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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHsSI Ha YPOBHE CpeHETO o0IIero oopa3zoBanus pazpaboTaHa Ha OCHOBE MOJOXKEHUN U
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOUM 00pa3zoBarenbHOIl mporpammsl, npenactaBieHHbix B @I'OC COO, a takxke ¢
yuéTtoMm denepanbHoil pabouell mporpaMMmbl BOCHUTaHUS M KOHIEMIMM MpernojaaBaHusi ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoit deaepannn, peann3yomux OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Copep>xanue nporpaMMmsbl 1o (U3MKe HarpaBieHO Ha (GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa O0YyYaroluXcs
10-11 kmaccoB npu oOydyeHHH MX (PuU3KMKe HA 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOrO noaxoxaa. Ilporpamma mo
¢usuke coorBercTByeT TpeboBaHusiM OI'OC COO k miaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METAINPEAMETHBIM pe3yibTaTam
oOydeHHMs, a TaKkKe YYHUTHIBA€T HEOOXOJMMOCTh peaju3allid MEXIPEIMETHBIX CBsi3eld (U3HKHM C €CTECTBEHHO-HAayYHBIMU
yueOHBIMU NpeAMeTaMU. B Hell onpenensiorcs OCHOBHBIE LEJM M3Yy4eHHs (U3MKM Ha YPOBHE CpeJHEro obiiero oOpa3oBaHMS,
IUTaHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TMUYHOCTHBIE, METAIIpeIMETHBIE, IPEIMETHBIE (Ha 6230BOM YpOBHE).

[IporpamMma 1o ¢pu3MKe BKIIOYAET:

e IJITAHUPYEMBIE PE3YyJIbTAThl OCBOCHUS Kypca (PU3MKHU Ha 0A30BOM YPOBHE, B TOM YHCIIE IPEIMETHBIE PE3yNbTaThl 110 roaM

o0yJeHus;

e coziepkaHue yueOHoro npeamera « Ou3nkay 1no rojaM o0ydeHuUsl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPUPObI, BHICTYIAs B KauecTBE y4eOHOro MpeaMeTa B IIKOJE, BHOCHUT
CYIIECTBEHHBIN BKJaJ B CHUCTEMY 3HaHUU 00 okxpyxatomeM wmupe. llkombHbI Kypc (U3HKH — CHUCTEMOOOPA3YIOMIMM st
€CTECTBEHHO-HAYYHBIX YYEOHBIX NPEAMETOB, TOCKOIBKY (PU3NYECKHUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJICHUH, N3y4aeMbIX
XuMuel, ononoruent, pusudeckoit reorpaduerd u actpoHomuei. Mcronb3oBaHue W aKTUBHOE MPUMEHEHUE (PU3MUYECKUX 3HAHHM
OTIpeNIeTIsieT XapaKkTep U pa3BUTUE Pa3HOOOPA3HBIX TEXHOJIOTUH B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOJIy4YeHUs
HOBBIX MAaTe€pHaOB C 3aJaHHBIMU CBOMCTBaMM M Jpyrux. M3ydenue (u3MKM BHOCUT OCHOBHOHM BKJIax B (OpMHUpOBaHUE
€CTECTBEHHO- HAYYHOW KapTHUHBI MHUpa OoO0y4arommxcs, B (GOpMUPOBAHHE YMEHUH NPUMEHATHh HAYYHBI METOJ TMO3HAHUS MPH
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEOBaHUM.

B ocHOBY Kypca (pu3uku uisl ypOBHS CpeHEro oOuiero o0pa3oBaHus MOJIOKEH P UAEH, KOTOpble MOKHO paccMaTpUBaTh
KaK IMPUHLHAIBI €70 TOCTPOECHUSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JOTUYECKU 3aBEPIIEHHBIM, OH COJCPKUT MaTepHal U3 BCEX
pasnenoB (pU3MKHU, BKIIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKHU.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ HEM MaTepuas Kypca GU3NKU 00BEAMHEH BOKPYT (u3nuecKux Teopuil. Benyuum B
Kypce sBisieTcs: QOpMUPOBAHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€PUU, BEIIECTBE U TIOJIE.

Hoesa eymanumapusayuu. EE peanusanus npeanoyiaraeT HCMOJIb30BaHUE T'YMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKON HayKH,
OCMBICJICHHE CBSI3U pPa3BUTUS (PU3MKKM C pa3BUTHEM OOIIECTBAa, a TaKkKE C MHUPOBO33PEHUECCKUMH, HPABCTBECHHBIMU U
AKOJIOTUUECKUMHU MPOOIeMaMHU.

Hoes npuxnaomnoii nanpasnennocmu. Kypc ¢GU3MKK mOpearnoysiaraeT 3HAKOMCTBO C IIMPOKUM KPYroM TEXHUYECKUX W
TEXHOJOTMYECKUX MPUI0KEHUM N3YUCHHBIX TEOPUM U 3aKOHOB.

Hoesa »sxonocuzayuu peanusyeTcs: TOCPEICTBOM BBEICHHS JJIEMEHTOB COJICP)KAaHUS, TOCBSIIEHHBIX 3KOJIOTHYECKUM
npoOyieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C pa3BUTHEM TEXHUKM U TEXHOJIOTHH, a Takke OOCYXIeHHus mnpodiem
PaIMOHAILHOTO MTPUPOAOIOIB30BaHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpeIHEro oOIero oOpa3oBaHUsl SABIAIOTCS (PU3NYECKHE TEOPUU
(popMupoBaHuE TIPEACTABICHUN O CTPYKTYPE MOCTPOCHUS (PU3UUECKOM TEOPHH, POk (PyHIAMEHTAIbHBIX 3aKOHOB U MPUHITUIIOB B
COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPAHULIAX MPUMEHUMOCTU TEOPHUH, JJIsl ONKUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U

MIPOIIECCOB).
CuCcTeMHO-IeSITEIbBHOCTHBIN MOAX0/ B Kypce (U3UKU peanu3yeTcs MPExkIe BCEro 3a CU€T OpraHu3aliii SKCIIepUMEHTaTIbHOM
nesTenbHOCTH oOydvaroruxcs. [[ns 6a3zoBoro ypoBHS Kypca (HU3MKH — STO HCIHOJIB30BAHME CHUCTEMBI (POHTAIBHBIX

KPaTKOBPEMEHHBIX JKCIIEPUMEHTOB U J1a0OpaTOPHBIX pabOT, KOTOpPHIE B MporpaMme 1o ¢u3uke oO0bEAMHEHBI B OOIIMI CIHUCOK
YUCHHUYECKHX TPAKTUYECKUX paboT. BeineneHue B yka3aHHOM IMepedyHe JTa0OpaTOpPHBIX PabOT, MPOBOIUMBIX I KOHTPOJIS H
OLICHKH, OCYILECTBIISIETCA y4YaCTHUKaMU OOpa30BaTEIbHOIO Mpoliecca UCXOJsi W3 OCOOCHHOCTEW IJIaHUPOBAHUS U OCHAIICHUS
kabunera ¢Qusuku. [Ipu sToM oOecmeunBaeTcs OBIaJeHUE OOYYAIONIUMUCS YMEHUSMH TIPOBOJWTH KOCBEHHBIC H3MEPEHUS,
MCCJICIOBAaHUS 3aBUCUMOCTEHN (PU3MUECKUX BEIIMYUH U TTIOCTAHOBKY OIBITOB IO MPOBEPKE MPEITOKEHHBIX THITOTE3.

bosblioe BHUMaHKE yAENsIeTCs PEeIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3ajad. [Ipu aTom 115 pacu€THBIX 3a4a4 TPUOPUTETOM
SBJISIIOTCS 33]1a4U C SIBHO 3aJJaHHOM (PU3UUYECKO MOJIEIbI0, O3BOJISIONINE MPUMEHSTh U3yYEHHbIE 3aKOHbBI U



3aKOHOMEpPHOCTH KaK M3 OJHOTO pasfena Kypca, TaKk M WHTETPUPYsS 3HAHHUS M3 Pa3HbIX pasneioB. (s KauecTBEHHBIX 3aaad
NPUOPUTETOM SIBJISIIOTCS 3a/laHusl Ha OOBSACHEHHE MPOTEKaHWs (PU3UYECKUX SIBJICHUH M TPOIECCOB B OKPYXKAIOMICH KU3HH,
TpeOyronue Beioopa Pu3nueckoi MOACIH IJI CUTYallud MPAKTUKO- OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu ®I'OC COO k maTepuanbHO- TEXHUYECKOMY 00eCTIEYeHHI0 Y4eOHOro mpoiiecca 0a30BbIi
ypOBEeHb Kypca (M3MKH Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHHUs JODKEH HM3ydaThCsl B YCJIOBUSAX MPEAMETHOTO KaOWHeTa
Gbu3KMKH WM B yCIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTrO IMKIA. B kaOuHeTe (GM3HKHU JOHKHO
ObITh HeoOXomuMoe mnaboparopHoe OOOpYAOBaHHWE IS BBHITIOJHEHHS YKa3aHHBIX B MporpaMMe Mo (H3HKE YYCHHIECKUX
NPaKTUYECKUX paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JleMOHCTpalimoHHOe 00OopyaoBaHHEe (OPMHUPYETCS B COOTBETCTBUM C MPHHIUIIOM MHHUMAJIBHON JIOCTATOYHOCTH U
o0ecrneurBaeT MOCTAHOBKY IEPEUNCICHHBIX B MPOTpaMMe 1O (U3WKE KITFOYEBBIX JIEMOHCTPALUN IS MCCIICIOBAHUS M3ydaeMbIX
SBJICHUN U TIPOLIECCOB, YMIUPUUECKUX U (PyHIaMEHTANIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JIaGopaTtopHoe 00OpyAOBaHHE IS YUEHHUYECKUX MPAKTUYECKUX padboT GopMupyeTcs B BHAEC TEMAaTHUYECKUX KOMIUIEKTOB U
oOecrieuynBaeTcs B pacuéTe OAHOr0 KOMIUIEKTa Ha JBYX 00ydYaromuxcs. TeMaTuyeckue KOMIUIEKThI JA00paTOPHOTO 000pyI0BaHUS
JOJKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BUJIE TU(POBBIX TaOOpaTOPHUH.

OCHOBHBIMH 1EISIMU U3YUCHHS PU3UKH B 0011IEM 00pa30BaHUM SIBISFOTCS:

e popMHUpOBaHNE UHTEPECA U CTPEMJICHUS O0YUYAIOIMIUXCS K HAYYHOMY M3YyYEHHUIO MTPUPOIBI, PAa3BUTUE X MUHTEIJUICKTYaJTIbHBIX

Y TBOPYECKHUX CITOCOOHOCTEH;
e pa3BUTHE NPECTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE UCCIETOBATEIBLCKOTO OTHOIIEHUS K OKPYKAIOIIUM
SIBIICHUSIM;

e popMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yibTaTa H3y4YeHHs OCHOB CTPOEHHUS MaTepuu U (yHIaMEHTaTbHBIX

3aKOHOB (PU3UKH;

 popmupoBaHre YMEHHUI OOBIACHATD SBJICHUS C UCIOIb30BAHUEM (DU3MUECKUX 3HAHUI M HAyYHBIX JOKAa3aTEIbCTB,;

 popmupoBaHHe MpeACTaBICHUHN 0 POy GU3UKHU AJIS1 Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTUH.

JlocTIKeHne 3TUX IeNeld 00ecreunBaeTcsl pelieHneM CIeAYIoUIuX 3a7ad B Mpolecce M3ydeHHsl Kypca (U3MKH Ha YPOBHE
cpeaHero ooIero oOpa3oBaHMUs:



e IpUOOpETEHNE CUCTEMbI 3HAHUNH 00 OOIMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHUAX, BKIIOYAsl MEXAHUKY,
MOJIEKYJISIPHYIO (DU3HKY, JEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;
e popMUpOBaHHE YMEHHMH MPUMEHATH TEOPETHUYECKHE 3HAHUS I OOBSICHEHUS (U3HUECKUX SIBICHUW B MPUPOJE U I
MPUHSATHS MPAKTUYECKUX PEIICHUN B TOBCETHEBHOM KU3HU;
¢ OCBOEHHE CIIOCOOOB pEIICHUS Pa3IUYHbIX 3aJad C SBHO 33JaHHOW (PU3MUYECKOW MOJENblo, 3a/Jad, MOAPa3yMEeBAIOIINX
CaMOCTOSTEIIbHOE CO3/1aHNE (PU3NYECKON MOJIENH, aIeKBATHOM YCIIOBUSAM 3a/1a4K;
e IOHUMaHUE (PU3UYECKUX OCHOB M MPHUHIIUIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB M TEXHOJOTMYECKUX MPOLECCOB, UX
BJIMSTHUSL HA OKPYXKAIOIIYIO CPENy;
¢ OBJIQZICHUE METOJaMU CaMOCTOSITENIbHOTO IIJITAHUPOBAHMS M TMPOBEJAEHUS (DU3MYECKUX DKCIEPUMEHTOB, aHalM3a H
UHTEpIpeTauu nHGOpPMAaIUK, ONPEACIICHHS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;
e CO3/IaHH€ YCIIOBUM JIJIsl Pa3BUTHUSL YMEHUHN TPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOU €SI TETbHOCTH.
Ha u3yuenue ¢usuku (6a30BbIi YpOBEHB) Ha YPOBHE CpelHET0 0011ero oopa3zoBanus oroautcs 136 yacos: B 10 kiacce — 68
gacoB (2 yaca B Hejien0), B 11 kitacce — 68 gacoB (2 yaca B HEJZIEIO).
[Ipennaraemsiii B mporpaMMe 1o (u3MKe MepedyeHb JTaOOPATOPHBIX U MPAKTUYECKUX PAOOT SBISETCS PEKOMEHIOBAHHBIM,
YUHUTENb JENIAaeT BEIOOP MPOBEICHUS Ta00PATOPHBIX PA0OT U OMBITOB C YUYETOM MHIUBUIYAIbHBIX OCOOCHHOCTEN 00YyYaronInXcs.



COILEPKAHHUE OBYUEHMUS 10 KJIIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUS
®u3nka — Hayka o npupojae. HayuHsle METONBI MMO3HAHUS OKPYXKAoLIEro Mupa. Poip d3KCEpUMEHTa U TEOPUU B IPOLIECCE
MO3HAHUS MPUPOBL. DKCIEPUMEHT B (PU3HKE.
MopenupoBanue (usnyeckux siBIeHUH U mpoueccoB. Hayunble runotesbl. Pusznueckue 3aKOHbI U TeopuH. ['paHuiibl
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBHUS.
Ponb u Mecto ¢pusuku B pOpMUPOBaHUH COBPEMEHHON HAYYHON KapTHUHBI MUPA, B IPAKTUYECKON ACSATEIBHOCTH JTIOACH.
Jlemoncmpayuu
AnanoroBele U UUQPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIC TATYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBUWKeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBHXKCHUS.
Cuctema otcuéra. Tpaekropusi.

ITepemenienne, cKOpocTh (CpeHssl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MAaTEPUAIbHOM TOUKH, MX MPOCKIMH Ha
OCH CUCTEMBI KoopauHAaT. Cl0KEeHUE EPEMEIICHUM U CI0KEHHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJMHEHHOE NBIKEHUE. ['padmku 3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHUS,
MyTH U IEPEMELIECHUS] MaTEPUATbHON TOUKU OT BPEMEHHU.

CBoOomHoe majicHne. Y CKOpeHHe CBOOOHOTO A ACHUS.

KpuBonuHeitHoe nBuxkeHHE. [[BHKEHHE MaTEpUAIbHOM TOYKHM I10 OKPYKHOCTHM C MOCTOSIHHOW O MOJIYIIO CKOPOCTBIO.
VYrioBas CKOpoCTh, THHEIHHAs ckopocTh. [leproa 1 yactota obpamenus. LleHTpocTpeMUuTeIbHOE YCKOPEHHE.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: CIIUIOMETP, JBUKEHHUE CHAPSIOB, LICMTHbIE U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mogenb cuCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATHYECKUX XapaKTePUCTHUK JIBHKCHHS.

[IpeoOpazoBaHue NBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB. [lafieHne Ten B BO3AyXe U B pa3pe:KeHHOM

MIPOCTPAHCTBE.



HaGmionenne ABMXEHUS Tena, OpPOILIEHHOIO MOJ| YIioM K TOPU30HTY M TOPU30HTAIBHO.



N3mepenue yckopenusi cBoOoAHOro najaenus. HampapieHue cKOpoCTH Npu ABMXKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophsie pabomol

N3ydeHne HEPAaBHOMEPHOTO JBUKEHUS C LETBIO ONPENEIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXK]y MyTSIMH, MPOWJICHHBIMU TEJIOM 3a MOCJIEA0BATEIIbHBIE PABHBIE MPOMEKYTKH BPEMEHU
MpY PAaBHOYCKOPEHHOM JBUXKCHUHU C HAYaJIbHOW CKOPOCTHIO, PAaBHOW HYIIIO.

N3ydenne nBuKeHUs MapuKa B BI3KOU KUAKOCTH. M3yueHue qBrKeHUsl Tea, OpOoIeHHOTO

ropu3oHTANIbHO. Tema 2. /lunamuka

IIpyHoun — otHocurenbHOcTH  'aymmiies.  IlepBeii  3axkoH  HeroTona.
NuepumnanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unuu cwi. Btopoit 3akoH HbroToHa 111 MaTepuaibHOM TOYKU. TpeTuil 3akoH
HproToHa it MaTepranbHbIX TOUEK.

3akoH BceMupHOro TsaroreHus. Cuina tsokectd. IlepBas kocMuyeckass CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckonbkenus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuina TpEeHUS! CKOJIBKEHHS M CHUJIa
TpeHus nokost. Koadgdunument tpenns. Cuia conpoTUBICHUS MPU IBUKEHUU TeJla B )KUJKOCTH WIH rase.

[locTynarenpHOE U BpalmiaTeIbHOE JBUKEHUE a0COIIOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaleHus. [linedo cuibl. Y ciioBus paBHOBeCHs TBEPAOrO TENa.

TexHnyeckne yCTpOUCTBA U NPAKTUYECKOE TPUMEHEHNE: TOAIIMITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Ilemoncmpayuu

SIBeHre nHEpPUIUM.

CpaBHeHue Macc B3auMOJIeUCTBYOUX Tell. BTopoii 3akon HetoToHA.

N3mepenue cuit. ClnoxeHue CHil.

3aBUCUMOCTH CHITBI yIIPYTOCTH OT JehopMaIuu.

HesecomocTs. Bec Tena npu yckopeHHOM noabEéMe U najieHn. CpaBHEHHE CUIJI TPEHUSI TIOKOSI, KAUE€HUS U CKOJIbKEHUSI.

VYcnoust paBHOBecus: TBEPAOIO Tesa. Buael paBHOBecus. Yuenuueckuii skcnepumenm, 1abopamopHbie

pabomul I3yuenune ABUxKEHUS OpyCKa MO0 HAKJIOHHOU IIOCKOCTH.



NccnenoBanue 3aBUCUMOCTH CUJI YIIPYT'OCTH, BOZHUKAIOIIUX B MPYXUHE U PE3MHOBOM 00pasiie, OT UX AedopMaiium.

HccnenoBanue yCcinoBUM PaBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILLCHUS.

Tema 3. 3aKkonvl coxpaneHus 6 Mexanuke

NmMnynbe MaTepuanbHON TOYKH (Tesa), CUCTEMbl MaTepPHAIBHBIX TOUeK. IMITyIbe CHITBI M U3MEHEHHE UMITYJIbCa Tesa. 3aKOH
COXpaHEHUs UMITYyJIbca. PEaKTUBHOE JIBUKEHHUE.

Pabota cuibl. MOIITHOCTH CUJIBL.

Kunernueckas sHeprusi MaTepuaibHOl ToOUukd. Teopema 00 U3MEHEHUH KUHETHYECKON dHEPTHUH.

[Torennnanbuas sueprus. [loTeHnmanbpHas SHEprust ynpyro aedopMUpoBaHHOW MpyKuHbBI. [loTeHIManbHAs SHEpPrus Tena
BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnuanbHbple U HEMOTECHITMATbHBIE CUJbI. CBS3b pabOThl HEMOTCHIIMATBHBIX CHJI C U3BMEHEHHEM MEXaHHMYECKOW YHEPruu
CUCTEMBI TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOUN SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHu4eckne ycTpoilCTBa U MPAKTUYECKOE PUMEHEHUE: BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET, IBU)KCHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbca. PEakTUBHOE IBH>KEHUE.

[Tepexox moTeHIIMATBHON YHEPTUU B KHHETHYECKYIO M 00OpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopnule pabomsi

N3yuyenue aOCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJMHAKOBBIX HUTSHBIX MAsTHHUKOB.

HccnenoBanue CBs3M pabOTHI CHIIBI ¢ M3MEHEHUEM MEXaHMYECKOW DHEPTUU Tesla Ha MPUMEPE PACTIKEHUS PE3UHOBOTO
KIyTa.

Paznen 3. MosiekyasipHas pu3uka u TepMOAUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIC TIOJIOKEHUSI MOJICKYJSIPHO-KHHETUIECKON TEOPHUM M WX OIBITHOE OOOCHOBaHME. BpOYHOBCKOE IBHIKEHUE.
Hudbdys3us. Xapakrep IBUKEHUS M B3aUMOJICUCTBUSL YacTHI] BellecTBa. MoJenu CTpOeHUsl Ta30B, KUJIKOCTEH W TBEPABIX TEN U
0oOBbsSICHEHHE CBOMCTB BeIllECTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepsl moiiekya. KomndectBo BemectBa. IlocrosnHas
ABorajipo.



TemnoBoe paBHoBecue. Temrieparypa u e€ usmepenue. [llkama remneparyp Llenbcus.



Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHME MOJEKYJISIPHO- KMHETHMYECKOW TEOpPHHM HJI€abHOro Tas3a. AOCOIIOTHas
TeMIeparypa Kak Mepa CpeIHEW KHHETHYECKOW SHEPruM TEIIOBOro ABMXKEeHUs yactull ra3a. lllkama temmneparyp KenbBuna.
l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [anerona. M3ompoiecchl B HACaIbHOM ra3e ¢ IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHre U30MpoOLECCOB: U30TEPMaA, U30X0pa, u3o0apa.

TexHuveckue ycTpoiCcTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbITEL, JOKa3bIBAIONIME JMCKPETHOE CTPOEHUE BemecTBa, (Qororpaduu MoJIEKysl OPraHMYECKUX COCTUHEHUH.

OmnbiTel 10 TG y3un KUIKOCTEH U Ta30B. Moens OpOyHOBCKOTO JBUKCHHUS.

Mopguens onbita ITepha.

OHI)ITBI, JO0Ka3bIBAIOINEC CymcCTBOBAHUC MCIKMOJICKYJISIPHOT'O BSaHMO}IGﬁCTBHH.
MO,IICJIL, HIUTIOCTPpUPYIOLIAA IIPpUpOoAYy AABJIICHHUA I'a3a Ha CTCHKH COCYJa. OHBITBI, HIUTFOCTPUPYIOMINC YPABHCHUC COCTOAHUA
HNACAJIBHOI'O rasa,
H30IMPOICCCHI.

Yyenuueckuii sxcnepumenm, rabopamoptvle pabomsi

Omnpenenenue mMacchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEpPEHMI 00bEMa KOMHATHI, JaBICHUS U TEMIIEPATypPhl
BO3/lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEKy TapaMETPAMH COCTOSIHUSL Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHamMuKu

TepMonuHamuueckas cucrema. BHYTpEeHHSISI SHEPrusi TEPMOAUHAMUYECKON
CUCTEMBI B cTIOCO0BI €€ n3MeHeHus. KonmmuecTBo TeruoTsl U paboTa. BHYTpeHHSs SHEPTHsi OTHOATOMHOTO HJI€aTLHOTO Ta3a. Bus
TEIUIONEPENAYM: TEIUIONPOBOIHOCTh, KOHBEKIHUS, W3JIyYEHHE. Y AeIbHAas TEIUIOEMKOCTh BemlecTBa. KONMM4ecTBO TEIIOTHI MpH
TeIIonepeaaye.

[lonsitue 06 ammabatHOM mpouecce. [lepBhiii 3akOH TepMoAMHAMUKHU. [IpuMeHeHHEe NEepBOro 3aKOHAa TEPMOJAMHAMUKHU K
u3omnpoueccam. I'paduueckas unrepnperanus paboThl rasa.

Bropoii 3akon tepmogunamuku. HeoOpatuMocTs nponeccoB B nipupoae. TernoBsle  MamuHbl.  [IpuHnuner  aedcTBus

TEIUIOBBIX  MAaIIHWH.



[IpeoGpa3oBanus 3HEpruu B TEIJIOBBIX MamMHax. Koadduuuent noneznoro aeiictBust temnoBoil Mamuubl. [ukin KapHo u ero
KO3 (PULIMEHT MONE3HOTO AEHCTBUS. DKOJOTHUECKHE MPOOIEMbI TEMIOAHEPTETUKH.



TexHuyeckue yCTpoMCTBA U IPAKTUYECKOE IPUMEHEHMUE:!
XOJIOJUJIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

JIBUTATENh BHYTPEHHET0 CrOpaHus, ObITOBOM

W3meHeHre BHYTpPEHHEH SHEpPruu Tejla MpU COBEPIICHUH padOThl: BBUIET MPOOKM M3 OYTBUIKM MMOJA ACHCTBUEM CKAaTOTO
BO3/lyXa, HarpeBaHue 3Qupa B JaTyHHOU TPyOKe MyTEM TpeHHsl (BUI€OAEMOHCTPALINsA).

N3menenune BHyTpeHHEH sHEpTrun (TeMIepaTyphl) Tea MpH TeIionepeiaye.

OnpIT 10 a11abaTHOMY PACHIUPEHHIO BO3/yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopaenu napoBoi TypOUHBI, TBUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpezammnuie cocmoanusn eeujecmea. Pazosvie nepexoovt

Hap006pa30BaHHe N KOHJICHCAaIHA. I/IcnapeHI/Ie U KuIeHue. AOCOJIOTHas W OTHOCUTEIbHAS BJIAXKHOCTH BO34yXa.
HaCLIIIIGHHHﬁ mmap. yI[eJ'IBHaSI TCIIIOTAa Hapoo6pa30BaHH51. 3aBHCUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUAI.

Teépnoe Ttenmo. Kpucrammueckue u amopdHble Tela. AHHM30TPOINUS CBOMCTB KpuUCTALIOB. JKUIKHE KpPHUCTAJUIBL.

CoBpemennbie MaTepuanbl. [InaBiaeHne u Kpuctau3anus. Y 1eiabHas TeruioTa miasneHus. Cyomumanus.
VYpaBHeHUE TEMI0BOro Oananca.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE MPHUMEHEHHE: TUTPOMETP U MCUXPOMETP, KAIOPUMETP, TEXHOJIOTHHU MOJYUYECHHS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, 1 HAHOTEXHOJIOT U H.
Ilemoncmpayuu

CBoiicTBa HaCHIIIEHHBIX aPOB.
Kunenue npu nonnxeHHoM nasieHud. CiocoObl U3MEPEHUS BIAXKHOCTH.

HaGmroieHre HarpeBaHus 1 IJIABJICHHS KPUCTAUTMYECKOTO BelecTBa. JleMOHCTpanus KpUCTaioB.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
H3mepenre OTHOCUTENBHOM BIa)KHOCTH BO3TyXa.

Paznen 4. dnexkrpoguHammuka
Tema 1. dnekmpocmamuxa



OnekTpu3auus Tel. ONEKTpUYECKUM 3apsald. JBa Buaa dneKTpuueckux 3apsaoB. [IpoBOAHMKM, JUAIEKTPUKU H
MIOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS MIEKTPUUECKOrO 3apsia.

B3anmoperiictBue 3apanoB. 3akoH KynoHna. ToyedHBI 3JIEKTpUYECKUN 3apsi. DiIeKTpuueckoe  mnone.  HampskéHHOCTH
JJeKTpuYecKoro moiig. IlpuHnmn



CYHEPIIO3ULMHU IICKTPUUECKUX IT0JIeU. JIMHNM HAaNPsKEHHOCTH AJIIEKTPUYECKOTO I10JIS.

PabGora cun »anektpocrarnueckoro mnois. Ilorenuman. PasHocts mnoreHuuanoB. I[IpoBOJHUMKM M AMAIEKTPUKH B
IIEKTPOCTATUYECKOM IT0JIe. J(ManeKTprudecKkas IpOHUIIAEMOCTb.

OnexrpoéMkocTb. KoHnencarop. DeKTpoEMKOCTh MJIOCKOTO KOHAEHCATOPA.
DHeprus 3aps>KeHHOT0 KOHIEHCATOopa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: DIIEKTPOCKOI, SIECKTPOMETP, IJIEKTPOCTATUYECKAs 3allluTa,
3a3eMJICHHE DJICKTPOIPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN anmapaT, CTpYHHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpolCcTBO U IPUHIIUIT AEUCTBUS JIEKTpOMETpa. B3aumMoieiicTBue Had3IeKTPU30BAHHBIX TEII.

QHCKTpI/I"IGCKOG ITOJIC 3apAKCHHBIX TCJI. HpOBOJIHI/IKI/I B DJICKTPOCTAaTHYCCKOM II0JIC.
9J’I€KTpOCTaTI/I‘ICCKa}I 3aliuTra.

,HI/IC-)JIGKTpI/IKI/I B QJICKTPOCTATHYCCKOM IIOJIC.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IUIOCKOTO KOHJIGHCATOpa OT IUIOMIAIH IJIACTHH, PACCTOSHUS MEXTY HUMH H
TUAJICKTPUICCKOU MMPOHUIIAEMOCTH.

DHeprus 3apsHsKeHHOTO0 KOHJICHCATopa.

Yuenuuecxuii sxcnepumenm, nabopamopmvle pabomoi

N3mepenue 31eKTpoéMKOCTH KOHASHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku 6 paznuunsix cpeoax

OJIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKa.
Hctounmku Toka. Cra Toka. [1oCTOSHHBIN TOK.

Hanpsixenne. 3akon Oma aJist yyacTKa LEru.
DONEeKTPUYECKOE COMPOTUBIICHUE. Y IENbHOE CONPOTUBIICHHUE BEIIECTBA.
[TocnenoBaTtenpHOE, TApAIIIENBHOE, CMEIIAHHOE COCTMHEHHE MPOBOJHUKOB.
PaGora oamexktpumyeckoro Toka. 3akoH JDkoyms—JleHma. MoOIIHOCTH AIEKTPHUECKOTO TOKA.
DNEeKTPOJABIKYIIAsl CUJa U BHYTPEHHEE COMPOTUBICHHUE MCTOYHMKA TOKa. 3akoH OMa AJisi HOJHOM (3aMKHYTOM )

aneKkTpudeckon nenu. Koporkoe 3aMbIKaHueE.
DJIEKTpOHHAs ~ MPOBOAMMOCTh  TBEPIABIX  METAJLIOB. 3aBHUCUMOCTb COITPOTUBIICHUSI METAJVIOB OT TEMIIEPATYPHI.



CBepXpoBOAUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKH. CobGcTBeHHast u MpUMECHas MPOBOJAUMOCTH MOJTYNPOBOAHUKOB. CBOKCTBA p—n-Niepexoaa.
[TonynpoBOHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHI TOK B  pacTBOpax M  paciuiaBaXx  DJIEKTPOJIUTOB.
DIEKTpOAUTHYECKAS TUCCOUUALMS. DIEKTPOIIN3.



DneKTpuuecKuid TOK B razax. CaMoCTOATENbHBINA U HECAMOCTOATENbHBIN pa3psa. Monnus. [lnasma.

TexHuueckue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, HWCTOYHHKH TOKa,
AJIEKTPOHATrpeBaTEIbHbIE MPUOOPHI, AJIEKTPOOCBETUTEIIBHBIE TPUOOPHI, TEPMOMETP COMPOTHUBJICHUS, BaKyYyMHBIH MO,
TEPMUCTOPHI ¥ (OTOPE3UCTOPHI, TOJTYIIPOBOJHUKOBBIN MO/, TaTbBAHUKA.

Jlemoncmpayuu

N3Mepenne cuibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh COMPOTUBJICHUS UINHJIPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOIIAAN MOMEPEYHOr0 CEYEHUS U MaTepuana.

CmemaHHO€e COEIMHEHHE TPOBOTHUKOB.

[IpsmMoe wu3MepeHue dSIEKTpOABMXKYIIEH cuiabl. KOpOTKOoe 3aMblKaHUE TaJIbBAHUYECKOIO 3JIEMEHTA U OLICHKA
BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCHMOCTb COIPOTHUBIIEHUSI METAJUIOB OT TeMNEPaTyphl. IIpOBOIUMOCTH 3JIEKTPOIUTOB.

N ckpoBoii pa3psil U MPOBOAUMOCTE Bo3ayxa. OQHOCTOPOHHSA MPOBOAUMOCTD JUOAA.

Yyenuueckuii sxcnepumenm, rabopamopnvle pabomsi

N3ydeHne cMEIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoABUKYIIEH CUIIbl HCTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHUSI.

Hab6mronenue anexrpoimza.

MexnpeaMeTHbIe CBA3H

Nzyuenune xypca ¢usuku 06a3oBoro ypoBHS B 10 Kijacce OCYIIECTBISETCS C YYETOM COJEPKATEIBHBIX MEXIPEIMETHBIX
CBsI3€H C KypcaMy MaTeMaTuKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Meocnpeomemnuvle nowsamusi, CBI3aHHBIE C M3yUYEHWEM METOJOB HAyYHOTO IMO3HAHUS: SBICHHE, HAy4HbIH (akKT, TUIOTE3a,
dbu3ndeckas BeJIMYUHA, 3aK0H, TEOPHsl, HAOII0IeHNE, YIKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJICITh, H3MEPEHUE.

Mamemamuxa: pemieHne CUCTEMbl YpaBHEHWH, JMHEWHas (yHKus, mapabosa, rumepOonia, MX TpaduKd W CBOWCTBA,
TPUTOHOMETpUUYECKHe (QYHKIIUN: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO, BEKTOPHI M UX
MIPOEKIMU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonoeus: mexanuyeckoe IBMXKEHUE B JKUBOW mpupone, auddysus, ocMoc, TEIIOOOMEH KUBBIX OpPraHW3MOB (BHJbI
TeIJIoNepeaun, TEIIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBICHUS B )KUBOUW MPUPOJIE.

Xumus: DTACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE



CBOWCTBA TBEPIBIX TEJ, XKUAKOCTEU U



ra3oB, YIEKTPUIECKUE CBOMCTBA METAIJIOB, AIEKTPOIUTHIECKAs TUCCOIMALINS, TaTbBaHUKA.

T'eoepaghus: BTaxXHOCTh BO3yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABHKCHUH C WCIIOJB30BAaHUEM MEXaHWU3MOB, YYET TPECHHS B TEXHUKE, ITOAIIUITHUKH,
WCITOJIb30BAaHUE 3aKOHA COXPAaHCHHS WMMITYJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JIBUTATEIb BHYTPEHHETO CTOpPaHMS,
napoBasi TypOWHa, OBITOBOM XOJOIWIBHUK, KOHIWUIIMOHEDP, TEXHOJOTHH IOJYyYEHHUS COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAaHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH, DJIEKTPOCTATUIECKAsl 3AIINTa, 3a36MJICHHE DIIEKTPONIPHUOOPOB, KCEPOKC, CTPYWHBIN MPUHTED,
AJIEKTpOHATrPeBaTEIIbHBIC TPUOOPHI, JIEKTPOOCBETUTEIIBHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. dnekTpoanHamMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IToctosiHHBIE MarHuTHl. B3auMOAEHCTBUE TMOCTOSIHHBIX MAarHuToB. MarHuTHoe 1oje. BekTop MarHUTHONW WHAYKIHM.
[IpyHUMD Cyneprio3vuiMM MAarHUTHBIX MoJied. JIMHUM MarHuTHOM WHAYKIMUA. KapTWHa JTWHWUKA MarHUTHOM WHIYKIWAHW TIOJIS
MMOCTOSIHHBIX MarHuTOB.

MarauTtHoe 1oJie IpPOBOJAHMKA C TOKOM. KapTMHa JUMHUM MHAYKUMM MArHUTHOTO TOJS JJIMHHOIO MPsIMOTO MPOBOJHHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Ipcrena. BzaumoeiicTBre MPOBOJIHUKOB C TOKOM.

Cunia AMnepa, e€ MOJyJib U HallpaBJICHUE.

Cuia Jlopenna, e€ Moayib U HampaBjeHue. J[BmKeHHe 3apsyKeHHON YacTUIIBl B OJHOPOIHOM MAarHUTHOM Tioie. PaGoTa cuiIb
Jlopenua.

SBreHUE JIEKTPOMArHUTHON MHAYKIUMU. [I0TOK BEeKTOpa MarHUTHOM MHIAYKIIMU. DJIEKTPOJABKYIIAS CUJIa MHIYKIIMU. 3aKOH
3JIEKTPOMArHUTHOM nHAyKiuu dapases.

BuxpeBoe aiekTpuueckoe mojie. DJIEKTPOABIKYIAS CHJIA WHAYKIIMA B TPOBOJHHUKE, JBHXKYIIEMCS IOCTYIATEIbHO B
OJHOPOJHOM MAarHUTHOM TIOJIE.

[TpaBuno Jlenua.

NHayKTUBHOCTH. SIBICHUME CAMOUHAYKIIMH. DJIEKTPOJABMIKYIIAS CUJIa CAMOUHIYKIIHH.

DHEprusi MArHUTHOTO MOJISI KATYIIKU C TOKOM. DJIEKTPOMAarHuTHOE MOJIE.



TexHuueckue YCTpOﬁCTBa N TPAKTHYCCKOC IMPHUMCHCHHUC. IIOCTOAHHBIC MArHWUTBI, 3JICKTPOMAIHUTBI, 3JICKTPOABHUIATCIIb,
YCKOPHUTEIIN JICMCHTAPHBIX YaCTUL, MHAYKIIHMOHHAA I1CYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE PTIEKTPOHHOTO MTyYKa MAarHUTHBIM 1OJIeM. JIMHUY UHAYKIIMU MarHUTHOTO TOJIA.
B3aumopelicTBue AByX MPOBOJAHUKOB ¢ TOKOM. Cuna Ammepa.

HevictBue cuiibl JIOpeHIla Ha MOHBI AJIEKTPOJIUTA. SIBICHHUE DJIEKTPOMArHUTHOM UHAYKIIUH.
ITpaBuno Jlenua.

3aBUCUMOCTD 3JICKTPOJBMKYIIEH CHUJIBI MHIYKIIMA OT CKOPOCTH M3MEHEHUS MarHUTHOI'O TTOTOKA.
SIBrieHME CAaMOWHTYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomwi

N3ydyeHnrne MarHuTHOTO MOJIs1 KATYIIKU C TOKOM.

UccnenoBanue AeiCTBUS TOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKoM. McciieioBaHue sIBICHUS SJIEKTPOMArHUTHON MHIYKITUU.

Pa3gea 5. Kosied0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Ko1e0anus

Konebarensnas cucrema. CBoOOHBIE MeXaHWUYeCKHE Kojiebanus. ["apmonnueckue konedanus. [leprnona, gactora, aMIuInTyaa
u Qaza xonebanuid. [IpyxuHHbIA MasTHUK. MaTeMaTHYeCKUi MasTHUK. YpaBHEHHE TapMOHWYECKUX Kojebanuil. [IpeBpamienue
HHEPTUU MIPU TAPMOHHUECKUX KOJICOaHUSX.

Konebarenbubiii koHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJ€OaHUS B HACATBHOM KOJEOATEIbHOM KOHTYpE. AHAIOTHUS
MEXIY MEXaHMYECKUMHU U DJIEKTPOMarHUTHBIMHU KosieOaHusamu. Dopmyna TomcoHa. 3aKOoH COXpaHEHUs HSHEPTUU B UJEATHHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBinenne o 3aTyxarlomux KojeOaHUsX. BbIHYyXIeHHbIE MexaHWueckue KoieOanus. Peszonanc. BwiHyXIeHHBIC
AIEKTPOMArHUTHBIE KOJeOaHusl.

[lepemennbiii Tok. CUHYyCOUIANIbHBIA MEPEMEHHBINM TOK. MOIIHOCTh MEPEMEHHOI0 TOKA. AMIUIMTYJHOE M JIEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAMIPSKEHUSI.

Tpanchopmartop. IlpousBoacTBo, mnepenadya W NOTPeOJECHUE DIEKTPUUYECKOM HSHEPrud. OKOJOTHUYECKHUE PHUCKU TpHU
MMPOU3BOACTBE AEKTPO3HEprun. KynpTypa HCII0JIB30BaHUs 3JIEKTPOIHEPTUH B IIOBCEHEBHON KU3HH.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPUYECKUU 3BOHOK, T'€HEpaTOp MEPEMEHHOrO0 TOKa, JMHUU



BIIEKTpOTepeIay.

Jlemoncmpayuu
UccnenoBanne mapaMeTpoB KoJieOATENbHOM CHUCTEMBI (MPYXUHHBIA WA MaTEeMAaTUYECKUM MasiTHUK).



Ha6monenue 3atyxatomux konedanuid. ccnegoBanre CBOMCTB BBIHYXACHHBIX KOJICOAHUI.

HaGmtonenue pesonanca.

CB0OOIHBIE JIEKTPOMATHUTHBIE KOJIEOAHMUSL.

OcuuiorpaMMbl (3aBUCUMOCTH CHJTBI TOKA W HAIIPSKEHUS] OT BPEMEHH) J1JIs1 3JIEKTPOMArHUTHBIX KOJIeOaHUil.

Pe3onaHc npu nocneaoBaTeIbHOM COEIMHEHUH PE3UCTOPa, KaTyIIKU MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUM 3eKTPOIEpeIauH.

Yyuenuueckuii sxcnepumenm, rabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpHUOJIa MAJIbIX KOJIEOAHUM Tpy3a HA HUTHU OT JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue nepeMeHHOTO TOKa B IIEMHU U3 MOCJIEI0BATEIHHO COSUHEHHBIX KOHASHCATOPA, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHuUmMHble 60JIHbL

MexaHnueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTe pacnpocTpaHeHHs U IJvMHA BoJIHBL. [lonepeuHbie u
poj0JibHbIE BOJIHBL. MHTepdepentius u nudpakiyss MEXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3JIyY€HUS 3JIEKTPOMArHUTHBIX BOJH. B3anmHasg opuenrtamus BexkropoB E, B, V B
AIIEKTPOMArHuTHOW BojiHe. CBOMCTBA DSJIEKTPOMArHUTHBIX BOJH: OTpPaXEHHUE, MpEeJOMJICHUE, TMOospu3anus, AUPpaxius,
unTepdepenirsi. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana MeKTpOMarHuTHHIX BOJTH. [I[puMeHeHne 2JIEeKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpyHIMIBI paIOCBA3M U TeJEBUIeHNA. Paguonokanus. DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH

CpEaBbl.

TexHnueckne yCTpOWCTBAa M INMPAKTHYECKOE INPUMEHEHHE: MY3bIKAJIBHBIE WHCTPYMEHTHI, YJIbTPa3ByKOBas IHWAarHOCTHKAa B
TEXHUKE U MEIUIIMHE, pajap, paAuonpuéMHUK, TeIEeBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTPaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOIH. Konebromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenue oTpakeHus ¥ PEIOMIICHHUS MeXaHnYecKux BoiH. HaOmronenue nntepdepeHun u Aupakuuu

MEXaHUYECKUX BOJIH. 3BYKOBOM PE30HAHC.

HaGntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW M 4acCTOTOW KOJIEOaHMIA.



NccnenoBanue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPaKeHUE, PEJIOMIIEHUE, MO pu3anus, Audpakius, nHTepdepeHIms.

Tema 3. Onmuka

I'eomeTpuueckas onruka. IIpsamonuHenHOE pacpOCTpaHEHUE CBETA B OAHOPOAHOU cpene. JIyu cBera. ToyeUHbI UCTOUYHUK
CBETa.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUi B MIIOCKOM 3epKalie.

[Ipenomiienne cBeta. 3aKOHBI TPEJOMIICHUS CBeTa. AOCOMIOTHBIM MoOKaszatelb mpenomiieHus. [lonHoe BHYTpeHHEe
oTpaxkxeHue. [IpeaenbHbIii yroyl MOJHOTO BHYTPEHHETO OTPAXKEHHUS.

HNucniepcus ceeta. CroxxHbINM cocTaB Oeroro cpeta. LIger.

ColOuparomue M pacceuBaroniue JWH3bL. ToHKas auH3a. DOKYCHOE pPACCTOSIHUE M ONTHYECKAas Cujia TOHKOW JIMH3BI.
[TocTpoenue n3o0pakeHN B COOUPAIOIINX U PACCEHBAIOIINX JUH3aX. DOpMyJia TOHKOM JTMH3BI. Y BeJIWYeHUe, TaBaeMOe JIMH30M.

[Ipenensl HPUMEHUMOCTHA TEOMETPUUECKOMN ONTHKHU.

Bonnosas onrtuka. Marepdepennus cBera. KorepeHnTHbie MCTOUYHUKH. Y CIOBHS HAOJIO/IEHUS MAKCUMYMOB U MUHHUMYMOB B
UHTEp(PEPEHIIMOHHOMN KapTHUHE OT ABYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakinuonHas pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX MaKCUMYMOB TpU  TaJCHUH
MOHOXPOMAaTHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tomapuzanus ceera.

TexHuuyeckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHUE: OYKH, Jyma, ¢oToarmnapar, TPOSeKIIMOHHBIN armapaT, MUKPOCKOII,
TEJIECKOT, BOJIOKOHHAS ONTHKA, TUPPAKITMOHHAS PEIIETKA, OJISIPOUI.

Jlemoncmpayuu

[IpsAmosMHENHOE pacOpPOCTPAHEHUE, OTPAKEHUE M NPEIOMIICHUE CBETA.
OnTudeckue mpuOOopHI.

ITorHOE BHYTpEHHEE OTpakeHHe. Mojenb cBeToBoAa. MccnenoBanue CBOMCTB M300paKCHUH B JIMH3AX.

Mopenu Mukpockoria, Teineckona. HaGmonenne natepdepennnu cBera. Habmonenue

nudpakiuy CBeTa.

HaGmonenue nucnepcuu ceerta. [lonydeHue cnekrpa ¢ mOMONIbIO IPU3MBI.

[Tonyuenue criekTpa ¢ MOMOIIbIO AUGpaKIIMOHHON peméTku. Habnoaenue nonsipusaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomwi



N3mepenue nokaszarens npeaomiieHus crekia. MccnenoBanue cBONCTB H300pakeHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OcCHOBBI ClleNAIBLHOM TEOPHUH OTHOCUTEILHOCTH
['paHuIBl TPUMEHUMOCTH KJIACCHYECKON MeXaHWKH. [locTynaTsl cienuanbHONM TEOPUH OTHOCHUTEIBHOCTH: NHBAPUAHTHOCTH
MOZYJII CKOPOCTH CBETA B BAKyyM€, IPUHIIUII OTHOCUTEIBHOCTH DWHILTEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHU U COKPALLEHUE JJINHBI.
DHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTULIBI.
CB$13b MaccChl C PHEPTHUEN U UMITYJIbCOM PEJIATUBUCTCKOM YaCTUIIbl. DHEPTHUSI MTOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmul K6AHM OGO ONMUKU

®ortonsl. Dopmyna [lnanka cBs3u sHepru GOTOHA € €ro YaCTOTON. DHEPTUsl U UMITYJIBC (POTOHA.

OtkpeiTe u uccienosanue Gorodddexra. Onbitel A. I'. CronmeroBa. 3akonbl porodrddexra. YpaBHeHHEe DUHIITEHHA IS
dbororddexra. «KpacHas rpanuia» Gporodrddexra.

JlaBienue cBera. OnwiTel I1. H. JIeOenea. XuMmudeckoe AeiCTBUE CBETA.

Texuuyeckue ycTpoiicTBa M TPAKTHYECKOE MpHUMEHEHHE: (OTOEMEHT, GOTOJATUHNK, COTHEYHAs OaTtapesi, CBETOAHO/I.

Jlemoncmpayuu

®o10o3¢(HeKT Ha yCTaHOBKE ¢ IMHKOBOM miacTuHOoM. MccnenoBanue 3akoHOB BHeNTHET0 GoTtodddexTa.

Ceeroauon.

Conneunas O6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pe3zepdopna mo paccesnuto o -dactuil. [lmanerapuas moxens atoma. [loctynater bopa.
N3nyyenune u noromnieHne GOTOHOB MPH MEPEXOC aToMa C OJTHOTO YPOBHS dHEPruu Ha Ipyroi. Buasl ciektpoB. CrieKTp ypoBHEH
SHEPruM aTomMa BoAOpoAa.

BostHoBBIE cBOVICcTBA yacTull. Bosnsbl ne bpoinsa. KopnyckysspHO-BOJTHOBOM Jyaau3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyUYEHUE.



TexHuuyeckue ycTpoiicTBAa W MPAKTUYECKOE NPUMEHEHHE: CHEKTpPaJbHbIA aHanu3 (CHEKTPOCKOIl), Jia3ep, KBAaHTOBBIN
KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onbita Pesepdopaa. Onpenenenue JIMHbI BOIHBI JIa3epa.
HaGmtonenue nuHeRyaThIX CIEKTPOB U3aydeHus. Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomwi
HaGmronenne muHeiuaToro cnekrpa.

Tema 3. Amomnoe adpo

9KCHepI/IMeHT]'::I, AOKa3bIBAOIUEC CIIOKHOCTH CTPOCHUA sOpa. OTKpBITI/Ie PaaAOaKTUBHOCTH. OnbITEI Per;ep(bopz[a I10

OTIPEJICIICHUIO COCTaBa PaJuoaKkTUBHOrO u3nydeHusi. CBoicTBa anbda-, Oera-, raMMa-u3nydeHus. BiausHue paanoakTUBHOCTH Ha
’KUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpOoTOHA U HeillTpoHa. Hykmonnas monens sanpa ['eiizenOepra— MBanenko. 3apsij sapa. MaccoBoe 4uclo sjipa.
N3otomsl.

Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma- uzinydeHue. 3akoH paMOaKTUBHOTO pacraja.

DHeprusi CBsi3U HYKJIOHOB B sifipe. Snepubie cuibl. [ledekt Maccenl siapa. SnepHbie peakuuu. Jlenenue u CUHTE3 siiep.

Snepubrii peakrop. TepmosimepHsiii cunTe3. [IpoOiieMbl ¥ MEPCHEKTUBHI SIAEPHON SHEPreTUKH. DKOJIOTHYECKUE ACTIEKThI
SIAEPHOU YHEPIETUKH.

DneMeHTapHbIe YaCTUIlbl. OTKPBITHE MTO3UTPOHA.

MeTobl HAOIIOACHUS U PETUCTPAIIUH JIEMEHTApHBIX YyacTull. DyHaaMeHTallbHBIC B3auMoaeiicTBUs. EnuHCTBO prznueckoit

KapTUHBI MUpa. TeXHUYECKHUE YCTPOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: JO3UMETp, Kamepa
Bunbcona, snepHsiif peaktop, aToMHast 0omoOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOMINX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomoi
HccnenoBanne TpekoB 4acTull (TI0 TOTOBBIM poTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPU3UKH

Ortarnbl pa3BuTUs acTpoHoMuu. [IpukiiasiHoe U MUPOBO33PEHYECKOE 3HAUECHUE ACTPOHOMHUHM.
Bun 38€3qH0r0 Heba. Co3Be3aus, spKue 3BE3/bl, INIAHETHI, UX BUAUMOE JIBHXKCHHE.



CosnHeunas cucrema.

Comnnue. ConneuHnass akTUBHOCTh. McTouHuk sHeprun ColiHIa U 3BE3M. 3BE3/IbI, UX OCHOBHBIE XapaKTEepUCTUKH. J(narpamma
«CTEKTPAIBHBIN KJIACC — CBETUMOCTBY». 3BE3/Ibl IMIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTb» ISl 3BE3]
[JIAaBHOM MOCJIEN0BATEIbHOCTH. BHYTpeHHEE CTpOEHHUE



3BE31. COBpEMEHHBIE TPEACTABICHUS O MPOUCXOKICHUU 1 3BOJIIOIMK COJHIA U 3BE3/]. DTaIbl KU3HU 3BE3.

Mueunsiii [Iyte — Hama I'anmaktuka. [Tonoxxenue u amwxkenue Connna B ['amaktuke. Tunbl ranaktuk. Paguoranaktuku u
KBa3zapbl. YEpHBIE IBIPHI B A/1pax rajakTUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa060ma. Paz0eranue rajakTuk.

Teopus bonbuioro B3peiBa. PenukroBoe usinyyeHue.

MacmiraOnas ctpykTypa Beenennoii. Meraranaktuka. Hepeménnbie mpoOieMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJIa30M C HMCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUNU MJIs ONpEeJeCHUs TOJI0XKCHUS
HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JAaTy: OCHOBHBIE co3Be31usi CEeBEPHOTO MOIYIIAPHUS U SIPKUE 3BE3IBI.

Ha6monenus B reneckon Jlynsl, miianet, Mieunoro Ilytu.

O600mariee NoBTOpeHne

Ponb u3uku M acTpoOHOMHUHM B SKOHOMHUYECKOM, TEXHOJIOTMUECKOW, COIMAIbHOM W 3THYECKOW cdepax NesTeIbHOCTH
YelioBeKa, poJib M MECTO (PU3UKM U aCTPOHOMHHM B COBPEMEHHOW HAyYyHOW KapTHUHE MHUpa, pojib (U3MUECKOW TeopuHu B
dbopMHUpOBaHUU MPEACTABICHUN O PU3NYECKON KapTUHE MHpa, MECTO (U3MUECKON KapTUHBI MUpa B OOIIEM PSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocCymiecTBIsieTCS € YYETOM COJEPKATEIBHBIX MEKIPEIMETHBIX
CBsI3€H C KypcaMy MaTeMaTuKH, OMOIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meocnpeomemnuvle noHsamusi, CBI3aHHBIE C M3yYE€HHWEM METOJIOB HAYYHOTO TMO3HAHMWS: SBJICHHE, HAy4YHbIH (aKT, THIOTE3a,
bu3nueckas BeJIMYUHA, 3aKOH, TEOPHsl, HAOTI0IeHNE, IKCIIEPUMEHT, MOJISTUPOBAHNE, MOJICIb, N3MEPEHUE.

Mamemamuxka: pelieHUE CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMU: CUHYC, KOCHUHYC, TAaHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX MPOCKIHMH HAa OCHU KOOPJMHAT, CJI0KEHHUE BEKTOPOB, MPOU3BOJHBIEC
AIIEMEHTAPHBIX (DYHKITNH, MPU3HAKY TTOI00US TPEYTOJIBLHUKOB, OMpeIesieHre TUTOIaAH TIIOCKUX GUTYp B 00BhEMa Tell.

buonoeus: anexTpudeckue siBICHUS B )KUBOUM NMPUPOJIE, KOoieOaTeIbHbIE ABUKEHUS B )KUBOU MPUPOJE, ONTUUYECKUE SIBIICHUS B
KUBOW NIPUPOJE, AEUCTBUE PAUALIMN HA )KUBBIE OPTaHU3MBI.

Xumusi: CTpoeHHME aTOMOB M MOJIEKYJ, KpUCTaJUIMYeCcKas CTPYKTypa TBEPABIX TeN, MEXaHH3Mbl O0pa30BaHUS
KPHUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIA aHAIU3.



l'eoepaghusi: MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX pya, (OTOChEMKAa 3€MHON IMOBEPXHOCTH, MpeACKa3aHue
3EMJIETPSICEHUN.

Texnonocusa: JMHUU DIIEKTpOIEpEay, I'€HEepaTop IIEPEMEHHOr0 TOKAa, JJIEKTPOABUIaTelb, MHAYKLUHMOHHAs I€4b, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Teedon, CBU-neus, mpoeKIIMOHHBIN ammapar, BOJJOKOHHAS ONTHKA, COJTHEUHAs OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTPAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusuka» Ha YpoBHE cpeaHero oOmero ooOpa3zoBaHusi (0a30BbI YPOBEHB) OJKHO
00eCIeYnTh TOCTUKEHUE CIICTYIONTUX JINIHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pPa30BaTEIBHBIX PE3ybTATOB.

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIC pe3yJabTaThl OCBOCHUS ydeOHOTro Tmpeamera «dusuka» MOHKHBI OTpa)kaTh TOTOBHOCTh M CIOCOOHOCTH
o0ydJaromuxcs PyKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW IMO3UIMENH JTUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAIWM,
MO3UTHUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSM POCCHICKOTO OOIIECTBa, PACIIMPECHHE
YKU3HEHHOTO OIbITa M ONbITa JIESITEILHOCTH B MPOIIECCE peAIM3allMi OCHOBHBIX HAIlpaBJICHUN BOCIUTATEIBLHOU JEATEIBHOCTH, B
TOM YHCJIE B YACTHU:

1) rpa:xaaHCKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH IPaKTAHCKOMN MO3HUITMN 00YUAIOIIEeTrOCsl KaK aKTUBHOT'O M OTBETCTBEHHOT'O YJIeHa POCCUHUCKOTO O0IIEeCTRa;

NPUHATHE  TPAJUIIMOHHBIX  OOIIEYEIOBEYSCKUX  T'YMAHHUCTUYECKHX M JIGMOKPATHYCCKHUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECcax IPaKJaHCKOTO OOIIEeCTBA, y4acTBOBATh B CAMOYIIPABIICHUH B
o0pa3oBaTeIbHOM OpraHU3aIliy;

YMEHHUE B3aUMOJICHCTBOBATH C COIMATLHBIMU HHCTUTYTAMHU B COOTBETCTBUU C UX (DYHKITUSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOI I€ATEIIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TPaKIaHCKOU WJICHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSM POCCUHCKHUX yUEHBIX B 00acTH (PU3UKH U
TeXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO MOBEJICHUSI; CIOCOOHOCTh OLEHUBATh CUTYAlUI0 U MPUHUMATH

OCO3HAHHBIE pElIeHUs,

OPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBbIE HOPMBI U IIEHHOCTH, B TOM YHCJI€ B JICSITEIBLHOCTH YU4EHOTIO;



OCO3HAHKE JTUYHOTO BKJIaJa B MOCTPOSCHUE YCTOWIMBOTO OYAyIIIETO;
4) 3CTeTHYECKOr0 BOCIIMTAHUA:
ACTETHYECKOE OTHOIIECHNE K MHUPY, BKJIIOUYAs SCTETUKY HAYYHOTO TBOPUYECTBA, PHUCYIIEro PU3NISCKON HAyKE;



S) Tpy10BOr0 BOCIIUTAHUSA:

HMHTEpeC K pa3iaudHbIM chepam npodecCHOHATbHON AeSTEILHOCTH, B TOM YHCII€ CBSI3aHHBIM C (DU3UKOU U TEXHUKOU, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOp Oyayiel npodeccuu u pean30oBbIBaTh COOCTBEHHBIC )KM3HEHHbBIC TUIAHbI,

TOTOBHOCTH M CITIOCOOHOCTH K 00Pa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH (PU3UKHU HA MPOTIKEHUU BCEH )KU3HH;

6) PKO0JIOrHYEeCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh JKOJOTUYECKONW KYJIbTYPhl, OCO3HAHHE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPpobIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUM B OKPY>KAIOIIEH Cpejie Ha OCHOBE 3HAHUSI 11€JIEH YCTONYMBOTO Pa3BUTHUS
YeJI0BEUECTBA;

pacIIUpPEeHUE OIbITa JACATEIHPHOCTH HKOJOTHYECKON HAINpaBIECHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAHUM MO (Pu3uKe;

7) IEHHOCTH HAYYHOTI'0 O3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS (PU3NYECKON HAYKU;

OCO3HAHHME I[IEHHOCTU HAy4YHOH JESITeNbHOCTH, TOTOBHOCTHh B MpoOIlecCe HM3YyUYeHUs] (PU3MKH OCYIIECTBIATH MPOCKTHYIO U
MCCIIEI0BATENBCKYIO JAEATEIHbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YUeOHbIE JeiicTBUs ba3oBble jornueckue aeiicTBUs:
CaMOCTOSITENIbHO  (OopMynUpOBaTh M aKTyalM3WpoOBaTh  MpoOIEMy, paccMaTpUBATh €€ BCECTOPOHHE;
ONpeAesATh UEIU JACATEIBHOCTH, 3aJaBaTh NAapaMETpbl U KPUTEPUU HUX JTOCTHKCHHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHMS B  PacCMaTPUBACMbBIX (PU3MUYECKUX SBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHHs MPOOJIEeMbI ¢ YIETOM aHAIHM3a MMEIONINXCS MaTepUaIbHBIX U HEMATEPHABHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B IESITEILHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIBTATOB LEJSAM, OLICHUBATh PUCKHU MOCIIEICTBAN
NEATENBbHOCTH,
KOOPJIMHUPOBATh W  BBIIIOJIHATH pabOTy B  YCIOBHUAX  PeaTbHOTO, BUPTYaTbHOTO M KOMOMHHUPOBAHHOTO
B3aUMOICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUU KU3ZHEHHBIX TPOOIIEM.
ba3oBble ucciienoBare/ibCKue 1eiiCTBUA:



BIaaCTh H&y‘lHOﬁ TepMI/IHOHOFI/Ieﬁ, KIIOYCBBIMHU IIOHATHUAMHU U MCTOJaMH (1)H3H‘ICCKOI>1 HAayKH;



BJIAJ€Th HAaBbIKAMU YYEOHO-MCCJIEA0BATENICKOW M MPOEKTHOM JeATENbHOCTH B 00JacTH (DU3UKH, CIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY MOWMCKY METOJOB pEIIeHHsS 3anad (PU3HMUECKOro COJACpKaHUsl, MPUMEHEHHUIO PAa3IUYHBIX
METOJIOB TTO3HAHUS;

BJIJIETh BUJIAMH JCATCILHOCTH MO IMOJIYYCHHIO HOBOTO 3HAHHWSA, €r0 MHTEPIpPETAIlluH, MPEoOpa30BaHUI0 U MPUMEHECHUIO B
Pa3IMYHBIX YYEOHBIX CUTYaIUAX, B TOM YHCJIE TIPU CO3/IaHNU YIEOHBIX TPOEKTOB B 001acTh (DU3HKH;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIC CBS3M M aKTyaJM3UpOBaTh 3a/Jady, BBIIBUTATh THIOTE3y €€ pelIeHUs, HaXOAWUTh
apTryMEHTBI JUTsI IOKa3aTeIbCTBA CBOMX YTBEPKICHHIA, 3a/1aBaTh MApaMETPhl M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TIOJyYEHHBIE B XOJI€ pEHICHHS 3aJa4d pPe3ylbTaThl, KPUTHUYECKH OIICHHBATh HUX JOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBHUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00Pa30BaTEIbHOMN ACSITEILHOCTH, B TOM YHCIIE TIPU U3YYCHUU (QU3HKH,

JaBaTh OIICHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IMIEPEHOCUTD 3HAHUS 110 (PHU3HKE B MPAKTHUYECKYIO 00IaCTh KU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTell; BBIABUTaTh HOBBIC HJIEH, ITPEIaraTb OpUTrHHAIbHbIE

HOJXO/IBI M PEIICHHS; CTABUTH MIPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

PaboTa ¢ undopmaunmeii:

BJIQJICTh HaBBIKAMU MOJY4YeHHS WHPOpManuu (U3NIECKOTO COAEP)KaHUS M3 MCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIBHO
OCYIIECTBISATH IMOKCK, aHAJIN3, CUCTEMATH3AIHIO0 U MHTEPIIPETALNI0 HHPOPMALIUU pa3IMYHBIX BUIOB U ()OPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMALIUY;

UCIIOJIb30BaTh  CpencTBa HMH(OPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B  pEHICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OPraHU3al[MOHHBIX 3aJau C COOJIOeHHEM TpeOOBaHUI APrOHOMHKH, TEXHHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHts, MPaBOBBIX U ATUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MMacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEp)KaHMS B pa3IMuUHbIX (popMarax ¢ y4€ToM Ha3zHaueHUs WH(POPMAlMU U IIeNIeBOM
ayJIUTOPHH, BEIONpAs ONTUMANBbHYIO (DOPMY HPECTABICHUS U BU3YAIN3AIIUH.

KoMMyHuKaTHBHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaX (PU3UKHU U BO BHE-YPOUHOU JI€SITEIbBHOCTH;



pacno3HaBaTh MPEANOCHUIKY KOHQIUKTHBIX CUTyallui U CMSATYaTh KOH(JIHUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHAUBUIYAJIbHON paboThI;

BbIOMpATh TEMATUKY W METOJbl COBMECTHBIX ACHCTBUH C YYETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH Ka)KJOro 4jieHa
KOJUUIEKTHBA;

IPUHUMATH 1€ COBMECTHOM JIESATEIIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JIEUCTBHUS MO €€ JOCTHKEHUIO: COCTABIISITh
TUIaH IeUCTBUM, pacpeeNsiTh POJIU C YYETOM MHEHUI YYaCTHUKOB, 00CYKIaTh pe3ylabTaThl COBMECTHOM padOThI;

OILICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJ0r0 YYaCTHUKA KOMaHbl B OOIIMIA pe3yibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

[peaIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEHU C MTO3ULIMH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE MOBEJCHUE B PA3JIMYHBIX CUTYALMSIX, MPOSBISATH TBOPYECTBO U BOOOpPAKEHUE,
OBITh MHULIUATUBHBIM.

PeryasiTuBHbIC yHUBepCaJbHbIe y4eOHbIe aeiicTBuss CaMmoopranusanus:
CaMOCTOSITEJILHO OCYIIECTBIISATh MMO3HABATENIBHYIO JIEATEILHOCTh B 00JaCTU (DU3UKU U ACTPOHOMUU, BBISIBISITH MPOOJIEMBI,
CTaBUTH B (OPMYJIHUPOBATH COOCTBEHHBIC 3a]1aUH;
CaMOCTOSITEJILHO COCTABJISITH IJIaH PEIICHHS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH BBHITOJHEHUS MPAKTHUYECKON paboThI ¢
y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOUTECHUN;
JaBaTh OLIEHKY HOBBIM CUTYAIIUSIM;
pacMpATh paMKH Y4eOHOro TMpeaMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUM; JenaTh OCO3HAHHBIN BEIOOD,
apryMeHTHpOBaTh €ro, Opath Ha cebs
OTBETCTBEHHOCTH 32 PEIICHUE; OI[CHUBATH IPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OPYIUIMA B 00JacCTH (U3HKH, TIOCTOSHHO TIOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLUMOHAIbHbII HHTEJJIEKT:
JIaBaTh OLICHKY HOBBIM CUTYyallUsSIM, BHOCUTh KOPPEKTHUBHI B JAEATEIbHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISIM;
BJIaJIETh HABBIKAMH MO3HABATEIHLHON pe(IeKCHM KaK OCO3HAHUSI COBEPIIAEMBIX JIEUCTBUN M MBICIUTEIbHBIX MPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHHIA;



MCII0JIb30BaTh MPUEMBI peIeKCUU JIJIsl OLICHKU CUTYalluH, BIOOpa BEPHOTO PEILICHUS;

yMeTb OIICHHBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS IO WX CHUKCHUIO;

OPUHAMATh MOTHUBBI M apryMEHTHl JAPYTUX TMPH aHaIW3€ pPEe3yIbTaTOB JACSITEIHHOCTH,

NpUHUMATH ce0s1, TOHUMAas CBOM HEJIOCTATKH U JOCTOWHCTBA,

NpUHUMATh MOTHUBBI W apTyMEHTHl JAPYTHUX I[P aHAIW3E pe3yJbTaTOB JACATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OLIHOKH.

B mnponecce gocTukeHuss JMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOrpamMMbl MO (U3MKE I YPOBHS CPEeIHEro oOIIero
o0Opa3oBaHus y 00y4YaroIIMXCs COBEPIICHCTBYETCS SMOIMOHAIBHBIN UHTEIUIEKT, Mpenoaratoniuii copMupoBaHHOCTD:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAIBHOE COCTOSIHWE, BHUJIETh HANPABICHUS Pa3BUTHUS
COOCTBEHHOM IMOIIMOHANILHOM cdepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpEeTyJTUPOBAaHMS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTD 32 CBOE MOBEACHHE, CIIOCOOHOCTD
aJanTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSIBISITH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIXKEHUIO 1eJIM U YCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE
JICUCTBOBATDH MCXO/IS1 U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIFOYAIOMIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIIBHOE COCTOSIHUE JAPYTHX, YUYUTHIBATH €r0 MPHU OCYIIECTBICHUU
oO1IeHHs], CTIOCOOHOCTh K COUYBCTBHUIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOUAIOIIUX CIIOCOOHOCTh BBICTPAWBATh OTHOUIEHUS C APYTMMH JIOAbMHU, 3a00TUTHCS, MPOSBISATH
MHTEpeC U pa3periath KOHQIUKTHI.

HPEIMETHBIE PE3YJIbTATHI
K xoniy o0yuenust B 10 kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)xaTh C(HOPMUPOBAHHOCTH Y
o0yyJaromuxcs yMEeHHI:
JEMOHCTPUPOBATH HAa MPUMEPAX POJIb U MECTO (U3UKHU B (POPMHUPOBAHUHU COBPEMEHHOW HAYYHOUW KapTUHBI MUPA, B PA3BUTUH
COBPEMEHHOM TEXHUKH U TEXHOJIOTH, B MPAKTUYECKON IESITEIBHOCTH JOJIEH;
YUYUTHIBATh IPAHULIBI TPUMEHEHHS U3YyUYECHHBIX (DU3NUECKUX MOJENe: MaTepuasibHas ToOUKa, MHEpIUaibHas CUCTEMA OTCUETA,
a0COJIFOTHO TBEPJ0€ TEJO, UACATIBHBIN ra3, MOAECIN CTPOCHUS ra30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN AIEKTPUUECKUHN 3apsi



IpH perieHuu GU3NIeCcKuX 3a1ay;



pacrio3HaBaTh (usnueckue sBJICHUS (NPOIECCh) M OOBACHATH WX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-
KUHETUYECKOW TEOPUHU CTPOCHHUsSI BEIIECTBA U AJIEKTPOJAMHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE,
CBOOOJIHOE TaJE€HUE Tej, JBWKECHHE IO OKPYKHOCTH, MHEPIUs, B3aumojaeicTtBue ten, nuddysus, OpoyHOBCKOE IBHKECHHE,
CTPOCHHME XKUJAKOCTEH U TBEPIBIX TEJ, U3MEHEHHE 00BbEMA TeJl MPHU HarpeBaHUU (OXJIaXEHUHU), TEIIJIOBOE PAaBHOBECHE, UCTIAPEHUE,
KOHJICHCAIUs, TUTaBJICHUE, KPUCTAJUTU3AIlUs, KUIICHUE, BIAXHOCTh BO3/lyXa, MOBBLIIICHUE JABJICHUS ra3a MpHU €ro HarpeBaHUU B
3aKPBITOM COCYZE, CBA3b MEXK/ly TapaMeTpaMH COCTOSIHUS T'a3a B U30MpOLEccaX, MEKTPU3aL sl TEN, B3aUMOJIEHCTBUE 3apsI/IOB;

OMHUCHIBATh MEXAHUYECKOE JBIIKCHHE, UCIONB3Ys (PU3MUecKue BEJIIMYUHBI: KOOpPJWHATA, MYyTh, MEPEMEIICHUE, CKOPOCTH,
YCKOpEHHe, Macca Teja, CWia, HUMIYJIbC Tejla, KUHETHMYEeCKas DJHEprus, MOTCHIMAaJIbHAs SHEPrusi, MeXaHuuyeckas padora,
MEXaHUYeCKasi MOITHOCTh; MPU OTTMCAHUU MPABWILHO TPAKTOBATH (PU3MUECKUN CMBICI UCIIOIB3YEMbIX BETUYUH, UX 0003HAYCHUS U
€MHUIIBI, HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (U3UYECKYIO BETUYMHY C IPYTUMU BEIUIMHAMU;

ONKCHIBATh M3YYCHHBIC TEIUIOBbIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHUS, UCIONB3Ysl (U3MUYECKUE BEIMUYUHBI: JaBICHUE rasa,
TEMIIEpaTypa, CPEHsAs] KHUHETHYECKas DHEPTHs XaOTHYECKOTO [BMKEHUS MOJIEKYJ, CPEAHEKBAAPATHYHASI CKOPOCTh MOJEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHsA SHEprusi, padoTa rasza, Kod(PQPHUIMEHT MOJE3HOro [EWUCTBUS TEIJIOBOTO ABUTATENS; MPH
ONMHMCAHUM TPABWIBHO TPAKTOBATh (DM3MYECKUN CMBICT HCIOJB3yeMbIX BEIUYWH, WX OOO3HAYEHUS M EIUHUIBI, HAXOAHUTh
(bopMyIIBl, CBA3BIBAIONINE JAHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMU BETUYHHAM;

ONMKCHIBATh M3YUYEHHBIE DJIEKTPUUYECKUE CBOIMCTBA BEIIECTBA U DJIEKTPUYECKUE SIBIIEHUS (IIPOILIECCHI), UCTIONB3Ys (U3HUUECKHUE
BEJIMYUHBL: JIIEKTPUUYECKUN 3apsi, SJIEKTPUUECKOE I0J€, HANpPsHKEHHOCTh MOJIsA, MOTEHUHMAal, Pa3HOCTh MOTEHIMANOB; MpH
ONMMCAHWH TPABUIBHO TPAKTOBATh (DU3MUECKHN CMBICT HUCIOJIb3YyEeMBIX BEJIMYMH, WX OOO3HAYCHHS W CJIWHMIIBI; YKA3bIBATh
(dbopMyITBl, CBA3BIBAIONTUE JAHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMU BETUIHMHAMU;

aHANMM3UPOBATh (DU3UUYECKUE TPOIECCH W SBICHUS, HCTHONB3YysA (U3MUECKHE 3aKOHBI W TPUHIIUIBI 3aKOH BCEMHUPHOTO
tarorenus, [, Il n III 3axkonbl HbroTOHA, 3aKOH COXpaHEHWs MEXaHWUYECKOW DHEPrUH, 3aKOH COXPAHCHUS WMIYJIbCA, MPUHIUII
CYNEepHo3ulMUA CUJI, MPUHIMUI PABHONPABUS WHEPUHUAIBHBIX CHUCTEM OTCYETA, MOJICKYJISIPHO-KHUHETHUYECKYIO TEOPHUI0 CTPOCHUS
BEILIECTBA, TA30BbIE 3aKOHBI, CBSI3b CPEIHEN KMHETUUECKOW SHEPTUHU TEIIOBOIO ABUKEHHUSI MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoii,
MEPBbIA 3aKOH TEPMOJAMHAMMKHU, 3aKOH COXPAHEHUs AJIEKTPUUYECKOro 3apsiga, 3akoH Kynona, mnpu 3ToM  pa3nuyath
CJIIOBECHYIO



(bhopMyIHPOBKY 3aKOHA, €70 MaTEeMAaTHYE€CKOE BhIpaKeHUE U YCJIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIIMIBI JCHCTBUS MAaIIWH, TPUOOPOB W TEXHUYECKHX YCTPOWCTB; pas3iuyaTh YCIOBHS HX
0€30MacHOr0 MCTOJIb30BAaHUS B TIOBCETHEBHOM KU3HU,

BBITIOJIHSITh SKCIIEPUMEHTHI IO UCCIIEIOBAaHHIO (PM3UYECKUX SIBICHUM W MPOLIECCOB C MUCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX
U3MEpeHui, mpu 3ToM (popMynHpoBaTh MpoOIeMy/3alauy U THUNOTE3y Y4eOHOro SKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MIPEJIOKEHHOT0 000PYI0BaHMUSI, TPOBOJUTD OMBIT U (POPMYJIUPOBATH BHIBOJIBL;

OCYIIECTBIITh TpPSIMble M KOCBEHHBIE HU3MEPEHUS (PU3MUYECKUX BEJIUYMH, MPU ITOM BBIOMpPATh ONTHUMAJbHBIA CIOCOO
MU3MEPEHUS U UCIIOIB30BaTh U3BECTHHIC METOIbI OIICHKU MOTPEITHOCTEH N3MEPECHHUIA;

UCCJIEJIOBAaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMU BEIWYMHAMH C UCIIOJIB30BAHUEM NPSAMBIX HW3MEPEHUH, MpPH OTOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHpPOBATH PE3yIbTaThl IMOJYYCHHOM 3aBUCUMOCTH (PU3NUECKUX BEJIWYMH B BUJE TaOIUIl U
rpaduKoB, JeNaTh BEIBOBI MO pe3ybTaTaM UCCIIEI0BaHMUS;

coOmroaTh mpaBmia 0€30MacHOr0 TpyJda MpU NPOBEIEHUWU HCCIIEJIOBAaHMA B paMKax y4eOHOTO HSKCIIEpUMEHTa, y4eOHO-
UCCJIEI0BATEIBCKON U MPOEKTHOMN AESTENHHOCTH C UCIOJIb30BAaHMEM U3MEPUTEIBHBIX YCTPOMCTB U J1a0OPaTOPHOTO 000PYIOBAHMS;

penath pacy€THBIC 3a/1a4U C SIBHO 33JJaHHON (PU3MUYECKON MOJIEIbIO, HCTIONIB3Ys (PU3NYECKUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE
aHaJgu3a YCJIOBUS 3aJlauyd BBIOMpATh (PU3MYECKYIO MOJIEIb, BBIICIATh (PU3UUYECKHE BEIUYUHBI U (POPMYIIbl, HEOOXOAMMBIC I €&
pENIeHHs], MPOBOAUTH PACUETHI U OIICHUBATh PEAIBHOCTD MOJYYSEHHOTO 3HAYCHUS (PU3HUUECKON BETUYUHBI,

peliaTh KadeCTBEHHBIC 3aJad: BBICTPAWBATh JIOTHYECKHM HEMPOTHBOPEUYUBYIO ILIETIOYKY PACCYXKACHUN C OMOpoll Ha
M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PU3UUYECKUE SBICHHUS;

UCIIOJIb30BATh npd  pemieHMH — y4eOHBIX — 3aJad  COBpeMEHHbIe MH(POPMAIMOHHBIC TEXHOJOTUH JIJISl TTOMCKA,
CTPYKTYPHPOBAHUS, HHTEPIIPETAIINH U MPECTABICHUS YIeOHON U HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TTIOTYy4YEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUIECKN aHATU3UPOBATH MOTyYaeMyH0 HHPOPMAIIUIO; TPUBOIUTH MPUMEPHI BKJIa1a POCCHIUCKUX H
3apyOeKHBIX YIEHBIX-(DU3UKOB B PA3BUTHE HAYKH, 00BSICHEHHE TPOIIECCOB OKpY’Karollero mupa, B
pa3BUTHE

TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3HMKE B MMOBCEIHEBHOM XKU3HU [IJIsl o0ecrieueHrs 0e30MacHOCTU NPU 0OpallleHUH
C mpuboOpaMu U TEXHUUYECKUMU



YCTPOMCTBAMHU, JJII COXPAHEHUS 3I0POBbS U COOTIOICHUSI HOPM DKOJIOTUYECKOTO MOBEJICHUS B OKPY KaIOIIeH cpeae;

paboTaTh B TpyNIe C BBHIMOJHEHHEM pAa3jHYHBIX COLMATBHBIX pPOJEH, MIaHUPOBaTh padOTy TPYNIBI, palOHATBHO
pacmpeaensiTs 00I3aHHOCTH ¥ TIAHUPOBATH JCSATEIFHOCTD B HECTAHAAPTHBIX CUTYAIUAX, aleKBaTHO OIEHUBATh BKIIAJ KaXXIOTO U3
YYaCTHHKOB TPYIIHI B PEIICHUE PacCMaTPHUBAEMON MTPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh COPMHUPOBAHHOCTH Y
00y4arommxcs YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (DU3HKHU B (POPMHPOBAHUU COBPEMEHHOUN HAyYHOUN KapTHUHBI MUPA, B PA3BUTHH
COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B MPAKTHYECKON NEATETHHOCTH JIFOJEH, IETOCTHOCTh U €IMHCTBO (DM3MUECKON KapTHUHBI
MUDA;

YUUTHIBATh TPAHUIIBI TPUMCHEHUS U3YUCHHBIX (PU3UUCCKUX MOJICIICH: TOYCHUHBIN JICKTPUUCCKHUI 3apsi, JIyd CBETa, TOUCUHBIN
MCTOYHHK CBETA, sSi/ICPHAsE MOJICTh aTOMa, HYKJIOHHASI MOJIE]Ih ATOMHOTO sIIpa MPH peIIeHnH (QU3UIECKIX 3a]1a9;

pacmo3HaBaTh (hU3MUECKHe sBICHUS (TPOIECCh) M OOBACHATH WX HAa OCHOBE 3aKOHOB JJICKTPOJWHAMUKH W KBaHTOBOM
Gu3MKHU: SJEKTpUUYECKas MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MAarHWUTHOE JEWCTBUS TOKa, B3aWMOJICHCTBHE
MarHMTOB, 3JICKTPOMAarHWTHAs WHIYKIUS, JCHCTBHE MAarHUTHOTO TIOJS Ha TIPOBOJHHUK C TOKOM W JIBIDKYIIUHCS 3aps,
DJIGKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE paclpOCTPAHCHUE CBETa, OTPAXKEHHE, MPEIOMIICHHE, HHTep(hepeHIIHS,
mudpakiys W MOJISpU3aus CBeTa, AWcIepcus cBera, doTodnekTpuieckuii 3hdext (pororddekr), cBeroBoe maBicHUE,
BO3HUKHOBEHUE JINHEHYATOTO CIIEKTpa aTOMa BOJIOPOIa, €CTECTBEHHASI M NCKYCCTBEHHAs PalMOAKTUBHOCTD;

OMKCHIBATh W3YYCHHBIC CBOMCTBAa BEIIECTBA (DJICKTPUUYECKHE, MATHUTHBIC, ONTHUYECKUE, DIEKTPUUYECKYIO MPOBOIUMOCTD
Pa3TUYHBIX CPEJ]) W SJECKTPOMATHUTHBIC SIBICHHS (IIPOILIECCHI), UCTIONB3YS (U3MUECKUE BEIMYMHBI: DJIEKTPUUYCCKUN 3apsfl, CUia
TOKa, SJCKTPUYECKOE HAMPSHKEHHE, DJIEKTPHUUECKOE COMPOTHUBIICHHE, PA3HOCTh MOTECHIIMAJIOB, SJEKTPOJABIDKYIIAs cuia, padora
TOKa, WHAYKIUS MarHUTHOro mojs, cwia Awmmepa, cuna JlopeHila, WHAYKTUBHOCTh KATYIIKW, DHEPTUS DJICKTPUYECKOTO U
MarHuTHOTO TIOJICH, TIEPHOJ U YacTOTa KoJieOaHWM B KOJIeOATENTbHOM KOHTYpE, 3aps] M CHja TOKa B MPOIECCE TaPMOHUYECKHUX
AIEKTPOMArHUTHBIX KoJieOaHWM, (POKYCHOE PACCTOSHHE W ONTHUYECKas Cujia JUH3bI, NMPU ONHWCAHUWA TPABHIBHO TPAKTOBATH
(U3UYECKUT CMBICT WCTOJIB3YEMBIX BEIWYMH, WX OOO3HAYCHUS W CJWHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
(U3UYECKYI0 BEIMYUHY C APYTUMH BEIMYNHAMU;



OIMCHIBATh M3yUYEHHBIC KBAHTOBBIC SIBJICHHS U TPOIECCHI, UCIIONB3Ys (GU3HUECKHE BEIMYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPTHsl U UMITYJIbC (DOTOHA, MEPUOM TOJIypaclaaa, dHEPTUs CBS3U aTOMHBIX saep, MPHU
ONMCAHWH TPABWIBHO TPAKTOBaTh (U3MYECKUI CMBICI HCIIOJIB3YeMbIX BEIMYHMH, WX OOO3HAYCHUS W EIWHUIILI, YKa3bIBaTh
(bopMyITBI, CBS3BIBAIONIUE JAHHYIO (PU3NUYECKYIO BEIMYUHY C IPYTUMU BETUYMHAMU, BRIUMCIIATH 3HaUCHUE (DU3UUCCKON BEIIMYNHEI;

aHAIM3UPOBATh (PU3WYECKHUE TPOICCCHI U SBIICHUS, WCIIONB3Ys (U3MUECKHE 3aKOHBI M TPHUHIMIBL: 3akoH OMma, 3aKOHBI
MOCJICIOBATEIIBHOTO M MapaJIJICIbHOTO COCJMHECHHSI MMPOBOIHUKOB, 3akoH J[koyns—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHONW WHIYKIIUH,
3aKOH MPSMOJUHEHHOTO PACTIPOCTPAHCHHS CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEJIOMJICHHUS CBETa, YpaBHEHHE DUHINTCHHA
st horodddekTa, 3aKOH COXpaHEHUSI YHEPTUH, 3aKOH COXPAaHEHUs MUMITYJIbCa, 3aKOH COXPAaHEHHUS JIEKTPUUECKOTO 3apsijia, 3aKOH
COXpaHEHHUs] MacCOBOI'O 4YHCJA, IOCTYNarbl bopa, 3aKOH paJMOaKTUBHOTO pachajga, TpU OSTOM pasziiudarh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHa, €T0 MATEMAaTHYECKOE BBIPAKCHUE M YCIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OTIpE/IETISITh HANPaBJICHUE BEKTOPA HHIYKITMH MATHUTHOTO TIOJISl TPOBOIHUKA C TOKOM, CHIIBI AMriepa U cuiibl JIopeHIa;

CTPOWTH U ONHCHIBATH N300pakeHNE, CO3/1aBaeMOe TNIOCKUM 3€PKaJIOM, TOHKOHW JTUH30M;

BBITIOJTHATH 3KCTICPUMEHTHI TI0 MCCIIEAOBAHNI0 GUBNICCKUX SBJICHHUIA M MPOIECCOB C MCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX
U3MEpeHui: Tpu 3ToM (GopMynupoBaTh NpoOIeMy/3aady W THIOTE3y Y4eOHOro SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYI0BaHUs, IPOBOIUTH OIBIT U (DOPMYITHPOBATH BHIBOJIBI;

OCYIIECTBJIATh TPSMBIE M KOCBCHHBIE HW3MEPCHHS (PU3NYCCKUX BEJIMYMH, NPHU STOM BBIOMPATh ONTHMAIBHBIA CIIOCOO
WU3MEPECHHUSI M UCIIOJIb30BaTh U3BECTHBIC METO/IbI OIIEHKH TIOTPEITHOCTEH N3MEPECHHUIA;

MCCJIeIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYMH C HWCIOJIb30BAHMEM TPSIMBIX WU3MEPEHUI: MPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBATh pe3yibTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3NYECKHX BEIUYMH B BUJE TaOMUI[ ¥ rpaduKOB, JENaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIIeI0BAHNUS,

coOmoaTh TpaBmiIa 0€30MacHOTO TpyJda MPH TPOBEIECHWW HWCCIIEIOBAaHWA B paMKaxX Y4eOHOTO HSKCIIEPUMEHTa, y4eOHO-
MCCJIeI0BATEIHLCKON U IPOSKTHON JEATENHHOCTH C UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JaO0OpaTOPHOTO 000PYI0OBAHNS;

pemath pacy€THBIC 3a/1a4M C SIBHO 33JJaHHON (PU3NYECKON MOJIEIBIO, UCTIONB3Ys (PU3NUYECKHe 3aKOHBI U PUHITUIIBI, HA OCHOBE
aHaIHM3a yCIIOBUS 337291



BbIOMpATh (PU3MUECKYIO MOJENb, BBLACNATH (PU3MUECKUE BEIMYMHBI U (HOPMYJbl, HEOOXOAUMBbIE ISl €€ pelleHUs], TPOBOAUTH
pacy€Thl M OLIEHUBATH PEATBHOCTH MOJTYUYEHHOTO 3HaUeHUs1 (PU3NUECKOI BEIUUNHBI;
pemarb KayecTBEHHBbIE 3aJauM: BBICTpPAMBAaTh JIOTMYECKHM HENMPOTUBOPEUYMBYIO LIETIOUYKY PACCYXKACHUM C Omopol Ha
M3Yy4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHE SIBICHUS;
UCIIONB30BAaTh  MPU  PEIIEHMHM  y4yeOHBIX  337a4  COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUHU AJI TOUCKA,
CTPYKTYPUPOBAHHUS, UHTEPIPETALNH U MPEJCTABICHUS Yy4eOHON U HAYYHO-TIOMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3 pa3IMUHbIX
MUCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJIy4aeMyt0 HHPOPMAIKIO; OOBSICHATh OPUHLMIBL JACHCTBUS  MAallMH,
npuOOpOoB M TEXHUYECKHX YCTPOMCTB, pa3indaTh YCJIOBHS MX 0€30MaCHOTO HUCIOIb30BAaHUS B TTOBCEIHEBHOM
KU3HU;
OPUBOJUTH MPUMEPHI BKIIAJAa POCCUMCKUX U 3apyOeKHBIX YyUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOLIECCOB
OKPYXKaIOILIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;
UCMOJIb30BaTh TEOPETUUECKHUE 3HAHUS 10 (PU3UKE B MOBCETHEBHOM XKU3HU sl oOecriedeHnst 6€30MacHOCTH NpU 00palleHUH
c npuOopaMyu M TEXHUUYECKHMHU YCTPOMCTBAMHU, JUIsl COXPAHEHHUS 3[0POBBbSI U COOIIOJIEHUS HOPM SKOJIOTMUECKOTO MOBEJCHUS B
OKPY’KAIOIIEH CPEAE;
paboTath B TpyNIE C BBINOJIHEHUEM PA3IUYHBIX COLHUAIBHBIX pPOJIEH, IUIAHUPOBAaTh pabOTy TIpYMIbI, PalMOHATBHO
pacnpeaensiats 0043aHHOCTH U IJIAHUPOBATH JESATENbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aleKBaTHO OLIEHUBATh BKJaJ KaXKJ0T0 U3
YYaCTHUKOB TPYIIIIbI B pELICHUE pacCMAaTPUBAEMON MPOOIIEMBI.



TemaTuyeckoe IaHUPoOBaHMe N0 yueOHOMY Kypey «Pusuka» B 10-11 kiaaccax
2 yaca B HeJIeINto, Bcero 68 yacoB 3a yueOHblii ro

10 KJIACC
Kon-Bo "acos OcHOBHBIE BUIBI I€ATETHHOCTH DneKkTpoHHbIE (IUPPOBHIEC)
i HaumeHoBaHue pa3ie/ioB U TeM scer | KP | TIP/JIP/ oOyuarouxcs 00pazoBaTeNbHBIEC PECYPCHI
NPOrpaMMbl o PP (mmst yaurenst 1 00yqaroIIuxcs)

J1€J1

1. ®U3UKA U METOAblI HAYYHOTI'O ITO3HAHUA

dus3uka u METOIbI Hay4YHOT' O

Pabora B rpyriie mo moAroToBKe KOPOTKUX CO-
00IIIeHHi 0 POJIK B MecTe (PHU3HUKH B

Bubmoreka 1IOK

2 MPAKTUYECKON IEATENbHOCTHU JIOEH.
MMO3HAHUS P N https://m.edsoo.ru/7f41bf72
OcBoeHne OCHOBHBIX IMPUEMOB pabOTHI C
1 poBoii JabopaTopuei Mo Gusmke
)TO [0 pazieny 2
e 2. MEXAHUKA
K 5 Pemienne pacuy€THbIX 3aa4 C SBHO 3aJJaHHON bubimoreka ITOK
MHCMaTHKa (I)HSHHCCKOIZ MOJIEIBI0 C UCTTOJIB30OBAHUEM https://m.edsoo.ru/7f41bf72
J— ; 1(3[(3HOBHI>IX (bopMyn KHHEMATHKH. § Bu6miorexa LIOK
OCTPOCHUE U aHaK3 rpa)uKOB 3aBUCUMOCTEH
p pad https://m.edsoo.ru/7f41bf72
KHHEMATUYECKUX BEIMYHH OT BPEMCHHU.
PacnioznaBanme pusmyueckux sBIEHNI B y9eOHBIX
OIBITAX U OKPYKAIOIIEH )KU3HU: PAaBHO- MEPHOE
U PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKCHHE,
CBOOOIHOE TIaICHHE TeJ, BHIKCHHUE 110
OKPYKHOCTH. AHaIM3 (QU3MIECKUX NPOLECCOB U | BuGnnoreka 11(0)4
3aKOHBI COXpPAHEHUSI B MEXaHUKE 6 1 1

SIBJIEHMH C MCIOJIb30BaHHEM 3aKOHOB U
MIPUHIUIIOB: 3aKOH BCEMUPHOr0 TArotenus, 1, I1
u III 3axonsl HptoTOHA, IPUHILIKI CyEPHO3ULIUU
CHUJI, IPUHIUIT PABHOIIPABHOCTH UHEPLHUATBHBIX
cucTeM 0oTcu€Tra AHAIHU3 (PU3MIECKUX MTPOIECCOB
W SABJICHUH

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




C UCIIOJIb30BAHUEM 3aKOHA COXPAHECHUS MeXa-
HUYECKOW 3HEPTHUHU, 3aKOHA COXPAHEHUS UM-
yJIbCa

)TO IO pa3aeny

18

e 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-

da3oBbIe MePCxXOabl

o 9
KMHETUYECKON TEOpUHU
OCHOBBI TEpPMOJUHAMHUKHN 10
ArperaTHble COCTOSIHUS BEILECTBA. 5

Omnuncanue TEMIOBBIX SIBIECHUH C
HCITIOJIb30BAHUEM q)HSPI‘IeCKI/IX BCIIMYUH:
JaBJICHUE Ta3a, TeMIIepaTypa, CPEIHsIS
KHHETHYCCKasA SHEPTHUA XaOTUYCCKOI'O JABUXCHUA
MOJIEKYJI, CpEAHEKBaApATUIHAS CKOPOCTh
MOJIEKYJI.

Anann3 GU3NIECKUX MPOIIECCOB U SBICHUN C
MCTIOJIH30BAHUEM MOJIEKYISIPHO-KHHETHYECKOH
TEOPHH CTPOEHHUS BEIECTBA, Ta30BBIX

3aKOHOB, CBSI3U CpeJIHEW KHHETUYECKOW SHEPTUU
TEIJIOBOT'O JBMYKEHUS MOJIEKYJI C aOCOTIOTHOM
TEMIIEPATYPOil.

Pemienne pacuy€THbIX 3aa4 C SBHO 3aJJaHHON
(hr3muecKoit MOJENBIO C UCTIONH30BAHUEM
ocHOBHBIX nonokeHnit MKT, 3axkoHoB 1 hopmyn
MOJIEKYIISIPHON (DPH3HKHL.

OnurcaHre U3y4eHHBIX CBOMCTB TEJ U TEIJIOBBIX
SIBIICHUH C UCTIONh30BaHUEM (PUZNIECKUX
BEIMYWH: TaBJICHHE Ta3a, TEMIIepaTypa,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHS,
pabora raza.

Pemmenne pacu€rHbIX 3a/1a4 ¢ IBHO 3aJaHHOMN
(hm3muecKoit MOJENBIO C UCTIONB30BAHUEM
OCHOBHBIX 3aKOHOB M ()OPMYIT TEPMOJNHAMUKH.
Pemmenre kauecTBeHHBIX 3a7[a4 C OMOPOI Ha
W3ydeHHbIe B pazjene «MonekymsapHas Gu3nka u
TEPMOJIMHAMHUKAY 3aKOHBI, 3aKOHOMEPHOCTH U
(hmsmueckue sBieHNs. Pemenne pacu€rHbpIx
3a/1a4 C SBHO 3a/IaHHON (PU3HUYECKON MOJIENBIO C

HCIOJIb30BAHUEM YpAaBHCHUS TCIJIOBOTI'O OanaHca.

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41bf72

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41bf72

bubmnoreka 1IOK
https://m.edsoo.ru/7f41bf72




Pemrennie kauecTBEHHBIX 3a/1a4 C OMOPOH Ha
W3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznveckue SBICHUS 110 TEME.

PacnoznaBanue Gpu3nueckux SBICHUN B yI€OHBIX
OIBITAX U OKPY’KaloIeH KU3HU: nedopmarus
TBEPBIX TEJ, HATPEBAHUE U OXJIAXKJICHUE Tell,
WU3MEHEHUE arperaTHbIX COCTOSIHUN BEIIeCTBA U
00BsICHEHNE MX Ha OCHOBE 3aKOHOB U (hOpMYI
MOJICKYJISIPHON (hU3HUKH

)TO IO pasaeny

24

nea 4. DJJJEKTPOAUHAMUKA

DIEeKTPOCTATHKA

10

Toku B Pa3jIndHbIX CpCaax

[ToCcTOSIHHBIN 2TEKTPUUECKUH TOK.

12

Onucanne n3y4eHHBIX CBOMCTB BEIIECTBA

1 DJIEKTPUYECKUX SBJICHUH C UCTIONH30BAHNEM
(bUBNYECKUX BETUYMH: dJICKTPHUESCKUN 3apsil,
HaANPSHKEHHOCTD DJIEKTPUIECKOT0 OIS,
MOTEHINA, Pa3HOCTh MOTEHIHAJIOB,
3JIEKTPOEMKOCTE. AHAIN3 (YH3UIESCKUX
IIPOIIECCOB U SIBJIEHUH C HCITOIB30BaHUEM
(hr3MUecKIX 3aKOHOB: 3aKOH COXPaHEHHS
3JIEKTPUYECKOTo 3apsia, 3akoH Kyrnona.
PacnioznaBanme pusmyueckux sBIEHUI B y4eOHBIX
OIBITaX M OKPYKAIOMIEH KU3HH: dJIEKTpUIecKast
IIPOBOIUMOCTbD, TETIIIOBOE, CBETOBOE,
XUMUYECKOE, MATHUTHOE JCHCTBUS TOKAa. AHAIIN3
AIIEKTPUYECKUX SIBJICHUH H MPOIECCOB B IIETISIX
MTOCTOSTHHOTO TOKA C MCIIOJIb30BAaHUEM 3aKOHOB!
3axoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATENHFHOIO ¥ TTapalIelIbHOTO
COEJIMHEHUS TPOBOTHUKOB, 3aKOH [ Koyisi—
Jlenia.

Onucanne N3y4eHHBIX CBOHCTB BEIECTB H
3JIEKTPUYECKHUX SBJICHUIN C HCIIOIE30BAHUEM
(hM3HUECKUX BEITHYUH: IEKTPUUCSCKHI 3aps/,
CHWJIa TOKa, AIEKTPUYECKOE HANIPsDKEHHE,

Bubmuoreka 1HOK
https://m.edsoo.ru/7f41bf72

bubmnoreka 1IOK
https://m.edsoo.ru/7f41bf72




3JICKTPUYECKOE COIIPOTHBIICHUE, PA3HOCTh
noreniuanor, 9J1C, pabora TOka, MOITHOCTb
TOKa.

)TO IO pa3ieny
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[[IEE KOJIMYECTBO YACOB I10
O'PAMME

68

11 KJIACC

Koi-Bo yacos

OCHOBHEBIE BUBI JCATCIBHOCTHU

OnekTpoHHbIe (IU(POBbHIE)

e HaumeHoBaHue pa3aesioB H TeM soer | KP | TIP/JIP/ oOyuarouxcs 00pa3oBaTeNbHbIE PECYPChI
NPOrpaMMbl o PP (mmst yaurenst 1 00yJaroIIXxcst)
nea 1. JEKTPOAUHAMUKA
1 MarauTHOE 10JI€. 1 1 3 IIpoBenenne SKCEpPUMEHTA: U3y4EHUE Bubmuoreka 1IOK
DNeKTpOMarHuTHasi UHYKIIHS MarHiTHOTO IOJISL KaTylIKH C TOKOM; https://m.edsoo.ru/7f41¢97¢
HCCIe0BaHNe JEHCTBUS MOCTOSIHHOTO MarHuTa
Ha PaMKy ¢ TOKOM; HCCII€IOBaHUE SIBICHUS
3NIEKTPOMArHUTHOW HHIYKIINH.
OOBbsCcHEeHE OCHOBHBIX TIPUHITUIIOB ACHCTBUS
TEXHUYECKHX YCTPOUCTB, TAKUX KaK:
MIOCTOSIHHBIC MarHUTHI, 3JIEKTPOMATHUTHI,
AIIEKTPOJIBUTATENb, YCKOPUTEIN 3JIEMEHTaPHBIX
YaCTHIl, MHIYKIIMOHHAS [1€Yb; U YCIOBUH X
IO MO pa3Aeny 11

0e30I1acHOr0 TPUMEHEHUS B TIPAKTUIECKOI
JKU3HHU.

Pemenne pacu€rHbix 3aa4 Ha IPUMEHEHUE
(hopmyn TeMbl «MarHuTHOE TIOJE.
DNEeKTpOMarHuTHas HHIYKIIHS.

Pemenue kauecTBEHHBIX 3a/1a4 C ONOPON HA
HU3y4YEHHBIEC 3aKOHbI, 3aKOHOMEPHOCTHU U
(hm3mueckue sBICHUS TeMbl «MarHuTHOE moJe.




DNeKTpOMarHuTHAsI MHIYKIUs». OnpeeneHue
HaIpaBJICHUs BEKTOPA WHIYKIIMH MAarHUTHOTO
TOJISL IPOBOJTHUKA C TOKOM, CHUJIBI AMIiepa U
cunel Jlopenna.

PacnioznaBanue Gpu3nueckux SBICHUN B yI€OHBIX
OIBITAX U OKPYKAOILIEH XKU3HU: B3aUMOJECHCTBHE
MAarHUTOB, JIEKTPOMArHUTHAS MHIYKIIHS,
JIeHiCTBE MAarHUTHOTO TTOJISI Ha TIPOBOTHUK C
TOKOM U JIBHKYILIHICS 3aps/l.

AHanu3 3JeKTPOMarHUTHBIX SIBJICHHH C
HCITOJIb30BAHUEM 3aKOHA AJIEKTPOMATHUTHON
WHIYKITIH.

Ornrcanve N3y4eHHBIX CBOUCTB BEIIECTB U
3JIEKTPOMArHUTHBIX SBJICHUH C HCIIOTH30BAaHUEM
(hU3MYECKUX BEIMYUH: MHIYKIIMS MAaTHUTHOTO
oy, cuia Ammepa, cuia Jlopenra,
WHIYKTUBHOCTh KATYIIKH, YHEPTHUSI
3JIEKTPUYECKOr0 1 MarHUTHOTO TOJIEN

nes 2. KOJIEBAHUWSA U BOJIHBI

Mexanunueckue u

1 9
AJIEKTPOMAarHUTHBIE KOJIeOaHUs

2 Mexanuueckue u 5
3JIEKTPOMArHUTHBIE BOJIHBI

3 Onrtuka 10

OOBsICHEHHE OCHOBHBIX MTPHHITUIIOB ICHCTBUS
TEXHUYECKHX YCTPOUCTB, TAKUX KaK:
JJIEKTPUIECKUH 3BOHOK, TEHEPATOP MEPEMEHHOTO
TOKa, JINHUH JIIEKTPOIepeIay; U yCIOBHHA UX
0€30MacHOr0 MPUMEHEHHSI B TPAKTUUCCKOMN
JKU3HU. Pelenne pacuéTHbIX 33729 ¢ IBHO
3a1laHHON (PU3UYECKON MOJIEINBIO C
HCTOb30BAaHUEM OCHOBHBIX 3aKOHOB M (hOPMYII,
OIUCHIBAIOIINX MEXaHUUECKUE U
3JIEKTpOMAarHUTHBIE KonebaHus. Onrcanue
U3yYCHHBIX MEXaHUYECKUX U IIEKTPOMATHUTHBIX
KOJIeOaHUH ¢ CTOIb30BAHUEM (DU3UUECKIX
BEITMYMH: TIEPHOJT U YACTOTa KOJICOaHHHH,
aMIuaTya 1 ¢asa koneOaHui, 3apsa U cuiia
TOKa B MIPOLIECCE TAPMOHMYECKUX
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pemenne kauecTBEHHBIX 33124 C ONOPOH Ha

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41c97¢

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41c97¢c

bubmmoreka 1IOK
https://m.edsoo.ru/7f41c97¢c




W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH,
OIIMCHIBAIOIIINE MEXAaHNYECKUEC U
3JICKTPOMAarHUTHBIC KoneOaHus. Perenue
Pacy€THBIX U Ka4ECTBEHHBIX 3aJa4 C OIIOPOM Ha
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH,
OTIHCHIBAIOIIHE PACITPOCTPAHEHIE MEXaHUUECKUX
1 DJICKTPOMArHMTHBIX BOJIH. O6’b$ICHeHI/Ie
OCHOBHBIX ITPUHITUIIOB I[eﬁCTBI/ISI TEXHUYCCKUX
YCTPOUCTB U TEXHOJIOTUM, TAKMX KaK: OUYKH,
nyna, ¢poToarnmapar, IpOSKIIMOHHBIN arapar,
MUHKPOCKOII, TCJIECKOII, BOJIOKOHHAasA OIITUKA,
TQpaKIOHHAs PENIETKA, TTONSPOUT; U YCITOBHIA
uX 0€30MMacHOro MPUMEHEHUS B IPAKTUUIECKOM
JKHN3HU.

Pemienne pacu€THbIX 3a1a4 C SBHO 3aJJaHHON
(u3HUecKol MOJIENBIO C HCIIOTh30BaAHUEM
OCHOBHBIX 3aKOHOB M ()OPMYI T€OMETPUIECKON
ortuku. [locTpoenne n onrcanue n300paKeHus,
C037aBaEMOr0 INIOCKUM 3EpKaJIOM, TOHKOU
JIMH30M.

PacnoznaBanme GuU3NUECKUX SBICHHUH B OIBITaX
H OKPYXAIOLLEH KU3HU: NPSIMOJIMHEHHOE
pacnpoCTpaHEHHE CBETA, OTPAKEHUE,
peoMieHue, HHTephepeHINs, THQpaKIus 1
MOJISIpU3alUsl CBETA, TUCIIEPCHSI CBETA.

AHanu3 ONTUYECKUX ABJICHUN C UCIOJIb30BAHUEM
3aKOHOB: 3aKOH IPSIMOJIUHEIHOTrO
PacpoCTpaHEHHSI CBETA, 3aKOHBI OTPAXKEHUS
CBETAa, 3aKOHBI IperoMiieHus cBera. OnucaHue
ONTHYECKUX SIBIICHUH C UCIIOJIB30BAHUEM
(hm3muecKkux BeMMYUH: POKYCHOE PACCTOSTHHE U
ONTHYECKAs CUJIA JTUH3BI.

OT0 MO pa3Aeny 24

nea 3. OCHOBBI CHEIIUAJIBHOM TEOPUM OTHOCUTEJBLHOCTH




OCHOBBI crIelUaNbHON TEOPUH
OTHOCHUTENIBHOCTH

Pemenne kauecTBeHHBIX 3ajjayu C OMOPOIl Ha
M3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uzuueckue sapiieHus 10 TeMe «OcHoBsl CTO».
Hcnons3oBanue HHOOPMAITMOHHBIX TEXHOJIOTHIA
JUTSL TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIpeJICTaBjIcHHs MH()OPMAIIUH TPH TTOATOTOBKE
COOOIIEHNH 0 TpaHHIIaX MPUMEHUMOCTH
KJIacCH4IecKo Mmexanuku u ocaoBax CTO

Bbubmuoreka 1IOK
https://m.edsoo.ru/7f41c97c¢

)TO IO pa3aeny

nei1 4. KBAHTOBAS OPU3UKA

1 DeMEHTH KBAaHTOBOM ONTHKH

2 | Ctpoenue aroma

3 ATtomHOE SapO

Pelienue pacu€THbIX 3a7a4 C SBHO 33JJaHHON
(hU3HYECKON MOJIEITBIO C UCIIOIb30BAHHEM
OCHOBHBIX 3aKOHOB M ()OPMYJT KBAHTOBOM
ONTHKU. PelleHrne KaueCTBEHHBIX 3a7a4 ¢ OIOpoit
Ha U3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOHW ONTHKH. Pacmo3naBanne GU3MISCKUX
SBIICHUH B YI€OHBIX OMBITAX:
(hoTodneKTpuIecKmii 3P HeKT, CBETOBOE
JIaBJICHUE.

Onucanne n3ydeHHBIX KBAHTOBBIX SIBJICHUN U
MIPOIIECCOB C MCTIONB30BaHUEM (PUZHIECKUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUTHA BOJIHBI M YAaCTOTa CBETA, SHEPTUS U UM
mynec ¢orona. [IpoBeneHne sxcrepuMenTa:
HaOJFO/IeHre JTHHEHYaTOro CIIeKTpa.
OOBbsCHEeHrE OCHOBHBIX TIPUHITUIIOB AEHCTBUS
TEXHUYECKUX YCTPOICTB, TAKUX KaK:
CIIEKTPOCKOII, JIa3ep, KBAHTOBBIM KOMIIBIOTED;

Y YCIIOBUH X 0€30MacHOrO MPUMEHEHHS B
MPaKTUYECKOU KU3HU. PellieHue kaueCcTBEHHBIX
3a/a4 ¢ OMOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (PH3UIECKUE SBICHUS 10
teme «CTpoeHue atoMay». PacrioznaBanue
(hm3HUecKuX SBICHUN B yUeOHBIX OIBITAX:
BO3HUKHOBEHHE JIMHEHYATOro CeKkTpa. AHaIu3

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41c97c¢

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41c97¢

bubmnoreka 1IOK
https://m.edsoo.ru/7f41c97¢c




KBaHTOBBIX MPOIIECCOB U SBJICHUMN C
UCIOJIb30BaHNEM TOCTYyIaTOB bopa

)ro MO pa3jeny 15

aea S. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DNeMEeHTHI aCTPOHOMHH U
acTpou3uku

[MoaroroBka coobmIeHUH 0 METOJaX MOy EHUS
Hay4YHBIX aCTPOHOMUYCCKUX 3H3HHI>1, OTKPBITUAX
B COBPEMEHHOI acTpOHOMUU. BrinonHeHne
3aJIJaHU, TTPOBEPSIOLINX BllaJIEHHE
OCHOBOITOJIAralOIIMMH aCTPOHOMHYECKUMHU
TMMOHATUAMHU, ITO3BOJIAOIIUMHU XapaKTEPU30BaATh
MPOLIECCHI, TPOUCXOSIINE B 3BE3NIAX, B
3BE3/IHBIX CUCTEMAaX, B MEXTAIAKTUUECKON
cpejie; IBIKEHUE HeOECHBIX Tell, SBOIOIUIO
3B&3 u Beenennoit. [IpoBenenne HaOmoACHHA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUH AJIs ONIpeNeICHUs
TOJIO’KEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3nnst CeBepHOro
MONyLIapUsl U SIPKHUE 3BE3BL.

[IpoBenenne HabmoaeHMIA B Teneckon JIyHBI,
miaHeT, Miteunoro Ilytu

Bubmuoreka 1IOK
https://m.edsoo.ru/7f41c97¢

IO MO pa3Aeny 7

e 6. OBOBIIAIOIIEE ITIOBTOPEHUE

1 | OGobuiaromiee MOBTOPEHHE 4

Yyactre B AMCKyCCUU O POIH (PU3UKHU H
ACTPOHOMHH B PA3NIMYHBIX cepax NesITeTbHOCTH
yeaoBeka. IToaroroBka cooOILIeHn O MeCTe
(hm3mueckoil KapTUHBI MHpPA B PAAY
COBPEMEHHBIX IPECTABICHUN O IPUPOJIE.
Bremonnenne y4eOHBIX 3aaHUH,
JIEMOHCTPUPYIOIIUX OCBOCHUE OCHOBHBIX
TIOHSTHH, (PU3NYECKUX BEIMYMH U 32aKOHOB Kypca
¢uzuknl10—11 kmaccos

bubmmoreka 1IOK
https://m.edsoo.ru/7f41c97¢c




IO O pa3Aeny 4

EpBHOE BpeMs 3
[HIEE KOJIMYECTBO YACOB I10 63 4 7
O'PAMME
[loypouHoe nimaHupoBaHUE
no npeamety Pusuka
COTJIacHO ydyeOHO-MeToaudeckomy komiuiekey 10 knacc. @uzuka (6azoewtii yposens). (68 u)
Kacvanoe B.A. AO "H3zoamenvcmeo "Ilpoceewenue’’, 2022-2023 (u3 oeiicmeyrouie2o nepeuns yueoHUK08)
Ne Hara Tema ypoka Komn-Bo Bunpr, Buaer nesareabHOCTH 110 BocnuraTenbHBIM KOMIIOHEHT,
Vpok NPOBEICHIS 9acoB Ha hopmbI (hopMHUPOBaHUIO podopreHTAITNOHHBIH
a Hn3y4yeHue KOHTPOJIS (hyHKITOHATBHOM MHUHUMYM
Tlo Tlo TEMBI IPaMOTHOCTH
n/n rnany baxry

Paznea 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

1 du3nka — HayKa O
npupoae. Hayunsie 1
METO/Ibl TO3HAHUS

OKPY>KaIoIlero Mupa

2 Ponb u mecTo VO
¢u3uKu B
(hopMupoBaHUU
COBpPEMEHHOU

Hay4YHOH KapTHHBI




MHpa, B
MIPaKTUYECKON
EeATEIILHOCTH JIIOAEH

Paznen 2. MEXAHUKA

MexaHn4decKkoe
JIIBIKCHHUE.
OTHOCUTENBHOCTH
MEXaHHUYECKOT 0
JIBYKCHMUS.
[Tepememenue,
CKOpOCTb,
YCKOpEHHE

PaBHOMEpHOE
MPSAMOJIMHENHOE
JIBIKECHUE

PaBHOyCKOpEHHOE
MPSAMOJIMHEHHOE
JIBUKEHUE

CB00OIHOE TaIEHHUE.
YckopeHue CBOOOHOTO
nageHus

KpuBonuueitnoe
JBUKEHUE.
JBrxeHue
MaTepHanbHON TOUYKH
no

OKPYXHOCTH

ITpunIUn
OTHOCHUTEIBHOCTHU
T"amumest.




NuepuuanbHble CUCTEMBI
orcuera. [lepBblii 3aK0H
HproToHa

10

Macca tena. Cuna.
[Mpunuun
CYNEpIO3UIIUH CHUJL.
Bropon 3akon HeroToHa
JUI MaTepUuaabHOW

TOYKH

11

Tpernn 3axkoH HeroToHa
JUI MaTEpHAIBHBIX

TOYCK

12

3aK0H BCEMUPHOTO
tarorenus. Cumna
TsoxecTu. [lepBas
KOCMHUYECKasi CKOPOCTh

13

Cuna ynpyrocru.
3akon ['yka. Bec tena

14

Cuia TPEHUSI.
Koapdpurmment

TpEHUSI. Cuna
CONPOTUBIIEHUS TPHU
JIBWKEHUU Tela B
KUJTKOCTH WM Tra3e

15

IToctynarenbHoOE U
BpalaTeabHOe
IBUKeHUE aDCOIIOTHO
TBEpAoro tena. MoMeHT
cuibl. [Ineyo cunsl.




VcemnoBusa

paBHOBeCHs TBEPIAOrO
Tema

16

Nmnynbsc
MaTepUalibHON TOUYKH,
CHUCTEMBbI
MaTepHaTbHbIX TOYEK.
Nmnynbsc cuibl. 3akoH
COXpaHEeHUs

HMITynbca. PeaktneHOE
JIBUKCHHE

17

Pabora 1 MoiHOCTH
CHJIBL.

Kunernueckas sneprus
MATEpUAITBHON TOYKH.
Teopema 00 n3MeHEeHUHN
KUHETHYECKOW IHEPTHU

18

[TorenumanpHas 3HEPTUSL
ynpyro
nepopMUPOBAHHONW
NPYKUHBI.

[ToreHnMagbHAs SHEPTHS
Tena BOIW3U

ITOBCPXHOCTHU Semiu

19

[MoTennuanpHbIe U
HEIMOTEHIUaIbHbIE
cuibl. CBs3b pabOTHI
HEMOTEHI[MaJIbHBIX
CHUJI C U3BMEHEHUEM
MEXaHUYECKOU




SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUS
MEXaHUYECKOU

SHEpruu

20

JlabopaTopHas pabota
«HccnenoBanue cBszu
paboTHI CUIIBI C
W3MEHECHHEM
MEXaHWYECKOU DHEPTHHU
TeJa Ha IpuMepe
pacTsHKeHUS

PE3MHOBOTO JKI'yTa»

I1P

Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-

KUHETHUYECKON TEOPHH.
bpoyHoBcKOE ABUXKEHUE.

Audysus

22

XapaxTep JBUKEHHUS
Y B3aUMOJICUCTBHUS
YacTHUILl BEUIECTBA.
Mopenu crpoenus
ra3oB, KUJKOCTEH

U TBEPIBIX TEI

23

Macca MmoneKy.
KonuuectBo
BEIIECTBA.
ITocTosinHas
ABorazpo

24

TemnoBoe paBHOBECHE.




Temmneparypa u eé
n3mepenue. [llkana
temneparyp Llenbcus

25

Wneanpnsiii raz 8 MKT.

OCHOBHOE ypaBHEHHE
MKT

26

AGcomtoTHas
TeMIeparypa Kak
Mepa CpeIHEN
KAHETUYECKOU
SHEPTUU JBUKEHHUS
MOJIEKYJI.
YpaBHEeHUE

MenpeneeBa-
Knaneiipona

27

3akoH JlampTOHA.
T"a30oBEIE 3aKOHEI

28

JlabopaTtopHas pabota

«HccienoBanue
3aBUCHMOCTH MEXY

napaMmeTpamu
COCTOSIHUS
pa3peKEeHHOr o ra3a»

29

H3onpoueccs B
HACaTBLHOM rase u ux
rpaduyeckoe
MpeICTaBJICHUE

30

BuyTpenuss sHeprus
TEPMOIUHAMUYIECKON
CHUCTEMBI U CHOCOOEBI €€’




H3MEHCHMS.
KonuduecTBO TENIOTHI U
pabora. BuyTrpeHHss
SHEPrus 0JJHOATOMHOIO
HICaJIbHOr0

rasa

31

Bunel Tenionepenauun

32

YnenpHas TEIIOEMKOCTE
BEILECTBA.

KonnyecTBO TEMIOTHI
NP TEeTuIonepeaaye.
AnmabaTHBIN TTPOIIECC

33

IIepBriit 3aKk0H
TEPMOJUHAMHUKH U €TO
IIPUMEHEHUE K
n3omnpoueccaM

34

HeoGparumocTs
IIPOLIECCOB B
npupone. Bropoit
3aKO0H
TEPMOAMHAMUKH

35

I[TpuHuun neiicTBUA U
KII TenmoBoit
MAaIllUHBI

36

IMukn Kapuo u ero KITJ{

37

DKOJOrnYecKue
MPOOIEMBI
TETUIODHEPTeTUKU

38

O6o0maronuii ypok




«MounekynsipHas
¢u3uka. OCHOBBI

TCPMOAUHAMUKU )

39

KontponbHas pabora no
TEMe

«MonexysipHas pusmka.
OcHOBBI
TEPMOJUHAMUKI

40

[TapooGpa3zoBanue u
KOHJICHCaLUSI.
Hcnapenue u kunenue

41

AOcomroTHas 1
OTHOCHUTEIbHAS

BJIQ&)KHOCTh BO3/yXa.
Haceimennsriit nap

42

TBepmoe Teno.
Kpucrannmueckue u
aMmop¢HBIC Tena.
AHu3zoTponus
CBOUCTB KpUCTAJLJIOB.
Kunkue

KPHUCTAJLIBL.
CoBpemeHHbBIE
MaTepHaIbI

43

IlnaBinenue n
KPUCTAJTU3AIUS.

VY aenpHas Teriora
TIJIaBJICHHUS.
CyOnumanus

44

ypaBHCHI/Ie TCIIJIOBOI'O




‘ ‘ OaaHca

Pazgea 4. JIEKTPOAUHAMUKA

45 OnexTpusanus Te.
DJIEKTPUUYECKUHU 3apsiIl.
JIBa Buma
IIEKTPUUYECKUX

3apsioB

46 [IpoBogHuKH,
JIUBIIEKTPUKH U
MOJIYITPOBOTHUKH. 3aKOH
COXpaHeHUs
JJIEKTPUYECKOI0 3apsiaa

47 BzaumopeuncrBue
3apsJIoB. 3aKOH

Kynona. Toueunst
SIIEKTPUYECKUH 3aPs]l

48 Hanpsx€nnocTts
IJEKTPUYECKOT O
nois. [TpuHnun
CyNepno3uLu
3JEKTPUUECKUX
noJsed. JInauu
HANPSOKEHHOCTH

49 Pab6ota cun
3JIEKTPOCTATUYECKOTO
nonas. ITorenmuan.
Pa3nocth
MOTEHI[UAJIOB

50 IIpoBoaHUKY U




TURJIEKTPUKH B
3JIEKTPOCTATUY
€CKOM I10JIE.

Jusnekrpuueckas
MIPOHHUIIAEMOCTb

51

DIIEKTPOEMKOCTb.
Konpgeuncarop

52

DIIEKTPOEMKOCTh
IUTOCKOT'O

KOHJIEHCaTopa. DHEpPrus
3apsKEHHOT O
KOHJIeHCcaTopa

53

JlabopaTopHas pabora
"Uzmepenue
3IIEKTPOEMKOCTH
KOHJieHcaTopa"

54

[TpuHMn neiicTBUA U
IIPUMEHEHUE
KOHJIEHCATOPOB,
KOIMPOBAIBHOIO
anmnapara, CTpyHHOro
MIpUHTEpA.
DneKkTpocTaTuyecKas
3aluTa.

3a3zemiieHue
AJIEKTPOITPUOOPOB

55

DNEeKTPUUYECKUH TOK,
yCJIOBUS €T0
CYIIECTBOBaHUSI.




TTocTOSIHHBIN TOK.
Cuia ToKa.
Hanpsixenue.

ConpotusieHue. 3aK0H
Owma nnst

y4acTKa Lenu

56

ITocnenoBarensHOE,
napajuieNbHOe,
CMEIIaHHOE
COeIMHEHHE

IIPOBOAHUKOB.
JlabopaTopHast paboTa

«3yueHne cMemanHoro
COEIMHEHUS
pPE3UCTOPOBY

57

Pabora 1 MOIIHOCTH
AJIEKTPUIECKOTO
Toka. 3akoH JIxxoys-
Jlenua

58

3axon Oma 17151 ITOJTHOM
(3aMKHYTOM)
AJIEKTPUYCCKOH IeTIH.
KopoTtkoe 3aMbikaHue.
JlabopatopHas pabora

«U3mepenune DJ1C
HCTOYHHMKA TOKA U
€ro BHYTPEHHET 0
CONPOTHUBIICHUSD»

59

DneKTpoHHast
IPOBOJIMMOCTb TBEPABIX
METaJJIOB. 3aBUCUMOCTD




COMPOTHUBIICHUS
METaJIJIOB OT
TEeMIEPaTypPHI.
CBepXnpoBOIUMOCTh

60

DJEeKTPUYECKUH TOK B
Bakyyme. CBoHCTBa
9JIEKTPOHHBIX ITYYKOB

61

[TomynpoBogHuku, ux
coOCTBEHHAsI U
pUMecHas
MPOBOJIUMOCT.
CsoucTBa p—n-
nepexosa.
ITonynpoBOTHUKOBEIE

62

DJIEKTPUYECKUH TOK B
pacTBOpax M pacriaBax
3JEKTPOIUTOB.

DIEeKTPONUTUYECKAS
JVICCOIU AL

DIEeKTPOITHN3

63

DNEeKTPUYECKUU TOK B
rasax.

CaMOCTOATENbHBIN 1
HECaMOCTOSITEIbHBIA
pazpsa. MonHus.
Ilnazma

64

DneKTpudyecKue
puOOpPHI U
YCTPOMCTBA U UX
MPaKTUYECKOE
MIPUMEHEHUE.




[IpaBuiia TexHUKH

0€e30I1aCHOCTH

65

O6o0maromuii ypok
«DNEeKTPOIUHAMUKAY

66

Kontponbnas pabora nmo
TEMe

«DNEeKTPOCTaTHKA.
ITocrostHHBIM

JJIEKTPUYECKUH TOK.
Toxku B pa3IM4HBIX
cpemax»

PE3EPBHOE BPEMS

67

PesepBHBII ypOK.
Pemenwne 3agaq o
TEMe
"OnexTpoauHnamMuka"

68

PesepBHBI ypOK.
O6o06maromuit ypox
no temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I1O

ITPOI'PAMME

68




[ToypouHoe nimaHupoBaHue
1o npeaMery dusrka
COTJIacHO yuyeOHO-MeToauueckoMmy komiuiekey 11 knace. @uzuka (6azoewtii yposens). (68 u)
Kacvanoe B.A. AO "H3zoamenvcmeo "Ilpoceewienue’’, 2022-2023 (u3 deiicmeyrouie2o nepeuns yueoOHuKos)

Ne Hata Tema ypoka Komn-Bo Bungr, Buapl nestensHOCTH IO BocnuraTensHBIN KOMIIOHEHT,
Vpok TPOBE IEHHS 4acoB Ha thopmbl (hopMHpOBaHUIO } npodopreHTaIMOHHBIH
a o o U3yUeHUE KOHTPOJIS (hyHKITMOHATBHOMN MHUHUMYM
TEMBI rPaMOTHOCTH
n/n Ay ¢bakty
Paznen 1. JIEKTPOINHAMMUKA
1 ITocTosTHHBIE MAarHUTHI
W UX B3aUMOJICCTBUE. 1
MaruauTHOe nose.
Bektop marauTHOI
AHAYKOUU. JInaum
MArHUTHOW WHIYKIIAHU
2 MaraunTHOE 1moJie
MPOBOAHUKA C TOKOM. 1
OmnmiT Opcrena.
BzaumoneiictBue
MPOBOJAHUKOB C
TOKOM
3 JlabopatopHas pabora |

«I/I3yquHe MarduTHOI'O
MOJIA KaTYIIKH C TOKOM)»

4 JelicTBe MarHuTHOT'O
MOJIsI HA TPOBOJHUK C
tokoM. Crta Amriepa.

JlaGopatopHas pabora




«UccrnenoBanue
JIEUCTBUS
MOCTOSIHHOT'O
MarHuTa Ha paMKy C

TOKOM»

JleticTBEe MarHUTHOTO
TIOJISl Ha IBUKYITYIOCS
3apsSKCHHYIO YaCTHILY.
Cwuua Jlopenna. Pa6ota
CHJIBI

Jlopenna

DNeKTpOMarHuTHas
naayknus. [Torok
BEKTOpa MarHUTHOU
naaykauu. DJC
WHJIYKIIUU. 3aKOH
3JIEKTPOMArHUTHOU
naaykunu Gapanes

JlabopaTopHas pabota

«HccaenoBanue
SABJICHUA

3JIEKTPOMArHUTHOMN
WHTYKITF

NHIyKTUBHOCTS.
SIBneHue
camounaykuuu. IJ1C
CaMOMHTYKIIHH.

9Hepr1/1;1 MAardmuTHOI' O
IOJIA KaTylIKU C

TOKOM.




DJIEKTPOMAarHUTHOE
nose

Texuumueckue
YCTPOMCTBA U UX
NpUMEHEHUE:!
IMIOCTOSTHHBIC MarHUTEHI,
3JIEKTPOMAarHUTHI,
3JIEKTPOJBUTATENb,
YCKOPUTEIH
3JIeMEHTaPHBIX YacTHll,

MHAYKIOMOHHAA II€Yb

10

O6o6maromuii ypok
«MarsuTHOE noe.
DNeKTpOMarHuTHas
WHIYKIHSD)

11

KonTtponbsHas paboTa mo
TeMe

«MarauTtHoe IIoJIe.

DneKTpoOMarHuTHas
WHTYKITUSD)

Pa3nen 2. KOJJEBAHUA U BOJIHbBI

12

CBoOoannie
MeEXaHUYECKHUE
KoJie0aHusl.
I'apmonuyeckue
KoneOanus.
YpaBHeHUE
TapMOHHYECKUX
KOJIeOaHMH.
[IpeBpamieHre sHEPrUU




13

JlabopaTopHas pabota

«UccnenoBanue
3aBUCUMOCTH

Iepuoaa Majbix
koseOaHuil Tpy3a Ha
HUTHU OT AJIMHBI HUTHU U
MaccChI Tpy3a»

14

KonebarenbHbIH KOHTYP.
CBobOoaHbBIE
QJICKTPOMArHuTHLIC
KoyieOaHus B
UJcaIbHOM
KoJie0aTeTbHOM
KOHTYpe. AHanmorus
MEXy MEXaHHUYECKUMHU
u

3JIEKTPOMArHUTHBIMU
KOJIEOaHUAMU

15

dopmyna

Tomcona. 3axon
COXpaHCHHUS

SHEpPTruu B

HaeaabHOM
KoJIeOATeIIbHOM KOHTYpE

16

[Ipencrasnenue o
3aTyXaronux
KoaeOaHusIXx.
BeinyxeHHbIE

MeEXaHUYECKHE
Kosiebanus. Pe3onanc.




BoinyxeHHBIE
3JIEKTPOMAarHUTHbIE

KoJieOaHusd

17

IIepeMeHHBIN TOK.
CunycouganbHBIU
IIEPEMEHHBIN TOK.
MomHocTh
MIEPEMEHHOI0 TOKa.
AMIUIUTYIHOE U
JIEUCTBYIOIIIEE 3HAUCHUE
CHUJIBI TOKA U

HaIps>KCHUA

18

Tpaucdopmatop.
IIponsBoactso,
nepenava u
norpedyicHue
SJIEKTPUYECKON SHEPIUHU

19

YcTpolcTBO 1
MPaKTUYECKOE
MIPUMEHEHNE
3JIEKTPUYECKOI O 3BOHKA,
reHeparopa
MEpEMEHHOI0 TOKa,
JIMHUH 37eKTponepeaay

20

DKOJIOrMYeCKUe PUCKU
npu

MPOU3BOACTBE
3JIEKTPOIHEPTHH.
Kynetypa
HCTOJIb30BAHUS




3JIEKTPO3HEPTUU B
HOBCEIHEBHON KU3HU

21

MexaHuYeCKHe BOJHEI,
yCIIOBUS
pacrpocTpaHeHusl.
[Tepuon. Cxopoctb
pacupocTpaHeHus U
JITTMHA BOJTHBI.

ITonepeunsie u
MIPOJOIbHBIE BOIHbI

22

3Byk. CKOpOCTH
3BYyKa. ' pOMKOCTB
3ByKa. BeicoTa
tToHa. TeMOp 3ByKa

23

DNeKTPOMarHUTHHIC
BOJIHBI, NX CBOHMCTBA U
ckopocrts. [Ikama
3JEKTPOMArHUTHBIX
BOJIH

24

[TpuHIUIBL paguoCBsI3U
"

TEJIEBUICHUS.
PazButue cpencts
CBSI3H.
Pannomoxkanus

25

KouTtponbHas padbora
«Konebanusa n
BOJIHBD)

26

[IpssmonuneitHOE
pacnpocTpaHeHue




CBETa B OJHOPOJHOMI
cpexne.

ToyeyHbIii MUCTOUYHUK
cera. Jlyu

CBCTa

27

OtpaxeHue cBeTa.
3aKOHBI

OTPAKECHUS CBETA.
IToctpoenne
n300pakeHUHU B
IIJIOCKOM 3€pKaje

28

IIpenomnenue ceera.
ITonHOE BHYTpEHHEE
orpaxkenue. [IpeaenbHbIM
YroJl IOJIHOI'0
BHYTPEHHETO
OTPAKEHHUS

29

JlabopaTopHas pabora
«3mepeHne nmokazarens
MPETOMIICHHS CTEKIIa»

30

JIunzsl. IlocTpoenue
n300paXeHU B JINH3E.
dopmyrna TOHKOU
JINH3BI.

VBenuueHue JUH3bI

31

JlaGoparopHas paboTta
«HMccnenoBanue
CBOICTB
n300pakeHuil B
JIMH3aX»




32 Hucnepcus cera.
C10XHBIN cOCTaB
Oeioro ceera. L{Ber.
JlabopaTopHas
pabota
«Habmtonenne
JTUCTIEPCUU

CBETa»

33 WnTepdepennms ceeta.
Hudpaxmus cera.
HudpakunoHnHas
peméTka

34 ITonepeunocTh
CBETOBBIX BOJIH.
ITonspuzanus ceera

35 Onrtudeckue mpudOpsI U
YCTPOMCTBA U YCIIOBUS
ux 06e3omacHoro
MIPUMEHEHHS

Paszen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

36 rpaHI/II_[BI MNPUMCHHUMOCTH

KJIACCHYECKOH
MexaHuku. [locTymarer

CHGHI/I&J’ILHOI/IVTCOPI/II/I
OTHOCHUTCIIHbHOCTHU

37 OTHOCUTEIIBHOCTD
OOIHOBPEMCHHOCTHU. 1

3aMeI[J'IeHI/Ie BpEMCHHU
" COKpallCHHuEC

TUIHHEI




38

OHEprus U UMIYyJIbC
pEeISITUBUCTCKOU
gacTulbl. CBA3b
MacChl C DHEPrUeH U

HMMITYJIbCOM. DHEprus
MIOKOSI

39

Kontponbnas pabora
«Onrtuka. OCHOBBI
CIenMaabHOU TEOPUU
OTHOCHUTEIIbHOCTH

Pasnen 4. KBAH

TOBAS ®U3UKA

40

®otonsl. Dopmyia
[Inanka. Dueprus u
UMITYJIbC POTOHA

41

OTkpbITHE U
ucciaea0BaHue
dororddekra.
Omnbiter A. T'.
CroneroBa

42

3akonbl pororddekra.
YpaBHeHne DUHIITEHHA
st hpotodddekTa.
«Kpacnast rpaHuma»

¢dorodddekra

43

JlaBneHue cBera.
Omnwite I1. H.

JleOenena.
XHUMHYEeCKOe
JIEUCTBYUE CBETA

TexHuuecku

44




e
yCTpOiiCTBa
)41
MPAKTUIECKO
e
MPUMEHCHHUE:
¢dboTornemen
T,

dboTomaTuuk,

COJIHEYHAsI Garapes,
CBETOJMO]

45

Pemenne 3azmay mo reme
«J1eMeHTHI KBAaHTOBOM
ONITHUKHN»

46

Mogaens aToma
Tomcona. OIBITE
Pesepdopna mo
paccesHUIO O-4aCTHII.

[lnanerapnas Moxmeipb
aToma

47

IToctynatel bopa

48

Nznydenue un
MOTJIOIIeHHE (POTOHOB
MIpU Nepexojie aToma ¢
OJIHOT'O YPOBHS

SHEPTHUU Ha APYTOu.
Bunasl cnekTpos

49

BonHOBEIE CBOMCTBA
yacTHIll. BONHEI 1e
bpowmns.




Kopnyckynsipao-
BOJIHOBOM JyaJIu3M.
CnoHTaHHOE U

BBIHYKJIEHHOE
U3JlydeHue

50

OTkpeITHE
paZvOaKTUBHOCTH.
Omneitsl Pesepdopna
10 ONPEAETICHHUIO
cocTtaBa

PaIOaKTUBHOTO
H3IyYEHHUS

51

CaorwcTBa ansda-, 6eta-,
raMMa- u3JTy9eHUs.
Baustaue

PaaAuOaKTHUBHOCTH Ha
KUBBIC

OpraHU3MBI

52

OTKpBITHE TPOTOHA U
HEUTpoHA. M30TOmEHI.
Anbda-pacmnan.

DNEeKTPOHHBIA U
MO3UTPOHHBIN OeTa-

pacmaa. ['amma-
H3ITydeHue

53

DHeprus cBsA3u
HYKJIOHOB B SIIpe.

SnepHble peakuuu.
S nepHBIM peakTop.
[IpoGnemsrl,




MIEPCIIEKTUBBI,
9KOJIOTUYECKUE
ACIIEKTHI AEPHOU

SHEPTEeTUKHU

54 DJieMeHTapHbIe
yacTulbl. OTKpBITHE
no3uTpoHa. Metoasl
HaAOIIOCHUS U
perucTpanumn
3JIEMEHTAPHBIX YACTHII.
Kpyrasii cron
«DPyHIaMEHTAIbHBIE
B3aHUMOICUCTBHUSI.
EauncTtBo

(u3HUECKOW KapTHHBI
MUpa»

Pazpea 5. QJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

55 Bup 3B€3qH0r0 HebAa.
Co3zBesnus, 1

SIpKUE 3BE3IbI, INTAHETHI,
WX BUAUMOE JBUKCHUE.
ConHe4YHas cucTemMa

56 Connne. ComHeunas
aKTUBHOCTH. MICTOYHUK
snepruu ConHna u
3BE3N

57 3BE31bI, HX
OCHOBHEIE
XapaKTePUCTUKH.
3BE3bI TIIaBHOW




IIOCJIEI0BATEIBbHOCTH
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IIPEJCTABJICHUS O
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ssosrormu ComHOa u
3BE3]T
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Hamia ['anakTuka.
ITonoxenue u
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TI'anakTuke. ['anakTUKU.
Yepurpie

JIBIPHI B siIpax FaIAKTHK

59

Bcenennas. Pas6eranue
rajakTtuk. Teopus
bonpmoro B3psIBa.
PennkroBoe usnmydenue.
MeraranakTika

60

Hepemennsie mpobiaeMsr
ACTPOHOMHUU

61

KonTpoasHnas pabora
«DNMeMeHTHI
aCTPOHOMUU U
acTpo(U3UKU»

Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE
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OO6oOmaromuit ypok.
Ponp ¢pusuku n
aCTPOHOMUU B
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COILIMAJIbHOU U
3TUYECKOl cdepax
JeSITEILHOCTH

YCIOBCKa
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O6o0maromuii ypox.
Ponb u Mmecto pusuku u
aCTPOHOMUU B

COBPEMEHHON Hay4HOU
KapTUHE MUpa

64

Ob6o0maromuii ypox.
Ponb puszmyeckoit
TEOpUHU B
(dhopMupoBaHUHT
MPEACTABIEHUN O
¢busnueckoin

KapTHUHE MHpPa
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O06o0marmuii ypox.
Mecto puszndeckon
KapTHHBI MHpa B 001eM
Py COBpEMEHHBIX
€CTECTBEHHO-

Hay4YHBIX
MpeJICTaBIECHUN O
pUpoJIe

66

PesepBHBIN ypoK.
MarsuTtHoe noJe.
DNeKTpOMarHuTHas
WHIYKIUS




PE3EPBHOE BPEMS

67 Pe3epBHbIi ypOK.
Omnrrka. OCHOBEI
crnenuaabHOu
TEOPUHU

OTHOCHUTCIIBbHOCTHU

68 Pe3sepHblil ypok.
KBanroBas ¢usuka.
DJeMeHThI

aCTPOHOMUH U

acTpopU3NKHI

OBIIEE KOJIMYECTBO YACOB I1O
ITPOIT'PAMME
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YYEBHO-METOANYECKOE OBECITEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYEHUKA

» ®usuka, 10 knacce/ Kacesano B.A., O011iecTBo ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO «J[PODA»; AkiimoHepHoe 0011eCTBO
«3paTenbcTBO

«IIpocsemieHue»

» ®usuka, 11 kmacce/ KacesinoB B.A., O6111ecTBO € OrpaHUYeHHON OTBETCTBEHHOCTHIO «JIPODA»; AkiioHepHOE 00111eCTBO
«3naTenbCcTBO

«HpOCBGHIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

[Tporpamma xypca ¢husuku aiis 10—11 kmaccos. ba3ossrit yposes (aBTop B. A. KacksHOB)

YMK «®wuzuka. 10 kitacc. bazoBblid ypoBEHb»
1. ®uzuka. 10 knacc. ba3oBbiil ypoBeHb. YUeOHUK C 3JI€KTPOHHBIM IpuiiokeHuem (aBtop B. A. KacesiHOB).

2. ®usuka. 10 knacc. bazoBbiii ypoBeHb. MeToandeckoe nocodue (aBrop B. A. KacesHOB).



3. ®uzuka. 10—11 knaccol. bazoselit ypoenb. Terpaas amns nadboparopusix padot (aBropsl B. A. Kacesnos, B. A. KopoBun).

4. ®usuka. 10—11 knaccel. bazoBeiil ypoBeHb. KoMimiekT Tetpaaeit ams



KOHTPOJIbHBIX padoT (aBTOp B. A. KachsHOB)

5. ®uzuka. 10 knacc. Jlunaktuyeckue kapTouku-3aaanus (aBropsl M. A. Ymakos, K. M. YiakoB).

YMK «®Duzuka. 11 kiacc. bazoBblid ypoBEHb»

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUeOHUK C 2JIEKTPOHHBIM npuiioxkenueM (aBTop B. A. KacesHoB).

2. ®usuka. 11 knace. ba3osblit ypoBeHb. MeTonuueckoe nocooue (aBrop B. A. KacbsiHOB).

3. ®usuka. 10—11 xmaccel. ba3oBsiit ypoBeHb. Terpaas Aist 1abopatopHbix padoT (aBTopsl B. A. KacksHoB, B. A. KopoBun).
4. ®uzuka. 10—11 kimaccel. ba3zoBbiit ypoBeHb. KoMIIeKT TeTpasieii 11 KOHTPOJIbHBIX padoT (aBTophl B. A. Kacesinos, U. B.
Urpsiios).

5. ®uzuka. 11 knacc. J{unaktuyeckue kapTouku-3aaanus (aBropsl M. A. Ymakos, K. M. Ymakos).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
1 http://nsportal.ru - connansHas ceTh paOOTHHUKOB 0Opa30BaHMUSL.
2 http://markx.narod.ru/pic/ - ¢pusuka B mKoIe.

3 http://festival.1september.ru/articles/ - pecTuBasb e1aroruuecKux uaeh



«OTKpPBITBIA YPOK».



4 http://www.fizika.ru/ - caiit qyis yuureneid QUMK U UX YUEHUKOB.
5 http://www.physics.ru/ - MmaTepuaibl o (GU3MKe.
6 www . ege .edu.ru - unopmanronssiii moptan EI'D.

7 http :// school - collection . edu . ru/ - enunas kouiekuus [{OPoB
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