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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHHUM W TpeOOBaHUU K pe3yjbTaTaMm
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 denepaunu, PEATU3YIOIINX OCHOBHBIE
oOpa3oBaTesbHbI€ POTPAMMBI.

Copepxanue mporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmupoBaHHe
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHn” ux ¢u3nKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO
noaxona. Ilporpamma mno ¢usmuke coorBerctByer TpeboBanusm PI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpPeIMETHBIM pe3ysibTaTaM
oOy4eHHs, a TaKXK€ YYHUTHIBAET HEOOXOJAMMOCTh peaM3alUU MEKIPEIMETHBIX
CBs3€l (PM3UKM C €CTeCTBEHHO-HAyYHBIMU Y4YEOHBIMH MpeaMeramMu. B Hel
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 (U3UKU Ha 6a30BOM YpPOBHE, 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
KauyecTBE y4eOHOI0 MpeJMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ] B CUCTEMY
3HaHHUI 00 oKpyskarorem mupe. [IIKoabHBIN Kypc GU3NKU — CHCTEMOOOPa3yIOUn
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XHUMHEH, OUOJIOTHEH,
¢dbusznyeckoir reorpadueid u actpoHomued. Hcmonb3oBaHME U AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHUW  OMpeAeNseT XapakTep ©  pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DIHEPreTUKH, TPaHCIOPTa, OCBOCHMUS
KOCMOCA, TMOJIYYEHHsSI HOBBIX MAaTEPHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
W3yyenue QU3MKM BHOCHT OCHOBHOW BKJIaJ B (OpPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOyYaromuXcs, B (HOPMUPOBAHHE YMEHUU TPUMEHSTH
Hay4HBIN METO/1 MO3HAHUS MPU BBHIMOJHEHUN UMY YYEOHBIX UCCIEOBAHUM.

B ocHOBy kypca ¢usWku myis ypoBHS cpemHero oOmiero oOpa3oBaHWMs
MOJIOKEH pAI HWIEH, KOTOpPblE MOXHO paccMaTpuBaTh KakK MPHHIUIIBI €ro
MOCTPOECHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SIBISETCA JIOTMYECKH
3aBEpPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX Pa3leioB (DU3WKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBMM ¢ HEW Matepuayl Kypca (Qu3uku
oObeAMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MATEpHUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeAnosiaraéT HCHOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3H Pa3BUTHUS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHMUYECKHUX U TEXHOJIOTMYECKHX MPHUIOKEHUIM
W3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcss TMOCPEACTBOM BBEICHUS DJIEMEHTOB
CONIEp)KaHMS, TOCBAMIEHHBIX HKOJOTHYECKMM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKICHUS
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKOM 0€301MacHOCTH.

CrepXKHEBBIMH dJIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPETHEro OOIIEero
oOpa3oBaHus SBJAIOTCS (u3HUeckue Teopur (PopMUpOBAHUE MPEACTABICHHUN O
CTPYKTyp€ MOCTpOoeHUs (Pu3nueckoi Teopuu, poiu GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIUINOB B  COBPEMEHHBIX TMPEACTAaBICHUSIX O TMPUPOAE, TpaHUlAX
MPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-/IeSTEILHOCTHBIN MOAX0J B Kypce (PU3MKK peaausyercsl Mpex]ie
BCETO 3a CUET OpPraHu3allid KCIEPUMEHTATHHOU AESITEIBHOCTH O0YyYarOIIUXCS.
st Ga3oBoro ypoBHS Kypca (U3HMKA — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme no (usuke oObeIUHEHBI B OOIIUNA CIHCOK YYCHHUYECKUX
MpakTUYeCKux padoT. BeifeneHne B yka3aHHOM TMepedyHe 1abopaTopHBIX pador,
MPOBOAUMBIX JUISI KOHTPOJIE W OICHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa3oBaTEIbHOIO TMpOolEcca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAaHHS U
ocHameHuss kaOuHera ¢Qusuku. Ilpm dToM obOecrmeumBaeTcsi  OBIAJACHUE
OOyYarONIMMUCS YMEHHUSIMU TPOBOJUTh KOCBEHHBIE W3MEPEHHUsS, HCCICAOBAHUS
3aBUCUMOCTEN (DU3WYECKUX BEIUYMH M 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 MOJICIIbIO, MTO3BOJISIFOLIME MPUMEHSATh U3YUEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk M MHTETPUPYsS 3HAHUA W3
pasHbIX pa3nenoB. [ KauyecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIFOTCS 33JIaHUS Ha
OOBbsICHEHHE TPOTEKaHUs (PU3UUYECKHX SIBIEHUW M TMPOIECCOB B OKpYXKaromeh
KU3HU, TpeOyronie BbIOOpa (GU3MUECKOW MOJAENW I CUTYallud MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO £k maTepHalbHO-
TEXHUYECKOMY OOECIEUEeHHI0 Y4YeOHOro rpoiecca 0a30BbI ypOBEHb Kypca
¢u3nK Ha ypOBHE cpeiHero oomero o0pa3oBaHus JOJKEH U3Y4aThCs B YCIOBHIX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WA B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHeTre (QU3MKU TOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe O0OOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o U3NKE YICHHUECKUX MPAKTHUYECKUX padOT W IEMOHCTPAIMOHHOE
o0opyToBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHIIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
MEPEUNCIEHHBIX B MporpaMMe T0 (HU3UKE KITIOYEBBIX JAEMOHCTpAIlUNA s
WCCJICIOBAHMUSI  M3Y4Yae€MbIX  SIBIGHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

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

OCHOBHBIMM LIEJIAMH U3y4Y€HUs QUMK B 001IEM 00pa30BaHUU SBIISAIOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHS OOYyYaloIIHUXCS K Hay4YHOMY
M3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIJICKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

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

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

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

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

JlocTmkeHne 3TUX Lenei oOecreynBaeTCsl pelieHUeM CIeIyoUINX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e IpuoOpeTeHue  CUCTEeMbl  3HaHMK 00  oO0mux  (PU3NYECKHUX
3aKOHOMEPHOCTIX, 3aKOHax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTBI aCTPOPU3UKH;

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

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

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

e OBJIAICHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEICHUS
(bU3MYECKNX SKCIEPUMEHTOB, aHAJIM3a W HWHTEpIpeTauuu uHbOpMaIuu,
OIPEJEIECHUS JOCTOBEPHOCTH MOJYYEHHOI'O pPe3yJIbTaTa;

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

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

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



COJEPXXAHME OBYUYEHUA
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 (hU3MUECKUX SIBJICHUNA M mpoueccoB. HayuHble rumoresbl.
dusnueckre 3aKOHbI U TEOPUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpyuHLIMI COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBele U 1U(GPOBBIE H3MEPUTENbHBIE NPUOOPBI, KOMIBbIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBUXKCHHUS.
Cucrema orcuéra. TpaekTopusi.

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

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrkeHue. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHus
MaTepuagIbHONW TOYKU OT BPEMEHH.

CBoOogHOe najzieHre. Y CKOpeHHe CBOOOTHOTO MaICHUS.

KpuBonuHeitHoe  aBrkeHue. JIBUKEHME  MaTepuajbHOM  TOYKM  TIO
OKPY>KHOCTH C TTIOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
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
JIBHOKEHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHMS Teja, OPOIIEHHOrO TOJA YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.



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.

3akon BcemupHoro Tarorenus. Cuna Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckonpxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIbKEeHUS U cuiia TpeHus nokosd. Koadduiuent 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 uHEPIUY.

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, BO3HUKAIOIIMX B MNPYKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOIO Teja, HWMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepuaibHOM TOYKU (Teja), CUCTEMbl MAaTEPUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME MMITYJbCa Telld. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOU SHEPTHMU.

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

[ToreHnuanbHple WM HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHUHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

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

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Paznen 3. MoJsiekyasipHas Gu3nKa 1 TEPMOTUHAMUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. [uddysus. Xapakrtep IBUKEHHS U
B3aWMOJICMCTBUSI YaCTHUI] BeElIeCTBA. Monenn CTpOEHUs Tra3oB, KUJIKOCTEU H
TBEPJBIX TSI U 0OBSICHEHWE CBOMCTB BEIISCTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

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



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHYECKOW TEOPHHM HACAIbHOTO ra3za. AOCONIIOTHash TeMmIiepaTypa Kak Mepa
CpeOHEl KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvactul rasa. lllkama
temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamprona. M30mponeccsl B HACATbHOM ra3e 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, JTIOKa3bIBAIOIIIHE CYIlIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBUSL.

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

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHMS UACAIbHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

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

HccnenoBanne 3aBUCUMOCTH MEXAY NapaMeTpaMU COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJUHAMHUYECKOU
CUCTEMBI U c11ocoObl e€ n3meHeHusi. KonnuecTBo Temnorsl v padbota. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  HJeaJbHOro  Ta3a. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYeHHUE. Y IeJbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmI0Th pH TEIIoNepeaye.

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

BTtopoii 3akoH TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mamuHbl.  [IpuHOWNBI ~ OEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus HSHEPrUM B TEIUIOBBIX MamuHax. KodphUIMEeHT MoiIe3H0Tro
nerictBug TeroBol mammHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JNENUCTBUA. DKOJIOTMYECKUE NPOOJIEMbl TEIIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Tejaa MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OYyTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyxXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALIHS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENSE BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpbHOU TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarusi. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO31ayxa. HacelmeHHblli mnap. YaenbHas TEILIOTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JTABJICHHS.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. Kuzakue kpucramibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcTayui3anus. Y aenbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYEHHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMAaTEepUaJOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MepeHNs BIAXKHOCTH.

HaOmronenre HarpeBaHus U IUIaBJICHUSI KPUCTALTMYECKOTO BEIlleCTRA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii skcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAQXKHOCTH BO3TyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnekTpuzauusi Tela. OJEKTpUYecKuil 3apsn. JBa Buaa 3JIEKTPUUYECKUX

3apsiaoB. [IpOBONHMKH, IUAIEKTPUKKA U IOJYHIPOBOJHHMKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.



B3anmonerictBue 3apsaaoB. 3akoH Kyisona. TouedHBbI 2IEKTpUYECKUI 3apsi.
Onektpuueckoe rmosne. Hanpsbk€HHOCTh  3iekTpuyeckoro mnojs. [Ipuniun
CYHEPHO3ULIUH ANEKTPUUYECKUX Toyieill. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

Pabora cunm  oanektpocratudeckoro  mosiss.  I[loreHuman.  PasHocTh
MOTECHIMANOB. [IpOBOOHWKM © AMANEKTPUKH B DIEKTPOCTATHYECKOM IIOJIE.
Jlwsnextpryeckas MPOHULAEMOCTb.

OnekTpoéMkocTh. KoHaeHcarop. DIeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHAEHCATopA.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHUE: DSIEKTPOCKOTI,
AIIEKTPOMETP, DBJEKTPOCTaTHYECKas 3al[uTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIlapar, CTPYUHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII IEUCTBUS DJIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BAHHBIX TET.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuuecKas 3almTa.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMIaau
MJIACTUH, PACCTOSHUS MEXIAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonvl

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIECKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locToOssHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y AECIbHOE CONPOTHUBJIEHUE BELIECTBA.
[locnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

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

DNEKTPOJABIKYILAA CHJIAa U BHYTPEHHEE COMPOTUBICHUE HCTOYHHUKA TOKA.
3axoH Oma 11 OTHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. Kopotkoe 3aMbikaHueE.

DJIEKTPOHHASI ~ MPOBOJAMMOCTH  TBEPIBIX  METAJIOB.  3aBHUCHUMOCTH
COMNPOTHUBJICHUSI METAJIJIOB OT TeMiepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpOoBOIHUKHY. CobcTBeHHas U pUMeCHast IPOBOJIUMOCTh
noJynpoBoHUKOB. CBoMcTBa p—N-nepexona. [lomynpoBogHUKOBBIE MPUOOPHI.
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DJIEKTPUYECKAM TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKAs: AUCCOIUALIUS. DIEKTPOIIH3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Inazma.

TexHn4eckre yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JUOI,
TEPMUCTOPHI ¥ POTOPEZUCTOPHI, TOTYIPOBOTHUKOBBIN JTHO]I, TaThbBAHUKA.

Jlemoncmpayuu

W3mepeHne Cuilbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIAY TTONIEPEYHOr0 CEUCHUSI U MaTEpUAIIA.

CMeniaHHOe COeIMHEHUE TPOBOAHUKOB.

[IpssMoe wW3MepeHHe >IEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
rajJbBaHUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCThH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB BJIEKTPOJIIUTOB.

W ckpoBoii pa3psi U NPOBOJAUMOCTb BO3yXaA.

OHOCTOPOHHSSI TPOBOJIUMOCTD AHO/IA.

Yyenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3ydyeHrne cMEmanHoro COeIMHEHUS] PE3UCTOPOB.

N3mepenune 3JIeKTpOABHKYIIEH CUIIbI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

HabGmronenue snekrponusa.

MesknpeaMeTHblie CBI3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHS B 10 Kiracce OCYIIECTBISETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJIOTUH, XUMHH, Teorpadyu U TEXHOJIOTUH.

Meorcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (pakT, TUMOTe3a, (hU3MYecKas BEIMYMHA, 3aKOH,
TEeOopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuxa: pelleHHe CHCTEMbl ypaBHEHUW, JHUHEWHass QyHKIuS,
napabona, runep6oina, ux rpaguKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CJIOKEHUE BEKTOPOB.

buonoeus: mexannmueckoe NBWKCHHUE B KUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayuH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TeN, KUIKOCTEH U
ra3oB, JJIEKTPUUYECKHUE CBOWMCTBA METAIJIOB, AJEKTPOJIMTHUYECKAS AUCCOIMALNS,
raJIbBaHUKA.

l'eocpacghus: BnaxXHOCTh BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUM C HCIOJIb30BAHUEM MEXaHU3MOB,
y4ET TpPEHUST B TEXHUKE, MOJAIIUIHUKHA, HCMIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET W JIPyTrHe€), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIyYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOPOB,
KCEPOKC, CTPYHHBIN MIPUHTED, ANEKTPOHArPEBATEIbHbIE puOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, FaTbBAHUKA.

11 KJTACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBHME  TMOCTOSAHHBIX  MAarHWTOB.
MaruutHoe mone. Bektop MarHuTHOM uWHAykKuumu. I[IpuHomn cynepno3unuu
MAarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKIMU. KapThHa JMHWUNA MarHUTHOM
MHIYKIWAH TOJISI TOCTOSIHHBIX MAarHuTOB.

MarauTHOE TIONE€ TPOBOJHHMKA C TOKOM. KapTuHa JnWMHUN WHIYKUIWH
MAarHUTHOTO TOJIS JJIMHHOTO MPSMOI0 MPOBOJHHUKA W 3aMKHYTOI'O KOJIBLIEBOIO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBrue nNpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOysib U HanpaBlIeHUE. [[BUKEHHUE 3apsiKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHoOM mose. Pabota cuibl JlopeHna.

SIBiieHue 2NEKTpOMarHUTHOW WHAYKUMH. [lOTOK BeEkTOpa MarHUTHOM
WHIYKIUU. ODJIEKTPOJBIKYILAs CWiIa MWHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOU
nnaykiuu dapajes.

BuxpeBoe anexkrpuueckoe moje. IDIESKTPOABMKYINAS CHJIA HWHAYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MarHuTHOM IIOJIE.

ITpaBuio Jlenua.

NHAyKTUBHOCTh. SIBJI€HHME CAMOMHIYKIMU. OJEKTPOABWKYIIAS  CHJIA
CaMOMHAYKIIUH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE MOJIE.
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TexHudeckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOJBUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, HHAYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO TyYKa MATHUTHBIM TTOJIEM.

JIMHUY MHIYKUIUA MAarHATHOTO TOJIS.

B3aunmopernictBre 1ByX NPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBiieHUE ANIEKTPOMArHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJBHKYIIEH CUJIBI MHAYKIUM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBiieHME CAMOMHTYKIIWH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3yyeHne MarHuTHOIO TOJIS KaTYIIKH C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanne sBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONEOAHUSA

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHMS.
["apMonunyeckue konebanus. [lepumoa, wacrora, amrmumryga u (aza xosieOaHUU.
[IpyXMHHBIN MasATHUK. MaTreMaTU4eCcKuii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwmii. [IpeBparenue sHEPruu P raPMOHUYECKUX KOJICOaHUSX.

Konebarenpupiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCalbHOM KOJIe0aTeIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
AIIEKTPOMAarHUTHBIMU  KoJjiebanusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUs
SHEPIHH B UJCATBHOM KO0JIeOaTeTbHOM KOHTYPE.

[IpencraBiienne o 3aTyxaronmx KojieOaHUsX. BhIHYKIEHHbIE MEXaHUUECKHE
kosebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMUs.

[lepemennplii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JCHCTBYIOIIEE 3HAYEHHWE CHJIBI TOKa U
HaIpPsHKEHUS.

Tpanrchopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE DIECKTPUICCKOM
SHEPIUM. DKOJOTMYECKUE PUCKHU IPU MPOU3BOJCTBE AEKTpodHEprun. KynbTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUU B MIOBCETHEBHON KU3HHU.
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TexHuyeckrue yCTpOWCTBA M IMPAKTHYECKOE IPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoiaeOAaTeNbHONM CUCTEMBI (NMPYKUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).

Habmronenue 3aTyxaronmx KoieoaHuii.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezonanca.

CB0OOOIHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHanc mnpu mocienoBaTeIbHOM COCAMHEHUU PE3UCTOpPA, KaTYLIKH
WHIyKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIAUN.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul

HccnenoBanne 3aBUCUMOCTH NIEPUOJA MaJbIX KOJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCJIEN0BATENbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHblE 60JIHbL

MexaHnuueckue BOJIHBI, ycioBus pacnpoctpaneHus. Ilepumoa. CkopocTb
pacrpocTpaHeHuss W JUiMHA BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
HUnTtepdepenius u niudppaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [’ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3TYy4YEHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumnast opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOsSpHU3aus, 1udpaxius,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >MeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

ITpuHIMIIBI paIUOCBA3M U TeleBUACHUA. Panuookanus.

DNEeKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOIIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi OUArHOCTUKA B TEXHUKE M MEAULMHE, pajap,
paguonpuéMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Llemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHUK 3BYKa.

HabGnronenune oTpaxeHus: U NpeJoMIICHUS MEXaHUYECKHUX BOJIH.
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HabGmronenune narepdepeHunn u qudppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmronenue cBsI3Wu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM U
4aCTOTOM KoJIeOaHMIA.

UccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
peIoMIIeHUE, TONsIpu3anus, MPpakus, nHTepepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckass ontuka. IIpsMoJMHENHOE pacHpoOCTpaHEHUWE CBETA B
ogHopoaHou cpexe. JIyd cBera. ToueuHblii HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxkeHui B
IIJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTelh
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosl IMOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CinoxHbli coctaB Oenoro cseta. LBer.

ColOuparomiie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTosiHUE W ONTHYECKas cuia TOHKOW nuH3bL. [locTpoeHue uzobOpaxeHuilt B
coOuparoux U paccerBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBelUYEHUE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBast ontuka. WuTtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HAOMIOEHWS MAaKCMMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TpHM  TAJE€HUU MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsgapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHWE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(paKIMOHHAS pelIETKa, TOJISIPOUSI.

Jlemoncmpayuu

[IpsmonuHeHOE pacIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMIICHUE CBETAa.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpEHHEE OTpakeHUE. Moieslb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MUKpOCKOIIa, TEIECKOMna.

Habmronenne natepdepeHInm CBeTa.

HabGmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.
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[Tonmyyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIbIO JUGPAKITUOHHON PEIIETKY.
Hab6mronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul
N3mepeHne nokaszaTesns MpeaoMIICeHUs CTEKIIA.
HccnenoBanne cBONCTB N300pakeHU B JTMH3AX.
HaGmroienue nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeIUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH

['panuubl  OPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CIIELIMAJIbHOW TEOPHUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHU U COKPAILCHHE
JUTHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULBI.

CBsi3b Macchl ¢ SHEPrued U UMIYJIHCOM PEISITUBUCTCKON YaCTULIBI. DHEPrus
ITOKOS.

Paznen 7. KBantoBas ¢usuka

Tema 1. Dnemenmol KEAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu sHeprun GOTOHA C €r0 YACTOTON. DHEPTHUs
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 NEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUMK, CoTHEUHAst 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®otordh(dHexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETo (poToaddekTa.

Cseronno.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pesepdopaa mo paccesHuio o -4acTHII.
[Inmanerapnas Mogens aroma. lloctynater bopa. U3nydyenue wm mnoriomnieHue
(GOTOHOB TpU Tepexo/ie aToMa C OJHOTO YPOBHS SHEPrHMHM Ha Jpyroil. Bumsr
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.
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BousHoBeie cBoiicTBa yactull. Bosabsl 1e bpoitnsa. KopryckynsipHO-BOJIHOBOM
JTyau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.
HabGmronenue nuHeHYaThIX CIEKTPOB U3y UCHHS.
Jlazep.
Yuenuueckuii sxkcnepumenm, nabopamopmsie padonul
HaOnronenue IMHE4aToro CekTpa.
Tema 3. Amommnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTpPOECHUS snpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopna  mo  ompeneneHuro  cocTaBa
paguoakTuBHOTO wu3nydeHusi. CBoiictBa anbda-, OeTa-, ramMMa-U3Iy4YCHHUS.
BinsiHue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpbiTHE TIpOTOHA W HeWTpoHa. HykiioHHas monens sjpa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjpa. M30Tomnsl.
Anbda-pacnaz. OJIEKTpPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprusi CBsI3M HYKJIOHOB B sifipe. S nepubie cuibl. [{edexT maccer sapa.
S nepHble peakunu. JleneHue u CUHTES sIep.
Snepnsiii peaktop. Tepmosiaepusiii cunTe3. [IpoGiaeMbl W TEPCIEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI SIACPHON SJHEPTETUKH.
DOneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
MeTtoib1 HAOIOIEHNS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.
dyH1aMeHTaIbHbIe B3aUMOJEHCTBUA. EAMHCTBO u3nueckoil KapTUHBI MUpA.
TexHuueckue yCTpoMCTBA U IPAKTUYECKOE NMPUMEHEHUE: JO3UMETpP, KaMepa
Bunbcona, siaepHbIif peakTop, arToMHasi 6omoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIIUX YACTHIL.
Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul
HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (poTorpadusm).

Pa3zges 8. JieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Ortanbl pa3BUTUS acTpoHOMUU. [IprKinagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMUM.
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Bun 3Bé3nnoro Heba. Co3Be3ausi, sipKkuMe 3BE3JbI, IUIAHETHI, UX BHIAMMOE
JIBUKEHHUE.

CosiHeuHast cucTema.

Connue. ConHeuHast akTUBHOCThb. McTounuk sHeprun ConHIA U 3BE3N.
3BE31bl, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpalbHBIA KJacc —
CBETUMOCTB». 3BE37bI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l IJIABHOM MOCJIEAOBATEIbHOCTU. BHyTpeHHEe CTpoeHue
3B&31. COBpeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU W 3BOoIMK CoJiHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3]I.

Mineunbiii IIyte — nHama I'anaktuka. Ilonoxkenue u aBwxkeHue CosHIA B
INanaxtuke. Tunel raakTuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B AApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3peiBa. PENMKTOBOE U3ITyUYEHHUE.

MacimtabHas ctpykrypa Beenennoit. MertarainakTuka.

Hepeménnple mpo06ieMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOmroiennst HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONpeIeNICHUs] TI0JIOKEHUsSI HEOSCHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sd CeBEpHOIro MOMTYIIAPUS U APKUE 3BE3/BI.

HaGmronenus B Teneckon JlyHsl, uianet, Mieunoro [1yTu.

O60o0maroiee MOBTOPEHUE

Ponr ¢u3uku W acTpOHOMHUHM B 3KOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COIMAILHOM M ATUYECKOM cepax AesTeTLHOCTH YeJIOBEKa, POJb U MECTO (DU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOH KapTUHE MUPA, pOJib (PU3HUUYECKOU TEOPUHU
B (OpMHpOBAaHMHM MPEACTABICHUNA O (PU3HYECKOH KapTHHE MHpPA, MECTO
(bU3UYECKONW KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJICTABIECHUN O MPUPOJIE.

MesknpeaMeTHbie CBSI3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyriecTBisercs ¢
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcamMHM MaTE€MAaTHKH,
OMOJIOrMH, XUMHUH, Teorpad)ui U TEXHOJIOTHH.

Mesicnpeomemubie nouamus, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHWE, HAay4YHBIM (akT, rumoresza, (usnyeckas BeIWYMHA, 3aKOH,
TEeOopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: peumieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOEKIUH HA OCH KOOPIWHAT, CIIOXKEHHE BEKTOPOB,
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MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUN, NpPU3HAKU TOJ00US TPEYyroJibHUKOB,
OTIpEJICIICHHE TUTONIAIN TIOCKUX PUTYp U 00BhEMa Tell.

buonocusn: »nexTpuyeckwe SBISCHUS B KUBOW TMpUpOJE, KoyieOaTelbHbBIC
JBUKEHUS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUSI B KUBOM NMPUPOJE, NCUCTBUEC
paauanuy Ha )KUBbIE OpTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAILUINYECKASI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUS KPUCTAIMYECKOM PEMIETKH, CHEKTPAIbHBIN
aHaJIu3.

leoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIE)KM MATrHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMJIICTPSCCHUIA.

Texnonocua: NWHUMA DJJIEKTPOINEPENAd, TEHEPATOpP IMEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, pajaap, paJUONPUEMHUK, TEIEBU30D,
anteHHa, teinedoH, CBYU-meub, NMPOSKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas Oarapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «Dusnka» Ha ypPOBHE CpeaHEro OOIIero
oOpasoBanus (0a30BBI YPOBEHB) JOJKHO OOSCIICUUTHh JTOCTHIKEHHUE CIISTYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIC Pe3yJIbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKay JTOKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HCHHOTO
ONBITA U OMbITA JACATEILHOCTH B IMPOIECCE pealn3aliyd OCHOBHBIX HAIPaBJICHUHN
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  OOIIEYETOBEYECKMX T'yMAaHHCTHUYECKUX M
JIEMOKPATUYECKUX IIEHHOCTEM;

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

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIBHBIMA MUHCTUTYTAMH B COOTBETCTBHH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpa)xJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJAapCTBEHHBIM 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 IIEHHOCTH, B TOM YHUCJIC B
JIEATEIbHOCTH YUEHOIO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIIFOYAS 3CTETUKY HAyYHOTO TBOPUYECTBA,

npuUCyIIero pu3ndeckoi HayKe;
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5) TpyA0BOr0 BOCIUTAHUSI:

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 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

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

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

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

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMHPOBAHHOCTh 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

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiiCTBUSA
ba3oBble Jioruyeckue qeMCTBUA:
CaMOCTOSITEILHO  (OPMYIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAEsATh LENU ACATEIIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITh  3aKOHOMEPHOCTH M NPOTHUBOPEYMSI B  PACCMATPUBAECMBIX
bu3HYeCKUX SBICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJEMBbI ¢ YUE€TOM aHaIu3a UMEIOIIUXCS
MAaTEPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBHIIONHATH pabOTy B YCIOBHUSIX  PEalIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHeE AeiiCTBUS .

21



BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYCBBIMH MOHSATHSIMHU W METOJaMHU
buznyecKoil HayKu;

BJIAJICTh HABBIKAMU y4e€OHO-HCCIIEIOBATEIBCKON U MPOSKTHOMN EATeIbHOCTH
B 00siacT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJEP)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB MIO3HAHUS;

BJIQJIETh BHUAAMU JIEATEIHHOCTH IO TMOJYYSHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, TPEOOPa3OBAHUI0 M TPUMEHEHUIO B PA3IMYHBIX YUeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBJISITh [IPUUMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUINOTE3y ©€ pelieHWs, HaXOAUTh apryMEHTHI IJIs JIOKa3aTeNbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl U KPUTEPUU PEIIICHHUS,

aHANM3UPOBATh TIONYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh ® (OPMYIUPOBATh COOCTBEHHBIC 3a7aydl B 00Opa30BaTEILHOM
JESTETHHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKY;

JaBaTh OIICHKY HOBBIM CUTYallUsAM, OIIEHUBATH IPUOOPETEHHBIN OIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (u3MKe B MPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTeH;

BEIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OpUTHHATBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MIPOOJIEMBI U 3a/1a4H, IOMyCKAIOIINE aJTbTEPHATUBHBIE PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMH TONy4YeHHUS WHGOPMaIUU (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOWCK, AaHAJU3,
CUCTEMATH3alUI0 W HHTEPIPETAIi0 MHPOPMAIMK PAa3IUYHBIX BHUJIOB U (HOpM
IIpe/ICTaBIICHNUS;

OLIEHWBATh JOCTOBEPHOCTh HH(OPMAIINH;

WCIIOJIB30BaTh  CPe/CTBAa  WH(MOPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIlMOHHBIX
3amad ¢ CcoONMofeHNEeM TpeOOBaHWUN DJPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THUTUEHBI, pecypcocOepeKeHHus, TMPaBOBBIX U  OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301aCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOIO COACpPXKAHUSA B Pa3IUYHbIX (opMarax c
y4€TOM Ha3zHAYeHUS] HHPOPMAIIUU | TIEICBON ayIUTOPHH, BEIONpAst ONITUMAIILHYIO
dbopMy TIpeCcTaBICHUS U BU3yaIU3aIUH.

KoMMyHUKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE T1eliCTBHUS:
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OCYIIECTBJIATh OOIICHWE Ha Ypokax (U3MKM W BO BHE-YPOUHOU
NESITENHHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(JIUKTHBIX CHUTyalldd M CMST4ath
KOH(JIMKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M WCTOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBUYTBHON
padoTHhI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHM C yd4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJieHA KOJJIEKTUBA;

NPUHUMATh TEIA  COBMECTHOW  JEATENHHOCTH, OpPTaHWU30BHIBATH U
KOOPJMHHUPOBATh JICUCTBUS 110 €€ JOCTHXKEHHUIO: COCTABIIATH IUIAH JCHCTBUU,
pacmpeiensiTh pojad ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KauyeCTBO CBOETO BKJIAaJa W KaXKIOTO yYaCTHHKAa KOMaHIbI B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

nmpeajiaraTh HOBBIE TPOEKTHI, OICHUBATh HJEU C TO3UIMA HOBU3HBI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh TO3UTUBHOE CTPATETHYECKOE TOBEJCHUE B PA3THYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranuzamnus:

CaMOCTOSATEIILHO OCYLIECTBJISATh MO3HABATENbHYIO NEATEIbHOCTh B 00JacTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KayeCTBEHHBIX
3aJ1ay, TJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieJlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3pYAMIMH B 00JacTH
(bu3MKH, MTOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIeKT:

JaBaTh OLEHKY HOBBIM CUTYyalusIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

23



BIAJCTh HABBIKAMHM  TIO3HABATEILHONH  pedJieKCMM KaK  OCO3HAHUS
COBEpINAEMbIX JIEUCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyJIbTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU U1 OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO
peIIcHUS;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATH PEMICHUS IO WX
CHW)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIW3e pPe3yIbTaToB
NEeSITENbHOCTH;

MPUHUMATH Ce0sl, MTOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIM3e pe3yIbTaToB
NEeSITENHHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B nponecce AoCTHXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBbI
no ¢u3uKe IS YPOBHS CpeIHero ooOiiero oOpa3oBaHUS Yy OOy4YarOUIUXCS
COBEPIIIEHCTBYETCS AMOITMOHAILHBIN WHTEJUICKT, MIPEAMOIarafoIIHiA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKIIIOYAIOIIET0 CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAMPABIECHUS PA3BUTUS COOCTBEHHOM AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

caMOpETyJIMPOBaHMS, BKIIIOUYAIONIETO CaMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIOCOOHOCTh aJanmTHUPOBATHCI K
HYMOIMOHAILHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHE MOTHBAIlMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKEHHUIO LIETU U
yCcrnexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIIEHOE COCTOSTHUE
JIPYTUX, YUYUTHIBaTh €ro TMpH OCYIIECTBICHUH OOUIECHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTICPSKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHL.

HPEIMETHBIE PE3YJIBTATHI
K xoniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIA:
JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHONM HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKON IE€ATEIbHOCTH JIOJIEM;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
MaTepralibHas TOYKa, HHEPIMAJIbHAS CHCTEMa OTCUéTa, aOCOIIOTHO TBEPAOE TEIO,
WJICAJIbHBIN Ta3, MOJICJIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsiJi IPU PEIIeHUH (PU3NUECKUX 3a]1ay;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBU)KEHUE, CBOOOJHOE TMAaJIeHUE TeJ, JBHKEHUE IO OKPY>XHOCTH, HWHEpLUS,
B3auMoJielicTBUe Tell, Tuddy3us, OPOYHOBCKOE NBM)KEHHE, CTPOSHUE >KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl MPU HarpeBaHUU (OXJIXKICHHUH ), TETNIOBOE
paBHOBECHE, UCIApEHHE, KOHJICHCAIMs, TUIABJICHUE, KpUCTAJUIU3AIUs, KUIICHHE,
BJIYKHOCTbh BO3/lyXa, OBBIIICHUE JIABJIICHUS ra3a MPU €ro HarpeBaHUH B 3aKPbITOM
cocyle, CBS3b MEXKAY MapaMeTpaMd COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALUSA TEJI, B3AMMOJCUCTBUE 3aPAJIOB;

OMUCHIBATh MEXAHUYECKOE JIBXKEHHUE, HCTOJB3Yys (U3UYECKUE BEIUYUHBIL:
KOOpAWHATA, NyTh, NEPEMENIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
MMITYJIC TeJla, KWHETUYECKas dHEPrusi, MOTCHIMAIbHAS dHEPTUsS, MEXaHUYeCKas
paboTa, MexaHWYecKas MOIIHOCTb; IPH OINUCAHWHM TIPABUJIBLHO TPAKTOBAThH
(U3UYECKHN CMBICT HCIOJIB3YEMbIX BEIWYMH, MX OOO3HAYCHHS M C€IWHUIIHI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYHUHY C JAPYTUMU
BCIIMYNHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIIONB3YsS (U3MUYECKHEe BEIMYMHBI: JaBJIGHHE Ta3a, TeMmIlepaTypa, CpeaHss
KMHETUYECKAsT PHEPIrUsi XaOTUUYECKOTO JBWKEHUSI MOJIEKYJI, CPEAHEKBAAPATUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA HSHEPrusi, padoTra rasa,
KO3(PUIIMEHT MOJe3HOr0 JCHCTBHS TEIUIOBOIO JBHUTATENSA; IIPH ONHMCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUH CMBICT HCHOJb3yEeMbIX BEIMYHMH, WX
0o00O3Ha4YeHUs] W CIUHMIIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
SABJICHUS (TPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEIUUYUHBI: DJICKTPUUYCCKUM 3apsii,
AIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTH T0JIs, MOTEHIIMAN, Pa3HOCTh MTOTEHIUAJIOB;
NP ONHWCAHWU TIPABHJIBHO TPAKTOBAaTh (DU3WYSCKUN CMBICIT HCIOJIb3yEMBbIX
BEJIMYMH, UX OO0O3HAUEHUsS] M EJIUHUIIBI, YKa3biBaTh (hOPMYJIBI, CBS3BIBAIOIINE
JTaHHYIO0 (U3UYECKYIO0 BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHATM3UPOBATh (PU3MUECKHE MPOIIECCHI U SBICHUS, UCIONB3Yys (U3HUECKUEC
3aKOHBI U TIPUHIIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXPAHECHUSI MEXaHWUYECKOM DSHEPIruM, 3aKOH COXPAHEHUs] HMIIYJIbCa,
NPUHLIUN CYNEPHO3UIUA CHWJI, TPUHIUIT PABHOMPABUS HHEPLHUATBHBIX CHUCTEM
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OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHUSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOIO JIBUKEHUS MOJIEKYII C
abCOJIIOTHOM TeMIlepaTypoM, MEepPBbIN 3aKOH TEPMOJIMHAMHUKHU, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsiaa, 3akoH KylloHa, mpu 3TOM pasnuyaTh CIOBECHYIO
bopMyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE W YCIOBUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIUIIBI JEHCTBUSL MAIlIMH, NOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCJIOBHS MX O€30MaCHOTO WCIIOIH30BAaHUS B
MMOBCEIHEBHOM KM3HU;

BBINIOJIHATh JKCIIEPUMEHTHI MO UCCIENOBAHUIO (DU3NYECKUX SBICHUM U
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, MPU ITOM
dbopMmynupoBath mpobieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0pYIOBaHUSA, MPOBOJUTH OIBIT M
(bopMyIUpPOBaTH BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIeIOBaTh  3aBUCHUMOCTH  MEXKIY  (U3MYECKMMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUH, NPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKcHpoBaTh pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTH (DU3MYECKUX BEIUYHMH B
BUJIe TaOIUIl U TpadKOB, J€JIaTh BHIBOABI 10 PE3yIbTaTaM UCCIICI0OBAHUS;

coOJoaTh MpaBuia 0€30MacHOro TpyJa MpPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OKCIEepUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W MPOECKTHOM
JESTENBbHOCTH C MCHOJb30BAaHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
o0opy10BaHUS;

pemarh pacu€THBIE 3a7a4¥ C SBHO 3aJ]aHHOW (DHU3UYSCKOM MOJIEIIbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJN3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJENb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYJIbI,
HEOOXOMMBbIE JIsI €€ PEeIICHUs, MPOBOJAUTH Pacdy€Thl U OILICHUBATh PEaTbHOCTH
MOJIYYEHHOI'0 3HaYEHUS (PU3UUECKON BEJIUUMHBIL;

penaTh Ka4eCTBEHHBIC 3a/1aul: BHICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY pACCYKACHUWA C ONMOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKHE SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  pEIIEHUH  ydyeOHBIX  3ajad COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
U TIPEJCTABJICHUs y4eOHOW U HAYyYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTydyaeMyto HH(pOpMaIInio;

26



MPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30MacCHOCTH MpHU OOpPAILEHUU ¢ MPUOOpPAMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsl COXPAHEHHUS 3J0POBbsSl U COOJIOJIEHNUS HOPM 3KOJOTMYECKOIO
MOBEJICHUS B OKPY>KAIOLIEH CpEAE;

paboTtaTh B TIpyNNe€ C BBINIOJIHEHUEM pA3JIMYHBIX COIUMAJIBHBIX pOJEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IJJAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINbBI B PEIICHUE pacCMaTpUBAeMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (GU3HKKM B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3HYecKoil KapTUHBI MUPA;

YUUTBIBATh TPAHUIBI TPUMEHEHUS M3YyUYCHHBIX (U3MUECKUX MOJIENeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JyY CBETA, TOYCYHBIM UCTOYHUK CBETA, SIACPHas
MOJIeJIb aTOMa, HYKJIOHHAsh MOJEJIb aTOMHOTrO sipa MpHU pelieHuH (PU3NYECKUX
3aj1a4;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKN M KBAaHTOBOM (DU3UKHU: DJIEKTPHUUECKasi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE IEHCTBHUS TOKA, B3aWMOJICWCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKUUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MPOBOJHUK C TOKOM M JBIOXKYIIHUMCS 3apsii, 3JIEKTPOMArHUTHBIE KoOJIEOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PacCHpOCTPAHEHUE CBETAa, OTPaKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TMOJApU3alUs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3QhexT (hoToadPdhexT), CBETOBOE AaBieHNE, BOSHUKHOBEHUE
JUHENYaToro CIEeKTpa aTroMa BOJOPOJAa, €CTECTBEHHas W HCKYCCTBEHHas
PaIuOaKTUBHOCTE;

OMUCHIBATh W3YUYEHHbIE CBOMCTBA BEHIECTBA (AIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHUE,  JJIEKTPUYECKYI0  IMPOBOJUMMOCTb  PAa3IU4HBIX  Cped) |
AIIEKTPOMArHUTHBIE SIBIICHUS (TIPOLECCHI), MCHOJB3Ysl (DU3UYECKHUE BEITUUYMHBIL:
AIEKTPUUECKUI 3apsjl, CHJa TOKa, JJIEKTPUUECKOE HANpsHKEHHE, JJIEKTPUUYECKOe
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOJBIKYIAs CHJIa, paboTa TOKa,
WHIYKIUST MarHUTHOrO TMojs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KATYIIKU, DSHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO MOJEW, NEPUOJ U YacTOTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsijl M CHJIa TOKa B IIpouecce
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TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pACCTOSHUE U
ONTHYECKAs] CWJa JIMH3BI, TPU OMHCAHWM MPABUIBLHO TPAKTOBaTh (U3HUECKUI
CMBICIT HCIIOJIb3YEMBIX BEJIWYMH, MX OO0O3HAYCHUS W EIUHUIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYUHY C JAPYTrUMU
BEJTUYMHAMU;

ONHCHIBATh W3YUYEHHBIC KBAHTOBBIC SBJICHHWS W TMPOIECCHI, HCTOIB3YS
bu3MYecKre BEIMYUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJTMHA BOJIHBI |
4acTOTa CBETA, SHEPTHS U UMIYJIbC (OTOHA, IEPUOJ TIOJTypactaaa, SHEPTUs CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWUU TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUsI M E€JMHHUIIbI, YKa3blBaThb (POPMYIIbI,
CBS3BIBAIONINE JAaHHYIO (U3MYECKYI0 BEJIMYWHY C JPYTHMMH BEJIUYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL

aHAIM3UPOBATh (PU3MUYECKHE TMPOIECChl U SIBJICHUSA, UCIONIb3Yys (U3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOoH 3JIEKTPOMArHUTHOMN
WHIYKITUW, 3aKOH TPSIMOJIMHEHHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHHA i GoTtodrddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHECHMSI MMITYJIbCa, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHHS MAacCOBOIO 4YKCIa, MOCTynarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIPEJIENISITh HAMIPaBJICHUE BEKTOPA MHIYKIIUA MAarHUTHOTO TOJIS TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenua;

CTPOUTh W OIKMCHIBATh H300pPaKECHHE, CO3/1aBaeMOe IUIOCKHUM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI IO UCCJIENOBAHUIO (DU3UYECKUX SBICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEpPEHUH: MPU 3TOM
dbopmynupoBate TpobieMy/3agadyy M THUIOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OIBIT M
bopMyIHpPOBaThH BHIBOJIHI,

OCYIIECTBJIIAThH MPSMbIC M KOCBEHHBIC M3MEPECHHs (PU3NUECKUX BEIHYUH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIA CHOCOO M3MEPEHUSI W HMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

WCCJICIOBATh 3aBUCUMOCTH (U3MYECKMX BEIMYWH C HCIOJIb30BAHUEM
OPSMBIX HM3MEPEHWH: MPH OSTOM KOHCTPYHPOBATHh YCTAHOBKY, (PUKCHPOBATH
pe3yiabTaThl MOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEITUYHH B BHUJE TaOIUIl U
rpauKoB, 1enaTh BHIBOABI IO pe3ybTaTaM UCCIEI0BAHMUS;
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coOJro1aTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEJACHUU UCCICIOBAHUM B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HMCCIEeNOBAaTeNIbCKOW U MPOEKTHOU
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOIrO
0o00Opy10BaHUS;

pemarb pacy€éTHblE 3aJauyd C SIBHO 3aJaHHON (PU3MYECKOM MOJENbIO,
UCTIONB3YS (PU3MUeCKHe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIUYMHBI U (POPMYIIbI,
HEOOXoAUMbIE NJisl €€ PEIIeHHs, TPOBOJUTh PacUEThl U OLEHUBATH PEAIBHOCTH
MOJTyYE€HHOT0 3HauY€HUs (PU3MUECKON BEIUYUHBL;

pelaTh KaueCTBEHHbIE 33JaUi: BHICTPAUBATh JIOTHYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PAaCCYXKIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCCKHE SIBICHNUS,

UCIIOJB30BaTh  MpPH  pPELIEHUH  ydeOHBIX  3aJad  COBpPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
Y IPEICTaBIICHUs YYE€OHOW U HAyYHO-NOMYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUUECKU aHATTU3UPOBATH MOJIy4aeMyI0 HH(POPMAIIHUIO;

OOBSICHATh MNPUHLMIIBI JEHCTBUS MallMH, NOPUOOPOB U TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh YCIOBUS UX O€30MaCHOIO MCIOJIb30BAaHUS B IOBCEIHEBHON
KU3HH;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOIIEr0 MHpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Ui obecrieyeHus: 0€30MacCHOCTH MIPU OOpaLEHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU
YCTPOMUCTBAMM, IJIsl COXPAHEHHUs 3J0POBbsSl U COOJIOJIEHNUS HOPM 3KOJOTHYECKOTO
MOBEACHNUS B OKPYIKAIOIIEH Cpeae;

paboTaTb B TIpyNIe C BBIIOJHEHUEM pa3jIMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBATh pabOTy TIpyNIbl, PALUOHAIBHO PaCHpeNesTh OO0S3aHHOCTH U
IUTAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHUBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIHI B PEIICHUE PAaCCMaTPUBAEMON TPOOIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne ni/nt P Kontpoabnbie  IIpakTuueckue (mudpp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/IbI HAYUYUHOI'O ITO3HAHUSI
bu6nuoreka [JOK
11 @u3HKa ¥ METOJIbI HAYYHOT'O TIO3HAHUSA 2 https://m.edso0.ru/7f41bf72
Wtoro no pazaeny 2
Pazpnen 2. MEXAHUKA
bubnuoreka [JOK
21 Kutiemaritka > ! https://m.edso0.ru/7f41bf72
bu6mmoreka [{OK
22 Aemamitia ! 1 https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 httos://m.edsoo.ru/7FA1bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubanorexa [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnunorexa [JOK
' Mda30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Utoro no pazneny 24
Paznen 4. DJIEKTPO/IMHAMMUKA
bubmuoreka [JOK

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

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

Utoro no pazneny 22

PeszepBHOe Bpemst 2

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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11 KITACC

KoanuecTBo yacon DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Kontpoabnbie  IlpakTHueckue (itcpp )
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. 9JIEKTPOJANHAMUKA
MarnuTHO€ nojue. D1eKTPOMAarHUTHAsS bubnnorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbBI
51 MexaHu4ecKHe U 3JIEKTPOMarHuTHbHIE 9 1 bubnuorexa [JOK
' KoJIe0aHuUs https://m.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 mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHThI KBAHTOBOW ONTUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bu6nmoreka [JOK

4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97c
bu6nuoreka [JOK
4, A
3 TOMHOE SJIpO 5 https://m.edso00.ru/7f41c97c
Hroro no pasneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7

Hroro no paszneny 7

Paspea 6. OBOBIIIAIOIIEE TIOBTOPEHHUE

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

6.1 O06o06maroree MOBTOPECHUE 4 ngjﬁ?ggggﬁﬁ £41097c
Wroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabnbie IIpakTuyeckue p
n/n Bcero H3y4yeHusi oOpa3oBaTeJIbHbIC
padoThI padoThbI
pecypchl
®u3uka — Hayka O PUpOJE.
Hayunsie MGTZ bl HOSH:HHSI 1 bubmorexa HOK
i A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIEero Mupa
Ponb 1 mecTo ¢usuku B
(hOopMUPOBaHUN COBPEMEHHOM 1 bubnmoreka [JOK
HAay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON AESATEIbHOCTH JIFOIEH
MexaHn4ecKkoe ABUKEHHUE.
OTHOCHUTEIIPHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
nerokeHus. [lepemenienue, CKOpoCThb, https://m.edsoo0.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE NpsIMONIMHENHOE 1 bu6muoreka [IOK
nBuxeHue ¢/k Tananm u mpyo https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE 1 bubnuotexa [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0c372e
CBobOoaHOe najzieHue. Y CKopeHue 1 bubnmnoreka [JOK
CcBOOOIHOTO ITaECHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOE 1BUKEHHE.
JIBr>KeHME MaTepHAIbHON TOYKH T10 1 bubmmorexa [JOK
p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
IIpuHauun otHocuTenbHOCTH ["anumes. 1 bu6nuoreka [JOK
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WNHepuunanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0oH HproTOHA

Macca tena. Cuna. [lpunnun

https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK

o CYNEPHOSHINHN CHIL. BTOpOHVSaKOH https://m.edsoo.ru/ff0c3be8
HreroToHa 17151 MaTepuaibHON TOUKU

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

11 TsKecTu. IlepBas kocmudeckas bubmmorexa LOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaddunueHt tpenus.

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

https://m.edso0.ru/ff0c3f76
TeJa B KUIAKOCTH WIIH ra3e
ITocTynarenbHOE U BpalaTesbHOE

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

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

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

17 [TorennmanbHast SHEPTHAL. bu6mmorexa [IOK
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18

19

20

21

22

23

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

[loTeHumanbHbIe U HETIOTEHIIMATIbHBIE
cuiibl. CBsi3b paboTHI
HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEJL.
3aKOH COXpaHEHUsI MEXaHUYECKON
SHEpruu 6/Kk Beauxue meopenus
yenoseuecmea

Jlaboparopnas pabota
«HccnenoBanue cBs3u pabOTHI CHJIBI C
H3MEHEHUEM MeXaHUUeCKOI OHEPIrUun
Tella Ha PUMEPEe PACTIKEHHUS
PE3MHOBOTO KI'yTa

Konrponsnas padora no Teme
«Kunemaruka. Jlunammka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

OcCHOBHbBIE TIOJI0KEHUS MOJIEKYIISIPHO-
KUHETUYECKON TeOpuHu. bpoyHOBCKOE
nswkenue. Anddysus

XapakTep ABWKECHUS U
B3aMMOJISHCTBHS YaCTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, )KUIAKOCTEH
U TBEPIBIX TEN

Macca monekyn. KonuyectBo
BemectBa. [locTostHHas ABoraapo

https://m.edsoo.ru/ff0c461a

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

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2
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TennoBoe paBHoBecue. TemnepaTtypa

24 u e€ usMmepenue. Illkana remneparyp
Lenbcus

o5 Uneanpueiii raz B MKT. OcHOBHOE but6mmoreka [{OK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMreparypa Kak Mepa

26 CpeaHEN KUHETUYECKON SHEPIUU bubmuotexa [JOK
JIBH>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopartopnas pabota

78 «HMccnenoBanre 3aBUCUMOCTH MEXKIY
rnapamMeTpamMu COCTOSIHUS
pa3peKEeHHOT0 raza»

29 N3onponeccel B UACAIBHOM Ira3e U uX bubmmnorexa [JOK
rpadguveckoe mpeacTaBieHNe https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 criocoOrI €€ n3meHenus. KomudaecTro bubmuoteka [JOK
TEIJIOTHl U paboTta. BHyTpeHH S https://m.edso0.ru/ff0c5952
SHEPTUsl OJTHOATOMHOIO UJI€AJTbHOTO
rasa

31 Buasl Tenonepenaun bubmmorexa ITOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIUIOEMKOCTH BEIIECTBA.
32 KonunuecTBo TemioTel npu Bubmmoreia LIOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenave. AnuabaTHBIN Mpoiece
33 [TepBbIii 3aKOH TEPMOAMHAMUKH U €T0 bubmmoteka [JOK
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IMPUMCHCHHC K U30IIpoLeccaM

HeoOpaTtumocTs nporieccoB B

https://m.edsoo.ru/ffOc5efc

bu6mmorexa [IOK

34 .B i
FIPHPOAIE. BIOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMHUKHI

35 [Tpunun aeicteus u KII/ TermoBoi bubnuoreka [JOK
MAILIHHBI https://m.edsoo0.ru/ff0c600a

36 Huxn Kapuo u ero KIT/1

37 DKOJ0ru4ecKue mpooIeMbl
TETUIOYHEPTETHKH
O6o6matomuit ypok « MonekynspHas bubnmnorexa [JOK

38
¢usnka. OCHOBBI TEPMOIMHAMHKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota mo Teme

39 «Monexynspnas ¢pusuka. OCHOBBI bubmmorexa [JOK

YBp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpa3zoBaHue U KOHICHCAIIHS. bubmmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS U OTHOCHUTEIbHAS

41 BJIAYXKHOCTH BO3yxa. HacklmeHHbIH bubnunoreka [JOK
nap. é/k Camosocnumanue Kak https://m.edsoo.ru/ff0c64d8
«pacuiupenue» co3HaHUs.

TBépnoe Teno. Kpucrammueckue u

42 amopdHbIe Tena. AHU30TPONIHS bu6muoreka [IOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ffOc65f0
kpuctauibl. COBpeMEHHBIE MaTepUAITBI
[TnaBneHre U KPUCTATUTH3AIIHSL.

43 VY aenbHas TETUIOTA IJIABICHUS bubmmorexa [JOK

A ' https://m.edsoo.ru/ff0c6708
CyOmumarus
44 YpaBHEHHE TEIUIOBOTO OamaHca bubnmoreka [JOK
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DIIeKTpU3AMs TeI. DIECKTPUICCKHUI

https://m.edsoo.ru/ff0c6820

but6mmoreka [JOK

45 3apan. /IBa BUIa dDIIEKTPUUYECKUX
pan. /i g p https://m.edsoo.ru/ffOc6bcc
3apsoB
[IpoBOaHHKH, TUIIEKTPUKHA U
46 ncl)jn OBOIHUKU 3a1<(1?H COXpaHEeHUs buGnnorexa LIOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
B3anmoneiicTBre 3aps10B. 3aKoH
47 Kynona. Toye4HbIN 3JIEKTPUUECKUN bubmorexa LIOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsisk€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [lpuHnun cynepno3uuuu bubmmoreka [IOK
BJIEKTPUYECKUX TTosieH. JInnuun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGota cuit aIeKTpoCTaTuYeCcKOro
49 nond. ITorennman. Pa3zHocts bubnnorexa [IOK
’ AL, https://m.edsoo.ru/ff0c6f00
IOTEHIIMAIOB
[TpoBOHHMKYN U AUDJIEKTPUKH B
50 JJIEKTPOCTATUYECKOM I10JIE bubmmorexa ITOK
p ' https://m.eds00.ru/ff0c7018
JlvanexkTpudeckast MPOHUIIAEMOCTh
bubnunoreka [JOK
51 OnexkTpoéMKocThb. KoHIeHcaTO
p a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJEHcAaTOpa. DHEPTH 3apsKEHHOTO bubnnorexa [IOK
a pa. p P https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaGopatopnas pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIUIT NENCTBUSA U IPUMEHEHNE

39


https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

KOHJICHCATOPOB, KOIIMPOBAJILHOTO
amnmapara, CTpyMHOro IIpHUHTEepa.
DnexTpocTaTHYeCcKas 3aluTa.
3azeMIIeHHE HIIEKTPOIPUOOPOB

DNEeKTPUYECKHUI TOK, YCIOBHSI €r0
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna Toka. Hanpsiokenue.
Comnporusnenue. 3akon Oma J1st
y4acTKa [enu

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIIAaHHOE COCTUHCHUE
poBoAHKKOB. JlaboparopHas paboTa
«M3ydeHune cMEIIaHHOTO COSMHEHUS
PE3UCTOPOBY

bubnuoreka [JOK

0.5 https://m.edsoo.ru/ffOc74f0
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59

60

PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO
Toka. 3akoH J[xoymns-Jlenna " 6/k
Hecamo 3anoeedeii meopueckoi
JUYHOCMU.

3akon Oma 115 MOTHOM (3aMKHYTOM )
anekTpuyeckoit nenu. Koporkoe
3aMmbIkanue. JlabopaTopHas pabora
«M3mepenne D/1C nctouHnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

DNeKTpOHHAs! TPOBOJIUMOCTh TBEPABIX
METaJuIoB. 3aBUCUMOCTb
CONIPOTHUBJIEHUSI METAJIJIOB OT
temrepatypbl. CBEpXIIPOBOIUMOCTh

DNEeKTPUYECKHUM TOK B BAaKyyMe.

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

but6mmoreka [JOK

0.5 https://m.edsoo.ru/ffOc7ae0
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65
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67

68

CBolicTBa 2JIEKTPOHHBIX MMYYKOB

[TonynpoBoiHUKH, UX COOCTBEHHAS U
IpUMecHas poBoAUMOCTh. CBoiicTBa
p—n-nepexoxaa. IloaynpoBogHUKOBBIE
pudOpbI

DNEeKTpUUYECKUI TOK B pacTBOpPax U
pacriaBax 3J€KTPOJIUTOB.
DneKTpoauTHYECKast JUCCOLMALUS.
DneKTpoIn3

DNEKTpUUYECKUI TOK B rasax.
CamocTosTeNbHBIN U
HECAMOCTOSITEIbHBIN pa3psaa. MomHus.
[Tnazma

DnexTpuueckue npuOopsl U
YCTPOWCTBA M UX TIPAKTUIECKOE
npumenenue. [IpaBuna TeXHUKH
0€301acHOCTH

Oo6o0mIaromuii ypox
«INEKTPOIMHAMUKAY»
Kontponbhas pabota no teme
«nexkrpocratuka. [locTtosHHbIN
anekTpuieckuil Tok. Toku B
Pa3IMYHBIX Cpeaax»

PesepBnblii ypok. KonTponsHas
pabora 1o Teme "DIeKTpouHaMHKa"

PesepBubIil ypok. O6001maronmii ypok
o Temam 10 kiacca

bub6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

bub6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

but6mmoreka [{IOK
https://m.edsoo.ru/ff0c8a8a

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8f6c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KITACC

KoanuectBo yacon DJIeKTPOHHBbIE
[]
J:;n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll:;:eﬂﬂﬂ :gg)al;?)zz;eeﬂbﬂble
padoThbI padoThI pecypesI
[TocTostHHBIE MATHUTHI U UX
B3aUMOJCHCTBHE. MarauTHOE HoJIe. 1 bub6mnoreka I[IOK
Bektop MaruutHOM MHAYKUWA. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHOW MHIYKIIMH
MaruutHO€ noJie MPOBOIHUKA C
ToKoM. OnbIT Dpcrena. 1 bubnuorexa [IOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas pabota «3yueHnue 1 1 bubnnorexa [JOK
MAarHUTHOTO I10JI KaTYIIKU C TOKOM» https://m.edsoo.ru/ffOc98fe
JleiicTBME MAarHUTHOTO TOJIS1 Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amrepa.
Jlaboparopnas paboTa 1 1 bubnnorexa [JOK
«UccnenoBaHue nercTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHUTa Ha PamKy C
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
JBHKYLTYIOCS 3apsPKEHHYIO YacTHILY. 1 bubnuorexa [IOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexktpomarHuTHas UHAYKIUS. [loTok 1

BEKTOpa MarHUTHOM uHaykuuu. 31C
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11

12

13

MHAYKIHUU. 3aKOH AJIEKTPOMAarHUTHOM
nHaykuu Papanes

JlaGopaTtopHnast pabota
«MccnenoBanue siBIEHUS
ANEKTPOMArHUTHOW WHIYKIIHI

NunykTuBHOCTD. SIBIICHUE
camonHAyKIuu. IJ1C caMOMHIYKITUH.
DHEprusi MarHUTHOTO MOJI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

TexHuueckue yCTpoNuCTBa U UX
IIPUMEHEHNE: TOCTOSIHHBIE MATHUTHI,
ANEKTPOMArHUTBI, HJIEKTPOJIBUTATEIIb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHII,
WUHAYKIIMOHHAs 1e4Yb

O6o0maromuii ypok « MarHuTHoe
I10JIC. 3JICKTpOMaFHI/ITHa$I HUHAYKIOWS

KonTponbnas pabota mo teme
«Mar»auTtHoe 110JI€.
DneKTpOMarHuTHasi MHAYKIIUS

CB0OOHBIE MEXaHUYECKUE
Konebanus. 'apMoHndeckue
KosneOaHus. YpaBHEHUE
TapMOHHYECKUX KOJICOAHHIA.
[IpeBpaienue snepruu 6/k
Ilogeoenue 6 IxkcmpemanvHou
cumyauuu.

JlaboparopHnas pabota
«Uccnenosanue 3aBUCUMOCTU

Bbu6morexa [JOK
https://m.edsoo.ru/ffOcal50

bubmnoreka [IOK
https://m.edsoo.ru/ff0ca600

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06
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15

16

17

nepuoa MajbIx KolleOaHuii rpy3a Ha
HUTH OT JAJTUHBI HUTH U MacChI TPy3a»

Konebarenbublii koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KojeOaHus B
uieaIbHOM KoJie0aTeIbHOM KOHTYpE.
AHasorust Mexxay MeXaHUUeCKUMH U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSAMU

®opmyna ToMcoHa. 3akoH
COXpPaHCHUA OHCPIUH B UACATIBHOM
KoJ1e0aTeIbHOM KOHTYpE

IIpencraBnenue o 3aTyxaromux
KosieOaHusAX. BeIHyX1eHHbIE
MexaHu4deckue kojeOanus. Pezonanc.
BbIHYX1€HHbIE 37I€KTPOMAarHUTHbIE
KoJieOaHus

ITepemennslil Tok. CHHYCOUAATBHBIN
MepEMEHHBIN TOK. MOITHOCTh
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEUCTBYIOILEE 3HAYCHHUE CUJIBI TOKA U
HaPSDKEHUS

bubmnoreka I[HOK
https://m.edsoo.ru/ff0cbh820

bubmnoreka I[HOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbd34
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19

20

Tpancdopmarop. [IpoussocTso,
nepeaya ¥ norpedieHue
ANEKTPUYECKOM SHEPTUU

Y CTpOHUCTBO U IPAKTUYECKOE
IIPUMEHEHHNE JIEKTPUUYECKOI0 3BOHKA,
reHepaTopa NeEPEMEHHOr0 TOKa, TUHUM
aNeKTponepeaay

DKOJIOTUYECKHE PUCKU TTPU

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcc324
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23
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27

28

IIPOU3BOCTBE JIIEKTPOIHEPIUH.
Kynbtypa ncnonb3oBanus
3JIEKTPOIHEPIUH B IIOBCEIHEBHON
JKA3HU

MexaHuvecKkue BOIHbI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTts
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsie U MPOOJILHBIE BOJTHBI

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

3J'ICKTpOM3FHHTHBI€ BOJIHBI, UX
cBoMcTBa U ckopocTh. [Ikama
AJIIEKTPOMArHUTHBIX BOJIH
HpI/IHLII/IHBI PaaroCBA3U U
TCIICBUACHUS. Pa3sutne CpCacCTB
cBs3u. Pagunosnokanus

Konrponbnas pabora «Konebanus u
BOJTHBD»

[IpsamonnHeHOE pacpoOCTpaHEHUE
CBETa B OJJHOPOJIHOM CpeJie.
Toueunslii ICTOUHUK cBeTa. JIyd cBeTa
OTtpakeHue cBeTa. 3aKOHbBI OTPAKECHUS
cera. [locTpoenune n3o06pakeHuii B
IJIOCKOM 3epkane 6/k Iloka s mviciio,
A Hcuey.

IIpenominenue ceera. [lonHoe
BHYTpeHHeE oTpakeHue. [IpenenbHbii
YTOJI IOJTHOTO BHYTPEHHETO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

bubmnoreka [IOK
https://m.edsoo.ru/ff0cccOc

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

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

bu6mnoreka I[IOK
https://m.edsoo.ru/ff0cd350

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcd4e0

bu6morexa [JOK
https://m.edsoo.ru/ffOcd7f6

46


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

OTPaAXXCHUA

JlaGopaTtopHnas pabota «M3mepenue

bu6mmorexa [JOK

29
MOoKa3aTelis NPEeJIOMIJICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
Jlunssl. [Toctpoenue nu3obpaxxeHuil B
30 nmuH3e. DopMyna TOHKOM JTUH3BI bubmmorexa [JOK
- POPMY. ) https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGopaTtopHnas pabota
31 «HMccnenoBanue CBOMCTB
M300paXCHUH B TUH3AX)
Hucnepcus ceeta. Cii0kKHBINA COCTaB
39 oenoro ceera. L{Bet. JlabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»
33 HNutepdepentus cera. udpakmms bubnuoreka [IOK
ceta. JluppakuronHas pemerka https://m.edsoo.ru/ffOced22
ITonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa LIOK
34
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue npuOOPHI U YCTPOMCTBA U
YCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['panu1pl IPUMEHUMOCTH
36 KJIacCM4eCKoi MexaHuku. IlocTynarsl bubnnorexa [IOK
CIIEMAIBHON TEOpUH https://m.edsoo.ru/ffOcf862
OTHOCHTENHHOCTHU
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH.
37 3aMeIeHre BpeEMEHH U COKpaIleHUE bubmmorexa [JOK
P P https://m.edsoo.ru/ffOcfad2
JUTHBI
38 DHEprusi U UMITYJIbC PEISITUBUCTCKON bubnmnoreka [JOK

yacTullbl. CBA3b MACChI C SHEPTUEH U

https://m.edsoo.ru/ffOcfc68
47
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HUMITYJIbCOM. 9Hepr1/151 IIOKOA

KonTponbnas pabota «OnTuka.

bubmnoreka IIOK

39 O i
CHOBBI CHICHHATLHON TEOPHH https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEITLHOCTHY
40 ®otonsl. opmyna [1nanka. DHeprus bubnunorexa [JOK
U UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE B HCCIICIOBAHNE Eub 110K
nonmoTeka
41 .0 A.T.
QorospexTa. Ombre: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl potorpdekra. YpaBHeHHE
42 BﬁHmTegI)Ha nq:i)(bOToacb(}I@)eKTa bubmorexa LHOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosddexra
JlaBnenue cBeta. OmbrTel 11. H.
43 JlebGeneBa. Xumudeckoe IecTBUE bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u
MPAKTHYECKOE IPUMEHEHHE:!
44
¢dboTosneMeHT, GOTOIATIHK,
COJIHEUHas1 OaTapesi, CBETOINO/
45 Pemenue 3amad no reme « 1€MEHTHI bubmuoreka [JOK
KBAaHTOBOM OMNTHKH https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. ONBITE
46 Pesepdopna no paccessHuio 0-yacTu bubmmorexa LOK
P@OPA P H https://m.edsoo.ru/ff0d091a
IInanerapnas monens aroma
bu6mmoreka [JOK
47 IT b
OCTYHATHL bOpa https://m.edsoo.ru/ff0dOafa
48 W3ny4yeHue u nornoiieHue poToHOB bubnnorexa [IOK

Ipu nepexoae aroma ¢ OAHOIroO YpOBH:A

https://m.edsoo.ru/ff0d0afa
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SHEpPruu Ha Japyroi. Bujasl ciekTpon

BoimoBrele cBoiicTBa yacThil. BoJHEI
ne bpoita. KopnyckynsipHo-
BOJIHOBOU Jyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4YECHHE

OTKpbITHE paTuOaKTUBHOCTU. OMBITHI
Pesepdopaa no onpeneneHuto cocraa
PaZOaKTUBHOTO U3ITYYCHUS

CoiicTBa anb(da-, 6era-, ramma-
u3iydeHus. Bnusnue
PaIMOAKTUBHOCTHU Ha KUBBIE
opranu3Mbl /K Benukue gpuzuku
Poccuu

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacma.
ONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydyenue

OHeprus CBsI3U HYKJIOHOB B sJIpE.
SnepHsle peakuuu. SnepHbIi peakTop.
[Tpobnembl, MepCreKTUBHI,
HKOJIOTHYECKUE aCIIEKTHI IAEPHON
SHEPIreTUKHU

bubmnoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUllbl. OTKpBITHE
mo3uTpoHa. MeToapl HaOMIOICHUS U
pErucTpaluu dIEMEHTAPHBIX YaCTHII.
Kpyrasiii ctonn «@PyHaaMeHTaIbHbIE
B3auMoercTBUs. EMUHCTBO
(bu3UYECKON KapTUHBI MUPa»

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0d0e38
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62

Bun 3sé3nnoro neda. Co3sesnus,
SIpKHE 3BE3/bl, TUTAHETHI, UX BUAMMOE
nemkenue. ConHeyHas CUCTEMA

Connne. ConHeYHast aKTUBHOCTD.
Ncrounuk sHeprun CosHIA U 3BE3]

3BE3/bI, X OCHOBHEIE
XapaKTePUCTHKH. 3BE3]IbI TIIABHON
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEE
ctpoenue 3B&3/. COBpeMeHHbIE
MPEJICTABICHHS O MPOUCXOXKICHUH H
sBoJroruu CoJIHIIA U 3BE3]T

Muneunsiit [1yTe — Hama ["anakTuka.
ITonoxxenue u nBrxenue CoyHIIA B
lanaktuke. I'anaktuku. YEpHBIE ABIPHI
B slJIpax rajakTUK

Bcenennas. Pa30eranue rajgakTuk.
Teopust bosbiioro B3pbiBa.
PenukToBoe uznyyeHue.
MeraranakTuka

Hepemennsie mpo6ieMbl aCTPOHOMUH

KonrponbHas pabora «DneMeHTHI
aCTPOHOMHUU M aCTPOPHU3IUKI»

O6o0maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COMAJIbHON 1
ATUYECKOH cepax esTeTbHOCTH
YyeJIoBeKa

63

O6o6matomuit ypok. Pois u Mecto
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65

66

67

68

(bU3UKU 1 aCTPOHOMUHU B
COBPEMEHHOM Hay4YHOU KapTHUHE MUpa

O6o0maromuii ypok. Poip
(bu3nIecKoit Teopuu B HOPMUPOBAHUH
IpeCcTaBIeHUH 0 (PU3NIECKON
KapTHUHE MUpa

Ob6o6matonuii ypok. Mecto
(hU3UYECKON KapTHUHBI MUpa B 001IIeM
psAy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEJCTABICHUNA O IPUPOJIC

PesepBHeIil ypok. MarHuTHOE 110JI€.
ONEeKTpOMarHuTHasI NHAYKIHS

PesepBHbiit ypok. OnTrka. OCHOBBI
CIeLMaIbHON TEOPUHU
OTHOCUTEJIIBHOCTH 6/K
Omeemcmeennocmo
Heco6epuiIeHHOIeMHUX.

Pezepnslii ypok. KBantoBas ¢usnka.
DEeMEHTHI aCTPOHOMUU U
acTpOpU3UKU

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME
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bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.51., byxosues b.b., Corckuiit H.H. non
penakuueit [lapdentreBoit H.A., AkunonepHoe o61iecTBo «M31aTenbCcTBO
«ITpocsetienue»

» ®usuka, 11 knacc/ Maxumies I'.J1., bByxosues b.b., Hapyrun B.M. non
penakmueit [lapdentreBoii H.A., AknimonepHoe o01mecTBo «31aTeabcTBO

«IIpocsemienue»

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1) PaGouas terpanp.

2) Iloypounbie pekomeHaanuu. Ousnka

3) [leyaTHbie MOCOOUS pa3IaTOYHBIC

4) [euaTHbIe TEMOHCTPAITMOHHBIC TTOCOOUS
5) UaTepakTuBHBIE TOCOOUS

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

1) http://school-collection.edu.ru/
2) http://resh.edu.ru/subject/28/7
3) http://class-fizika.ru

4) http://resh.edu.ru/subject/28/8
5) http://resh.edu.ru/subject/28/9
6) https://m.edsoo.ru/
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