmoreka [IOK
rapMOHHYECKHX Kosiebanuii. [IpeBpaiienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlaboparopHas padora «VccnenoBanue

13 3aBUCHUMOCTH TIEpHOa MaIIbIX KOJIeOaHuUH
Tpy3a Ha HUTH OT JJTMHBI HUTH ¥ MaCChI
rpy3a»

Koneb6arenbupiii kKoHTYp. CBOOOTHBIE
AJNIEKTPOMAarHUTHEIE KOJIeOaH!s B H/IEATbHOM
14 KOHG6I;TCHBHOM KOHTYpE. AHEUIOFI/Ii MEX]Ty bubmmorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMH U JIEKTPOMarHUTHBIMU
KoJeOaHUsIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 BHGI;)FZH B UCATEHOM Kone6aTI::JH)H0M bubmmorexa LIOK
https://m.edsoo.ru/ffOcb9c4
KOHTYype
[Ipencrasnenue o 3aTyxaromux KoaeOaHUIX.

16 BrinyxaeHHbIE MeXaHHMYECKHE KOJIeOaHHS. Bbub6imoreka [IOK
Pe3onanc. BeiHyX/IeHHBIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHBIE KoJieOaHHs
HepeMeHHLIfI ToK. CHHYCOH/TATbHBII BuGmorexa LIOK

17 [IEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO

https://m.edsoo.ru/ffOcbd34
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3HAYCHUEC CUJIbI TOKA U HAIIPSKCHUA

Tpancpopmatop. [IpousBoncTBo, nepeaaya u

18 noTpebJIeHNE AEKTPUIECKOH YHEPTUH
Y CTpOHCTBO M MPAaKTUUECKOE IPUMEHEHHE
19 3H£1‘pHQCCKOF0p3BOHKa reHepiTopa bubmmoreica LIOK
> https://m.edsoo.ru/ffOcc324
MEPEMEHHOT0 TOKa, IMHUI 3JIeKTpoIiepeaay
DKOJIOTHYECKUE PUCKU TIPH TPOU3BOJICTBE
20 anekTpo3Hepruu. KynpTrypa ncnoias3oBaHus
AIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HU
MexaHn4yecKe BOIHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. CkopocTsb Bu6mmoreka [IOK
pacnpoCTpaHeH s U JJTHHA BOJHBI. https://m.edsoo.ru/ff0ccab4
[onepeynslie U TPOJONBHBIC BOTHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3BYyKa. bubanoreka [IOK
Beicora Tona. Tem0Op 3Byka https://m.edsoo.ru/ff0cccOc
23 DNIeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA U bubnuotexa [{OK
ckopocTh. IlIkasa 3JIeKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [TpuHIHATIEI paIHOCBSI3U U TEIEBUICHUSI.
PazButue cpeacts cBs3u. Paanosnokamus
25 KonTponbHas pabora «KonebaHnus u BOJIHEBD) Bubmmorexa LIOK
https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeliHOe pacpoCTpaHEeHNE CBETA B
26 O,JfHOpO,ZLHOf/'I cpezf;. T(f)qe:gmﬁ WCTOYHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceerta. JIyu cBera
Otpaxenne cBeTa. 3aKOHbBI OTPAKCHUS
27 CBCI:”)[a. [Toctpoenune H306pa>1<efml71 B IUIOCKOM bubmoreta LIOK
https://m.edsoo.ru/ff0cd4e0
3epka’e
IIpenomnenue cpera. HoiIHoe BHYTpPEHHEE Butmorexa LIOK
28 otpaxxeHue. [IpenenpHBIN yToJI MOJTHOTO

BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/ff0cd7{6
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Jlaboparophas padora «3mepeHue

bubmuoreka [IOK

29 MOKa3aTesIsl IPETIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunzsl. [loctpoenne n300paskeHU B TUH3E.
30 dopmyna TOHII)QOP'I JIVH3HL. s’BeaneHHe bubmoreica LIOK
https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlaGopartopnas pabora «MccnenoBanue
CBOMCTB N300payKeHUH B JTMH3AX»
JHucnepcus cBera. CIOXHBIN cOCTaB OeI0TO
32 cgeta. L[Ber. JIaboparopHas padora
«Habnronenue aucrepcun CBETay
33 Wntepdepennus ceera. dudpaxuus crera. Bu6mmoreka [IOK
JudpakipoHHast peréTka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTH CBETOBBIX BOJH. bubamnoreka [HOK
[Monspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuveckne mprubOOpHI M yCTpoicTBa U
YCIIOBHSI MX 0€301MaCHOTO IPUMEHEHHUS
I'paHUIBI IPUMEHUMOCTH KIIACCUYECKOM
36 MI;xaHEKH. %OCTynaTLI CHenalbHON TEOpUH bubmoretca LIOK
https://m.edsoo.ru/ff0cf862
OTHOCUTEILHOCTH
37 OTHOCHUTENBLHOCTH OJTHOBPEMEHHOCTH. bubmuotexa [IOK
3amMe/yieHHEe BPEMEHH U COKPAIICHHUE JTHHBI https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMILYJIbC PEISITUBUCTCKON
38 ‘{aCTI:/II_IBI. CBHSBy Macfm C BHEpruen u bubamoreta LIOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPTHUS TIOKOS
KonTponbHas pabora «Ontuka. OCHOBBI bu6mmotexa [{OK
39 .
CHETMATLHOW TEOPHH OTHOCUTEILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [Inanka. DHeprus u Bbu6immoreka [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OtxkpoITHE 1 UcciiegoBanne GportoddderTa. bubnmnoreka [HOK

Omnbitel A. I'. CroneroBa

https://m.edsoo.ru/ffOcffc4
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3akonbl poro3addekra. YpaBHeHUe

N > bubmmoreka [JOK
42 OnHmreiHa s porodddexra. «Kpacunas https://m.edsoo.ru/f0d015e
rpaaumay Gpotoddderra
43 Hapnenue cera. OnbiThl I1. H. JleOenena. bub6mmoreka [JOK
XHUMHYECKOE AEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKUE YCTPOMCTBA U MPAKTUICCKOS
44 npuMeHeHne: (OoTo3IEMEHT, (POTOAATIHNK,
CoNTHeYHas 6aTapest, CBETOIHO
45 Pemenue 3amad mo teMe « DJI€MEHTBI bubnmnoreka IJOK
KBaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mopens aroma TomcoHa. ONBITHI
46 Peaij)opz[a 0 PACCESHUIO O-YaCTHII. bubmoreia LIOK
https://m.edsoo.ru/ff0d091a
IInanerapnas Moaens aroma
bubmuorexa LIOK
41 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
Nznydyenue u noroiieHue GOTOHOB MPHU
48 nepey;o;[e aToma ¢ OE{OFO y?;OBHH BHCII;)FI/II/I bubmioreia LIOK
N https://m.edsoo.ru/ff0dOafa
Ha Jpyroi. Bujel criekTpos
BonnoBrsle cBoiicTBa yacTuil. BoyHbI e
49 Bpoiins. KopryckynspHO-BOIHOBOU bu6imoreka [IOK
nyanu3M. CIIOHTaHHOE W BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
H3JTyYCHUE
OTKpBITHE PAHOAKTUBHOCTH. OIBITHI
50 Pesel;(bopnz rilo OTIpE/ICTICHHUIO COCTaBa Bubmiorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3JTyUCHHS
CaoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.
51 BinsiHMe paguOaKTUBHOCTH Ha KUBbIE
OpTraHU3MBI
OTKpBITHE POTOHA U HCI/ITpOfIa. W3zoTormsl. Butmorexa LIOK
52 Anbda-pacnan. DNEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnaz. 'amma-

https://m.edsoo.ru/ff0d1162
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53

HU3JIYyUCHHUC

OHeprus CBA3U HYKJIOHOB B sijipe. SnepHble
peakuuu. Anepusiii peaktop. [Ipobnemsl,
MIEPCIIEKTHUBBI, SKOJIOTHYECKUE ACTIEKTHI
SIIEPHOM 3HEPreTUKU

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

54

OnemeHTapHble YacTULIbl. OTKPBITHE
MO3UTPOHA. MeToabl HaOIIOAeHUS U
PETHCTPALAN DIIEMEHTAPHBIX YaCTHIL.
Kpyrasiit cron «®yHnaMmeHTalbHbIe
B3anMoeicTBHA. EMWHCTBO (hn3ndeckoi
KapTHUHBI MUPa»

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

55

56

57

Oransl pa3BuTHs acTpoHoMuu. [IpukinanHoe
¥ MHPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuu. Bun 3B€3mHOTO HEbA.
Co3sBe3us, sipKue 3BE3/bl, IUIAHETHI, UX
BuanMoOe ABrkeHne. ColHevHas CHCTeMa

Comnue. CojiHeYHast aKTUBHOCTD. MICTOUHUK
sHepruu CoJHIa U 3BE3]T

3BE3/BI, MX OCHOBHBIE XapaKTEPUCTHKH.
3BE3 bl II1aBHOI ITOCIIEI0BATEILHOCTH.
Baytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABJICHUS O TIPOUCXOXKICHUHN U
sposronri CoJIHIIA U 3BE3]T

58

59

Mneunslii [IyTe — Hama "anaxkTuka.
[Tonoxxenne u nuxenne ConHua B
lanaxTuke. I'anaktrku. YEpHbIE IBIPHI B
sIIpax TajJakTUK

Bcenennas. Pazoeranue ranaktuk. Teopus
Bosnbnioro B3peiBa. PeukToBOE H3IyUYeHHE.
MerarajiakTuka

60

Hepemennsie mpo0i1eMbl aCTpOHOMHH



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

61

KonTposbHas pabora «1IeMeHTHI
ACTPOHOMUU U aCTPOPUINKI)

62

63

Oo6o06matonuit ypok. Ponb Gusuku u
aCTPOHOMHUH B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, CONMATBHON B ATHYECKOM
chepax JeATeITLHOCTH YeJIOBeKa
O6o6maromnmii ypok. Pois u MecTo ¢huznukn

U CTPOHOMUH B COBPEMEHHON HAy4YHOI
KapTHHE MUpa

64

Oo6o06maronmii ypok. Posib pusuueckoit
TeopuH B (POPMHUPOBAHUH NIPEACTABICHHIA O
¢$u3nUecKoil kKapTHHe MUpa

65

Oo6o06marommii ypok. Mecto huznueckoi
KapTHHBI MHpa B 00IIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
MPHUPOJIE

66

67

68

PesepBHbIi ypok. MarsuTtHoe 1ouie.
OnexTpoMarHuTHast HHIYKIHS
PesepBHBIit ypok. Ontnka. OCHOBEI
CIENMATBHON TEOPHH OTHOCUTEIBHOCTH

Pesepnbrii ypok. KBanToBas ¢usmnka.
3JIeMEHTHI aCTPOHOMHH ¥ acTpO(YU3NKU

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

OBILIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

68
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