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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHSI Ha YPOBHE CpeIHEro oOIlero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOUM Mporpammel, npeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yu€roM (enepasbHOW paboyell NPOrpaMMmbl BOCHUTAHUA WU
KOHLEINUMK TpernojaBanus ydeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Oopra"usanusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTebHbIE NPOrPaMMBI.

CopepxxaHue mnporpaMMmbl MO (U3MKE HaAMpaBiIeHO Ha (HOpMHUpPOBaHUE
€CTeCTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatomuxcs 10-11 xmaccoB mpu
oOydeHnu ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO
nonxoma. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHsl, a TaKkKe YUYUTHIBAET HEOOXOAMMOCTHh pealM3aliid MEKIPEeIMETHBIX
CBs3ell (U3MKU C €CTeCTBEHHO-HAyYHBIMU YyYE€OHBIMU TpenMeramu. B Hel
OTIPE/CIISAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3UMKU HA YPOBHE CpEIHEro oOIero
o0Opa3oBaHMsl, IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarnpeIMEeTHBIC, MpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o (u3nke BKIIOYAET:

e IUIAHMpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 FOJJaM 00yUYEeHMUS;

e conepxaHue yueOHoro npenmMera «Puznka» 1o rogam o0yueHusl.

®duznka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOJbI, BHICTYMAasl B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatomeM Mupe. LIIkonbHbIN Kypc GU3HKK — CHCTEMOOOPa3yIOIIHii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBICHUN, H3y4aeMbIX XHUMHUEH, OMOJIOTHEH,
dbuzmdeckorr reorpadueit U acTpoHoMmuei. Mcronp3oBaHME U AKTUBHOE
npuMeHeHue (GU3MYEeCKUMX 3HaHUM  ONpeNensieT XapakTep U pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOEHUSA
KOCMOCA, TOJIyYEHHs HOBBIX MATEPUAIOB C 3aJaHHBIMH CBOWCTBAMHU WU JPYTHX.
N3yuenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MUpa OO0ydarolmuxcs, B (GOpMUPOBAHUE YMEHHUH NPUMEHATH
HAy4YHbIA METO/I MMO3HAHMSI IPY BBINIOJIHEHUH UMHU Y4E€OHBIX HCCIIEOBAaHUM.

B ocHOBy kypca (usuku s ypOBHS CpeaHEro ooOmiero oo0pa3zoBaHMs
MOJIOKEH pAll HUAeH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHLHUIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM € HEMl Kypc SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3eioB (PU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHON (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKU
o0bequHEH BOKpPYr ¢u3nueckux Teopuid. Bemymmm B Kypce sBiseTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzamms mpearnosiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBS3U Pa3BUTHUSA
buzuku ¢ pa3BuUTHEM OOIIECTBAa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU MPOOIeMaMH.

Hoess  npuknaonou  nanpaenennocmu. Kypc dusukum mpeamnosiaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHUYECKUX U TEXHOJOTMYECKHX MPHUIIOKECHUM
W3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocusayuu peanusyeTcs TOCPEICTBOM BBEICHUS AJIEMEHTOB
COJIepXaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM TMpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHH, a Takke O00CYXKIACHUs
npo0sIeM pallMOHATIBHOTO MIPUPOIOIIOIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

CrepHEBbIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpOBHE CpPEJHEro OOIIero
oOpa3zoBaHus SBIAIOTCS (PU3MUECKUE TeopuH ((POpMUpOBAHUE MPEACTABICHUN O
CTPYKTYp€ NOCTPOEHUSI (PU3HUECKOU TEOpHH, poiu (yHAAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O TMPUPOAE, TpaHULIAX
OPUMEHUMOCTH TEOpHUH, ISl OINUCAHMUS ECTECTBEHHO-HAYYHBIX SIBJICHUU W
IPOLIECCOB).

CHCTeMHO-AESATENbHOCTHBIA MOAXO0 B Kypce (PM3UKU pean3yeTcsl Mpexkie
BCEr0 3a CUET OpraHu3alUM SKCIEPUMEHTATBLHON AESITEIHLHOCTH O0YYarOUIUXCS.
Jlns  GazoBoro ypoBHSI Kypca (U3UKHM — OTO UCIHOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JaOOpaTOpHBIX padorT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOINIUN CIUCOK YUYEHHYECKUX
NpaKTHYECKUX paboT. BrlaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padorT,
OPOBOJAMMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISIETCS y4YacCTHUKaMU
00pa3oBaTeNbHOrO IIpollecca HMCXOAsl M3 OCOOEHHOCTEW IUIAaHUPOBAaHUS U
ocHameHus kKaOumHera ¢usmku. Ilpm  3ToM  oOecreuynBaeTCs  OBJIAJCHUC
00yJaronmMucs yMEHUSIMUA TIPOBOJUTH KOCBEHHBIC W3MEPCHHUsI, HCCICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEAJIOKEHHBIX THUIIOTES.

Bonbiioe BHUMaHME YHENSIETCS PEUICHUIO PAcYETHBIX M KaueCTBEHHBIX
3aaa4. [Ipu 3TOM 1 pacdyE€THBIX 3a7a4 MNPUOPUTETOM SIBIISIFOTCS 33Jladyd C SIBHO
3aIaHHON (PU3UYECKON MOJIEIbIO, TTO3BOJIAIONINE TPUMEHITh U3YUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslienia Kypca, TaK W HHTETPUPYS 3HAHUSA U3
pPa3HbBIX pa3ienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/laHUs Ha
00OBbsACHEHHE TMPOTEKaHUs1 (U3MUECKUX SBJICHUW W TPOIECCOB B OKpYyKaromen
KU3HH, TpeOyromue BhIOOpa (U3MYECKOW MOJAENU JIA CUTYyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuaibHO-
TEXHUYECKOMY OOeCledYeHH0 ydeOHOTro mpolecca 0a3oBbI ypOBEHb Kypca
(bu3KMKU HA yPOBHE CPEHEr0 00111ero 00pa3oBaHus JOJKEH U3y4YaThCs B YCIOBHIX
IpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAYYHOro IMKJa. B kaOuHere (uU3MKU HOIKHO OBITH
HE0OX0AMMOEe JIabopaTOpHOEe OOOpYJAOBAHME [Jis BBIMOJHEHUS YKAa3aHHBIX B
nporpaMMme mo (U3MKe YUEHHUECKUX MPAKTHYECKUX PadOT M JEMOHCTPALIMOHHOE
06opyaoBaHUeE.

JlemoHCcTpaninoHHOe 00OpyJaoBaHUE (OPMHUpPYETCS B COOTBETCTBHHM C
IPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBAET ITOCTAHOBKY
NEPEUNCICHHBIX B TporpaMMe 10 (HU3UKE KIIOYEBBIX JICMOHCTpAIUd IS
UCCJICIOBAHMSI  M3y4YaeMbIX  SBJICHHA ©  TPOIECCOB, OJMIUPHUYCCKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe 0O0OpyJIOBaHHE [JII YYEHUYECKHX MPAKTUYECKUX padboT
dbopmupyeTcs B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacueTe
OJIHOTO KOMIUIEKTa Ha JAByX oOydvaronuxcs. TeMaThuyeckue KOMILIEKThI
7a00paTopHOro OOOPY/IOBAHUSI JIOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX TaOOpATOPHIA.

OCHOBHBIMM LIEJIAIMH U3y4€HUS (PU3UKH B 001IEM 00pa30BaHUHU ABIISIOTCS:

e (QopmupoBaHHe HHTEpeca W CTPEMJIEHUS OOYYAIOMIMXCA K HAayYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPUYCCKUX
CIHOCOOHOCTEM;

e Ppa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIC O3HAHUS U (DOPMUPOBAHUE
MCCJIEI0BATEIILCKOTO OTHOIICHHS K OKPYIKAIOIIM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pe3yjibTaTa HW3YUYEHUS
OCHOB CTPOCHUS MaTePUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHue yMeHUU OOBSACHATH SBICHHUS C HCIOJIb30BAHUEM
(bu3nUeCcKuX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHHE MNPEACTABICHUNU O PONH (PUMKU IS PA3BUTHUS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne STUX Iieseld 00ecTieunBaeTCsl pelieHueM CIEeNYIoMUX 3a7a4 B

nporiecce u3ydeHus Kypca (GU3UKH Ha YPOBHE CPETHET0 00IIero o0pa3oBaHus:



e TMpuOOpeTeHHe  CUCTEMbl  3HAHUK 00  oOmUX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSX, BKJTFOYAsI MEXaHUKY,
MOJIEKYJISIDHYIO (DU3HKY, DJJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHue yMEHUW TPUMEHSATh TEOPETUYECKUE 3HAHUS IS
OOBACHEHHS] (PU3UYECKUX SBJICHUW B TMPUPOAEC U IS TNPUHATUA
MIPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pPA3IUYHBIX 3a7a4 C SBHO 3aJlaHHON
dusznuecko MOJIeNbI0, 3a/lay, MOJPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3ganue GU3NUECKO MOJIENH, aJIEKBATHON yCIOBUSM 3aa4H;

e TMOHMMaHHUE (UBMYECKUX OCHOB M MPUHIUIIOB JCUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX TPOIECCOB, X BIHMSHHS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CaMOCTOSATEIHHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(GU3NYECKUX IKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTanuu UHGOpPMAIUH,
OTIpe/ieNIeHUs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

e CO3JaHHE YCJIOBUU JJI PAa3BUTHUA YMEHHH MPOCKTHO-UCCIEI0BATEILCKOH,
TBOPYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEr0 OOILETro
obOpazoBanust otBoauTca 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[IpennaraeMbrii B mporpamMme mo (QHU3MKE MepeueHb JTabopaTOPHBIX U
NPAaKTHUYECKUX paboOT SIBISIETCSA PEKOMEHIOBAHHBIM, YUYWTENb JellaeT BBIOOP
NpOBEJCHHUS JTa0OpAaTOPHBIX pPAOOT ¥ OMBITOB C YYETOM WHAMBHIYaIbHBIX
0COOEHHOCTEHN 00YyUaOIINXCS.



COJAEPXAHME OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOI'0 MO3HAHUS

duznka — Hayka o npuponae. HayuHble MeTOAbl MO3HAHUS OKPYKAKOLIETO
mupa. Poib JKcnepuMeHTa Y TEOpUM B MPOLECCE TMO3HAHUS MPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3MyecKux sBICHUM M TpolieccoB. HaydHbie TUIOTE3bI.
duznyeckre 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUS.

Pons u mMecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHUpPA, B IPAKTUYECKOMN AEATEIBLHOCTH JIFOJECH.

Jlemoncmpayuu

AHasioroBeie ¥ HUGPOBBIE H3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JTaTUYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHUE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JABUKEHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemenienune, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) U
YCKOPEHUE MaTepUalbHOW TOYKH, UX MPOEKIMM Ha OCU CHCTEMBl KOOpIWHAT.
CnoxeHue nepeMenieHui 1 CJI0)KeHue CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSIMOJIMHEHHOE nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH M NEpPEeMENICHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHre CBOOOTHOTO MaeHUs.

KpuBonuneitHoe  nBuxkeHue. JIBUKEHHE  MATEpUAIbHOM  TOYKM MO
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopoctb. [lepuoa u yacrora obpatenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4Yeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JNBUKCHUE CHAPSAOB, LIEIHBIE U PEMEHHBIC NEPEIavn.

Jlemoncmpayuu

Mogens cuctembl OTCYETA, WILTIOCTpAIls KMHEMATHUYECKUX XapaKTEPUCTUK
JBIKCHUS.

[IpeobpazoBanue ABUKEHUM C HCTIOJIH30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBuxeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO TaCHUSI.

Hanpagnenue ckopocT py ABUKEHHUH 11O OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABUXKEHHS C LEJIBbIO ONPENEIIEHUs MTHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOLICHHUS MEXAY NYyTSIMHU, MNPONAEHHBIMU TEIOM 3a
MOCJIEI0OBATEIbHBIE PpPAaBHBIE MPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JNBUKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHHUS IIAPUKA B BI3KOU KUIKOCTH.

N3yuenue aBuxeHus Tena, OpoeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  [amunes. IlepBeit  3axkoH  HeroToHa.
NuepryanbHbie CUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa
I MaTEPUAIbHOM TOUKHU. TpeTunii 3akoH Hbpr0TOHA 1J11 MaTepHaIIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuina Ttsoxectu. llepas kKocmuueckas
CKOpOCTb.

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

Tpenue. Buabl Tpenust (mokosi, CKoabxkeHus, kadenus ). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokosi. KoadduimeHnt tpenus.
Cuna conpoTHBIICHUS NPU ABUKEHUHU TEJIA B )KUJKOCTH WJIU Tase.

[TocTtynarensHOE U BpalllaTeIbHOE JIBHXKEHUE aOCOIIOTHO TBEPAOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEJIIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBug
paBHOBECUS TBEPAOTO TEIA.

TexHHueckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHECHHUE: TMMOAUIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenune nHepLUU.

CpaBHeHHE Macc B3aUMOJACHCTBYIOLIUX TEJI.

Bropoii 3akon Herotona.

N3smepenue cui.

CnoxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedopMarivm.

HesecomMocTts. Bec Tena npu yCKOPEHHOM MOBEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHs TBEPAOTO Tela. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

W3ydyenue nBmkeHUs: Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pe3uHOBOM 00pa3siie, OT uX JeGopMaIiuy.

HccnenoBanue ycioBHM pPaBHOBECHST TBEPAOTO TeEJd, HMEIOUIETO OCh
BpAILICHHUS.

Tema 3. 3aKonvl coOXpaneHus 6 MexaHuKe

Nmnynbe MarepualibHOM TOYKM (Tena), CUCTEMbl MaTEpHUAIbHBIX TOYEK.
Nmnynbe cuiibl U W3MEHEHHUE HMMITyJbCa TeJla. 3aKOH COXPaHECHHUs HMITYJIbCA.
PeakTnBHOE ABMKEHUE.

PabGora cuibl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus marepuaibHOM Touku. Teopema 00 H3MEHEHHH
KMHETHUYECKOUN YHEPTUH.

ITorennmansHas SHEprus. ITorennuanbHas SHEprus YIPYyTO
nepopMupoBaHHON  TIpykuHBI.  [loTeHIManbHas  2HEpPrus Tejda  BOJM3U
MMOBEPXHOCTH 3EMJIU.

IToTeHnmanbpHbIC u HEMOTECHIINATbHbBIC CHJIBL. CBs3b paboTHI
HETIOTEHIHAIBHBIX CUJ C MU3MEHEHHUEM MEXAHWYECKOW SHEPTUM CUCTEMBI TEl.
3aKOH COXpAHEHHUSI MEXaHUYECKON YHEPTUHU.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)XEHUE.

[Tepexoa noTeHIMATLHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydenne abCONIIOTHO HEYNPYroro ygapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3n pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MouiekyasipHasi pu3uKa M1 TEPMOAMHAMMKA

Tema 1. OcrHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapakrep ABUKEHUS WU
B3aMMOJIECTBYs 4YacCTUL[ BewlecTtBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjieniel. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemiectBa. [ToctosiHHas ABoranapo.

TermnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mogens  wupeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETHYECKOW TEOPUH HJACAIbHOTO raza. AOCONIOTHas TeMmIiepaTypa Kak Mmepa
CpelHEM KHWHETUYECKOM JHEPruM TEIUIOBOTO JBWXEHUA dvactui] raza. Illkana
temrepatyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MeHaeneeBa—KnanenpoHa.
3akoH /lanbToHa. M3ompoueccsl B UACaNbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHHe H3O0MPOIECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHMUIA.

OnpiThl 110 AU(GY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JTBUKEHUS.

Mopens onsita llITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOCHUCTBHUSL.

Mojenb, WUTIOCTpUPYIOIIas MPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHUS WJACAJIBLHOrO Tasa,
M30MPOIIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

Onpenenenre maccbl BO3JyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUU
00bEMa KOMHATBI, JABJICHUS U TEMIIEpATyphl BO31yXa B HEM.

HccnenoBanune 3aBUCUMOCTH MEKY apaMETPaMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmonnHaMuueckass cucrema. BHYTpeHHSs JHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIocoObl €€ u3MeHeHusl. KonuuecTBo TemioTel u padorta. BHyTpeHHsis
SHEpPrusi  OJHOATOMHOTO  MACaNbHOrO  rasa. Buasl  Temionepenayw:
TEIUIONPOBOAHOCTh, KOHBEKIUS, U3Iy4YeHUE. Y JEIbHAS TEIJIOEMKOCTh BEIIECTBA.
KosmuecTBo TennoTsl npu TeIIoneperaye.

[lonsitne 06 anuabatHOM mpouecce. llepBblif 3aKOH TEPMOIWHAMUKH.
[IpumeHnenne mepBOro 3akOHa TEPMOJMHAMHUKH K Hu3omporeccam. ['padudeckas
UHTEepIpeTanus paboThl rasa.

BTtopoii 3akoH TepmoauHaMuku. HeoOpaTuMOCTh MPOLECCOB B MMPUPOJE.

TennoBble  mamwHbl.  [IpyHOMIBL ~ EMCTBHUS ~ TEIJIOBBIX  MalllWH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoapGUIUEeHT Moi1e3H0To
nericTBus TeruioBord MammHbL. [lukn KapHo u ero kosdduimeHT mosie3Horo
JENUCTBUS. DKOJIOTHYECKUE TIPOOJIEMBI TETUIOIHEPTETHUKH.



TexHuyeckne yCTpoOWCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

N3meHenne BHYTpeHHEW SHEPTUM Tella MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEMCTBHEM CXAaTOro BO3[yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MmyTEM TpeHusl (BUICOAEMOHCTPAIHS).

N3menenune BHyTpeHHEH SHEpPTrUM (TeMIlepaTyphl) Telia MpU Terionepeaye.

OnpiT 1o aanabaTHOMYy pACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne yaenbHOU TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHaeHcaius. Mcnapenne u kurnenue. AOCONIOTHAs U
OTHOCUTEJIbHAS BIAXKHOCTh BO31ayxa. HacelmeHHblid mnap. YaenbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHUS CBOWCTB
kpuctamioB. JKuakue kpuctamwibl. CoBpemeHHble Martepuainbl. [lnaBnenuwe wu
KpUCTaJTM3alus. Y aeabHas TerioTa miasienus. Cyonumanus.

YpaBHeHue TEII0BOro 0anaHca.

TexHu4yeckre yCTPONCTBA W NPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHHU TMOJTYUYECHHUS] COBPEMEHHBIX MaTEpHUAJIOB, B
TOM YHCJIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolCTBa HACBIIICHHBIX TTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

Cnoco0bI u3MepeHus BIaXKHOCTH.

Hab6nronenne nHarpeBanust v MIaBJIEeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mMepenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JinekTpoauHaMuka
Tema 1. Inekmpocmamuxa
ONeKTpu3alMs TeJl. OJJNEKTPUYECKUM 3apsna. J(Ba BHIa DIEKTPUUYECKUX
3apsiaoB. 1IpOBOIHMKHK, IOUANIEKTPUKUA W MOJYNPOBOJHHUKU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsAa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToYedHBIN AJNEKTPUUECKUI 3apsi.
OnekTpudeckoe mnojie. Hanpspk€HHOCTR  dnekTpuueckoro  mods.  [IpuHiun



CYIIEPIIO3ULINMU DJIEKTPUUECKUX ToJeH. JIMHMKM HanpsiKEHHOCTH JJIEKTPUYECKOIO
TIOJIAL.

PaGora cun  oanekrpocrarudeckoro  moisa.  [lorennuman.  Pa3sHocTh
IOTCHIMAJIOB. [IpOBOAHUMKM W JUDNEKTPUKKA B BJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoémMKkocTb. KoHaeHcaTop. DNeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPa.
DHeprus 3apsyKEHHOT0 KOHAEHCaTopa.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: DSIIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpPOB,
KOHJIEHCATOp, KOIMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTPOKUCTBO U IPUHIIUII IEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3JIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEL.

[IpoBOIHMKH B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aIUTA.

JIMAIIEKTPUKH B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH ILIOCKOrO KOHJAEHCAaTOpa OT IUJIOLIAIH
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUBJIEKTPUYECKON MTPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHIEHCAaTopa.

Yuenuueckuii sxkcnepumenm, 1abopamopmvie pabomol

N3mepenne 3nekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [IocTOSTHHBIN TOK.

Hanpsoxkenue. 3akon Oma 1 yyacTka LENN.

OJIEKTPUYECKOE COINPOTUBIICHUE. Y IEIBHOE CONPOTUBJIEHUE BELIECTBA.
ITocnenoBarenbHOE, NApaLIENBHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

PabGora »snexrtpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCT
AIEKTPAYECKOTO TOKA.

DJIEKTPOJIBUKYINAsl CUJa U BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKAa.
3akoH Oma JJ1s TOJTHOM (3aMKHYTOM) 3JIeKTpr4YecKoi nenu. KopoTkoe 3aMbIKaHueE.

DJIEKTpOHHAasi  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEPXIPOBOJUMOCTb.

DIIeKTpUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomympoBOAHHKH. CobOcTBeHHas 151 MIPUMECHAS ITPOBOJIUMOCTD
noJynpoBoaHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKHI TOK B  pacTBopax M  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALIMS. DIEKTPOIU3.



DJIEKTpUYECKHl TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHbBIN
pa3psan. Momuus. [1nazma.

TexHHuecKue yCTpPOHCTBA M IPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTejbHble MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYHTPOBOIHUKOBBIN 1101, TaJbBaHUKA.

Jlemoncmpayuu

M3mepeHne cuiibl TOKAa U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJAHUKOB OT JUJIMHBI,
IUTOLIAAH TMONIEPEYHOr0 CEYECHUs U MaTepHaa.

CMelaHHOE COeTMHEHHE POBOJIHUKOB.

[IpsiMmoe wu3MepeHHe >NeKTpOoABMKYIIEH cuibl. KopoTkoe 3aMblKaHHe
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTH COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

HckpoBoii pa3psia ¥ IPOBOJAUMOCTS BO3yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTD IUOA.

Yuenuueckuii sxcnepumenm, 1abopamopmuvie pabomul

N3y4yeHune cMEeIaHHOro COeMHEHUST PE3UCTOPOB.

N3mepenne 37MeKTpOABUKYILIEH CHIIBI MCTOYHHUKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue snexrposusza.

MesxnpeamMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce oCylecTBIsE€TCS C
y4E€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMHM MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, Ireorpa(uu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYyYHOIO
NO3HAHM: SIBICHUE, HAy4YHbIH (akT, rumores3a, Qu3uMveckas BEIMUYMHA, 3aKOH,
Teopusi, HAOIIOCHHUE, IKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHHEe CUCTEMBbl ypaBHEHWM, JuHEHHas (yHKLHS,
napaboma, runepOosna, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocusa: mexanudeckoe JBHKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEIUI0O0OOMEH KMBBIX OPraHU3MOB (BUABI TEIUIONEpENayH, TEMIOBOE PAaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJSIpHAas Macca, TEIUIOBBIE CBOMCTBAa TBEPHABIX TEN, >KUIKOCTEH M



ra3oB, SJIEKTPHUUYECKHE CBOMCTBA METAJIOB, AJEKTPOJIUTHUYECKAsT AUCCOIMALUS,
rajbBaHUKA.

l'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUe IBWIKEHUU C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJIIUIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKe (pakera, BOJAOMET U JPYyTHE), IBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOouHa, ObITOBOW XOJIOAMJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJIE HaHOMATEpPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTpYWHBIN IPUHTED, AIIEKTpOHArpeBaTEIbHbIC npuOopkI,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. DinekTpoauHaMuKka

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3anMoOAeHCTBUE  IIOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnosne. Bexkrop MarHutHOM uHHAYKUMH. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJied. JIMHUM MarHUTHOM MHAYKIMU. KapTWHa NMHUN MarHUTHOM
WHIYKIWH TOJISI HIOCTOSHHBIX MArHUTOB.

MarauTHOe TMOJi€ TNPOBOJHMKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHuTHOrO TOJISI JUIMHHOTO MPSMOr0 IPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaencTBrue nNpoBOJHNUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJyJIb U HAITPABJICHUE.

Cuna Jlopenua, €€ MOyJIb U HaIlpaBJIeHUE. [[BUKEHHE 3apsIAKEHHON YaCTHIIbI
B OJTHOPOJIHOM MarHuTHOM mosie. Pabora cuier Jlopenna.

SBneHne dyeKTpoMarHuTHOM MHAYKUMU. [IOTOK BeKTOpa MarHWTHOU
UHAYKUUU. OJEKTPOJABIDKYIIAs CUIa HMHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykuuu @apanes.

BuxpeBoe nsnexkrtpuueckoe 1osie. DJEKTPOJABMKYILIAS CUJIa HHIYKIUU B
IIPOBOJIHUKE, JBWKYILEMCS IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBIIEHME CAMOMHIYKLUMHU. OJIEKTPOABWXKYILIAS CHJIA
CaMOMHIYKIIUH.

OHeprusi MarHUTHOTO MOJISl KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHu4yeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: IIOCTOSHHBIE
MarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTrATEIb, YCKOPUTEIN DJIEMEHTapPHBIX
YaCTHUIl, MHAYKIMOHHAs 1€Yb.



Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YyKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIUM MAarHATHOTO TOJIA.

B3aumopericTre 1ByX NPOBOJHUKOB C TOKOM.

Cuia Amnepa.

HenctBue cuibl JIopeHI1a Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON MHYKIHH.

[IpaBuio Jlenua.

3aBUCUMOCTh JJIEKTPOJIBUAKYIIEH CUJIBI MHIYKIIMA OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBrieHME CaMOUHYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomoi

N3ydyeHrne MarHuTHOTO MOJIs KaTYLIKU C TOKOM.

HccnenoBanune nelcTBUSI MTOCTOSSHHOTO MAarHUTA Ha pAMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHYKIMH.

Paspnen S. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUMHbIE KONEOAHUA

Konebarenbnass  cucrema. CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
IMapmonunyeckue xonebanus. [lepuon, wactora, amrumryna u (aza KosieOaHUU.
[IpyxuHHBIM MasATHUK. MaTeMaTU4eCKUM MasATHUK. Y PaBHEHUE TAPMOHUYECKUX
kosnebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJieOaHUS B
ucaibHOM KOJIeOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIYy MEXaHUYEeCKUMHU U
ANEKTPOMAarHuTHEIMU KosiebanusiMu. Dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPTUU B UJI€ATHHOM KOJIe0aTEeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KoneOaHusX. BbIHYK/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

ITepemennbiii  TOK. CUHYCOMIAJNBbHBIA TMEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIPsKECHUS.

Tpancpopmarop. [IpousBoacTBO, nepegadya U NOTPeOICHUE DIEKTPUUECKON
SHEPruM. JKOJOTUUECKUE PUCKHU TPU MPOU3BOJICTBE AJIEKTpodHepruu. KymnbTypa
WCTI0JIb30BAHUSA 3JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHME: DIIECKTPUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, IMHUM JJICKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeNbHOW CHUCTEMbI (TIPY>KUHHBIN WM
MaTeMaTUYECKUI MasiTHUK).



Habmronenue 3aryxarommx KojieOaHHH.

HccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJICOAHMIA.

Hab6nronenue pezonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHUST OT BPEMEHM) IS
AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1OCHENOBATENBHOM COEAMHEHUU PE3UCTOPA, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenps TMHUY ANEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HccnegoBanue 3aBUCUMOCTH TIEPHOJIa MabIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne nNEpEMEHHOr0 TOKa B LENH W3 IOCIEAO0BATEIbHO
COEAMHEHHBIX KOHJEHCATOPA, KATYIIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u IneKmMpoMaZHUMHbLE 0JIHbL

Mexanuyeckue BOJIHBI, ycioBus pacnpoctpaHeHus. llepuon. Ckopocthb
pacnpocTpaHeHuss M JuHA BodHBL. [lomepeuHble W MPOJOJIBbHBIE BOJHBI.
WNurepdepenuus u audpakuns MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS M3JTYyUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus BektopoB E, B, V B anekrpomaruuTtHoil BoaHe. CBoMcTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJIsSpU3auns, AUPpaKuus,
uHTeppepeHius. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[Ilkaya 371€KTPOMarHUTHBIX BOJIH. [IpUMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3K U TeneBUAcHUA. Pannonokanus.

DIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHHuecKkrue yCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YJIbTPAa3ByKOBas [MAarHOCTHKa B TEXHHKE M MEIMILIMHE, panaap,
pamuonpuéMHHEK, TEICBU30D, aHTeHHA, Tenedor, CBU-meus.

Jlemoncmpayuu

ObpazoBanue 1 pacIpOCTPAHEHUE TOTIEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOGmtomieecs Teao Kak HICTOYHHK 3BYKa.

Haburoienne otpakeHus: U MpeoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6nronenue nuntepdepernm u qnudpakiuy MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmroneHne cBsi3u IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOW H
4acCTOTOU KOJIeOaHMiA.



UccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)XeHue,
pesioMIIeHHUE, MOoJIspu3anus, Tudpakivs, UHTephepeHITus.

Tema 3. Onmuxka

['eomerpuueckas onruka. IIpsAmoiMHENHHOE pacnpoOCTpaHEHHUE CBETa B
OIHOPOJHOM cpene. JIyd cBera. TOUCUHBIN UCTOYHUK CBETA.

OTtpakeHue cBera. 3akoHbI OTpakeHus cBera. [locTpoeHne m3o0pakeHu B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceeta. CioxHbli coctaB Oesnoro cera. L[Ber.

ColOuparomie © pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosTHUE W ONTHYecKas cuia TOHKOW JuH3bL. [locTpoeHue uzoOpaxeHuil B
coOMparolux U pacceuBaromux JuH3ax. Gopmyna TOHKOW JTUH3BI. YBelUYEHUE,
JlaBaeMoe€ JINH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKON ONITHKHU.

BonnoBast ontuka. Wurepdepeniusi cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOACHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HMudpaknus cBera. JudpakiuonHas pemérka. YcCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMyMOB TIIpM NaJ€HUM MOHOXPOMAaTHYECKOTO CBETAa Ha
IU(PAKLMOHHYIO PEIIETKY.

[Tonapuszanus caera.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OnTHKa, TU(PPaKIMOHHAS PEIIETKA, TTOISIPOUI.

Llemoncmpayuu

[IpssmonuHeliHOE pPacCHIpOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHHUE CBETA.
OnTuueckue mpruOOPHI.

[TomHOE BHYyTpEHHEE OTpaxeHne. Moaenb CBETOBOAA.

HccnenoBanune cBOMCTB N300paKeHUH B JTMH3AX.

Mopnenn MUKpOCKoOIa, TEIECKOIIA.

Habmonenue narepdepeHIum cera.

Hab6nronenue nudpaximm cBera.

Habmronenue nucnepcuu cBera.

[TonmyyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonydenne cnekTpa ¢ MOMOIIBI0 AUMPAKITMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol



N3mepenue nokasaresns NpesioMIIEHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHU B JIMH3AX.
Hab6nronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI CIEHUAIBHON TEOPUH OTHOCUTEIHLHOCTH

['panuupl  NpUMEHHMMOCTH  KJIacCHueckoM — MexaHuku.  [locTtynatel
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIMI OTHOCUTENBHOCTH DWHILITEWHA.

OTHOCHTENIBHOCTh OHOBPEMEHHOCTH. 3aAMEMJICHUE BPEMEHU M COKPAILCHHE
JUTUHBI.

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPTUE U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPTHs
IIOKOSI.

Pasznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®ortonsl. opmyna [lnanka cBs3u s3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMIyJbC PoToHA.

OtkpsiTue u uccnenoBanue porodddexra. OnbiThl A. I'. CtoneroBa. 3aKoHbI
dboTodddexra. YpaBHenue DiinHmreitHa s porosrddekra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenue ceera. OnwiThl I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuYecKkre YCTPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs: OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®oTordhhHeKT Ha YCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIHETO (HOTO3PdeKTa.

Cseroauon.

Conuneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -H4acTHII.
[lmanerapnas mogxenb aroma. Ilocrtynmatrer bopa. U3nydyenue u morjomnieHwue
(GOTOHOB TpW Mepexojie aToMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroil. Bumsl
criekTpoB. CIIEKTp YPOBHEU 3HEpTrUU aTOMa BOJAOPOAA.

BonHoBsie cBoiicTBa yactuil. Bonusl e bpoiisa. KopnyckynsipHO-BOJITHOBOM
JTyau3M.

CHoHTaHHOE U BBIHYXICHHOE U3Ty4YCHHE.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), 1a3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Monens onbiTa Pesepdopna.
OnpeneneHne JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue nuHeyaThIX CIIEKTPOB U3ITyYECHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol
Habmronenue nuHeyaToro crekrpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, J10Ka3bIBAIOLIUE CIO0XKHOCTh CTpoeHUs snapa. OTKpbITHE
pagunoaktuBHOCTH.  OmnbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paauoakTuBHOro wu3inydeHus. CBoiicTBa anbda-, OeTa-, raMMa-u3JIy4eHHs.
Bisinue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TpoTOHA M HeWTpoHa. HykionHnas monens supa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Torsl.
Anbda-pacnaa. OJNEKTPOHHBIM U TO3UTPOHHBIM Oera-pacnan. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOIO pacIaja.
DHeprus CBA3M HYKJIOHOB B siipe. SAnepubie cuibl. Jlepekt Maccol sapa.
SnepHble peakuuu. JleneHne U CUHTES sIep.
Anepuwiii peakrop. Tepmosinepusiii cuHTe3. [IpobGiieMbl W TEPCHEKTUBHI
AIEPHON DHEPTETUKHU. DKOJIOTUUYECKHAE ACTIEKTHI IAEPHON YHEPTETUKMU.
DneMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
Meroabl HaOMIOAEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.
®dyHaaMeHTalbHbIE B3aUMOAEHCTBUA. EAMHCTBO PU3nUYecKoi KapTUHBI MUPA.
TexHu4yeckue yCTpOMCTBAa M NMPAKTHUECKOE TPUMEHEHHE: JT03UMETP, Kamepa
BuiibcoHa, sinepHblil peakTop, aToMHas 0oMoa.
Llemoncmpayuu
CuéTunK MOHU3HUPYIOIMX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanue TpeKoOB YacTuIl (110 TOTOBBIM oTOrpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPUIUKH

Dranbl pa3BUTHUs acTpOHOMUU. [IpuKIagHOE U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMHUM.

Bun 3Bé3nnoro Heba. Co3Be3ausi, sSpKU€ 3BE3[BI, IUIAHETHI, UX BHIMUMOE
JBIDKCHUE.

CosiHeuHas cucrema.

Connue. ConHewHast akTUBHOCTh. Mctounuk sHeprunm ConHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpaibHBIM Kilacc —
CBETUMOCTBbY». 3BE3/Ibl TJABHOM TOCIJIEIOBATEIILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3J TJIAaBHOW MOCJEA0BATEILHOCTU. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE TMPEJICTABICHUSI O MPOUCXOKAECHUU U 3BoJoIuu CosHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Muieunsiii [TyTe — Hama T'amaktuka. Ilonoxenune m aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B sApax
rajgakTHK.

Bcenennas. Pacmimpenue Beenennoit. 3akon Xa06ma. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PemmkToBOE M3ITydeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOieMbl aCTpOHOMHUH.

Vuenuuecxue nabnooenus

Ha6nronenus HeBOOPYXEHHBIM TJIA30M C KCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI ONIpeJieSIeHUs] TOJI0KEHNSI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be311s1 CeBEpHOro MOJIyIIapHs U IPKUE 3BE3bI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro I1yTu.

Oo6o01maroiiee NOBTOPEHNE

Ponp Qusuku u acTpoHOMHU B IKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax NesaTebHOCTH YEI0BEKa, POJib U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOUM HAyYHON KapTUHE MHUPA, poJib (PU3UUYECKON TEOpUHU
B (OpPMUpPOBAHUM TMPEJACTABICHUN O (PU3MUECKON KapTUHE MHpA, MECTO
bu3nYecKor KapTUHBI MUpa B OOILEM PSITYy COBPEMEHHBIX €CTECTBEHHO-HAaYyYHBIX
MPEJICTAaBICHUN O IPUPOJIE.

MexknpeamMmeTHble CBS3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kimacce ocyiecTBisiercs ¢
YYETOM COJEPKATEIBbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHd MAaTEMaTHUKH,
OMOJIOTUH, XUMUH, reorpa(uu U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4HOIO
MO3HAHUS: SIBICHHE, HAy4HbIM (akT, rumnoresa, (unMyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICTTMPOBAHNE, MOJIE]b, U3MEPEHUE.

Mamemamuka: pelIeHWE CUCTEMBl YPAaBHEHHMM, TPUIOHOMETPHUYECKHE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPHl M MX IMPOCKIHUH HA OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
IIPOU3BOHBIC DJEMEHTAPHBIX (YHKIUMH, TPHU3HAKH TOJ00US TPEYTrOJHHUKOB,
ompeeseHUe TUIONIAIN IIIOCKUX (GUTYp U 00bEMa Tell.

buonocusn: »nekTpuueckue SBICHHS B JKMBOW MPHUPOJE, KoJieOaTeabHBbIC
JBU)KEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B KUBOW NPUPOAE, NECUCTBUE
paaranyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOCHUE ATOMOB M MOJIEKYJI, KPUCTAIUINYECKAS] CTPYKTypa TBEPABIX
TeJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBIN
aHAJIN3.



l'eocpaghua: wmarHWTHBIE TIONMIOCA 3EMIIM, 3aJIeKM MAarHUTHBIX Py,
dboTochEMKA 3eMHOM IMOBEPXHOCTH, TIPEJCKa3aHUE 3eMJICTPSCCHUM.

Texnonocusa: NWUHUU DJIEKTPOIEpenady, TEHEpaTop IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTE)Ib, WHAYKIMOHHAA I€4b, pajap, PaadoONpUEMHUK, TEIECBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAas ONTHKA,
COJIHEUHas OaTapes..



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpenmera «®Pusnka» Ha YpPOBHE CpPEIHEro OOIIETro
oOpa3oBanus (6a30BbIN YPOBEHb) MOJKHO OOECHEUYUTHh JTOCTHKEHHE CIETYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUSI yUeOHOTro npeaMera «Pu3nKay T0IKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTHh OOY4YaroImMXCSI PYKOBOJCTBOBATHLCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WLMUEN JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM, TO3UTHUBHBIX BHYTPEHHUX  YyOEXJEHUN, COOTBETCTBYIOIIMX
TPAJUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITa U OMBITA JEATEILHOCTH B MPOIIECCE peaiv3allid OCHOBHBIX HaINpaBJICHUN
BOCITUTATEJIbHOMN JAEATEIHbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKTAHCKON MO3UIIMU 00YUYaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTRA;

NPUHATHE  TPAJUIMOHHBIX  OOMICYETOBEYECKUX T'YMAHUCTUYECKUX H
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPa)KIaHCKOIrO
001IecTBa, y9acTBOBAaTh B CAMOYITPABICHUHN B 00pa30BaTeILHON OpraHU3aIlNM;

YMEHHUE B3aUMO/JIEMCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUSIMHA U Ha3HAYCHHUEM;

FOTOBHOCThH K T'YMaHUTAPHOW W BOJIOHTEPCKOM EATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHUA:

c(hopMHUPOBAHHOCTH POCCUHCKOU IpaXkIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JIOCTHKCHUSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3HKU U TEXHUKH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOopMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITHIECKOTO IMMOBEACHUS;

CITIOCOOHOCTh OIICGHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJE B
JESITEILHOCTH YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIETO;

4) 3CTeTHYeCKOr0 BOCITUTAHUS:

ACTETUUYECKOE OTHOILIICHUE K MUPY, BKJIKOUYAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
NpUCYIIETo (GU3NUECKON HAyKe;



5) TPyA0BOT0 BOCIIMTAHUS:

UHTEpPEC K pa3uuHbIM cdepam mpodhecCUOHATBHOU JeATEeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymiei nmpodeccuu U peain30BbIBATh COOCTBEHHBIC )KU3HCHHBIC TJIAHBL;

TOTOBHOCTBH U CIIOCOOHOCTh K 00Opa30BaHUIO U caMO0Opa30BaHHIO B 00JaCTH
(U3MKH HA TIPOTSKEHUH BCCH KU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh HKOJIOTHYECKON KyJIbTYphl, OCO3HaHHE TJI00aTHLHOTO
XapakTepa 3KOJOTHIECKUX MPOOIIeM;

TUTAHUPOBAHKE U OCYIIECTBIICHUE ICHCTBUI B OKPYXKAIOIICH cpejie Ha OCHOBE
3HAHUSA [IeJIe YCTOWYNBOTO PA3BUTHS YEIIOBEUECTBA;

pacUIMpEeHHE OTbITA JICITEIHOCTH OSKOJOTHYSCKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TI0 (DU3HKE;

7) IEHHOCTH HAYYHOT0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUCCKON HAYKHU;

OCO3HAaHWE IICHHOCTH HAYYHOW JCATEIBHOCTH, TOTOBHOCTH B IIpPOIIECCE
U3ydeHUs (UMK  OCYIICCTBIATH  NPOSKTHYID H  HCCIEAOBATEIIbCKYIO
NeATETbHOCTh HHIUBUIYAJIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YYeOHbIEe 1eHCTBUSA
Ba3oBble Jjoruueckue a1eyicTBUA:
CaMOCTOSITENIbHO  (opMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeNenaATh UENU ICATEIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JIOCTHIKCHMUS;
BBIABISAITH 3aKOHOMEPHOCTM U TMPOTUBOPEUMSI B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBIICHUSX;
pa3pabarbiBaTh IJIAH PEIICHUS MPOOJEMBbI C YYETOM aHAIM3a HUMEIOIINXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIESITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKU MOCIEACTBUIN AEATEIIbHOCTH;
KOOPAVUHUPOBaTh M  BBHIMIOJHATH pabOTy B YCIOBUSX  PEAIbHOrO,
BUPTYaJIbLHOIO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TTPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBare/bCKHe JeHCTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATHUSMH U METOAAMHU
du3ndecKoil HayKu;



BJIQ/ICTh HABBIKAMHU y4e€OHO-MCCIICIOBATEIBCKON W MPOSKTHOMN NESITEILHOCTH
B 00siacTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEJIbHOMY TMOUCKY
METOJIOB pelIeHusl 3a/iady (PU3UYECKOTO COJIepKaHUsS, TPUMEHEHUIO Pa3INYHBIX
METO/IOB [TO3HAHMS;

BJIQJIETh BHUJAMH JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO W TMPHUMEHEHHI0O B Pa3jIMYHBIX YYEOHBIX
CUTYaIlUsX, B TOM YHCJIE ITPH CO3JIaHUH YIeOHBIX IPOSKTOB B 00JIaCTH (DU3HKH;

BBISIBJISITh  TIPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaIM3WpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIICHHs, HaXOJWUTh apryMEHTHhI IS JI0Ka3aTeIbhCTBa
CBOMX YTBEPKJICHHUIA, 3a71aBaTh MTAPAMETPHI M KPUTEPHUH PEIICHUS;

aHAIM3WPOBATh TIONYyYEHHBIE B XOJ€ pEHICHUS 3a7adyd pe3yJIbTaThl,
KPUTHUYCECKH OICHUBATH X JIOCTOBEPHOCTH, IIPOTHO3UPOBATh M3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa3oBaTEIbHOU
NEeATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKEe B TPAKTUYECKYIO 00JacTh
KU3HEICSITCIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX IIPEIMETHBIX 00JIaCTEeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHSI,

CTaBUTH MPOOJIEMBI M 33/1a4UH, JOITYCKAIOIINE albTePHATUBHBIE PEIICHUS.

PabGora ¢ ungopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJydeHHs] WHPOpMAIU (HU3HUECKOTO COACPKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh IOWCK, aHAJW3,
CUCTEMAaTH3aIMI0 W WHTEPIpPETaui0 WH()OpPMAIMU pa3IWYHBIX BUAOB U (GopM
IIPEICTABIICHNS,

OIICHUBATh JOCTOBEPHOCTHh MH(GOPMAIIHH;

UCIIOJIB30BaTh  CPENCTBa  WH(DOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA B PENICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX
3a1a9 ¢ COOJIOJICHMEM TPeOOBAaHWM JSPrOHOMHKH, TEXHHUKH OE30IaCHOCTH,
TUTHEHBI, PECypCOCOEpeKEHUs, TMPaBOBBIX H OJTHYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MTaCHOCTH;

co37aBaTh TEKCTHl (U3MUECKOTO COJACPKAHUS B PA3IUYHBIX (PopMarax C
y4€TOM Ha3HAYCHUS WH(DOPMAIUU U TICJICBOM ayIUTOPHH, BEIOMpAsi ONITUMAILHYIO
¢dbopMy TIpeICTaBICHUS U BU3yaJIU3aIUH.

KoMMyHHKaTHBHBIE YHHBEpPCcAJIbHbIE YUeOHbIe 1elicTBUS:
OCYLIECTBJISITh OOLIEHWE HAa ypoKax (U3UKM U BO BHE-YPOUHOU
NEATENbHOCTH;



pacrmo3HaBaThb NPEANOCBUIKM  KOHQUIMKTHBIX CHUTyalldid M  CMsT4aTh
KOH(MITUKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M WHJIUBHUIYaJIbHOM
paboTHI;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBUH C y4€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEHN KaXKI0r0 YjieHA KOJIJIEKTHBA;

OpUHUMATh  I[IeJIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUSL MO €& JOCTUKEHUIO: COCTaBIATH IUJIaH JCHCTBUM,
pacmpeneniarb pojdd ¢ y4€TOM MHEHUHM Y4YaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJAJla U KaXKJIOr0 yYaCTHHKAa KOMaHIbl B
o01Iui pe3ysbTat Mo pazpadoTaHHBIM KPUTEPUSIM;

npeajaraTh HOBBIE TPOCKTHI, OICHUBATh HACH C TMO3WIMU HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTHUECKON 3HAYHNMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIIUsX, IPOSIBIIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HHUITHATHBHBIM.

PerynsiTuBHbIE YHHBepPcaJbHbIE YUeOHbIE 1eiCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENBHYIO JIESITEIIBHOCTh B 00JacTH
GU3MKH W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYITUPOBATH
cOOCTBEHHBIE 3aa4H;

CaMOCTOSITEJILHO COCTaBJISITh TUTAH PEIICHHS PAcUYCTHBIX M KadeCTBEHHBIX
3aj1ad, IJIaH BBIMOJTHEHUS MPAKTUIECKON pabOThI ¢ yIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOUTCHHUIA;

JlaBaTh OLIEHKY HOBBIM CHTYaIlUsIM;

pacIupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh e€ro, Oparb Ha cebs
OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO W TMPOSBICHUIO J3PYIUIMH B 00JIaCTH
(U3HKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN M KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOIMOHATbHBIH HHTEJUIEKT:

JaBaTh OICGHKY HOBBIM CHUTYaIUsIM, BHOCHUTh KOPPEKTHBHI B JEATEIbLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM;

BJIQJICTh  HABBIKAMHM  TIO3HABATEILHONH  pedIeKCMM  KaK  OCO3HAHMS
COBEpIIACMBIX JICUCTBHH ¥ MBICIUTEIBHBIX IPOIECCOB, WX pE3yJbTaTOB U
OCHOBAaHHUIi;



UCIIOJIb30BaTh MPUEMBI PeIIEKCUM ISl OLIEHKH CUTYalluu, BbIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHWBAaTh PUCKM U CBOEBPEMEHHO IPUHHUMATh pEIHICHUS M0 HUX
CHI)KEHUIO;

OpUHUMATh MOTHBBI W apPryMEHTHl JPYrHMX TpPH aHaliu3e pe3ysbTaToB
NeSTeIbHOCTH;

MPUHUMATH ce0s1, MTOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

OpPUHUMATh MOTHBBI W apryMEHTBhl APYIMX WIPH aHalu3e pe3yJbTaToB
NeSTebHOCTH;

PU3HABATH CBOE MPABO M MPABO APYTHX HA OMIUOKH.

B nponecce nocTikeHHs] JIMYHOCTHBIX PE3YJIbTAaTOB OCBOEHUS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpPEAHEro oO0Imero ooOpa3oBaHus Yy OOyYarolmuxcs
COBEPILEHCTBYETCSA HMOILIMOHATLHBIN WHTEJIEKT, IpeAnoararonmii
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJETh HAIIPABICHUS Pa3BUTHA COOCTBEHHOM IMOIIMOHAIBLHOUN CepHl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMsI, BKIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIIOCOOHOCTh aJanTUPOBATHCA K
HMOILIMOHAIBHBIM H3MEHEHHSIM U MTPOSBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAlLIMM, BKIIIOYAIOIIEH CTPEMIICHUE K JTOCTHKECHUIO LIENH U
yCIexy, ONTHMHU3M, MHHUIIMATUBHOCTh, YMEHHE [EHCTBOBaTh HCXOJS W3 CBOMX
BO3MO>XHOCTEH;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IpYTHX, YYWATHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHs, CHOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CIOCOOHOCTH BRICTPAUBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, TIPOSIBIISITH MHTEPEC U Pa3peliaTb KOHPIUKTHI.

HPEJMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mnpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKHA M
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIIBHOCTH JIFOJIEH;

YUYUTHIBATh TPAHMIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCIIECH:
MaTepualibHas TOUKa, MHEpLUUaIbHas CUCTEMa OTCUETA, a0COIIOTHO TBEPIOE TEIIO,
UJICATBHBIN Ta3, MOJICJIM CTPOCHUS Ta30B, )XUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3aps]] IPHU pEIIeHUH (PU3NYECKUX 3a]1ay;



pacrno3HaBath (U3MUECKHE SBICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJAPHO-KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U
ANEKTPOAUHAMHUKNA:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIUHEUHOE
JBWKEHWE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE 10 OKPYXHOCTHU, HHEPIHs,
B3auMoJiericTBre Ten, nuddys3us, OPOYHOBCKOE JBUKEHHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl MPU HArpeBaHUU (OXJIAXKICHUH ), TETNIOBOE
paBHOBECHUE, UCIAPEHHE, KOHACHCAIMs, IUIABICHUE, KpUCTAILIA3AlUs, KUIICHHE,
BJIQYKHOCTbh BO3]lyXa, OBBIIIECHUE JIABJICHUS r'a3a IPU €ro HarpeBaHUM B 3aKPBITOM
cocyle, CBSI3b MEXAYy MapamMeTpaMu COCTOSIHHMS Tra3a B  H30Ipoleccax,
AJEKTpU3ALUS TeJl, B3aUMOJECHCTBUE 3aPsIJIOB;

OMKCHIBATh MEXAHUYECKOE JIBM)KEHHE, MCHOIb3ys (PU3NYECKUE BEIIUYUHBI:
KOOpJIMHATa, MYTb, MNEpPEMEIIeHHE, CKOPOCTb, YCKOpPEHHE, Macca Teja, CUJa,
UMITYJIbC Te€Jla, KHHETUYECKasl SHEprus, MOTEHUHUAJIbHAS JSHEPIrusl, MEXaHU4YecKas
paboTa, MexaHUYecKas MOIIHOCTh; MPU ONUCAHWU TPABWIBHO TPaKTOBATh
(bU3UYECKU CMBICT HCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS W EIUHUIIHI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEJIUYMHY C JAPYTUMU
BEJIMYNHAMU;

OTNUCHIBATh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJ M TEIUIOBBIC SBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIIMYMHBI: JaBlI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsi XaOTUUYECKOTO JIBIXKCHHUSI MOJICKYJI, CpeAHEKBaIpaTuIHAas
CKOpPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHSs 3HEprus, pabora rasa,
KO3(DPUIMEHT TMOJEe3HOr0 JACHCTBHUS TEIUIOBOIO JIBUTATENs; NpPU ONMHUCAHUU
NpaBUIILHO TPaKTOBaTh (DU3UYECKUM CMBICI HCHOJb3YyEMbIX BEJIMYMH, HX
0003HAYEHUS U €IWHUIBI, HAXOJIUTh (OPMYJbl, CBS3BIBAIOIIUE JIAHHYIO
(GU3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHHSI (IIPOLIECCHI), UCTIONb3YsT (PU3HUECKUE BEIWYUHBI: IIEKTPUUECKUN 3apsi,
ANEKTPUUECKOE MOJIEe, HANPSHKEHHOCTD IMOJIsl, MOTEHIMAJ, pa3HOCTh IMOTEHLNAJIOB;
Ipy ONHUCAHWHM TIPABWJIBHO TPAKTOBATh (PU3WYECKUA CMBICT HCIIOIH3YyEMBIX
BEJIMYHMH, WX OOO3HAYEHUS W EJUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHEC
JTAHHYI0 (PU3UYECKYI0 BETMYHUHY C APYTUMH BEIIMUYNHAMU;

aHATM3UPOBATh (DM3MYECKUE TIPOIECCHI W SBICHUS, UCIONB3YS (HU3HUECKHUE
3aKOHBI U MPUHITUIIBL: 3aKOH BcemupHoro Tarotenus, |, |1 u Il 3akonsr HeroToHA,
3aKOH COXpAHEHMS MEXAaHHUYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLHUI CYNEPHO3ULIUA CUJI, HMPUHIUII PABHONPABUS HHEPLUHAIBHBIX CUCTEM
OTCY€Ta, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON HEPruU TEIIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIIOTHON TeMIepaTypou, MEepBhI 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS
AJEKTPUYECKOro 3apsiga, 3akoH KyloHa, mpu 3TOM pasinyaTh CJIOBECHYIO



(opMyJTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPHUHLMIIBI JEHCTBUS  MalllMH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B
MMOBCEIHEBHOM KM3HHU;

BBIMOJHATh HKCHEPUMEHTHl MO HCCIENOBAaHUIO (DU3MUECKUX SBICHUN U
IIPOLIECCOB C HCIIOJIB30BAaHUEM IIPSIMBIX UM KOCBEHHBIX W3MEPEHUM, IPH 3TOM
(GopmynupoBaTh npobOiieMy/3ajady M TUIOTE3Y Y4YEOHOro AKCHEPHMEHTa,
coOuparh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYyAOBaHHS, MPOBOAMUTH ONBIT U
(opMyIMpOBaTh BBIBOIbI;

OCYIIECTBIISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYMH, IpU
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO W3MEPEHHUsI W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKHU ITOTPEIHOCTEH U3MEPEHMI;

UCCIIE0BaTh  3aBUCUMOCTU  MEXJIy  (U3MYECKMMHM  BEJIMYMHAMU  C
UCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCHUMOCTU (DU3UYECKUX BEIUYHUH B
BUJI€ TA0JIUII U TPa(UKOB, 1€JIaTh BEIBOJBI [0 pE3yJIbTaTaM UCCIEI0BAHMS;

cobroaTh npaBuia 0€30MacHOTO TPyJa MpU MPOBEACHUM HCCIEIOBAHUM B
paMKax y4deOHOIro OHKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKOW W MPOEKTHOU
NEeSATENBHOCTH C MCIOJb30BAHUEM H3MEPHUTENbHBIX YCTPONCTB U J1TAOOPATOPHOTO
o0opyi0BaHUs,

pemiath pacu€THhlE 3aJayd C SBHO 3aJaHHON (PU3HYECKOM MOJENbIO,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3a/1aui
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHUE BEIUYUHBI U (POPMYJIBI,
HEOOXOANMBIE NI €€ PEIIeHHs, TPOBOJUTh PAaCUYEThl U OLEHUBATH PEATLHOCTh
NOJIyYEHHOT'0 3HaYeHUs (PU3HUYECKON BEJINYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JJOTMYECKH HEMPOTUBOPEUHUBYIO
LENOYKY pPACCYXKIEHUN C OMOpPOM Ha HM3YyYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznuecKue IBICHUS;

UCTIONB30BaTh  MPU  pElIeHWH  y4eOHBIX  3aJady  COBpEMEHHbBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBICHUs y4eOHOM U HAyYHO-TIONMYJSPHON MHGOpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIyYaeMyI0 HH(OPMAIIHUIO;

IPUBOIUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IPOLECCOB OKPYKAIOIMIEr0 MUpa, B pPA3BUTHE
TEXHUKH U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOM KU3HU
Ui obecrieyeHus: 6€30MacCHOCTU MPU OOPALEHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU



YCTPOWUCTBAMH, JJISi COXPAHEHUS 3/I0POBbS M COOJIOJICHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKAIOIIEH Cpee;

paboTarb B TpYIIE C BHIMIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
IUTAaHUPOBATh pabOTy TPYIIbI, palMOHATBHO PACIpPENeNsiaTh OO0S3aHHOCTH U
IUTAHUPOBATH JICSITENILHOCTh B HECTAHAAPTHBIX CUTYaIUSIX, aJI€KBATHO OLICHUBATh
BKJIAJ] KaXKJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE PACCMATPUBAEMOMN TIPOOIEMBI.

K konmy oOyuenus B 11 kJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSl YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (GU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKOW AEATEIBHOCTU JIOJEH, IEJOCTHOCTh M €IUHCTBO
(bu3HUecKol KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TMPUMEHEHUS W3YUYEHHBIX (U3MUECKHX MOJIeNeil:
TOYEUYHBIN JEKTPUUECKUN 3apsif, Ty4d CBETa, TOYEUHbIH UCTOYHUK CBETA, siiepHas
MOJIe]Ib aTOMa, HYKJIOHHas MOJENIb aTOMHOTO siapa MpH PEIICHUH (PH3NISCKUX
3azay;

pacno3HaBaTh (U3UYECKHUE SIBJICHUS (TIPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAHTOBOW (DPU3HMKH: IJICKTPpHUYECKAS MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICHCTBHS TOKA, B3aUMOJCHCTBHE
MarHuTOB, SJEKTPOMArHWUTHAs WHIYKIWSA, JIEHCTBME MArHUTHOTO TIOJS Ha
IIPOBOJHUK C TOKOM W JIBIDKYIIUICS 3apsl, JJCKTPOMArHUTHBIE KOJCOaHWS W
BOJIHBI, TMPSIMOJIMHEHHOE pPACIPOCTPAHEHUE CBETAa, OTPAKECHHE, MPEIOMIICHUE,
uHTepdepeHusa, audpaknuss W TOMIpU3alus CBETa, JHUCIEPCHS CBETa,
doTornexTpuueckuii 3pdekt (poToaddekT), CBETOBOE J1aBIeHUE, BOZHUKHOBEHHE
JUHEWYATOro0 CIHEKTpa aroMa BOJIOPOJla, €CTECTBEHHAass W HCKYCCTBEHHas
PaaNOaKTUBHOCTE;

OMHCHIBATh HM3YUYEHHBIC CBOWCTBAa BEMIECTBA (DJEKTPUUYECKHE, MATHHUTHEBIEC,
ONTHYECKUE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTH  PA3JIMYHBIX  Cpel) U
ANIEKTPOMATHUTHEIE SBJICHUS (TIPOIIECCHI), WCIOJB3Yysl (pU3WdYecKrne BEITMYUHBIL:
ANEKTPUYECKUHN 3apsiji, CHJIa TOKA, JJICKTPUUECKOE HANPsDKEHHE, DJICKTPHUECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAIOB, AJEKTPOJBIDKYIAs Cuia, paboTa TOKa,
WHAYKIMS MarHUTHOTO TMOJs, cuia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYIIK{A, SHEPTUS DJICKTPUYECKOTO M MArHUTHOTO IOJICH, TIEPHOJ U 4YacToTa
KoiebaHnii B KoJiebaTeIbHOM KOHTYpe, 3apsa M Cujla TOKa B IIpoIlecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHu#, (HOKYCHOE pacCTOsSHUE U
ONTHYECKasi CHWJa JIMH3BI, TIPU OMHCAHUHU MPaBUIHLHO TPAKTOBATh (U3MUECKHI
CMBICIT HCTIOJB3YE€MbIX BEIUYWH, WX O0O3HAYCHUS U EIUHUIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JIaHHYIO (DU3WYECKYI0 BEIUYHHY C JPYTUMH
BEJIMYMHAMU;



ONUCHIBAaTh M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHl, HCIOIb3Ys
¢dusznueckre BEIMYMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI H
4acTOTa CBETA, SHEPIHs U UMIYJIbC (OTOHA, IEPUO]T TIOJypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIIEpP, TPU OINMUCAHUU TPABUIBHO TPAKTOBaTh (PU3UYECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHUS W €JIMHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIONIME JIAaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYHMHAMH,
BBIYUCIIATH 3HAUCHUE (PU3NUECKON BETUUNHBL;

aHAIU3UPOBaTh (PU3UUECKUE MPOLECCHl U SBJICHUSA, UCIONb3YS (HU3HMUECKUE
3aKOHbI W MPUHLMIBL 3aK0H OMa, 3aKOHBI MTOCIEA0BATEIBHOIO U NapaJIEIbHOTO
COEAMHEHHs] TMPOBOJHUKOB, 3aKOoH Jxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJIMHEWHOrO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa st Pororddexra,
3aKOH COXPAaHEHWs JHEPTrUH, 3aKOH COXPAHEHHSI MMIIYJIbCA, 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHHs MacCOBOrO 4HUCIa, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAKEHHE U YCIOBUSA (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH;

ONpeeNsaTh HallPpaBJICHUE BEKTOPa MHIYKIIMA MArHUTHOTO MOJISl POBOJIHHUKA
C TOKOM, cuJibl AMmnepa u cuiibl JlopeHua;

CTPOUTh U ONMCHIBATh H300paKEHUE, CO3[aBAEMOE IIJIOCKUM 3€pKaioM,
TOHKOM JIMH30M;

BBINIOJIHATh HKCIIEPUMEHTHl 1O HCCIENOBAHUIO (DU3UYECKUX SIBICHUU H
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX HM3MEPEHUH: MpPU 3TOM
dbopmyspoBaTh npoOieMy/3aadyy M TUNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOIO 00O0pYyHOBaHMS, MPOBOAUTH ONBIT WU
bopMyIUpOBaTh BHIBOBI;

OCYLIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3NUECKUX BEIUYUH, MIPU
3TOM BBIOHMpATh ONTHUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKH IOTPEITHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCHUMOCTH (U3WYECKUX BEIMUYMH C HCIOJb30BAHUEM
NPSIMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHMPOBATh YCTAHOBKY, (UKCHPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BHUJAE TAOJIHI] U
rpaduKoB, IeaTh BHIBOJBI 10 Pe3yJIbTaTaM UCCIICIOBAHMS;

coOiroaaTh mpaBuiia 6€30MacHOro TpyJa MpH MPOBEICHUN HCCIEIOBAaHHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM W MPOEKTHOM
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPaTOpHOIo
000py10BaHUS,

pemarh pacuéTHhlE 3aJa4dl C SBHO 3aJaHHON (DU3UYECKOW MOJENbIO,
UCTIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIN3a YCJIOBHS 3a/1auu



BBIOWpATh (PU3UYECKYIO MOJEIb, BBIJACIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEoOXOouMbIe NIl €€ pelIeHUs, NMPOBOIUTH PAcU€Thl M OLICHUBATH PEaIbHOCTh
MOJIYYeHHOT0 3HAYeHUS (PU3HUUECKOU BEIMYUHBI;

pelaTh KaueCTBEHHBIE 33/1aUi: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUUBYIO
IEMOYKY PACCYXICHUN C OMOpPOM HAa HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(du3nIECKUE SBICHHUS,

UCTIONB30BaTh  TNPU  pPEIICHWW  y4eOHBIX  3aJad  COBpPEMEHHBIC
MHGOPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
Y TIPEJICTABJICHUS y9eOHOW W HAyYHO-TIOMYJISIPHONH WH(POPMAIUH, TIOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMyI0 HH(OPMAITHIO;

OOBSICHATh TNPUHIUIBI JEHCTBUS MAaIlluH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS MX OE30MMaCHOTO MCIIOIB30BAHMS B TTIOBCETHEBHOMN
KU3HU;

NPUBOIUTH IPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BHUTHE
TEXHHUKHU U TEXHOJIOTHA;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA TO (PHU3UKE B MOBCEIHEBHON JKU3HU
JUTsl o0ecrieyeHus: 0€30MacCHOCTH IIPU 00palllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHHUS 37I0POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeJIE;

paboTaTh B TpyNIe C BHINOJHEHHEM pAa3IMYHBIX COLMUAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYMNIBl, PAMOHAIBHO paclpenessTh OO0S3aHHOCTH U
IUTAaHUPOBATH JEATEIHHOCTh B HECTAHIAPTHBIX CUTYallUAX, aJIeKBAaTHO OIEHUBAThH
BKJIQ/] K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHHE pacCMaTPUBAeMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P KourpoJsbnsie | IlpakTnyeckue (udpp )
NMporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubnunoreka [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHHUKA
bu6mmoreka [IOK
21 Kunemaritka ° https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHECHUS B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bu6nuoreka LIOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOAHMHAMIKIL 10 1 https://m.edsoo0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmuorteka [IOK

dazoBrIe Mepexoabl

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



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

Htoro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mnorexa [IOK

41 DUekTpocTaTiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 2nekTpuYecKuil TOK. Toku B 12 bubnmnoreka [IOK

' pa3IUYHBIX cpenax https://m.edsoo0.ru/7f41bf72

Hroro no paszneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KoanuectBo 4acon DJIeKTPOHHBbIE
HaumMeHoBaHuUe pa3ejioB H TeM nugpoBbIie
Ne i/ P Kourpoasubie | IIpakTHuyeckue (mupp )
NMporpaMmblI Bcero odpa3oBaTelbHbIE
padoThI padoThI
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
MarnuTtHoe noJie. D1eKTpOMarHuTHAast bubnunoreka [IOK
1.1 11 1 3
WHIYKIUA https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKHue U 3JIEKTPOMarHuTHbHIE 9 1 bubnnoreka [IOK
' Kosiebanus https://m.edso0.ru/7f41c97¢c
99 MexaHnuyecKkue 1 3J1eKTPOMarHUTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK
2.3 0] 10 3
frruka https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBHI CHIEITUATBHON TEOPUHN 4 1 bubmuorexa [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
bubmuorexa [JOK
4.1 7 6
IICMEHTBL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 CrtpoeHue atoma 4 bubnuoreka [IOK



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

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

4.3 ATOMHOE PO

bub6nuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOD®U3UKHN

5.1 DIeMEHTBI aCTPOHOMUH U acTPODU3UKU 7 Et?[?snll/{;rr:(;(si?rouls £41c97¢
Hroro no pazgeny 7
Paznen 6. OBOBILIAIOUIIEE [IOBTOPEHHUE

6.1 O6o6maro1iee MOBTOpEHNE 4 Et?[iH;I;T:(;(;(I)lS/I? £41c97c
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHBbIE
Ne Hara nudpoBbIe
Tema ypoka KonTpoabubie | IlpakTuueckue bp
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
@du3uka — Hayka O IIpUpOJE.
1 Hayunsie MGTZ Bl HOEH:HI/ISI 1 bubmmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIEeT0 MUpPa
Poine 1 MecTo Qu3uku B

5 (bopMUPOBAHUN COBPEMEHHOM 1 bubnmoreka [IOK
HAay4YyHOH KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN ACATEIHHOCTH JIF0IeH
MexaHn4eckoe ABUKECHHUE.

3 OTHOCHTEILHOCTh MEXAaHUYECKOTIO 1 Bubnuorexa [JOK
neuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMepHOE NTpAMOIMHEITHOE 1 bubnnoreka [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE bubnnoreka [IOK

S) 1
JBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE TazieHne. Y CKOpeHUe 1 bubnmoreka [IOK
¢BOOOJHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe ABUKEHUE.

7 JII]:I/I)KeHI/Ie MaTepUAIbHON TOYKH IO 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHOcuTenbHOCTH ["anuies. 1 bu6mmoreka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

WNuepruanbHble CUCTEMBI OTCUETA.
ITepBbiii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [puHuun

9 Cymnepro3uiuu cuil. Bropoii 3akox bubmorera IIOK
yrep H ’ P . https://m.edsoo.ru/ffOc3be8
HeroToHa amst MaTepuanbHON TOYKU
Tperuii 3akoH HerotoHa st bu6mmoreka [IOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKkoH BCeMUpPHOTo TsroreHus. Cuna

11 TspkecTH. IlepBast kocMHudeckas bubmorexa TIOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cwua ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TeIa https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Kosdduuent tpenus.

13 Cuina Zgn OTI/IBJIeI({bI/Iq:I pH B:IEI)(GHI/II/I bubmiorexa HOK

p P https://m.edsoo.ru/ffOc3f76
TelNa B JKUAKOCTH WU ras3e
[TocTymarensHOE U BpamareabHOe

14 JIBUKEHHE a0COTIOTHO TBEPAOTO TeEla. bu6mmoreka [IOK
MowmenT cuibl. 1lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
NmMnynbec MaTepuaibHON TOYKH,

15 CHCTEMbI MaTEPUATBHBIX TOUYEK. bubmuorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBHKEHUE
PabGoTta 1 MOITHOCTE CHIIBL.

16 Kunernueckast sHeprus MaTepuaibHONW bubnnoreka [IOK
ToukH. Teopema 00 U3MEHEHHUH https://m.edsoo.ru/ff0c4502
KHHETHYECKOW SHEPT U

17 [loTeHnuanbHas SHEPrusl. bubnuorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[loTeHmanbHast SHEPTUsl YIIPYro
ne(OpMUPOBAHHON MPY>KUHBI.
[ToreHumanpHast SHEPTHS TENa BOIH3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

IloTeHIIManbHBIE U HENOTEHIIMAJIbHEIE
cuibl. CBsI3b pabOTHI
HEMOTEHIUAILHBIX CHJI C K3MEHEHHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«HccnenoBanue cBsizu pabOTHI CHITHI C
W3MEHEHUEM MEXaHWYECKON SHEPTruu
TeJla Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa

20

KontponsHas padora 1o reme
«Kunemaruka. Jlunamuka. 3aKOHbBI
COXpaHEHUs B MEXaHUKE»

bu6numoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KUHETUYECKON TeopuH. bpoyHOBCKOE
nskenue. uddysus

Bubnuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxrep ABUKECHUS U
B3aUMO/ICUCTBUS YaCTHI] BELIECTBA.
Mogenu CTpoeHus ra30B, )KUAKOCTEN
U TBEPABIX TEIl

23

Macca mosekyi. KonnuectBo
BeulectBa. [locTostHHas ABoraapo

24

TermmoBoe paBHOBecue. TeMiieparypa
u e€ u3Mepenue. [llkana remmneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

HUneansubiii raz B MKT. OcHoBHOE

Bubnuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcoutoTHas TeMinepaTypa Kak Mepa
26 CpeaHEeN KUHETUYECKON YHEPT U bubnnoreka [IOK
JIBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3axoH JlanpToHa. ['a30BbIe 3aKOHBI
JlaGoparophas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamu COCTOSHUS
pa3pe’KEHHOro razay
29 W3onponeccsl B UACAIbHOM ra3e U UX bubmmorexa [IOK
rpaduyeckoe mpeacTaBiIeHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprus
TEPMOAMHAMUYECKON CUCTEMBI U
30 crocoObl €€ n3menenus. KonuuectBo bubnuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
HHEPrus OJHOATOMHOIO HICAIILHOTO
rasa
bubmuorexa [JOK
31 Buytet Temtonepenain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIUIOEMKOCTD BELIECTBA.
32 Kf)[nnquTBo TETTIOTHI TIPU B bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢36
Terionepenade. AanadaTHbIN IpoLece
33 IlepBbIil 3aKOH TEPMOJIMHAMUKHU U €TI0 bubnunoreka [IOK
IIPUMEHEHUE K U30IIpoLeccaMm https://m.edsoo.ru/ff0cSefc
34 HeoOpatumocTh mpoieccoB B bubmuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOAVUHAMHUKHI

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KIIJ{ TenmoBoit

bubmuorexa [JOK

35
MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ]
37 DKOJIOTHYECKUE TIPOOIEMBI
TEIUIOHEPTETHKU
38 O06o6maromuii ypok « MoJteKysipHast bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonrponsHas padora no reme
39 «Monexynsipaas pusuka. OCHOBBI butamorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOMHAMHKI
40 [TapooOpazoBanre U KOHACHCAITHS. bubnnoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS M OTHOCHTETbHAS
41 BJIQKHOCTb BO3yXa. HackllieHHbI! bubmmorexa [IOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucramauueckue u
42 aMmopdHbIe Teraa. AHU30TPOIHS bubmuorexa [JOK
CBOWCTB KpHUCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctajuibl. CoBpeMeHHbIE MaTepUaIb
[InaBneHue M KpUCTAITU3ALIHSL.
43 V nenpHas TEIUI0Ta IUIABJICHUS buGnuorexa ILIOK
’ https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmuorexa [JOK
44 Y 0
PABHEHHE TeIIOBOTo banatca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. DNeKTPUIECKU I bubnmnoreka [IOK

3apsia. [IBa BU1a 3JEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOOHUKY, AUINEKTPUKHU U

46 [MOJIVIIPOBOIHUKA. 3aKOH COXPaHEHUS bubmorexa LOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneiictBue 3apsa10B. 3akoH
47 Kynona. To4euHbIi 3JIeKTPUUECKUU bubmmorexa TIOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsiy
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
48 nosst. [IpuHImMn cynepno3uiuu bubnnoreka [IOK
AJIEKTPUYECKUX Nosiei. JInHun https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTH
Pabora cuit 2eKTpoCcTaTH4ecKoro
49 mond. [Toreriman. PasHocts bubmmorexa TIOK
) At https://m.edsoo.ru/ffoc6f00
[MOTEHI{AAJIOB
[IpOBOIHUKN U IUDJIEKTPUKA B
50 3JIp€KT OCTaTUYECKOM HOIj]C bubmorexa TIOK
p ) https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckasi IPOHUIIAEMOCTh
bubnuorexa [IOK
51 DnexTpoéMKocTh. KoHaeHcaTo
P A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIEHCAaTOPa. DHEPT U 3apsKEHHOTO bubmorexa TIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopartophas pabota "U3mepenue
AJIEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIIMI NEHCTBUS U IPUMEHEHHE
54 KOHJICHCATOPOB, KOMTUPOBATHHOTO

ammapara, CTpyHHOIro IpUHTepa.
DnexkTpocTaTHyecKast 3aluTa.
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3a3eMiIeHUE 3IEKTPONPHOOPOB

55

DNEeKTpUYECKUI TOK, YCIOBUS €TI0
cymectBoBaHus. [locTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conpotusienue. 3akon Oma Jist
y4acTKa [enu

56

[TocnenoBarenbHOE, TapAIICIBLHOE,
CMeEIIIaHHOE COCIMHCHHE
poBOAHKUKOB. JlaboparopHas paboTa
«M3y4eHune cMEeIIaHHOTO COCTMHECHUS
PE3HCTOPOBY

bubnuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPHYECKOTO
Toka. 3akoH J[>xoynsa-Jlenna

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa /7151 TOJTHOU (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenune D/]C ncrounuka Toka u
€ro BHyTPEHHETO COIPOTHUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTb

60

DNEeKTpUYECKUN TOK B BaKyyMe.
CBolicTBa JIEKTPOHHBIX ITYYKOB

61

[ToaynpoBOIHUKH, UX COOCTBEHHAS U
pUMecHas IpoBoAuMOcTh. CBOHCTBA
p—n-nepexoxna. IlomynpoBogHUKOBBIE
npubOpHI

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



https://m.edsoo.ru/ff0c74f0
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DNEeKTpUYECKU TOK B pacTBOpPax U

62 paciuiaBax 3JIEKTPOJUTOB. 1 bubnnoreka [IOK
DIIEKTPONUTHYECKAs TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DnexTpoan3
DJIEKTPUYECKUM TOK B rasax.

63 CamocTosTeNnbHBIN U 1 bubnnoreka [IOK
HECaMOCTOATENBHBIN pa3psal. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpudecKue npruoopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa LIOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
Oe3zomacHOCTH

65 O06o0maromuii ypok 1 bubnmorexa [IOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponpHas paboTa o teme

66 «2nekrpocraruka. [locTosHHBII 1 bubnunoreka [IOK
AJIEKTPUYECKU TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»»

67 Pe3epBHblii ypok. KonTponbHas 1 bubmmoreka LIOK
paboTa 1o Teme "DaeKTpoAUHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepHblil ypok. O0o0maronuii ypok 1 bubmmoreka LIOK
o reMam 10 xiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KIIACC

KonuyecTBo yacos DJIeKTPOHHBbIE
[1]
Jlj;-n Tema ypoxa Bcero Kontpoapirie | Mpaxruteckue i[:;‘?eﬂl/lﬂ :g[?;zz:;:feubﬂme
padoThI padoThI pecypebi
[TocTosTHHBIE MArHUTHI M UX

1 B3auMO/ieicTBHE. MarHUTHOE TI0JI€. 1 bubmuorexa [JOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUU
MarauTtHoe 1moJjie MPOBOJHHKA C
TokoM. OnbIT Dpcrena. bubnuoreka [IOK

2 . 1
B3anmoneiicTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabota «3yuenue 1 1 bubmuorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO MOJISL HA
MPOBOAHUK ¢ TokoM. Cuiia Amnepa.

4 JlaGoparopnas pabota 1 1 bubmmoreka LIOK
«HccaenoBanue aeiicTBUSI https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlelicTBHE MAarHUTHOTO IOJIS HA

5 JBUKYIYIOCS 3apsyKEHHYIO YaCTHILY. 1 bu6mumorexa LIOK
Cuna Jlopenna. PaboTa cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarauTHas HHIYKIus. [ToTok

6 BEKTOpa MarHUTHOM uHAyKuuu. S1C 1

HHAYKOWH. 3aKoH BHCKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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HHIAYKOWUH d)apane;[

JlaboparopHast pabora
«HccnenoBanue SBICHUS
BHCKTpOMaFHHTHOﬁ HHIAYKOUN

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHaykTuBHOCTE. SIBIEHNE
camonHAykiuu. 3J]C caMOMHIYKIINH.
OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKHU C
TOKOM. DJIEKTPOMArHuTHOE I10JIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
MNPUMCHCHHUC: ITIOCTOAHHBIC MAalrHUTHI,
AJEKTPOMATHUTBI, JIEKTPOABUTATEb,
YCKOPUTENHN 3I€MEHTaPHbBIX YaCTHII,
HHAYKOWMOHHAA I1€Yb

10

O06o0maromuii ypok « MarHuTHoe
noJie. DNeKTPOMAarHuTHAsT MHIYKIIHSDY

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

11

KonrponbHas padora no reme
«MarHuTHOE ToJe.
DNEeKTpOMarHUTHAs HHYKIIHSD

bubnmmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAHUYECKUE
konebanus. ['apMoHnueckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJICOAHMIA.
IIpeBpaienue sHepruu

bub6nuorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJieOaHuii Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

Koneb6arenbHbiii koHTYp. CBOOOAHBIE

bubnmmoreka [IOK
https://m.edsoo.ru/ff0cb820
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AIIEKTPOMArHUTHBIEC KOJIeOaHUs B
UJIeaJIbHOM KOJ1e0aTeIbHOM KOHTYpE.
AHaIOrus MEX1y MEXaHUUYECKUMU U
AIIEKTPOMATHUTHBIMU KOJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXPaHEHHUS SHEPTUU B UA€aTbHOM
K0JIe0aTeTbHOM KOHTYPE

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

16

IIpencraBnenue o0 3aTyxaromumx
Kosie0aHusaX. BoIHYK€HHBIE
MexaHuueckue kojebanus. Pezonanc.
BbIHYXICHHBIE 37IEKTPOMarHUTHBIE
Kose0aHus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemennbIil Tok. CHHYCOUJATBHBIH
IIEpEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JICHCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsHKEHUs

bubmmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozacTso,
nepezaaya u notpedieHue
AIEKTPUYECKOU JHEPTUU

19

VYCeTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOr0 3BOHKA,
reHepaTopa IepeMEHHOr0 TOKa,
JIMHUH JIEKTponepeaay

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

20

DKOJOTUYECKHE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
KynpTypa ncnons3zoBanus
AJIEKTPOIHEPTUH B TOBCETHEBHOMN
KHU3HN



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHu4decKkue BOJIHBI, YCJIOBUA

pactipoctpanenus. [lepuoa. Ckopoctb

bu6nmoreka [IOK

21
pacrnpoCTpaHEHHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tomepednble U MPOJOTBHBIC BOJIHBI
29 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnmoreka [IOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHUTHbIE BOJHBI, UX
23 cBoiicTBa u ckopocTts. [1lkana bubmmorexa LIOK
P i https://m.edsoo.ru/ffOccfe
ANIEKTPOMATHUTHBIX BOJIH
[TpuHIHITBI paTOCBSI3U U
24 TeneBusieHus. Pa3Butue cpeacTs
cBsI3U. Pagnoriokanus
25 KonTponbhas pabota «Konebanus u bubnnoreka [IOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpssmonuHEeTHOE pacpOCTpaHEHUE
26 CBETa B OJHOPOJHOM Cpefie. bubnmoreka [JOK
ToueuHslil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxxeHus cBera. [loctpoeHue Bubmmorexa LIOK
p L p https://m.edsoo.ru/ffOcd4e0
M300paKeHH B IIIOCKOM 3epKajie
IIpenomnenue ceera. IlomHnoe
28 BHYTpeHHEe oTpaxkeHue. [IpeaenbHbiit bubnunoreka [IOK
YI0JI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKECHUS
29 JlaGoparopHas pabota «3mepenue bubmmorexa LIOK
MoKa3aTesis MPeIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunssl. [Toctpoenue n3obpaxxeHuil B bub6nuorexa LIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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nuH3e. Gopmyiia TOHKOM JIMH3BI.
VYBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabora

31 «MccnenoBanue CBOICTB
M300paKCHUI B TUH3AX)
Hucniepcust cBera. ClokHBIA COCTaB

30 6enoro ceera. LIper. JJabopaTopHas
pabora «Habmoaenne nucrnepcun
CBETa»

33 Wutepdepennns creta. Audpaxmms bubnuoreka [IOK
ceta. JludpaxironHas pemerka https://m.edsoo.ru/ff0ced22

34 IToniepedHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTtuyeckue MpuOOPHI U YCTPOICTBA U

3 yCIIOBUS UX 0€30MacHOro NPUMEHEHUs
['panuIIBl MPUMEHUMOCTH

36 KJIACCUYECKOW MeXaHUKH. [TocTynarsl bubnuorexa [JOK
CIIELIMAJIbHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.

37 3ameyIeHne BpEMEHH U COKpaIlieHue bubmorexa [TOK
UTHH https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PEISTUBUCTCKOMN

38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U BH6J_mOTeKa LIOK
TSV T ——— https://m.edsoo.ru/ffOcfc68
Kontponbnas padora «Onrtuka.

39 OCHOBBI CIIeIaTbLHON TEOpUN bubmorexa [JOK

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0
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®oronsl. Dopmyina [Inanka. DHeprus

bubnuoreka [JOK

40
U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAaHNE Bu6 10K
nOInoTEKA
41 .0 A T.
porodpdexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CrojeroBa
3akonkl porodrdhdekra. YpaBHeHUE
42 917IHmTe§Ha nqs)[(b(pOToa(b(geKTa bubmmorexa [IOK
a ‘ https://m.eds00.ru/ff0d015e
«Kpachnas rpanuna» potosddexra
Jasnenue ceera. OnbiTol I1. H.
43 JlebeneBa. XumMuueckoe IeicTBrE bubmorexa HOK
ACBa- A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
44
($oTORIEMEHT, POTONATUHK,
COJTHEYHas OaTtapesi, CBETO IO
45 Pemenue 3a1ay mo tTeMe «IeMEHTHI bubmuorexa [JOK
KBAHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mopenb aroMa TomcoHna. ONbITEI
46 Pesepdopaa mo paccesHUIO 0-4acTHUIL bubmmorexa [JOK
pOOp p ' https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToma
bubmuorexa [JOK
a7 IT b
OCTYIIATRL bopa https://m.edsoo.ru/ffOdOafa
W3nydeHnne v moriomeHue GOoTOHOB
48 I H);e exoJie aTOMeIllI co Hj;o OBHS bubmorera TIOK
P pexon . g yp https://m.edsoo.ru/ff0d0afa
SHEPTUU HA JPYToi. BUBI CIIEKTPOB
BoimoBsle cBoiicTBa yacTHIl. BOITHEI
N bub6nuorexa [IOK
49 ne bpoiina. KopnyckymnspHo-

BOJIHOBOM ayanu3M. COHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

OTKpbITHE PaIMOaKTUBHOCTU. OMBITHI
Pesepdopaa no onpeneneHuio cocraBa
PaIMOAKTUBHOTO U3JTyUYEHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbda-, 6eTa-, raMma-
n3nydeHus. Biusnue
PaANOAaKTUBHOCTH Ha KUBBIE
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oTomel. Anbha-pacma.
DJEeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydeHue

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI31 HYKJIOHOB B si/Ipe.
SAnepnHbie peakunu. A nepHbIi
peaxtop. [IpobGiaembl, MEpCIEKTUBHI,
9KOJIOTUYECKUE aCIEKThI SACPHOU
SHEPreTUKHU

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DiieMeHTapHble yacTulbl. OTKpBITHE
MO3UTPOHA. MeTo1bl HAOMIOICHUS U
PErucCTpalty 3JIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yH1aMeHTanbHbIe
B3auMozaeucTBus. EnMHCTBO
(bu3nUuecKoil KApTUHBI MUPA»

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

55

Bun 3sé3nnoro neda. Co3sesaus,
SIpKHE 3BE3/1bl, TUIAHETHI, UX BUIANMOC
nekenne. ColmHeyHas cucreMa

56

Connue. ConHeyHast aKTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3]



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3IbI IIaBHOM
nocJeoBaTenbHOCTH. BHyTpeHHee
crpoenue 38€31. COBpeMEHHbIE
MIPEJICTABJICHUS O POUCXOKICHUH U
sBostonu CoJHIA U 3BE3]T

58

Muneunsiii [IyTe — Hama ["anakTuka.
ITonoxxenue u nBukenue ConaHua B
lNanaktuxe. [Nanaktuku. Y€pHbie
JIBIPBI B IJpax rajiakTHK

59

Bcenennas. Pa3Oeranue rajlakTuk.
Teopus bosb1ioro B3psiBa.
PenunkToBoe uznyueHue.
MeraranakTuka

60

Hepemennsie npobieMbl aCTpOHOMUU

61

KoHnTtposbHas pabora «Q1eMeHThI
aCTPOHOMUU U acTPOPUIUKI»

62

O6o06maromuii ypok. Pons ¢puszuku u
aCTPOHOMHH B 3KOHOMHUYECKOM,
TEXHOJOTUYECKOM, COIUATIBHON 1
ATUYECKOM chepax AesiTeNbHOCTH
YeJioBeKa

63

O6o6mraromuii ypok. Poms u Mmecto
(U3HUKHN ¥ aCTPOHOMHH B
COBPEMEHHOUN HAy4YHOU KapTUHE MUpa

64

O6o06matomuii ypok. Posb
(bu3nyecKoil Teopur B HOPMHUPOBAHHH
NpeICTaBIeHU 0 (PU3NIECKOi
KapTHHE MUpa




O6o6maromuit ypok. Mecto
(M3UYECKON KapTHHBI MUpa B 001IIeM

65 1
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABICHUN O MPUPOE

66 PesepBHbIN ypok. MarHutHoe 1ouie. 1
DneKkTpoMarHuTHasi UHAYKIUS
PesepBHbIii ypok. Ontuka. OCHOBBI

67 CTEHATBHON TEOPHH 1
OTHOCHUTENILHOCTH
Pese i1 ypok. KBanTOBa 3MKa.

68 31161\1/;:13121};2TK0H§M11{; fl e 1 bubmiorexa LIOK

p https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

» Gusuka, 10 kinace/ Msxkumes I'.41., byxosues b.b., Corckuit H.H. nox
penakiueii [TapdpenTreBoit H.A., AkinonepHoe ooiecTBo «3maTenbcTBo
«IIpoceenue»

» ®usuka, 11 ximace/ Msakumes I'.41., [lerpoBa M. A., Yronpaukos O.C. u
npyrue, O0IEecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTBIO «[PODAY;
AxkrmonepHoe obmectBo «M3aarenscTBo «IIpocBemnienne»

Cremanosa ['.H.. Coopnuk 3amau o gusuke. 10- 11 kmacc. ;

PeivkeBuu A.I1. 3agaunuk no ¢usuke 10- 11 kmacc .

METOAUYECKHUE MATEPHUAJIBI VI YUYUTEJIA

Coopuuk 3anay no puzuke 10-11 xmacest O U I'pomiiesa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
PO1II, DJI npunoxenue k yueoHuky no ¢usuke 10, 11 xn I' A Mskumes, yu

bubMbI
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