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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUM U TpeOOBaHUM K pe3ylibTaTaM
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOU Mporpammel, npeactaBieHHbix B OI'OC
COQO, a Takxke ¢ ydéroMm denepaqbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUU TIpernojiaBaHusl yueOHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
OpraHU3aUAX Poccuiickon denepauuu, peANTU3YIOIIUX 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 ¢usuke coorBerctByer TpeboBanusim OI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpPeIMETHBIM pe3ysibTaTaM
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 PE3yJIbTaThl OCBOCHUS Kypca (PU3HMKHU: JIUYHOCTHBIE,
MeTalpeMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

e IUIAHUPYEMbIC PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU HAa 6a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nkay 1no rogam oOy4eHwus.

®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, MOCKOJIbKY (PU3NYECKHUE 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 >SHEPreTUKHU, TPAaHCIOPTa, 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 BBHIMOJHEHUN UMW YYEOHBIX UCCIIETOBAHUM.

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 MaTepuasl U3 BCEX Pa3esioB (DU3UKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEH Matepuay Kypca (pu3uku
oObeAMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

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

Hoes oxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX HJKOJOTMYECKUM IMpobjieMaM 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 SABJSAIOTCS (U3HUECKUEe TeopuH ((pOopMHUpPOBAHUE MPEACTABICHUIN O
CTPYKTYyp€ MOCTpoeHUs (Ppuznueckoit Teopuu, posi GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUINOB B  COBPEMEHHBIX TMPEACTAaBICHUSIX O TMPUPOAE, TpaHUlAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN TOAX0J B Kypce (PU3MKK peaausyercsl Mpex]ie
BCEr0 3a CUET OpraHU3allid SKCHEPUMEHTAIbHOU NESITENBbHOCTH O0yYarolUXCH.
st Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIOJIB30BAHHE CHCTEMBbI
(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 OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTEIbHOIO TMpOlEcca MCXOJd W3 OCOOCHHOCTEH IIJIAHUPOBAHUS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm dToM obOecrmeumBaeTcsi  OBIAJACHUE
OOy4YarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HCCIEeIO0BAHMUS
3aBUCUMOCTEN (DU3WYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHWE YHENAETCS PEUICHUIO PACYETHBIX M KAuYE€CTBEHHBIX
3amad. IIpu 3TOM 1711 pacU€THBIX 3a/1a4 TPUOPUTETOM SIBISIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, MTO3BOJISIFONINE MPUMEHSATh NU3YUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk M MHTETPUPYsS 3HAHUA W3
pasHbIX pa3nenoB. [ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3UYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyronie BbIOOpa (GU3MUECKOW MOJAENW I CUTYallud MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PDPI'OC COO £k maTepualibHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4YeOHOro rpoiecca 0a30BbI ypOBEHb Kypca
(Gu3MKH Ha ypOBHE CpelHEro o01ero o0opa3oBaHusl TOJKEH U3y4aThCs B YCIOBUSAX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WA B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IukiIa. B kaOuHere (Qu3MKU JOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3NKE YYCHHUUECKHX MPAKTHUECKUX PadO0T U JIEMOHCTPAIIMIOHHOE
o0opyToBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
IOPUHLIKAIIOM MHUHUMAJIbHON JOCTaTOYHOCTH M OOECIeurMBaeT IMOCTaHOBKY
NEPEYNCIIEHHBIX B MporpaMMe 1Mo (U3HKEe KIIOYEBbIX JEMOHCTpAIMil AJis
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE IS YUYEHUYECKUX MPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyere
OJHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcs. Temarnueckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaO0OpaTOPUH.

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

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K Hay4YHOMY
M3YUYEHUIO TPUPOJIbI, PA3BUTHE HMX MHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara H3YYCHHS
OCHOB CTPOCHHsI MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

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

e (opMupoBaHHE TPEACTABICHUH O ponu (DU3UKK AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne 3TUX Leied oOecreuynBaeTcsl pelieHUeM CIeAYIOUINX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



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

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

e OCBOEHME CHOCOOOB pEIIEHWs pPa3IU4HbIX 337a4 C SBHO 3aJJaHHOMN
bu3nYeckol MOAENbI0, 3a]ad, MOJAPa3yMEBAIOIINX CaMOCTOATEIHHOE
co3gaHue pU3NUECKO MOJIENN, aJIEKBATHON yCIOBHSIM 3a/1a4H;

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

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

e CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUW IMPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEAHETO OOIIETro
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 ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
NpoBeleHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
O0COOCHHOCTEH 00yJaromuXCs.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTObI 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 TEOPUH. |'paHUIIBI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB.
IIpyuHLIMI COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, 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.
CnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrkeHue. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelIcHus
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. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOIICTBA U MPAKTUYECKOE MPUMEHEHUE: CIUI0METD,
JBU>KEHUE CHAPSIOB, IIEMIHBIE U PEMEHHBIE MTepeIaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALIMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKCHUS.

[IpeobpazoBaHue NBUKEHUIN 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 LEJbIO ONPEAEIECHNUS 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, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

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

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HproToHa
JUIs. MaTepUanbHON TOUkU. Tpetuit 3akoH HproTOHA 1711 MaTEpUAIbHBIX TOYEK.

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

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusi CKOIBKEeHUS U cuiia TpeHus nokos. Koaddumuent tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[ToctynaTtenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHn4eckre yCTpOWCTBA M MPAKTHYECKOE IPUMEHECHHUE: MOIAUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

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, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOIO Teja, HWMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME MMITyJbCa TeNd. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOU SHEPTHMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedopMupoBaHHONW  mpyxuHbl.  [loTeHumManbHas dSHepruss Tejna  BOIU3U
MOBEPXHOCTH 3€MJIH.

[ToreHnuanbHple WM HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHnueckne yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3yuenne aOCOMIOTHO HEYMPYTOro yaapa ¢ MOMOIIBI0 JBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Paznen 3. MogekyasipHas GU3NKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBUKEHHS U
B3aWMOJICMCTBUSI YaCTHUI] BEIIECTBA. MoJenu CTPOEHUS Ta30B, KUJKOCTEU H
TBEPJIBIX TS U 00BSICHEHWE CBOMCTB BEIIECTBA 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 TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa 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 JMCKPETHOE 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 COCTOSHHUS HWICAJIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJUHAMHUYECKOU
CUCTEMBI U c11oco0bl €€ n3meHeHus. KonnuecTBo TermnoTsl v padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmI0Th pH TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamuku. HeoOpatuMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mamuHbl.  [IpuHOWNBI ~ OEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus HSHEPrUM B TEIUIOBBIX MamuHax. KodphUIMEeHT MoiIe3H0Tro
nerictBug TeroBol mammHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTMUYECKUE MPOOJIEMbl TEIIIOIHEPT€TUKHU.



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

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYyTBUIKKM MOJ JCHUCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALIHS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3ayXa (OmBIT C BO3AYIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpbHOU TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[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. AHU30TPONUS CBOMCTB
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, TEXHOJIOTUU 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 KPUCTALTMYECKOTO BEIlleCTRA.

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 3neKTpoOEMKOCTH 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 COIMPOTUBICHUE 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 (3aMKHYTO#) 35ekTpudeckoi uenu. KopoTkoe 3aMbIkaHueE.

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

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MpUMECHAs MIPOBOJIUMOCTh
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. [Lnazma.

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

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 sxcnepumenm, nabopamopnvie pabonul

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, HaOIIOEHUE, SKCIEPUMEHT, MOJETUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

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 IIPOCKLIUH HA OCU KOOPJMHAT, CI0KEHUE 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, CTPOEHUE 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 HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHe), JBHUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOHHa, OBITOBOM XOJOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYECHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEUCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MaruutHoe 1none. Bektop MarHuTHOM UWHAyKUuH. [IpuHumn cynepro3unuu
MAarHuTHBIX NOJied. JIMHMM MarHuTHOM WHAYKUMH. KapThHA NWHAW MarHUTHOU
WHIYKIUH T0JISI HIOCTOSHHBIX MarHUTOB.

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, €€ MOZyJIb U HalIPABJICHHE.

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

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
MHIYKOUU. OJIEKTPOJABMXKYINAs CHIa HWHIAYKIMH. 3aKOH JJEKTPOMATHUTHOU
nnaykunu dapanes.

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

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJA
CaMOUHYKIIVH.

DHeprus MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

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 MHAYKLUU OT CKOPOCTH M3MEHECHMS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3yueHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

HccenenoBanue 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. MareMaTU4eCKUd MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosnebanuii. [IpeBpanienue s3Hepruu Npu rapMOHMYECKUX KOJIEOaHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMHU U
ANEKTPOMArHuTHEIMU KoJlieOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUs
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 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoACTBO, Nepeaadya U MOTPEOICHUE AINEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BAHUS 3JIEKTPOIHEPIUU B TOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

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



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Hab6mronenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpu mocienoBaTeIbHOM COCAMHEHUU PE3UCTOpa, KATYIIKH
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 IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJHBI, yciaoBusi pacnpoctpanenusi. llepuoa. CkopocTb
pacnpocTpaHeHuss W JJuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
HUuTtepdepenims u nuppaxius MeXaHu4eCKUX 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)XEHUE, MPEIOMIICHUE, TMOISpHU3aIs, Tudpaxius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

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

[IpuHLIMTBI paguOCBSI3U U TeNeBUAeHUs. Paqnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTMKA B TEXHUKE WM MEAUIIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meun.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

Konebmromeecs Teo 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 aMIUIMTYJIOM U
4acTOTOM KOJIeOaHUH.



UccnenoBanue CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
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. AOCOIIOTHBINA MOKA3aTeINb
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 cuia TOHKOW JuH3bL [locTpoeHne u3oOpakeHui B
coOuparoux U pacceuBaromux auH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JABAEMOE JIMH30M.

[Ipenesbl NPUMEHUMOCTH TE€OMETPUUECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHMHMMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

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

[Tonsgapuszanus ceera.

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

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpaxkeHre. Moiesib CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Habmronenne natepdepeHInu CBeTA.

HaoOmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOLIBIO MTPU3MBL.

[Tonyyenue cexTpa ¢ MOMOIIbIO JUGPAKIIUOHHON PEIIETKH.

HabGmrogenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul



W3mepenne nokasaresis NpeoMIIEHNs CTEKIIA.
HccnenoBanne CBOMCTB N300paXeHUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAIBLHONH TEOPUH OTHOCUTEIbHOCTH
['panunpl  NPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHNE BPEMEHU U COKpPAIECHUE
JUTUHBL.
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 hoToddpdexra. «KpacHas rpaHuiar
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIcGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHYECKOE TNPUMEHEHHE: (HOTODIEMEHT,
dboTomaTUMK, cCoTHEYHasi 6aTtapes, CBETOANO/I.

Jlemoncmpayuu

®otor(pdeKT HA YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETo (poToaddekTa.

Ceeronno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -4acTHII.
[Imanerapnas Mogens aroma. lloctynater bopa. U3nydyenune u mnornonieHue
(GOTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bums
cnekTpoB. CHEKTp ypOBHEW SHEPrUu aToMa BOJIOPO/IaA.

BousiHoBeie cBoiicTBa yactull. Bosiasl 1e bpoitnsa. KopryckynsipHO-BOTHOBOM
JyaTu3M.

CHNOHTAaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

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



Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGmrogenue nMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue inHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHs sapa. OTKpeITHE
pagunoaktuBHOCTH.  OmbiTel  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.

DOHeprus CBSA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sipa.

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 PETUCTPAIH 3JI€MEHTAPHBIX YACTHII.

dyHaMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO du3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpouCcTBa U NMPAKTHUUYECKOE NMPUMEHEHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CuéT4yMK MOHU3UPYIOLIUX YACTHULL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonul

HccnenoBanne TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanel pa3BUTHS aCTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHebGa. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHANMOE
JIBIDKCHHE.

ComnHeunast cucrema.

Connue. ConHeuyHasi akTUBHOCThb. McTounuk sHeprun CoyiHIIA M 3BE3I.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIM KIacc —
CBETHUMOCTBE». 3BE31BI TJIAaBHOM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOW IOCIJIEIOBATEIIbHOCTH. BHYyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABIEHUS O MPOUCXOXKACHUH U 3Boonmu CoJiHIA U
3BE3/1. DTambl )KMU3HU 3BE3].

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

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoE U3IydYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENeNICHUS TTOJI0KEHNS HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro NoJymapus U ipkue 3BE3/bl.

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

O6o0maromniee NOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJOTUUYECKOH,
COIIMAJILHON M ATUYECKON chepax MesTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (UIUYECKON KapTHUHE MHpPaA, 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 COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJIOTMHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOTO
MO3HAHUA: SIBIEHWE, HAay4YHBIA (pakT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peumieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHUH HA OCU KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TMPU3HAKK MOAOOUS TPEYyTOIHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW MpPHUPOIE, KoJjieOaTesbHbIE
JBUKEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOUM MPUPOAE, NECUCTBUE
paJaraluy Ha )KUBbIC OPTraHU3MBL.

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



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MArHUTHBIX 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 OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpasoBanus (0a30BBI YPOBEHB) JOJKHO OOCCIICUHUTH JIOCTHIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKay JTOKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHLCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HCHHOTO
ONBITA U OIbITA JACATEIBHOCTH B IMPOIECCE peaar3alid OCHOBHBIX HAIPaBICHUU
BOCIUTATEJIbHOM AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO 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 OpPraHU3aIlNH;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIBbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IICHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIaM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

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

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

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



5) TpyA0BOr0 BOCIIUTAHUSL:

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

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

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

Cc(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTUIECKUX MPOoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE JACHCTBUM B OKPY>KAIOILEH CPEJIc 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 pa3BUTHSA (PHU3NIECKON HAYKHU;

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;
OTPENCNSITh IENN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU UX
JOCTHKCHUS,
BBISIBIISIT  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMaTPUBAEMBIX
bu3NYEeCKUX SBICHUSIX;
pa3pabaThiBaTh IIaH PEIICHHUS MPOOJEMBbI C YYETOM aHaIM3a WMCHOIIMXCS
MaTepHATBHBIX M HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCTEACTBUHN ACSITCIIBHOCTH;
KOOPJIMHUPOBaTh W  BBITIOJIHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiicTBUS:
BIIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH TMOHSATHUSIMU M METOJaMHU
bu3nUecKoil HayKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATENBCKON U MPOEKTHOM EATENIbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
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 CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

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

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OTICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCJIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHTYaIlUsSIM, OIICHUBATH MPUOOPETEHHBIN 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 PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMU TOJy4YeHUs] UHPOpMauu (HU3UIECKOTO COJEPIKAHHS W3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHAJM3,
CUCTEMATH3alNI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OILICHHBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIOJIb30BaTh  CpPENCTBa  WH(MOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3amad ¢ CcOONIOJICHWEM TpeOOBaHWUN DJPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPECypcocOepeXeHUs, TPaBOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 0€30IaCHOCTH;

co3/aBaTh TEKCThl (PU3MUYECKOTO COACpKAHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs] HHPOPMALUU U LEIEBON ayIUTOPHUH, BEIOUpasi ONITUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBIIATH OOIICHNE Ha YpOKaX (PM3UKH U BO BHEYPOUHOU JIEATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUTKM KOH(PIUKTHBIX CUTyallMid H  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS] C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHJAHOW M WHIUBHUYyaJIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHUCTBUU € Y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXIOr0 YICHA KOJIJIEKTUBA;

MPUHUMATh 1EJIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHW30BbIBAaTh U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHH,
pacmpenensaTh pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM pabOTHI;

OLIEHMBATh KA4E€CTBO CBOEr0 BKJIaJa M KAXKAOTO YYaCTHHKA KOMAaHIbl B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OIECHWUBATh HAEH C MO3WIHAH HOBU3HBI,
OPUTMHAJIHOCTH, TPAKTUYECKON 3HAUMMOCTH,

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B Pa3IMYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUYECTBO U BOOOPaKEHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranuzamnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBHYIO NEATEILHOCTh B 00IaCTH
GU3NKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3aj1a4, TJIaH BBITOJIHEHUS TPAKTHIECKON PabOThI ¢ yUETOM MMEIOIIHUXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHI;

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

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBJICHUIO DJPYAHMIIMH B 00JaCTH
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHOW  pedJeKkcuu KaKk  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TIPOIECCOB, WX PpE3YyJIbTAaTOB U
OCHOBaHUI;

WCIIOJIB30BATh MPUEMBI peIIeKCHU IS OLIEHKH CUTYyalli, 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 OMOIMOHAIILHBIN HWHTEJUICKT, MIPEAIOJIar afo A
c(hOpMHUPOBAHHOCT:

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

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCH K
IMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCrexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE NIEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TIPHU OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
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 MpUMEpPax pojb U MECTO (PU3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PA3BUTUHU COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
WJICATIbHBIM Ta3, MOJIEJIM CTPOEHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPY PEIICHUH (PU3NUECKHUX 33]1a4;

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



JIEKTPOJUHAMUKH:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBIKEHHWE IO OKPYKHOCTU, WHEPIIUS,
B3aumojiericteue Tei, nuddys3us, OpOyHOBCKOE JBM)XEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HAarpeBaHUU (OXJIaXKICHUU), TEIIIOBOE
paBHOBecHe, WCIIApeHUE, KOHACHCAIIUS, TUIABJIICHUE, KPUCTAJUTH3aIlUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, IMOBHIIICHNUE JABJICHUS Ta3a MPU €r0 HAarPEBAHUH B 3aKPHITOM
COoCyJlie, CBsI3b MEXKAY IapaMeTpaMu COCTOSIHMSI Ta3a B  HM30MpoIEeccax,
AIIEKTPHU3AIUS TN, B3aUMOCHCTBUE 3aPS/IOB;

ONKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONb3ysl (DU3NYECKHUE BEIUYWHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKasl dHEPTrusl, MOTCHIIMATbHAS dHEPIrHs, MEXaHHIecKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OINWCAHUU TMPaBUIBLHO TPAKTOBATH
(bu3HYEeCKUl CMBICT HUCIOJIb3yeMbIX BEIMYMH, WX O0O3HAYCHUS U €IUHHIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOIINE JNAHHYIO (U3MYECKYIO BEIMYMUHY C JPYTUMHU
BEITMYMHAMU;

ONMCHIBATh W3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHWS,
UCTIONIb3Ysl (DU3MYECKHE BEIWYWHBI: JaBJICHUE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPIrusi XaOTHUYECKOTO JIBXKEHUSI MOJIEKYJI, CPEIHEKBAIpaTUIHAS
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATessl; MpPU ONUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIIMYWH, WX
00O3HAYCHUST W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIME JTAHHYIO
(U3MUECKyI0 BEJINYMHY C JPYTUMH BEJIUYNHAM;

ONKCHIBATHh U3YUYECHHbBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
SIBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUYMHBI DJICKTPHUCCKUN 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSKEHHOCTD TOJIsI, TIOTEHIINAN, Pa3HOCTh MOTEHIIUAJIOB,;
IpU ONMHWCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHUS M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE
JTaHHYI0 (PU3UYECKYIO BETUYNHY C APYTUMH BEIMYHMHAMH,

aHATM3UPOBATh (PU3UUYECKHUE TMPOIECCHI U SBICHUS, UCIOJB3Ys (PU3HUECKHE
3aKOHBI U MIPUHLMIBL: 3aKOH BceMupHoro tsarotenus, |, |1 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
OPUHIUI CYTEPIIO3UIIMA CHJI, TIPUHIIUIT PABHOMPABHUS WHEPIIHAIBHBIX CUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHHUS BEIEeCTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO ABUKEHHUS MOJICKYII C
a0COTIOTHON TeMIlepaTypou, MEePBhIi 3aKOH TEPMOJIMHAMHUKHU, 3aKOH COXPAHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



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

BBIMOJIHATh JKCHEPUMEHTHl IO MCCIENIOBAHUIO (PU3MYECKUX SBICHUNH U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3amady W TUIOTE3Y Y4YeOHOro JKCIEPHUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OpYJIOBaHUSA, MPOBOJAUTH OIBIT M
(dbopMyIIHpOBaTh BHIBOJIBI;

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U MCHOJIb30BaThb W3BECTHBIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCcHpOBaTh pPE3yJIbTAaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B
BU/JIE TAOJIUL U TpapUKOB, A€TaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOJo1aTh MpaBuia 0€30MacHOr0 Tpyja MPU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEA0BAaTENIbCKOW W IPOEKTHOM
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOpaTOPHOIO
o0opyIOBaHUS;

pemarbs pacuéTHble 3aJaud C $BHO 3aJaHHON (DU3MUECKOH MOJEINbIO,
UCIOJIb3YS (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a4a4u
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATH (DU3HUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOJUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
HOJyYE€HHOT'0 3Hau€HUs (PU3MUECKON BEIINYUHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEMIPOTHUBOPEUUBYIO
LENOYKY pPACCYKIEHUI C OMOpPOM Ha M3YyYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJB30BaTh  MpPU  PELIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHbBIE
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 BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAaHEHUS 310pOBbsS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIr0
IIOBEJCHUS B OKPYIKAIOILEH CpeEAcE;



paboTtaTh B TIpynmne C BBHINOJHEHUEM pa3IMUYHBIX COIMAJIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO PACHPENeNsiaTh OOS3aHHOCTH U
MJIAHUPOBAThH JCATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH
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 pojb U MECTO (PuU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B TPAKTUYECKOW NESATCIBHOCTH JIFOJCH, LEIOCTHOCTh U €IUHCTBO
bu3nYeCcKol KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JyY CBETA, TOUYCYHBIM UCTOYHUK CBETA, SIACPHas
MOJIETb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO Sjpa IMPH PEIICHUH (PU3UISCKUX
3aj1ad;

pacro3HaBaTh (QpuU3NUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN W KBAHTOBOW (DU3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHUCTBUSI TOKA, B3aUMOJICHCTBUE
MarHUTOB, JJICKTPOMArHUTHAs WHAYKLMS, JEMCTBME MAarHUTHOTO TMOJIsI Ha
MPOBOJHUK C TOKOM M JBIDKYIIUMCS 3apsiji, DJICKTPOMArHUTHBIC KoJieOaHWUsS W
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHHUE,
untepdepennus, audpakius W OOJSApU3alMSg  CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTod3ddheKT), CBETOBOE AaBiICHNE, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIlMOAKTUBHOCTb;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC,
ONTUYECKHUE,  JJEKTPUUYECKYI0  MPOBOJUMMOCTb  Pa3U4YHBIX  Cpel) U
AIICKTPOMArHUTHBIE SBJIEHUS (IPOIECCHI), HCIOJB3Ys (PU3HYECKHE BEIUYHHBI:
AIEKTPUYECKUN 3apsii, CUJIa TOKa, DJIEKTPUUECKOE HAIMPSHKEHUE, AJIEKTPUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYIAs CHJIa, paboTa TOKa,
WHJYKIUST MarHUTHOrO mojs, cwia Awmmepa, cuia JlopeHiia, MHIYKTUBHOCTb
KATYIIIKU, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO TMOJed, MEpHoJl U YacToTa
KojeOanmii B KoseOaTeTbHOM KOHTYpe, 3apsii W CHJIa TOoKa B TIpolecce
TAPMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOSHUE U
ONTHYECKasl CHUJIa JIMH3bI, IPU OINHUCAHUU TPABUIBLHO TPAKTOBATh (DU3NUYECKUN
CMBIC]T UCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYECHUS W €IUHUIIBI, YKa3bIBaTh
GbopMyTBI, CBS3BIBAIONIME JTAHHYI (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBAaTh H3YYEHHbIC KBAHTOBBIC SBICHUS W MPOILECCHI, HCHOJIb3YS
dbuznYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, DHEPrUsl U UMNYJIbC (DOTOHA, MEPHUO]T MOJIypaciajia, SHEPTUs CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUNA CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, X OOO3HAYEHUS W EJIMHUIIbI, YKa3bIBaTh (OPMYIIbI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeIWYMHAMU,
BBIYUCIISTh 3HAaUeHUE (PU3NUECKON BEITUUNHBI,

aHAIM3UPOBATh (PU3MUECKHE TMPOIICCCHI U SBIICHUS, UCIOJIB3Ys (U3HUECKUEC
3aKOHBI U IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapauIeIbHOrO
COCOUHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHaA Mg poTtodrddexra,
3aKOH COXPAHEHHUSI DHEPrUHU, 3aKOH COXPAHCHUS HMMIIYyJIbCa, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHUsI MAaCCOBOr0 4uUCia, nmoctyiaTel bopa,
3aKOH PaJMOAKTHBHOTO pacnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOEe BBIPAKEHHWE U YCIOBHS (TpaHUIbl, 00J1acTH)
IPUMEHUMOCTH;

OMPENIEeNATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOIO TOJISI TPOBOIHUKA
C TOKOM, CuJIbl Amriepa u cuibl JIopeHua;

CTPOUTh U OIHMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO UCCIENIOBAaHUIO (DU3MYECKUX SBICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUN: MpPU 3TOM
dbopMmynupoBath mpobieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0PY/IOBaHHUSA, MPOBOJUTH OIBIT M
(bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (DU3NUECKUX BEJIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CIOCOO W3MEPEHUS W WMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKHX BEJIWYUH C HCIOJIb30BAHHEM
NpSIMBIX HU3MEPEHUM: MPU DTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIWYMH B BUAEC TaOIUI U
rpadMKoOB, JeJIaTh BBIBOBI [0 PE3yIbTaTaM UCCIICI0BAHUS;

coOoaTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEAECHUU UCCIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W IMPOECKTHOM
JESTEIbHOCTH C MCHOJB30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB M J1IA0OPATOPHOIO
0o00opyIOBaHUS;

pemiate pacu€THBIC 3aJaud C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJENb, BBIACHITh (PU3NUECKHE BEIUYUHBI U (HOPMYJIBI,



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

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHUECKU HEMPOTUBOPEUNBYIO
LENOYKY PACCYKICHUM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
buzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh  TPU  PEMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
¥ TIPEJICTABIICHUS YUeOHOW W HAYYHO-TIOMYJIAPHON MH(POPMAIIHNH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTydaeMyto HH(pOpMaIInio;

OOBSICHATh MNPUHIUIBI JCHCTBUS MAaIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3auyaTh yCJIOBHUS UX 0€30MacHOTO MCIOJIL30BaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE TMPOIECCOB OKPYKAIOIIET0 MHUpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BATh TEOPETHYCCKUE 3HAHUS MO (PU3WKE B MOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOPAIEHUU ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3JJ0POBbSI U COOJIOJIEHUS HOPM 3KOJOTHYECKOIrO
MOBEJICHUA B OKPYKaKOIIEH Cpeie;

paboTath B TpyIIe C BBHIIOJHEHUEM pPaA3IMYHBIX COLMAIBHBIX POJIEH,
MJIaHUPOBaTh palbOTy TPYIIbl, palMOHATIBLHO pacHpeleisaTh O0sS3aHHOCTH U
IJIAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CUTYAalUAX, aJ€KBATHO OLCHHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYMIIBI B PEIICHHE pacCMaTpUBaeMO TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB 1 TeM nugpoBbie
Ne i/m P Konrpoabnsie | IlpakTHyeckue (uupp )
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/JbI HAYYHOI'O IO3HAHUA
bubmuoreka [JOK
1.1 o 2
VISHIE 7 METO/IbL HAYRHOTO HOSHAHMA https://m.eds00.ru/7f41bf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.2 7
Aumaminia https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU bubnuoreka IIOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEpMOAHHAMIIKI1 10 L https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 5 bu6muoreka [{IOK

®a3oBEIE INepeXOAbL

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. JIEKTPOJAUHAMUKA
bubnuoreka [JOK
41 MeKTpoCTaTHI 10 1 https://m.edso0.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYECKUd TOK. TOKHM B 12 1 bubnmnoreka [[OK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 22
PesepBHOE BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM uudpoBbIe
Ne i/m P Kontpoabusie = IIpakTHyeckue (mup )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypcbl
Paznen 1. 9JIEKTPOJAUHAMUKA
MarunuTtHOoe noje. IeKTpOMarHuTHast bubnmnorexa [JOK
1.1 11 1 3
WHIYKLUS https://m.edso0.ru/7f41c97c
Uroro no pazpeny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKue U 31EKTPOMarHUTHbBIE bubnmnorexa [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97¢c
MexaHn4eCcKHe U JIEKTPOMAarHUTHbBIE bubnmnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

2.3

Onruka

10

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

Hroro mo pasaciny

24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

OCHOBBI cIEUAIBHON TEOPUHU bubnmnoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmmoreka [JOK
4.1 DIJIEeMEHTHI KBAaHTOBOI ONTHUKHU 6 https://m.edsoo.ru/7fALcO7¢
bubmuoreka [JOK
42 Crpockne atoma 4 https://m.edso0.ru/7f41c97c
bubnmoreka [JOK
43 ATOMHOE 7po ° https://m.edso0.ru/7f41c97¢c
Wroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
bubnuoreka [JOK
5.1 DNeMEHTHI aCTPOHOMUU U aCTPOPU3UKHU 7 1 https://m.edsoo.ru/7fA1c97¢
Uroro no pazaeny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Ooobmaiomee nosToperHe 4 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
PeszepBHOe Bpemst 3



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

IMOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

KosmyecTBo yacos DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue

n/n Bcero u3ydyeHusi o0pa3oBaTesIbHbIE

padoTsbI padoThI
pecypcebl
®du3uka — HayKa 0 IpUpo/Ie.
Hayunrbie MCTZ bl HOSH:)HI;IHSI 1 bubmorexa [TOK
Y A https://m.edsoo.ru/ff0c32e2

OKpY>KaIoIllero Mupa
Ponb 1 mecTo $usuku B
(hopMHUPOBaHUU COBPEMEHHOM 1 bubmmoreka [JOK
HAay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AeSITeTbHOCTH JTIOICH
MexaHudueckoe IBUKEHHUE.
OTHOCHUTENHFHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
nerxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
yCKOpEHUE
PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bu6nuoreka [IOK
JIBIDKCHUEC https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOJIMHENHOE 1 bu6muoreka [IOK
JBUYKEHUE https://m.edsoo.ru/ff0c372e
CBobOojHOE najzieHne. Y CKOpeHue 1 bubnmnorexa [JOK
CBOOOTHOTO Ta/ICHUS https://m.edso0.ru/ff0c39cc
KpuBonuHeliHoe 1BUXKEHHE. 1 bu6mmoreka [IOK



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

JIBrKeHHE MaTepUaIbHOU TOYKH 110

https://m.edsoo.ru/ffOc3ada

Kunernueckas SHEPTHUA MaTCpI/IaJIBHOﬁ

OKPYKHOCTH
[Ipunuun oTHOCUTENBHOCTH [ anues.

8 HnepumanbHble CUCTEMBI OTCUSTA bubmmorexa [JOK

pit . ) https://m.edsoo.ru/ff0c3be8
IlepBsiit 3axkoH HproToHA
Macca tena. Cuna. [lpunnun
9 CYIEPIO3UIINHN CHII. BTOpoil 3aK0H buGnnorexa LIOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HeroTona st MaTepraibHOM TOUYKH

10 Tpetwnii 3akoH HproToHa 1115t bubnuotexa [JOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TaroreHus. Cuna

11 TsokecTH. IlepBas kocMuyeckas bubsmorexa [IOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [{IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koadduiment tpeHus.

13 Cuia cgn OTI/IBJIeI({bI/Iq:I npu BI/I)P;(CHI/II/I bubmorexa LOK

p pH A https://m.edsoo.ru/ffOc3f76
TeNa B )KUAKOCTH WU rase
[TocTynarenbHOe U BpamaTesibHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. bubnunoreka [JOK
MowmenT cuibl. Ilnedo cunel. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TEIIA
NMnynbsc MmaTepraibHON TOYKH,

15 CUCTEMBI MaTEPUAIbHBIX TOYEK. bubnuotexa [JOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE BHKEHUE

16 PaGoTta 1 MOIIHOCTH CHIIBL. bubnuorexa [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3ada
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
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ToukH. Teopema 00 H3MEHEHUH
KMHETUYECKOU DHEPIUU

17

IToTrenumanbHas SHEPTHUs.
[ToTenuuanbHas SHEPIrUs yupyro
neGopMUpOBaHHON TPYKUHBI.
[TorennuanbHas sHEprus Tena BOIU3U
MTOBEPXHOCTU 3€MIIU

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

18

[ToTeHuuanbHbIe U HEMOTEHIMAIbHBIE
cuiibl. CBsA3b paboOTHI
HENOTEHUUAJIBHBIX CHUJI C U3MEHEHNUEM
MEXaHUYECKOM SHEPIUU CUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPTUu

but6mmoreka [{IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas pabota
«MccnenoBanue CBsI3H PabOTHI CHITBI C
M3MEHEHHEM MEXaHHUYECKOW YHEPTUHU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KTyTa

20

KoHnTtponbHas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKEY

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

21

OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TeOpuHu. bpoyHOBCKOE
nskenue. Anddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHI] BEIICCTBA.
Mopenu cTpoeHust ra30B, )KUIKOCTEN
U TBEPIBIX TEN

23

Macca monekyn. Konuuecto



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

Bemlecta. [locTtosiHHas ABoraapo

Tennosoe paBHOBecue. Temneparypa

24 u e€ uzmepenue. lllkana remneparyp
Henscus

o5 WUneanpusiii raz B MKT. OcHoBHOE bubmmoreka [JOK
ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOcoiroTHas TemIepaTypa Kak Mmepa

26 CpeHel KHHETUYECKON YHEPTUuu bubmmoreka [JOK
JBHO>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knaneiipona

27 3akoH /lambeToHa. ["a30BBIC 3aKOHBI
JlabopaTtopnast pabota

98 «HMccnenoBanne 3aBUCUMOCTH MEXKIY
napamMeTpamMu COCTOSIHUS
pa3peKeHHOTO raza»

29 N3onponeccel B UACAIBHOM ra3e U uX bu6munoreka IIOK
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
BHyTpeHHs1s sHEprus
TEPMOJUHAMUYECKON CUCTEMBI U

30 crroco0nI e€ m3MeHeHus. KonmmaecTBo bubmuoreka [JOK
TEIJIOTHl U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEALHOTO
raza

31 Buasl Tennonepegaun bubmmorexa TTOK

https://m.edsoo.ru/ff0c5c36
VY ienpHas TEMIIOEMKOCTh BELLECTBA.
bu6nunoreka [JOK
32 KonngecTBo TEmoTs! npu

Teronepenaye. AnuabaTHbIi TIporiece

https://m.edsoo.ru/ff0c5c36



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

IIepBblii 3aKOH TEPMOAVMHAMUKH U €TI0

bub6nmoreka [IOK

33
IIPUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
HeobpaTumocTs mpo1ieccoB B
34 npu (I)) e. Bropoit EaIIjOH bubmmorexa [JOK
pupoze. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Mpuntun aeiicteus u KI1J[ TermoBoit bubmnoreka [JOK
MaIlHbI https://m.edsoo0.ru/ff0c600a
36 Muxn Kapno u ero KIT/
37 DKOJ0ruuecKue mpooIeMbl
TETUIOYHEPTETHKH
38 O6o6mmaromuii ypok « MoteKysipHast bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOTUHAMUKID https://m.edsoo.ru/ff0c6938
KontponbHas pabora 1o Teme
39 «Momnekynspras pusuka. OCHOBBI bubmmorexa [TOK
YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKI
40 [TapooGpazoBaHue 1 KOHACHCALIHSL. bubnmnorexa [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOCONIOTHAS M1 OTHOCHUTEIIbHAS
41 BJIAKHOCTh BO3/1yXa. HachleHHbIN bubmorexa [TOK
Ay, - https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckue u
42 amop¢HbIe Tena. AHU3OTPOIHS bubnmoreka [JOK
CBOWCTB KpUCTAIUIOB. XKuakue https://m.edso0.ru/ff0c65f0
kpucTtayibl. COBpEeMEHHBIC MaTepHAITBI
[TnaBneHre U KPUCTATUTH3AIIHSL.
43 VY nenpHas TETUIOTA TUTABICHUS bubmmorexa [JOK
A ' https://m.edso0.ru/ff0c6708
CyOnumarus
44 YpaBHEHHE TEIJIOBOTO OajlaHca bubnuorexa [JOK



https://m.edsoo.ru/ff0c5efc
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
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https://m.edsoo.ru/ff0c6820

DJIEKTpU3ALMS TET. DICKTPUUCCKHUI

bubmmorexa [IOK

45 3apsa. JIBa BUa DIIEKTPUUECKUAX
pan. /i a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOaHHKH, TUIIIEKTPUKH U
46 H(I))Jl TMPOBOJHUKHA 3a;5H COXpaHEHUs bubmmorexa ITOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsiaa
B3aunmopeiictBue 3aps10B. 3aK0H
47 Kymnona. ToyeuHbIi JIEKTPUUECKUI bubnnorexa [IOK
Yy ’ P https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsk€HHOCTB 3JIEKTPUUYECKOTO
48 nons. [IpuHImMn cynepno3unuu bubnmnorexa [JOK
AJIEKTPUYECKUX TTosieH. JInnuun https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
PaboTa cuit aieKTpocTaTuuecKoro
49 nons. [Toreruuan. PasHocts bubmorexa LOK
’ HHait https://m.edso00.ru/ff0c6f00
IOTEHIIMAIIOB
I[TpOBOIHUKY U TUIIEKTPUKU B
50 SHI;KT OCTAaTUYECKOM nonIe bubmmorexa ITOK
p ' https://m.edsoo.ru/ff0c7018
JlunnekTpudeckasl IPOHHUIIAEMOCTh
bu6nuoreka [JOK
51 DaexkTpoéMikocTh. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD TIIIOCKOTO
52 KOHIEHCcATOpa. DHEPIUA 3apKEHHOTO buGnnorexa LIOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTtopHnas pabota "U3mepenne
ANEKTPOEMKOCTH KOHJEHcaTopa"
54 [TpyHUIMI NECTBYS U TPUMEHEHNE



https://m.edsoo.ru/ff0c6820
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KOHJICHCATOPOB, KOTMPOBAIILHOTO
ammapara, CTpyWHOTO MPUHTEpA.
DNeKTpoCTaTUIECKas 3alluTa.
3azeMiieHHE AIIEKTPOIPUOOPOB

DNEeKTpUYECKUH TOK, YCIIOBUS €T0
cymiectBoBaHus. [10CTOAHHBIN TOK.

55 Cuna Toka. Hanpsokenue.
Conpotunenue. 3akon Oma jist
y4acTKa [enu
[TocnenoBarenbHOE, TApaIIETBLHOE,
CMEIIaHHOE COSTMHEHUE Eubs 10K
noIMoTeKa
56 MPOBOIHUKOB. JIaboparopHas paboTa 0.5
POBOA patopHai p https://m.edso0.ru/ff0c74f0
«3yueHne cMEemaHHOro0 COeTMHEHUS
PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO bubnmoreka [JOK
ToKa. 3akoH Jlxoymnsa-Jlenua https://m.edsoo.ru/ff0c7838
3axon OMa 11 IOJIHOM (3aMKHYTOI)
anekTpuieckoit nenu. Koporkoe
bubmnoreka [JOK
58 3ambikanue. JlaboparopHas pabota 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C nctouHnka TokKa u
€ro BHYTPEHHETO COMPOTHUBICHUS»
PezepBHblil ypok. KonTposbHas
59 a6olia o TZII\)/IC "GHeKTTp onuHaMuka'" / bubmorexa HOK
P . P https://m.edso0.ru/ff0c8c56
Bcepoccuiickast mpoBepouHas paboTa
O6o06maromuit ypok
60 «DJEKTPO I/IHaN}I,EKa» / bubmorexa HOK
P Jj https://m.edsoo.ru/ff0c88be
Bcepoccuiickas mpoBepouHas paboTa
61 DJEKTpOHHAS TPOBOJIUMOCTH TBEPIABIX

METAJLIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c74f0
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CONIPOTHUBJIEHUS] METAJIJIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUUECKUN TOK B BAaKyyMe.

62 . 1
CBoiicTBa JIEKTPOHHBIX MTYYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS U

63 IpUMecHas MpoBoAUMOCTh. CBoiicTBa 1 bu6mmoreka [IOK
p—n-nepexoaa. [1oaynpoBOIHUKOBBIE https://m.edsoo.ru/ff0c84ae
MIPUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpaxX U

64 pacIuiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DJIEKTPOJIUTHYECKAS TUCCOIAIINS. https://m.edsoo.ru/ff0c82ba
OnexTponus
DNEeKTPUYECKU TOK B rasax.

65 CamocTosITebHBIN U 1 bubnuoreka [JOK
HECAMOCTOSTENBHBIN pa3pan. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexkTpuueckue npudopsl u

66 YCTpOICTBA U UX NPAKTUUYECKOE 1 bu6mmoreka [IOK
npumMmeHenue. [IpaBuna TeXHUKH https://m.edsoo0.ru/ff0c86fc
0€e30MacHOCTH
KonTponbhas pabota no teme

67 «Dnektpocratuka. [locTosHHBIN 1 bu6mmoreka [{IOK
9JeKTpU4ecKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpelax»

68 PezepHblil ypok. OGo0maronuii ypox 1 bu6muoreka LIOK
o reMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KIIACC

Kosn4yecTBo yacoB JJIeKTPOHHbBbIE
[]
Jrj;n Tema ypoka Beero Koutpoabublie | IlpakTuueckue II/I[:;:eHI/Iﬂ :g;?al;?)];:fenbnme
padoTbl padoTbI pecypenI
[TocTostHHBIE MATHUTHI U X

1 B3auMO/IecTBUE. MarHUTHOE MoJIE. 1 bubmuoreka [IOK
BekTtop MarHuTHOM MHAYKUMH. JIMHUK https://m.edso0.ru/ff0c9778
MarHUTHOW MHIYKIIHH
MarauTHO€e 1oJie MPOBOIHHUKA C

5 TokoM. OmBIT DpcTea. 1 bub6mnoreka I[IOK
B3anmoneiicTBrE MPOBOIHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaboparopHas padota «3yuenue 1 1 bubnuorexa [JOK
MAarHUTHOTO TOJISI KATYLIKU C TOKOM» https://m.edsoo.ru/ffOc98fe
JlelicTBME MarHUTHOTO TOJIS HA
MPOBOAHUK ¢ TokoM. Cuiia Amriepa.

4 JlaGoparopHas paboTa 1 1 bub6nuorexa LIOK
«HccnenoBanne neicTBHSA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHUTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TIOJIST Ha

5 JBIDKYILYIOCS 3apsKEHHYIO YACTHILY. 1 bubnnorexa [IOK
Cuua Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
JlopeHna

6 OnekTpoMarHuTHas UHAYKIus. [lotok 1



https://m.edsoo.ru/ff0c9778
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BEKTOpa MarHUTHOM uHAyKuuu. IC
MHAYKLIHN. 3aKOH 3JIEKTPOMArHUTHOU
nHayknun @apanes

JlaGopaTtopHnas pabota
«HccnenoBanue BIeHUS
3IEKTPOMArHUTHOM MHIYKIIH»

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

NHnykTUBHOCTD. SIBIICHUE
camouHAykiuu. 1C caMOMHIYKITUH.
DHeprusi MarHuTHOTO TIOJIST KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

bubmnoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpoucTBa U UX
MPUMEHEHUE: TOCTOSTHHBIE MATHUTHI,
SJICKTPOMArHUTHI, SJICKTPOABUTATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKOUOHHAs IICYb

10

O6o0matomuii ypok « MarHutTHoe
I10JIC. 3HCKTpOMaFHI/ITHa$I I/IHHyKLII/ISI»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padota no teme
«MarnauTtHoe 1nose.
ONeKTpOMarHuTHas: UHIYKLIHS»

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOJHBIE MEXAHUYECKIE
kosiebanus. [lapMmoHnYeckue
KosneOaHus. YpaBHEHUE
TapMOHUYECKUX KOJICOaHHI.
[IpeBpamenue 3uepruu

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

13

JlaboparopHast paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia Majbix KojaebaHuii rpysa Ha
HUTHU OT JUTUHBI HUTH ¥ MAcChI TPy3a»



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

14

Koneb6arenbublit koHTYp. CBOOOIHBIE
SJICKTPOMArHuTHBLIC KoJIEOaHUS B
UJIeaJTbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorus Mex 1y MeXaHH4eCKUMH 1
OJICKTPOMAarHMTHBIMHA KoneOaHUsIMHU

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS YHEPTUH B HJI€ATHHOM
K0J1e0aTeTbHOM KOHTYpE

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBieHue O 3aTyXarOIIMX
Kosie0aHusX. BeIHYKIEHHBIE
MEXaHHYECKHE Koyebanus. Pe3onanc.
BLIHy)KILeHHBIe BHCKTpOMaFHI/ITHBIe
KoaeOanus

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsbiit Tok. CUHYCOUJAJIBHBII
MIEPEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JICUCTBYIOIIIEE 3HAYEHUE CHIIBI TOKA 1
HaIpsKEHUs

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanrcdopmarop. [IpousBoacTso,
nepegava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

Y CTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHUE MIEKTPUYECKOr0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHHN 3JIEKTponepeaayd

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TTPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUUL.
KyneTypa ncnonbs3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM



https://m.edsoo.ru/ff0cb820
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KHU3HHU

MexaHUYecKue BOJTHBI, YCIOBHS
pacmipoctpanenus. [lepuon. Ckopoctsb

bu6mmoreka [JOK

21 pacIpoCTpaHEHUs U JIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOIOJIHHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [IOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIeKTpOMarHUTHBIE BOJHBI, UX
23 cBoOiicTBa M ckopocTk. [1Ikana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe
AIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIBI paTOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs13u. Pagnosokanus
o5 KoHnTtponbHas padora «Konebanus u bubnnorexa [HOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTpaHEHUE
26 CBETa B OJHOPOJHOM CpeIE. bubnunorexa [JOK
Todeunslii ICTOYHHK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxxenus ceerta. [loctpoenue bubmmorexa LHOK
. https://m.edsoo.ru/ffOcd4e0
1300pakeHHi B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHyTpeHHee oTpaxeHue. [IpenenbHblil bubnuorexa [JOK
YTOJI ITIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKeHUs
29 JlaGopaTtopHnas pabota «M3mepenue bubnnorexa [JOK

MMOKa3aTeid MpCIOMJICHUSA CTCKIIa»

https://m.edsoo.ru/ffOcd67a
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30

JIunzsl. [loctpoenue n3odpaxxeHuil B
nuH3e. PopMysia TOHKOM JIMH3BI.
VYBennueHue JTMH3bI

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

31

JlaGopaTtopHnas pabota
«HccnenoBanue CBOKMCTB
M300pKEHHH B JIMH3aX)

32

Hucnepcus cBeta. CoXHBIN COCTaB
6enoro csera. L{Bet. JlabopaTopHas
pabora «Habmonenne nucrepcuun
CBETa»

33

HNurtepdepentus cera. udpakmms
cBeta. [{udpaknuonnas pemeérka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

34

HOHepe‘-IHOCTL CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

Ontuyeckre mpuOOPHI U YCTPOUCTBA
U YCJIOBHS UX 0€301acHOTO
IMPUMCHCHU

36

I'panuibl IPUMEHUMOCTH
KJIACCUYECKON MexaHUKH. [locTynaTel
CIIeIMAIbHON TEOPHUH
OTHOCHUTCJIIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENIHLHOCTD OJHOBPECMEHHOCTH.

3ameaJIeHHe BPEMEHU U COKpaIlEHUE
JUIMHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus U UMIYJIbC PEISATUBUCTCKON
yacTULbl. CBSI3b MACCHI C SHEPTUEN U
UMITYJIbCOM. DHEPIHUs MTOKOSI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

39

Konrtponbnas padora «OnTHKa.

bu6mmorexa [JOK
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OcHOBBI cIENMANIBHOM Teopun
OTHOCHUTEIIEHOCTIY

https://m.edsoo.ru/ffOcf6f0

®otounbl. opmyna [1nanka. Dueprus

bu6mmoreka [JOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEN0BAaHNE Eu6 [TOK
noOIMoTEKA
41 .0 A.T.
porosppexta. Omprre: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTodddexTa. YpaBHEeHHE
42 aﬁHMTegHa nq:fq)(i)oma(b;ema bubmmorexa [JOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Jasnenue cBera. OnbiTe! [1. H.
43 JlebGeneBa. XMMHUYECKOE NEWCTBHUE bubmmorexa [TOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoicTBa u
MPaKTHYECKOe MPUMEHEHHE:
44
¢dorosnemeHT, HoTOAATUHK,
CoJTHEYHast OaTapesi, CBETOUOT
45 Pemenue 3agau mo reme « 3J€MEHTBI bubmuoreka [JOK
KBAHTOBOM OITTHUKH https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITEI
46 Pesepdopna o paccessHuO 0-4acTuIl bubmmorexa LHOK
peop p ’ https://m.edsoo.ru/ff0d091a
[Inanerapuas Mogenb aToma
bu6mmoreka [JOK
47 IT b
OCTYaTHl bopa https://m.edsoo.ru/ff0d0Oafa
M3ayduenne u rornoiieHne GpoToHOB
48 I I/I};Iqe exojie aTOM;.H co H(()l;o OBHSI bubmorexa LIOK
p pexol . A yp https://m.edsoo.ru/ff0d0Oafa
SHEPrUM Ha APYroi. Buabel ciekTpoB
49 Bonanossie cBoiicTBa yacTuil. BosHbI bu6mmoreka [JOK
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ne bpoiia. KopnyckynsipHo-
BOJIHOBOM yanu3M. CIIOHTaHHOE U
BBIHYXXICHHOC N3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa o onpeneneHuio cocrasa

PAAOAKTUBHOI'O U3ITYUYCHUSA

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

51

CgoiicTBa anbda-, 6era-, raMmma-
u3inyyeHus. Bousaue
PaIMOaKTUBHOCTH Ha YKUBBIC
OpraHU3Mbl

52

OTKpBITHE TPOTOHA K HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydenue

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. S nepHbii
peakrtop. [Ipo6iiembl, IEpCIEKTUBHI,
SKOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPIreTUKHU

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbl. OTKpBITHE
No3UTpoHa. MeTo/bl HaOIOAeHUS U
PEruCTpaLvy dJIEMEHTAPHBIX YACTHII.
Kpyrusiii cron «DyH1aMeHTaIbHbIE
B3auMonencTBusa. EnMHCTBO
($u3nyecKoil KapTUHBI MUpa»

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

DTanel PasBUTHA aCTPOHOMHHU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3Ha4YE€HHE aCTPOHOMMH. Buy
3BE3qHOTrO Heba. Co3Be3usl, spKue
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3BE3/bI, INIAHETHI, HX BUIMMOE
nemkenne. ConHeyHas cCUCTEMa

56

Counaue. CoyHeuHast aKTUBHOCTb.
Ucrounuk sneprun ConHua u 3BE311

57

3BE3/bI, X OCHOBHEIE
XapaKTePUCTHKU. 3BE3/IbI TITaBHOU
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEE
ctpoenue 38E31. COBpeMEHHbBIC
MPEJICTABICHHS O MPOUCXOXKICHUHU K
sposrorun ComHIa U 3BE3

58

Mineunsiii [1yTe — Hama ["anakTuka.
[Tonoxenue n nuxenue ConaHua B
lanaxruke. ['anaktuku. Y€pHbie
JBIPBI B SIpax TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydenue.
MeraranakTuka

60

Hepeennsie mpobieMbl aCTpOHOMUH

61

KoHTponbHas pabota « D1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o0matromuii ypok. Pons ¢husuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITMAJIbHON B
ATHUYECKOH cdepax NesaTeTbHOCTH
YyeJIoBeKa

63

O6o6maromuit ypok. Pois u Mecto
($U3UKM 1 ACTPOHOMUH B




COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

Ob6o6maromuit ypok. Posb
buznyeckoit Teopur B GOPMHUPOBAHUH
MIPEACTABICHUN O (PU3UIECKOI
KapTUHE MHpaA

65

O6o0matomuii ypok. Mecto
bu3MYeCcKON KapTHHBI MUpa B 0011IEM
pAoy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEACTaBICHUN O IPUPOJIC

66

PesepBHbIil ypok. MaruutHoe noiie.
DNIeKTpOMarHuTHasi UHAYKIUS

67

PeszepBHblii ypok. Ontrka. OCHOBBI
CIIELUAJIbHON TEOpUHU
OTHOCHUTEJIBHOCTH

68

Pesepnsiii ypok. KBanroBas ¢usnka.
DNEeMEHTHI aCTPOHOMUU U
acTpo(u3uKH

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMOBI

10 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble nmpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpPeIHEro o01ero 0opa3oBaHus

JIeMOHCTpUpOBATh Ha NMpUMEpax posib U MecTO (PU3MKH B (POPMHUPOBAHUU
COBPEMEHHOM HAYYHON KapTUHBI MUpPa, B Pa3BUTHH COBPEMEHHOW TEXHUKHU

Y TEXHOJIOTH, B TPAKTHYECKON JEATEIbHOCTH JIFOIEH

Y4uuThIBaTh T'PAHULIBI NMPUMEHEHHUS HW3YYEHHBIX (U3NYECKUX MOJIETeH:
MaTepuaibHas TOYKa, HMHEpIMaJbHAsg CUCTeMa OTcuéra, aOCOIIOTHO
TBEPAOE TENO, WACAIBHBIN ra3; MOJAEIU CTPOCHUS Ta30B, JKUIKOCTEH U
TBEPABIX TEJ, TOYECUHBIM DIIEKTPUYECKUM 3aps] — TP PEIICHUU

(bu3nIecKuX 3a1a4

Pacno3naBate (u3nueckue sBICHHUS (TIPOIECCHI) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJCKYJISIPHO-KHHETHYECKOW TEOpHH
CTpOSHHUsS  BEIIECTBA W  OJJEKTPOJMHAMHKH:  pPaBHOMEPHOE W
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JIBH)KEHUE, CBOOOHOE TaJICHUE Tel,
JIBM)KCHUE TI0 OKPY)XHOCTH, WHEpLHUs, B3auMmojencTeue tei; nuddysus,
OpOYHOBCKOE JIBIDKCHHE, CTPOCHUE IKHIKOCTEH W TBEPABIX Tell,
U3MeHeHne o00bEéMa Ten TMpH HarpeBaHUU (OXJIAXICHUH), TEIIOBOE
paBHOBecHe, HUCHApeHHe, KOHJIGHCAllUs, IJIaBJICHUE, KPHUCTAIU3alus,
KHUIICHUE, BJIQXHOCTh BO37yXa, IOBBIINICHUE JaBJICHHUS Ta3a IPU €ro
Harp€BaHUU B 3aKPBITOM COCYJC, CBA3b MCXKIAY MapaMCTpaMUu COCTOSHUSA

raza B MU30MpOoLECCCax; JICKTPpU3aluusA TCJ, B3aHUMO/IeHiICTBIE 3apAaa0B

OHI/ICBIBaTB MECXaHHUYCCKOC IBHUXKCHHUC, I/ICHOJ'IB3y51 (1)I/I3I/I‘~I€CKI/IG BCJINYUHBI:
KOOpJAMHATa, MyTh, MNEPEMEIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tela,
CWjia, MUMITYyJIbC Teja, KMHETHYECKas SHEPrus, MOTCHIUAIbHAS HEPTrus,
MeXxaHudeckas paboTa, MeXaHHYECKash MOIIMHOCTh;, TPH  OMHCAHUHU
HpaBI/IJ'H)HO TpaKTOBaTI) (1)I/I3I/IT-IGCKI/II\/'I CMBICII I/ICHOJ'IB?;yeMBIX BCINYHH, UX
0003HAYCHUS W CIUHMIIBI, HAXOIUTh (POPMYIJIbI, CBSA3BIBAIOIIUE JAHHYIO

(I)I/I3I/I‘{CCKyIO BCJIMYHHY C APYTUMH BCINYNHAMU

OnuceiBaTh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TENl M TEIJIOBHIE SIBJICHUS,
UCTIONBb3ysl  (pu3MYecKkue BEIMYMHBI: JaBJeHHE rasa, TeMIeparypa,
CpelHsAs] KHHETHYeCKass HSHEpPrus XaOTUYECKOIrO JIBMXKEHHSI MOJIEKYII,

CpCaAHCKBaApaTUIHAA CKOPOCTHb MOJICKYII, KOJIHNYCCTBO TCIIJIOTHI,



BHYTpEHHSSI dHeprus, pabora rasza, kodh(UIHUEeHT MOoJIe3HOTO ACHCTBUS
TEIJIOBOTO  JIBUTATENsl; MpPH ONHUCAaHWM TPABWIBHO  TPaKTOBATh
(GU3NYECKUl CMBICT UCIONB3YEMBIX BEIMYMH, HX O0003HAuYeHUs U
eIMHUIBI, HAXOIUTh (OPMYIBI, CBA3BIBAIOIINE MAaHHYIO (U3HYECKYIO

BCIIMYMUHY C APYTUMH BCIINYHHAM

10.6

OnuceiBaTh  U3YYEHHbIE  JJEKTPUYECKHE  CBOMCTBA  BELIECTBA U
AJIEKTPUUYECKHUE SBJICHUS (IPOLECCHI), UCTIONB3Ys (PU3HUECKUE BEIUYHHBIL:
JJEKTPUYECKUN 3apsll, DJIEKTPUYECKOE II0JIe, HAIpPSHKEHHOCTh IO,
MOTCHIYA, Pa3HOCTb IIOTEHLMAJIOB; IIPU  ONKWCAHWM  IPABHIIBLHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCTIONB3YEMBIX BEJIMYHMH, UX 0003HAUCHUS
U eAMHUIBL; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIONINE JAaHHYIO (H3HMUECKYIO

BCJIMYHHY C APYTUMH BCIMYNHAMU

10.7

10.8

10.9

10.10

10.11

aHATM3UPOBATH (PUINUCCKUE TIPOIIECCHI U SBIICHUS, UCIIONIB3Ys (pr3uvecKue
3aKOHBI M TPHUHIMIBL 3aKOH BcemMupHoro tsroteHus, I, Il u Il 3axoHbI
HrroToHa, 3aKOH COXpaHCHHS MEXaHUYECKOW YHEPTHH, 3aKOH COXPaHCHHS
UMITYJIbCA, TPHHIWAIN CYNEPIIO3UIMN  CWJI, TPHUHIUI  PABHOIPABHUS
WHEPUUATBHBIX CUCTEM OTCYETA; MOJCKYISPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHSI BEIECTBA, Ta30BbIC€ 3aKOHBI, CBSI3b CpPEOHEH KHHETUYECKOU
SHEPrUHM TEIJIOBOTO JBMKCHHS MOJICKYJ C aOCOJIOTHOM TeMIlepaTrypou,
MEpBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHS DJICKTPHUECKOTO
3apsiga, 3akoH KylioHa; Mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHa, €ro MaTeMaTHYECKOe BBIPAKCHUE M YCIIOBHs (TpaHMIIBI, 00JacTH)

MMPUMCHUMOCTHU

OOBACHATH OCHOBHBIE NPUHIMIIBI JACUCTBUS MAIIWH, HOPUOOPOB H
TEXHUYECKUX  YCTPOMCTB; pa3auyarh yCJIOBHS UX  0€30IacHOro

HCIIOJIBb30BaHUs B HOBCGHHCBHOﬁ KU3HU

BEIMONHATE AKCIIEPUMEHTHI IO HMCCIEOBAHUIO0 (DU3WYECKHUX SIBICHUH U
MIPOIIECCOB C HCIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX H3MEPEHUH; NpHU
3ToM (QopMynupoBaTh mpobieMy (3agayy) M THUIOTe3y y4eOHOro
IKCIIEPUMEHTA, COOMpPATh YCTAaHOBKY M3 IPEUIOKECHHOTO 000pYyHIOBaHMS,

MIPOBOAMTD OMBIT U POPMYITUPOBATEH BHIBOIBI

Ocy1ecTBiATh NpsMblEe U KOCBEHHbIE U3MEpPEHUs (PU3MUECKUX BEIUYMH;
IIPU 3TOM BBIOMPATh ONTUMABHBIA CIIOCOO M3MEpPEHHs] M HCIIOJIb30BaTh

M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCHMOCTH  MEXKIY (HU3MUECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM MPAMBIX H3MEPEHMM; IIPU ITOM KOHCTPYHUPOBATh
YCTQHOBKY, (HUKCHpPOBAaTh  pEe3yJbTaThl IMOJXYYEHHOW  3aBUCUMOCTH

(UBMYECKUX BEIWYWH B BUJE TaOMUIl ¥ TpaduKOB, JENaTh BBIBOJBI IO



10.12

10.13

10.14

10.15

10.16

pe3yJibTaTaM UCCIIe0BaHUS

CobmoiaTh mpaBuiia 0€30MacHOro TPyAa MPU MPOBEACHUN UCCIICTOBAHHIA
B paMKax Y4YeOHOro SKCINEpPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON U
MPOEKTHOM AESITENFHOCTU C HCIOIb30BAaHUEM HU3MEPHUTEIBHBIX YCTPOMCTB

1 1abOpaTOPHOro 00OPYIOBAHUS

Pemarp pacu€THple 3amadM C SBHO 3a/laHHOM (U3UYECKON MOJENbIo,
UCIIONB3Ys (PU3NYECKUE 3aKOHBI ¥ TIPUHIUITBI; HA OCHOBE aHAJIN3a YCIOBHS
3a/1auu BBIOUpaATh (PU3NUECKYIO MOJCIb, BBIICIATh (PU3UUECKUE BEIIMUNHBI
u (Gopmynbl, HEOOXOAWMBIE i €€ pEIIeHUs, MPOBOAWTH PaCUYEThl U

OIICHUBATH PCAJTBbHOCTDH INOJTYYCHHOI'O 3HAYCHUA (1)H3H‘l€CKOﬁ BCIIMYHHBI

Pemats KaueCTBEHHbBIC 3a/1auH: BBICTPAUBaTh JIOTUYECKU
HENPOTUBOPEUHBYIO IEMNOYKY PACCYXACHHA C OMOpOod Ha HU3Yy4YEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/ILICCKI/IG SABJICHUA

Hcnonp3oBaTh  mpM  pelIeHMH  Y4eOHBIX  3aJady  COBPEMEHHBIE
WHPOPMALIMOHHBIE  TEXHOJIOTUW Il TOWCKA, CTPYKTYPHUPOBaHUS,
UHTEPIPETAllUd M TNPEACTABICHUS Y4eOHOM M HayYHO-IIOMYJISIPHOMN
uH(pOpMallMK, TOIYYEHHOW U3 PAa3IUYHBIX HMCTOYHHUKOB;, KPUTUYECKU
aHAJIM3UPOBAThH MOTYYaeMYI0 HH(OPMALIHIO

[IpuBoauTH, TpHUMEPHl BKIANa POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
(HMBUKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA,

B PAa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

10.18

11 KJIACC

Hcnonb30BaTh TEOpeTUYECKUE 3HAHUS 110 (PU3MKE B MOBCEAHEBHON >KU3HU
s olOecrieyeHus O€30MAaCHOCTH TpU  OOpalleHuu C mpudbopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, UII COXPAHEHHS 3A0POBbS U COOIIONECHUS

HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYKAOIIEH cpele

PaGoTarh B Tpymnme ¢ BBIMOTHEHUEM PA3IUYHBIX COIUATBHBIX POJICH,
IJIAaHUPOBATh PabOTy TPYMIbI, PALIMOHAIBLHO paclpenensaTh 005S3aHHOCTH
U TUIAaHUPOBATH JEATEIILHOCTh B HECTAHJIAPTHBIX CHUTYAIHUAX, aJ€KBAaTHO
OIICHMBATh BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYyNIbl B peUICHUE

paccMaTpuBaeMoil mpooIeMbl

Kon
NpoBePsSIEMOro
pe3yJjabTara

11.1

IIpoBepsiemble mpeAMeTHBbIE Pe3yabTAThI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

HGMOHCTpI/IpOBaTL Ha [OpuMepax pojib H MCCTO (I)I/I3I/IKI/I B



11.2

(OpMHUPOBAHUN COBPEMEHHOW HAay4yHOW KapTUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKHU M TEXHOJIOTHH, B MPAKTUYECKON AEATEIBbHOCTH
Jr0/1eH, IEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHUHBI MUPA

VY4uTBIBaTh TPaHMIIbI IPUMEHEHUS] U3YyUEHHBIX (U3NYECKUX MOJeneil:
TOYEUYHBIN JJICKTPUUECKUN 3apAl, sAlepHas MOJIEIb aTOMa, HYKJIOHHAas

MO/IESIb aTOMHOTO si/ipa MpHU pelIeHNH (PU3NIECKUX 3a]au

11.3

114

11.5

PacnioznaBate ¢u3nueckue siBIeHUs (Mpolecchl) U OOBACHATH UX HaA
OCHOBE 3aKOHOB  DJIEKTPOJAMHAMUKMA W  KBAaHTOBOH  (DU3HKH:
JJIEKTpUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOE  JIEHCTBMSI  TOKa, B3aUMOJICHCTBHE MarHuToB,
9JIEKTPOMAarHuTHAas WHAYKLUS, JEHCTBUE MArHUTHOIO TIIOJIA Ha
NPOBOJHUK C TOKOM U JBWXKYIIMHCS 3apsii, SJIEKTPOMAarHUTHBIC
Koie0aHUsI W BOJIHBL, MPSIMOJMHENHOE paclpoOCTpaHEHUE CBETA,
OTpaKeHHe,  HpeloMiieHHe, uHTepdepeHuus, Audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCUS CBETa, (OTORIEKTPUUECKUN 3 dexT
(boTtoapdexrt), cBeTOBOEC MaBlIeHHWE, BO3HUKHOBEHWE JIMHEHYATOTO
CHeKTpa aToMa BOAOPOJAA, €CTECTBEHHass M  HCKYCCTBEHHAs

PAAUOAKTUBHOCTDb

OnuceIBaTh HU3YUCHHBIC CBOHCTBA BCIIIECCTBA (BJ'IGKTpI/I‘-ICCKI/Ie,
MarHUTHBIEC, ONTHYECKUE, IEKTPHUECKYIO MPOBOJIUMOCTh Pa3IMIHBIX
cCpemn) W DJICKTPOMArHUTHBIC SBJICHHSI (TPOIECCHI), HCIOIB3YS
(¢u3nuecKkre  BEIWYHMHBL  JJICKTPUUYECKUW  3apsi, CHIa  TOKa,
IEKTPUUYECKOE  HANPSHKCHHE,  AJIEKTPHUYECKOE  CONPOTHUBIICHUE,
pasHocTh moteHuuanos, J/IC, pabora Toka, WHIAYKIHMS MarHUTHOTO
nonsi, cuwina Awmmepa, cwia JlopeHna, MHIYKTHBHOCTh KAaTYILKH,
OHEPIUA JJICKTPUICCKOr0 W MArHuTHOI'O HOHeﬁ, nepuoa M 4Yactrora
Koyie0aHuil B KOJIe0aTEIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MpoIiecce
TapMOHUYECKUX AJIEKTPOMATrHUTHBIX KOJIeOaHUH, dokycHoe
paccTosiHHEe M ONTHYECKAas CHJla JIMH3BI, NMPU ONHCAHWH MPABHIHHO
TPAKTOBATh (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIIOJIb3YCMBIX  BCJIIMYHH, nux
0003HAYeHHS W EIUHHIBI, YKa3blBaTh (HOPMYJIBI, CBS3BIBAIOIINE

JAHHYIO (PU3MUYECKYIO BETUUUHY C IPYTHMHU BEIMYUHAMHU

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IIPOLECCCHI, HCIIOJIb3YyA
(1)I/ISI/I‘ICCKI/IC BCIIMYUHBI: CKOPOCTH JJICKTPOMAIrHUTHBIX BOJIH, OJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPTHUA U HUMIIYJIBC q)OTOHa, nepuong
nojypacmnajga, OSHCPTrHUd CBA3M ATOMHBIX AAC€p, IMPpU OIMMCAHUUN
IMPaBHUJIbHO TPAKTOBATH (bPI3PI‘ICCKI/II71 CMBICJT UCITOJIb3YCMBIX BCJIIMYHH,

nX 0003HAYEHHS U CIUWHUIIbI, YKa3bIBaTb (bOpMy.HBI, CBsA3bBIBAIOIIMEC



11.6

11.7

JaHHYIO (1)I/ISI/II-IGCKYIO BCIIMUMUHY C APYTUMHU BCINYMHAMMU, BBIYUCIIATDH

3HA4YCHHC (1)H3quCKOﬁ BCIIMYHUHBI

AHanu3upoBaTh (QU3MYECKUE MPOLECChl M  SBJICHUS, MHCIIOJIb3YS
¢u3nueckue 3aKOHBI W TOPUHOUINBL:  3akoH Owma, 3aKOHBI
MOCTIEIOBATENIbHOTO M MapajIeIbHOTO COEAMHEHHUS MPOBOJHUKOB,
3akoH Jlkoyns — JleHua, 3aKOH 3JEKTPOMArHUTHON MHIYKIMHU, 3aKOH
NPSIMOJTMHEMHOTO PAacpOCTPaHEHHsI CBETa, 3aKOHBI OTPAKECHHSI CBETA,
3aKOHBI ~ TIPENIOMJICHUS  CBETa, ypaBHEHHE OUWHINTEHHA Ui
dboTodddexra, 3aKOH COXpPAHEHHS DHEPrUU, 3aKOH COXPaHCHHS
UMITYJIbCa, 3aKOH COXPAaHCHHS DJJICKTPUYECKOTO 3apsna, 3aKoH
COXpaHEHHUsi  MaccOBOIO  4HCIA, TMOCTylaTtel  bopa, 3akoH
paMOaKTHUBHOTO pacmaga; TMpd OSTOM pasziuyaThb CIOBECHYIO
(hopMyIUPOBKY 3aKOHA, €0 MaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuIpl, 006J1aCTH) TPUMEHUMOCTH

OHpCI{GJ’IHTL HAIpaBJICHUEC BCKTOpPAa HWHAYKIMKM MArHuTHOI'O II0JIA

MMPOBOJIHUKA C TOKOM, CHJTBI AMTiepa u cuiibl JIopeHia

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)XKEHUE, CO3/1aBAEMOE  IIJIOCKUM

3€pKajoM, TOHKOW JIMH301

11.9

11.10

BBINONTHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NIECKUX SBICHUN U
MIPOIIECCOB C UCIOIb30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; pU
9ToM (OopMyIHpOBaTh mpodiaeMy (3amady) U THIOTE3Y Yy4eOHOro
9KCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHUs, IPOBOAUTH OMBIT M (HOPMYITUPOBATH BBHIBOIBI

OcymiecTBIATh TMpsIMBIE M KOCBEHHBIE M3MEPEHUs (U3MUECKUX
BEJINYHMH; TIPU 3TOM BBIOMpATh ONTHUMAJBHBIA CIIOCOO W3MEPEHUs H

HCIIOJBb30BATh U3BCCTHBIC METOJAbBI OLICHKN HOFpGHIHOCTCﬁ H3M€p€HHfI

11.11

11.12

11.13

HccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH C UCIIOJIH30BAHUEM
OpSMBIX  WU3MEPEHWI; TpH 3TOM KOHCTPYHPOBATH  YCTAHOBKY,
(¢uKkcupoBaTh pPE3yNbTaThl TMONTYYSHHONW 3aBUCUMOCTH (PUIUUYECKUX
BEJIMYWH B BHUJIE TAaOJIUIl U TpadUKOB, JAeNIaTh BHIBOABI IO Pe3yabTaTaM

HCCIIEI0OBAHUS

Cob6mronate mpaBuia 0e30macHOrO Tpylda MpU  IPOBEACHUHU
UCCIIEIOBAaHUN B paMKax ydeOHOro SKCIEpHMEHTa, Y4YeOHO-
UCCIIEIOBATENIbCKONW U MPOEKTHOM NEATEIbHOCTH C MCIOJIB30BAHUEM
MU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pyI0BaHHS

Pemate pacuérHble 3ama4M C SBHO 33JaHHON (PU3MYECKOW MOAENbIO,
UCTIONB3ys (pr3nveckne 3aKOHBI M TPHHIMIBI, Ha OCHOBE aHAIN3a

yCJ10BUA 3agauun BI)I6I/Ip aTb (1)H31/I‘~IGCKYIO MOJCJIb, BBIACTATH




11.14

(u3nueckre BeNWYUHBI U (OPMYIIBI, HEOOXOIUMBIC IS €€ PEIICHUs,
TIPOBOJIUTH PACYETHI U OIICHUBATH PEATLHOCTH MOJyYEHHOTO 3HAYCHHS
(U3NYEeCKO BETUIHUHBI

Pemarp ~ kauecTBeHHBIE  3aJaud:  BBICTpaWBAaTh  JIOTHYECKH
HEMPOTHUBOPEUMBYIO LEMOUYKY PACCYKICHHI C OMOpPO HA M3y4YeHHBIE

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

11.15

11.16

Ucnonb3oBath mnpu  pemieHud  y4eOHBIX 3a/lad  COBPEMEHHBIE
UH(POPMAILIMOHHBIE TEXHOJIOTUU Ul [IOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpHpEeTallud M MpPEJCTaBICHUA y4yeOHOM W Hay4yHO-TOMYJSPHOM
uHbOpMaIMK, TMOJYUYEHHOW M3 Pa3iMYHbIX MCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBAThH MOTYyYaeMylo HH(OPMALIHIO

OOBSCHATh NMPUHIUIBI ACHCTBUS MalllH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3inuyaTh YCJIOBUS HX OE30MAaCHOTO HCIIOJIb30BAaHMS B

MOBCEIHEBHOMN KU3HU

11.17

11.18

[IpuBoauTe mpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpPa, B pa3BUTHEC TCXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TEOpETHYECKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOM
KHU3HU 1151 o0ecriedeHns: 6€30MacHOCTH IpU 00paleH!H ¢ IpudopaMu
U TEXHHYECKUMH YCTPOWCTBAMH, IS COXpPAHECHHUS 3I0pPOBbI U

COOJTIOICHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAOIIEH cperie

11.19

PaGorars B rpymie ¢ BBIIOJHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIeH,
IUIaHUPOBaTh ~ paboTy  TPYIIbl,  pPalMOHAIBHO  PACHpPEACIATh
0053aHHOCTM M IUIAHUPOBATh  JIEATEIBHOCTh B  HECTAHIAAPTHBIX
CUTyalUsX, aJ€KBATHO OLIEHMBATb BKJIAJ KaXXIOr0 U3 YYaCTHUKOB

TPYIIIBI B PELICHHE PacCMaTpUBAEMOM 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
MEXAHUKA
KNMHEMATUKA

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



2.14

2.1.5

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

JUHAMUKA

221

2.2.2

2.2.3

2.2.4

2.2.5

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 tpenuda. Cyxoe tpenue. Cuiia TpeHUs
CKOJBXEHUSI W  CHUJla  TPEHUS  IOKOS.

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. M3yueHnue 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 BpalllCHUSA

3AKOHBI COXPAHEHNA 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 HEMOTCHIUAIBHBIC 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 TUCTOJIET
[Ipaktnueckue paboTel. W3yueHue cBs3H
CKOpOCTEeM Tel Tpu HEyopyroMm yjaape.
UccnenoBanme CBsA3M  pabOTBI  CHUJIBI €

U3MEHEHHEM MEXaHHMYSCKON OHEPIUu TCiia

MOJIEKYJISIPHAS ®U3NKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUM

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 MOJIEIeH

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 cpeaHei
KMHETUYECKON 3HEPTrUU TEIJIOBOTO JBUKEHUS
yacTtul rasa. [llkana remnepatyp KenbBuna

VYpaBuenne Kianelipona — Menneneesa.

3akoH J/lanbToHa

3.1.8

3.1.9

I'azoBble 3aKk0HBI. M30mponeccsl B UAcaJIbHOM
ra3e C IOCTOSIHHBIM KOJWYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, H300apa

Texauueckue YCTPOMCTBA: TEPMOMETD,

Oapometp




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

3.2

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.
TennoBblie JIBUTATEJIH. DKOJIOTUUECKHUE

POOJIEMBI TEIJIOIHEPTrEeTUKU
Texanueckue YCTPOMCTBA: JBUTaTEIIb
BHYTPEHHETO CTOpaHH, OBITOBOI
XOJIOUJIbHUK, KOHUIIUNOHED
[IpakTnueckue pabotsl. I3Mepenue yaenbHOM

TEIUIOEMKOCTH

ATPETATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE I[IEPEXO/IbI

3.3
3.3.1

[TapooGpa3oBanue u koHaeHcauus. Mcnapenue



4.1

" KHUIICHHUE. VY nennHas TemjIoTa
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPaTyphl

KHUIICHHUA OT JaBJICHUA

AOCoNIOTHAaT M OTHOCHUTENbHAS BIIAXKHOCTH

332 BO3Ayxa. Hacelennslil nap
TBépnoe TeJIO. Kpucrannmnueckue u
333 amopdHbie Tena. AHHU3ZOTPONHUS  CBOWCTB
o KpPUCTAJIOB. Kunkue KPUCTAJUTHI.
CoBpeMeHHbIE MaTepHalIbl
334 [InmaBnenne wu Kpucrtayuszauus. Y AelbHas
o teruioTa miasiaeHus. Cyonumanus
3.35 YpaBHEHHE TEIUIOBOTO OaaHca
TexHuueckue yCTpOMCTBA: TUIPOMETP U
336 IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
o IIOJIy4EHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM
YHCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH
337 IIpakTnueckue paboTHI. H3mepenne
o BJIQYKHOCTH BO3/yXa
OJIEKTPOIAMHAMUKA
OJIEKTPOCTATUKA
411 Onektpu3anys Ten. DNeKTpudeckui 3apsia. Ba
o BH/JIA AIEKTPUUECKUX 3apsiiOB
[TpoBoaHMKH, JIUDJICKTPUKHU u
41.2
MOJIYITPOBOIHUKHU
4.1.3 3aK0H COXpaHEHHS IEKTPHUECKOTO 3apsaa
41.4 B3aumopeiictBue 3aps10B. 3akoH Kynona
DnekTpuyeckoe noJe. Hanpsixénnocts
415 3IIEKTPUUECKOTO OJIA. [TpunIMn
o cyneprno3uuuu.  JIMuHMUM — HaNpsKEHHOCTH
AIEKTPUUECKOTO MOJIs
416 PabGota cumnm  BIIEKTPOCTATHYECKOTO — TOJIS.
o ITorennuan. Pa3HocTh IOTEHIINAIOB
417 [IpoBOIHMKM M JAMBJIEKTPUKU B MOCTOSHHOM

JJEKTpUYEeCKOM  moje.  Judnexkrpuyeckas



IMPOHUIIACMOCTb

ONEeKTPOEMKOCTD. Kongencarop.
4.1.8 ONeKTpOEMKOCTh IUIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHIEHcaTopa
Texnuueckue  ycTpoHCTBAa:  AJIEKTPOCKOIL,
419 UIEKTPOMETpP, DJIEKTPOCTATHUECKash 3allluTa,
o 3a3eMJICHHUE DJIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 [IpakTHueckue paboTHI. N3smepenue

JJEKTPOEMKOCTH KOHAECHCATOpa

4.2

OCTOSHHBIN JTEKTPUYECKUIN TOK. TOKU B PA3JINYHBIX

CPEJIAX

VYcaopus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 AJIEKTPUYECKOTO TOKa. McTounnku Toka. Cuma
TOoKa. [IoCTOSIHHBIN TOK
422 Hanpspkenune. 3akon Oma a1 yqacTka 1enu
123 DJNEeKTPUUECKOE COMPOTHBIICHUE. Y IEIbHOE
o COTIPOTHBIICHHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuiebHOE,
o CMEIIaHHOE COSTMHCHUE TIPOBOTHUKOB
PaGora anexktpudeckoro Toka. 3akoH oy
4.2.5
— Jlenma
4.2.6 MOUIHOCTB AEKTPUIECKOTO TOKA
anekTponaBwkymas cuna (ganee — JJC) wu
427 BHYTpPEHHEE COMPOTHUBIICHUE UCTOYHHKA TOKA.
o 3akon Owma i1g TO’MHOM  (3aMKHYTOM)
aneKkTpudeckoit renu. KopoTkoe 3amMbikaHue
DNeKTpOHHAs MPOBOANMOCTh TBEPABIX
128 METAJJIOB.  3aBUCUMOCTH  COTPOTHBIICHHUS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
429 OnekTpuueckuil TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITyYKOB
4.2.10 [TonynpoBogauku. CoOCTBEHHAS U TPUMECHAS




4211

4.2.12

IIPOBOAMMOCTD TOJIYIPOBOAHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoIHUKOBBIE TPUOOPHI

ONEeKTpUYECKH  TOK B DIJIEKTPOJIMTAX.
DNeKTpoIUTUIECKast JTUCCOITHAITHSI.

DnekTposn3

DIIEKTPUYECKHI TOK B rasax.
CaMOCTOITEIBHBIA M HECAMOCTOATEIbHBIN
pa3psia. PaznuyHbie THNBI CaMOCTOSTEIBLHOIO

paspsaa. Mounus. [1nazma

4.2.13

Texunueckue YCTPOMCTBA: aMIIEpMETP,
BOJITMETP,  PEOCTaT, MCTOYHHKM  TOKa,
3JIEKTPOHArPEBATEIIbHBIC npudopBHl,
AJIEKTPOOCBETUTENbHbBIE TPUOOPHI, TEPMOMETP
CONPOTHUBJICHUS, BaKyyMHBII I (i
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJIYHpOBOI[HI/IKOBblf/'I JU04, raJlbBaHHUKa

4.2.14

IIpaxTHueckue paloTHI. N3yuenue
CMEIIIaHHOTO COEANHEHUSI PE3UCTOPOB.

N3mepenne OJIC uCTOYHMKA TOKa U €ro
BHYTpEHHEro comnpoTuBieHus. HaOmroneHue

QJICKTPOJIN3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMECHTA
4

ITpoBepsiemble 3J1eMEHThI COIEPKAHUSA

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

4.3

4.3.2

TlocTrostHHBIE MarHuTbl. B3amMmoaencTBue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe Tmone. Bekrop MarHuTHOH
vHAYKIMU.  [IpuHmuMn — cynepnosuiuu.
JIuanm MarnuTHOM wuHAyKuuu. Kapruaa
JIVHUM  MAarHUTHOW  MHAYKUMHA  TOJA

IIOCTOAHHBIX MAarHuTOB



MarsnutHOoEe 1OJIE€ NPOBOJAHHMKA C TOKOM.
Kaptuna nuHMil 1oJIsl AJIMHHOTO MPSAMOTO

MNpOBOAHUMKA U 3aMKHYTOI'O KOJIBLIECBOT'O

433 MPOBOAHMKA, KATymIKH C TOKOM. OIBIT
Opcrena. BzaumoneiicTBiue mpoBOTHUKOB C
TOKOM
4.3.4 Cunia AMriepa, €€ MOJlyJIb M HallpaBJICHUE
Cuna JlopeHnia, €€ MOy U HaNpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTULbl B
435 OJIHOPOJTHOM MarHuTHOM Tmoje. Pabora
cunebl JIopeHua
4.3.6 SIBneHue 3MeKTPOMarHuTHOM UHAYKIIMHI
4.3.7 [ToTok BeKTOpa MarHUTHOW UHIYKLIUH
OJIC uHayKIMu. 3aKOH 3JIEKTPOMArHUTHOM
438 nHaykimy Oapazes
BuxpeBoe »snektpuueckoe mone. IJIC
WHAYKIMU B TPOBOJHUKE, ABIKYIIEMCS
439 MOCTYNATELHO B OAHOPOTHOM MAarHUTHOM
oJjie
4.3.10 [IpaBuio Jlenna
NHIyKkTUBHOCTD. SIBICHHE CAMOWHIYKIIUH.
43.11
S/1C camonHayKIIUU
DHepruss MarHUTHOTO TIOJSI KaTYIIKA C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TOJIE
TexHuyeckue  yCTpPOWCTBA:  MOCTOSIHHBIC
MAarHUTEHI, AIIEKTPOMATHUTHI,
4.3.14
AJIEKTPOJIBUTATEITh, YCKOPHUTEITH
AIIEMEHTapHBIX YaCTHLI, UHAYKIIMOHHAS T1eYb
[IpakTnueckue paboTHI. Nzyuenue
MarHWTHOTO TIOJII KaTYIIKA C TOKOM.
4.3.15 HUccnenoBanne JeMCTBHUS  ITOCTOSHHOI'O

Mar"ura Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUA



5 KOJIEBAHUMA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Koneobarensras cucrema. CBOOOIHEBIE

KojieOaHus. ['apMoHWYECKHE KoJIeOaHUsI.
51.1

[lepwion, wacrtora, ammumtyna u  (dasa

KoJIeOaHuii

[IpyxuHHBII MasTHUK. MartemaTu4ecKkui

5.1.2
MasiTHUK

YpaBHEHHE TapMOHHUYECKHX KOJICOAHUM.
5.1.3 Kunematuueckoe " OUHAMHYECKOE

OIMCAHHE KOJICOATEILHOIO JABWKCHU S

[IpeBpamnieHue SHEPTUH npu
FapMOHMYECKUX  KOJEeOaHUsX. Cas13p
514 aAMILUTATYIbI KoaeOauuii UCXOQHOMI
BEJIMYUHBI C aMIUTMUTYJaMu KoJjieOaHui eé

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  xoHTYp.  CBOOOIHBIE

5.1 3JIEKTPOMArHUTHBIE KoseOaHus B
UJCATbHOM  KOJICOATCIIbHOM  KOHTYpe.

>15 AHanorusi MEXAYy MEXaHWYCCKUMHU M
ANEKTPOMATHUTHBIMU KOJICOAHHSIMH.

®opmyina Tomcona

3akoH COXpPaHCHUS DHCPIrUU B UACAIIBHOM
5.1.6
KoJIeOaTeIbHOM KOHTYpE

BoinyXIeHHbIE MEXaHUYECKUE KOJIeOaHMUsl.

Pesonanc. Pe3onancnas KpHUBasl.
5.1.7

Brinyx1eHHbIE 3JIEKTPOMarHuTHbIE

KoJieOaHus.

Ilepemennbiii Tok.  CuHycOMAaIbHBIN
5138

IIEPEMEHHBIN TOK.

MourHoCTh EPEMEHHOTO TOKA.
5.1.9 AMIUIUTYHOE U JEUCTBYIOIEE 3HAUECHUE

CHJIBI TOKa 1 HAIIPSXKCHUS

5.1.10 Tpanchopmarop. [IponsBoacTBO, epenada



5.2

U TOTpeOICHUE 3JIEKTPUUYECKOH 3HEpruu.
DKOJIOTHYECKHE PUCKU NPH MPOU3BOJICTBE
JIIEKTPUYECKOMN OHEPIUH. KynsTypa
HCIIOJIb30BaHUs ANIEKTPO3HEPTUU B

NOBCEIHEBHON KU3HU

5.1.11

5.1.12

Texuuueckue ycTpoicTBa: ceiicmorpad,
ANEKTPUICCKHN 3BOHOK, JMHUA

QJICKTpOoIICpC a1

IIpaktnyeckue pabotel. HccnenoBanue
3aBUCUMOCTH I€pUOJa MaJbIX KoseOaHuH
Ipy3a Ha HUTH OT JJIMHBI HUTH U MAacChl
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
LENA W3 IOCIEN0BATEIBHO COCAMHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U Pe3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.21

5.2.2

5.2.3

524

5.25

5.2.6

5.2.7

Mexanndeckue BOJIHBI, YCIIOBHS
pactipoctpanenus. Ilepuon. CkopocThb
pacrpocTpaHeHHss W JUIMHA  BOJIHBL
[Tonepeunsie ¥ IPOJOIBHBIE BOJTHEI
Wntepdepenius u Iudpakus
MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3Byka. ['poMKOCTh 3ByKa.

BricoTta Tona. TeMOp 3ByKa

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBHS
I/ISJIy‘-IeHI/IH BHCKTpOMaFHI/ITHBIX BOJIH.
B3aumnas opuenranus BektopoB E, B u v

B 3JICKTpOMaFHI/ITHOI>'I BOJIHC B BAKyyM€

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHEe, MPETOMIICHHE, MOIIPH3ALNS,
mudpakius, wuHTepdepenuus. CKoOpocTb

QJICKTPOMArHUTHBIX BOJIH

Ikana AJIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHne 3JIEKTPOMATHUTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHI)I pPaanuocCBA3UM W TCICBUIACHHA.



5.2.8

Pannonoxanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl

TexHuuecKkue yCTpOWCTBA: MY3BIKAJIbHBIE
WHCTPYMEHTBHI, YIIBTPa3ByKOBas
JUAarHOCTHMKa B TEXHUKE W MEIULUHE,
pamap,  pagUONPUEMHHK,  TEIIEBH30D,

anTeHHa, Tenedon, CBU-meup

5.3

5.3.1

OIITHUKA

[IpssMosMHEHOE pacIpOCTpaHEHUE CBETa

B OJIHOPOJIHOM cpexe. Jlyu ceTa

5.3.2

5.3.3

5.34

5.35

5.3.6

5.3.7

5.3.8

OTpaxkeHue CBeTa. 3aKOHBI OTPaKCHUS
cera. [loctpoeHne M300paKEeHHUId B TUIOCKOM

3epKane

[penomiierne cBeTa. 3aKOHBI TPETOMIICHHS
CBeTa. AOCOIOTHBINI HoKasareib

MPECIOMIICHUA

Iommoe BHYTpEHHEE OTpaXKEHHE.
IIpenenbHbld yroa MOJHOIO BHYTPEHHETO

OTpakKeHUS

Hucnepcust  cBera. CIIOXKHBI  COCTaB

oecinoro cBera. L{Bet

Cobwuparonyie ¥ pacCceMBAIONINE JTMH3BL.
Tonkas nnH3a. POKYCHOE PACCTOSAHHE M
OIITUYCCKas cuiia TOHKOH JIMH3HBI.
[TocTpoenue n300pakeHni B COOMPAOIIINX
u pacceuBarommx JmH3ax. Dopmyna
TOHKOM JMH3bI. YBEJIUYEHHUE, J1aBaeMoe

JIMH301

Hpeﬂeﬂbl MMPUMCHUMOCTHU TCOMCTpHQCCKOﬁ

OIITUKH

WNurtepdepentus  cBera.  KorepeHTHbIS
HMCTOYHUKHU. VYcnoBus HAOTIOICHUS
MaKCUMYMOB " MHUHUMYMOB B
UHTep()EpPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a?)HI)IX KOI¢pCHTHBIX HCTOYHUKOB



Hudpakmust  cBera.  Judpakumonnas
peméTka. YcinoBue HaONIOMEHUS TIaBHBIX
5.3.9 MaKCUMYMOB npu najeHuu
MOHOXPOMaTHYECKOTO cBeTa Ha

TUQPPAKIIMOHHYIO PEHIETKY

5.3.10 [Monspu3zanus ceeta

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

5.3.11 MHUKPOCKOIL, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TG PaKIUOHHAS pemiéTka,
TIOJISIPOH /T
IIpakTrueckue paboTHI. N3mepenune

IMOoKas3aTeiid MpPEIIOMIICHUS. HCCJ’ICI[OBaHI/Ie
5.3.12 § ¥
CBOHUCTB I/I306pa)KeHI/II/I B JIMH3aXx.

Hab6monenue qucnepcuu ceeta
OJIEMEHTbBI CHEHHAHBHOﬁ TEOPUN OTHOCUTEJIBHOCTHU

I'panHunpl NpUMEHUMOCTH  KJIACCUYECKOM
MEXAaHUKH. ITocTynartsl TEOpUn
6.1 OTHOCHUTEIILHOCTH: MHBAapHUaHTHOCTh
MOAYJISI CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIAIT OTHOCUTENbHOCTH DUHINTEIHA

6 OTHOCHUTETBHOCTh OJIHOBPEMECHHOCTH.
6.2 3aMmeqyieHHe BpPEMEHH U COKpAlleHHE
JUTAHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b MacChl C JHEpPTrUEH W WMITYJIHCOM
6.4 CBOOOMHOM YaCTUIBl. DHEPrus MOKOs
CBOOOTHON YaCTHIIbI

7 KBAHTOBAA ®U3UKA
RJIEMEHTBI KBAHTOBOU OITTUKU

®otoHbl. PopMmyina Ilnanka cBs3u 3HEprun
7.1 7.1.1 ¢boToHA C ero 4actoTod. OHeprus u

UMIyJbC (OTOHA

7.1.2 OTkpeiTHE U HccnenoBanue gporodddekra.



7.2

7.3

7.1.3

714
7.15

7.1.6

7.2.1

7.2.2

7.2.3

724

7.25

7.2.6

Omertet - A CroneroBa.  3aKkoHbI
dhoTorddexra

YpaBHeHue OUHIIITENHA TS
¢dotorddekra. «Kpachnas rpaHuLa
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XnMuyeckoe IeHCTBHE CBETA
TexHudeckue ycrpoicTBa: (HOTOIIEMEHT,
dboTomaryuk, COJIHEUHAas Oatapes,

CBETOIHO/I

CTPOEHUE ATOMA

Monens atroma Tomcona. OnbITEI
Pezepdopaa mo uccie1oBaHuI0 CTPOSHUS

atoma. [IimanerapHas Mozenb aToMa

[Toctynatel bopa. H3znyuenune "
norjouieHrue (GOTOHOB TpU  TMEPEXoie
aToMa C OJHOTO YPOBHS DJHEPruu Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH

SHEPTUU aToMa BOAOpOaa

BosiHoBBIE cBoOMcTBa wactuil. BonHbl 1€
Bbpoiiss. KopmyckynsipHO-BOJIHOBO#
nyanu3M. Jludpakius JIEKTPOHOB Ha
KpHCTaJuIax

CrnoHTaHHOE W BBIHYXJICHHOE H3JTydCHUE.
YCcTpoiicTBO 1 IPUHIIKIT pabOTHI J1azepa
TexHuyeckue ycTpOMCTBA: CHEKTPAIBHBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN

KOMIIBIOTED

[Ipaktnueckne pabotel.  HabmoneHue

JINHEMYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

7.3.2

Metonbl HaOMIONEHWS W PETHCTPAIUU

QJICMCHTAPHBIX YaCTUI]

OTKpbITHE  PAaaMOAKTUBHOCTH.  OMBITHI




Pesepdopna mo ompeneneHuro cocTaBa
pamuoakTUBHOrO  m3nydyeHus. CBoHcCTBa
anbga-, 6era-, raMmma-u3nydeHus. Brnusaue

PaaAruOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

OTKphITHE MIPOTOHA u HEWUTpOHa.

Hyxnonnass mozgens siapa ['eiizenOepra —
7.3.3

NBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sapa. M3oTomsl

Anbda-pacnan. ONEeKTPOHHBIN u

MO3UTPOHHBIN OeTa-pacria. 'amma-
7.3.4

U3ITyYEHUE. 3aKOH  paJMOaKTHBHOIO

pacrmaga

OHeprusi CBA3M  HYKIOHOB B  sJIpe.
7.35
Snepusie cuibl. Jlepekt macchl sapa

SAnepuble peakuuu. JleneHue U CUHTE3
7.3.6

aaep

SAnepHbii peakTop. TepmosinepHbIi

cuHre3. [IpoGiemMbl M  NEpPCHEKTUBHI
7.3.7

SJIEPHOM  DHEPreTUKU.  DKOJOTUYECKUE

ACIEKTHI SNEPHON YHEPIETUKU

OneMeHTapHble  yacTulpl.  OTKphITHE
7.3.8 MIO3UTPOHA. @yHIaMEHTAJIbHbIE

B3aHMOﬂeﬁCTBHH

TexHuueckue  yCTpoOMCTBa:  JIO3UMETP,
7.3.9 kamepa BunbcoHa, snepHbIi peaxTop,

aroMHast bomba

[Ipaktnyeckue pabGotel. HccnemoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM
dhoTorpadusam)
OJIEMEHTHBI ACTPOOU3UNKU

81 Bun 3Bé3mHoro neba. Cos3Be3gusi, spKue

3Bé3l[bl, IIJTaHEThI, X BUAUMOC IBMXKXCHUC

Conneuynas cucrema. IlmaHeTel 3eMHOM
8.2

T'PYIIIIbI. IImaHeThI-TUTaHTH n nux



8.3

CIlyTHMKH, KapJIMKOBBIE IlIaHETHI. Maible
Tesia COJIHEYHOM CUCTEMBI
Comnne, d¢otochepa u  armocdepa.

CotHeuHast aKTUBHOCTH

8.4

8.5

8.6

8.7

8.8

Nctounuk sneprun ConHua u 3B€371

3BE3AbI, HMX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, paguyc, TEMIIEparypa,
1704 B3aHUMOCBSI3b. Jwnarpamma
«CHEKTPaJbHBIA KJIACC — CBETUMOCTBY.
3BE3bI  TIJIABHOH  IOCIHENOBATEILHOCTH.
3aBHCHMOCTh «MacCa — CBETHMOCTBLY» IS

3BE3]] IJIaBHOM IOCIEA0BATEILHOCTH

Buytpennee crpoenue 38&31. CoBpeMeHHbIE
MPEJCTABJICHUSI O  TPOUCXOKICHUH U
sBomonnu CoiHia U 3BE3/1. DTanbl >KU3HU
3BE3]T

Mneunsii  Ilyre — Hama [amakTuka.
CnupanbHass  ctpyktypa  [amaktukw,
pacnpezneneHue 3BE3N, Ta3a U IBUIM.
[Tonoxxenne wu naBwxkenne ConHia B
lamaktuke. Ilmockas w  cdepudeckas

noacucTemsl I amakTuku

Twumer rajJaKTHK. Pam/loran AKTHKH u

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9

8.10

Bcenennas.  Pacmupenune — BceeneHHOM.
3akon XaO6na. Pasz0eranue rajiakTuk.
Bozpact u paguyc BcenmenHoil, Teopus
bonbmioro B3peiBa. Moaenp «ropsueu

Bcenennoi». PenukroBoe usinyuenue
MacmtabHast ~ cTpykTypa  BceneHHOM.

Mertaranaktuka. Hepeménnbie mpoOiemMsl

aCTPOHOMHUU



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

e ®usuka. Mskumes(10-11) (baza)

e (CoOopHuk 3ana4, A.Il. PeiMkeBu4
e Tectel nox penakuuen JlemMmuaoBou

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

e Meroanueckuii keiic. Pemenue 3agau mo teme «BaaxxkHocTh» (DPusuka.
10-11 xmnaccer) / E.YO. lyopoBuna, K.M. lllutukosa, A.A. fkyra ; mox pex.
JL.U. AcanoBoi. — M. : ®I' BHY «MHCcTUTYT conepkaHus U METOJIOB
oOyuenus», 2024 —16 c.

e JI. M. Monacreipckuii, I'. C. besyrnosa 10.A. Urnarosa ®U3MKA EI'S-
2020 TEMATUYECKUU TPEHUHI" BCE TUIIbI 3AJJAHWUN

o ®usmka : 10—11 k1. : moypod. mIaHupoBaHue: mocoone —M. :
[Tpocsemenune, 2013. — 128 c¢. qy1s1 yuuteneit o0ieodpa3onar.
opranuzanuii/ B. ®@. [1Iumnos.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

e bubmmoreka [IOK
e PEII


https://prosv.ru/catalog/fizika-kas-yanov-v-a-10-11-uglublyonnii/




