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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ ydéroMm denepaqbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUU TIpernojiaBaHusl yueOHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
OpraHU3aUAX Poccuiickon denepauuu, PEeATU3YIOLINX OCHOBHEIE
o0Opa3oBaTrebHbIE MPOTPAMMBI.

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 mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpPeIMETHBIM pe3ysibTaTaM
oOy4eHHs, a TaKXK€ YYHUTHIBAET HEOOXOJAMMOCTh peaM3alUU MEKIPEIMETHBIX
CBs3€ (PM3MKM C €CTeCTBCHHO-HAyYHBIMU YUYE€OHBIMH TpeaMeTamu. B Hel
OTIPEJICIISIFOTCS. OCHOBHBIC LIETTU M3y4YeHHUs (U3HKKA HA YPOBHE CPEIHEr0 OOIIEeTo
oOpa3oBaHus, MIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HMKHU: JIUYHOCTHBIE,
MeTalpeMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma mo gu3nKe BKITFOYALT:

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

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI IO F0JIaM 00YUYEHUS;

e cojiepxaHue yueOHoro npeamera « Ou3ukay 1o rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYNas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIA] B CUCTEMY
3HaHHU 00 oKpysxarorem mupe. [IIkoapHBIN Kypc GUBHKN — CHCTEMOOOPa3yIOIUi
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XHUMHEH, OUOJIOTHEH,
¢dbusznyeckoir reorpadueid u actpoHomueid. Hcmonb3oBaHHE UM AKTHUBHOE
npuMeHeHne (QU3MYECKUX 3HAHWA  OMNpEAeNsIeT XapakTep MW Pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DIHEPreTUKH, TPaHCIOPTa, OCBOCHMUS
KOCMOCA, TMOJIYYEHHsSI HOBBIX MAaTEPHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
N3ydenne Qu3nKd BHOCUT OCHOBHOW BKJIaJ B (POpMHpOBaHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa oOydJarommxcs, B (opMuUpOBaHWE YMEHUNA MPUMEHSTH
Hay4HBIN METO/1 MO3HAHUS MPU BBHIMOJHEHUN UMY YYEOHBIX UCCIEOBAHUM.

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 SBJISETCA JIOTMYECKU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX Pa3leioB (DU3WKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

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

Hoes eymanumapusayuu. EE peanuzauusi Npeanoiara€T HUCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

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

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

CucTeMHO-/IeSTEILHOCTHBIN MOAX0J B Kypce (PU3MKK peaausyercsl Mpex]ie
BCEr0 3a CUET OpraHU3allid SKCHEPUMEHTAIbHOU NESITENBbHOCTH O0yYarolUXCH.
st Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIUNA CIHCOK YYCHHUYECKUX
MpaKTUYeCKUX padoT. BeifeeHne B yKa3aHHOM IMepedHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUISl KOHTPOJIE W OLCHKH, OCYIIECTBISETCS Yy4YaCTHUKaMU
0o0pa3oBaTEIbHOIO TMpOolEcca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAaHHS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm dToM obOecrmeumBaeTcsi  OBIAJACHUE
OOy4YarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE M3MEPEHUs, HCCIEeIO0BAHMUS
3aBUCUMOCTEM (DU3MYECKUX BEJIWYUH U TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

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



3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk M UHTETPUPYS 3HAHUA W3
pasHbIX pa3nenoB. [ KauyecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIFOTCS 33JIaHUS Ha
OOBsICHEHHE TPOTEKaHUs (PU3UYECKHX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrone BbIOOpa (GU3MUECKOW MOJAENW I CUTYallMu MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO £k maTepHalbHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4YeOHOro rpoiecca 0a30BbI ypOBEHb Kypca
(Gu3MKH Ha ypOBHE CpelHEro o01ero o0opa3oBaHusl TOJKEH U3y4aThCs B YCIOBUSAX
MpPEeIMETHOr0 KaOWHeTa (U3MKK WIM B YCIOBHUSX HHTETPHUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHeTre (QU3MKU TOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3NKE YYCHHUUECKHX MPAKTHUECKUX PadO0T U JIEMOHCTPAIIMIOHHOE
o0opyToBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBHUU C
OPUHIIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
MEPEUNCIEHHBIX B MporpaMMe T0 (HU3UKE KITIOYEBBIX JAEMOHCTpAIlUNA s
WCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBICHUW W  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlabopaTopHoe 00OpynOBaHME I YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyere
OJHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcs. Temarnueckue KOMILIEKTHI
71a00paTOpHOTO O000PYJAOBAHUA JOJDKHBI OBITH TMOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaO0OpaTOPUH.

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

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K Hay4YHOMY
W3YUYEHUIO TPUPOJIBI, PA3BUTHE HX HMHTEIUICKTyaJIbHBIX 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 (PyHAaAMEHTAIbHBIX 3aKOHOB (PU3UKU;

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

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

JlocTmkeHne 3TUX Lened oOecreynBaeTCsl pelieHueM CIeIyoUINX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e TMpuOOpeTeHHWEe  CUCTEMbl  3HaHUH 00  oOumx  (uMyecKux
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJIEKYJISIDHYIO  (DU3UKY, DJIEKTPOJWHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

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

e OCBOEHME CHOCOOOB pEIIEHWs pPa3IU4HbIX 337a4 C SBHO 3aJJaHHOMN
bu3nYeckol MOAENbI0, 3aJad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIbLHOE
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 IUIAHUPOBAHHS WU IPOBEICHHS
(bU3MYECKNX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTauuu uHbOpMaIuu,
OINPEJENIECHUS JOCTOBEPHOCTH MOJYYEHHOI'O pPe3yJIbTaTa;

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

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
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 palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BHIOOP
NpoBeleHUsT J1A0OPATOPHBIX pPabOT M OMBITOB € YYETOM MHAMBHUAYaJIbHBIX
O0COOCHHOCTEH 00yJaromuXCs.



COAEPKAHUE OBYUYEHMUSA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka o mnpupone. HayuHble MeTOABI NMO3HAHUS OKPYKAOLIETO
Mupa. Pomnb OKCnepuMeHTa M TEOpUM B IpPOLECCE I03HAHUA IPUPOJBIL.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (U3MYECKUX SIBICHUUA M TpoueccoB. HayuyHbie rumotesbl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponbp u Mecto Qu3uku B (GOPMUPOBAHWU COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienune, CKOpocTh (CpenHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MATEpPUAIbHOW TOYKH, UX MPOCKIIMM HA OCHU CHUCTEMbI KOOpJWHAT.
CnoxeHue nepeMeIeHnii u CI0KeHUE CKOPOCTE.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBwKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUsS, IyTH U IEPEMENICHUs
MaTepUaiIbHON TOYKU OT BPEMEHH.

CBoOoaHoe nazieHue. Y CKOpeHue CBOOOHOTO MaIeHUS.

KpuBonnHenHoe  nBWXKeHWE. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYHOCTH C IMMOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopoctsk. [lepron u wacrora obpamienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBUKEHHUE CHAPAJIOB, IIETTHBIE U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mogenb cucTteMbl OTCUETA, WIITIOCTPALINS KMHEMATUUYECKUX XAPAaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenue ABWKEHHS Teja, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne ycKkopeHusi CBOOOIHOTO IaICHHS.



Hanpasnenue ckopocTy pu ABUKEHUU O OKPY>KHOCTH.

Yyenuueckuii sxkcnepumenm, 1abopamopusie padbomul

N3ydyeHrne HEpaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnepoBanre COOTHOLIEHHS MEXAY IyTSAMH, MPOMJCHHBIMU TEJIOM 34
MOCJIEI0OBATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne NBUKEHUS 1IapyKa B BSI3KOM JKUIKOCTH.

N3yuenune ABMKEHUS Tena, OPOIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuka

IIpuanun  otHocutenbHocTH  ['amunes.  lIlepswlii  3akoH  Hbrorona.
HNueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIs. MaTepUanbHON ToUkd. Tpetuit 3akoH HproTOHA 17151 MaTEpUAIbHBIX TOYEK.

3akon BcemupHoro Tarorenus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUs: CKOIRKEHHUS U cuiia TpeHus mokos. Koadduruent tpenus.
Cuita cOnpoTUBIIEHUS MIPU IBUKEHUU TEJA B dKUJKOCTH WIIU Ta3e.

[TocTynarenbHoE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
PaBHOBECHS TBEPIAOIO TEA.

TexHuyeckre ycCTpoMCTBAa M MPAKTUUYECKOE IMPUMEHEHUE: MOAIINIHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHEpUUH.

CpaBHEeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMaliuH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeCHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMaruu.

HccnenoBanne yCIOBHII pPaBHOBECHS TBEPAOTO TeNa, HMEIOLIETO0 OCh
BpAILICHUA.



Tema 3. 3akonwvl coxpanenus 6 mexanuke

Nmiynbc MaTtepuaibHOM TOUYKHM (Tena), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
Nmnynbec CcUIBl M1 U3MEHEHUE HMIYJbCa Tella. 3aKOH COXPAHEHUs] MMITyJIbCa.
PeakTuBHOE IBUKEHUE.

PaGota cuiibl. MOIITHOCTH CHITHI.

Kunernueckasi sHeprusi MaTepHaJbHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU SHEPTUH.

[TorennumanbHas SHEprus. [TorenuuanbHas SHEprus YIIpyro
nedhopMupoBaHHONW  mpyXuHBL.  [loTeHImManpHas OSHEprust Teida  BOIM3U
MMOBEPXHOCTH 3EMJIH.

[ToreHnuanbHple WM HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  pabOTHI
HETMIOTCHIUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPTHUM CUCTEMBI TEI.
3aKOH COXpAHEHUS] MEXaHUYECKON YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckne yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

[lepexoa mOTeHIIMATEHOM YHEPTUU B KHHETUUECKYIO 1 OOpaTHO.

Yyenuueckuii sxcnepumenm, nabopamopusie padbomul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAaSTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPrHUH
TeJIa Ha IPUMEPE PACTSKECHUS PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas Gu3nKa 1 TePMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKO Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapaktep IBUKEHUS U
B3aMMOJICMCTBUSl 4YAaCTHL BellecTBa. MOJENM CTPOCHUS Ta30B, XUAKOCTEH U
TBEPABIX TEN U OOBICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

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

Mopens  wupeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpUH HUACATbHOro raza. AOCONIOTHas TemrepaTypa Kak mepa
CpeoHEel KUHETHUYECKOW SHEPruM TEIUIOBOTO JBMXKEHHUs dvactul rasa. lllkarma
temneparyp KensBuna. ['a3oBbie 3akoHbI. YpaBHeHMe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B UACATbHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM



BelecTBa. ['paduueckoe mnpencraBieHHe M3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHHE BelecTBa, Qororpaduu
MOJIEKYJI OpTaHUYECKUX COCTUHEHUH.

OnbiThl 10 MU PY3UN KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO ABUKCHHUS.

Mogenb onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJIEVCTBHA.

Monens, miuTocTpupyomas Ipupoay JaBiIeHUs ra3a Ha CTEHKU COCY/a.

OnbITE, WUIIOCTPUPYIOIINE YpaBHEHHUE COCTOSHHUS UJCAIBHOTO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHMI
00bEéMa KOMHATHI, JaBJIEHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxu

TepmoanHaMuueckasi cucremMa. BHYTpeHHsIE SHEpPrusi TEPMOJIUHAMUYECKOM
CUCTEMBI U c1oco0bl €€ n3meHeHnus. KonnuecTBo TermnoTel U pabota. BHyTpeHHs s
SHEpPIrusi  OJAHOATOMHOrO  HWJE€ajJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3Ty4YCHUE. Y IeJbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonudecTBo TEmaoThl pu TeIIonepeaye.

[lonatue o006 aamabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue mepBOro 3akOHAa TEPMOJUMHAMHUKHM K u3ompoleccaMm. ['paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamuki. HeoOpatuMocTh MpoiieccoB B MpUpPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBL ~ AEWCTBUS  TEIUIOBBIX  MAIUH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHTt mnosie3Horo
nevictBus TerwtoBod mamwmHbL. [{ukn KapHo m ero koadduImMEHT MOIE3HOTO
JENUCTBUA. DKOJIOTHUYECKHUE MPOOJIEeMbl TEIUIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA W MNPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

3mMeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OYTBUTIKH TIOJ JCUCTBHEM CXATOTO BO3MyXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUICOIEMOHCTPALINS).

N3menenue BHyTpeHHEH sHEpTrun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.



OneiT MO aauabaTHOMY PpACIIMPEHHUIO BO3AyXa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEIIS.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3MepeHue yaeabHOU TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHbli mnap. YaenbHas TEILIOTa
napooOpaszoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHS OT JIaBJICHUS.

Tépnoe Teno. Kpucramnmmyeckue u amopdusie Tena. AHU30TPONUS CBONCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMeHHblE Marepuaibl. [lnaBienue u
KpUCTaJIM3aius. Y aeiapHas TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuYecKkre YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAUTOPUMETP, TEXHOJOTMHU MOJYUYCHHUS COBPEMEHHBIX MaTepUajioB, B
TOM YHUCJIE HAaHOMAaTEePHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npy noHM>KEHHOM JaBJICHUH.

Crioco0bl I3MEPEHUS BIAYKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepeHne OTHOCUTEIBHON BIaKHOCTH BO31yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OJNeKTpu3alus Tell. OJEKTPUUECKUM 3apsa. JBa BUIa JJIEKTPUYECKHUX
3apsoB. [IpOBOJHUKH, TUANEKTPUKKA W TOJYINPOBOJHUKH. 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsija.

B3anmonerictBue 3apsaaoB. 3akoH Kyisiona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe 1mosne. Hanpsok€HHOCTh — 3iekTpuyeckoro mnois. [Ipunnun
CYHEPHO3ULIUH ANEKTPUUYECKUX Moyeil. JIMHUKM HanpsKEHHOCTH 3JIEKTPUYECKOTO
HOJIA.

Pabora cun  anektpocratudeckoro  mosiss.  I[lorenuwman.  Pa3zHocThb
noTeHUUanoB. [IpOBOJHUMKM UM AUAJNEKTPUKU B AJIEKTPOCTATUUYECKOM  TOJIE.
Jusnextpruyeckasi IPOHUIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DneKTpOoEMKOCTh TIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHLKEHHOT0 KOHJIEHCAaTopa.



TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
AIIEKTPOMETpP, dJEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIBHBIN aIlliapar, CTPyUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBre HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TIOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U TUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUYECKUM TOK. YCIIOBUSI CYIIECTBOBAaHUSA DJICKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YIEIBHOE COINPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJABIKYILAA CHJIAa U BHYTPEHHEE COIMPOTUBIECHHUE HMCTOYHHUKA TOKA.
3akoH Oma 114 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT  NPOBOJAMMOCTb  TBEPABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIIEHUS METAJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUYECKN TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHUKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTb
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [omynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLNALINS. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psaa. Monuus. [Inazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETP, PEOCTaT, HWCTOYHMKM TOKa, OJJIEKTPOHArpeBaTelibHble MNPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA U0,
TEPMUCTOPBI U (OTOPE3UCTOPHI, OTYTIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuilbl TOKa U HaIpsKEHHUS.



3aBUCUMOCTh COIPOTHUBIICHUS] LUUIUHAPUYECKUX MNPOBOJHUKOB OT JUIMHBI,
IUIOLIAH MONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[IpsMoe wW3MepeHHe JIEKTPOIABMXKYIIEH cwibl. KopoTkoe 3ambIKaHMe
raJIbBAHUYECKOT'0 JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHU.

3aBUCUMOCTb COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTE DJIEKTPOJIUTOB.

HckpoBoU paspsa U MPOBOAUMOCTD BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

N3ydeHne cMEemaHHOro0 COEIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIEKTPOABUKYIIEW CHUIIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue snexkrposusa.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoeHs B 10 kjacce ocyIIecTBIsETCS ¢
y4€TOM COJEP’KATEIbHBIX MEXKIPEAMETHBIX CBsI3ed C KypcamMH MaTeMaTHUKH,
OHOJI0TMHU, XUMHUH, Treorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAay4YHOTO
NO3HAHMS: SIBJICHUE, HAay4YHbIM (hakT, rumoresa, (pusmueckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOACHHE, IKCIIEPUMEHT, MOJIEITUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelmieHue CHUCTEMbl ypaBHEHUM, JuHEHHas (QyHKLHS,
napabona, rumepOosna, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECCTBO,
BEKTOPBI U UX MPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe JBUKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE ATOMOB ¥ MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEH WU
ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAJUIOB, JJIEKTPOJUTHUYECKAs IUCCOLMALU,
rajgbBaHMKA.

l'eoepacghus: BNaxXHOCTh BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE JBHKEHUN C HCIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEeHUS B TEXHHKE, IMOJUIMIIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApYyTHe), JBHUraTelb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTPYWHBIA IIPUHTED, AIIEKTPOHArpeBaTENbHbIC npudoOpBHlI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raTbBaHUKA.



11 KIIACC

Paznen 4. JaekTrpoauHamMuKa

Tema 3. Macnummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBHME  TMOCTOSAHHBIX  MAarHUTOB.
MarnautHoe mone. Bektop MarHuTHOM uWHaykuuu. I[IpuHnun cynepno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAyKIMU. KapTuHa JMHUN MarHUTHOU
MHIYKIWAH TOJISI TOCTOSIHHBIX MarHuTOB.

MarnutHOe TIOJI€ TNPOBOAHMKA C TOKOM. KapTuHa JNMHUN WHIYKIHH
MAarHUTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTere npoBOIHUKOB €
TOKOM.

Cuita Amnepa, €€ MO1yJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOLyIb U HallpaBJICHUE. [[BUKEHHUE 3apsIAKEHHON YaCTUILIBI
B OJIHOPOJIHOM MarHuTHoOM mose. Pabota cuibl JlopeHna.

SIBiieHMEe 2NEKTPOMAarHUTHOW MHAYKUMH. [lOTOK BeEKkTOpa MarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYILAs CWiIa MWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykauu dapanes.

BuxpeBoe anexktpuueckoe Imoje. ODIEKTPOABMXKYIIAs CHJIA WHAYKUAH B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CAMOMHIYKIMHU. OJIEKTPOJBIXKYILAs CHUia
CaMOMHYKIINH.

DHEprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHudecknue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MarHuThbl, 3JEKTPOMArHWTHI, AJIEKTPOABUTaTEIb, YCKOPUTENINU SJIEMEHTAPHBIX
YaCTHUIl, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITy4YKa MarHUTHBIM I1OJIEM.

JIvHUY MHIYKIUW MAarHUTHOTO TOJISL.

B3anmogelicTBue JByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[HeiictBue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMAarHUTHON UHIYKLWH.

[TpaBuino Jlenua.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI MHAYKUIHUH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHne cCaMOMHAYKITUH.



Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3ydyeHrne MarHuTHOTO IOJIs1 KaTyLIKH C TOKOM.

HccnenoBanne AEHCTBUA MOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.
HccnenoBanune SBICHUS 3JIEKTPOMAarHUTHON MHIYKIWH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KONEOAHUA

KonebarenpHas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJEOaHMS.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumryga u ($asza KoieOaHUH.
[IpyXHHHBIN MassTHUK. MaremMaTH4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
koJjebanuii. [IpeBpaiiieHre 3 HEPrUun MPU rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJEOaHUS B
UJEATBbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMU U
AIIEKTPOMAarHUTHBIMU KoJsiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPIUH B UJEaTLHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyXxaromux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosebanus. Pe3onanc. BeiHyKIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHMUs.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJIHOE W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIpsKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE SIEKTPUUECKON
SHEPIruM. IJKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TOBCETHEBHOM KU3HMU.

TexHuyeckne yCTpOWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIA
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JJMHUHM JICKTPOIIepeIay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoOJIeOATENbHON CHUCTEMBI (MPYKUHHBIA WU
MaTEeMaTUYECKUNA MAITHHK).

HaOGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mnpu TOCHEIOBATEILHOM COEAMHEHUU PE3UCTOpPA, KaTyIIKH
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPONEPEAaUuH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

HccnenoBanne 3aBUCUMOCTH TIEPUOIa MaJbIX KOJeOaHUW rpy3a Ha HUTHU OT
JUTUHBI HUTU U MacChl Irpy3a.



HUccnenoBanne TMEpEeMEHHOr0 TOKa B LENA U3  MOCJIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60IHbL

Mexanuyeckue BOJIHBIL, yCIOBHS pacrpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JuMHa BOJHBL. [lomepedHble W NPOJONBHBIE BOJIHBI.
HUnuTtepdepenius u niudpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CIIOBUSI MU3JIYUYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3aumnast opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOspHU3alus, 1udpaxius,
unrepdepenius. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[ITkana 37€KTPOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBA3U U TeneBuacHus. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas AMAarHOCTMKAa B TEXHUKE W MEAUIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEHUE MONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HaOmronenue oTpaykeHus U IPeJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepennnu u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOnroienrie CBSI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH H
4acTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB  DJJIEKTPOMAarHUTHBIX  BOJIH: OTpaKeHUE,
IpeIoMJIEHUE, MOISpU3alus, UPppakuus, UHTepPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. IIpsMonuHENHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyd cBera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHne n3o00paxxeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeh
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcust ceera. CiioKHBIN cocTaB 0enoro ceera. LIBer.

ColOuparome U pacceuBatoiiue JuH3bl. ToHkas JuH3a. DoOKycHOE
paccTosiHHEe W ONTHYECKash cujia TOHKOW nuH3bI. [locTpoenue uzoOpaxkeHUil B
coOuparonmx U paccenBaronux auH3ax. Gopmyna TOHKOU JUH3BI. YBelIUYEHUE,
JlaBaeMoe€ JINH30M.



[Ipenensl NPUMEHUMOCTH T€OMETPUIECKON ONTHUKH.

BonnoBas ontuka. WuTepdepennus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMIOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTep(EpPEHIIMOHHOM
KapTUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus cBera. JlubpakumonHas pemeTka. YCIOBHE HAOIIOIEHUS
[JIaBHBIX ~MAaKCMMyMOB IIpU MaJC€HUM MOHOXPOMAaTUYECKOrO CBETa Ha
TU(PPaKIIMOHHYIO PEIIETKY.

ITonapuszanus caera.

TexHuyeckue yCTpPOMCTBA M NPAKTHUUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, NPOCKIMOHHBIM ammapaT, MHKPOCKOI, TEeJIeCKOI, BOJOKOHHAs
onTHKa, TU(paKIoOHHas peméTKa, MOJISIPOHI.

Jlemoncmpayuu

[IpsmonuHeHOE pacHpOCTpaHEHUE, OTPAXKECHHE U IPEIOMIICHUE CBETa.
OnTuueckue nprudOpHI.

[TonHOE BHYyTpEHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenune natepdepeHinm cpera.

Habmonenne nudpakium cBera.

HabGmonenne nucnepcuu cBera.

[Tony4yeHue cekTpa ¢ TOMOUIbIO TPU3MBI.

[Tonyyenue cekTpa ¢ MOMOIIbI0 JUPPAKLIUOHHON PEIETKH.

Habnronenue nonspusaiyu cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3mepeHune nokazaresis npeaoMIIeHUs CTEKIIa.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cieliHAJIBbHONM TEOPUH OTHOCHTEJIbHOCTH

['paHnnBI  IDPUMEHUMOCTHM  KJIacCM4ecKoM  MexaHukd.  [locrymartsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJAYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIUI OTHOCUTENBHOCTH DUHILITEWHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU M COKpAIlCHHUE
JUIMHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYyJILCOM PEIIATUBUCTCKOM YaCTHULIbI. DHEPTUS
ITOKOS.

Paznen 7. KBanToBast pusuka
Tema 1. Inemenmot K6anmoeoii OnMuKu



®dotonbl. ®opmyia [lnanka cBsa3u s3Hepruu (PoToOHA ¢ €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue Gporodddexra. OnbiThl A. I'. CtoneroBa. 3aKOHBI
dotoapdekra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpanuna»
dboToaddexra.

JaBnenue ceera. OnbiTel I1. H. JIebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUHK, CoTHEUHAs1 OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToapdekTa.

CBeTonuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHuO o -4acTHIl.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nmyuenune wu mornomieHue
(GOTOHOB TMpU TEpexojie aToMa C OJIHOTO YpPOBHS SHEPruuM Ha Jpyrou. Bujibl
crekTpoB. CHEKTp ypOBHEU SHEPruu aToMa BOJIOPO/Ia.

BonnoBsie cBoiicTBa yactul. Bomusl e bpoiis. KopnyckynsipHO-BOJIHOBOM
JTyaTu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3 TyUCHHE.

TexHH4eCcKkre YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OnpeneneHue JJIMHBI BOJIHBI JIa3epa.

HaGmroienre TMHENYaThIX CIIEKTPOB U3TyUYCHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

HaOmronenue tmHeyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOXKHOCTh CTpPOeHUS snpa. OTKpbITHE
pagnoaktTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTuBHOrO wu3nydyeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIydeHUs.
Brusinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa U HeulTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30tormsi.

Anbsda-pacniaz. ODIEKTPOHHBIM W TIO3UTPOHHBIN Oera-pacmaa. [amma-
U3JlyyeHre. 3aKOH paJuoakTUBHOTO pacrajia.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledexT Macchl spa.



SnepHble peakuuu. JleneHrue U CUHTES sIep.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl U TEPCHEKTHUBHI
AJIEPHON DHEPTETUKH. DKOJOTUUECKUE ACTIEKThI SIACPHON SJHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTtob! HaOMIOEHUS M PETUCTPAIMH 3JI€MEHTAPHBIX YACTHII.

dyH1aMeHTanbHbIe B3auMoieicTBUs. EqUHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MPUMEHEHHUE: TO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéT4yrK MOHU3NUPYIOLIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

HccnenoBanne TpeKOB YacTHI] (10 TOTOBBIM (OoTOrpadpusim).

Pa3zgen 8. JiieMeHTHI aCTPOHOMUY U aCTPOPU3MKH

Oransl pa3BUTHs acTpoHOMUU. [IpuKnagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3mHoro nHeba. Co3Be3ausi, SpKUe 3BE3NBI, IUIAHETHI, UX BHIMMOC
JBUKEHUE.

Conneunas cucrtema.

Connue. ConHeuHasi akTUBHOCTh. McTouHuk sHeprum ConHIA U 3BE3N.
3BE3/1bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTpPaJbHBIM KJIacc —
CBETHUMOCTB». 3BE3MBI TJIABHOM IIOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TIJIaBHOW IIOCJIENOBATEIILHOCTH. BHyTpeHHee cTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3Boonuu ConHIa u
3BE3]1. DTaIbl )KU3HU 3BE3.

Mneunsiii I[lyte — Hama [Nanaktuka. Ilonoxxenne n nBuxenue CoaHna B
lNanaxktuke. Tunel ramaktuk. Paguoranmaktvku u kBazapsl. YEpHBIE ABIPHI B AApax
TIAKTHUK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonpioro B3peiBa. PEMKTOBOE M3ITyUYEHHUE.

MacirtabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnble mpoOiaemMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
NPUWIOKEHUHN JJI1 ONpeIeNICHUs MOJOXKEHUsI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEPHOro MOJylIapus U IPKUE 3BE3/bI.

HabGmronenus B teneckon JlyHsl, minaner, Mieunoro Ilytu.

Oo6o01mamonee NOBTOPEHUE

Ponb @Qu3uku M acTpOHOMHM B DSKOHOMHMYECKOW, TEXHOJOTHYECKOH,
COLIMAJIBHOM M ATUYECKOM c(hepax AesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOU HAay4YHOW KapTHHE MUPA, poib (PU3UUECKON Teopun



B (OpMHUpOBaHMM MPEJACTABICHUNA O (PUIMYECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEICTABJIEHUIN O IPUPOJIE.

MesknpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHsS B 11 Kimacce OoCyIecTBISETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
OHOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C WU3YYEHHUEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBICHHE, HAay4YHBIM (akT, rumore3a, (puznueckas BEIUYMHA, 3aKOH,
Teopus, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peumieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIHH HA OCU KOOPJMUHAT, CIOXKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUN, NPU3HAKU TOJ00MS TPEYyroJIbHUKOB,
OTIpEJICIICHHE TUTONIAIN TIOCKUX PUTYp ¥ 00BhEMa Tell.

buonoeusa: »nextpuueckue SBICHHUS B JKUBOW MPUPOJE, KoJieOaTeabHbIC
JIBUKEHUS B KUBOM MPUPOAE, ONITUYECKUE SIBIICHUSA B KMBOM NMPUPOAE, EUCTBUE
paJvaluy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKASI CTPYKTypa TBEPABIX
TeJd, MEXaHU3Mbl O0Opa30BaHHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPATbHBIN
aHaJun3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MArHUTHBIX Py,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICEHUH.

Texnonocua: JWHUKA DIEKTPOIIEpENad, TEHEPATOP IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKUHUOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBYU-meub, NMpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

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

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKay JTOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HCHHOTO
ONBITA U OIbITA JACATEIBHOCTH B IMPOIECCE peaav3alid OCHOBHBIX HAIPaBICHUN
BOCIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YAaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEUYETOBEYECKHX TI'yMAaHUCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpPraHU3aIlNH;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIBHBIMA UHCTUTYTAMHU B COOTBETCTBHU C
X QYHKIIUSIMHA U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpa)xJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIICHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

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

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAS 3CTETUKY HAyYHOTO TBOPUYECTBA,
NpUCYIIero pu3nueckoit HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K pa3IMyHbIM cdepaMm mpodhecCHOHATBHOU IEATETHHOCTH, 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 BCEH JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

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

IJJAHUPOBAHUE U OCYILIECTBICHUE ACHCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIel YCTOMYMBOIO Pa3BUTHS 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 HAy4HOW JEATEIbHOCTH, TI'OTOBHOCTH B IIpOLECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA
ba3oBble Jioruyeckue qeMCTBUA:
CaMOCTOSITEILHO  (OPMYIMPOBaTh W aKTyaIM3WpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAEsATh LENU ACATEIIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITh  3aKOHOMEPHOCTH M NPOTHUBOPEYMSI B  PACCMATPUBAECMBIX
bu3HYeCKUX SBICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHajlu3a HWMEIOUTUXCS
MAaTEPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBHIIONHATH pabOTy B YCIOBHUSIX  PEalIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUS .
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU IMOHSATHSIMHU W METOJAAMH
(bU3UYECKON 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 BHJAMH 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-CIICJCTBEHHBIE CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHus, HaXOIUTh apryMEHTHl JIs JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCJIOBHSIX;

CTaBUTh M (OPMYJIUPOBaTH COOCTBEHHBIE 3aJauylM B 0Opa30BaTEIbHOM
JEATETHHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HUKY;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSM, OIIECHUBATH 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 HABBIKAMHU TOJy4YeHUs] UHPOpManuu (HU3MIECKOTO COJEPKAHHS W3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHAJM3,
CUCTEMATH3alNI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OILICHHBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIOJIb30BaTh  CpPEJCTBa  MH(MOPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
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 (PU3UYECKOTO COJACpKAHUSA B PA3NUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs] HHPOPMALUU U LEIEBON ayIUTOPHUH, BEIOUpasi ONITUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:
OCYUIECTBJIATh OOIIEHHE Ha YpoKax (U3MKM W BO BHE-ypPOUYHOU
NEATEIIbHOCTH;



pacmo3HaBaTh NPEANOCHUTKH  KOH(MIUKTHBIX CUTyalldidi W CMsT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYJTbHON
paboThI;

BBEIOWPATh TEMATHKy W METOABl COBMECTHBIX JCUCTBHUH C y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA,;

OpPUHUMATh IeId  COBMECTHOM  JEeSATENbHOCTH, OpPraHU30BbIBATH U
KOOPAWMHHUPOBATh JIEHCTBUS TO €€ JOCTI)KCHHIO: COCTABISTh IJIaH JIEHCTBUH,
pactpenensiTe poid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXXIaTh PE3yJbTaThI
COBMECTHOU pabOThI;

OIICHMBATh KauyeCTBO CBOEr0 BKJIAJla U KaXKIOrO yYaCTHHKA KOMaHIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE TPOCKTHI, OICHWBATh HJCH C TIO3UIIMH HOBHU3HBI,
OPUTHUHAIBHOCTH, TPAKTUIECKON 3HAYUMOCTH;

OCYUIIECTBJISTh TO3UTHUBHOE CTPATETUYECKOE TMOBEJCHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSBISATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIEe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYILIECTBJISATh MO3HABATENbHYIO NEATENbHOCTh B 00JacTH
GU3UKM W aCTPOHOMUH, BBISIBJISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOATEITLHO COCTABJIATH IUIAH PEIICHHUS] PACUETHBIX M KauyeCTBEHHBIX
3aJ1a4, TUIaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCST PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTEHU;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacIIMpATh paMKH YIEOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JieNiaTh  OCO3HAHHBIA BBIOOp, AapryMEHTHUpPOBaTh €ro, Opatb Ha celsd
OTBETCTBEHHOCTD 3a PEIlICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3PYAMIMU B 00JacTH
(GU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlusIM, BHOCUTh KOPPEKTHUBHI B JIEATECIHLHOCTD,
OILICHMBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM;

BJIQ/JIeTh  HABBIKAMH  TO3HABATENBHONM  pedrekcuu Kak  OCO3HAHHUSA
COBEpIAEMbIX JIEUCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTATOB U
OCHOBaHUM;



WCIIOJIB30BATh MPUEMBI peIIeKCUU IS OLIGHKH CUTYyalliu, BEIOOpa BEPHOTO
peIIcHNS;

yMETh OIICHMBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HUX
CHI)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPH aHAIM3e pPe3yIbTaToOB
e TENHHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIW3e pPe3yIbTaToB
NeSATeIIbHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporecce AOCTHXKEHUS JTMYHOCTHBIX PE3YJIBTATOB OCBOSHHUS MPOTPAMMBI
no (Qu3MKe A yPOBHS CpeaHEro oOmero oOpa3oBaHUS y OOYy4YaIOIMIUXCS
COBEPILIEHCTBYETCS AMOITMOHAJILHBIN HUHTEJUJICKT, MIPEI0JIararoIuit
c(hOpPMHPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh TTOHUMATh CBOE IMOIIMOHATIHLHOE
COCTOSIHWE, BUJCTh HAMPABICHUS PA3BUTUS COOCTBEHHOW AMOITMOHAILHON CQEPHI,
OBITh YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHUs, BKIIOUYAIOIIET0 CaMOKOHTPOJIb, YMCHUE NPHHHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCI K
OYMOIMOHAJILHBIM U3MEHECHHSIM M TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpeMJIEHUE K JTOCTH)KCHHUIO LU U
yCrnexy, ONTHMHU3M, WHUIMATUBHOCTH, YMEHHE IEHCTBOBATh HMCXOAS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIECH CITIOCOOHOCTh MIOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHHH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pPa3pemaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHIA:

JEMOHCTPUPOBATh Ha IMpPUMEpax pojib U MECTO (U3HKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B PAKTUYECKOU JEATEIIbHOCTH JIFOACH;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJCIICH:
MaTepualibHasl TOUKa, MHEpUUaIbHas CHCTEMa OTCU€Ta, a0CONIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIHN CTPOCHUS ra30B, )KUIAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PeIIeHUH PU3NYECKUX 3a]1ay;



pacro3HaBaTh (QpuU3MUECKUE SIBICHUS (MIPOLECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAaHHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOANHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  NPSMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMaJieHue TeJl, JBIKEHHUE 10 OKPYKHOCTHU, HHEpLHs,
B3auMoJielcTBUe Tel, nuddy3usi, OpOyHOBCKOE NBHXEHUE, CTPOCHUE KUIKOCTEN
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HArpeBaHUu (OXJIaXKIEHUH ), TETLIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHJACHCAIUS, TUIABJICHUE, KPUCTAILIU3AIUs, KUIICHHE,
BJI&YKHOCTbh BO3/lyXa, OBBIIICHUE JIAaBJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
cCoCylle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHMSI Ta3a B  HM30IpOLEccax,
AIIEKTPU3AIUS TN, B3aUMOCICTBUE 3aps/I0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKEHUE, HCTOJB3Yys (U3UYECKUE BEIUYUHBIL:
KOOpAWHATa, NyTh, NEPEMENIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEpPrus, MOTEHUHUAJIbHAS SHEPIus, MEeXaHU4yecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINHWCAHUM MPABUIBHO TPAKTOBATH
(UBUYECKHUIT CMBICT HCHOJIb3YEMbIX BEIUYMH, MX OOO3HAUYECHUS U E€JUHUIIbI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYHUHY C IPYTUMU
BEJINYMHAMU;

ONKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIC SIBICHHUS,
UCTIONIb3Ysl (DU3MYECKHE BEIMYUHBI: JaBJICHHE Tas3a, TeMIlepaTypa, CpEeaHss
KMHETHYECKasi SHEPIrusl XaOTHUYECKOro JIBXKEHUSI MOJIEKYJI, CpPEeIHEKBaApaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA HSHEprusi, padora rasa,
KOA((PHUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JBHUTATENS; TPH ONMHUCAHUU
MPaBUJIBHO TPaKTOBaTh (DU3MYECKUN CMBICI HCIHOJIB3YEMbIX BEIIUMYWH, WX
00O3HAaYEHUsI W EAWHMIIBI, HAXOAUTh (OPMYJbl, CBSA3BIBAIOLIME JAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U SIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKHUI 3apsi,
AIIEKTPUUECKOE M0JIe, HAMPSXKEHHOCTD MMOJIsI, MOTEHIMAJ, pa3HOCTh MOTEHIIUAJIOB;
NPy OMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCHOJIb3yEMBbIX
BEJIMYMH, UX OOO3HAUCHUS] M EJUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (U3UYECKYIO0 BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHATM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SIBIICHUS, UCIOJB3Yys (U3HUECKHE
3aKOHBI U TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHUYECKOW DHEpPruM, 3aKOH COXpaHEHUs HMITYJIbCa,
NPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJEKYJAPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW 3HEPTryuU TEIUIOBOTO JBUKEHUS MOJIEKYII C
abCOJIIOTHON TeMIlepaTypoH, MEepPBbIN 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHUS
AIIEKTpUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasnuyaTh CJIOBECHYIO



(GbOopMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE W YCIIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIMIBI JCHCTBUS MAalllMH, TOPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YCJIOBHUS MX O€30MaCHOr0 HCIOJIb30BaHUS B
IMOBCEJIHECBHOM KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCIEAOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOLECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHM, MPU STOM
dbopMmynupoBath MmpobeMy/3amadyy ¥ TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0pYIOBaHUSA, MPOBOJUTH OIBIT M
(bopMyIUpPOBaTH BHIBO/IBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAJBHBIA CIOCOO M3MEPEHUS W HMCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJEeOBAaTh  3aBUCHUMOCTH  MEXIY  (PU3MYECKHMMH  BEJIUYMHAMH  C
WCIOJIb30BAHUEM TMPSIMBIX W3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
buKCHpOBaTh PE3yIbTaThl TMOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUMYHUH B
BU/JIE TAOIUII ¥ TpaUKOB, A€TaTh BEIBOIBI IO pe3yIbTaTaM UCCIIEeI0BAHNUS,

coOJII0/1aTh MpaBuiia 0€30MacCHOr0 TPyJa MPHU MPOBEJACHUU HMCCIEIOBAaHUMN B
paMKax y4eOHOro OKCIEpPUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W MPOEKTHOM
NESATENBHOCTH C MCHOJIB30BAHHUEM H3MEPUTEIbHBIX YCTPOWCTB M J1A0OPATOPHOIO
o00opyI0BaHUS;

pemiath pacy€THBIE 3a7adyd C SIBHO 3aJaHHOW (U3HYECKOW MOJENbIO,
UCTOJIb3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHan3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOMMbIE JJIsI €€ PEIICHUs, MPOBOJAUTH PacdyE€Thl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaYEHUs (PU3NUYECKON BEIUUMHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHUYECKHA HEMPOTHUBOPEUYHUBYIO
LEMOYKY PACCYKIECHHM C OMOpOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

WCTIOJIB30BAaTh  TPU  PEMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
Y TIPEJICTABIICHUS YUeOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIHH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

MPUBOUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

WCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPaAMU U TEXHUYECKUMU



YCTPOWCTBAMH, NIl COXPAHECHUS 37I0POBbS M COOJIOICHUS HOPM JKOJOTUYECKOTO
IOBEJCHNUS B OKPYIKAIOLIEH Cpeae;

paboTatb B TpYIIE C BBHINOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYIIbl, PAlMOHAIBHO paCHpeieNsiTh OO0S3aHHOCTU U
TUTAHUPOBATH JICSITEILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBAaTHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYTIIBHI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKM B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU IIIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3HYeCcKoi KApTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUYECKUX MOJIETeH:
TOYEYHBIN 3JEKTPUUECKUIN 3apsif, JTyd CBETa, TOUEUHbI UCTOYHUK CBETA, siA€pHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO spa TMpHU pPelieHUuU (PU3NIECKHX
3a/ay;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH MX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DUBHUKH: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKAa, B3aUMOJICHCTBUE
MarHuTOB, DSJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJdS Ha
MIPOBOJHUK C TOKOM W JBIDKYIIHICS 3apsl, 3JICKTPOMArHUTHBIE KOJEOaHHUS W
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHCHHE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOMApU3alUsg CBETa, JUCIEPCUsS CBETa,
dbotoanekTpudeckuii 3QhexT (hoTodddhexT), CBeTOBOE AaBjeHNE, BOSHUKHOBEHUE
JUHENYATOrO0 CIIEKTpa aToMa BOJOpPOJa, €CTECTBEHHAs W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONKCHIBATh W3YYCHHBIE CBOMCTBA BEIIECTBA (DIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYIO  MPOBOAMMOCTb  Pa3IMYHBIX  Cpela) |
AJIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HMCHONB3YS (HU3UYECKUE BEITMYMHBIL:
AIEKTPUUECKUI 3apsjl, CWia TOKA, JJICKTPUUECKOE HAMPSIKCHHE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJCKTPOABIDKYIAs CUila, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuna JlopeHiia, WHIyKTUBHOCTH
KaTyIIKWA, DHEPTUs DJICKTPUYECKOTO M MArHUTHOTO TMOJIEH, TEPHOJ U YacToTa
KojeOaHuii B KosiebaTeIbHOM KOHTYpe, 3apsii M CHJIa TOoKa B IIpolecce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pACCTOSHHUE U
ONTHYECKAs] CWJa JIMH3BI, TIPU OMHCAHWM TPABUIHLHO TPAKTOBaTh (HU3MUCCKUI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAYCHHS U EIAWHUIIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYUHY C JAPYTUMHU
BEITUYMHAMU;



OMUCHIBATh HW3YUYCHHBIC KBAHTOBBLIC SIBJICHUS U MPOLECCHI, HUCIOIb3YS
bu3nYecKre BEIMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI M
4acToTa CBETa, YHEPTUs M UMITYJIbC (POTOHA, IEPHOJT MOTypaciiaa, SHEPTUs CBIA3U
aTOMHBIX SIZIEp, TMPU ONUCAHUU TMPABUIBHO TPAKTOBaTh (DUIUUYECKUNA CMBICIH
WCIIOJIB3YEMBIX BEJIWYUH, MX OO0O3HAUCHUS] U EIUHUIIBI, yKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (U3WYECKYI0 BEJIMYMHY C JPYTHMH BEITUYMHAMU,
BBIYUCIISTh 3HaUCHUE (PU3NUECKON BEITUUYNHBI,

aHAM3UPOBATh (PU3MUYECKHE MPOIECChI U SBIICHUS, UCIONB3Yys (U3HUECKUE
3aKOHbI W MPUHLMIBL: 3aK0OH OMa, 3aKOHBI MTOCIEA0BATEIBLHOIO U MapaJIEIbHOIO
COEJIMHEHHUS MPOBOJHUKOB, 3aKoH Jlxoyns—JIeHia, 3aKoH 3JIEKTPOMArHUTHOMN
WHIYKIMH, 3aKOH MPSMOJUHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHWE ODWHINTEHHA s GoTtorddexra,
3aKOH COXPAaHEHUs JHEPryuU, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMcIia, MOcTynatsl bopa,
3aKOH PaJIMOaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE U YCJIOBUS (TrpaHUIbl, O00JIACTH)
PUMEHUMOCTH;

OTIpEICNISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMU MAarHUTHOTO TOJIsl TPOBOJIHUKA
C TOKOM, CuJibl Amniepa u cuibl JlopeHua;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI [0 KCCIENOBAHUIO (DU3UYECKUX SIBIICHUN H
MPOILIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUW: MNpPH 3TOM
dbopMmynupoBarh MpodiieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpY0BaHMS, MPOBOAUTH OIBIT U
(dbopMyTUPOBATH BHIBOIHI,

OCYUIECTBJISAThH MPSAMbBIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIHYUH, TIPH
TOM BBIOMpAaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs M HUCIOJIb30BaTh W3BECTHHIE
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUM;

WCCJICIOBATh 3aBUCUMOCTH (U3WYECKMX BEIWYUH C HCIOJIB30BAaHUEM
NpSIMBIX U3MEPEHUM: MPU DTOM KOHCTPYHUPOBATH YCTaHOBKY, (HUKCHPOBATH
pe3yAbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BUAE TaOIUIl U
rpauKoB, 1eaTh BHIBOABI MO pe3yIbTaTaM UCCIIeI0BaHNUS,

coOI01aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HCCIEIOBAaHUMN B
paMKax yd4eOHOro JKCIEpPUMEHTa, Y4YEOHO-UCCIIECIOBATEIbCKON W MPOEKTHOU
JEATEIbHOCTU C UCIIOJb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000opyIOBaHUS;

pemiath pacu€THble 3aJaud C SBHO 3aJlaHHON (DU3MYECKON MOJIENbIo,
UCIIONB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/lauu



BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIbI,
HEOOXOouMbIe ISl €€ pelleHHus, MPOBOIUTH Pacué€Thl M OICHMBATh PEATbHOCTD
MOJTyYE€HHOT0 3Hau€HUs (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 33/1a4d: BBICTPAUBATH JIOTUYECKH HEIPOTHBOPEUUBYIO
LEMOYKY pPAaCCYXKICHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue SIBJICHNUS;

UCIIOJIb30BaTh ~ MpU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUU
U TIPEJICTaBIICHUs Y4eOHOUW U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTYyYaeMyto HH(OpMaIuio;

OOBSCHATh TPUHIUIOBI JCHCTBUS MAaIIUH, MOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUA UX O€30MacCHOrO MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY’KAIOIIET0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpAaIlEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JUIsl COXPAHEHUS 3/10pOBbsS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIr0
MOBEJCHUS B OKPY KaIOIIEH Cpejie;

paboTaTh B TpYyIIE€ C BBHIINOJHEHUEM pPAa3IUYHbIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh padOTy TPyIIlbl, PAalUOHAIBHO pACHpENesiTh OOS3aHHOCTU U
IUTAHUPOBATh JIE€ATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBAaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYIMIIBI B pEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3e/ioB U TeM uu(poBbIe
Ne i/ P Kontpouabsnbsie IIpakTnueckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcebl
Paznen 1. PU3UKA U METO/JIbI HAYUHOI'O ITO3HAHMUSI
bu6nuoreka [JOK
11 ®u3nKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 https://m.edso0.ru/7f41bf72
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bubnuoreka [JOK
21 Kuniemaritka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! https://m.edso0.ru/7f41bf72
bu6nmmorexa [JOK
2.3 3aKOHBI COXPAHECHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7FALbF72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubnnorexa [JOK
' TEOpHH https://m.eds00.ru/7f41bf72
bubmmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEIIECTBA. 5 bubnnorexa [JOK
' ®Da30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Uroro no pazneny 24

Pasnea 4. JIEKTPOJIUHAMUKA


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

bubmmoreka [JOK

4.1 C) 10
fleripoctatiia https://m.edso0.ru/7f41bf72
492 ITocTostHHBIN dIIEKTpUYECKUN TOK. TOKU B 12 bu6muoreka [IOK
' PasIMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro o pasneny 22
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


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

11 KITACC

KoanuecTBo yacon DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Kontpoabnbie  IlpakTHueckue (itcpp )
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
MarunuTHO€ nojue. D1eKTPOMarHUTHAs bubnnorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHu4ecKHe U 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [JOK
' KoJIe0aHuUs https://m.edso0.ru/7f41c97¢c
MexaHu4eCcKHue U 3JIEKTPOMarHuTHbBIE bubnnorexa [JOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Otk 0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI cieIIMAILHON TEOPUHU bubmuoreka [JOK
3.1 4 1
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
N bu6nmoreka [JOK
4.1 DJIeMEHThI KBAHTOBOW ONTUKH 6 https:/m.edsoo.ru/7fA1c97c
4.2 Ctpoenue aToma 4 bubmuorexa [JOK


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

4.3 AToMHOE s71pO 5

Utoro no pazneny 15
Pa3nen 5. OJIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Uroro no pazpeny 7

Pasnea 6. OBOBINAIOIIEE ITIOBTOPEHHUE

6.1 O6o0mmaroiiee MOBTOPEHHE 4
Uroro no pazpeny 4
PeszepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

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

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

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



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

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypchl
®u3uka — Hayka O pUpoe.
Hayunsie MGTZ bl HO?I;)HapHI/IH 1 bubmmorexa [JOK
e A https://m.edsoo.ru/ff0c32e2
OKPYKaIOIIEero MUpa
Posnb 1 MecTo Gu3uKu B
(hOpMHUPOBaHUN COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATETLHOCTH JIFOICH
MexaHn4deckoe ABUKEHHUE.
OTHOCUTENIPHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
nerkeHus. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
PaBHOMepHOE NIpsAMOSIUHEITHOE 1 bu6mmoreka [{IOK
JBU)KEHUE https://m.edso0.ru/ff0c3620
PaBHOyCKOpEHHOE MPSIMOIUHENHOE 1 bubnmoreka [JOK
JIBIDKEHHE https://m.edsoo.ru/ff0c372e
CBobOogHOe mazieHne. Y CKOpeHue 1 bubnmnoreka [JOK
CBOOOTHOTO TAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHOE nBUKEHUE.
JIBM>KeHue MaTepualibHOW TOUYKH T10 1 bubmorexa HOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Ipunuun oTHOCUTENBHOCTH [ anunes.
but6mmoreka [JOK
HNuepumanbHble CUCTEMBI OTCUETA. 1

[Tepsriit 3ak0oH HproTOHA

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

10

11

12

13

14

15

16

17

Macca tena. Cuna. [Ipunuun
cyneprno3uuuu cui. Bropoii 3akoH
Herorona s MmaTepuanbHON TOUKU

Tpetnii 3akoH HerotoHa st
MaTepUaTbHBIX TOUEK

3akoH BceMHUpHOTo TaroreHus. Cuna
TsoxecTH. [lepBas kocmuueckast
CKOpOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. Koadduunent tpenus.
Cuita cOnpOTHBIICHUS TP IBYKCHUN
TeJa B )KUIKOCTHU UJIU ra3e

[TocTtynarenpHOE U BpamareJibHOE
JBIDKEHUE a0COTIOTHO TBEPIOTO Tea.
MowmenT cuinl. [Inedo cunel. YenoBus
paBHOBECHS TBEPIOIO TEJIA

NMnynsc MmaTepualbHON TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
Wmmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PeakTUBHOE IBIKEHHE

Pabora 1 MOIITHOCTH CHJIBI.
Kunernueckas sneprusi MmarepruaibHON
Touku. Teopema 00 UBMEHEHUH
KMHETUYEeCKOWH IHEPTHH

[ToreHumansHas 3Heprus.
[ToTenmmanpHast SHEPTUS YIIPYTO
nedhopMUPOBAHHON TIPYKUHBI.
[ToTenuuanbpHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3E€MJIU

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3d00

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3el8

bub6mmorexa [IOK
https://m.edsoo.ru/ffOc3f76

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

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



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

[ToreHnMaIbHBIC U HETIOTCHITUAILHBIC
criibl. CBs3b pabOTHI
HEMOTEHI[UATBHBIX CUJI C U3MEHEHHUEM
MeXaHU4EeCKOU SHCPTHUU CUCTCMBI TCII.
3aKOH COXpaHEHUsI MEXaHUYeCKOU
SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

20

21

22

23

24

25

26

JlaGoparopHas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
TeJa Ha MpUMepe PACTSIHKEHHS
PE3UHOBOTO KI'yTa»

KoHTtponbHas paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpPAHECHUS B MEXaHUKE

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-
KHMHETHYECKOU Teopuu. bpoyHoBckoe
neuxenue. uddysus

Xapakrep ABUKECHUS U
B3aHMMOJICHCTBHS YaCTHI] BEIICCTBA.
Mogenu cTpoeHus ra3oB, )KUIAKOCTEU
1 TBEPJIBIX TEI

Macca monekyn. KonnuectBo
BemiecTBa. [loctosHHas ABoraapo
TennoBoe paBHoBecue. Temneparypa
u e€ nuzMmepenue. Illkana remneparyp
Lenscus

WUneanpusrii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AGcomroTHas TeMiiepaTypa Kak Mepa
CpeaHEel KUHETUYECKON SHEPIUU

bubnmoreka [IOK
https://m.edsoo.ru/ffOc4b74

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

JaT4uuk TemmepaTypbl

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenaeneeBa-Knaneiipona

27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
JIaGopartopHas pabota
08 «MccnenoBanue 3aBUCUMOCTH MEXKIY
napameTpaMH COCTOSTHUS
pa3peKEHHOTO Ta3a
29 N3onporieccrl B uaeanbHOM ra3e u ux but6mmoreka [{JOK
rpaduyueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
Buytpennss sneprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 crtoco0nl €€ n3meHenus. KoanduectBo bubnuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHsl OJHOATOMHOIO UJI€aJTbHOTO
rasa
bubmuoreka [JOK
31 Buget Terutonepesiain https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonndecTBo TEmIOTHI pH bubnmorexa LOK
. https://m.edsoo.ru/ff0c5c36
Terutonepenade. AauadaTHeIid mpoiecc
33 [TepBrIil 3aKOH TEPMOJAMHAMUKHU U €T0 bu6muoreka [{IOK
IIPUMEHEHUE K U30IpolLeccaM https://m.edsoo.ru/ff0c5efc
HeoGpaTtumocTs mporeccoB B
34 npupoje. Bropoit 3akoH bubmorexa [JOK
https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [punuun aeiicteus u KIIJ[ rennosoit bu6nunoreka [JOK
MAILIHHBI https://m.edso0.ru/ff0c600a
36 Huxkn Kapuo u ero KITJ{
37 DKOJIOTHYECKHE TPOOIEMBI

TEIUIOAHEPTeTUKHI



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O6o0maromuit ypok «MosekymsipHas

bubmuoreka [JOK

38
¢uzuka. OCHOBBI TEPMOIUHAMUKID https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Monekymnspaas ¢pusznka. OCHOBBI bubmmorexa [JOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
[TapooOpa3zoBaHue U KOHIEHCAIIHS. JlaTaii TeMnepaTypet
40 Hcnapenue u KUeHue bubmorexa [JOK
P https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCUTEIbHAS JlaTuuk Temmneparypbl
41 BJIQYXKHOCTH BO3yxa. HacklmeHHbIH bubmnoreka [JOK
nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u
42 amop¢HbIe Tena. AHU3OTPOIHS bubnmnorexa [JOK
CBOWCTB KpucTauioB. Kuakue https://m.edsoo.ru/ff0c65f0
KpucTayibl. COBpeMEHHbIE MaTepHaIb
[InaBnenue u KpucTaUIU3AIKS. JlaTuuk Temmneparypbl
43 VY nenbHas TEIUIOTa TUTABICHUS. bubnmoreka [JOK
Cybnumanus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 b 0
PABHCHHE TCILIOROTO baiatica https://m.edsoo.ru/ff0c6820
DnexTpusanus Tei. DIEKTPUICCKUi
45 3apsa. JIBa BUIa SJIEKTPUYECKHUX bubmorexa HOK
L. A P https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOIHUKY, TUINEKTPUKH U
46 H(I)JJ'I HOBO HIfKI/I 3aK0pH COXpaHCHUS bubmorexa HOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aunmoneiictBue 3apsa0B. 3aKOH
47 Kynona. ToueuHblii 27€KTpUUECKUI bubmorexa HOK
3 ' P https://m.edsoo.ru/ffOc6ce4
3apsin
48 Hampsxk€HHOCTB AJIEKTpUUIECKOTO bubnuotexa [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

49

50

51

52

53

54

55

56

nosi. [IpuHuun cynepno3unumn
AIEKTPUUYECKUX TTosiei. JInauun
HapsHKEHHOCTH

PaboTa cuit 371eKTpoCTaTHUeCcKOro
noist. [Torennuan. PasHocTh
IIOTEHIAAIIOB

[IpoBOAHHKYN U AUDIIEKTPUKH B
AJIEKTPOCTATUYECKOM I10JIE.
JlysnexkTpuyueckasi IPOHULIAEMOCTh

Onexrpoémkocts. Konaencarop

DNEKTPOEMKOCTH MJIOCKOTO
KOH/IeHCAaTopa. DHEPTUsl 3apsHKEHHOTO
KOHJIeHCaTopa

JlaGoparopnas padora "M3mepenne
AJIEKTPOEMKOCTH KOHAeHcaTopa'

[TpuHIIMTT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIBLHOTO
amnmnapara, CTpyHHOro npuHTepa.
DneKkTpocTaTHUeCcKas 3alluTa.
3azeMIIeHHE HIIEKTPOIPUOOPOB

DNEeKTPUYECKHUM TOK, YCIOBHS €r0
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsiokenue.
Comnporunenune. 3akon Oma J1st
ydacTKa 1enu

[TocnenoBarenbHOE, apaIeNbHOE,
CMEIIAaHHOE COCIUHEHHE
MIPOBOAHMKOB. Jlaboparopuas pabota
«M3ydyeHue cMeanHOro COSMHEHUS

https://m.edsoo.ru/ffOc6df2

JlaTuuk HanpsKeHUs
but6mmoreka [{OK
https://m.edsoo.ru/ff0c6f00

bubnnoreka [JOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

JlaTuMk HanpsHKeHUS
JlaT4MK Cuibl TOKa

JlaT4mK CUIIBI TOKA
JlaTuuk HanpsHKeHUS
bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

PE3UCTOPOBY

PaGoTta 1 MOITHOCTE AJIEKTPUIECKOTO

bubmuoreka [JOK

S Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ffOc7838
3akon OMa 11 MOTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe JlaTHHK HaMpSDKCHHA

58 3aMbIkaHue. JlabopaTophas padbora JlaTHmi CHITBI TOKa
«M3mepenne D/IC ncrouynuka Toka u bubmmorexa [JOK

https://m.edsoo.ru/ff0c7ae0

€ro BHYTPEHHETO COTIPOTUBIICHUSD)
DneKTpOHHAs! MPOBOAUMOCTb TBEPBIX

59 METaJIJIOB. 3aBUCUMOCTh
CONPOTUBJICHUSI METAJJIOB OT
Temieparypbl. CBEpXIIPOBOJUMOCTh

60 DNEKTPUUYECKUI TOK B BAKyyME.
CBoiicTBa 7E€KTPOHHBIX MTyYKOB
[TomynpoBogHUKH, UX COOCTBEHHAS U

61 MIpUMECHast MPOBOAUMOCTb. CBOMCTBa bubnmoreka [JOK
p—n-nepexona. IlomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpbI
DIEKTPUYECKUI TOK B pacTBOpPAX U

62 pacIuiaBax 3JE€KTPOJIUTOB. bubnmoreka [JOK
DJIEKTPOJIUTHYECKAS TUCCOIAIINS. https://m.edsoo.ru/ff0c82ba
OnexTponus
DIEKTPUYECKUI TOK B raszax.

63 CamocTosTeNbHBIN U bubnmoreka [JOK
HECAaMOCTOSATENbHBIA pa3psaa. MoHusl. https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpuyeckrue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE bubnmnorexa [JOK

npuMeHeHue. [IpaBuiia TeXHUKH
0€e301acHOCTH

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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66

67

68

Oo6o0maromuit ypok
«DNEKTPOINHAMMKA»
KonTponbhas pabota no teme
«2nektpocratuka. [TocTosHHBIN
3JIEKTpUYECKUil TOK. TokH B
Pa3IMYHBIX CPEAAX»

PesepBHelii ypok. KonTponbsHas
pabota no Teme "DaeKTpoAMHAMUKA"
PezepHblil ypok. O0o0maronuii ypok
o reMaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

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

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoaunvecTBo yacos DJIeKTPOHHBbIE
[]
J:;n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll:;:eﬂﬂﬂ :gg)al;?)];?:enbﬂble
padoThbI padoThI pecypesI

[TocTostHHBIE MATHUTHI U X JlaT4uk UHIYKITUU
B3auUMOJIeicTBHE. MarHuTHOE TOJIe. 1 MarHuTHOTO TOJIS
BekTop MarHuTHON MHAYKIMH. JInHUK bubnmorexa [JOK
MarHUTHOW UHAYKIIUH https://m.edsoo.ru/ff0c9778
MarauTHO€ 1oJie MPOBOIHHUKA C
TokoM. OnbIT Dpcreaa. 1 bubnuorexa [IOK
BzaumopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3yuenue 1 1 bub6nuorexa [IOK
MarHUTHOTO TIOJISI KATYIIKU C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBe MarHUTHOTO IOJISI HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMriepa.
JlabopaTopHas pabota 1 1 bub6nuorexa [IOK
«HccnenoBanue IelCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHuTa Ha pamMKy C
TOKOM)
JlelicTBME MarHUTHOTO IOJIS HA
JBUKYLTYIOCS 3apsPKEHHYIO YacTHLLY. 1 bubnuorexa [IOK
Cua Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas UHAYKIus. [lotok

. JlaTuuk MHAYKIUU
BEKTOpa MarHUTHOM uHAyKuuu. I1C 1

WHAYKIHH. 3aKkoH BHCKTpOMaFHHTHOﬁ

MAar"HuTHOIO I10JIA


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

10

unaykuuu Papanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHOW WHIYKIIHM

NHnykTUBHOCTD. SIBIICHUE
camonHaykuu. 9J1C caMOMHAYKIIHH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C
TOKOM. DJIEKTPOMarHUTHOE T10JI€

TexHuueckue ycTpocTBa U Ux
MPUMEHEHUE: TOCTOSIHHBIE MATHUTHI,
3IEKTPOMArHUTBI, AIEKTPOIBUTATENb,
YCKOPHUTEIIH JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

O6o06maromuii ypok «MarHutHoe
noJie. DNEeKTPOMarHuTHas MHTYKIIHSD

JlaTuyuk MHIYKIHU
MAarHUTHOTO ITOJIS
bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

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

11

12

13

14

KoHnTtponbHas pabora 1o Teme
«Mar"auTtHoe 110J1€.
BHeKTpOMaFHI/ITHaﬂ I/IHJIYKHI/HI»

CB00OOHBIE MEXAHUYECKHE
KoJjeOanus. ['apmMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKUX KOJICOaHHI.
[IpeBpamienue sHepruu

JlaGoparopHas paboTta
«HccnenoBanre 3aBUCHMOCTH
MeproJia MajbIX KoJaeOaHui rpy3a Ha
HUTH OT JIJTMHBI HUTH U MACCHI TPYy3a»

Konebarenbublii koHTYp. CBOOOJHBIE

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

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

bu6mmorexa [JOK


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

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

®opmyna Tomcona. 3akoH

https://m.edsoo.ru/ff0cbh820

15 COXpaHEHUs SHEPTHH B HJICATLHOM bubmorexa HOK
P P https://m.edsoo.ru/ff0cb9c4
KOJIe0aTeIbHOM KOHTYpE
[IpencraBneHue o 3aTyxarommx
KoJeOanusax. BeiHyXIeHHBIC
bub6mnoreka I[IOK
16 MexXaHU4eCcKre Kojaebanus. Pe3onanc.
https://m.edsoo.ru/ffOcbb86
BriHyX1€HHBIE 37I€KTPOMATrHUTHBIE
KoJe0aHus
[Tepemennsbiit Tok. CuHyCcOMAATBHBIN
N JlaTuuk cuibl TOKa
NepEeMEHHBIN TOK. MOIIHOCTH
JlaTuuk HanpsoKeHUs
17 IIEPEMEHHOTO TOKAa. AMIUIUTYIHOE U
JIEHCTBYIOIIEE 3HAUEHHUE CUITbI TOKA U bubmmorexa [JOK
o https://m.edsoo.ru/ff0cbd34
HaIpsKEHUs
Tpauchopmatop. IIponszsoncTso
pancop p-+P ’ JlaTuuk cuisl Toka
18 nepeaayda u moTpedieHue
. JaTuuk HanpsKeHus
3JIEKTPUYECKOMN SHEPTUU
Y CTpolCTBO M MPAKTUYECKOE
19 IIPUMEHEHNE MIEKTPUIECKOr0 3BOHKA, bubnnorexa [IOK
TeHepaTopa MepEMEHHOTO TOKa, https://m.edsoo.ru/ff0cc324
JUHUH BIIEKTporiepeaad
DKOJIOTUYECKUE PUCKH TTPU
MIPOU3BOJICTBE IICKTPOIHEPTHH.
20 Kynbrypa ncronp3oBaHus

SJICKTPOSHEPTHHU B MOBCEIHEBHOM
KHU3HHU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

29

30

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

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

3J'ICKTp0MaFHI/ITHBI€ BOJIHBI, UX
CBOICTBA U CKOpOCTh. [lIkana
OJICKTPOMAardiMuTHBIX BOJIH

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

Kontponbhas pabota «Konebanus u
BOJTHBD)

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

OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

cBeta. [ToctpoeHue nzodpakeHui B
IUIOCKOM 3€pKajie

[Ipenomnenue ceera. Ilonnoe
BHYTpEHHEE oTpakeHue. [IpenenbHblit
YTOJI TTOJIHOTO BHYTPEHHETO
OTpaKeHUSI

JlaboparopHas padota «M3mepenue
MOKa3aTelsl MPEJIOMIICHUS CTEKIIa»

JIunzsl. [Toctpoenue n3odpaxkeHuil B

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

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

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

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

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

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

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

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

bu6mmorexa [JOK



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

nuH3e. PopMysia TOHKOM JIMH3BI.
VYBenuueHne TuH3EI

JlabopaTopHas pabota

https://m.edsoo.ru/ffOcddle

31 «HccrnemoBanre CBONCTB
M300paKeHUH B JIMH3AX»
Hucnepcus cBeta. ClI0KHBII COCTaB
32 6enoro csera. L{Ber. JIaboparopnas
pabota «Habmonenue nucnepcuu
CBETa»
33 Wntepdepennus cera. Audpakius bubnuorexa [IOK
cBera. JudppakimonHas pemeTka https://m.edsoo.ru/ff0ced22
P P
34 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Homapusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrruyeckne MpuOOPHI U YCTPOMCTBA U
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUs
I'paHuIIBI TPUMEHUMOCTH
36 KJIACCMYECKOM MexaHUKH. [locTynarel bubnuorexa [IOK
CIielIMaIbHON TEOPUHU https://m.edso0.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. Eub OK
nOIMOTEeKa
37 3ameJieHre BpEeMEHH B COKpaIlleHNe 1
https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMMYIbC PENATUBUCTCKOM Eu6 OK
. nOIMoTeKa
38 yacTuibl. CBS3b MACChI C DHEPTHEH U 1
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTUs MOKOs
KoHnTponbHas pabora «OnTuka. BuG OK
. noIMoTeKa
39 OCHOBBI cielUaNbHON TEOPUHU 1

OTHOCUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



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

®otonsl. Dopmymna Ilnanka. JHeprus

bu6mmoreka [JOK

40
U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIEI0BaHNE 56 10K
nOIMoTEKA
41 .0 A.T.
porosexTa. Ombire: https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonsl poTorpdexra. YpaBHeHHE
42 3ﬁHHITC§H& Ji)[q)(pomatbg)ema bubmmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue cBera. OnbiTer [1. H.
43 JlebeneBa. XuMuueckoe AeHCTBHAE bubmorexa LHOK
AeBa. A https://m.eds00.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTHYECKOe TPUMEHEHHE:
44
¢doroanemeHT, HoTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agad mo teme «DJIEeMEHTBI bubmuotexa [JOK
KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnBITEI
46 Pezepdopna o paccessHuiO 0-4acTHIL bubmmorexa LIOK
pHOP P ) https://m.edsoo.ru/ff0d091a
[TnaneTapHast MozieIb aToMa
bubmnoreka [IOK
47 IT b
OCTyJIaThl bopa https://m.edsoo.ru/ff0dOafa
HN3nyuenne u moriomnieHrne GoToHOB
48 I I/I}ll'lqe €x0JIe aTOMEIIH co H(()i;o OBHS bubmmorexa [TOK
p pexoa . a yp https://m.edsoo.ru/ff0d0afa
SHEPTuH Ha apyrou. Buasl criekTpoB
BoimoBrele cBoiicTBa gacTuil. BoiHEI
. . bubmuoreka [JOK
49 ne bpoits. KopmyckynsipHO-BOJTHOBOM

nyanu3Mm. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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52

53

54

55

56

BBIHYXXIACHHOC U3JITYUCHHUC

OTKpBITHE pATHOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaAMOAKTUBHOTO U3ITy4YECHHS

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

OTKpbITHE TIPOTOHA ¥ HEUTPOHA.
W3orombl. Anbda-pacmar.
OJEeKTPOHHBINA U IO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydyenue

DHeprusi CBA3U HYKJIOHOB B sI/Ipe.
Snepubie peakuuu. AnepHbiid
peaktop. [Ipo6ieMbl, MEPCIIEKTUBHI,
HKOJIOTUYECKHUE aCTICKTHI SIIEPHOM
SHEPreTHKU

DneMeHTapHble YacTulibl. OTKpBITHE
nO3UTpOHA. MEeTOIbI HAOIOICHUS U
PErUCTpaLMH SJIEMEHTAPHBIX YaCTHII.
Kpyrsiii cton «@yHaaMeHTalbHbIE
B3anMOJIeHCTBHS. EqnHCTBO
bu3HYeCKOl KapTUHBI MUPa»

Bun 38é3nH0r0 HeOa. Co3Be3aus,
SpKHe 3BE3/1bl, TUNIAHETHI, UX BUIUMOE
nemkenne. ConHeyHas cHcTeMa
Comnne. CojHeYHast aKTUBHOCTb.
WcTtounuk sueprun ConHIa U 3BE3]

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

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

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

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



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

57

58

59

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI [JITABHOM
MOCJeI0BaTeIbHOCTH. BHyTpeHHee
cTpoeHnue 38&31. COBpeMEHHbIE
MIPEICTABICHUS O TTPOUCXOKICHUH U
sBostonnu ConHua U 3BE3]

Mieunsiii [Tyt — Hama ["anaktuka.
[lonoxenue u nBuwxenue CosHua B
lNanaxrtuke. ['amakruku. YEpHbIe IBIPHI
B sAJIpax raJlakTUK

Bcenennas. Pa30eranue rajiakTHk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

61

62

Hepemenusie mpo6ieMbl aCTPOHOMUUT

KontposnbHas pabora «91eMeHThI
ACTPOHOMUU U aCTPOPHUUKI

O6o6maromuii ypok. Pons ¢pusnku n
aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYCCKOM, COIHMAIbHON B
ATUYECKOH cdepax NeaTeTbHOCTH
YyeJsioBeKa

63

O6o6marmuii ypok. Pons 1 Mmecto
($U3MKHU U aCTPOHOMMUH B
COBPEMEHHOM HAYYHOUN KapTUHE MUPA

64

Ob6o6maromuit ypok. Posb
busnyeckoit Teopur B GOPMHUPOBAHHUH
MPEICTABICHUH O (PU3UIECKOI
KapTUHE MUpa



65

66

67

68

O6o6maromuii ypok. Mecto
¢u3uUecKoil KapTUHBI MUpa B 00IIEM
PSAy COBPEMEHHBIX €CTeCTBEHHO-
HAYYHBIX TPEJICTABICHUN O IPUPOJIC

PesepsHbIil ypok. MaruutHoe moie.
DNEeKTpOMarHuTHas HHAYKIHS

Peseprublil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPHUH
OTHOCUTEITLHOCTH

Pesepnsrii ypok. KBanroBas ¢usnka.
DneMEeHThl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



