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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usnke 0a30BOTO ypOBHS HA YPOBHE CPEIHEr0 OOIIETo
o0Opa3oBaHus pa3paboTaHa HAa OCHOBE MOJIOKEHUN M TpeOOBaHHUI K pe3ysjbTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMmbl, npenctaBieHHbIX B PI'OC
COO, a Ttakxke c yuétoMm (enepanpHOil pabodeil MporpaMMbl BOCIHUTAHUS U
KOHIIENIMK TpernogaBaHusi yuyeOHoro mpeamera «Pusnka» B 00pa3oBaTeNIbHBIX
OpraHu3alUsIX Poccuiickon denepauuy, peanu3yoImx OCHOBHbBIE
00pa3oBareibHbIE IPOrPAMMBI.

ConmepxaHue mporpamMmbl MO (HU3UKE HAMpaBiIeHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa oOydarommxcs 10—11 kinaccoB mpu o0yueHun
ux (u3nKe Ha 6A30BOM ypOBHE Ha OCHOBE CUCTEMHO-IIEATEILHOCTHOTO MOAXO0/A.
[Iporpamma no pusuxe coorBercTByeT TpeboBaHusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METaIlpPEeIMETHBIM pe3ysbTaTaM OOyuYeHHs, a TaKxKe
YUUTBHIBAET HEOOXOAMMOCTh pEaTU3allid MEXIPEIMETHBIX CBSI3eH (QHU3UKU C
€CTECTBEHHO-HAYYHBIMHU yU4E€OHBIMU MIpeAMEeTaMu. B Hell onpenensitoTcs OCHOBHbIE
e u3ydeHus: PU3MKu Ha YpOBHE CpEeIHEro oOIero oopa3oBaHus, MIIaHUPYEMbIe
pe3yabTaThl OCBOCHHS Kypca PU3UKU: TUYHOCTHBIC, METalIPEeIMETHBIE, TPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

« INIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKK Ha 0a30BOM ypOBHE, B

TOM YHUCJIE MPEIMETHBIEC PE3YIbTAThI IO r0/1aM O0yUEHUS;

« coZiepkanue yueOHoro npeamera « Pu3nkay 1mo rojaM 00ydeHusl.

®du3rka Kak Hayka O HauOosee OOIIMX 3aKOHAX MNPUPOABI, BHICTYMasl B
KayecTBE Y4eOHOTO MpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpy»xaromeM mMupe. [IkoabHbIN Kypce GU3UKH — CUCTEMOOOPA3yIOIINit
JUIsl €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX MPEAMETOB, MOCKOJIbKY (hU3NYECKUE 3aKOHBI
JeXaT B OCHOBE INPOLECCOB W SIBJICHUM, H3ydyaeMbIX XUMHUEWH, OHOJOTHEH,
dbusndeckoir reorpadueit m actpoHomued. lcmonp3oBaHWE U AKTUBHOE
npUMeHeHne (U3MYECKUX 3HAHUN  ONpeAeNseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(pepe IHEPreTUKU, TpaHCIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHsS] HOBBIX MAaTEpPHalOB C 3aJaHHBIMU CBOWCTBAMH M JApyrux. M3ydyenue
($u3MKN BHOCUT OCHOBHOM BKJIaJl B (JOPMUPOBAHNE €CTECTBEHHOHAYUYHON KapTHHBI
Mupa oO0yyarommxcsa, B (OPMUPOBAHHWE YMEHHM NPUMEHATh HAYYHBI METO[
MO3HAHUS MPU BBITIOJHEHUH UMHU YUYE€OHBIX UCCIIEOBAaHUM.

B ocHOBY Kypca ¢pu3uKu 17151 ypOBHSI CPEAHET0 00111er0 00pa30BaHMs MTOJIOKEH
pPSAA UIEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €r0 OCTPOEHUSI.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISAETCA JIOTHUECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepHUall U3 BCeX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIJACCUYECKOH, TaK U1 COBPEMEHHOM (DU3HUKHU.

Hoesn eenepanuszayuu. B coOTBETCTBHUM C Hell MaTepuan Kypca (DU3HKU
o0bemuHEH BOKPYr Gu3MYecKux Teopwil. Bemymmum B Kypce  SBIsIeTCS
dbopMHpoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peannsanuss NpeAnosaraeT HCHOJb30BAHUE
TYMAaHUTAPHOTO TOTEHIMAaMa (U3MUYECKOW HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(buU3HUKY ¢ pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y KOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnrennocmu. Kypc ¢hu3uku rnpeanonaraeT 3HakOMCTBO
C WIAPOKUM KPYIrOM TEXHUYECKHUX M TEXHOJOTMYECKUX MPUIIOKECHHN WU3yUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peanuzyercs IMOCPEICTBOM BBEACHHUS DJIEMEHTOB
COJIepKaHUs, MOCBAIIEHHBIX KOJIOIMUECKUM MTpoOieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHM, a Takke OOCYXIeHHs MpobiiemM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS M YKOJIOTHUECKOM 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEMEHTAaMU Kypca (U3UKH Ha YPOBHE CpPETHEro OOIIero
o0Opa3oBaHus ABJIAIOTCS (puznueckue Teopuu (hopMHpOBaHME MPENCTABICHUN O
CTPYKTYpe TOCTpOCHUS (PU3UIECKON TEOpuu, poiu (PyHIaMEHTAILHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHUSX O MPUPOE, FPAHUIIAX TPUMEHUMOCTH
TEOPUA, /ISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIECCOB).

CucTeMHO-JeSTeNIbHOCTHBIN MOAX0A B Kypce (M3MKH peau3yeTcs MPex]e
BCETO 3a CYET OpTraHM3aIuU SKCIEPUMEHTAIBHONU JESITEIHHOCTH OOYYarOIIMXCA.
Jliist 6a30BOro ypoBHsI Kypca GU3UKU — 3TO UCIIOIB30BAaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOPATOPHBIX paboT, KOTOPbIE B IPOTpamMme
no ¢u3uke OObEeTUHEHBI B OOIIMI CHUCOK YYEHHYECKUX MPAKTHUYECKHX pPadoT.
Boigenenne B ykazaHHOM IM€peuHEe JIabOpaTOPHBIX padoOT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OIICHKH, OCYIIECTBIISIETCS YYACTHUKaMU 00pa30BaTeNIbHOTO Ipolecca
UCXON M3 OCOOCHHOCTEW IUIAHUPOBAHMS M OCHalleHHs kaOuHera ¢usuku. [Ipu
3TOM OO0ECHeurnBaeTcs OBJAJeHHE OOydYaIOIUMUCS YMEHHUSIMU TMPOBOJIUTH
KOCBEHHBIE HM3MEPEHHMsI, UCCIIECOBAHMS 3aBHCHUMOCTEH (DU3MUECKUX BEJIWYUH U
MIOCTAHOBKY OIIBITOB 10 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bosbiioe BHUMaHUE YENsAeTCs PEHICHUI0 PACYETHRIX M KAaUeCTBEHHBIX 33/1ad.
[Tpu 3TOM A1 pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 3aJ1a4M C SIBHO 3aJaHHOMN
¢u3nYeCKOl MOJENbl0, TMO3BOJSIONIME TMPUMEHSATh HM3yUYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK MU MHTETpUpys 3HAHUS U3



pa3HbIX pas3znenoB. [|Jig KauecTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIIOTCS 3aJaHHs Ha
OOBSICHEHHE TMPOTEKaHUs (PU3MYECKUX SBICHUH M TPOLECCOB B OKpY’KaIOUIEH
KHU3HHM, TpeOyromme  BbIOOpa  (U3MYECKOH  Moaenu  JAisS  CUTYaluH
NPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu GI'OC COO k MaTepuaabHOTEXHUYECKOMY
oOecrnieyeHnI0 y4yeObHOro mpoiecca 0a30Bblii YpOBEHb Kypca (DU3MKH Ha YpOBHE
cpeaHero o0mero oopa3oBaHMs JOJDKEH HM3y4yaTbCsd B YCIOBHUSIX MPEAMETHOTO
KabuHeTta (U3MKA WIM B YCIOBHUSX HHTETPUPOBAHHOTO KaOWHETa TpPEeIMETOB
€CTECTBEHHO-HAYYHOTO IMKIa. B kabunere Qu3uKu JOKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyIOBaHWE JJIsi BBITIOJIHCHHWS YKA3aHHBIX B MPOTPaMME I10
du3uKe ydeHUYECKNX MPAaKTUYECKUX paboOT U JeMOHCTPAIIMOHHOE 000pYAOBaHUE.

JleMoHCTpaiMoHHOe 00opyaoBaHue (GOpMHPYETCSs B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIBbHOM JOCTaTOYHOCTM M  OOECHEeYMBAET TOCTAHOBKY
NEPEYUCIICHHbIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JIEMOHCTpALMNA st
UCCIICIOBAHMSI ~ M3y4YaeMbIX  SIBICHMH UM  TPOIECCOB, OMIMPUYECKUX U
(GyHIaAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHME Jisi YYECHHUECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BUAEC TEeMaTHUYECKUX KOMIUIEKTOB M OOecledyrBaeTcsl B pacuére
OHOTO KOMIUIEKTa Ha JByX oOydamommxcsa. TemaTuyeckue KOMIUICKTHI
1a00paTOpHOTO O00OpPYNOBaHMUS JOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U HUGPOBBIX MPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CHCTEM B BHJIE IU(POBHIX J1a00OPATOPUI.

OCHOBHBIMU LIENSIMU U3Y4€HHUS (U3UKU B 00IIEM 00pa30BaHUM SBISIOTCS:

- hopMupoBaHue HHTEpeca M CTpeMJieHHs OOydYaloUMXcsi K HayYHOMY
U3YyYEHUIO TMPHUPOJBI, PA3BUTHE WX HWHTEIUICKTYyadbHBIX U TBOPYECKHX
CIIOCOOHOCTEI;

* pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJe MO3HAaHUS U (HOPMHUpPOBAHHE
MCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPYKAIOIIKUM SIBJICHUSIM;

« popMHupOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB
CTPOCHHS MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

« (hopMupoBaHUe yMEHUI 0OBACHATH SBJICHUS C UCIIOJIB30BaHNUEM (PU3HUECKUX
3HAHUI U HAYYHBIX JOKa3aTeIbCTB;

- popmupoBaHuEe TpPENCTaBICHUNA O POJMM (U3UKH ISl Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.
JlocTikeHne STUX Tee o0ecreynBaeTCs peIieHueM CIeAyIonuX 3a1ad B
npolecce u3ydeHus Kypca GU3NKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus:
* MpUOOPETEHNE CUCTEMBI 3HaHHI 00 00IMMX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsX, BKJIIOYAs  MEXaHWKY, MOJEKYISPHYIO



bu3NKy, DJIIEKTPOIWHAMUKY, KBAaHTOBYIO (HU3UKYy ¥ DJIEMEHTHI
acTpopU3UKH;

« popMUpOBaHUE YMEHUI MPUMEHSTh TEOPETUUECKUE 3HAHUS 111 OOBICHEHUS
(GUBUYECKUX SIBJICHUHN B IPUPOJIE U IS IPUHSATHUS MMPAKTUYECKUX PEIICHHUH B
MMOBCEIHEBHOM KU3HU;

« OCBOGHHE CMOCOOOB pelIeHUs Pa3IMYHBIX 3a7ady C SBHO 3aJaHHOU
¢u3nuecKkol MoJeiblo, 3ajay, [OJpa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3fganue GU3NIECKON MOJIEIH, aIEKBATHOU YCIIOBHSIM 3a]1a4H;

* MOHUMaHue (U3NYECKUX OCHOB W TPUHIUIOB JIEUCTBHUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTMUYECKUX MPOILIECCOB, UX BIUSHUS HAa OKPYKAIOLIYIO
cpeny;

* OBJIAJICHUE METOJIAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUSA W TPOBEACHUS
(U3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HWHTEpHpeTanuu WH(opMaIiumu,
OMpeIeNICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

* CO3JaHUE YCJIOBUM JUIsl Pa3BUTUSA YMEHHM NPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BBIM YpOBEHb) Ha YpPOBHE CpPEIHETO OOIIero
obpazoBanust oTBoauTCa 136 vacoB: B 10 kinacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamme no (u3uke MepeyeHb J1abopaTOpHBIX U
MPAKTUYECKUX PAOOT SIBISIETCS PEKOMEHIOBAHHBIM, YUYWUTENh JEJIaeT BBIOOP
MPOBEICHMST J1a0OpPaTOPHBIX pabOT W OMNBITOB C YYETOM HHIWBHUAYATbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.

COAEPXAHUE OBYUYEHUASA

10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUS

®dusnka — Hayka o npupone. HayuHnbie MeTo bl MO3HAHUS OKPYIKAOLIETO
Mupa. Poip skciepuMeHTa 1 TEOpUH B MIPOLECCE NMO3HAHUS TPUPOIBI.
OKCHEpUMEHT B (U3HKE.

MonenupoBanue (pu3nUecKUx SBICHUN W mpoieccoB. HayuHble THmoTessl.
dusznueckre 3aKOHBI U TEOPUHU. ['paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyHIMI COOTBETCTBUS.

Ponp u mecto ¢u3uku B GOpMHUPOBAHMM COBPEMEHHON HAyYHON KapTHUHBI
MHpA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.



Jlemoncmpayuu
AHanoroBele W IMGPOBBIE H3MEPHUTEIBHBIE TPHOOPHI, KOMITBIOTEPHBIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHXeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKEHUSI.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, cKOpoCTh (CpelHsii CKOPOCTb, MTHOBEHHasi CKOPOCTb) M
YCKOPEHUE MATEPUATBbHOW TOYKHM, MX MPOCKIHH HAa OCH CUCTEMBbl KOOPJHMHAT.
CrnoxxeHue nepeMeneHui U CI0KEHUE CKOPOCTEN.

PaBHOMeEpHOE U paBHOYCKOpPEHHOE MPsMOIMHEITHOE NBIKeHue. [ paduxu
3aBUCUMOCTH KOOpJAWHAT, CKOPOCTH, YCKOPEHUSA, IyTH U
MEPEMENICHUS] MATEPUATbHOW TOYKU OT BPEMEHMU.

CBoOonHoe najieHue. Y CKOpeHue CBOOOIHOTO MaIeHUsI.

KpuBonnHeHoe NBMKeHUE. J[BUKEHNE MAaTEPUATIbHON TOUKH 110 OKPYKHOCTH
C IIOCTOSIHHOM II0 MOXYJIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHEMHAS CKOPOCTb.
[Tepuon n yactora oOpaunieHus. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETP,
JNBH>)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Llemoncmpayuu

Mogenp cuctembl OTCUETA, WITOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnrogenue aBuxeHusi Tena, OpOUIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPHU30HTAJIBHO.

H3mepenne yckopeHus CBOOOHOTO MaIeHHS.

Hanpagienue ckopocTu mpu IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3yueHre HEPAaBHOMEPHOIO JABMXKEHHUS C LEJIBIO ONPENECICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOMIEHUS] MEKTY ITYTAMU, IPOUICHHBIMU TEJIOM 32
MIOCJIEIOBATELHBIC PABHBIE IPOMEKYTKH BPEMEHU ITPU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

M3ydeHnne NBUKEHHUs IapUKa B BA3KOM )KUAKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.



Tema 2. Jlunamuka

[Ipunumn  otHocutenbHOCTH  [amunes.  IlepBblii  3akoH  HproToHa.
HNueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uuuu cui. Bropoi 3akon HetoToHa jist
MaTepuagbHOU TOUKU. Tperuit 3aKkoH HbproToHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemMupHOro TtaAroteHus. Cuna Ttskectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokos, ckonbkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbKEHUs U cuila TpeHus nokos. KoadduumeHt tpenusi.
Cuiia conpoTUBIICHUS IPU IBUXKEHUU TEJIA B dKUJKOCTH WIIH Tase.

[ToctynaTensHoe U BpamaTeabHOE ABMKEHHE a0COIIOTHO TBEPAOTO Tea.

MoMeHT cuiibl OTHOCUTENBHO OCH BpaumieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHuyeckne yCTpOMCTBA M NPAKTHUYECKOE IMPUMEHEHHWE: TMOAUIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBenue nHepuuu.

CpaBHEHME MacC B3aUMOJCHCTBYIOIINX TEI.

Bropoiu 3axkon HeroToHa.

N3mepenne cuil.

CnoxxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHUsI TBEPAOTO Tea. Buibl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

W3ydenue aBmxeHus Opycka Mo HaKJIOHHOW TIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAKOIIMX B MPYXKUHE U
pEe3MHOBOM 00pa3siie, OT uX aedopmMariuu.

HccnenoBanue ycilOBUM pPaBHOBECUS TBEPAOIO Tela, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axkonvl coxpanenus é mMmexaHuke

NmMnynbe MartepualibHOM TOYKM (T€Nia), CUCTEMbl MATEPUAIIbHBIX TOYEK.
NMnynbe CUITbl M UBMEHEHHUE UMITYJIbCa Tela. 3aKOH COXPAHEHUS UMITYJIbCa.
PeaktuBHOE ABMXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.



Kunernyeckass sHeprust MarepuaibHONM Touyku. Teopema 00 H3MEHEHHU
KMHETHYECKOU DHEPIHH.

[TorenuanbHast SHEPTHUS. IMorennuanbHas DHEPTHUS yIpyTo
nedhopMupoBaHHON IPYKUHBI. [loTeHITMaTbHAS YHEPTUS TeIa BOJINU3H MOBEPXHOCTU
3eMiIn.

[ToreHnuaabHbBIE U HEMOTEHIMAILHBIE CHJIBL. CBs3p  paboTHI

HEIMOTEHIUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKON SHEPIUH CUCTEMBI TEI.
3aKOH COXpaHEHUs] MEXaHUYECKOUN SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBAa M INPAKTHYECKOE IPUMEHEHHUE: BOIAOMET, KOIIED,
IIPY>KUHHBIN [IUCTOJIET, IBMKCHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeaktuBHOE nBMXKEHHE.

[lepexon moTeHIMATBHON YHEPTUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3MEHEHUEM MEXaHMYECKOW >HEpPruu
TE€JIa Ha IIPUMEPE PACTIKEHUS PESUHOBOIO JKTYTa.

Paznen 3. Mogekyasipuasi Qu3nKa 1 TePMOJANHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapaktep ABMKEHUS U
B3aMMOJICMCTBUSL YACTUIl BewmecTBa. MoOJenu CTpOCHUS Ta30B, KUJIKOCTEU H
TBEPIBIX TEJ U O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeiei. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temneparypa n e€ m3mepenue. lllkama temneparyp
Llenbcus.

Mogenp naeanpHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHOKMHETHYECKOMN
TEOpUM WACATBHOTO ra3za. AOCOIIOTHAs TeMmImeparypa Kak Mepa CcpeaHen
KMHETUYECKOW PHEPruM TEIUIOBOro JBHMKEHUsS yactull raza. lllkama temmepatyp
KenbBuna. I'a30Bble 3akoHbl. YpaBHeHue MenneneeBa—Kanelipona. 3akoH
JanpTona. U30mpoieccsl B UI€AIbBHOM I'a3e ¢ NOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacTaBieHUe H3OMPOLECCOB: U30TEPMaA, H30X0pa, u3o0apa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
O6apomeTtp.



Jlemoncmpayuu

OmnbIThI, JOKA3bIBAIOUINE JHCKPETHOE CTPOCHHE BeIIeCTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.

OmnbITel 10 UM Py3Un KUAKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO IBHKCHUS.

Mogens onsita IlTepHa.

OnmITHI, JIOKa3bIBAIOIIHE CyLIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBHSL.

Mogenb, WUTIOCTPUPYIOIIAs MPUPOY JABJICHUA ra3a Ha CTEHKU COCYa.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSIHUSI HJICAIBHOTO Ta3a,
W30MIPOLIECCHL.

Yuenuueckuii sxcnepumenm, 1abopamopHole pabomuol

Omnpenenenue Macchl BO3JyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEpPEHHI
00bEMa KOMHATBI, TABJICHHUS U TEMIIEpaTyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuxku

TepmonuHamuueckas cuctemMa. BHYTpeHHssI 3HEprusi TepMOIUHAMUYECKON
CUCTEMBI U crocoObl €€ n3mMeHenus. KonnyecTBo TemnoTsl U pabota. BHyTpeHHs s
HEprusi  OJHOATOMHOTO  WJAEaNbHOro  rasa. Buasl  Temnonepenauu:
TEIUIONPOBOAHOCTh, KOHBEKIIMSI, U3TyYeHHe. Y AelbHas TeIIOEMKOCTh BEIIECTBA.
KonudecTBo TEMIOTH U TEIUIONEpEIaye.

[Tonsitue 06 agmabatrHoM mnpouecce. IlepBblii 3aKOH TEPMOJUHAMHKHU.
[IpumeHeHre MEpBOro 3aKOHA TEPMOAMHAMHMKH K u3ompoleccam. ['paduyeckas
UHTepIIpeTanus padoTh ras3a.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOIE.

TeruoBpie  MammHbl.  [IpuHOMOBI  ACHCTBUA — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEpruM B TEIJIOBBIX MainmHax. KoadduimeHT monae3Horo
nevctBug TemoBod MamuHbl. [lukn KapHo u ero xoad¢uuueHT Mojae3Horo
JEHUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JIBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAUIbHUK, KOHIUIIUOHED.

Llemoncmpayuu

W3MeHeHue BHYTpPEHHEH SHEpPruu Tejla MPU COBEPUICHUH PaOOTHI: BBLIET
npoOKu W3 OYTBUIKM TOJ JCHCTBHMEM CKAaTOro BO31yXa, HarpeBanue 3dupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPAIIHS).

N3meHeHue BHYTpEHHEH SHEpTrun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnbIT 0 a1Ma0aTHOMY PACIIUPEHHUIO BO3yXa (OMBIT C BO3IYIIIHBIM OTHUBOM ).



Monenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuiu sxcnepumenm, nabopamopuvie pabomoi

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazosvie nepexoovl

[TapooOpa3oBanue u kKoHAeHcaus. VMcnapenne u kumneHue. AOCONIOTHAS U
OTHOCHUTENbHAA BJIAXHOCTh BO3AyXa. HachellleHHbIM mnap. YaenbHas TEIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUTICHHSI OT 1aBJICHUSI.

Teépnoe teno. Kpucramnnueckue u amopdHbie Tena. AHU3OTPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamuibl. CoBpemMeHHble MaTepuaibl. llnaBnenuwe u
KpUcTayum3anus. Y aelbHas TemioTa miasienus. CyOaumanusi.

VYpaBHeHue TerioBoro OajgaHca.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUN TNOJYYEHUsI COBPEMEHHBIX MATEPUAJIOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBOIICTBA HACBHILLIEHHBIX TAPOB.

Kunenue npy moHM>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIEHUSI KPUCTAUIMYECKOTO BEIIECTBA.
JleMOHCTpanust KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHrne 0THOCUTENBLHOM BIIAXKHOCTH BO31YXa.

Pa3znen 4. JaekrpoanHamMuka

Tema 1. Inexkmpocmamuxa

DnexTpusanus Ten. DIEKTpuIecKuil 3apsaa. J[Ba Buaa 3eKTpUUeCKUX 3apsiI0B.
ITpoBOAHMKHM,  AMPNEKTPUKM M TOJYNPOBOJHUKU.  3aKOH  COXPaHEHUs
AIIEKTPUYECKOTO 3apsijia.

B3anmopeiictBue 3apsaoB. 3akoH Kynona. ToueuHslil 2IeKTpHUUECKHU 3apsil.
Onextpuueckoe mnone. HanpsokénHocTe anekTpuyeckoro mnois. IlpuHumn
CYNEPHO3ULMH IEKTPUUECKUX MoJel. JIMHUKM HanpsyKEHHOCTU 3JEKTPUUECKOIO
OJIAL.

PaboTa cwi snextpocratnyeckoro mosst. [loreniman. PazHocTs moTeHIIMAIOB.
ITpoBOAHMKM M JUAJIEKTPUKU B DJIEKTPOCTATHUYECKOM IoJie. JluanexkTpuyeckas
IPOHULIAEMOCTb.

OnextpoémkocTs. KoHzieHCcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHcaTopa.



TexHn4yeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: SIIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE BJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPYHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINMN AEUCTBUS JIEKTPOMETPA.

BzauMopeiicTBrEe Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  AJEKTPOEMKOCTH IUIOCKOTO KOHJEHcCaTopa OT IUIOIaau
IJIACTUH, PACCTOSHUASI MEXKAY HUMU U AUAJIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DIJIEKTPUYECKHUM TOK. Y CIOBHS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 1714 yyacTKa LeTu.

ONEKTPUYECKOE CONPOTUBIICEHHUE. Y IEIbHOE CONPOTUBIECHUE BELIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOHUKOB.

Pabora nsnexrpuueckoro Toka. 3akoH Jlxoyns—Jlenna.  MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBHXKYILAasi CUja U BHYTPEHHEE CONPOTHBJIECHUE HMCTOYHHUKA TOKA.
3akoH OMma 11 ONHOM (3aMKHYTOW) AJIEKTpHUYecKor enu. KopoTkoe 3aMbIKaHuE.

DNeKTpOoHHAasT  MPOBOJUMOCTb  TBEPABIX  METAIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIEpaTypbl. CBEpXIIPOBOIUMOCTD.

DIJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3EKTPOHHBIX MYyYKOB.

[TonynpoOBOTHUKHY. CoOGcTBeHHast u npuMecHast MIPOBOJAUMOCTH
OJIynIpoBOTHUKOB. CBOMCTBA p—n-miepexoaa. [loynmpoBoIHUKOBBIEC TPHUOOPHI.

DONeKTpUYecKuid TOK B pacTBOpax M paciuiaBax  3JIEKTPOJIUTOB.
DNEeKTPOIMTUYECKAS TUCCOLUALUS. DIEKTPOJIN3.

DJIEKTpUYECKU TOK B razax. CaMOCTOSITENbHBIA M HECAMOCTOSTENIbHBIN
pa3psa. Monuus. [1nazma.

TexHuyeckue YyCTpOHCTBA M MPAKTUUYECKOE NPUMEHEHHE: aMIepMerp,
BOJIBTMETpP, PEOCTaT, HMCTOYHUKH TOKA, OJJICKTPOHArpPEeBaTEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYNPOBOJHUKOBBIN MO/, TaIbBAHUKA.



Jlemoncmpayuu

M3mepeHne CUiTbl TOKa Y HaIIPSKEHUS.

3aBUCUMOCTDb COIPOTHUBIICHUS LWIMHIPUYECKUX INPOBOJHHUKOB OT JUIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEYCHUS U MaTepuaa.

CMelIaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wu3MepeHHe JIIEKTPOABMKYIIEW cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOoBOIMMOCTB JIEKTPOIIUTOB.

HckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Vuenuueckuu sxcnepumenm, nabopamopnvie pabomet V13yuenue

CMEIIIaHHOTO COEIMHEHUS PE3UCTOPOB.

M3Mmepenne IIEKTPOABMKYIIEH CWIBI HUCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6monenue anextponmsa.

MexnpeaMeTHbie CBA3H

Nzyuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kimacce ocCymiecTBIsETCS C
Y4ETOM COAEPKATEINBHBIX MEXIIPEAMETHBIX CBSA3€HM C KypCaMH MAaTE€MaTHKH,
OMOJIOTMH, XMMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nouamusi, CBSI3aHHBIE C M3YyUYEHUEM METOAOB HAyYHOTO
MO3HAHMS: SIBIICHUE, HAY4YHBIM (akT, TUmoTre3a, (pusmueckas BEIUMYMHA, 3aKOH,
Teopusi, HaOIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pemieHUe CHCTEMbl ypaBHEHUM, JIMHEWHass (QYHKIUA,
napabona, runepoosna, ux rpadukd U CBOICTBA, TPUTOHOMETpUUECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOECKLIHUH HA OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexanndeckoe ABMKEHUE B JKUBOU mpupoze, nuddysus, ocMoc,
TEIJI000MEH JKMBBIX OPTaHU3MOB (BHIIbI TEILJIONEpPEIaun, TETUIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOW NIPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TETIOBbIE CBOMCTBA TBEPIBIX TN, KUIKOCTEH U ra3oB,
ANEKTPUUECKUE  CBOMCTBA  METAJJIOB,  AJIEKTPOJUTHUYECKAs]  JTUCCOIMAIus,
rajabBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0ApPOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE IBMKEHHHM C HCIHOJIb30BAHUEM MEXAHU3MOB,
y4€T TPEHUA B TEXHUKE, IOAUIUIIHUKU, HCIIOIb30BAHUE 3aKOHA COXPaHEHHUs
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W Jpyrue), IBUTaTeldb BHYTPEHHETO



Cropanusi, naponasi TypOuHa, OBITOBON XOJOIMWIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIy4CHUS] COBPEMEHHBIX MAaTepuajgoB, B TOM 4YHCJIE€ HAaHOMAaTepuasaoB, U
HAaHOTEXHOJIOTUH, JIEKTPOCTATUYECKasl 3alllUTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, JIIEKTPOHAIPEBATEIILHBIE puOOpBHI,
3JIEKTPOOCBETUTENBHBIE MPUOOPHI, TaJTbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoanHamMuka

Tema 3. Macnummnoe nose. IneKmpomMazHUmMHaAs UHOYKYUA

[TocTosiHHBIE MarHUThI. B3anMoaeiicTBHE MTOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTop MarHuTHON MHAYKUMH. [IpuHIKN Cynepno3uuuy MarHiTHHIX MOJIEH.
Jlvaum MarHuTHOM HWHAYKUMM. KapTuHa JWMHUNA MAarHUTHOM HWHAYKUHWMU TOJIS
MOCTOSIHHBIX MAarHUTOB.

MarautHOE 1OJIE NpPOBOAHMKA C TOKOM. KapTuHa IJMHUNA WHAYKIUA
MAarHuTHOTO TOJISI JUIMHHOTO MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBue MpoBOJHUKOB C
TOKOM.

Cuna Amrnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna JlopeHua, €€ MOIyJib U HampaBiieHUE. [[BHKEHHUE 3apsiAKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHUTHOM mnoJje. Pabota cunbl Jlopenna.

SIBeHne ANEKTPOMAarHWTHOW MHAYKUMHM. [IOTOK BEKTOpa MarHWTHOU
UHIYKIUU. OJEKTPOJABUKYILAS CUJIa HMHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykunu @apanes.

BuxpeBoe »snektpuueckoe moje. ONEKTPOABMKYINAS CWIA HHIYKIUU B
MIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MAarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb. SIBJICHME CAMOMHAYKUMHU. OJEKTPOABIXKYIIAs Ccuia
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIC
MAarHuThl, 3JIEKTPOMATHHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHAKM MHAYKIIMA MAarHATHOTO TIOJISL.



B3aumonencrsue AByX NMPOBOJIHUKOB C TOKOM.
Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.
SIBneHune 3eKTPOMariuTHOM UHIYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTh AJIEKTPOABUKYILECH CUJIbl UHAYKIIUM OT CKOPOCTH M3MEHEHUS
MarHuTHOTO ITIOTOKA.

SIBiieHNE CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol Uyuenune

MAarHUTHOTO MOJISI KATYIIKU C TOKOM.

HUccnenoBanne MACHCTBUA TMOCTOSSHHOTO MAarHuta Ha pPaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle K0J1€0aHus

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHWYECKHE  KoJieOaHUSI.
['apmonnueckue konebanus. [lepmon, yactora, ammuutyna u (aza KoJeOaHHA.
[IpykHHBI MasATHUK. MareMaTH4eCKui MasTHUK. YPABHEHHE IapMOHHYECKHX
kosnebanuii. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJEOAHUS B
UJCATBHOM KOJIeOATeTbHOM KOHType. AHAJIOTUA MEXAYy MEXaHWYECKUMU U
AIIEKTPOMAarHUTHBIMU KosebaHusimu. Popmyna Tomcona. 3akoH COXpaHEHUS
HHEPIUU B UJI€ATBLHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxawmuX KojeOaHUsX. BbIHYKIE€HHbIE MEXaHUYECKUE
koseOanusi. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

[lepemennbiii  TOK. CHHyCOMAAQIBHBIA MEpPEMEHHBI TOK. MOIIHOCTh
MEPEMEHHOI0 TOKa. AMIUIMTYAHOE M [JEHUCTBYIOUIEEC 3HAYEHUE CHIIbI TOKA U
HaIpsKEHUS.

Tpancpopmarop. IIpon3BoacTBO, Nepenaya U NOTPeOICHUE IEKTPUUECKON
DHEPrur. DKOJIOTHYECKUE PHCKU MPHU NPOU3BOJCTBE 3JIEKTpo3Hepruu. Kymnbrypa
VCIIOJIb30BaHUS DJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: DIICKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, IMHUHU DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJIEOATEIBHOM CHUCTEMBI (NIPY>KUHHBIA WU
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojieOaHUi.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOaHUH.



Hab6monenue pezonanca.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUS OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1mocinenoBaTENIbHOM COENMHEHUM PE3UCTOpA, KATYIIKH
VMHIYKTUBHOCTH U KOHAEHCATOPA.

Mopenb TuHUYM IEKTPOIIEpENAAYH.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabomol

HccnenoBaHue 3aBUCHUMOCTH NEPUOAA MaJIbIX KOJIEOAaHWH Ipy3a HAa HUTH OT
JUIMHBI HUTU U MAacChl rpy3a.

HccenenoBanne nepeMEHHOI0 TOKA B LIENU U3 MTOCIEN0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmpoMazHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, YciaoBusi pacnpoctpanenus. Ilepumoa. CkopocThb
pacnpocTpaHeHus U JJIMHA BOJHBL. [lonepednsie U npoA0IbHbIE BOJIHBI.
WnTepdepenims u quppakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHS HM3JIYyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenTtanus BektopoB E, B, V B anexkrpomaruutHoi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHUE, MPEIOMIICHUE, MOJIsipu3anus, Audpakuus,
uHTepdepenus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMArHUTHBIX BOJIH. [IpMMEHEHuEe 3JE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUIeHUA. Paguonokanusi.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHn4eckrue YCTpPOWCTBA M TMPAKTUYECKOE IPHUMEHEHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAsl IUArHOCTHKA B TEXHUKE W MEAULHMHE, panap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Llemoncmpayuu

OOpa3zoBaHue U paCPOCTPAHEHUE MONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teo Kak HCTOYHHK 3BYKa.

HabGmonenue otpaxxeHus U mpeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenue nnatepdepeHny u AUPpaKkiud MEXaHUYEeCKUX BOJIH.

3BYKOBOU pE30HAHC.

Habnronenne cBsi3u TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUTUTYIOW H
4acTOTON KoseOaHuil.

HccnenoBaHue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH: OTPa)kKEHUE, IPEIOMIIEHHE,
noJisipu3anus, tudpakuus, uHTepdepeHIHsL.



Tema 3. Onmuxka

['eomerpudeckas onrtuka. lIpsmonnHelHOE pacnpoCTpaHEHUE CBETa B
oaHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpaxkeHHs cBeTa. [locTpoeHne mzoOpaxkeHuid B
IUIOCKOM 3€pKaje.

ITpenomiieHue cBeTa. 3aKOHBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN [TOKA3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpakenue. [IpenenbHbiii yroi mojaHoro
BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cBeta. CroxkHblil coctaB 6enoro cBera. LBer.

Cobuparoriue 17} pacceuBarOIMe  JIMH3BIL. Tonkas JIMH3A.
@DOoKyCHOE PacCTOSIHME U ONITUYECKAst CHJIa TOHKOW JIMH3bL. [locTpoenue
U300paKeHU B COOMPAIOIINX U paCcCEUBAIOLINX JHH3aX. POpMysa TOHKOH JIMH3HI.
VYBenuuenue, 1aBacMoe JIMH30M.

IIpenebl IpUMEHMMOCTH F€OMETPUYECKON ONTUKHU.

Bonnosas ontuka. IHTepdepenuus ceera. KorepeHTHbIE HCTOUHUKH.
YcnoBus HaOMOIEHNST MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHITNOHHOMN
KapTHHE OT JIBYX CHH()a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxmus ceeta. AudpakironHas pemeTka. Y coBre HaOM01eHUs
[JIABHBIX ~ MAKCHMYMOB Ipy MaJ€HHUHM  MOHOXPOMAaTHYECKOIO CBETa
Ha TU(PPaKLUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHHUYeCcKUe yCTPOICTBA U MPAKTUYECKOE PUMEHEHHE: OUKH, JIYIIa,
(oToanmnapar, NPOEKIUOHHBIN annapaT, MUKPOCKOII, TEIECKOI, BOJIOKOHHASI
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOIIPOU.

Llemoncmpayuu

[IpsiMosMHEHOE pacpOCTpaHEHUE, OTPAXKEHHUE U MTPETIOMIICHUE CBETA.
Onruueckue npuOOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mozellb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mogaenn MUKpOCKOIa, TEJIECKOIA.

HaGmronenue natepdepeHnm cBera.

Habmonenune nudpakuuu ceera. Habmroaenue

JUCIIEPCUH CBETA.

[TomydueHue ciekTpa ¢ MOMOLIbIO TPU3MBI.

[TonyueHne cekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Habmronenue nosisipuszanuy cBeTa.

Yuenuueckuiu sxcnepumenm, nabopamopnvie pabomoi

M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.



HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.
Habmtonenue nucnepcun cBera.

Pa3znesn 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

['paHuLIbI TPUMEHUMOCTH KJIACCUUECKOM MeXaHUKH. [ToCcTynaThl crieruanbHOM
TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe,
MPUHLUN OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/IJIEHUEe BPEMEHU U COKpAILCHHE
JUTUHBI.

DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBsI3b MacChl C PHEPrue U UMMYJIbCOM PEISITUBUCTCKON YaCTUIIbl. DHEPTHUS
ITOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®dotonbl. opmyina I1nanka cBs3u 3HEpPrun (OTOHA C €r0 YACTOTOM. DHEPTHUs
U UMITyJIbC (POTOHA.

Otkpeitre u uccnenoBanne Ghorodpdexra. OmpiTel A. I'. CToneroBa. 3aKOHBI
dotordpdekra. YpaBuenue OiHmTeitHa ans gorosrddexra. «KpacHas rpanuma»
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpOHWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: (HOTODIIEMEHT,
doTomaTuuk, comHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

dotor(PpdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETo GhoTodddexTa.

Ceeroauo.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mopxens aroma. Iloctymarer bopa. M3mydyenume u moromieHue
(GbOTOHOB MpH TEpexofe aTroMa C OJHOTO YPOBHSI SHEpPruM Ha Jpyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJOPOJA.

BosiHoBbIE cBoiicTBa yactul. Bomnel ae bpoiiis. KopryckyisipHO-BOJIHOBOM
JTyaJn3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Llemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmronenne nuHedvaTbIx CIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

Hab6mtonenue nuaeitgaToro crekrpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOXKHOCTh CTpoeHus snapa. OTKpeiTHE
paanoaktTuBHOCTH. OnbIThl Pe3epdopaa no onpeneneHuio coctaBa paguoakTUBHOTO
usnydenusi. CBoicTBa anbda-, 0era-, raMMa-u3ITydeHusl.
BnusiHre paanoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTkpbiTHe TMpoTOHAa M HeWTpoHa. Hyknonnas moxens sapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otorsl.

Anbda-pacna. ONEeKTPOHHBIN 51 ITO3UTPOHHBIN Oerta-pacmas.
["'amMan3nydeHue. 3aKOH palMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. Jlepext Macchl siapa.

Snepnbie peakuuu. /leneHne u CUHTES sAEp.

SAnepusiit peaktop. TepmosinmepHbiii cunTe3. I[IpoOnembl M MEPCIEKTUBBI
SJIEPHOM SHEPreTUKU. DKOJIOTHYECKHUE ACTIEKTHI SIIEPHON SHEPTETHKU.

DJieMeHTapHble YacTUIlbl. OTKPBITHE NO3UTPOHA.

MeTo1bl HAOIIOICHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHIL.

dynaameHnTanpHble B3auMOecTBU. EQMHCTBO (hn3nyueckoil KapTUHbBI MHpa.

TexHuyeckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHME: TO3UMETP, Kamepa
Buinbcona, siaepHbIii peakTop, aToMHas 6oMoa.

Llemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINX YACTUL.

Yuenuueckuu sxkcnepumenm, rabopamopHule pabomsi VlccnenoBanue

TPEKOB YaCTHI (110 TOTOBBIM (oTOrpadusim).

Paznen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUIUKH
Dtanbl pa3BUTHS acTpoHOMUU. [IpukinasiHoe U MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMMUH.
Bun 3Bé3mnoro neba. CosBe3musi, spKue 3BE3NBI, IMJIAHETHI, UX BHUIUMOE
JIBUYKEHUE.
ConneuHas cucrema.



Connue. ConHeuyHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE3J.
3BE3AbI, UX OCHOBHBIE XapaKTEPUCTUKU. JlmarpamMma «CIEKTpaJIbHBIM KJacc —
CBETHUMOCTb». 3BE3bl TJIABHOM MOCIEAOBATEIBHOCTUA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBHY» JJIsl 3BE3]] IJIaBHOW MOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue
3B€31. COBpeMEHHBIE MPEJICTABICHUSI O MPOUCXOXKJICHUH U 3Boitouuu CoJHIIA U
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mneunstii [lyte — Hama ['anaktuka. Ilonoxxenne u naBwxenue ConHioa B
Nanaktuke. Tunsl ranakTuk. Paguoramaktuku v kBazapbl. YEpHBIE IBIPHI B sIpax
TJIAKTHK.

Bcenennas. Paciimpenue Beenennoit. 3akon Xab6sa. Pazoeranue rajakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE M3MydeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaGnrogeHus: HEeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN JJI1 ONPEENICHUs MON0KEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usd CEeBEPHOro MOIYyIIapUs U IPKUE 3BE3/BI.

HaOmronenus B teneckon JlyHsl, utanet, Mieunoro Ilytu.

O6o0maroee MOBTOPEHUE

Ponp ¢u3uku © acTpOHOMHUHM B DSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAJIbHOM U 3TUYECKOM chepax AesTeIbHOCTU YEI0BEKa, POJib U MECTO (DU3UKU U
aCTPOHOMHUH B COBPEMEHHOM HayYyHOW KapTHMHE MHUPA, pOJiib (PU3UUECKON TeOpUH B
(dbopMUpOBaHUY MPEACTaBICHUN O (HU3MUECKON KapTUHE MUPA, MECTO (PU3HUECKOI
KapTUHBI MHpa B OOIIEM psAly COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX
MPEACTABICHUN O MIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢uszuku 6a30BOro ypoBHs B 11 Kiacce OoCyIECTBISIETCS C
Y4ETOM COAEPKATEINBHBIX MEXIIPEAMETHBIX CBA3€M C KypCaMH MAaTE€MaTHKH,
OMOOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nouamus, CBSI3aHHBIE C H3yYEHHEM METOAOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAY4YHBIM (akT, rumoresa, (usnMyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETTMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIeHUE CHCTEMBl yPABHEHHM, TPUIOHOMETPUUYECKHUE
(YHKIMM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOKJI€CTBO, BEKTOPbl M UX IMPOCKLIMU HA OCU KOOPAHMHAT, CIOXKEHUE BEKTOPOB,
NPOU3BOJHBIC D3JEMEHTAPHBIX (PYHKIMHA, NPU3HAKH TON00US TPEYroJbHUKOB,
oTpezieNieHue IO MIOCKUX GuUryp u o0bEma Te.



buonocus: snektpuyeckue SBICHHUS B JKUBOM MpuUpoOJE, KojebaTeabHbIe
JBUKEHMS B )KMBOW MPUPOAE, ONTHUECKHUE SBJICHUS B )KUBOM IpUpOJE, AEUCTBUE
paananyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpPUCTAJUIMYECKask CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PEIETKY, CIEKTPAJIbHBIN aHAJIH3.

l'eocpagpua: MarHUTHBIE TONMIOCA 3€MJIH, 3aJIeKH MATHUTHBIX — PYII,
doTochEMKA 3eMHOM MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: TVHAW BJEKTpONepenady, TeHepaTop IEePeMEHHOTO TOKa,
NIEKTPOJIBUTATENb, MHAYKIMOHHAS T1€4Yb, pajap, PaIuoONpUEMHHUK, TEJIEBU30D,
anteHHa, tenepoH, CBYU-neub, MpOEKIMOHHBINA ammapaT, BOJIOKOHHAS OITHKA,
coJiHe4Has OaTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

[Tnanupyemble pe3ynbTaThl OMUPAIOTCS HAa BEAYIIUE IIeJIeBbIe YCTAHOBKH, OTPaXKarollue
OCHOBHOI1 BKJIa/l M3y4aeMOl MporpaMMbl B pa3BUTHE JINYHOCTH yUAIIUXCsl, UX CIIOCOOHOCTEM ¢
UCTIOJIb30BaHUEM 000pynoBaHus 1eHTpa «Touka pocTtay.

OcBoenne ydeOHOrO Tpeamera «Du3mka» Ha ypOBHE CpPEIHEro OOIIETOo
obOpa3oBanus (0a30BbIN YPOBEHB) JOHKHO OOECIEUUTh JTOCTHXKEHHUE CJICAYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX M MPEJAMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JINUHOCTHBIE PE3YJIbTATBHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTO mpenMera « Du3nKay JOKHBI
OTpakaTb TOTOBHOCTh U CIIOCOOHOCTH OOYyYalOlUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOM BHYTPEHHEN TMO3UIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJUIMOHHBIM [EHHOCTAM POCCHIMCKOTO OOIIECTBA, PaCIIMpPEHHE >KU3HEHHOTO
OIBITA W ONBITA AEITENBHOCTH B IPOLIECCE PEAIN3ALMHA OCHOBHBIX HAIPAaBJICHUN
BOCIIUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb MPAKIAHCKON MO3UILIUK 00YYAIOIIEroCsl KaK aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCHMCKOr0 OOLIECTBA; NPHUHATHE TPAJAULUOHHBIX
OOIIIeYeTIOBEUECKUX ~ T'YMAHUCTHUECKMX W JE€MOKPATUYECKUX  IIEHHOCTEI;
TOTOBHOCTbh BECTH COBMECTHYIO JIEATENBHOCTh B MHTEPECAX MPAXKIAHCKOTO
oO1iecTBa, y4acTBOBaTh B CaMOYIPABIEHWHM B 0Opa30BaTEIbHOM OpraHU3aluy;

YMEHHE B3aMMOJAECMCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMHU B COOTBETCTBHH C
uX (YHKIUSMU U HAa3HAY€HHWEM; TOTOBHOCTh K T'YMAaHMTApHOW M BOJIOHTEPCKOM
NEATEIbHOCTH; 2) NAaTPUOTHYECKOr0 BOCHHTAHMSA: CHOPMHPOBAHHOCTH
POCCHUICKON TPpaKTaHCKOM WJICHTUYHOCTH, MATPUOTU3MA; LEHHOCTHOE OTHOUIEHUE
K TOCYyIapCTBEHHBIM CHMBOJIAM, TOCTHKECHHUAM
POCCHUHCKUX YUEHBIX B 00MacTH (PU3UKU U TEXHUKH; 3) TYXOBHO-HPABCTBEHHOI'0
BOCHUTAHMA: CHOPMUPOBAHHOCTL HPABCTBEHHOI'O  CO3HAHUS, HATHUYECKOTO
MOBEACHUS; CIOCOOHOCTh OLEHMBATh CHUTYAllMI0 U MPUHUMATh OCO3HAHHBIC
peleHns, OPUEHTHUPYACh HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B JEATEIBHOCTH YYEHOrO; OCO3HAHME JIMYHOIO BKJIaJa B IIOCTPOEHHUE
YCTOMYMBOIO OYyIyIIero;

4) 3CTeTHYeCKOr0 BOCIUTAHMS: SCTETHUYECKOE OTHOIIEHUE K MUPY, BKJIKOYAs

ACTETUKY HAYYHOI'O TBOPYECTBA,



npucymero Gpu3n4ecKoi HayKe; 5) TPYAOBOr0 BOCIUTAHUS: HHTEPEC K PA3TUYHBIM
chepam npodeccuoHaNbHON ESITEIbHOCTH, B TOM YHCJIE CBA3aHHBIM C (PU3UKOU U
TEXHUKOM, yMEHHE COBEpIIAaThb OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IUIAHBI; TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHMIO U cCaMOOOPa30BaHUIO B 00IaCTH
(bU3UKN Ha MPOTSKEHUH BCEH KU3HU; 6)

IKOJIOrMYECKOT0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH YKOJIOTHIECKOM KYJIbTYPhI, 0CO3HAHUE TII00aTLHOTO
XapakTepa IKOJOTUUECKUX MPoOsieM; TUIAaHUPOBAHUE U OCYIIIECTBIICHHUE JICUCTBUI B
OKpYXaroUen cpeic Ha OCHOBE
3HAHUSI LEJIEM YCTOMYMBOTO PAa3BUTUS YEJIOBEYECTBA;  PACIIMPEHUE OIbITA
JESITETbHOCTH YKOJOTMYECKON HAMPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM o pusuke; 7)
HEHHOCTH HAYYHOT'O MMO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKOW HAYKH, OCO3HAHHWE IICHHOCTH HAYYHOU
NESATETLHOCTH, TOTOBHOCTH B TMIPOIECCe W3Y4YeHUs (U3UKUA OCYIICCTBIISTh
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE yueOHbIe AeiicTBUs ba3oBbie
JIOTHYeCKHe 1eHCTBUSA:

CaMOCTOSITENIbHO  (OpMYJUPOBAaTh M aKTyallu3upoBaTh  MpoOsIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;  ONPENCIATh LEIU ACATEIbHOCTH, 3a7aBaTh
MapamMeTpbl U KPUTEPUU UX
JOCTHXKEHUSA; BBISIBIIATH 3aKOHOMEPHOCTH W IMPOTHUBOPEUMS B PacCMaTPUBAEMBIX
bu3nYecKUX SBJICHUSAX; pa3padaThiBaTh IUJIaH pPEIICHUS MPOoOJIeMbl ¢ y4ETOM
aHaJIN3a UMCIOIINXCS
MAaT€PUAJIbHBIX M HEMATepHATbHBIX PECYpPCOB; BHOCUTH KOPPEKTHBBI B

JESITEbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OIICHMBATh PHUCKU TOCJIEACTBUN NESATEIbHOCTH;  KOOPJAMHUPOBATH H

BBITIOJTHATH PA0OTY B YCIOBUSAX PEATBHOTO,

BUPTYaJIbHOTO W  KOMOWHHUPOBAaHHOTO  B3aWMOJICHCTBHS;  pa3BUBATH

KpEaTUBHOE MBIIIUICHUE TP PEIICHUH >KU3HEHHBIX MTPOOJIEM.
ba3oBbie ucciaenoBarebCKue JeCTBUA:

BJIaJIETh HAYYHOW TEPMUHOJIOTUEN, KITFOUEBBIMU MMOHATUSIMU U METOAAMHU



¢$u3nyecKoil HayKu; BIAJETh HABBIKAMU Y4eOHO-UCCIIE0BATEIbCKON U MMPOESKTHOM
NESTEIbBHOCTH B 00JacTM  (PU3UKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY TIOUCKY METOJOB PELIEHUs 3a1ad (PU3MUECKOro COAEpKaHus,
NPUMEHEHHUIO Pa3IMYHbIX METOJOB MO3HAHUS; BJIAJETh BUAAMH JEATEIBHOCTH IO
MOJTyYEHHUIO0 HOBOT'O 3HAHUS, €r0 MHTEPIPETAlUH, TPEOOPa30BaAHUIO U IPUMEHEHHIO
B Pa3JIMUHBIX YUYEOHBIX CUTyalUsIX, B TOM YUCJIE IIPU CO3/1aHUU YUEOHBIX POEKTOB
B 0071aCTH (PU3UKU; BBISBIATH IPUUMHHO-CIEACTBEHHBIE CBS3U U aKTyaJIM3UpOBaTh
3aJavy, BBIJBUTaTh THUNOTE3Y €€ peUIeHHs, HaxOOUTh AapryMEHTBhl IS
JI0Ka3aTeNbCTBA CBOUX YTBEPXKACHMIA, 331aBaTh MapaMeTPbl U KPUTEPUH PEILLICHHUS;
aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PELICHUs 3aJaud Pe3yJbTaThbl, KPUTUUYECKU
OLICHMBATh UX JIOCTOBEPHOCTb, IPOrHO3MPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOMN

NESITEIbHOCTH, B TOM YHCIE TpU H3YYEHUH (PHU3UKU; JaBaTh OLIEHKY HOBBIM

CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT; YMETh IEPEHOCUTDH 3HAHMS 10

bu3uKe B MPaKTUUECKYIO 00J1aCTh
KU3HECATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX

oOJacTeii; BBIABUTaTh HOBBIC H/IEH, TIPEIaraTh OPUTMHATIBHBIE TIOIXObI

Y PELIEHMs]; CTaBUTh IIPOOJIEMBI U 3a/1a4H, JOIYCKAOII1e

aJIbTEPHATUBHbBIE PELICHMS.

Pa6ora ¢ unpopmanmeii:

BJIa/I€Th HABBIKAMU MOJY4YeHHUs MHPOpMaK (PU3MUECKOTO COIEp)KaHUs U3
UCTOYHUKOB PAa3HBIX THUIOB, CAaMOCTOSTENBHO OCYIIECTBIATh IIOMCK, aHaJU3,
CUCTEMATHU3AlMI0 U HMHTEPHpPETAlu0 MH(QOpMALMKM DPA3IUYHBIX BHUJIOB U (opM
IpEeCTaBICHNS; OLIEHUBAThH JOCTOBEPHOCTh HH(OPMAIINK; HCIIOIB30BaTh CPEICTBA
UHPOPMAITMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTUN B PEIICHUN KOTHUTHUBHBIX,
KOMMYHHUKAaTHBHBIX W OPraHU3allMOHHBIX 33/a4 C cOOJItoJieHueM TpeOoBaHUM
HPrOHOMUKH, TEXHUKH O€30MMaCHOCTH, TUTHEHBI, PECYpCOCOEpPEKEHNUS, IPABOBBIX U
THUYECKUX HOPM, HOPM HH(OPMALMOHHONW OE30MACHOCTH; CO37aBaTh TEKCTbI
(GU3NYECKOTO COAEepXKaHUS B PAa3NIUYHBIX (¢opMaTax ¢ y4ETOM Ha3HAUCHUS
uHpoOpMallMu U LEJEBOM  ayauTOpuu, BbIOMpas ONTHUMabHYIO (opmy
IPEICTaBICHNS U BU3YyaIU3alUHU.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeiCTBHUA:
OCYIIECTBIISATh OOIICHUE HA YPOKaX (U3UKU U BO BHE-YPOUHOU AESTENBHOCTH;
pacro3HaBaTh MPEANOCHIIKYA KOHPIUKTHBIX CUTYallMi U CMSTYaTh
KOHQIHUKTBI, pa3BEPHYTO M JIOTHYHO U3JAaraTb CBOK TOYKY 3pEHHUS C
UCIIOJIB30BAaHUEM



S3BIKOBBIX CPEACTB; MOHMMAaTh M MCHOJb30BATh MPEUMYIIECTBA KOMAHIHON H
WHJMBUAYAJIbHOU

paboThI; BHIOUPATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUM C yUETOM OOIIUX

MHTEPECOB M BO3MOXKHOCTEH Ka)XJOro YJ€HAa KOJUIEKTHBA; MPUHUMATh LIEIU

COBMECTHOI AEATENBHOCTH, OPraHU30BbIBATh U KOOPJAWHUPOBATH JEHUCTBUS 1O €€

JOCTUKEHHUIO: COCTABIIATH IUIAH JIEUCTBUM, PACIPEAENATh POJIU C YUETOM MHEHUN

YYaCTHUKOB, 00OCY>KIaTh pe3yJbTaThl COBMECTHON pabOThI; OIIEHMBATH KayeCTBO

CBOEr0 BKJIA/Ia M KAKJIOTO YyYaCTHUKA KOMaH/bl B

o0l pe3ynbTar Mo pa3padOTaHHBIM KPUTEPHSIM; MpeJiaraTb HOBBIE MPOEKTHI,
OLICHMBATh UJEU C MTO3UIIMU HOBU3HBI,

OpPUTMHAJIIBHOCTH, TPAKTUYECKOW 3HAYMMOCTH;  OCYLIECTBISATH IMO3UTUBHOE
CTPATErnYeCKOe NOBEAECHUE B PA3IMYHBIX

CUTYaIHIX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PeryasiTuBHble yHUBepcajibHble Yy4yeOHble aeiicTBusi CamMoopranusanus:
CaMOCTOSTEJIBHO OCYILECTBIIATH MIO3HABATENILHYIO ACSITEIHHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMHH, BBIABIISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE
3aJ]a4M; CaMOCTOSATEIbHO COCTABIIATH IJIaH PEUICHHs] paCYETHBIX U Ka4eCTBEHHBIX
3aJa4, IUIaH BHIMOJIHEHUS NPAaKTUYECKON pabOoThl ¢ Y4ETOM MMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTEHHI; 1aBaTh OLEHKY HOBBIM CUTYalIUsIM;
paciupsTh paMKd y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN; 1enaTh
OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €r0, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEIICHUE; OLIEHUBATh

PUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO APYAULIUU B 00JIACTH
(U3UKH, TOCTOSHHO MOBHIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHbIN HHTENIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, BHOCUTh KOPPEKTHBHI B JIEATEILHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIaJeTh  HaBBIKAMU  TIO3HABATEIbHOW  peIeKCMH KaK  OCO3HaHUs
COBEpULIACMbIX JIEUCTBUH U MBICIUTEIBHBIX MPOLECCOB, WX pE3yNbTaTOB U
OCHOBAHMI; HCIIOJIb30BaTh NMPUEMBI pedieKCUr AJisi OLEHKU CHUTYyallud, BBIOOpa
BEPHOTO
pelleHus; yMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHHS 110 X
CHIDKEHUIO; MPUHUMATh MOTUBBI M apTyYMEHTHI APYTUX MPU aHATU3E PE3yIbTaTOB
NesITeTbHOCTH; MPUHUMATh ce0si, TMOHUMas CBOM HENOCTaTKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U @pTYMEHTHI IPYTHX MPU aHAJIM3€ Pe3yIbTaToOB



JesITeILHOCTH; MTPU3HABATh CBOE IPABO U MIPABO APYTUX HA

OIIUOKH.

B mpornecce AOCTHKEHMS TMYHOCTHBIX PE3yJIbTATOB OCBOSHHSI ITPOrPaMMBbI TI0
¢uszuke [yIsI  ypoOBHA cpenHero oOmero o0pa3oBaHUA |y  OOYyYaromIMxcs
COBEPIIICHCTBYETCS IMOILMOHABHBIH WHTEJUICKT, TpeIoIararonmi
c(OPMHUPOBAHHOCTD:

CaMOCO3HAHUs, BKIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE
COCTOSIHWE, BUJIETh HAIPABJICHUS PA3BUTUSI COOCTBEHHOW 3MOIMOHAIBLHOW CQEpHI,
OBITh YBEPEHHBIM B ce0e; caMOperyJupOBaHHS, BKIFOUYAIONIETO CAMOKOHTPOJb,
yMEHUE MpPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEIEHUE, CIIOCOOHOCTh
alanTHPOBATbCA K AMOILMOHAIBHBIM M3MEHEHUSM U TMPOSABIATH TMOKOCTH, OBITH
OTKPBITHIM HOBOMY; BHYTPCHHEH MOTHBAIUM, BKJIIOUAIONICH CTpPEMJICHHE K
JTOCTIDKEHUIO TEJIM U YCIeXy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH
UCXOJI U3 CBOMX BO3MOXKHOCTEH; AMITaTUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
HIMOIMOHAIBHOE COCTOSIHUE PYTUX, YUYUTHIBATH €0 PU OCYIIECTBICHUN OOIICHHS,
CHOCOOHOCTh K COYYBCTBHUIO U  CONEPEKUWBAHUIO; CONMAIBHBIX HABBIKOB,
BKITIOYAFOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IpYTHMHU JIIOJIbMU, 3a00TUTHCS, IPOSBIISITh MHTEPEC U pa3peiath KOHPIUKTHL.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 10 kj1acce mpeMeTHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YYAIOIIMUXCST YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTHUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOMN AEATEIIBHOCTH JIFOEH;

YYUTHIBATh TPAHUIIBI TPUMEHECHHUS W3YYCHHBIX (U3MUECKHX MOJICIIeH:
MaTepHuaibHas TOUYKa, MHepLUaJIbHas CUCTEMa OTCcuéTa, a0CONIOTHO TBEPIOE TEJO,
ujeanbHbIA Ta3, MOJAEIN CTPOEHUS Ta30B, )KUAKOCTEH U TBEPIBIX TeJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsi]l TPU pelieHnr GU3NIECKHX 3a7a9; paclio3HaBaTh (YU3UUECKUE
SIBJICHUS (TIPOIIECCH) U OOBACHSITH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-
KMHETHYECKOW TEOPUH CTPOEHUS BEIIECTBA U JIEKTPOJMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE, CBOOOHOE MAJIEHUE T, IBH)KCHHE
0 OKPYKHOCTH, WHEpIus, B3auMozeicTBue ten, auddysus, OpoOyHOBCKOE
JBIDKEHUE, CTPOEHUE JKHUIKOCTeW W TBEPHBIX T, M3MEHEHHE 00BhEMa TeNl mpu
HarpeBaHuM (OXJIAXJACHUH), TEIUIOBOE pAaBHOBECHE, HUCIApPEHHE, KOHIEHCAlUs,
IUIaBJICHUE, KPUCTAUIA3AIMS, KUTICHUE, BIAYKHOCTh BO3/TyXa, MOBBIIIICHUE JaBICHUS
raza TpU €ro HarpeBaHWW B 3aKPBITOM COCYyZE, CBSI3b MEXAY MapaMeTpaMu



COCTOSTHUS Ta3a B HM30MPOIIECCax, AIEKTPU3aLus TeJ, B3aUMOACHCTBHE 3apsioB;
OMUCHIBATh MEXAHWYECKOE JIBWKEHUE, WCINONb3ysd (PU3NUECKUE BEJIUYUHBIL:
KOOpAMHATa, MYyTh, IEPEMELIEHHE, CKOPOCTb, YCKOpPEHHE, Macca Tena, CHUIa,
UMIYJIBC Tella, KUHETUYeCKasi PHEeprusi, MOTEHIMAIbHAs YHEPTUsl, MEXaHUYEeCKas
paboTa, MexaHM4YecKas MOIIHOCTb, IPU ONHWCAHUU TMPABUIBHO TPAKTOBATH
(u3NYECKUN CMBICT MCIOJNB3YEMbIX BEIUYMH, UX OOO3HAYEHUs WM EIUHMIIbI,
HaXoAMUTh (hOPMYIIbI, CBSI3bIBAIOLIME JaHHYIO (DPU3MUECKYIO BEIMUYUHY C APYTUMHU
BEJIMYMHAMU; OTIMCHIBATh N3YUCHHbIE TEIIJIOBbIE CBOMCTBA TEJ U TETJIOBBIE SIBICHHUS,
UCTIONB3YS (U3MYECKHE BEIUYUHBL: JaBliCHHME Tas3a, TemIepaTypa, CpeaHss
KUHETUYECKasi SHEPIusl Xa0THUYECKOIO ABMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, pabora rasa,
KOA(PGUIUEHT TMOJIE3HOTO JEWCTBUSA TEIUIOBOTO JBUTATENs; MpPU ONHUCAHUU
OPaBWJIBHO TPaKTOBaTh (DU3MUECKH CMBICI HCIONb3YyEeMbIX BEIHYMUH, HX
0003HAaUeHUsT W EAWHUIBI, HAaXOAUThb (QOPMYJbl, CBA3BIBAOILINE JAHHYIO
(u3NYEeCKyl0 BEJIMYMHY C JPYTMMHU BEJIMYMHAM; OIUCBIBATH H3YYECHHBIE
AIIEKTPUYECKUE CBOICTBA BEIECTBA W JJICKTPUUYECKUE SIBICHUSA (TPOLIECCHI),
UCTIONB3YST (PU3NYECKUE BEIUYUHBL: AJIEKTPUUECKUI 3apsll, dJIEKTPUUECKOE TMOJe,
HAOpsOKEHHOCTh  MMOJIsI, MOTEHIMAJ, Pa3HOCTh IOTEHIMAJIOB; IPU ONHUCAHUU
IOPAaBWJIBHO TPakTOBaTh (PU3MUECKUA CMBICI HCIOJIBb3YEMbIX BEIMYMH, HX
0003HAUEHUST M EOUHUIIBI, YKa3blBaTh (HOPMYINBI, CBS3BIBAIOIIUE JIAHHYIO
(u3MYECKyI0 BEIMUYMHY C JPYTMMM BEJIMYMHAMHU; AHAIM3UPOBATh (U3NUYECKUE
IOPOLECCHl M SIBJICHUS, HCHOJB3Yys (PU3NYECKUE 3aKOHbI U TNPUHLUIBL 3aKOH
BcemupHoro Ttsarotenus, [, II wu III 3akonsl HproTOHA, 3aKOH CoOXpaHEHU
MEXaHUYECKON SHEPruu, 3aKOH COXPaHEHUS UMIYJbCa, MPUHIUI CYNEePIO3ULIUU
CWJI, IPUHLUII DPABHOIPABUS HMHEPLUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-
KUHETUYECKYI0O TEOPHIO CTPOEHHUS BEILECTBA, I'a30BbIE 3aKOHbBI, CBA3b CpeIHEH
KUHETUYECKOW SHEPrUM TEIUIOBOTO JBMKEHHUS MOJIEKYlT C  abCONIOTHOMN
TEMIEPATypol, MEpBbIii  3aKOH  TEPMOJWHAMHUKH, 3aKOH  COXPAaHEHHUS
AJIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAKEHHE U YCIOBUS (TpaHMLIbI,
0o0nacTi) MPUMEHUMOCTH; OOBSICHATH OCHOBHBIC TNPUHIUMBI JCWCTBUA MAIMH,
npuOOpOB M TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHUS HX O€301acHOro
UCIIOJIb30BaHUsl B IIOBCEJAHEBHOM JKM3HHM;  BBIINOJIHATH AKCIEPUMEHTHI IO
UCCIIEJOBAHUIO (PU3NYECKUX SIBICHUN U MPOLIECCOB C UCIOJIb30BAHUEM MPSMBIX U
KOCBEHHBIX U3MEPEHUI, IPH 3TOM (POPMYIUPOBATH MpobiieMy/3aauy U TUIIOTE3Y
y4e0HOT0 3KCIIEpUMEHTA, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO 000pyA0BaHNUSA,
IPOBOAUTD ONBIT U (POPMYJIUPOBATH BBIBOJIbI; OCYIIECTBIATH NPSIMbIE U KOCBEHHbBIE
u3MepeHusl (PU3MYECKHUX BEJIMYMH, IIPU 3TOM BBIOMPATh ONTHUMAJBHBIMN CHOCOO



U3MEPECHUSI W WCIOJb30BaTh W3BECTHBIE METOABl OICHKHM TOTPEITHOCTEN
U3MEPEHHI; HCCIeNOBaTh 3aBUCUMOCTH MEXKAY (QU3NYCCKUMH BEIUYUHAMH C
UCTIONIb30BaHUEM TMPSMBIX W3MEPEHHH, TPH ITOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI MOTYYEHHON 3aBUCUMOCTH (PHU3NIECKUX BETUYNH B BUJE
Tabnuil ¥ TpaduKoB, JAeNaTh BHIBOJLI MO pe3yjbTaTaM HCCIEAOBAHUS; COOMIOIATh
npaBuiia 6€30MacHOrO Tpy/Ja MPHU MPOBEACHUN UCCIICOBAHUN B paMKaxX y4eOHOTO
IKCMIEPUMEHTa, Y4YeOHO-HCCIEAOBATENbCKOM W TIPOSKTHOW JEATEIILHOCTH C
WCITOJIb30BAHUEM HW3MEPHUTEILHBIX YCTPOWCTB M JIA0OPATOPHOTO OO0OpPYAOBAHMUS;
pemarh pacu€THBIC 3a7a4d C SBHO 3aJaHHOW (PU3NYECKONH MOJMECINBI0, MCTIONB3YS
¢dusznyecKkre 3aKOHBI M IPUHIIMITBI, HA OCHOBE aHAJM3a YCJIOBHS 3a/1a4ll BHIOMPATH
(U3UYECKYIO MOJIEITh, BBIIEISATH GU3NUYECKUE BETUIUHBI U (DOPMYJIIBI, HEOOXOANMBIE
JUIsi €€ pelIeHus, MPOBOIUTH Pacy€Thl W OIEHUBATH PEaJbHOCTh MOTYyYEHHOTO
3HaueHUs (HU3MYECKON BEIMYWHBI; PEIlaTh KauyeCTBEHHBIE 3aJa4d: BBICTPAWBATH
JIOTUYECKH HEMPOTHUBOPEUYMBYIO IEMOYKY PACCYKICHHI C OMOpPO Ha M3ydeHHBIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UYECKHE SBIICHUS;

WCITOJIB30BATh MPH PEIICHUH yUeOHBIX 3a]1a4 COBPEMEHHBIC MH(POPMAITHOHHBIE
TEXHOJIOTHH JIJIsi TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETANMHA W TPEICTABICHUS
yueOHOW W HAy4YHO-TIOMYJSIPHOM WH(OpMAIMK, MOJYYeHHON W3 pa3IuYHbBIX
UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATh TOIy4aeMyl0 WH()OPMAIIHIO; TPUBOIUTH
IPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOEKHBIX YIEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
00BSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHUH;
UCTIONIb30BaTh TEOPETUYECKUE 3HAHUS MO (M3MKE B TMOBCEAHEBHOW KU3HU IS
obecrnieyeHuss 0€30MAaCHOCTH MPU OOpaIleHUH C NPUOOpaMU M TEXHUYECKUMU
YCTPONCTBAMH, JJISI COXPAHEHHS 3I0POBBS U COOJIOJCHUS HOPM IKOJOTUYECKOTO
MOBEJICHUS B OKpYKAIOIIEH cpesie; paboTaTh B TPYIIE C BHITIOJHEHUEM PA3ITUIHBIX
COILIMANIBHBIX POJICH, TIIAHUPOBaTh PaOOTy TPYIIIbI, PAMOHAIBLHO PACTIPEACISATH
00SI3aHHOCTH W TUIAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CHUTYAIHSIX,
aJICKBaTHO OIICHWBATh BKJAJ KaXXIOTO W3 YYAaCTHUKOB TPYIIBLI B peHICHUE
paccmMaTpuBaeMoil mpoOIeMBbl.

K xonity oOyuenus B 11 ki1acce npeMeTHbBIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y O0YUAIOIIUXCST YMEHUM:

JEMOHCTPUPOBATh Ha IpUMEpax pPojb U MECTO (U3UKH B (POPMHpPOBAHUU
COBPEMEHHOM Hay4yHOW KapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B NPAKTHYECKOM AEATEIIbHOCTH JIIOAECH, LEJOCTHOCTh M E€IUHCTBO
¢u3nyecKkoil KapTUHBI MHpPA; YYUTHIBATh TPAHMIIBI TPUMEHEHUS H3yUYEHHBIX
(¢u3nyecKux MOJENEH: TOYEUHBIM ANEKTPUYECKUI 3apsj, Jyd CBETa, TOUYCUYHBIN
UCTOYHUK CBETa, JIEpPHAs MOJIE]Ib aTOMa, HyKJIOHHAsl MOJENIb ATOMHOTIO si/ipa Mpu
pelieHnu (pU3NYECKUX 3a/1ay; pacro3HaBaTh (pU3MUecKue sBieHus (TMPOIECChl) U



OOBSCHITh WX HAa OCHOBE 3aKOHOB DJJICKTPOAMHAMUKH W KBAaHTOBOW (DU3HKHU:
DIIEKTpUYECKass IMPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE
JNEHCTBUS TOKA, B3aMMOJCHCTBHE MArHUTOB, OJJIEKTPOMArHUTHAS WHAYKIIHSA,
JIEUCTBUE MATrHUTHOTO MO HAa TPOBOJHUK C TOKOM W JABWKYIIUHCS 3apsij,
AJIEKTPOMATrHUTHBIE KOJICOAHMS U BOJIHBI, IPSMOJIMHEITHOE PACTIPOCTPAHECHHE CBETA,
OTpakeHHe, TpeJoMiIeHHe, UHTepdepeHIrs, TUPPAKIUI U TOJISPHU3AIHUSI CBETa,
naucrepeust cBeTa, hotoaniekTpudeckuit 3pdekT (hoToaddexT), CBETOBOE JaBlICHHE,
BO3HMKHOBEHHE JIMHEHMYATOrO CIIEKTpa aromMa BOJOPOJA, €CTECTBEHHAs U
WCKYCCTBEHHAs] PAJMOAKTHBHOCTH; OMHCHIBATH HM3YyYCHHBIC CBOWCTBA BEIIECTBA
(oMeKTpUUYeCKHe, MAarHUTHBIC, ONTHUYECKUE, DSIEKTPUUECKYI0 MPOBOAMMOCTH
pPa3sIUYHBIX CpEeA) U OJICKTPOMArHUTHBIC SIBICHHS (TPOIECCHI), HCIOJIb3Ys
bu3NYecKue BEIWYWHBI: DJICKTPUYCCKUN 3apsii, Cuila TOKa, DSJIEKTPUUYECKOE
HAMpsDKEHUE,  DJEKTPUYECKOE  COMPOTHBIICHHE, PA3HOCTh  MOTECHIMAJIOB,
AIIEKTPOJIBIKYINAs CHIIa, pad0Ta TOKa, MHIYKIIMS MAarHUTHOTO TOJIS, CHiIa AMIiepa,
cwia JlopeHnia, THIYKTUBHOCTh KaTYIIKH, SHEPTUS SJEKTPHUECKOTO U MarHUTHOTO
TIOJICH, TIEPUOJ] ¥ 9acTOTa KoJieOaHMi B KOIe0aTeTbHOM KOHTYPE, 3aps/l ¥ CHjla TOKa
B ITPOIIECCE TAPMOHUYECKHX YJICKTPOMArHUTHBIX KOeOaHuid, JOKYCHOE pacCTOSTHUE
W ONTHYECKas CWJIa JUH3bI, PU ONKCAHWUU TMPABHIBHO TPAKTOBATh (U3UYECKUUN
CMBICIT HCTIOJB3yeMBIX BEIMYWH, HX OOO3HAYCHWs] M €IWHHUIBI, YKa3bIBaTh
dbopMysbl, CBSI3BIBAIOIIME  JAaHHYIO  (pu3Wdeckyro BEIIUYUHY C
JIPYTHMH BEIMYWHAMU; OTIMCHIBATH M3YYCHHBIC KBAHTOBBIC SBICHUS U TPOIECCHI,
UCTIONB3YS (U3MYECKHE BEIMYUHBI: CKOPOCTh JJCKTPOMArHUTHBIX BOJH, JJIMHA
BOJTHBI M YaCTOTA CBETA, YHEPTUS ¥ UMITYJIbC (POTOHA, IEPHO/T IMOTypacmaa, YJHEPrus
CBSI3U ATOMHBIX SIZIEP, MMPY OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3HUECKHUI CMBICI
UCTIONIb3YEMBIX BEJIMYMH, WX OOO3HAYCHHsI W €JAMHUIIBI, yKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOINME JIAaHHYI (U3MYECKYI0 BEIMYMHY C JPYTUMH BEIUYHMHAMH,
BBIYHCIIATh 3HAUYCHHWE (U3WYECKOW BEIWYHMHBI, AHAIU3UPOBATH (HUUUECKUE
MIPOIIECCHI U SIBJICHHMS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHIUIGL: 3aKOH OMa,
3aKOHBI MOCJIEIOBATEILHOTO U TapajlIeIbHOTO COCTUHEHHS MPOBOIHUKOB, 3aKOH
Jxoyns—JleHna, 3akOH 3JEKTPOMArHUTHOW WHAYKIIUU, 3aKOH MPSIMOJMHEHHOTO
pacnpocTpaHEHHUsI CBETa, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI TIPEIIOMJICHHS CBETA,
ypaBHeHue OWHImTeHHA 11 porodddexTa, 3aKOH COXpaHEHHUS IHEPTUH, 3aKOH
COXpAaHEHUS WMIYJIbCa, 3aKOH COXPAHEHHs OJJIEKTPUYECKOTO 3apsiia, 3aKoH
COXpaHEHUs MacCOBOTO YHMCIIA, MOCTYyIaThl bopa, 3aKOH paJrioakTUBHOTO pacrnajia,
IpU 3TOM PA3IMYaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE
BEIDOKCHHE W YCIOBUA (TpaHUIbl, 00JacTH) TPUMEHHMOCTH, OMPEALIATh
HaIpaBlIEHUE BEKTOPA MHAYKIIMA MATHUTHOTO TTOJIsI IIPOBOTHUKA



C TOKOM, CHJIbI AMriepa u cuiibl JIoOpeHiia; CTpOuTh U OMUCHIBATh H300paKeHHeE,
CO3/1aBa€MO€ IUIOCKUM 3€pPKajIoM,
TOHKOW JIMH30M; BBITIOJNHATh OSKCIEPUMEHTHl IO HCCIEIOBAHUIO (PU3NYECKUX
SIBJIGHUN M TIPOLIECCOB C MCIOIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN: MPHU
3TOM (popMyIMpoBaTh MpoOieMy/3aady U TUHOTE3y y4eOHOro 3KCIEPHUMEHTA,
coOuparh YCTaHOBKY H3 HPEJIOKEHHOIO 000pYJOBaHMs, MPOBOJUTH OIBIT U
(GbopMynupOBaTh BBIBOJBI; OCYIIECTBISTH MPSIMbIE U KOCBEHHBIE H3MEPEHHUS
($u3NYECKUX BENUYHH, IPU 3TOM BHIOMpAaTh ONTHUMAJBHBIM CIOCOO HM3MEpPEHUs U
UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH IMOIPEUIHOCTEN N3MEPEHMI; UCCIIEI0BATh
3aBUCUMOCTH (PM3UYECKUX BEJIMYUH C UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUI: MpU
3TOM KOHCTPYMpPOBaTh YCTaHOBKY, (UKCUPOBATb PE3YJbTAThl MOJYyUYEHHOM
3aBHCHUMOCTH (PU3MUECKHUX BEJIMYMH B BUJE TAOIUIl U TpaUKOB, 1€TIaTh BHIBOBI 110
pe3ysibTaTaM MCCIEI0BAHNUS;

coOiroaaTh npasuiia 0€30MaCHOrO TPyAa HpU NPOBEACHUM HCCIECJOBAHUNA B
pamMKax Y4eOHOTO OJKCIEPUMEHTa, Y4YeOHO-HCCIIEOBATEIbCKOM M MPOEKTHOU
JESITEIBHOCTH C HMCIOJb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB U J1TaOOPATOPHOTO
000pyI0BaHuUs; pelIaTh PACUETHBIE 3a4a4U C SIBHO 33JaHHOM (PU3MUECKON MOJEIIBIO,
UCHOJIB3Ys (PU3MUECKHUE 3aKOHBI M IIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3aJauu
BbIOUpaTh (PU3UYECKYIO0 MOJENb, BBIACIATh (PU3MUECKUE BETUUYMHBI U (POPMYIIBI,
HEoOXOuMbIe NIl €€ pelIeHMs], IPOBOANTh Pacd€Thl U OLIEHUBATH PEaIbHOCTh
IOJIyYEHHOT0 3HAa4eHMsI (PU3NYECKOM BEIMYMHBI, pelIaTh KaueCTBEHHbIE 3aJauu:
BBICTPAUBATh JIOTHYECKH HENMPOTHUBOPEUUBYIO IIEMIOYKY PACCYKACHUN C OMOPOH Ha
U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHHUS;

UCIIOJIb30BAaTh TP PELIEHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJOIMM ISl TIOUCKA, CTPYKTYPUPOBAHUs, UHTEPIPETALUU U IPEICTaBICHUS
yueOHOW W HAy4YHO-TIOMYJSIPHOM HH(OpPMAINK, TMOJYYEHHON W3 pa3IUYHbIX
UCTOYHUKOB, KPUTHUYECKH aHATM3UPOBATH MOJYyYaeMyI0 HH(POPMAIUIO; OOBICHAThH
IOPUHLMIIBL JEHCTBUSL MAlIWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3ivyaTh
yclIoBUSL UX O€30I1aCHOr0 MCIIOJb30BaHMsSI B INOBCEIHEBHON >KM3HM; MPUBOAUTH
IPUMEPHI BKJIa/la POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTUH;
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU IS
obecrnieueHuss 0€30MaCHOCTH MPU OOpaIleHUH C NPUOOpaMU M TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 370POBbS U COOJIIOJECHUS HOPM SKOJOTHYECKOTO
MOBENICHUS B OKpY’KaIoIeH cpejie; paboTaTh B TPYIIIE C BHIIOJIHEHUEM Pa3IMYHBIX
COLIMAJIbHBIX POJIEH, MIIAHUPOBAaTh PadOTy TPYIIIbI, PALMOHAIBHO PACIPEAEIATH
00s13aHHOCTH U IUIAHHUPOBATh JESTEIBHOCTb B HECTAHJAPTHBIX CHUTyalUsX,



aJIcKBaTHO OICHMBATh BKJIAJl KaXXJIOTO0 M3 YYAaCTHUKOB TPYIIBI B pEUICHUE
paccMaTpuBaeMoi MpoOJIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmuecTBo yacos JIEKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM (undposrbie)
Ne ni/m KonTpoJbHble IIpakTHYecKkHe NPOrpaMMel Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypcsl

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

1.1 ®u3nKa U METO/Ibl HAYYHOTO MTO3HAHUS 2 0 0 Bubmzorexa LIOK

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

Hroro no pasaeny 2
Paznen 2. MEXAHUKA

2.1 Kunematuka 5 1 0 Bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka 7 1 0 bu6mmoteka IIOK https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 bubmotexa [OK

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

Uroro no pazgeny 18
Paszpen 3. MOJIEKYJISAPHASAA ®PU3UKA U TEPMOINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnmoreka [JOK

3.1 9 0 1
TEOpUHU https://m.edsoo.ru/7f41bf72




3.2 OcCHOBBI TEPMOJUHAMUKHI

ArperaTHbIE COCTOSIHHSI BEIIECTBA.
33
®da3oBbIe NEPEXOIbI

Hroro no pazneny
Paszpnen 4. JIEKTPOIUHAMMUKA

4.1 DJIEKTPOCTATHKA

[TocTosiHHBIN JIEKTpUYECKU TOK. TOKH B
4.2 pa3IM4YHbBIX Cpeaax

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

24

10

12

22

68

10 0 0 Bu6nuoteka LIOK https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
0 0
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
1 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
1 0 https://m.edsoo.ru/7f41bf72
6 3



11 KJIACC

HaumeHoBaHme pa3iesioB U TeM
Ne i/
NPOrpaMMmbl

Paznen 1. JIEKTPOJINMHAMMUKA
MarunuTtHoe nojie. DIeKTpOMarHuTHas
1.1 uanykums

Hroro no pasgeny

Pasznea 2. KOJIEBAHUSI U BOJIHbBI
MexaHnuecKkre U NIeKTPOMArHUTHBIE
2.1 konebanus

MexaHu4ecKre 1 AIeKTPOMAarHUTHBIE
2.2 BOJIHBI

2.3 Ontuka

Uroro no pazgeny

KoaunuecTBO 4acoB

Bcero

11

11

10

24

KonTpoJbHble
padoThbI

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OcHOBBI cIENMANIBHOM TeOpUn
3.1
OTHOCHUTEIBHOCTH

Uroro no pazgeny

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

bu6nmunoreka [JOK

https://m.edsoo.ru/7f41¢97c¢




Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH
4.2 Ctpoenue aToma 4
4.3 ATtomHOE A1p0o 5
Uroro no pazgeny 15

Pazngea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DneMEeHTHI aCTPOHOMUH U aCTPODHU3UKH 7

Uroro no pazgeny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOPEHUE 4
Uroro no pazgeny 4
PeszepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

bubnunorexa [IOK

0

https://m.edsoo.ru/7f41c97¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

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

bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97¢

Bbu6nmuoreka [IOK

https://m.edsoo.ru/7f41c97¢










YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

1. ®wmsuka, 10 xnacc/ Msakumer ['.5., byxosue b.b., Corckuit H.H. mox

penaxmueii [TapdenteeBoit H.A., AkunonepHoe o6mecTBo «M3narenscTBo

((HpOCB@H.IeHI/Ie»



2. ®wusuka. 3agaunuk. 10—11 ki1.: mocobue st 001meodpa3oBat. yapexaeHu /

A.II. PeimkeBuy. — M.: Ipoda, 2015.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. ®usuka. Paboune mnporpammel. IlpenmerHass nuHUSA YYEOHUKOB CEpUU

"Knaccuueckuii kypc". 10—11 kmaccer: yue0. mocodue s o0meo0pa3oBar.
opraHu3anuii: 6a3oBbii 1 yrayos. yposuu / A.B. lllatanuna. — M.:
[Ipocsenienue, 2018.

2. ®uzuka. "KoHCTpykTOp" CcaMOCTOATENbHBIX W KOHTPOJBHBIX pador. 10-11

KJIacChl: MMocoOue Il yuuTenen oomieo0pazopart. yupexaenuii / C.M.
AnpgpromeukuH, A.C. Cnyxaesckuii. — M.: IIpocsemenune, 2010.
3. ®usuka. [Toypounsie pazpadbotku. 10 kinacc: mocobue st 0611e00pa3oBar.
opranm3anuii / FO.A. CaypoB. — M.: IIpocsenienue, 2015.

4. ®uzuka. [loypounsie pazpabotku. 10 kmacc: mocoOue s 00meoOpa3oBart.
opranm3ammii: 0a3oBbpld W yrmyon. ypoBam / FO.A. CaypoB. — M.:
[Ipocsemenue, 2017.

Jluteparypa:
5. ®enepanbhblii 3ak0H 0T 29.12.2012 Ne 273-D3 "O06 o6pa3zoBanuu B Poccuiickoit

®denepanun'.
6. ®I'OC COO (VYTBepxkaeH mpukazoM MuHHUCTEpCTBA 00pa30BaHUS M HAYKHU

Poccuiickoit @enepannn ot 17 masg 2012 r. Ne 413).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

https://www.vascak.cz/physicsanimations.php?l=ru http://1001soft.com/all-

soft/349 _0.html http://class-fizika.ru/ https://resh.edu.ru/for-pupil




https://lecta.ru/ucheniku https://rosuchebnik.ru/metodicheskaja-

pomosch/materialy/predmet-fizika typeonlayn-uroki/ https://school.infourok.ru/

https://100urokov.ru/o-kompanii https://rutube.ru/tags/video/6128/

https://2.shkolkovo.online/free/physics https:// www.yaklass.ru/

https://physics.ru/courses/op2Spart2/content/chapterH/section3/paragraph2/subpar

agraphl.html







