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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOU Mporpammel, npeactaBieHHbix B OI'OC
COO, a Takxke ¢ ydéroMm denepaibHON pabodeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUU TIpernojiaBaHusl yueOHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
OpraHU3aUAX Poccuiickon denepauuu, PEeATU3YIOLINX OCHOBHEIE
oOpa3oBaTesbHbI€ POTPAMMBI.

Copepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHnn ux ¢u3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESITEIIbHOCTHOTO
noaxona. Ilporpamma mno ¢usmuke coorBerctByer TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM
oOy4eHHMs, a TAaKXE YUYHMTHIBAET HEOOXOIMMOCTh PEATU3ALMH MEKIPEAMETHBIX
cBsizeld (U3MKH C €CTeCTBEHHO-HAyYHBIMU Y4eOHBIMH TpenMeramu. B Helt
OIPENETSAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
oOpa3oBaHus, MIAHUPYEMBbIE PE3yJIbTaTbl OCBOCHUS Kypca (PU3HMKHU: JIUYHOCTHBHIE,
MeTalpeMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

e IUIAHUPYEMbIC PE3YJIbTATHl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KayecTBe y4eOHOI0 MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUI 00 oKpyskarorem mupe. [IIKoabHBIN Kypc GU3NKU — CHCTEMOOOPa3yIOUn
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB U SIBIICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueid u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenenseT XapakTep H  pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe >SHEPreTUKH, TPaHCIOPTa, OCBOCHMS
KOCMOCA, TMOJIYYEHHsSI HOBBIX MAaTEPHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
N3yyenue QU3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOyYaromuXcs, B (HOPMUPOBAHHE YMEHUU TPUMEHSTH
Hay4HBIN METO/1 MO3HAHUS MPU BBIMOJHEHUN UMY YUEOHBIX UCCIETOBAHUM.

B ocHOBy kypca ¢usWku myis ypoBHS cpemHero oOmiero oOpa3oBaHWMs
MOJIOKEH pA HUJEH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK MPUHUUIIBI €ro
MOCTPOECHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX Pa3leioB (DU3WKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuay Kypca (pu3uku
o0beMHEH BOKpYr (Qusnueckux Teopuil. Benymmm B Kypce sBIsIeTCS
dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzauusi Npeanoiara€T HUCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BUTHEM O0OIIeCTBa, a TakkKe C  MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKHM KPYTrOM TEXHMUYECKHUX U TEXHOJOTMYECKUX MPHUIIOKEHUM
W3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocuzayuu peamusyercsi TMOCPEICTBOM BBEICHHUS JJIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX HKOJOTHYECKMM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPETHEro OOIIEero
oOpa3oBaHus SBJAIOTCS (u3HUeckue Teopur (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTYyp€ MOCTpoeHUs (Ppuznueckoit Teopuu, posi GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUINOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPUPOAE, TpaHHUIAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN MOAX0J B Kypce (PU3MKK peaausyercsl Mpex]ie
BCEr0 3a CUET OpraHU3allid SKCHEPUMEHTAIbHOU NESITENBbHOCTH O0yYarolUXCH.
st Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIUNA CIHCOK YYCHHUYECKUX
MpaKTUYeCKUX padoT. BeifeeHne B yKa3aHHOM IMepedHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUIsi KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4YaCTHUKaMU
0o0pa3oBaTEIbHOIO TMpOolEcca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAaHHS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm dToM obOecrmeumBaeTcsi  OBIAJACHUE
OOy4YarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HCCIEeIO0BAHMUS
3aBUCUMOCTEM (DU3MYECKUX BEJIWYUH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbplioe BHUMaHHE YNENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. IIpu 3TOM 1711 pacU€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, MTO3BOJISIFONINE MPUMEHSATh NU3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasena Kypca, Tak M UHTETPUPYS 3HAHUA W3
pasHbIX pa3nenoB. [ KauyecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIFOTCS 33JIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3UYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronie BbIOOpa (GU3MUECKOW MOJAENW JIsi CUTYallMd MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO £k maTepHalbHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4YeOHOro rpoiecca 0a30BbI ypOBEHb Kypca
(Gu3MKH Ha ypOBHE CpelHEro o01ero o0opa3oBaHusl TOJKEH U3y4aThCs B YCIOBUSAX
MPEeIMETHOrO0 KaOWHeTa (U3MKK WA B YCIOBHUSX HWHTETPHUPOBAHHOIO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHeTre (QU3MKU TOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3NKE YYCHHUUECKHX MPAKTHUECKUX PadO0T U JIEMOHCTPAIIMIOHHOE
o0opyIoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYNCIIEHHBIX B MporpaMMe 1Mo (U3HKEe KIIOYEBbIX JEMOHCTpAIMil AJis
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME I YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyere
OJHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcs. Temarnueckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaO0OpaTOPUH.

OCHOBHBIMU LEJIAMHU U3y4YE€HHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIUXCS K Hay4dHOMY
M3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIJICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IC MO3HAHUS B (HOPMUPOBAHHE
HCCJIEIOBATENFCKOTO OTHOIICHHUS K OKPY KAIOUTUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara H3YYCHHS
OCHOB CTPOCHHsI MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
(bu3MYecKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e (opMupoBaHHE TPEACTABICHUH O ponu (DU3UKK AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHA U TEXHOJOTHH.

JlocTmkeHne 3TUX Lenei oOecreynBaeTCsl pelieHUeM CIeIyoUINX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e TMpuOOpeTeHHWEe  CUCTEMbl  3HaHUH 00  oOumx  (uMyecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHKY,
MOJIEKYJISIpHYIO  (DU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

e (¢opMupoBaHHE YMEHHMM MPUMEHSATh TEOPETUYECKUE 3HAHUS IS
oOBsicHeHUS (PU3NYECKUX SBJICHUW B TPHUPOAEC U JUISI TPUHATHS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIECHHs pa3Iu4HbIX 33Ja4 C SBHO 3aJaHHOU
bu3nYeckol MOAENbI0, 3aj]ad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIbLHOE
co3gaHue pU3NUECKO MOJIENN, aJIEKBATHON yCIOBHSIM 3a/1a4H;

e TMOHUMaHHUE (PU3NUECKUX OCHOB M MPUHIIMIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMUSHUSA HA OKPYKAIOIIYIO
cpeny;

e OBJIAICHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEICHUS
(bU3MYECKNX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTauuu uHbOpMaIuu,
OINPEJEIICHHS TOCTOBEPHOCTH MOJIYYEHHOIO pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUW IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoAuTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEl0), B
11 knacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamMmme 10 (QU3MKE TepeyeHb JabopaTopHBIX U
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
NpoBeleHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
O0COOCHHOCTEH 00yJaromuXCs.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUA

@usuka — Hayka o mnpupone. HayuHbie MeTOABI NO3HAHUS OKPYIKAIOLIETO
Mupa. Posb DOKCniepuMeHTa M TEOpUM B IpOLECCEe II03HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpyuHLIMI COOTBETCTBUS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele U 1U(QPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBkeHHE. OTHOCHUTEIBHOCTh MEXAaHHMYSCKOI'O JIBIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOCKIMU HA OCHU CUCTEMbl KOOPJIMHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrkeHue. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U MepeMEIICHUs
MaTepuagIbHONW TOYKU OT BPEMEHH.

CBoOogHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  nBwkeHue. JIBUKEHHME  MaTepUaJIbHOM TOYKHA MO
OKPYXHOCTH C MOCTOSIHHOM 10 MOJAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuona u yacrora obpaiienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBU>KEHUE CHAPSIOB, IIEMIHBIE U PEMEHHBIE MTepeIaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALIMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Teq B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHMS Teja, OPOIIEHHOrO TOJA YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOWIEHHS MEXAY IyTAMH, MPONUJCHHBIMU TEJIOM 34
MOCJICIOBATENILHBIE PABHBIE TMPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBeiii  3akoH  Herotona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon Herotona
JUIs. MaTepUanbHON ToUkd. Tpetuit 3akoH HproTOHA 1711 MaTEpUaAIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBasi kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, CkoipxeHus1, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIbKEeHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[ToctynaTtenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTEIIBHO OCHU BpauleHus. I[lmedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOIO Teja, HWMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3axoHnwl coxpanenus 6 MexaHuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME MMITYJbCa Telld. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHYECKOW SHEPTUMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedopMupoBaHHONW — mpyxuHbl.  [loTeHnumanpHas  SHepruss Teida  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[ToreHnuanbHple WM HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTCHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEJ.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne yCTpOWCTBA M IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon mMOTeHIUATBHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPruu
TeJla Ha IPUMEPE PACTSKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas GU3NKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. [uddysus. Xapakrtep IBUKEHHS U
B3aUMOJICMCTBUSL YacTUIl BellecTBAa. MoJaenu CTpPOEHUs Ta30B, XKUJIKOCTEU H
TBEPJBIX TSI U 0OBSICHEHWE CBOMCTB BEIISCTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETHYECKOW TEOPHHM HACAIbHOTO ra3za. AOCONIIOTHash TeMmIiepaTypa Kak Mepa
CpeOHEl KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvactul rasa. lllkama
temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B HUACATLHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpencraBieHWe H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJUHAMHUYECKOU
CUCTEMBI U cTIoco0bl €€ n3meHeHusl. KonnuectBo TemnoTel U pabora. BHyTpeHH:s
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmI0Th pH TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoiieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI ~ OEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus HSHEpPruM B TEIUIOBBIX MamuHax. KoaddUimeHT mojae3Horo
nerictBug TeroBol mammHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTO
JNENUCTBUA. DKOJIOTMYECKUE NPOOJIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYyTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyxXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALIHS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpIT 1m0 ananabaTHOMY pACHIMPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpbHOU TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanus eeuyecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u KoHjeHcarusi. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHbId map. YaelbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JTABJICHHS.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU3OTPOIUS CBOIMCTB
kpuctaiioB. Kuzakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUcTayui3anus. Y aenbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MaTEpUaJOB, B
TOM YHUCJIE HAHOMATEepUaJoOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenre HarpeBaHus U IUIaBJICHUSI KPUCTANTMYECKOTO BEIIECTRA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tela. OJEKTpUYecKuil 3apsn. JBa Buaa 3JIEKTPUUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKHA U IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsaaoB. 3akoH Kyiona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnose. Hanpsok€HHOCTh 3yeKTpuyeckoro mojis. IIpuHiun



CYNEPIO3ULIAN BJICKTPUUYECKUX MOJIeH. JINHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

PaGora cun  snekrtpocrarnueckoro  mois.  I[lorenmuman.  PasHocTh
NOTEHUUANOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnextpoémkocTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOpa.
DHeprus 3apsyKEHHOTO KOHJIEHCAaTopa.

TexHudeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHECHHUE: SIECKTPOCKOII,
DIIEKTPOMETpP, dJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOTHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUSA MEXAY HUMH U TUIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOIO0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

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

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y AEIbHOE COMPOTUBJIECHUE BEILECTBA.
[TocnengoBaTenbHOE, TapalIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTOM) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJJIOB OT TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS MIPOBOJUMOCTb
noJIynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [omympoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIHU3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Liazma.

TexHU4ecKue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpPMETP,
BOJILTMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, aJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CHibl TOKa U HaIIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue >IEeKTPOABWKYIIEH cuibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO YJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxkcnepumenm, 1abopamopusie padbonul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabnroaeHnue 251eKkTposun3a.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OoCyIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHMONOruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumore3a, (pU3nMyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJEHUE, SIKCIIEPUMEHT, MOJIEITUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelleHHe CHCTEMbl ypaBHEHUH, JHUHEWHAss QyHKIuS,
napabona, runepbosia, UX rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTHUYECKAS AUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHe), JBHUraTelb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYECHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YKCIIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEUCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MaruutHoe 1none. Bektop MarHuTHOM UWHAyKUuH. [IpuHumn cynepro3unuu
MAarHuTHBIX MOJed. JIMHMM MarHuTHOM WHAYKUMH. KapTWHAa JWHWUKA MarHUTHOU
WHIYKIUH T0JISI IOCTOSSHHBIX MAarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTsrue nNpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BMKEHHUE 3apsiKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnosne. Pabota cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
MHIYKOUU. OJIEKTPOJABWXKYILNAs CHIa HWHIAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nnaykunu dapanes.

BuxpeBoe ayeKTpuYecKoe Moje. OJIEKTPOABMXKYLIAs CHJa WHIYKUWAN B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOUHYKIIVH.

DHeprusi MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOIBUraTEIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JInHMY MHAYKIMU MarHUTHOTO ITOJISL.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCUMOCTD DJIEKTPOABMXKYILEH CHIBI MHAYKIUU OT CKOPOCTH WU3MECHEHMS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3yueHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

HccenenoBanne sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGatenpnass  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumuryga u ($asza kojieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTH4eCKUd MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosnebanuii. [IpeBpanienue s3Hepruu Npu rapMOHMYECKUX KOJIEOaHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHuTHEIMU KoJlieOanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUs
HHEPTUU B UJCATHHOM KO0JIeOATEIbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHUsX. BhIHYKIeHHbIE MEXaHUUYECKHE
konebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMSI.

[lepemennbiii TOK. CHUHYCOHWJANbHBIM IEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOT0 TOKa. AMIUIMTYJIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoACTBO, Nepeaadya U MOTPEOICHUE AINEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUHU B IIOBCEAHEBHOM KU3HMU.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOWCTB BBIHY X ACHHBIX KOJIEOaHUM.

Hab6mronenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTebHOM COCAMHEHUU PE3UCTOpa, KaTYIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIaUu.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH MEPHUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanne NEPEMEHHOI0 TOKa B LENM W3  IOCJIEI0BATENIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJHBI, yciaoBusi pacnpoctpanenusi. llepuoa. CkopocTb
pacnpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
HUuTepdepenims u nuppaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [’ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BosHe. CBoiiCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOISpu3anus, AUPPaKIUs,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpuHUMTBI paUOCBS3U U TeAeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpOWCTBA M MPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE WM MEAUIIMHE, pajaap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-meys.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Te0 Kak HCTOYHHK 3BYKa.

HaGmronenue oTpaxkeHus U MpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmronenne uatepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJIeOaHUH.



UccnenoBanue CBOWMCTB  3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHUE,
IpeJIOMJICHUE, TTOISpHU3aIs, AU pakius, THTephepeHITUSI.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. Jlyu cBera. ToueyHblli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3oOpakeHuil B
IIJIOCKOM 3€pKale.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrosl IMOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CinoxHbli cocTaB Oenoro cseta. LBer.

CoOuparomie W pacceuBaromue JUH3bL. ToHKas JsmH3a. DOKycHOE
paccTosiHUE W ONTHYECKas cuiia TOHKOW nuH3bL. [locTpoenue uzoOpaxeHuil B
coOuparoux U pacceuBaromux auH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOII0ICHUS
IJaBHBIX ~MAaKCMMYMOB TpH TAJ€HHMM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE U MPEIIOMIICHHE CBETA.
OnTuyeckue nprudOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Hab6monenne naTepdepeHnm cBera.

HaoOmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOLIBIO MTPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmrogenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul



W3mepeHne nokasaresis NpeoMIIEHNs CTEKIIA.
HccnenoBanne CBOMCTB N300paXeHUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panunpl  NPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJIS CKOpPOCTHU
CBETa B BaKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHNE BPEMEHU U COKpPAIECHUE
JUTAHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMITYJIHCOM PEISTUBUCTCKON YaCTULIBI. DHEPrus
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. ®opmyna [1nanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorddekra. YpaBuenue DunmteitHa st hotodddexra. «KpacHas rpanuiia
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIcGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, cCoTHEYHasi 6aTtapes, CBETOANO/I.

Jlemoncmpayuu

®otor(pdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETo (poToaddekTa.

Ceeronno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHI.
[Imanerapnas Mogens aroma. lloctynater bopa. U3nydyenune u mnornonieHue
(GOTOHOB MpU TEepexo/e aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bumsl
cnekTpoB. CHEKTp ypOBHEW SHEPrUu aToMa BOJIOPO/IaA.

BousiHoBeie cBoiicTBa yactull. Bosiusl 1e bpoitis. KopryckynsipHO-BOTHOBOM
JyaTu3M.

CHNOHTAaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmrogenue nMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue inHe4aToro crekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHs sapa. OTKpeITHE
pagunoaktuBHOoCcTH.  OmnbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paavoakTUBHOrO u3nydyeHus. CBoiictBa anbda-, Oera-, ramMma-u3Iy4eHHUs.
BiusiHue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M3oTonsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3Ty4eHHe. 3aKOH paIMO0aKTUBHOIO pacaja.

OHeprusi CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

SnepHbie peakuuu. [leneHue u cuHTE3 A1EP.

SAnepnwrii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTUBHI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTop! HAOMIOEHUS M PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CuéT4yMK MOHU3UPYIOLIUX YACTHULL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonul

HccnenoBanne TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTUs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3nusi, spKkue 3BE3BI, IUIAHETHI, UX BHIMMOE
JIBIDKCHHE.

ComnHeunast cucrema.

Connue. ConHeuyHasi akTUBHOCThb. McTounuk sHeprun CoyiHIIA M 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTE». 3BE31BI TJIABHOM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCThH «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOW IOCIJIEIOBATEIIbHOCTH. BHYyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABIEHUS O MPOUCXOXKACHUU U 3BoMoIMU CoJHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunbiii IlyTs — Hama I'anaktuka. Ilonoxkenue u aBuwxkeHue CosiHIA B
INanaxktuke. Tunel raakTuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro NoJymapus U ipkue 3BE3/bl.

HaoGmonenus B Teneckon JlyHbl, uianeT, Mieunoro [1yTu.

O6o0maromniee NOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUUYECKOH,
COIIMAJIBHON M ATUYECKOU cepax MesTeTIbHOCTH YeJIOBEeKa, POJib M MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHpPOBAHUU TPEACTABICHUA O (PU3NYECKON KapTHHE MHpPA, MECTO
bu3nyuecKkoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCyIecTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMM MaTeMaTHKH,
OHOJIOTMHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOTO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOIEIIb, U3MEPEHHE.

Mamemamuka: peumieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHUH HA OCU KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, MPU3HAKU TMOAO0OUS TPEyTrOJIHLHUKOB,
OTIpEJICIICHHE TUTONIAIN TIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »>nekTpuyeckue SBJICHHS B JKUBOW MpPUPOJE, KoJieOaTelabHbIE
JBUKEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOUM MPUPOAE, NECUCTBUE
paJaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAJNIMYECKasA CTPYKTypa TBEPbIX
T€Jd, MEXaHU3Mbl OOpa30BaHHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaJIu3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSCCHHIA.

Texnonocua: NVMHUM DJEKTpoOIEepenady, TIEHEPATOP NEPEMEHHOIO0 TOKa,
AJIEKTPOJBUTaTENIb, WHAYKIMOHHAS II€Yb, pajap, pPaaAUONPUEMHHUK, TEIEBU30D,
anteHHa, TeiedoH, CBYU-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsl OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpasoBanus (0a30BBI YPOBEHB) JOJKHO OOSCIICUUTHh JTOCTHIKEHHUE CIISTYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKay JTOKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKJIEHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HCHHOTO
ONBITA U ONbITA JACATCIBHOCTH B IMPOIECCE peaav3aluyd OCHOBHBIX HANPAaBJICHUMN
BOCIUTATEJIbHOM AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU 00YUaAIOIIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYCCKMX T'YMAaHHUCTHUUECKUX M
JIEMOKPATUYECKUX IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTeIbHON OpPTraHU3aIlNH;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIBHBIMA UHCTUTYTAMHU B COOTBETCTBHU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYECCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YUEHOIO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAS 3CTETUKY HAyYHOTO TBOPUYECTBA,
MpUCYIIETro (PU3NUecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K pa3IndHbIM cdepaMm MnpodhecCHOHATBHON IEATEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKHN HA TPOTSHKEHUU BCEU JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh HKOJIOTMYECKON KyJIbTYphl, OCO3HAHHE TJ00aIbHOTO
XapakTepa SKOJIOTUIECKUX MPOoOIIieM;

IJJAHUPOBAHUE U OCYILIECTBICHUE ACHCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HalpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIbHOCTH, TIOTOBHOCTb B IIPOLECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

IMo3naBaTeibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTPENCISATh IEMN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl M KPHUTEPUU UX
JOCTHKCHUS,
BBISIBIISIT  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMaTPUBAEMBIX
bu3HYeCKUX SBICHUSIX;
pa3pabaThiBaTh IIaH PEIICHHUS MPOOJEMBbI C YYETOM aHaIM3a WMCHOIIMXCS
MaTepHATBHBIX M HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHLTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCTEACTBUHN ACSITCIIBHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiicTBUS:
BIIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH TMOHSATHUSIMU M METOJaMHU
bu3HUecKoil HayKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATENBCKON U MPOEKTHOM EATENIbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEILHOMY MOMCKY
METOJ/IOB pelIeHusl 3a/iay (PU3UYECKOTO COJAEpKAHUS, MPUMEHEHHUIO Pa3INYHBIX
METO/I0B [T03HAHUS;

BJIAJETh BHJIAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANNA, TPEOOPa3OBAHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YUeOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3JIaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisl JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJIYYEHHBbIE B XOJ€ PEIICHHs 3aJadyd Pe3yJbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

CTaBUTh U (OPMYJIUPOBaThL COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOM
JEATETHHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HUKY;

JaBaTh OIICHKY HOBBIM CHTYaIlUSIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA TI0 (U3MKe B MTPAKTUYECKYIO 0O0JIaCTh
KU3HEIEATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMU TOJy4eHUs] UHPOpMaANUU (HU3MYECKOTO COJCPKaHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHAJM3,
CUCTEMATH3alNI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OILICHHBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIOJIb30BaTh  CPEJICTBa  WH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3amad ¢ CcOONIOJICHWEM TpeOOBaHWUN DJPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPECypcOoCOepeXeHUs, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 0€30IaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs] HHPOPMALUU U LEIEBON ayIUTOPHUH, BEIOUpasi ONITUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCcAJIbHbIE YUeOHbIE JelCTBHUS:
OCYIIECTBIATH OOIICHNE Ha YpOKaxX (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUTKM KOH(PIUKTHBIX CUTyallMid H  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh U UCIIOJB30BaTh MPEUMYILIECTBA KOMAaHJIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy U METOJAbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIMX
WHTEPECOB U BO3MOXHOCTEN KAXKJIOT0 YJI€HA KOJIJIEKTUBA,

IIPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ IOCTHUKEHHUIO: COCTABJIATH IUIAH JCHUCTBUH,
pacnpenenarh poJd C y4€TOM MHEHHMHM Y4YaCcTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
OOIIMii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

[pejaraTb HOBBIE MPOEKTHI, OLEHMBATh WAEU C NO3ULIUHA HOBU3HBHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUYUMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YUeOHbIE HeiCTBUSA
Camoopranuzamnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEILHYIO NEATEILHOCTh B 00IacTH
GU3NKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3aj1a4, TJTaH BBITTOJIHEHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANIOYTEHU;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIlICHNUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAUIMH B 00JacTH
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTh KOPPEKTHUBHI B NESTEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TIPOIECCOB, WX PpE3YyJIbTAaTOB U
OCHOBaHUI;

WCIIOJIB30BATh MPUEMBI peIIeKCUU IS OLIEHKH CUTYyaIlud, BEIOOpa BEPHOTO
peIIeHMS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMPU aHalM3e pe3yjbTaToB
NeSTebHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTikeHUsS TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpEAHEro oOImero oOpa3oBaHUs Yy OO0ydaroluxcs
COBEPIIICHCTBYETCS OMOITMOHAILHBIN WHTEJICKT, TIPEATOJIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUICTh HAIPaBICHUS PA3BUTUSA COOCTBEHHOW IMOLIMOHAIBLHON ChepHl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCH K
YMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCrexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOHX
BO3MOKHOCTEH;

IMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPHU OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kiacce mnpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pPojb U MECTO (Pu3NKu B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHalibHasl TOUKa, MHEpIUaIbHasl cUcTeMa 0TcuéTa, abCOMIOTHO TBEPOE TEIIO,
WJICATIbHBIM Ta3, MOJIEJIM CTPOEHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PeIICHUH (PU3NIECKHUX 33]1a4;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX HA OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJSIPHO-KUHETUYECKOU TEOPUU CTPOCHUS BEILIECTBA U



JIEKTPOJUHAMUKH:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBIKEHHWE 10 OKPYKHOCTH, WHEPIIUS,
B3aumojiericteue Tei, nuddys3us, OpOyHOBCKOE JBM)XEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HarpeBaHUU (OXJIaXKICHUU), TEII0BOE
paBHOBecHe, WCIIapeHWe, KOHACHCAIUs, TUIABJIICHHE, KPUCTAJUTM3allds, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, IMOBHIIICHNUE JABJICHUS Ta3a MPU €r0 HAarPEBAHUH B 3aKPHITOM
coCyJlle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHUSI Tra3a B  H30Ipolieccax,
AIIEKTPHU3AIUS TN, B3aUMOCHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONB3Ys (DU3NYECKHUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKasl DHEPrus, MOTCHIMAIbHAS dHEPrUs, MEXaHUYCeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OINWCAHUU TMPaBUIBLHO TPAKTOBATH
(bu3HYEeCKUil CMBICT HUCIOJIb3yeMbIX BEIMYMH, WX OO0O3HAYCHHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOIINE JNAHHYIO (U3MYECKYIO BEIMYMUHY C JPYTUMHU
BEITMYMHAMU;

ONKCHIBATh WM3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEIWYWHBI: JaBJICHUE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPIHsl XaOTHUYECKOTO JBUXKEHHUS MOJIEKYJI, CpeIHEKBaApaTUuIHAas
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JAEWCTBUS TEIUIOBOTO JBHUTaTessl; NpH ONUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIIMYWH, WX
00O3HAUCHUSI W CAWHHIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJINYMHY C JPYTUMH BEJIUYNHAM;

ONMCHIBATh U3YUYECHHbIE ANEKTPUUECKUE CBOMCTBA BEILIECTBA U JJIEKTPUUECKHE
SIBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUYMHBI DJICKTPHUCCKUN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSKEHHOCTH TOJIS, MOTEHITMAN, pa3HOCTh MOTEHIINATIOB;
IpU ONMHWCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3YEMBIX
BEJMYMH, MX OOO3HAUYECHUS] W EIMHMIIBI, YKa3blBaTh (DOPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BEIMYHMHAMH,

aHAM3UPOBATh (PU3MUECKHE MPOIIECCHI U SBIICHUS, UCIONB3Yys (U3HUECKUEC
3aKOHBI U MIPUHLMIBL: 3aKOH BceMupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHIUI CYTEPIIO3UIIMA CHJI, TIPUHIIUIT PABHOMPABHUS WHEPIIHAIBHBIX CUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO ABUKEHHUS MOJICKYII C
a0COTIOTHON TeMIiepaTypou, MEepPBhIN 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, mpW 3TOM pas3iuyaTh CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MallKMH, HOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE30MaCHOTO HCIIOJIb30BAHUS B
IMOBCEJIHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHThl IO MCCIEAO0BAHUIO (PU3NYECKUX SIBICHUH H
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3amady W TUOOTE3Y Y4YeOHOro JKCIEPHMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OpYJIOBaHUSA, MPOBOJAUTH OIBIT M
(dbopMyIIMpOBaTh BHIBOJIBI,

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCcHpOBaTh pPE3yJIbTAaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B
BU/JIE TAOJIUL U TpaUKOB, A€JaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BaHMUS;

coOJo1aTh MpaBuia 0€30MacHOr0 Tpyja MPU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEA0BAaTENIbCKOW W IPOEKTHOM
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOpaTOPHOIO
00opyIOBaHUS;

pemarbs pacuéTHble 3aJaud C $BHO 3aJaHHON (DU3MUECKOH MOJEINbIO,
UCIOJIb3YSl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATH (DU3HUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOAUTH Pacu€Thl U OIEHUBATh PEATbHOCTH
HOJyYE€HHOT'0 3Hau€HUs (PU3MUECKON BEIINYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LENOYKY pPACCYKIEHUI C OMOpPOM Ha M3YyYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJB30BaTh  MpPU  pPELIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIPEJCTABJICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIIM3UPOBATH MOJTy4aeMyto HH(pOpMaLuio;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
i obecriedyeHus: 0€30MaCHOCTU MPH OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JUIsl COXPAaHEHUS 310pOBbsS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIr0
IIOBEJCHUS B OKPYIKAIOILEH CpeEAcE;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO PACHPENeNsiaTh OOS3aHHOCTH U
IJIAHUPOBAThH JCSATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBATHO OLICHUBATh
BKJIa/] KQXKJIOTO U3 YUYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPojb U MECTO (PU3UKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUHM, B IPAKTUYECKOW NESATECIBHOCTH JIIOJAECH, IEIOCTHOCTh U €IUHCTBO
bu3nYeCcKol KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYEHHBIX (UBHYECKUX MOJCNEH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JyY CBETA, TOUYCYHBIM UCTOYHUK CBETA, SIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa TMpHU penieHuH (PU3NYECKUx
3aj1ad;

pacro3HaBaTh (QpuU3NUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOU (DM3UMKHU: DJICKTPUUECKAs] MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MarHUTOB, JJICKTPOMArHUTHAs WHAYKLMS, JEMCTBME MAarHUTHOTO TMOJIsI Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUs W
BOJIHBI, TPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHHUE,
untepdepennus, audpakius W MOOJApU3aAlMS  CBETa, JUCHEPCHUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTod3ddheKT), CBETOBOE AaBiICHNE, BOSHUKHOBECHUE
JVMHENYaTOro CIIEKTpa aroMa BOJOPOJAA, €CTECTBEHHas W HMCKYCCTBEHHAs

PaMOAKTUBHOCTS;
OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  JJEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) U

AIICKTPOMArHUTHBIE SBJIEHUS (IPOIECCHI), HCIOJB3Ys (PU3HYECKHE BEIUYHHBI:
AJICKTPUYCCKHUI 3apsji, CHJIa TOKa, DJICKTPHUECKOE HAIPsDKCHHE, DJICKTPHUSCKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTyIIKHA, SHEPTHS DJICKTPUYCCKOTO W MArHUTHOTO IIOJICH, TIEPHOJ M YacToTa
KojeOannii B KoseOaTeTbHOM KOHTYpe, 3apsi W CHiIa ToKa B TIpolecce
TaQpMOHMYECKUX dJEKTPOMArHUTHBIX KoJieOaHHMH, (OKYCHOE pacCTOSIHUE U
ONTHYECKAs] CWJIa JIMH3BI, TMPU ONKHCAHWHM MPaBUILHO TPAKTOBATh (U3HUCCKHI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, WX OO0O3HAYCHHWS U CAWHMIIBI, YKa3bIBaTh
GbopMyTBI, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIUYUHY C JPYTUMHU
BEJIMYMHAMM;

ONKMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SBICHHS M IPOIECCHI, HCIOJIB3YS
(bu3NYeCKUEe BEIMYUHBI: CKOPOCTH JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI |



4acTOTa CBETA, DHEPrUsl U UMNYJIbC (DOTOHA, MEPHUO]T MOJIypaciajia, SHEPTUs CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUNA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M €JIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeIWYMHAMU,
BBIYUCIISTh 3HAaUeHUE (PU3NUECKON BEITUUNHBI,

aHATM3UPOBATh (PU3MUECKHE TMPOIIECCHI U SBIICHUS, WCIIONB3Ys (U3HUECKHE
3aKOHBI U IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapauIeIbHOrO
COCOUHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHA Wit GoTtodrddexra,
3aKOH COXPAHEHUSI DHEPrUHU, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHUsI MAaCCOBOr0 4uUCia, nmoctyiaTel bopa,
3aKOH PaJMOAKTHUBHOTO pacnaja, Ipu 3TOM Pa3indaTh CIIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOEe BBIPAKEHHWE U YCIOBHS (TpaHUIbl, 00J1acTH)
IPUMEHUMOCTH;

OMpENIEeNATh HAMIPABJICHHE BEKTOPA MHYKIIMK MAarHUTHOIO TOJISI TPOBOIHUKA
C TOKOM, CuJIbl Amriepa u cuibl JIopeHua;

CTPOUTh U OIMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO UCCIENIOBAaHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopMmynupoBath mpobieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OPY/IOBaHHUSA, MPOBOJUTH OIBIT U
(bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CIOCOO W3MEPEHUS W WMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBaTh 3aBUCUMOCTH (U3MUECKUX BEIMYMH C HCIOJIb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYWH B BHJE TAOIUI U
rpadMKoOB, JeJIaTh BBIBOBI [0 PE3yIbTaTaM UCCIICI0BAHUS;

coOoaTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIETOBAHUI B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W IMPOECKTHOM
JESTEIBbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1A0OPATOPHOIO
0o00opyIOBaHUS;

pemiate pacu€THBIC 3aJaud C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
UCIOJIb3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHANM3a YCIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIbI,



HEOOXOJMMbIE JJIsI €€ PEIICHUs, MPOBOJUTH Pacy€Thl U OLICHUBATH PEATHLHOCTH
MOJIYYCHHOTO 3HAYCHHS (PU3HUECKON BETNYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTHUYECKH HEMPOTUBOPEUNUBYIO
LENOYKY PACCYKJIECHHN C OMOpOM Ha HM3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh  TPU  PEMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
Y TIPEJICTABIICHUS YUYE€OHOW W HAYYHO-TIOMYJIAPHON MHGOPMAIIHNH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

OOBSICHATh MNPUHIUIBI JCHCTBUS MAaIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anuyaTh yCJIOBHUS UX 0€30MaCHOTO MCIOJIL30BaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BATh TEOPETHYCCKUE 3HAHUS MO (PU3WKE B MOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpAIIEHUU ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 3J0POBbSI U COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaKOIIEH Cpeie;

paboTath B TpyIIe C BBHIIOJHEHUEM pPaA3IMYHBIX COLMAIBHBIX POJIEH,
MJIaHUPOBaTh palbOTy TPYIIbI, pPalMOHAILHO pacHpeiesaTh O00sS3aHHOCTH U
IJIAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CUTYAalUAX, aJ€KBATHO OLCHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMO TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3ae/ioB U TeM uu(ppoBbIe
Ne n/m P Kontpoabubie  IIpakTuueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Paznen 1. PU3UKA U METO/IbI HAYUYUHOI'O ITO3HAHUSI
bu6nuoreka [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOTO MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 2
Pazpnen 2. MEXAHUKA
bubnuoreka [JOK
21 Kimmemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [{OK
2.2 7
Hutramka https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubanorexa [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBbI TEPMOTHHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnunorexa [JOK

@da30BbIE IEPEXOABI

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

Utoro no pazneny 24
Paznen 4. DJIEKTPO/IMHAMMUKA
bubmuoreka [JOK

4.1 DMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTosAHHBIM 3JIEKTPUYECKUI TOK. TOKH B 12 bu6nmoreka [JOK

' PasIMYHBIX Cpeax https://m.edso00.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOe Bpemst 2

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

11 KITACC

KoanuecTBo yacon DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Kontpoabnbie IlpakTHueckue (itcpp )
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
MarnuTHO€ nojue. D1eKTPOMAarHUTHAsS bubnnorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHu4ecKHe U 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97¢c
MexaHu4eCcKHe U 3JIEKTPOMArHuTHbBIE bubnnorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Otk 0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI cieIIMAILHON TEOPUHU bubmuoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
N bu6nmoreka [JOK
4.1 DJIeMEHThI KBAHTOBOW ONTUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubmuorexa [JOK


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 s71pO 5

Utoro no pazneny 15
Pa3nen 5. OJIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Uroro no pazpeny 7

Pasnea 6. OBOBINAIOIIEE ITIOBTOPEHHUE

6.1 O6o0mmaroiiee MOBTOPEHHE 4
Uroro no pazpeny 4
PeszepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

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

bubmnorexa [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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabnbie IIpakTuyeckue p
n/n Bcero H3y4yeHusi oOpa3oBaTeJIbHbIC
padoThI padoThbI
pecypchl
®u3uka — Hayka O PUpOJE.
Hayunsie MGTZ bl HOSH:HHSI 1 bubmorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKpY>Kalollero Mupa
Ponb 1 mecTo ¢usuku B
(hOopMUPOBaHUN COBPEMEHHOM 1 bubnmoreka [JOK
HAay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIbHOCTH JII0ICH
MexaHn4ecKkoe ABUKEHHUE.
OTHOCHUTEIIPHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
nerokeHus. [lepemenienue, CKOpocThb, https://m.edso0.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE NpsIMONIMHENHOE 1 bu6muoreka [IOK
JIBIDKCHUEC https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE 1 bubnuotexa [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0c372e
CBobOoaHOe najieHue. Y CKopeHue 1 bubnmnoreka [JOK
CcBOOOIHOTO ITaECHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE 1BUKEHHE.
JIBr>KeHME MaTepHAIbHON TOYKH T10 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
[IpuHauun otHocuTenbHOCTH ["anumes. 1 bu6nuoreka [JOK



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

WNHepuunanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0oH HproTOHA

Macca tena. Cuna. [lpunnun

https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK

o CYNEPHOSHINHN CHIL. BTOpOHVSaKOH https://m.edsoo.ru/ff0c3be8
HeroToHa 1715 MaTepuanbHON TOYKH

10 Tperuii 3axkoH HeroToHa 114 bubmuoreka [IOK
MAaTepHATBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOTo TsAroreHus. Cuna

11 TsKecTu. IlepBas kocmudeckas bubmmorexa LOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [IOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoaddunueHt tpenus.

13 Cuna ZngOTHBHeI?H(i:I pu I[BI/IfKeHI/II/I bubmmorexa [JOK

https://m.edsoo0.ru/ff0c3f76
TeJa B KUIAKOCTH WIIH ra3e
ITocTynarenbHOE U BpalaTesbHOE

14 JBKEHHE a0COJIFOTHO TBEPOTO TEa. bubmnoreka [JOK
MowmenTt cuisbl. [Inneqo cuibl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEla
NMnynbsc MaTepualbHON TOUYKH,

15 CHUCTEMBI MaTepUATIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE IBUKEHHE
PaboTa 1 MOIITHOCTD CHIIBI.

16 Kunernueckast sHeprust MaTepuanbHONR bubnmorexa [JOK
Touku. Teopema 00 U3MeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON YHEPTUU

17 [TorennmanbHast SHEPTHAL. bu6mmorexa [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

18

19

20

21

22

23

24

[ToTeHnmanbHast >HEPTHS YIIPYTO
ne(popMUpPOBaHHON MPY>KUHBI.
[ToTeHumanbHast SHEPrHs Teaa BOIU3U
MMOBEPXHOCTU 3eMITH

[loTeHumanbHbIe U HETIOTEHIIMATIbHBIE
cuiibl. CBsi3b paboTHI
HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON 3HEPTUN CUCTEMBI TEJL.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUH

JlaGoparopHas pabota
«HccnenoBanue cBI3M pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOW SHEPTUU
TeJa Ha MIPUMEpPE PACTSKCHUS
PE3MHOBOTO KTyTa

KonTponbhas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPAHEHUS B MEXAHUKEY

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
KHMHETHUYECKOU Teopuu. bpoyHoBckoe
neuxkenne. uddys3us

Xapakrep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIeCTBA.
Mopenu cTpoeHust ra30B, KUJIKOCTEN
U TBEPIBIX TEN

Macca monekyn. KonuuectBo
BeniectBa. [locrosHHas ABoraapo

TeruoBoe paBHOBecue. Temneparypa
u e€ uzMmepenue. Illkana remneparyp

https://m.edsoo.ru/ff0c461a

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

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

but6mmoreka [{IOK
https://m.edsoo.ru/ffOc4dc2



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

Henscus

WUneanpnerii raz B MKT. OcHOBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMneparypa Kak Mepa

26 CpeaHEN KUHETUYECKON SHEPIUU bubnmnorexa [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kianeipona

27 3axoH JlanpTona. ['a30BEIC 3aKOHBI
JlabopaTtopnas pabota

98 «MccnenoBanue 3aBUCUMOCTH MEXAY
napaMeTpamMu COCTOSTHUS
pa3peKeHHOTO raza»

29 N3omporieccrl B HieanbHOM Ta3e U uX bubnnoreka [JOK
rpaduveckoe mpeacTaBieHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJTUHAMUYECKON CUCTEMBI U

30 criocoOwI €€ n3menenus. KomudyecTro bubnmoreka [JOK
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPrHsl OJJHOATOMHOIO UEALHOTO
rasa

bu6mmorexa [IOK

31 Brget erutonepeiain https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTH BEILIECTBA.

32 KonuuecTBo TemioTsl npu brbmmorexa [OK

. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHelii mpoiecc

33 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 bu6mmorexa [JOK
MPUMEHEHHE K U30IPOLEecCam https://m.edsoo.ru/ff0c5efc

34 HeobparumocThb mporieccoB B bubnmnorexa [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

npupoae. Bropoii 3akoH
TEPMOJAMHAMUKU

[Tpunmun gevicteus u KII/ TernmoBoi

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35 MaIlHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIT/
37 DKOJIOTHUECKHE TPOOIIEMBI
TEIUIOHEPTeTUKHI
38 O6o0maromuii ypok « MosieKyspHast bubnmnorexa [JOK
¢uzuka. OCHOBBI TEPMOTUHAMUKID https://m.edso0.ru/ff0c6938
KonTponbhas pabota mo Teme
39 «MonexynspHas ¢puzuka. OCHOBBI bubmiorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMHUKI
40 [TapooGpa3oBaHue U KOHIEHCAIIUS. bubnmnorexa [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOGCOTIOTHAS U OTHOCUTEIbHAS
41 BJIQXKHOCTh BO3/ayXxa. HaceleHHbIH Bubmmorexa LIOK
AYE3. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 amop(HbIC Tena. AHU3OTPOIIHS bubmmoreka [JOK
CBOWCTB KpUCTAIUIOB. XKuakue https://m.edso0.ru/ff0c65f0
KkpucTaiibl. COBpeMEHHbIE MaTepHaIb
[1naBneHue U KpUCTATUTH3AIIHSL.
43 VY aenbHas TETUTOTA IJIABICHHS bubmmorexa LIOK
A ' https://m.edso0.ru/ff0c6708
CyOmumanys
bubmuoreka [JOK
44 b 6
PABHCHHE TEMIOBOTO Dasanca https://m.edso0.ru/ff0c6820
45 OnexTpusanus Tea. DIeKTpUuIecKuil bu6nnoreka [IOK

3apsan. I[Ba BUJA SJICKTPUUCCKHUX

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

3apsAa10B

[IpoBOIHMKH, TUAIEKTPUKH U

bu6mmorexa [IOK

46 IIOJIYIIPOBOJIHUKU. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. TouedHbIN 3JIEKTPUIESCKUN buGnnorexa [IOK
Yy ’ p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
48 nons. [IpuHImMn cynepno3unuu bubnmnorexa [JOK
AJIEKTPUYECKHUX TTosiel. JInnum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 3IeKTpoCTaTuYecKoro
49 nond. ITorennuan. Pa3zHocts bubnnorexa [IOK
’ ' https://m.edso0.ru/ff0c6f00
IIOTEHI[MAJIOB
I[IpoBOAHUKH U JUDJIEKTPUKH B
50 3J'IpeKT 0CTaTUYECKOM 1'[01:.:'[6 bubnmorexa [IOK
p ' https://m.edsoo.ru/ff0c7018
JlmdnekTpuueckasi IPOHUIIAEMOCTh
but6mmoreka [JOK
51 Onexrpoémrocts. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUsl 3apsHKEHHOTO bubmmorexa ITOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTopHas pabora "M3mepenue
3IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMIT NEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAIIEHOTO

amrmapara, CTpyHHOTo IpuHTEepa.
DNeKTpOoCTaTUIECKas 3aIInTa.


https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

58

3azeMIIeHHe AIEeKTPOprUOOpOB

DIEeKTPUYECKHUN TOK, YCIIOBHS €T0
cymiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusnenue. 3akoH Oma J1st
y4acTKa IEenu

[TocnenoBarenpHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTUHCHUE
MPOBOIHUKOB. JIabopaTopHas paboTa
«M3ydeHune cMenraHHOTO COCMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jlxoymsa-Jlenua

3axon OMa 11 IOJIHOM (3aMKHYTOI)
anekTpuieckoit nenu. Koporkoe
3ambikanue. JlJabopatopHas padora
«3mepenune IJIC uCTOUHHUKA TOKA U
€ro BHYTPEHHETO CONPOTHBIICHUS

0.5

0.5

but6mmoreka [{IOK
https://m.edsoo.ru/ff0c74f0

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

bubmnoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBHblii ypok. KonTposbHas
pabota mo Teme "DiaekTpoauHaMuKa' /
Bcepoccuiickas npoBepouHas pabota

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

60

Oo6o0maromuit ypok
«QnexTponnHamukay / Becepoccuiickas
IIpoBepoyHas pabora

but6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTpOHHAs! IPOBOJIUMOCTD TBEPABIX
METaJuI0B. 3aBUCUMOCTD
COMPOTHUBJICHUSI METAJJIOB OT
temrepatypbl. CBEpXIIPOBOIMMOCTh


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DJIEKTPUYECKUI TOK B BaKyyMe.

62 . 1
CBolicTBa 3JIEKTPOHHBIX TyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U

63 MpUMecHas MPOBOIAUMOCTh. CBOMCTBA 1 bu6muoreka [IOK
p—~n-nepexona. [lomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
MIPUOOPHI
DneKTpUYECKU TOK B pacTBOpax U

64 pacruiaBax 3JIE€KTPOJIMTOB. 1 bubnmoreka [JOK
DNEeKTPOIUTHYECKAs JUCCOLUAIIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKUI TOK B rasax.

65 CamocCTOsSTENbHBIN U 1 bubmuoreka [JOK
HECAMOCTOSITEIbHBIN pa3psan. MoaHus. https://m.edsoo.ru/ffOc84ae
[Lmazma
DnexTpuyeckue npudopsl U

66 YCTPOICTBA U UX MPAKTUUYECKOE 1 bu6mmorexa [IOK
npumMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH
Konrponsnas padora no teme

67 «Onekrpocraruka. [locrosHHBIN 1 bu6mmorexa [JOK
3JeKTpUYeCcKuil TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3NUYHBIX Cpeaax»

68 PezepHblil ypok. O0o0maronuii ypok 1 bubmmoreka [IOK
no temaMm 10 xiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuecTBo yacos DJIeKTPOHHBbIE
[]
J:;n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll:;:eﬂﬂﬂ :gg)al;?)zz;eeﬂbﬂble
padoThbI padoThI pecypesI
[TocTostHHBIE MATHUTHI U X
B3aUMOJCHCTBHE. MarauTHOE MoJIe. 1 bub6mnoreka I[IOK
Bekrop MmaruutHOM MHAYKIUA. JInHUK https://m.edso0.ru/ff0c9778
MarHUTHOW MHIYKIIHH
MarauTHO€ 1oJie MPOBOIHHUKA C
TokoM. OnbIT Dpcreaa. 1 bubnuorexa [IOK
BzaumopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHast pabota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO I0JIs1 KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBe MarHUTHOTO IOJISI HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMriepa.
JlaboparopHast paboTa 1 1 bubnnorexa [JOK
«HccnenoBanue neucTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHuTa Ha paMKy C
TOKOM)»
JlelicTBME MarHUTHOTO IOJIS HA
JBUKYLTYIOCS 3apsPKEHHYIO YacTHLLY. 1 bubnuorexa [IOK
Cua Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas UHAYKIus. [lotok
BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

WHAYKIHH. 3aKkoH BHCKTpOMaFHHTHOﬁ


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

10

11

12

13

unaykuuu Papanes
JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHOM MHIYKIIMH»

NuayKTUBHOCTB. SIBIEHUE
camounAykiuu. 1C caMOMHIYKIIUU.
DHeprusi MarHUuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIE

TexHuueckue yCcTponuCcTBa U UX
IIPUMEHEHUE: TIOCTOSIHHBIE MATHUTHI,
AIIEKTPOMATHUTBI, dJIEKTPOIBUTATEb,
YCKOPHUTEINIH JIEMEHTAPHbBIX YaCTHIL,
MHAYKIIMOHHAsS 11€Yb

O6o06maromuii ypok «MarautHoe
nose. DISKTPOMArHUTHAS HHIYKIIHSD

KoHTponbHas pabora 1mo Teme
«MarauTHoe 1ojJIe.
SHeKTpOMaI‘HI/ITHaSI I/IHI[yKLII/ISI))

CB0OOIHBIE MEXAHHYECKHUE
Kosiebanus. [lapMoHUYecKue
KosneOaHus. YpaBHEHUE
rapMOHHYECKHUX KOJICOaHHH.
[IpeBpauienue suepruu
JlaboparopHas paboTa
«HccnenoBanne 3aBUCUMOCTH
nepuoa MajblX KolleOaHuii rpy3a Ha
HUTH OT JIJTUHBI HUTH U MAcCChI TPy3a»

bubmnoreka IIOK
https://m.edsoo.ru/ff0cal50

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

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

14

KonebatenbHblil koHTyp. CBOOOIHBIE

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

3JIeKTPOMarHuTHBIE KoJeOaHus B
UcabHOM KOJIe0aTeTbHOM KOHTYPE.
AHaJorus MeXy MEXaHHUYECKUMHU U
AJIEKTPOMATrHUTHBIMU KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UICATbHOM
KOJIe0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxarommx
Kosie0aHusX. BoIHYKIeHHbIE
MexXaHHJecKue Kojiebanus. Pe3oHanc.
BriHyX1€HHBIE 37I€KTPOMATrHUTHBIE
KOJIEOAHUS

[Tepemennsbiit Tok. CuHYCOUIATBHBIN
MEPEMEHHBIN TOK. MOILTHOCTh
MEPEMCHHOTO TOKaA. AMHJII/ITy,Z[HOe u
JIEHCTBYIOIIEE 3HAUEHHUE CUJIIbI TOKA U
HaIpsHKEHUA

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bub6mnoreka I[IOK
https://m.edsoo.ru/ffOcbb86

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IponsBoscTso,
nepeaayda u moTpedieHue
3JIEKTPUYECKOMN SHEPTUU

19

20

Y CTpolCTBO M MPAKTUYECKOE
MIPUMEHEHNE IEKTPUUECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro TOKa,
JUHUH BIIEKTporiepeaad

DKOJIOTUYECKHE PUCKU TIPU
IPOU3BOJICTBE AIIEKTPOIHEPTUHL.
Kynbrypa ncnonb3oBanus
3JIEKTPOIHEPTUU B ITIOBCEIHEBHON
KHU3HU

bubmnoreka I[IOK
https://m.edsoo.ru/ff0cc324



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

21

22

23

24

25

26

27

28

29

30

MexaHHUYECKUE BOJIHBI, YCIOBUS
pacmpoctpanenus. [lepuon. Ckopoctsb
pacIpoOCTpaHCHHUS U JITTMHA BOJIHBI.
HonepeqHHe " IPOAOJIbHBIC BOJIHBI

3Byk. CkopocTb 3ByKa. I poMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

3J'I€KTpOMaFHI/ITHI)IC BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
OJICKTPOMAardiMuTHBIX BOJIH

[IpuHIMUIIBI paANOCBA3U U
TCICBUACHUA. Pa3BI/ITI/I€ CpG}ICTB
cBs3u. Pagnosiokanus

Konrtponbnas padora «Konebanus u
BOJTHBD)

IIpssMonuHEHOE pacpoCTpaHEHUE
CBETa B OJJHOPOJIHOMU cpere.
ToueuHsblil HICTOYHUK cBeTa. JIyd
cBeTa

OTtpakeHue cBeTa. 3aKOHBI

oTpaxkeHus ceeta. [loctpoenue
n300paKeHUH B TNIOCKOM 3epKaie
[Ipenomiienue ceera. [loaHoe
BHYTpEHHee oTpakeHue. [IpenenbHbii
YTOJI TTOJIHOTO BHYTPEHHETO
OTpaKeHUSI

JlaboparopHas pabota «3mepeHue
MOKa3aTelsl MPEJIOMIICHUS CTEKIIa»

JIunzsl. [Toctpoenue n3odpaxkeHuil B

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

bubmnoreka IIOK
https://m.edsoo.ru/ff0cccOc

Bbu6morexa [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

bu6mnoreka I[IOK
https://m.edsoo.ru/ffOcd4e0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

bubmnoreka [IOK
https://m.edsoo.ru/ffOcd67a

bu6mmorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOU JIMH3HI.
YBenuueHue JIuH3bI

JlaGopaTtopHnas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOMCTB
HU300paKeHHUI B TUH3AX)
Hucnepcus cBeta. ClI0KHBII COCTaB
32 6enoro csera. L{Bet. JlabopaTopHas
pabota «Habmonenue nucrepcuun
CBETa»
33 Wntepdepennus cera. Audpakius bubnuorexa [IOK
cBeta. JlubpakunonHas peneTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Homapusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrruyeckne MpuOOPHI U YCTPOMCTBA U
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUs
I'paHuUIBI TPUMEHUMOCTH
36 KJIaCCM4YeCKO MeXaHuKH. [locTynatsl bubnuorexa [IOK
CIIeIMaIbHON TEOPHUH https://m.edsoo0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3ame]yIeHre BpEMEHH U COKpAaIlleHUE bubmmorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 gactrlbl. CBsA3b MAcCHI C DHEPTUEN U bubmnorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHUS MTOKOSI
KoHnTponbHas pabora «OnTuka.
N bu6mmoreka [IOK
39 OcHOBBI cHIENMANIBHOM TeopUn

OTHOCHUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonsl. Dopmymna Ilnanka. JHeprus

bu6mmoreka [JOK

40
U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEI0BaHNE 56 10K
nomoTeKa
41 .0 A.T.
porospexta. Ombrre: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl hotorddexra. YpaBHEeHUE
42 QﬁHmTegl)Ha nqs)[(b(i)OToatb@I@)eKTa bubmmorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue cBera. OnbiTer [1. H.
43 JleGeneBa. XMHYECKOE NEHCTBHE bubmorexa [JOK
AeBa. A https://m.edso0.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u
MPaKTHYECKOe TPUMEHEHHE:
44
¢doroanemeHT, HoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agad mo teme «DJIEeMEHTBI bubmuotexa [JOK
KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnBITEI
46 Pezepdopna o paccessHuiO 0-4acTHIL bubmmorexa LIOK
pQop P ’ https://m.edsoo.ru/ff0d091a
[TnaneTapHast MozieIb aToMa
bubmnoreka [IOK
47 I1 b
OCTyJIaThl bopa https://m.edsoo.ru/ff0dOafa
HN3nyuenne u moriomnieHrne GoToHOB
48 I I/I}ll'lqe €x0JIe aTOMEIIH co H(()i;o OBHS bubmmorexa [TOK
p pexoa . a yp https://m.edsoo.ru/ff0d0afa
SHEPTuH Ha apyrou. Buasl criekTpoB
BoaHoBEIe cBOMCTBa "acTUIl. BOJHEI
. bubmuoreka [JOK
49 ne bpoitns. Kopryckynsipao-

BOJTHOBOM myasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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51

52

53

54

55

BBIHYXXIACHHOC U3JITYUCHHUC

OTKpBITHE pATHOAKTUBHOCTH. OTBITHI

Pesepdopaa o onpexneneHuto cocrasa

PaarnOaAKTUBHOT'O U3JIYUCHUA

CgaoticTBa anb(da-, 6era-, ramma-
u3ilydeHus. BiausHue
PaAMOaKTUBHOCTH HA KUBBIE
OpraHHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3orombl. Anbda-pacmar.
DONEeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydyenue

DHeprusi CBsI3U HYKJIOHOB B si/IpE.

S nepublie peakuuu. SnepHbii
peaktop. [Ipo6iiembl, TEpCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI SIEPHOM
SHEPreTHKU

DneMeHTapHble YacTulibl. OTKpBITHE
Nno3UTpOHA. MeTOIbI HAOIOICHUS U
PErUCTpaLMH SJIEMEHTAPHBIX YaCTHII.
Kpyrslii cton «@yHaaMeHTaIbHbIE
B3anMoOIeHCcTBHA. EqmHCTBO
buznyecKoil KapTUHBI MUPa»

DTanel PasBUTHA aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHHE aCTPOHOMHHU. Bun
3BE€3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/1b], IUIAHETHI, UX BUIUMOE
nBwxeHue. CoaHevyHas cuctema

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0fd2

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356

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



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

56

57

58

59

Counuie. CoHeuHass akTUBHOCTD.
Ncrounuk sHeprun CosHua U 3BE371

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
noclne0BaTeIbHOCTU. BHyTpeHHEee
ctpoenue 38€31. COBpeMEHHBIC
MPEJICTABICHUS O MPOUCXOXKICHUU H
spomonuu ColHIA U 3BE3]

Muneunsiii [1yte — Hama ['anakTuka.
IMTonoxxenue u aBrxenne CoyHIa B
lNanakruke. I'anaktuku. Y€pHbie
JBIPBI B AJIpax TajJaKTUK

Bcenennas. Pa3Oeranue ranakTuk.
Teopust bosbIIOTO B3pHIBA.
PenukroBoe uznyuenue.
Mertaramaktrka

60

61

62

Hepeennsie mpobieMbl aCTPOHOMHH

KonTponbHas padboTta «1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKIDY

O6o0maromuii ypok. Pois ¢husuku n
ACTPOHOMHUU B YKOHOMUYECKOMH,
TEXHOJOTUYECKOH, COIMATIbHON U
ITHYECKOH cepax NesaTeTbHOCTH
YeJI0BeKa

63

O6o6matomuii ypok. Poss u mecto
(bU3MKH U ACTPOHOMMUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuit ypok. Posb



65

66

67

68

du3nyeckoit Teopuu B HopMHpOBaHUH
npeACcTaBiIeHU 0 GPU3NIECKON
KapTHHE MHUpa

O6o06matomuii ypok. Mecto
¢bu3nuecKoil KapTUHBI MUpPA B 00ILIEM
PSILy COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX IPEACTaBICHUN O IPUPOAC
Pe3epBHbIil ypok. MarHutTHoOE mose.
DJeKTpOMarHuTHas HHIYKIIWS

PesepBubliil ypok. Ontuka. OCHOBBI
CIIEMAJIbHON TEOpUH
OTHOCHUTEIIBHOCTH

Pesepnsiit ypok. KBanroBas ¢usuka.
DNEeMEHTHI aCTPOHOMUU U
acTpOpU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
NpoBepPsieMOro
pe3yJibTara

10.1

IIpoBepsiemble MpeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

JleMOHCTpUpOBaT, Ha NpHMEpPax poJib M MecTo (UMK B
(hopMUPOBaHHHM COBPEMEHHOW HAydyHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOMN JEATETbHOCTH

monaen

10.2

Y4YUTBIBATh TPAHUIIBI IPUMEHEHHSI U3yUYEHHBIX (U3UUYECKUX MOJIECICH:
MaTepuanbHas TOYKa, MHEpLHUATbHAs CUCTeMa OTcuéTa, abCOIIOTHO
TBEP/OE TEJO, UIeaTbHBINA T'a3; MOJEIU CTPOCHHUS T'a30B, KHUJIKOCTEH U
TBEPABIX TeJ, TOYEUHBIA JJIEKTPUUYECKUN 3apsii — MpPH pPELlIeHUH

¢bu3nvecKkux 3a1aq

10.3

10.4

10.5

Pacnio3naBaTh (usznueckue sBIeHUs (MPOIECcChl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETHYECKON Teopuu
CTpPOGHMsI BellecTBa U  3JEKTPOJUHAMHMKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE HPSIMOJIMHEHHOE [BUKEHHE, CBOOOJHOE MaJeHUE
T€Jd, JABW)KEHHE IO OKPYXXHOCTH, HMHEpLHUs, B3aUMOJCIHCTBUE TEI;
muddys3usi, OpOYHOBCKOE JBHKEHHE, CTPOCHHE IKUAKOCTEH U
TBEPABIX  Tel, U3MeHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJylaXx/IeHNHn), TEIJIOBOE paBHOBECHE, HCIApPEHHE, KOHJIEHCAlus,
IUTABJICHWE, KPUCTAUIM3alUs, KUIIEHHWE, BIIAXKHOCTh BO3/YXa,
NOBBIILIEHUE JIaBJICHUS T'a3a [IPU €ro HarpeBaHUM B 3aKPHITOM COCY/E,
CBA3b MEXJy IapamMeTpaMH COCTOSHUS Ta3a B H30Ipoleccax;

QJICKTpHU3aluA TCII, BSaHMOHCﬁCTBHe 3apAa0B

OnuchiBaTh MEXaHWYECKOE JABIKEHHE, UCHONb3ysd (usnyeckue
BEJIMYMHBI: KOOPJMHATA, IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tejla, CWIa, HWMIYJIbC Tela, KUHETUYeCKas DJHeprusd,
NOTEHIMAJIbHAs HHEpPrus, MexXaHHueckas paboTa, MexaHHWdecKas
MOIIHOCTb; TIPH ONUCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUNA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUs M EJUHMIBI, HAXOIUTh
(opMyIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UUECKYIO BEIUUUHY C JAPYTHMHU

BCJIMYHUHaAMH

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEMJIOBBIC



10.6

10.7

10.8

10.9

10.10

SIBJICHHSI, WCIONIb3ysl (U3UYECKUE BEJIMYMHBI: JaBJICHUE Trasa,
TEMIepaTypa, CpPEAHssl KHHETHYEeCKass DJHEPrHs XaoTHYECKOIrO
JIBWKCHHUS MOJICKYJ, CpPEIHEKBaJIpaTHU4YHas CKOPOCTh MOJIEKYII,
KOJMYECTBO  TEIUIOTHI, BHYTPCHHSS  JHEprus, pabora Tasa,
KO3 (UIIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBHUTATEINS; TPHU
OTIHICAaHUU MIPaBUIBHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJh3YEMbIX BEJIMYMH, UX OOO3HAYCHHS] W CIUHUIBI, HAXOIUTh
(hopMyITBI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETUYHHY C APYTUMHU

BCIMYMHaAM

OnuchiBaTh U3YYEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA U
JNEKTPUYCCKUE  SBJICHUS  (MPOILECCHI), HCIONB3ys  (DU3MUECKHe
BEJIMYMHBI: ANEKTPUYECKUN  3apsal,  OSJEKTPUYECKOe  TOoJIe,
HANpsHKEHHOCTh  TIOJIS,, TMOTEHIIMA, pPa3HOCTh TMOTEHIUANOB; TpU
OTIMCAaHUU TPABUIHLHO TPAKTOBATHh (PU3UUYECKHUIM CMBICT MCIOJIb3yEMBIX
BEJIMYMH, WX OO0O3HAYEHUS W €IUHUIBI, YKa3bIBaThb (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTHMH

BCIIMYMHAMH

aHaNM3UpPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOIb3YA
(bu3mvecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, |l
u |1l 3axkonbl HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKON 3HEPIuH,
3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYEPIO3ULIUHU CUJI, TPHHLIUT
paBHOMpaBUS HMHEPIUAIBHBIX CHCTEM OTCYETa;  MOJEKYISIPHO-
KAHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ia30BBIC 3aKOHBI, CBS3b
CpedHel KWHETUYEeCKOH HSHEepruy TEIUIOBOTO IBIKEHHS MOJIEKYT C
abCONIOTHON TeMIepaTypoi, MEepBbIH 3aKOH TEPMOIMHAMUKHU; 3aKOH
COXpaHEHMs JJIEKTPUUECKOro 3apsaa, 3akoH Kysona; mpu 3Tom
pasnuyaTth CIOBECHYI0 (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTH4YecKOe

BBIpQ)KEHUE U yCIOBUS (TPaHULIBI, 00JIACTH) MPUMEHUMOCTH

OOBSCHATL OCHOBHBIE MPHUHIMIBI JEUCTBUS MAIIWH, NPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBUS HUX 0€3011aCHOTO

HCIIOJIb30BAaHUS B HOBCCHHGBHOﬁ KHU3HU

BBINONHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKUX SIBICHUN U
IPOLIECCOB C UCIIOJIB30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHUI; TIpU
3ToM (QOopMyIHpOBaTH MpoOiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO

060pyz[013aH1/151, MIPpOBOAUTD OIIBIT U (I)OpMy.TIHpOBaTL BBIBObI

OCYHI@CTBHSITB mpsAMbIC W KOCBCHHBLIC HW3MCPCHHUA (1)I/I3I/I'~IGCKI/IX

BEJIMYHMH; TPU 3TOM BBIOMpATh ONTHUMAJbHBIA CIIOCOO M3MEPEHUs H




10.11

HCII0Jb30BAaTh U3BCCTHBIC MCTOJAbI OLICHKU HOFpeLLIHOCTeﬁ I/ISMepeHI/II\/'I

HccrnenoBaTh 3aBHCHMOCTH MEXAY (DHU3HMUECKUMH BEIMYMHAMU C
WCIIOJIB30BAaHUEM IIPSAMBIX H3MEPEHHM; IIPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHpOBaTh pe3yiabTaThl MOJIYYEHHOM 3aBUCHUMOCTH
(u3nYecKUx BEJIMYUH B BUJAE TaONUL U TpaUKOB, €1aTh BBIBOJBI MO

pe3ysbTaTaM UCCIeI0OBaHUS

10.12

10.13

10.14

CobOmoate  mpaBwia 0e30macHOro  Tpyda HpU  IMPOBEACHUU
UCCIIEJOBaHMM B  paMKax ydeOHOro »SKCIEpUMEHTa, YydeOHo-
HCCHGHOBaTGHBCKOﬁ u HpOGKTHOI‘/‘I ACATCIIBbHOCTH C HCIIOJIB30BaAHUCM

HU3MEPUTEITLHBIX YCTPOUCTB M TAOOPATOPHOTO 00OPYIOBAHUS

Pemate pacuérHble 3a7a4 ¢ SBHO 3aJaHHOM (DPU3MYECKON MOJEIbIO,
UCTONB3Ys (PU3MYECKHe 3aKOHbl M TMPUHIUIBI, HAa OCHOBE aHalu3a
yCIOBUSL  3a/adydl  BbIOMpaTh  (DU3MUECKYI0 MOJENb,  BBIICNATH
(u3nueckre BeNMYUHBI B (OPMYIIBI, HEOOXOIUMBIE JIJIS €€ PEIICHUs,
IPOBOJUTH PACUETHl U OLIEHWBATH PEAIbHOCTH MOJIyYEHHOTO 3HAYCHHUS
(u3n4ecKoi BETUUHHBI

Pemrate  KkayecTBEHHBIE  3aJjaud:  BBICTpaMBaTh  JIOTHUYECKHU
HETPOTUBOPEUMBYIO LIEMOYKY PACCYXJEHUI C OMOpPOH Ha M3y4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILIGCKI/I€ SABJICHUS

10.15

10.16

Ucnonp3oBath mpu  pemieHuu  y4eOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOUCKA, CTPYKTYPHpPOBAHMUS,
UHTEpHpETallud M MpPEJCTaBICHUA y4eOHOW W HayyHO-TOMYJSPHOM
UH(QOPMALIUY, TOITYYEHHOW M3 Pa3IMYHBIX HUCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJTy4aeMyro HH(DOpMaIUIo

[IpuBoauTe mpUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX Y4EHBIX-

(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHC TCXHUKU U TEXHOIOTHI

10.17

10.18

Hcnonp30BaTh TEOpETHYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOM
KHU3HH TSI o0ecTiedeHnst 0€301MacHOCTH pU 00paIeHnu ¢ mpudopamMu
U TEXHUYECKUMHM YCTPOMCTBAMH, Il COXPAaHEHUs 3J0pOBbi U

CO6JIIOI[CHI/ISI HOPM 5KOJIOTUYCCKOI'O ITOBCACHHUA B oxpy;xa}omel?l cpeaec

PaGoTaTh B rpynmne ¢ BHIMOTHEHUEM PA3IUYHBIX COLMATBHBIX POJIEH,
IJIAaHUPOBAaTh  pabOTy  TPYyNIbl, palMOHAIBHO  PAaCHPEaesITh
00sI3aHHOCTH W TUJIAHUPOBATh JEATEIPHOCTh B HECTaHAAPTHBIX
CUTyalMsAX, aJEKBAaTHO OLEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB

TPYIIIBI B pellIEHUuE paccMaTpUBaeMoOM mpooOIeMbl



11 KIIACC

Kon
MpoBepPsAEeMOro
pe3yJibTara

11.1

11.2

11.3

114

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (U3UKU B
(hopMUpPOBaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTUHU
COBPEMEHHOMN TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

JFO/IeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUECKON KapTHHBI MUPA

Y4uThIBaTh TPAaHULBl IPUMEHEHUSI U3yYEHHBIX (U3UYECKUX MOJEIEH:
TOUEYHBIN AIEKTPUUECKUI 3apsii, AAepHas MOJENb aroMa, HyKJIOHHas

MOZACIIb aTOMHOI'O sAapa IIpu pCIICHUN (1)I/I3I/ILIGCKI/IX 3aJa4

PacnioznaBate (usnueckue sBIEHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE  3aKOHOB  DJICKTPOJAMHAMUKHA W  KBaHTOBOH  (DM3HKH:
JIEKTPUUYECKAasi TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMMHUYECKOE,
MarHMUTHOE  JICWCTBHS  TOKa, B3aMIMO/ICHCTBHE MarHMToB,
JNIEKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MArHUTHOTO TOJS Ha
OPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsiji, JJIEKTPOMArHUTHbBIC
KOJICOaHUST ¥ BOJIHBI, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBeTa,
OTpaxeHue, MpejomiieHne, HuHTepepeHums, Audpakuus U
TOJISIpU3aIUsl CBETa, JUCIEPCHs CBeTa, (POTOdNEKTpruecKuid ekt
(boTtoapdekr), cBeTOBOEC MaBlIeHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpPOJA, e€CTECTBEHHAas M  HCKYCCTBCHHAs

PAaAOaKTUBHOCTD

OnwuceiBaTh  M3yYeHHBIE CBOMCTBA  BEHIECTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONTHYECKUE, FJIEKTPHUECKYIO MPOBOJUMOCTh Pa3IMYHBIX
cpeda) M DJIEKTPOMArHWTHBIE SIBIEHUS (IPOLECCHI), HCHOJb3YS
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKHH  3apsa, cuia  TOKa,
JNIEKTPUYECKOE  HANPSHKCHUE,  AJIEKTPUYECKOE  CONPOTHUBIICHHE,
pasHocth noteHnumanon, IJC, pabora Toka, MHAYKIHS MarHUTHOTO
noisi, cwia Awmmepa, cuia JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPrHsl ANEKTPUYECKOTO M MAarHUTHOTO IMOJIeH, MepHoJ] M YacToTra
KoneOaHNi B KoJIe0aTebHOM KOHTYpE, 3aps M CHila TOKa B IpoIecce
rapMOHHYECKUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH, doxycHoe
paccTosiHME M ONTHUYECKas CUJIa JIMH3bI; NPU ONUCAHUU MPABUIIBHO
TPAaKTOBaThb (PU3MUYECKUI CMBICH HCIOJIB3YEMBIX BEJIMYUH, HX
0003HAYCHHST W CIWHHIBI, YKa3biBaTh (HOPMYJIBI, CBS3BIBAIOIINE

JTaHHYIO (PU3HUYECKYIO0 BETMUUHY C IPYTUMHU BeTMUUHAMHU
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11.6

OnuceiBaTh U3y4EHHbIE KBAHTOBBIE SIBJICHUS M MIPOLIECCHI, UCIIOJIb3YS
(u3nUeckue BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JIJIWHA
BOJIHBI M YacTOTa CBETa, JHEPrusi W UMIyIbc (OTOHA, Mepuon
nojlypacmiajaa, DSHEprusi CBSI3M AaTOMHBIX sJep; MpH ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3NUYECKHIM CMBICI UCHOJIb3YEMbIX BEJINYUH,
ux 0003HAUYECHUS M EIUHMIIBI; YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3WYECKYI0 BETUUYHUHY C APYTUMHU BEIMYMHAMU, BBIYUCIATH

3HayeHue (HU3NIECKON BEITUUNHBI

AnHamm3upoBaTh (PHU3MYECKHE TPOLECCHl M SIBICHHS, HCIIOIb3Ys
¢usnueckue 3aKOHBl M NPUHIUNBL:  3akoH Oma,  3aKOHBI
HIOCJIC/IOBATEIFHOTO W MAapaJUICIbHOTO COCIUHEHHS TPOBOJIHUKOB,
3akoH JIxoyns — JleHna, 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH
IPSMOJIMHEHHOTO PAacHpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKEHHS CBETA,
3aKOHBI ~ TIPEJIOMJICHUSI  CBETa, YypaBHEHHE  OWHINTEHHAa  JJiA
¢doroadexra, 3aKOH COXpaHEHHUS DHEPIUH, 3aKOH COXPAHEHUs
UMITyJIbCa, 3aKOH COXPaHEHHs JJCKTPUYECKOrO 3apsijaa, 3aKoH
COXpaHEHHs  MaccoBOIO  4YMCia, TOCTynatel  bopa, 3akoH
panMoOaKTUBHOTO pacmaaa; IpH O3TOM pPa3NdaTh CIIOBECHYIO
(GOpMyYITHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

11.8

11.9

OHpGI[CJISITB HAIpaBJICHUC BCKTOpPa HWHAYKIHMU MArHUTHOI'O II0JIA

IMPOBOJHHKA C TOKOM, CHJIbI AMnepa H CHJIBI HopeHua

CTpOI/ITB KU OIIMCBIBATH H3o6pa>1<eHHe, co3agaBacMo€C  INNIOCKHMM

3epKajioM, TOHKOW JTMH30M

BBINONTHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYCCKUX SIBICHUN U
IIPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX U KOCBECHHBIX U3MEPCHUM; MPH
sToM (dopmynupoBaTh MpobiemMy (3amady) W THUIOTE3y Yy4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MIPEIJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

11.10

11.11

11.12

OcymiecTBiATh TpsSMbIE M KOCBEHHBIE H3MEPEHUs (PU3NUECKUX
BEJIMYHMH; TPU 3TOM BBIOMpATh ONTHUMAJBHBIA CIIOCOO W3MEPEHUs H

HCIIOJIB30BATh U3BCCTHBIC METOAbI OLICHKU HOFpCH.IHOCTGﬁ I/I3M€peHI/Iﬁ

HccnenoBath 3aBUCUMOCTH (PU3NYECKUX BEIUYHUH C HCIIOJIB30BAHHEM
OpSAMBIX  HU3MEPEHUI; TpU 3TOM KOHCTPYMPOBATH  YCTAaHOBKY,
(UKCUpOBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3UIECKUX
BEJIMYMH B BUJE TaOIUIl U TpadUKOB, JIe1aTh BHIBOJBI IO pe3ylbTaTaM

HCCJIICAOBaHUA

CobOmronate mpaBuiia 0€30MacHOrO Tpyla HpH  [POBEIECHUHU



11.13

11.14

11.15

11.16

UCCIIEIOBAaHUH B paMKax ydeOHOro SKCIEpHMEHTa, Y4eOHO-
UCCIIEIOBATENIbCKOW U MPOEKTHOM NEATEIbHOCTH C MCIOJb30BAHUEM

U3MEPUTENbHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYAOBAHUS

Pematp pacuérHbie 3aauMl ¢ SABHO 3aJaHHOW (DU3MUYECKON MOJEINbIO,
UCTIONB3Ysl (PU3MYEecKHe 3aKOHbI W TMPUHIUIBI, HAa OCHOBE aHaln3a
YCJIOBHSI  3aJaud  BHIOMpATh  (U3UYECKYIO  MOJENb, BBIACIATH
¢u3nueckrue BeNMUYUHBI B (OPMYIIBI, HEOOXOIUMBIE JIJIS €€ pelIeHus,
IIPOBOAUTEL PACUYETHI U OLIEHUBATh PEATBLHOCTD IOJYYEHHOTO 3HAYEHUS

(hU3UIECKON BETMYUHBI

Pematr ~ KkauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUYMBYIO LEMOYKY PACCYXKICHHM C OMOpoil Ha M3y4yeHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA

Hcnonp3oBaTe mHpH  pelieHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
UH(QOPMALMOHHBIE TEXHOJOTHH JUIA TIOMCKA, CTPYKTYPUPOBaHUS,
UHTEpNPETAlMd U NPEACTaBICHUs Yy4eOHOW M Hay4yHO-TIOMYJISPHOM
UHQOPMALIUH, TOITYYEHHOW M3 Pa3IMYHBIX UCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALINIO

OOBSICHATh NPUHLMIIEI JEHCTBUS MAlIMH, MPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS HX OE30MAaCHOTO HCIIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

11.18

[IpuBonuTe mpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpPa, B pa3BUTHUC TEXHUKU U TEXHOJIOTHI

Hcnonp30BaTh TEOpETUYECKHE 3HAHUSA MO (PU3MKE B IMOBCEIHEBHOM
JKU3HH 1)1 o0ecrieueHns 0€30macHOCTH MpH OOpalIeHuH ¢ MPUOopaMu
U TEXHUYECKUMH YCTPOWMCTBAMH, JJS COXPAaHEHHUS 3JI0pOBbI U

coOII0ICHHSI HOPM SKOJIOTMYECKOTO MIOBEJIEHUS B OKpY KaloIlel cpene

11.19

PaGorarh B rpymie ¢ BBIIOJHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUIAHUpOBaTh ~ pabOTy  TIpyMNIbl,  PalUMOHAIBHO  paclpeneisTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLICHMBAThb BKJIAJ KaXJOrO0 U3 YYaCTHUKOB

IPYIIIBI B pELLIEHHE paccMaTpUBaeMOi MPOOIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Kox npoBepsiemoro
pasaeJia 3J1eMeHTAa

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

11

1.2

O®usuka — Hayka o 1npupoxae. HayuHble
METO/Ibl TTO3HAHUS OKpYyXkaromero Mupa. Posb
JKCIIEpUMEHTa W TEOpUHM B  IpouLecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pr3mKe

MopenupoBanne (QuU3NUECKUX SBICHUH W
npotieccoB. Hayunsie runoressl. Ousnyeckue
3aKOHBI U TEOpWHU. ['paHUIBI NPUMEHMMOCTH
buznuecKux 3aKOHOB. [Ipunuun
cooTBeTcTBUS. Poinb u Mecro Qu3uku B
(dhopMupoBaHUH COBPEMEHHOM Hay4YHOU
KapTUHBI MHpa, B MIPaKTUYECKON

JIeITEeNbHOCTH JII0AEH

MEXAHHKA

##HPar#KIMTHEMATUKA

2.1.1

2.1.2
2.1

2.1.3

MexaHn4deckoe IBHXKEHHE. OTHOCHTEIBLHOCTh
MEXaHUYCCKOI0 ABUKCHUS. Cucrema orcuéra.

Tpaexropus

[Tepemerienue, CKOpPOCTh (CpedHsis CKOPOCTH,
MTHOBEHHAsi  CKOpPOCTb) U YCKOpPEHHE
MaTepuaibHOM TOYKH, UX NPOEKIHH Ha OCH
CHUCTEMBI KOOP/IMHAT. Cnoxenue

HepeMeIlICHI/Iﬁ H CII0XCHUC CKOpOCTCﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAAMOJIMHENHOE JABHKECHUE. I'padpuku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH 51 IepeMenIeHUs

MaTepHaHBHOﬁ TOYKHU OT BpCMCHHU
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2.15

CBobOogHOE TazicHne. Y CKOpeHHue CBOOOHOTO

MmajgeHus

KpuBonunueiinoe nBwxkeHne. PaBHOMepHOe
JABMOKCHUC MaTepHaJIBHOfI TOYKHU 10
OKPY>KHOCTH. YTJIOBas CKOPOCTb, JIMHEWHAas
CKOPOCTb. Iepuon u 4acToTa.

LleHTpOCTpEMUTENHFHOE YCKOPEHUE

2.1.6

2.1.7

Texanueckue YCTpOMCTBA: CITUTIOMET,
JNBWKEHUE CHapsIOB, LEMHbIE U pPEMEHHBIE
nepeaadu

[IpakTnueckue paboTHI. N3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHONICHHSI MEXy MYyTSIMH, POUIEHHBIMU
TEIOM  3a  TOCJIEIOBaTeIbHbIE  PaBHBIE
MIPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBWKEHUU C HayaJdbHOM CKOPOCTHIO, paBHOMU
Hyt0. M3ydeHne IBUKEHUS 1IapuKa B BA3KOM
KUIAKOCTU. M3ydyeHwe  JBUXKEHUA  Tela,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

#HPari## IUHAMUKA

221

2.2.2

2.2.3

224

2.25

2.2.6

[TpuHDHN OTHOCHUTEIILHOCTH lNamunes.
IlepBeiii  3akoH Hbrorona. HMuepruanbHble

CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHJI

Bropoii 3akoH HproToHa 11 MarepualbHOU
TOYKM B HHEPLHUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuii 3akoH HerloTona s

MaTepualbHBIX TOUEK
3aKOH BCEMHUPHOTO TAroTeHus. Cuia TsHKEeCTH.
[TepBas kocMHueckas CKOpocTs. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenuwe. Cuma TpeHUS

CKOJIB>KCHUA 151 cHhlia TPCHUA IIOKO.

Koaddumnment tpenus. Cuiia conpoTUBICHUS



2.3

2.2.7

2.2.8

2.2.9

2.2.10

IIpU ABUXKCHUM TECJIAa B ) KUAKOCTU HUJIU I'a3eC

HOCTyTIaTeJ'IBHOC " BpalIaTCIbHOC NOBHUIKCHUC

a0COJIIOTHO TBEPIOTO Tea

MOMEHT CHJIbl OTHOCHTEIBHO OCH BpAIECHUS.
[Inedo cunbl. YciioBus paBHOBECUS TBEPAOIO
tena B UCO

TexHuyeckue  yCTpOMCTBA:  MOJUIUITHHUKH,

ABUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[IpakTnueckue paboThl. M3yueHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH TOJ
JIEMCTBUEM HECKOJBKUX cuil. HMccnepoBaHue
3aBUCHUMOCTH CHWJI YIPYTOCTH, BO3HUKAOIINX
B jAepopMupyemMoll TpYyXHHE U PE3UHOBOM
oOpa3iie, OT BENMYUHBI WX JedopMaIvH.
HccnenoBanue yciaoBuii paBHOBECHS TBEPIOTO

TEJIa, UMCIOILICTO OCh BpalllCHUA

###Par#H#3AKOHBI COXPAHEHIA B MEXAHUKE

NMnynsCc MartepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepUalIbHBIX TOYEeK. MMOynbc CWIbl
M3MEHEHHE UMITYyJIbca Tefa

232 3akoH coxpaHeHuss wummyinbca B HCO.

o PeakTuBHOE ABIKEHHE

2.3.3 PabGora cuibt

2.3.4 MOIIHOCTE CHIIBI

»38 Kunernueckas sHeprusi MaTepuaibHOM TOUYKH.

- TeopeMa 0 KHHETUUYECKOW SHEPTUH
[TorennuanpHas o»Heprus. lloTeHnmanbHas

236 SHEprus YIPYTO nehopMupOBaHHOM

o npyxuHbl. [loTeHuuanbHas dSHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnMa bHBIE W HEMOTCHIUATBHBIC CHIIBL.

237 CBsi3p  paboOThl HEMOTEHLHUATBHBIX CHUT C

N3MCHCHHUCM MEXaHUYCCKOMH SHEPIrun

CHUCTCMbI TCII. 3aKoH COXpaHCHUA



3.1

2.3.8

2.3.9

2.3.10

MEXaHUYECKON SHEPTUU

VYrpyrue u Heynpyrue CTOJIKHOBEHHS
TexHHuecKue yCTPOMCTBA: JABUKEHUE PAaKeT,
BOJOMET, KOIIEep, IPYKUHHBIN MTUCTOJIET
[Ipaktnueckue paboTel. W3yueHue cBs3H
CKOpOCTEeM Tel Tpu HEyopyroMm yjaape.
UccnenoBanme CBsA3M  pabOTBI  CHUJIBI €

U3MEHEHHEM MEXaHHMYSCKON OHEPIUu TCiia

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA
#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.11

3.1.2

3.13

3.14

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
newkenne. uddysusa. Xapakrep ABUKEHUS U
B33.PIMO,II€I>1CTBPISI HJaCTHUI BEUICCTBA

Mogenu CTpO€HHMS Ta30B, KUIKOCTEH U
TBEPABIX Tel HW  OOBSICHEHHE  CBOICTB
BELIECTBA HA OCHOBE ATUX MOJIEeN

Macca wmonekyn. KomnmnuectBo BeliecTsa.

[Toctrosnnast ABoraapo

TennoBoe paBHoBecue. Temmepatrypa u eé

n3mepenue. lllkana temneparyp Llenscus

3.15

3.1.6

3.1.7

Mopnens  upeanpHOro  raza.  OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON
TEOpUU UJI€aTIBHOTO ra3a

AGcomtoTHas TemrepaTypa Kak Mepa cpefHei
KMHETUYECKON 3HEPTrUU TEIJIOBOTO JBUKEHUS

yactull ra3a. lllkana remnepatyp KenpBuna

VYpaBuenne Kianelipona — Menneneesa.

3akoH J/lanbToHa

3.1.8

3.1.9

I'azoBble 3aKk0HBI. M30mponeccsl B UAcaJIbHOM
ra3e C IOCTOSHHBIM KOJUYECTBOM BELIECTBA:

u30TepMa, U30X0pa, H300apa

Texauueckue YCTPOMCTBA: TEPMOMETD,

Oapometp




3.2

3.3

3.1.10

3.21

3.2.2

[Ipaktuyeckue padoTsl. M3Mepenue macchbl
BO3/yXa B KJacCHOM komHare. McciaegoBanue
3aBUCUMOCTH MEXy MapaMeTpaMU COCTOSHUS

pa3pexeHHOro ra3a

OCHOBbI TEPMOJIMHAMUNKA

TepmoguHamuueckass cucteMa. BHyTpeHHss
OHCPIrus TepMO,Z[I/IHaMI/I‘IeCKOI\/'I CUCTEMBI U

CITOCOOBI €€ N3MEHEHUSA

KomngectBo Temnotel U pabora. BHyTpeHHss

OHEPTUA OAHOATOMHOI'O UACAIIBHOTO Ira3a

3.2.3

3.24

3.25

3.2.6

3.2.7

3.2.8

Bunel Temonepenauu: TEmIONPOBOIHOCTD,
KOHBEKIMA, U3JIydyeHue. TermnoéMKOCTh Tela.
VYaenpHas TEIOEMKOCTh BellecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONECPCaauc

[TepBriit 3akoH TepMoauHamMuKH. [IpuMenenue
IIEPBOTO 3aKOHa TEPMOJAMHAMUKHU K
u3ornporieccam. ['paduueckass mHTEpIpeTaus

paboThI Ta3a

TenmoBble MamuHbl. [IpuHIUOBL  OElCTBUSA
TEIUIOBBIX MamwH. [IpeoOpa3oBaHus YHEPTUU
B  TemIoBbIX  MammHax. KoaddumumeHt
nonesnoro  neuctBus  (manee —  KIIM)

terioBoi MamuHel. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh  mpoIlECCOB B MPHUPOJIE.
Temnossie JIBUTATEIIH. DKOJI0ru4eckue
POOJIEMBI TEIJIOIHEPTrEeTUKU

Texanueckue YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHETO CTOpaHH, OBITOBOI
XOJIOUJIbHUK, KOHUIIUNOHED

[IpakTnueckue pabotsl. I3Mepenue yaenbHOM

TEIUIOEMKOCTH

###Par###ATPEI’ ATHBIE COCTOSAHUA BEHLIECBA. ®A30BBIE

ITEPEXO/IbI
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3.3.1

3.3.2

3.3.3

3.34

3.35

3.3.6

[Tapoo6pa3zoBanue u koHneHcaws. Vicnapenue
u KHIICHHE. VY nenpHas TEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI

KUIICHUSA OT JaBJICHUA

AOCONIOTHAS M OTHOCHUTENbHAS BIIAXKHOCTD

Bo3ayxa. HacelmenHslil nap

TBépmoe  Teno. Kpucrannnueckue u
amMmopdHbIe Tenma. AHH3BOTPONHS  CBOMCTB
KpPUCTAJUIOB. Kunkue KpUCTaJUIBIL.
CoBpeMeHHbIE MaTepHalIbl

[InaBneHne w KpuctaluM3aunus. Y IeJIbHas
terutota masneHus. Cyonumanus

YpaBHeHHE TEIIOBOTO OanaHca

TexHuueckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP, KAJIOPUMETP,  TEXHOJIOTUU

MOJIY4CHHUA COBPEMCHHBIX MATCpHUATIOB, B TOM

YHCJIC HAHOMATCPHAJI0OB, 1 HAHOTCXHOJIOTMH

3.3.7

411

41.2

4.1.3
4.1.4

4.1.5

4.1.6

[IpakTuueckue paboThI. W3mepenue

BJIQXKHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
#H#HPar###OJIEKTPOCTATHUKA

DnekTpu3anus Tell. JNeKTpuyeckui 3apsia. JIBa
BU/JIA AIEKTPUUECKUX 3apsiIOB

[IpoBoaHMKH, JTUAJIEKTPUKU u
MOJIYIPOBOJTHUKH

3aKOH COXpaHEHUs AEKTPUUECKOro 3apsaa
B3aumopeiictBue 3apsanoB. 3akoH Kymnona
DneKTpuyeckoe  IoJIe. Hanpsok€HHOCTD
3IEKTPUUECKOTO TOJISL. [IpuHnMn
cynepno3uuuu.  JIuHMM  HanpsHKEHHOCTH
AJIEKTPUYECKOTO OJIS

Pabora cun QJICKTPOCTATHUYCCKOI'0  ITIOJIA.

HOTCHI_II/IEUI. PazHocTh IIOTCHIIMAJIOB

4.1.7

HpOBO,Z[HI/IKI/I U OUBJICKTPUKU B IHOCTOSIHHOM



4.1.8

419

SJICKTPUYCCKOM T10JIC. HI/IBHGKTPI/I‘-IeCKaSI

IIPOHUIIACMOCTD

DIIEKTPOEMKOCTb. Konpencarop.
DOneKTpOEMKOCTh IUJIOCKOTO  KOHJEHcaTopa.

9Hepm;1 3apsAKCHHOI'O KOHACHCATOPa

TexHuyeckue  yCTpOWCTBA:  DJIEKTPOCKOIL,
AJEKTPOMETp, BJIEKTPOCTaTHUECKas 3alluTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOD,

KCEPOKC, CTPYWHBIN IPUHTED

4.1.10

[IpakTnueckue paboTsI. H3mepenue

ANIEKTPOEMKOCTH KOHJICHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBINA DJIEKTPUUYECKUM TOK. TOKU B

421

4.2.2

4.2.3

4.2.4

425

4.2.6

4.2.7

4.2.8

4.2.9

PA3JIMYHBIX CPEJJAX

VcenoBus CyIIIECTBOBAHUS [IOCTOSTHHOT'O
3JIEKTpUYECKOro Toka. Mcrounuku Toka. Cuia

TOoKa. IIOCTOSIHHBIA TOK
Hanpsixenue. 3akon Oma aJig yyacTka nenu

DJIEKTPUYECKOE COMPOTUBJIEHUE. Y IEIBHOE

COIIPOTUBJICHUC BCIICCTBA

ITocnenoBarensHOE, napajuiesibHOE,

CMCIIaAHHOC COCAMHCHUC ITPOBOJHUKOB

Pabota anexTpuueckoro Toka. 3akoH oy
— Jlenma

MOMHOCTh 3AEKTPUUECKOTO TOKA
anekTponaBwkymas cuna (mamee — DJIC) wm
BHYTpPEHHEE CONPOTUBIICHUE UCTOYHHKA TOKA.
3akon Oma I TONHOM  (3aMKHYTOIN)

anekTpudeckoil nenu. Kopotkoe 3amMblkaHue

DneKTpoHHAas MPOBOAUMOCTD TBEPJIBIX
METaJUIOB.  3aBUCUMOCTb  COIPOTHUBIICHUSA
METaJIOB oT TeMIEpaTypBhl.

CBepXIpoBOJIMMOCTh

DJIeKTpUYeCKuil TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB



4.2.10

[MonynpoBonnuku. CoOCTBEHHAs M IPUMECHAs!
MPOBOJUMOCTh MOJYIPOBOAHUKOB. (CBOICTBA

p-n nepexoaa. [TonynpoBogHUKOBEIE TPUOOPHI

4211

4.2.12

4.2.13

4.2.14

11 KITACC

Kon Koanposepsiemoro

pa3aejia JIEMECHTA
4

DNeKTpUYecKuié  TOK B DIJIEKTPOJIUTAX.
ONEKTPONUTHYECKAS JUCCOLIALU.

DneKTpoIn3

DNeKTpUYECKUid TOK B rasax.
CaMOCTOSTENBEHEIA W HECAMOCTOSTEILHBIA
pa3psaa. PasnuuHble THUIBI CaMOCTOSITENBHOTO

pazpsaa. Monnus. [1na3ma

Texnuueckue YCTPOMCTBA: aMIIepMeETp,
BOJITMETP,  pEOCTaT, MCTOYHUKH  TOKa,
JJIEKTPOHArpEBATEIbHBIE puoopHI,
3JIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COTIPOTHBIICHHUS, BaKyyMHBIN IO/,
TEPMHUCTOPBI u (boTope3nucTopsl,

MTOJTYTIPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA

[IpakTnueckue paboThL. N3yuenne
CMEIIaHHOTO COEANHEHHS PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpotuBienus. HaOmronenue

ANEKTPOIIH3a

IIpoBepsiemble 371eMeHTBI COAEPKAHNUS

SJIEKTPOAMHAMUKA

#HHPar#t##MATHUTHOE I1OJIE. 9JIEKTPOMATHUTHA S UHAYKIWA

43.1

4.3

4.3.2

Tloctosauaple Mar"HuThl. B3aumopeiicTBue

IIOCTOSAHHBIX MarHuToOB

MarnutHoe mose. Bexrop MarHuTHOU
nHAyKOud.  IlpuHnun — cynepno3unuu.
JIuaum MarnutHOM umHAykuuu. Kapruna

JUHUA  MarHuTHOM  MHAYKIMU  MOJIA



HOCTOSSHHBIX MarHUTOB
MarHuTtHOE TMO0J€ MPOBOJHHUKA C TOKOM.
KapTuna nuHMI 10N JJIMHHOTO MPSIMOTO

MIpOBOAHMKA MW 3aMKHYTOI'0 KOJIBHEBOI'O

433 NPOBOJHMKA, KATymIKM C TOKOM. OTmbIT
Opcrena. BzaumoaencTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cuna Amriepa, €€ MOIyJIb M HalPaBIICHHUE
Cuna JlopeHuia, €€ MOTyJib U HAaNpPaBIICHUE.
JIBr>keHue  3apsDKEHHOM — 4acTULBL B
435 OJTHOPOJHOM MATHHUTHOM mone. PaGota
cunsl JIopeHna
4.3.6 SIBneHue 3MeKTPOMarHuTHOM UHAYKIIUU
4.3.7 [ToTok BekTOpa MAarHUTHON MHIYKIIMH
OC unaykuu. 3aK0H IEKTPOMArHUTHOM
4.3.8 nHaykuu Papanes
BuxpeBoe »snextpuueckoe mose. IJIC
WHIYKIIMA B TIPOBOJIHUKE, JIBHKYIIEMCS
439 MOCTYNaTeIbHO B OJJHOPOTHOM MAarHUTHOM
oJie
4.3.10 [IpaBuio Jlenna
NHAyKTUBHOCTH. SIBJIEHUE CAMOUHIYKIUH.
4.3.11
O/1C camonHIyKIMU
DHeprus MAarHUTHOTO TMOJsS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DeKTpOMAarHUTHOE I0JIe
TexHuueckne  yCTPOWCTBA:  IIOCTOSIHHBIE
MAarHHuThI, AIIEKTPOMATHUTHI,
43.14
3JIEKTPOJIBUTATEITb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICUb
[IpakTrueckue paboTHI. N3yuenue
4315 MarHuTHOTO TIOJII KATyIIKH C TOKOM.

Hccn CA10BAaHUC ﬂeﬁCTBHH IHOCTOAHHOI'O

Mar"ura Ha paMKy ¢ TokoM. MccienoBanue



5.1

SIBJICHUSA BJIeKTpOMaFHHTHOfI HHAYKOUN

KOJIEBAHUMA 1 BOJIHBI

#HHPart#H#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

5.13

5.14

5.15

Konebarenprass  cucrema. CBoOOmHBIE
konebanus. ['apmoHnueckune KoeOaHwms.
[lepuon, uactota, ammumTyga u (asa

KoJeOanuii

[IpyxvHHBI MasTHUK. MaTeMaTudeckut

MasiTHHUK

YpaBHeHHE TapMOHHYECKUX KOJeOaHUU.
Kunemaruueckoe " IUHAMWYECKOE

OIIHCaHUEe KojeOaTEILHOr 0O JBHXXCHUA

[IpeBpamienue SHEPruu npu
TapMOHUYECKUX  KOJeOaHHSIX. Cas13p
aMILTATY b KoJieOaHui UCXOHOMN
BEJIMYMHBI C aMIUIUTyJaMu KosieOaHui eé

CKOPOCTH U YCKOPCHU

Konebatenpupiii  koHTYp.  CBOOOIHBIC
OJICKTPOMArHUTHBIC KOHCGaHI/IH B
UJeaTbHOM  KoJie0aTebHOM  KOHTYpE.
Amnanorus MCKOY MCXaHUYCCKUMHU n
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna Tomcona

5.16

5.1.7

5.18

5.1.9

3akoH COXPAaHCHUA DHCPrur B HACAJIBHOM

KoJIeOaTeIbHOM KOHTYpE

BbIHyX/IeHHbIE MEXaHUYECKHE KoJeOaHMs.
Pesonanc. Pe3onancuas KpHuBasl.
BeiHyx/1eHHBIE JIEKTPOMAarHUTHbIE

KosieOaHusl.

Ilepemennbii  TOK.  CHHyCOMIAJIBHBIN
IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.

AMHJ’II/ITYI[HOG nu ﬂeﬁCTBYIOLHee 3HA4YCHUC

CHJIbI TOKA N HAIIPSIKCHUS



5.2

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoacTso, nepegaya
U NOTpeOeHne 3JIEKTPUUECKOW SHEprHH.
DKOJIOTrMYECKHE PUCKU MPU MPOU3BOACTBE
ANEKTPUYECKOM  DHEPIHUH. Kynstypa
UCIIOJIb30BaHUS IJEKTPOIHEPTHH B

HOBCCﬂHeBHOﬁ KHU3HHU

Texaudeckue ycTpoucTBa: ceiicMmorpad,
AJIEKTPUYECKUI 3BOHOK, JINHUHA

QJICKTponepecaaqd

[Ipaktuueckue pabotsl. HMccnemoBanue
3aBHCUMOCTH TIepUOJia MaJIbIX KOJeOaHHUH
rpy3a Ha HUTU OT JUIMHBI HUTH U MaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LeNu U3 MOCJIEI0BaTeIbHO COETUHEHHBIX

KOH/IEHCATOpa, KaTYILIKU U pe3ucTopa

##HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHUS
pactipoctpanenus.  [lepuon.  CkopocTh
pactpoCTpaHeHHss W JUIMHA  BOJIHBIL.

[Tonepeunsie ¥ MPOIOIBHBIE BOJTHBI

5.2.2

5.2.3

###Par### Unrepdepenuus u nudpakuus
MEXAHUYECKUX BOJH

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKka

5.2.4

525

DNEeKTPOMarHUTHbIE  BOJIHBL. Y CIIOBUSA
M3IIy4eHUs]  BJIEKTPOMArHUTHBIX  BOJIH.
B3aumnuas opuenTanus BexktopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢C

CpoiicTBa  DJIGKTPOMAarHWTHBIX  BOJIH:
OTpa)k€HUe, MPEeIOMIICEHHUE, MOJIsIpU3aLus,
mudpakius, uHTephepeHuus. CKOpPOCTh

OJICKTPOMArdHuTHBIX BOJIH

5.2.6

[xana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3JIEeKTPOMATHUTHBIX BOJH B

TEXHUKE U OBITY



5.3

5.2.7

IIpHHHHHLI paﬂHOCBHSH U TCIICBUACHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYIKAIOLIEN cpebl

5.2.8

TexHu4ecKkue yCTpPOWCTBA: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIBTPa3ByKOBas
JUAarHoCTHUKa B TEXHUKE M MEIULHHE,
pamap,  paIUONPUEMHUK,  TEIEBU30D,

anTeHnHa, Tenedon, CBU-neyn

##HParf#OIITUKA

53.1

[IpsAMoinMHEHOE pAacIpOCTpPaHEHUE CBETA

B OJIHOPOJIHOM cpexe. Jlyu cBeTa

5.3.2

5.3.3

OtpaxkeHue cBeTa. 3aKOHBl OTPAKECHUS
cBeta. I[loctpoenne M300pakeHunii B IIOCKOM
3epKane

[Ipenomnenne cBeta. 3aKOHBI MPETOMIICHUS
CBETa. AOCOIOTHBIH noKa3aTeib

MPEIOMIICHUS

534

5.3.5

5.3.6

5.3.7

[omHoe BHYTpEHHEE OTpaXKEHHE.
IIpenenbHbIid yrosl MOJHOTO BHYTPEHHETO

OTpaKEHUS

Hucnepcust  cBera. CIIOXKHBIM ~ COCTaB

Oenoro cBera. L{BeT

Cobuparoniye U pacceuBarolllde JUH3BI.
Tonkas nunH3a. DOKyCHOE pACCTOSHHUE U
ONTHYEeCKass  cuja  TOHKOW  JIMH3BIL.
[TocTpoenue n300pa>keHnit B COOMparonux
u paccenBaromux JauH3ax. Dopmyna
TOHKOM JHH3BLI. YBEIWUCHHE, J1aBacMOC

JIMH30U

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON

OIITUKH

5.3.8

WNurepdepentiusi  cBera.  KorepeHTHbIE
UCTOYHUKH. VYcenoBus HAOIIOICHUSA
MaKCHMYMOB u MHUHUMYMOB B

UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX



5.3.9

5.3.10

5.3.11

5.3.12

CI/IH(1)33HBIX KOTCpCHTHBIX UCTOYHUKOB

Hudpakiuss  cBera.  JudpakunoHHas
peméTka. YcimoBrue HAOMIONECHUS TIABHBIX
MaKCUMYMOB npu naICHUH
MOHOXPOMaTHYECKOI0 CBeTa Ha
T(QPAKIIUOHHYIO PEIIETKY

[Honsapusanus ceera

TexHudyeckue yCTpoOMCTBa: OYKH, JIyIa,

¢doroanmapar, NPOSKIMOHHBIA ammapar,

MMKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAs
OINTHKA, IupakmoHHAs pemeéTkKa,
TOJIAPOU

IIpakTueckue paboTHI. UN3zmepenne

nokazarenst npenomienus. MccnenoBanue
CBOWCTB  W300pakeHWii B  JIMH3aX.

Hab6monenue qucnepcun cBeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH

6.1

6.2

I'panuupl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [Toctynater TEOpUH
OTHOCHUTEIBbHOCTH: WHBapUAHTHOCTh
MOAYJIsI CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIUI OTHOCUTEILHOCTH DUHINTEITHA

OTHOCHUTENBLHOCTD OJTHOBPEMEHHOCTH.

3aMmeqyieHHe BpPEMEHH M COKpalleHHe

JUIAHBI

6.3

6.4

DHEprusi ¥ UMIYJIbC CBOOOAHON YaCTHUIIBI

CBs13p Macchl € BHEpPrUEd M UMIYJIbCOM
CBOOOJIHOM YaCTHIIBl. ODHEPTUs IOKOs

CcBOOOIHOI YaCTULIBI

KBAHTOBAA ®U3UKA

#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKU

7.1
7.1.1

®otonbl. Popmyina I1nanka cBsA3u 3HEPrun
¢oToHa C¢ ero YacToToW. OHeprus u

UMITYJIBC (pOTOHA



7.2

7.3

7.12

OtkpseiTie U uccinenopanue Gorodrddexra.

ONEBITEI AlT. CroeToBa. 3aKOHEI

¢dorodrddexra

7.1.3

7.14
7.15

7.1.6

7.2.1

7.2.2

7.2.3

7.24

7.2.5

7.2.6

7.3.1

YpaBHeHue DHHIITEHA VIS
dhoTodrddekra. «Kpacnas TpaHUIIA
dotorddekra

Jasnenue cera. OnbiTel [1.H. JIeOGeneBa
XUMHYECKOE JEUCTBHE CBETA
TexHudeckue ycTpoucTBa: (DOTODIIEMEHT,

(dboTomaryuk, COJIHEUHAs Oatapes,

CBETOONO

CTPOEHHME ATOMA

Monens atoma TomcoHna. OnBITEI
Pesepdopra o uccienoBaHUO CTPOCHHS

aToMa. HnaHeTapHaﬂ MOACIIb aTOMa

[Toctynater bopa. N3znyuenue u
norjomeHue  (OTOHOB IPU  HEPEXOJe
aTOMa C OJHOIO YpOBHS DHEPrUM Ha
npyroi. Buasl ciektpoB. CHekTp ypoBHEN

OHEPIrur atroMa BOAOpOJda

BoaHoBEIE cBoiicTBa 4yactull. BoJHBI 1€
bponns. KopnyckynsipHO-BOIHOBOM
nyanu3Mm.  Judpakmus dIEKTPOHOB  Ha

KpHUCTaiax
CrioHTaHHOE M BBIHYXKACHHOE M3ITy4CHHE.
YcTpolicTBO U IPUHLIKIT Pa0OTHI Jlazepa
TexHuueckue yCcTpONCTBA: CHEKTpalbHbIN
aHanmu3 (CIEeKTPOCKOM), J1a3ep, KBAaHTOBBIN
KOMIIBIOTEDP

[Ipaktnueckue  pabotel.  Habmronenue

JIMHENYaToro CIEKTpa

ATOMHOE A1PO

Mertoapsl HAOMIONEHHUS W PETHCTPALUH

OJICMCHTAPHBIX YaCTUI]



7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OTMBITHI
Pesepdopna mo onpeneneHuro cocraBa
panuoakTHBHOro  m3nydeHus. CBoiicTBa
anbga-, 6eTa-, ramMmma-u3nydeHus. BrnusHue

PaaANOaKTUBHOCTH HA JKUBBIC OPraHU3MbI

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

OTkpblTHE  TPOTOHAa U HEUTpPOHAa.
Hyxnonnas mozens siapa ['eiizenOepra —
WBanenko. 3apsan szapa. MaccoBoe 4uciio

anpa. M3otormsl

Anbda-pacma. DJIEKTPOHHBIHN u
MO3UTPOHHBIA  Oera-pacnan.  ['amma-
U3ITy4eHue. 3aKOH  paJMOaKTUBHOIO
pacmnana

OHepruss CBA3M HYKIOHOB B  spe.

SAnepusie cunbl. Jledekt macce aapa

Snepubie peakuuu. Jlenenue U CUHTE3
sanep

S nepHbiit pEaKTOop. TepmosimepHbIi
cuate3. [IpoGneMbl W  MEPCHEKTHBBI
SIIEPHOM  DHEPreTHKU.  DKOJIOTMYECKHUe
ACMEeKTHI SAEPHOU SHEPTETUKHU
OneMeHTapHbie  4vacTuibl.  OTKpbITHE

IMO3UTPOHA. (DYHI[aMeHTaJ'IBHBIe

B3aUMOJIEHCTBUS

7.3.9

7.3.10

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, snepHbI peakTop,
aToMHasi bomba

[Ipaktnueckue pabotsl. HMccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3Bé3]II)I, IIaHETHI, UX BUIUMOC IBUKCHHUC

Conueunast cucreMa. llmaHeTsl 3€MHOMI



TPYIIIIBI. IImaHeThI-rUranThl n ux
CIIYTHUKH, KapJIMKOBBIC ILIAHCTHI. Mamgie

testa COMHEYHON CUCTEMBI

8.3

8.4

8.5

Comnne, d¢otochepa wu  armocdepa.

CoiHevHast aKTUBHOCTD
Hcrounuk sneprun CostHIIA U 3BE3]T

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, pPaJHyC, TeMIepaTrypa,
170:¢ B3aMOCBSI3b. Hunarpamma
«CTIEKTPAJIbHBIA ~ KJIACC —  CBETUMOCTHY.
3BE3ALI  IUIABHOM  IIOCJIENOBATEILHOCTU.
3aBUCHMOCTh «Macca — CBETHMOCTB» HJIA

3BE3/] TTIaBHO IOCICA0BATECIILHOCTH

8.6

8.7

8.8

8.9

8.10

##H#Par###BHyTpeHHEeEe  CTpOEHHE  3BE3I.
COBpeMeHHBIe MpPCACTaBJICHUA (6]
npoucxoxaeHuu u sBomouun ConHoa u

3BE31. DTanbl )KU3HU 3BE3]

Mneunsiii  Ilytp — Hama [anaktuka.
CnupanbHas cTpykrypa  l'amaktukwy,
pacupeneineHue 3BE31, ra3a W IIBUIM.
[lonoxenne u paBuwxenne ConHoa B
lanaktuke. Ilmockas u  cdepuyeckas

noacucteMsl ['atakTuku

Tuner ramaktuk. PaguoramakTuku U

KBa3apbl. UEpHBIE IBIPHI B A/IpaxX TajJaKTUK

Bcenennas.  Pacmimpenue  BceeneHHom.
3akoH XaOb6na. Pasz0Oeranme raiakTuk.
Bo3pact u pamuyc Bcenennoil, teopus
bonpmoro B3peiBa. Mogens «ropsdeit
Bcenennoii». PenukToBoe n3inyyeHue

MacmrabHast ~ cTpykTypa  BceneHHOH.
Mertaranaktuka. Hepeménnsle mpoOieMbl

ACTPOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






