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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUWA M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIETILIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu ODenepanuu, peaNU3yIOMIMNX OCHOBHEIE
oOpa3oBaTreibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHbl Mupa oOydarommxca 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeaMeramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B

TOM YUCJIE MIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUeHUs;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro mpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoapHBIN Kypc GU3NKH — cHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4YEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMHA CBOMCTBAMU M APYTHX.
N3yuenne ¢Pu3MKM BHOCHUT OCHOBHOW BKIJIAJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIITOJIHEHUU UMM YU€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpbIE MOXHO paccMaTpuBaTh KakK MPUHLHUIBI €ro
MTOCTPOCHMUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuall U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIAPOKHM KPYIrOM TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posin pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS €CTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0JI B Kypce (DM3UKU pean3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU AESTENBHOCTU O0YYarOIIUXCH.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOphIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISICTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM  obOecrmeumBaeTcs  OBJIAJICHHUE
OoOy4YaromMMHUC YMEHHUSIMHU TPOBOAUTH KOCBEHHBIC WM3MEPEHUsI, MCCIEeIOBaHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYWH M TIOCTAaHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11st pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKOIN MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOIO pasliena Kypca, Tak U UHTETPUPYsS 3HAHUSA W3
pasHbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUsl (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPY’KaIOIIEH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTYyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(GbU3MKK Ha ypOBHE CpeHEro 0011ero o0pa3oBaHus JIOJDKEH U3y4aThCs B YCIOBUSAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKU HOMKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpyJOBaHUE [Ji1 BBHITIOJHEHUS YKa3aHHBIX B
mporpamMme Mo (U3HKE YICHHYECKHX MPAKTHUCCKUX PadO0T U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OPMHUPYETCI B COOTBETCTBUHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SBJICHHHA W  TPOIECCOB, OMIUPHUYCCKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpynOBaHME JII YUYEHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUJIGKTa Ha JBYyX oOOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paToOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pPa30BAHUHU SBIISFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUN OOBSCHATH SBICHUSA C HCIHOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue TpenCTAaBICHUNW O PONMM (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHUeM CIEeIyIOMNX 3a7ad B

nporecce u3yueHus Kypca GU3NKN Ha ypOBHE CPEHEro 00I1Iero oopa3oBaHus:



e TmpuoOpeTeHne  CUCTEMBI  3HaHUU 00 obmux  (usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DM3HMKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (HU3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TNPUMEHATH TEOPETUYECKUE 3HAHMUS IS
oOBbsiCHeHHUST (PU3WYECKUX SBIEHUH B TPUPOAC H JUISl TPUHATHSL
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOMN KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3anue (GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHUPOBAHUS U TMPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEAENCHNS IOCTOBEPHOCTH OTYyUYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH AJIsI Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH /1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATHHBIX
O0COOEHHOCTEM 00yJarouXCsl.



COAEPKXAHUE OBYUYEHUSA
10 KJTACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. Poib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporieccoB. HayuHble THIOTE3HI.
dusnyecKue 3aKOHbl U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUS.

Pons u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOUKH, UX MPOCKIMH HAa OCH CUCTEMbl KOOPJUHAT.
CloxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHeintHoe  aBvKeHue. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTenbHOE yCKOPEHUE.

TexHuyeckne yCTPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUI0METD,
JBH>)KCHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE MTEpeavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILITIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JBU>KCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pPa3pEKEHHOM MIPOCTPAHCTBE.

Habmronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopoCcTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padomul

N3ydeHne HEPAaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM INIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHHUS IaApUKa B BI3KOM )KUIKOCTH.

N3yuenue aBuxKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTEpUaIIbHON TOUKHU. Tpetnit 3akoH HeroTOHA 17151 MAaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectr. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, ckonabxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJBXKEHUS U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIbl OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPIAOIO TEJIA.

TexHH4eckre YCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLIHH.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIiiu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOBEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmvie padomul

N3yuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coOXpaneHus ¢ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbe culibl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUs UMITYJIbCA.
PeakTruBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmaneHas SHEPrus YIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEpruss Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heylpyrue CTOJIKHOBEHUS.

TexHn4eckre yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATBEHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, rabopamopnsle pabomuvl

N3ydenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3znen 3. MoJsiekyasipHas pu3uKa 1 TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUs ra3oB, XUJIKOCTEH U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekya. KomnuectBo Bemectna. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOM SHEpruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /JlanbToHa. M30mponeccsl B UACANBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OmnpiThl 110 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY TapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOcOo0bI e€ n3meHeHus. KomuecTBo TemnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  HWACAJIbHOrO  rasza. Buuel  Teruonepeaayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI pH TEIIONEepeaye.

[Tonsitue 006 ammabatHomM mporecce. [lepBhIii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mamumbbl.  [IpUHOUNBI ~ JEWCTBHS — TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBHIX MamuHax. Koap@uIMeHT moie3Horo
nevictBus TerwtoBol mamwuHbl. [{ukn KapHo m ero xo3¢p@duIMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIionepeaaye.

OnelT 1Mo anuabaTHOMY paCIIUPEHHIO0 BO3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUS.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Matepuaibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmnronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRa.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoguHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHU, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAaHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3€KTPUUYECKUN 3apsij.
Onextpuyeckoe nose. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. ITpuHiun



CYHEPHO3ULIUNA HJIEKTPUUYECKUX Tojeil. JIMHUKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpoctatrmueckoro  moisa.  Ilorenmuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AUARJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
JvsnexTpuyeckasi NPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyecknue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHUE: BIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUecKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEI.

[IpOBOTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenune 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALICIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH Jlxoyms—Jlenna. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONPOTUBIICHUE HCTOUYHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 35ieKTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynmpoBOAHUKH. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
nmoJIynipoBogHUKOB. CBoOMCTBA p—n-niepexoa. [lomympoBoIHUKOBBIE TTPUOOPHI.

DONeKTpUYeCKUidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIIEKTPOJIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHu4ecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIN JHO/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBLIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUITbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUS U MaTepuaia.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NpOBOJIUMOCTb BO3IyXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie padomul

N3yueHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenue amexTpoimsa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsETCS C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBsI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4YHbIH (hakT, rumores3a, Qu3amyeckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JUHEWHas (yHKIMS,
napaboia, runep0osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEIJIOBOE PAaBHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAsT JMCCOLMALINS,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JAPYIHE), JBUTATEIb BHYTPEHHEIO
CrOpaHus, mapoBas TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAaHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTpYMHBIN IIPUHTED, DIIEKTPOHArPEBATEIbHBIC 1110)2(01070) 38
AIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoOAEWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexktop marnuTHOM wuHAYKUMH. [IpuHIMD cyneprno3unun
MAarHuTHBIX MOJIeH. JIMNHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUN MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0J€ TIPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUAH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenicTBrue npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMAarHUTHOW MHAYKUMKU. IIOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAs CUla MWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »snekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIIEGHME CAMOMHIYKUWHW. OJIEKTPOABWXKYILNAS CHJIA
CaMOWHIYKLIMH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE I0JIE.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOIABUTATENb, YCKOPHUTENIN 3JIEMEHTAPHBIX
YaCTHULl, NHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmopeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON UHIYKIHH.

[TpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKUIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

KonebarenprHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, ammmryna u ($aza xoseOaHUN.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKui MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparienue sHepruu Npu rapMOHUYECKUX KOICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
DHEPTUU B UJCATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennplii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AJICKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpum mnocCIenOBAaTEIbBHOM COEAMHEHWUU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJ€OaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccienoBanye NEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHenus. I[lepuon. CkopocTb
pacrpocTpaHeHuss W JuIMHA BOJHBL. [lomepeuHble W NpPOJOJNBHBIE  BOJHBI.
HnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTtanusa BektopoB E, B, V B anmektpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHHuYecKue YCTpONCTBa M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpOAHOU cpene. JIyd cBera. ToueUyHbI UICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0paxkeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. LBer.

ColOuparomie U pacceuBaroliie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bL. [locTpoeHnue uzoOpaxkeHHil B
coOuparolux U paccenBaromux auH3ax. Gopmysia TOHKOW JHH3BI. YBEJIMUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. JudpakiuoHHas pemérka. YCJIOBHE HaOII0ICHUS
[VIABHBIX ~MAaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKUMOHHBIA ammapaTr, MHUKPOCKOIN, TEeJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETa.
OnTtuyeckue mpuodOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. MoJiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JTMH3aX.

Mopenu MuKpockormna, TeJieCKona.

Habmronerne natepdepeHIIny CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[Toy4yenue cexkTpa ¢ mMOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl



W3mepeHne nokasaTessi peJoMIICHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTENIBHOCTH: HWHBAPUAHTHOCTh MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBbHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpPAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl ¢ DHEPrUel U UMITYJIbCOM PENSTUBUCTCKON YaCTHUIIbI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3Hepruu (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotordexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE TMPUMEHEHHUe: (POTODIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHiO o -4acTHII.
ITmanerapHas Mogmens aroma. lloctynatel bopa. M3nydeHue u moriomeHue
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHS DSHEPIHMHM Ha Jpyro. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJTu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue iMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuto  cocrasa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4eHHUs.
Bimsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.
Anbda-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIN Oerta-pacman. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl siapa.
S nepHble peakuuu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDA.
TexHuyeckue yCcTpoucTBa U IPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3HPYIOIINX YACTHUL.
Yuenuueckuii axcnepumenm, nabopamopmusvie padbomul
HccnenoBanre TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3BI, IUIAHETHI, UX BHIAMMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIEAOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabmooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUH JJIsI OTPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro NOMyIapus U pKUe 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, miuanet, Mneynoro [lyru.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u acTpOHOMUM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHpPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKON KapTUHE MHpa, MECTO
(GbU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbie CBI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3E€M C KypCcaMH MaTE€MaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOICIIb, U3MEPCHUE.

Mamemamuxka: peumieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp U 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM NMPUPOJE, ONITUUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPATbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3aHNE 3EMIICTPSICEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHIAYKIMOHHAs I€4Yb, pajap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHU

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX B MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTb OOYYarOIUXCAd PYKOBOJCTBOBATHCS
c()OpMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CHUCTEMOM ILIEHHOCTHBIX
OpUEHTAlM{, TMO3UTHBHBIX BHYTPEHHUX  YOEXKJCHHI, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PaCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIPaBIICHUI
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMH 00YUaIOIIErocsl Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpecax Ipa)kIaHCKOTrOo
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKON IE€ATEIBbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OILIEHHMBATh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OYyAYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU;

6) K0JIOTNYeCKOr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJOTMYECKHUX Ipodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILEH Cpelle Ha OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKM  OCYLIECTBJIATH NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh MHAUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune aeicTBUs:
CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaIM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JeATCIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIABJISIT 3aKOHOMEPHOCTM M MPOTUBOPEYUSI B  PaccMaTpUBaEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEABHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciiegoBarejbLCcKue 1eMCTBUSA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMU yUE€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelIieHusl 3a1ad (HU3NIECKOTO COJACPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IMO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYYECHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEOOPa3OBaHUI0 ¥ TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1aCTH (DU3UKH;

BBISBJISTh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHsS, HaXOJIUTh apryMEHTHhI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBIC B XOJEC PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (DU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPCHOCUTh 3HaHUA 10 (U3MKEe B TPAKTUYECKYIO 00JacTh
JKM3HEIEATCIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE abTEPHATHBHBIC PEIIICHUS.

Pabora c nunpopmanueii:

BJIaJICTh HAaBBIKAMHM TOJYyYCHHS HMHGOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 WHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHMIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHHWS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS WH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATILHYIO
dbopMy TIpEICTABICHUS M BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA:
OCYILIECTBIISATH OOIIEHHE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U WHAUBUIYAJIBHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éTOoM 0OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh L[EJIM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTHKEHMIO: COCTAaBJIATh IUIAH JCHCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO y4YaCTHHKA KOMAaHIbl B
00U pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3ULUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B O0JaCTH
(bU3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEPIIAEMbIX JEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTrO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeITLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporecce AOCTHWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyYarOUTUXCs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hEepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBATBCA K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO ILIEJIH U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMITaTHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMTOHUMATh SMOIIMOHAIIBHOE COCTOSHUE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWHW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIHKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuaabHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN I'a3, MOJEIN CTPOCHMS Ia30B, KUIAKOCTEH U TBEPIBIX TeJl, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IpU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



AEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JIBIDKEHUE, CBOOOJHOE TMajeHre TeJ, IABMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMojieicTBue Ten, uddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl ITPU HArPEBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIapeHUe, KOHACHCAIMs, IMJIaBlIEHWE, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTH BO3/yXa, MMOBBIIICHHE JTABJICHHS Ta3a MPU €ro HAarpEBaHUU B 3aKPHITOM
COCyZe, CBSI3b MEXKIy IapaMeTpaMu COCTOSHHUS Ta3a B HM30MPOIECccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, WCIONb3Ys (DU3NUECKUE BEITUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TENla, KHHETHYeCKas DHEPTrusl, MOTCHIMAIbHAS DHEPrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; TPH ONUCAHWW TIPABHIHBHO TPAaKTOBAThH
(bu3MYECKU CMBICI HCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (HU3MYECKYIO BEIMYUHY C JPYTUMU
BEITMIMHAMU;

ONHMCHIBATh W3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHS,
UCIIONIB3ysl (DU3MYECKHE BEIMYWHBL: JaBJICHUE Tasza, TEeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIHsl XaOTHUYECKOTO JBUXKEHHUS MOJIEKYJI, CpEIHEKBaApaTUIHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI JHEprusi, padbora rasa,
KOA((PUIIMEHT TMONE3HOTO JCUCTBHS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUHU
MPaBUIBLHO TPAKTOBaTh (U3UYECKUH CMBICT HCHOJB3YEMBIX BEIMYWH, WX
o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJbl, CBA3BIBAIONIUE JIAHHYIO
(pU3MUECKyIO BEJIMUMHY C APYTUMH BEJIUUNHAM;

OMMKCHIBATh U3YUYCHHBIE IJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHsI (TTPOIIECCHI), UCTIONB3YS (PU3NYECKHE BEITWUYMHBI: JICKTPUICCKUN 3apsij,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, MMOTEHITHAN, Pa3HOCTh MMOTEHITNATIOB,
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3YyEMbBIX
BEITMYMH, WX OOO3HAYCHMS] W €IUHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JTaHHYI0 (PU3UYECKYIO BEJIUYHHY C APYTUMH BEITMYUHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3Ys (PU3HUCCKHEC
3aKOHBI ¥ IIPUHIMIIBL: 3aKOH BCceMUpHOTo Tsarotenus, I, 11 u III 3akonsl HeroToHAa,
3aKOH COXpaHEHUS MEXaHUYECKOW DHEPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMKA CHJI, TIPUHIIAIT PAaBHOMPABUS WHEPIUATBHBIX CHUCTEM
oTcuéTa, MOJICKYISIPHO-KMHETHYECCKYI0 TEOPHIO CTPOCHHS BEIECTBAa, Ta30BbHIC
3aKOHBI, CBSA3b CPEIHECH KMHETHYCCKOW SHEPTHH TEIUIOBOTO JABUKCHUS MOJICKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MEepPBbIii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AEKTPUUECKOTO 3apsifga, 3akoH KyioHa, TpW 3TOM pa3idyaTh CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX OE30MAaCHOTO MCIOIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIIOTE3y Y4YeOHOTO DKCIIEPUMEHTa,
coOupaTh yCTaHOBKY U3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIMpOBATH BHIBO/IBI,

OCYUIECTBJISATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaTh HU3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYCCKUMHU  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yIbTAThl IMOJYYECHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIIEIOBAHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENILCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy1I0BaHUS;

pemarb pacy€éTHble 3aJayd C SIBHO 3aJaHHOM (DUM3MUECKOW MOJEINbIO,
UCTIONB3YS (Pr3MUecKrue 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4i: BHICTPANBATh JOTHYECKH HEMPOTUBOPEUHBYIO
[ENOYKY PACCYXJCHUU C OMOpON Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHE ABIICHUS,

UCIIONBb30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIINN
Y TIPECTABJICHUS YYEOHON M HAy4YHO-MOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE NPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEaE;



paboTaTh B TIpyNNe€ C BBIIOJIHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYHIBI, PAMOHAIBHO paCHpenesisiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUsX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCMaTPUBAEMOM TPOOIEMBI.

K konmy oOyuenus B 11 kjacce mnpeamMeTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJOCTHOCTh M €IMHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (UBUYECKUX MOJCICH:
TOYECYHBIN AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBI UCTOYHUK CBETA, sJIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacro3HaBaTh (pU3MYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAUHAMUKHU M KBAHTOBOW (DU3UKH: DJICKTPUUECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpPAaHEHUE CBETa, OTPaXKE€HUE, MPeTIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alUs CBETa, JHUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3phext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJa, €CTECTBEHHAass W HCKYyCCTBEHHas
PaOaKTUBHOCTH;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (IEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHUE,  DJEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTHONB3YS (DU3UYECKUE BEITHMYMHBIL:
AIEKTPUUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJICKTPOJABUKYINAsl Cuila, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIyKTUBHOCTb
KaTYIIIKU, SHEPrys AJIEKTPUYECKOT0 M MArHUTHOTO TMOJIed, MEepHoJ M YacToTa
KojeOaHnii B KoyieOaTeTbHOM KOHTYpE, 3apsij W CWia TOoKa B TPOIEcce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paccTosHuE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEeMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
GbopMymbI, CBS3BIBAIONIME JAHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEITMYMHAMU;

ONHUCHIBATh H3YYECHHBIE KBAHTOBBIE SBJICHUS U MPOLECCHl, HCIOIb3YA
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJIbC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
WCITOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHATM3UPOBATh (PU3UUYECKHE TMPOIECCHI U SBICHUS, UCIOJIB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapalIeIbHOTO
COEIMHEHUs MPOBOAHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE OWHINTEHHa Mg Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYyJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4HCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIBI, 00JACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIS IPOBOTHUKA
C TOKOM, cuiibl AMriepa u cuibl JIopeHna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIEPUMEHTHI 0 MCCJICNAOBAHUIO (DU3UUYECKUX SIBJICHUU W
MPOLIECCOB C HCMOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHUI: IMPU STOM
dbopmympoBath TpobiieMy/3aady M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHUpPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEpPEHUs (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYHMH C HCIOJb30BaHUEM
NPSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (HUKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (DPU3UUECKUX BEJIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJII0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HCCIEIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEeNOBATEIBCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIB3Ys (PU3UUECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4u
BEIOMPATHh (PU3NYECKYI0O MOJEINb, BBIACIITh (PU3MUECKHE BEIMUMUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ peIleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHYECKH HEMPOTUBOPEUHBYIO
LENOYKY pacCyk JE€HUH C OMOpOM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
(duznueckue BICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAYyYHO-IOMYJISIPHOM MH(pOpMALUH, [TOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacCHOTO MCIOJIH30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEJICHUS B OKPYKAKOIIEH Cpee;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3MYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJleKBATHO OLICHHWBATH
BKJIaJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMOn IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB U TeM uupoBbIe
Ne o/ P Kontpoabnbie | IlpakTHueckue (udpp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcesbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3uKa ¥ METObl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' s Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubnuoreka [{OK
2.1 K
fHeMatHia > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 hitps://m.cdsoo.ru/ 74172
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubmuorexa [JOK
’ TECOPHH https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.odsoo.r/TE41b72
13 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [JOK

@dazoBbIE IEPEXOBI

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



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

Uroro no pazgeny

24

Paznen 4. JIEKTPOJANHAMUKA

bubnunoreka LIOK
4.1 C) 10
FEKIpoCTaTI A https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnmnoreka HOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PezepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. JIeKTpOMarHuTHas 1 | 3 bubmmoreka [JOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHU4YeCKHE U JIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97c
29 MexaHU4YecKue U 3JIEKTPOMArHUTHBIC 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoteka IIOK
23 0) 10 3
e https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI cIeIUaIBHON TEOPUHU 4 1 bubmuoreka [JOK
' OTHOCUTEIIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bubnunorexa LIOK
4.1 2 5 6
FICMEHTBT KBAHTOBOM OTITHICH https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aToma 4 bubnuotexa [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

https://m.edsoo.ru/7f41c97¢

43

ATOMHOE SApO

bubnunorexa LIOK
https://m.edsoo.ru/7f41c97¢

Uroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pasaeny 7
Pasznen 6. OGOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngﬁ;ﬁfggﬁ)gﬁi 1c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ®dusnka — Hayka o npupoje. Hayunsie 1 bubmmoreka [JOK
METOBI IO3HAHUS OKPYXKAKOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B hopMupoBaHuu
2 COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B 1 bubmorexa HOK
p . y P up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTHU JIIOIEH
Mexanunueckoe aBuxeHue. OTHOCUTENIbHOCTh
3 MexaHu4ecKoro AsumxeHus. [lepememnienue 1 bubmmorexa [JOK
- HeP ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHUE
4 PaBHOMEpHOE TPIMONMHEHHOE IBIKCHNE 1 bubmmorera [TOK
P p https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnorexa [JOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e¢
6 CBoOonHOe majeHne. Y CKopeHue 1 bubnuotexa [JOK
CBOOOAHOTO MaJACHUS https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nenxenue. JBmkeHne 1 bubnnorexka [JOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun oTHOCUTENBHOCTH [ anmunes.
8 HNuepnuanbable cucteMbl oTcueTa. IlepBriil 1 bubmnorexa LIOK
P F P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [Ipunuun cynepno3uuuu | bubnmoreka [JOK

cui. Bropoii 3akon HerotoHa st

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8

MaTCpHaHBHOfI TOYKH

10 Tperunii 3akoH HproTOHA 17151 MaTepHATIBHBIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMUPHOTO TsAroreHus. Cuina bubnmoreka [JOK
TskecTu. [lepBas kocMHuyeckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena
yupy M https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapounment tperns. Cuna
13 CONIPOTHUBJICHUS NIPU ABUKECHHUH TeNa B bubmorexa LHOK
P P https://m.edsoo.ru/f0c3£76
JKUJKOCTHU WM ras3e
[TocTynaTenbHOE U BpamiaTeIbHOE TBUKEHUE
14 a0CcoMIOTHO TBEPAOTO Tesia. MOMEHT CHIIBI. bubnuorexa [JOK
I1imeyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HMiynsc MaTepralibHOW TOUKHU, CUCTEMBI
15 MaTepualbHbIX ToueK. IMIyJibe cuibl. 3aKOH bubnnoreka [JOK
COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKEHUE
Pabota u momHOCTh cuibl. Kunetunaeckas
16 sHeprus MmarepuanbHON Touku. Teopema 00 Brommorexa LHOK
p P o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETHUYECKOM SHEPT U
[TorennnaneHas sHeprus. [loreHnnanbHas
17 SHEPTHUS YIIPYTO AePOPMUPOBAHHOM bubnuotexa [JOK
npykuHbl. lloTeHnanbsHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHunanbHple 1 HEMOTEHIUAIBHBIE CUIIBI.
bu6mmorekxa [IOK
18 CBs13b pabOTHI HEMTOTEHIIMATBHBIX CHII C

H3MEHEHHEM MEeXaHHMIECKOM OHCPIruun

https://m.edsoo.ru/ff0c478¢



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
https://m.edsoo.ru/ff0c478c

CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYeCKOM OHEPIrun

19

JlaboparopHnas pabota «VccienoBanue cBsI3u
paboThI CUIIBI C U3MEHEHHEM MEXaHHUECKON
SHEPruu Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KTy Ta»

20

KonTtponsnas padora no teme «Kunematuka.
Junamuka. 3aKOHbI COXpaHEHHUSI B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON TeOprHu. bpoyHOBCKOE
newkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABUKEHUS U B3AaUMOJICHCTBUS
yacTHUl BeuiecTBa. Monenu cTpoeHust ra3os,
JKUJKOCTEN U TBEPABIX Tl

23

Macca monekyin. KonnyectBo BemiecTsa.
[TocTostHHas ABoraapo

24

Tennosoe paBHOBecue. Temmeparypa u e€
usmepenue. lllkana remneparyp Llenbcus

25

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTypa Kak Mepa cpeiHen
KHMHETUYECKON SHEPTUH IBHXKEHUS MOJIEKYJI.
VYpaBnenue MenaeneeBa-Knanerpona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

28

JlaGopatophas pabota «MccnenoBanue
3aBUCHUMOCTH MEX/y IapamMeTpamMu
COCTOSTHUS Pa3pEKEHHOTO ra3ay



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

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bubmuorexa [JOK

29
rpaguyecKoe NpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BHyTpeHHs SHEprus TepMOAMHAMUYECKON
30 CHCTEMBI M CIIOCOOBI €€ N3MECHCHUS. bubnuorexa [JOK
KonuyecTBo TemtoTsl u pabota. BHyTpeHHSs s https://m.edsoo.ru/ff0c5952
SHEPrUst OJJHOATOMHOIO UJICATBLHOTO Ta3a
31 Buae! Tennonepenaun bubmmorexa [IOK
A pel https://m.edsoo.ru/ff0c5¢c36
VYV nenpHas TENI0EMKOCTh BELIECTBA.
bu6mmoreka [IOK
32 KonnuecTBo TEMI0THI MpH TEIIIONEpeIaye.
. https://m.edsoo.ru/ff0c5¢36
AnuabaTtHblIii mporiiecc
1 IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
NIPUMEHEHHE K U30IPOoIieccaM https://m.edsoo.ru/ff0cSefc
34 Heo6patumocThb MpoIieccoB B IPUPOJIE. bubmuoreka [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevicteust u KII/ TermoBoit bubmuoreka [JOK
MalTuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJornyeckre npoodaeMbl TEIIOIHEPTeTHKU
18 O6o6maromuit ypok «MonekymspHas bubnmnorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «MomnekynsipHast puzuka. OCHOBBI bubmmorexa [TOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI)
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnuoreka [IOK
Ucnapenue n kunenune https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAS U OTHOCHUTEIIbHAS BIIAYKHOCTH bubmuorexa [JOK

BO3Ayxa. HachlleHHbIH map

https://m.edsoo.ru/ff0c64d8



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
https://m.edsoo.ru/ff0c6938
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Teépnoe Teno. Kpucramnnueckue u
aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB

bu6mmoreka [IOK

42
KpucTauioB. JKuJIKue KpUcTalIb. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBienue u kpucTauM3auus. Y geiabHas bubnunoreka HOK
terutota miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 YpaBHEeHHE TEIIOBOTO OanaHca
P https://m.edsoo.ru/f0c6820
45 OnekTpu3zanus Ten. JIEKTPUUECKUH 3aps. bubnuotexa [JOK
JIBa BUa 3IEKTPUUECKUX 3aps/I0OB https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(l):)J'I MPOBOJHUKH 3a1ff))H COXpaHEHUs bubmmorera [TOK
yip ’ P https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsia
47 B3aumopeiictue 3apsiioB. 3akoH KynoHa. bubnnoreka [JOK
TodeuHblil 2JIEKTPUUYECKUH 3apsij https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTD 37EKTPUUECKOTO MOJIS.
48 [IpuHIUIT CynIEpIO3UIUMU ANEKTPUUECKUX bubmmorexa [TOK
P uH P B .. P https://m.edsoo.ru/ff0c6df2
nosieit. JIuauu HanpsKEHHOCTH
49 PaGora cun anexTpocTaTHuecKoro moJsl. bubnuoreka [IOK
IToTennuan. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6£00
[TpoBOAHMKY U AUDIIEKTPUKH B
P A P bubmuorexa [JOK
50 AJIIEKTPOCTATUYECKOM TIOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnektpoéMkocTb. Konnencaro
p 8 p https://m.edsoo.ru/ff0c7126
5 DNEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubnmnoreka [JOK
DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHast pabota "M3mepenne
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3JIEKTPOEMKOCTH KOHeHcaTopa"

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/ICHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHWHOTO MPUHTEPA. DIICKTPOCTATHUECKAS
3amuTa. 3a3eMJICHUE DIEKTPOIIPHOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymectBoBanus. [locrosunsii Tok. Cuiia
toka. Hanpsoxenue. ConpoTuBieHue. 3aKoH
OmMa 1t yyacTka Lenu

56

[TocnenoBarenpHOE, apauIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopnast pabora «3yuenue
CMEIIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7410

57

PabGoTa 1 MOIIIHOCTB AJIEKTPHUYECKOTO TOKA.
3akoH J[xoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A1 OJTHOM (3aMKHYTOI)

BHCKTqueCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue 2/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET 0
CONPOTUBIICHUS

0.5

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

59

Pesepubriit ypok. KonTponbsHas padora 1o
teme "DnekrpoanHamuka" / Beepoccuiickast
poBepoyHas paborta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maromuii ypok «JIeKTpOIuHAMUKAY /
Bcepoccuiickas mpoBepodHas paboTa

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

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaJuI0B. 3aBUCUMOCTb CONTPOTUBIICHUSI
METAJJIOB OT TEMIIEPATYPHI.



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

CBepXxnpoBOIUMOCTb

DJIEKTpUUYECKUi TOK B Bakyyme. CBoicTBa

62 1
AIEKTPOHHBIX ITYYKOB
[TomrynpoBoIHUKH, UX COOCTBEHHAs U
. bubnmoreka [JOK
63 MpUMecHas MpoBOAUMOCTh. CBOMCTBA p—n- 1
https://m.edsoo.ru/ff0c84ae
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI
DJIEKTPUUYECKUI TOK B pacTBOpax U
64 paciuiaBax 3J€KTPOJIUTOB. | bubnnoreka [HOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIHN3
DIIEKTPUYECKHI TOK B Ta3ax.
. . bubmuoreka [JOK
65 CamocTOsTEeTbHBIN 1 HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DeKTpuuecKre mpuOopsl U YCTPOIMCTBA U UX
66 1| aKTII;IeCKOG m PII)MeHSHI/Ie }{'[ I;Bpma 1 bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTU
KonTponbHas pabota mo Teme
67 «Qnekrpocrartuka. [locTosHHBII 1 bubnnorexka [JOK
JJIEKTPUYECKUN TOK. TOKH B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepBHblit ypok. O0o0mmaronmii ypok mno 1 bubnuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie  IIpakTnueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl

ITocTossHHBIE MATHUTHI U UX

| B3auMo/ieiicTBue. MaruutHoe nosie. Bektop 1 bubnuorexa [JOK
MarHUTHOM UHAYKIMH. JIMHUKM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKIUU
MarauTHoe 1oJie MPOBOJIHUKA C TOKOM. B 10K

o HOJINOTEKA
2 OnbiT OpcTena. Bzaumoaenctaue 1
https://m.edsoo.ru/ff0c98fe

MIPOBOJHUKOB C TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bu6nmoreka LIOK
MAardUTHOTO IOJI KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO T0JIS1 HA TPOBOJHUK C

4 tokoM. Cunia Amriepa. JlaboparopHast pabota | | bubnmnoreka [JOK
«Hccnenosanue NeMCcTBUS NOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
JleficTBMe MarHuTHOTO MOJIS Ha Bu6 OK

HOIHNOTEKA
5 JBIDKYIIYIOCS 3apsDKEHHYI0 yacTuiry. Cuna 1 httos://med 3 0944
PS://M.€ds00.1u, C

Jlopenmna. Pabora cunsl Jlopenia
DnekTpoMarHuTHas UHAYKIus. [ToTok

6 BEKTOpa MarHUTHOM MHAYyKuuu. 31C 1
WHIYKUIWU. 3aKOH 3JIEKTPOMarHuTHOM
unaykuuu Papanaest

- JlaGopatophas pabota «MccnenoBanue | 1 bubmuoteka [JOK

SABJICHUSA 3JICKTpOMaFHI/ITHOI>'I HUHAYKIUH

https://m.edsoo.ru/ff0cals50



https://m.edsoo.ru/ff0c9778
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NHayKTUBHOCTG. SIBIIEHHE CAaMOMHTYKIIUH.
OJIC caMOMHAYKIIUUA. DHEPTUSI MATHUTHOTO
0JIs1 KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE
nosne

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

TexHuyeckue ycTpoHCTBa U UX PUMEHEHUE:
IIOCTOSIHHBIE MAarHUTBI, SJIEKTPOMAarHuThI,
AIIEKTPO/IBUraTENb, YyCKOPUTEIIN
3JIEMEHTApHbIX YaCTUIl, UHAYKIIMOHHAS I1€Yb

10

O06o6marmuii ypok « MarHuTHOE T0JIe.
3HeKTpOMaFHI/ITHa$I HHIAYKOUS»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponpHas padora o teme « MarHuTHOE
noJie. DIIEKTPOMarHuTHasI UHTYKITUS)

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXaHUYECKHE KOIeOaHNUsI.
["apMonnueckue KoneOanus. Y paBHEHHE
rapMOHHYECKHX KoyeOanuii. [IpeBpamienue
SHEPrUuu

bubnunoreka LIOK
https://m.edsoo.ru/ff0cat06

13

JlaboparopHas pabota «lccrnenoBanue
3aBHUCHUMOCTH TIEPUO0/Ia MAIbIX KoJeOaHu
rpy3a Ha HUTH OT JIJTMHBI HUTH U MacChl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHUs B U1€aTbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHUYECKUMHU U 3JIEKTPOMarHUTHBIMU
KoJie0aHUsIMU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPrUH B HJICATHHOM KOJIeOaTeTbHOM
KOHTYpe

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0ca600
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HpCI[CTaBJIeHI/IC 0 3aTyXaromux KOJICOaHHIX.
BBIHY)KIICHHBIC MeXaHUYECKHE KojieOaHus.

bubnmoreka [IOK

16 Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMarHUTHbIE KoJeOaHus
[TepemennsbIii Tok. CuHycOMAANBHBIN
17 IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubmuoreka [JOK
TOKa. AMIUTUTYAHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAUEHUE CUJIbI TOKA U HAIIPSHKEHUSI
18 Tpauchopmarop. [IponsBoacTBo, epenava u
noTpedIeHUE 3JIEKTPUUECKON SHEPTUU
Y CTpOoNCTBO U MPaKTUUECKOE IPUMEHEHNE
19 AIEKTPUYECKOTO 3BOHKA, TEHEPATOpa bubmmorexa [IOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKA, JINHUM 3JIEKTponepe1ay
DKOJIOTMYECKUE PUCKHU ITPU POU3BOJICTBE
20 31eKkTpo3Hepruu. Kynbrypa ucnosb30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU
MexaHuueckne BOJIHBI, yCIOBUS
)1 pacnpoctpanenus. [lepuon. Ckopocts bubmuorexa [IOK
pacrpocTpaHEeHHs U JUIMHA BOIHEI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie U MPOJIOJIbHBIE BOJTHBI
) 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYyKa. bubnnorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
” ONeKTpOMarHUTHbHIE BOJIHBI, UX CBOMCTBA U bubmuoreka [IOK
ckopocTtb. [Ikana 3;1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI paOCBSI3U U TEJIEBUACHHUS.
PazButue cpencts cBs3u. Pangnonokamms
25 KonTtponbHas padora «Konebanus u BOTHB» bubnrorexa LHOK

https://m.edsoo.ru/ff0cc6f8
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[TpsimonuHeHOE paclipocTpaHeHue CBeTa B

26 OHOPOIHOM cpene. ToueUHbI HCTOUYHUK buGnuorexa [IOK
P peate. https://m.edsoo.ru/ff0cd350
cBera. Jlyu cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [TocTtpoenne n3o0pa>keHuit B IIIOCKOM bubmmorexa [JOK
' P P https://m.edsoo.ru/ff0cd4e0
3epKaje
[Ipenomiienue ceera. IlonHoe BHyTpeHHEe
28 orpaxxenue. IIpeaenbHbINA YroJI IIOJIHOTO bubnmorexa LHOK
P P J https://m.edsoo.ru/ff0cd 7f6
BHYTPEHHETO OTPaKEHUS
79 JlabopaTtopHas pabota «3mepenue bubnnoreka [JOK
[oKasaresist IPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3o0paxeHuil B TMH3E.
30 ®dopmyJia TOHKOM JIMH3BL. Y BETUUCHUE bubmmorexa [IOK
Py ' https://m.edsoo.ru/ff0cddle
JIMH3BI
31 JlabopaTtopHast pabora «HMcciaenoBanue
CBOMCTB M300paKCHUH B JIMH3AX»
Hucnepcus ceera. CloXHBIH cocTaB 6€10ro
32 cseta. LIer. JlaboparopHas paboTa
«Habnronenne qucnepcuu cBeTay
13 Wntepdepentus ceta. Audpakus cera. bubnmnoreka HOK
JudpakumonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonnepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [JOK
ITonspusanus csera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpuOOPHI M YCTPOICTBA U
YCIIOBUS UX 0€30MacHOr0 MPUMEHEHUS
['paHuUIbI MPUMEHUMOCTH KIACCUUYECKOM
. bubmuoreka [{OK
36 MexaHukH. [locTynarsl cnenuanbHON TEOpUU

OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHTENHLHOCTD OIHOBPEMCHHOCTH.

bubnunoreka LIOK

37
3aMe/IJIeHHe BpEMEHU U COKpAIleHUE JTUHbI https://m.edsoo.ru/ff0cfa42
DHEPrus U UMITYJIbC PEISATUBUCTCKON
38 yactuilbl. CBSI3b MacChl C YHEPTUEH U bubmorexa HOK
HEL P https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPIHUsl MOKOS
39 Kontponbhas padora «Ontuka. OCHOBBI bubnmnoreka HOK
CIIELIMATIbHOM TEOPUU OTHOCUTEIBbHOCTI) https://m.edsoo.ru/ff0cf610
40 ®otonsl. Dopmyna [Inanka. DHeprus u bubnmnoreka HOK
UMIYJIBC (OTOHA https://m.edsoo.ru/ff0cfel6
41 OTtkpeiTHE U HccaenoBanue Gorodddexra. bubnnoreka [JOK
Omeitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl Gpororddexra. YpaBHeHUE
42 3ﬁHIHT€§Ha nq;)[q)(boroaq);ema «Kpachnas bubmmorexa LIOK
! P https://m.edsoo.ru/f0d01 5e
rpanuna» Gorodpdexra
43 Hasnenue ceera. Onbrtel [1. H. JIeOenera. bubmmoreka [JOK
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpomucTBa U NpakTUYECKOe
44 npUMeHeHue: (OoTorNEeMEHT, GOTOAATUHK,
coNTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3aga4 mo reme « 3JE€MEHTBI bubmmoteka IIOK
KBaHTOBOW OIITHKI) https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI
46 Pesepdopna no paccesHuro o-yactu bubamorexa LOK
PGOPL P t https://m.edsoo.ru/ff0d091a
[Inanerapnas Mmozienb aToma
bubnunoreka LIOK
47 IToctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
43 W3nydyenune u nornomieHue GOTOHOB MPHU bubnuotexa [JOK

nepexoae atomMa ¢ OAHOIO YPOBHS SHEPTUU

https://m.edsoo.ru/ff0dOafa
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Ha Jipyroi. Bujasl ciekTpoB

49

BomnHoBEIe cBoiicTBa yacTuil. BoaHEI 1€
Bbpoiina. KopnyckynsipHO-BOJHOBOM
nyann3M. CIIOHTaHHOE M BBIHYKACHHOE
U3IIyYCHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATHOAKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpeneneHuio cocrasa
pPaarOaKTUBHOI'O U3TYUYCHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anb(da-, 6eta-, raMmma-u3IydCHUSI.
Brnusaue pPaanOaKTUBHOCTH HaA JKUBLIC
OpTraHU3MBbI

52

OTkpeITHE IPOTOHA U HEMTpoHa. V30TOMBI.
Anbda-pacniaa. DIEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3IIy4yeHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HyKIIOHOB B siape. S nepHbie
peakuuu. Saepusiit peaktop. [Ipobiaemsl,
MEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AIEPHOMN DHEPrEeTUKH

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpBITHE
no3uTpoHa. MeTo el HaOIIOIEHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHII.
Kpyruslii ctonn «@yH1aMEeHTaIbHbBIE
B3auMoiecTBuUsA. EAMHCTBO usnueckoit
KapTUHBI MUPa»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pazBuTHs acTpoHomuu. IIpuknaanoe
Y MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHoMuHU. Bua 3BE€31HOTO HebA.
CozBe3aus, apKue 3BE31bl, INIAHETHI, UX
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BUJIHUMOC IBHXCHHC. ComnHeunas cucrema

56

Connne. ConHeu”as akTUBHOCTE. MICTOYHUK
sueprun CoJiHIIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE3/1bI TNIABHOI MOCIEI0BATEILHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOXKICHUH U
sBositonnu CosHLa U 3BE37

58

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
Apax rajlakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonbuioro B3psiBa. PenuKkTOBOE U3IyUYEHHE.
MeraranakTuka

60

Hepemennsie npo6ieMbl aCTPOHOMHH

61

KonrtpomnbHas pabota «D1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o6maromuit ypox. Pois ¢pusuku u
aCTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJOTMYECKOM, COITMAILHON U I THUECKOU
cdepax AeITeTbHOCTH YelIOBeKa

63

O6o6maromuit ypok. Pois u Mmecto pusuku
Y aCTPOHOMUH B COBPEMEHHOMN HAyYHOUN
KapTHUHE MHUpa

64

O6o06matomuii ypok. Pons puzmndeckoit
Teopur B ((OPMUPOBAHHH MTPEICTABICHUH O
buznyecKoil kKapTuHe MUpa




O6o06maromuii ypok. Mecto ¢pusudeckoit
65 KapTUHBI MUpPA B 0011EM psTy COBPEMEHHBIX 1
€CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O
npupojie
66 Pe3epBHbIil ypok. MarHuTHOE MOJIE. |
DJEeKTpOMarHUTHAs UHIYKLIUS
67 PesepsHblit ypok. Ontuka. OCHOBBI |
CIEMaJIbHOM TE€OpUH OTHOCUTEIBHOCTH
63 Pesepnblit ypok. KBanroBas ¢puzuka. | bubnuoreka [IOK
DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax pojib U MecTo (PU3MKH B
(OpMHUPOBAHUM COBPEMEHHOW HAyYyHOW KapTHHBI MHpa, B PAa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJOTIHH, B IPAKTUYECKON NEATEIbHOCTU

Jonen

10.2

Y4uTHIBaTh TPAaHUIBI TPUMEHEHUS! U3yUYCHHBIX (PU3MYECKUX MOJIENei:
MaTepuaibHas TOYKa, MHEpLHUalbHas CUCTEMa OTcuéra, abCOIIOTHO
TBEPAOE TEJO, UACATbHBIN I'a3; MOACIN CTPOCHHUS I'a30B, KUIKOCTEN U
TBEPABIX Te€J, TOYECUHBIM DSJIEKTPUUECKUN 3apsA] — IpPU DPELICHUU

¢duznyecKux 3a1a4y

10.3

PacnoznaBath pusmyeckue siBiaeHus (Ipolecchl) U OOBIACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETHUYECKON TeopHuu
CTPOSHHSI BEIIECTBA M  DIIEKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBHKECHHE, CBOOOJHOE MaJCHUE
TeJN, JBUXKEHHE I0 OKPYKHOCTH, WHEpIHs, B3aUMOJEHCTBUE Tell;
mudp¢y3us, OpOYHOBCKOE JBI)KEHHE, CTPOEHHE HKHMJIKOCTEH W
TBEPABIX  TeJ, M3MEHEHHe oO0bEéMa Tel TMpU  HarpeBaHUU
(oxJaxaeHun), TETUIOBOE paBHOBECHE, HCMapeHue, KOHACHCAIUs,
MJIaBJCHUE, KpUCTAJUIM3alus, KHUIIEHHWEe, BIAXKHOCTh BO3/YyXa,
MOBBIIICHNE IABJIICHUs Ta3a MPU €T0 HATPEBAaHUH B 3aKPBITOM COCY/IE,
CBS3b MEXAY IIapaMeTpaMu COCTOSIHHS Ta3a B HW30IPOIEeCccax;

SJICKTpU3alus TCI, B3aPIMO)IeI>'ICTBHe 3apgaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIDKEHUE, UCHOJIb3ys (u3mueckue
BEITMYMHBI: KOOPJIMHATA, MYTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tenla, CWIa, WMIYJbC Tejla, KHUHETHYecKass DSHeprus,
MOTEHIIMAJbHAS DHEPrus, MexXaHWudeckas paboTa, MeXaHHUYecKas
MOIIIHOCTb; TIPU OMUCAHUH MPABUIBHO TPAKTOBATh (DU3HUECKUN CMBICI
UCIIOJIb3YEMBIX BEJMYHMH, MX O0O3HAU€HUs M EJWHHULBI, HaXOAWUTH
(dbopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHHY C APYTUMHU

BCJINYHUHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEJI W TEIUIOBLIC




ABJICHUS, UCHOJIb3ysl (U3MUYECKUE BEIMYMHBL: JaBJIEHUE Ta3a,
TEMIIepaTypa, CpEAHsIsl KUHETUYECKass DSHEpPrusi XaoTUYECKOIo
JBUKEHUS MOJIEKYJ, CpEAHEKBAaJpaTU4HAsi CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIJIOThI, BHYTPEHHssl »Heprus, paboTa Tra3a,
KOA(GGUIUEHT MO0JIE3HOI0 JEHCTBUS TEMJIOBOIO JBUIaTels; IpU
ONMCaHUHU MIPaBUIILHO TPaKTOBaTh ¢buznueckuit CMBICII
UCIIONIb3YEMBIX BEIMYMH, MX OOO3HAUEHUS M EIUWHUIBI, HAXOAUTh
(opMyJibl, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMHU

BCJIMYHMHaAM

10.6

OnuceiBaTh M3yYEHHBbIE D3JEKTPUYECKHE CBOWCTBAa BELECTBA U
DIIEKTPUYECKUE  ABIEHUS  (IIPOLIECCHI), HUCIONB3YSd (U3HUYECKUE
BEJINYUHBI: 3JEKTPUYECKUNA  3apsjl,  JJEKTPUYECKOEe  MOJIe,
HanpspKEHHOCTh MOJIS, IOTEHLMAJN, pPa3HOCTb IOTEHUUANOB; IIpU
ONMCAHUU NPABWIBHO TPAKTOBaTh (PU3NYECKUI CMBICI HUCIIOJIb3YEMBbIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAaHHYIO  (PU3UYECKYI0 BEIMYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, HCHOJb3Ys
(du3nyeckre 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsS] MEXaHUYECKOM DHEPIHUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLUI CyNEPIO3UIUN CUJI, TPUHIUII
paBHOIIpaBUs WHEPUUAIBbHBIX CUCTEM OTCYETA;  MOJIEKYISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUS BEILECTBA, ra30BbIe 3aKOHBI, CBA3b
CpeIHEW KWHETUYECKOM JHEPruM TEIUIOBOIO [JBHMKEHUS MOJIEKYJI C
a0COJIIOTHOM TeMIlepaTypol, MEPBBIA 3aKOH TEPMOJAMHAMHUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUECKOTO 3apsaa, 3akoH Kymona; mpu 3sToM
pa3nnyarh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpaXXEHHE U yCIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTHU

10.8

OOBICHATH OCHOBHBIC IMPUHIUITBI JIeicTBUSA MalllnuH, HpI/I60p0B n
TCEXHUYCCKUX YCTpOﬁCTB; pas3jindatb YCJIOBHUA HUX 0e30IacHoro

HCIIOJIBb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BEIMOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAaHUIO (PH3UYECKUX SIBICHUH H
MPOIIECCOB C UCIOIB30BAHUEM IMPSMBIX M KOCBEHHBIX U3MEPEHUH; MPH
3TOM (QOpMyIHpoBaTh NpolieMy (3agady) W THUIOTE3Yy Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  HPEATIOKEHHOTO

000py10BaHUs, POBOAMTH OIBIT U (POPMYIUPOBATH BHIBOJIBI

10.10

OCYIJ_IGCTBJISITB npsIMBIC W KOCBCHHBIC H3MCPCHUA (bHBI/ILIeCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTHUMANIbHBIM CIIOCOO H3MEPEeHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OICHKU HOFpCHIHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAy (DU3MUYECKUMHM BEIMYMHAMHU C
WCIIOJIb30BAHUEM IMIPSMBIX HW3MEPEHMI; MpPU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (UKCUPOBATh pPe3yJbTaThl IOJYyYEHHOW 3aBUCHMOCTH
(¢u3nUecKux BEIMYUH B BUJE TAOJIUI U TPaQUKOB, ENIaTh BHIBOBI 110

pe3yJibTaTaM UCCIIeA0BaHUs

10.12

CoOmomaTe mpaBwia  0€30MacHOrO0  Tpylda TMpU  MPOBEICHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OKCIEpUMEHTa, ydeOHO-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemarp pacuérHbie 3a1auu ¢ SBHO 3aJaHHON (PU3UYECKON MOJEIBIO,
UCTIONB3Ysl (PU3MYCCKUE 3aKOHBI W TPUHIUIBI, HA OCHOBE aHaIM3a
YCIIOBUSL  3aJ]a4ydl  BBIOMpaTh  (PU3MYECKYI0  MOJENb, BBIICISTH
¢buznyeckue BeNTUYMHBI U (POPMYIIBI, HEOOXOAUMBIE I €€ peleHus,
MPOBOAMTH PACUETHI M OIICHUBATh PEAILHOCTH MOJyYEHHOTO 3HAUCHUS

(U3UYECKOIN BETMYUHBI

10.14

Pematsn Ka4CCTBCHHBLIC 3aJa4du: BLICTPAUBATb JIOITN4YCCKHU
HCIIPOTHUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha H3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh NOpU  pELIEHUHM y4YeOHBIX 3aJjad  COBPEMEHHBIE
UH(GOPMALIMOHHbIE TEXHOJIOTUM JUIs TOMCKA, CTPYKTYPHUPOBaHUS,
MHTEpPIIpETallUd W TPEACTABICHUS YYeOHOH M Hay4HO-IOIYJISPHOU
uH(pOpMaLHY, MOJYyYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB;, KPUTHUYECKU

AHAJIN3UPOBATH MMOJIYYaCMYHO I/IH(I)OpMaI_II/IIO

10.16

[TpuBoaMTE TpHUMEPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HAyKU, OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

10.17

Hcnonp30BaTh TEOpETHYECKHE 3HAHUS MO (DU3HKE B TMOBCEAHEBHOU
KU3HH JJ1 o0ecrieueHus 0€30MacHOCTH MpU OOpaIleHnH ¢ IpuoopaMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpPAaHCHHUA 30pOBbA H

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IMOBCICHUA B Oprmaromeﬁ cpeae

10.18

PabGorate B rpyIine ¢ BHIMOJHEHHEM Pa3IMUYHBIX COIUABHBIX POJICH,
MJAHUPOBAaTh  pabOTy  TPYNNBL, PAlMOHATBHO  PACTIPENEIAThH
00sI3aHHOCTH W IUIAHUPOBATh JCATENHHOCTh B HECTAHIAPTHBIX
CUTyalUsIX, aJE€KBATHO OLIEHMBATh BKJAJ KaXXIOr'0 W3 YYaCTHUKOB

TPYIIIBI B pellIeHHe paccMaTpUBaeMoil mpooOieMbl




11 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

JleMoHCTpHpOBaTH Ha NpUMEpax poJib M MecTo (HU3MKK B
(GhOpMHUPOBAaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHUpPa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IMPAKTUYECKON JEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘ICCKOfI KapTUHBI MHUpa

11.2

Y4uuThIBaThH I'paHulbl MPUMCECHCHUA N3YUYCHHBIX (1)I/I3I/I‘ICCKI/IX Moz[eneﬁ:
TOYCUHBIN BHGKTpH‘IGCKI/Iﬁ 3apsan, AACpHas MOACIIb aToMa, HYKJIOHHAasA

MO/IENIb aTOMHOT'O Si/Ipa MPH peleHrH (prU3ndecKux 3aaa4d

11.3

PacrioznaBath (u3nyeckue sBJICHHS (MPOIECCHI) U OOBACHATH MX Ha
OCHOBE 33aKOHOB  DJJIGKTPOJMHAMUKA W  KBAaHTOBOW  (DHU3HKH:
AJIEKTPUYECKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XWMHYECKOE,
MarHuTHOE  JIGHCTBHSI  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
DJICKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MAarHUTHOTO TIOJIA Ha
MPOBOJAHMK C TOKOM U JIBWDKYIIMWCS 3apsiji, JJIGKTPOMArHUTHBIC
KojeOaHUsT W BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpAaHEHUE CBETA,
OTpakeHHe,  TMpelomiieHue, uHTepdepeHnus, audpakuus U
MoJIsIpU3alusl CBEeTa, AMCIEpcHsl cBeTa, (PpoTodnekTpuueckuii rhdext
(potorddexT), cBeTOBOEC MaBICHWE, BO3HWKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPO/a, €CTECTBEHHass W  HCKYCCTBEHHAS

pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh  HW3y4YEHHBIE CBOWCTBA  BEIIECTBAa  (DJIEKTPUUYECKHUE,
MAariuTHBIC, ONTHYCCKHUEC, JJICKTPUYCCKYIO IMPOBOAMMOCTL Pa3JIMYHBIX
Cpel) H DJIEKTPOMArHUTHBIE SBIEHUS (TPOIECCHI), UCHOIB3YS
dbuznuecKkue BETUYMHBL:  JJIEKTPUYECKUH  3apsa, CHila  TOKa,
AIIEKTPUYECKOE  HANpsHKEHHE,  JJIEKTPUYECKOE  CONPOTHBIIEHHE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, MHIYKIMSI MarHUTHOTO
noyst, cuina Awmmepa, cuna JlopeHla, WHAYKTUBHOCTh KaTYILIKH,
SHEPrUsl DJIEKTPUUECKOT0 M MArHUTHOTO TMOJIeH, MEepPUOJ M 4YacToTa
KosiebaHuil B Kose0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B Ipoliecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJe0aHui, ¢boxycHoe
pacCToOdHNUC W OINTHYCCKAad CHJIa JIMH3bI; IIPHU ONHCAHHUU IIPABUIILHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIOJNB3YEMBIX BEIMYUH, HUX
0o003Ha4YeHHs] W EOUHMIIBI; YyKa3blBaTh (OPMYJIbL, CBSA3BIBAIOIINE

JaHHYIO0 (PU3UYECKYIO BETUUUHY C IPYTUMH BeIMYMHAMHU




11.5

OnuceIBaTh HU3YyUCHHBIC KBAHTOBBIC ABJICHUA U MMPOLECCCHI, UCIIOIb3Yys
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTHb J3JICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC CI)OTOHa, nepuon
nmojgypacmnaga, OSHEPTUA CBA3M ATOMHBIX AA€p, IIPH OIHNCAaHUHU
IMpaBHUJIBHO TPAKTOBATb (bH3H‘I€CKHﬁ CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
UX 0003HAYCHUS U CAWHUIIBI;, YKa3bIBATb q)OpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (1)I/I3I/I‘-I€CKYIO BCIIMYUHY C APYT'UMU BCIMYHMHAMHA, BBIYUCIIATDH

3HA4YCHHUC (bI/I3I/ILI€CKOI71 BCJIIMYUHBI

11.6

AHanu3upoBath (U3UYECKHE TPOLECCHl W  SBICHHS, HCIIOIb3YS
¢u3nvecKkue 3aKOHbl W NpUHOUIBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MAapajuleIbHOTO0 COEAMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aKOH 3JE€KTPOMArHUTHOM MHIYKLUWHU, 3aKOH
IPSIMOJIMHEHMHOIO paclpoCTpaHEHUs CBETA, 3aKOHbI OTPAXKEHUsSI CBETA,
3aKOHbl  NIPEJIOMJIEHUS  CBETa, YypaBHEHUE OWHIUTEHHa  AJs
dororddekra, 3aKOH COXpPAHEHHS DJHEPTrUU, 3aKOH COXPAHEHHS
UMITyJIbCAa, 3aKOH COXPaHEHHUs DJIEKTPUUYECKOrO 3apsAna, 3aKOoH
COXpaHEHUsT  MaccoBoro  4ucia, mnocrynarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pachaja; TMpuU D3TOM pa3jinyaTh  CIIOBECHYIO
(GbOopMyIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXXEHHE U yCIOBUS

(rpaHuLIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'IHTI) HalpaBJICHUEC BCKTOpa HWHAYKIHMKU MArduTHOr'O I1I0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CHUJIbI HopeHua

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  ITUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCTIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (GOpMyIUpOoBaTh MpoOieMy (3amady) W THUIIOTE3y Yy4eOHOTO
OKCIEpUMEHTa,  COOMpaTb  YCTaHOBKY W3  MPEIJIOKEHHOTO

060py,£[0BaHI/ISI, MMPOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI

11.10

OcyiiecTBisITh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMsI (PU3MUECKHUX
BEJIMYMH; MPHU 3TOM BHIOMpATh ONTHUMAJIbHBIN CIIOCOO H3MEpEeHUs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbI OLICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DPU3UYECKUX BEJIMYMH C MCIOJIb30BaHUEM
OpSMBIX ~ U3MEPEHWH; TpPH 3TOM KOHCTPYHPOBAaTh  YCTaHOBKY,
buKcUpoBaTh PE3yJbTATHl MOJYYCHHON 3aBUCHMOCTH (DU3MUECKHX
BEJIMYMH B BUJE TAOIUIl U TpadUKOB, JENIaTh BBIBOJBI IO PE3yJIbTaTaM

HCCIea0BaHUsA

11.12

CobOmonaTte mpaBuia 0e€30MacHOTO TpyJAa NpH  POBEIECHUU




WCCIIeIOBAaHUM B paMKax y4eOHOro OKCIEPUMEHTa, Yy4eOHO-
HCCIIEN0BATEIBCKON U MPOEKTHOU AEATENBHOCTH C UCIIOJb30BAHUEM

U3MEPUTENbHBIX YCTPOICTB M J1abopaTOpHOTO 000pYyI0BaHUS

11.13

Pemate pacuérHple 3aauu C SBHO 3aJlaHHON (U3MYECKOW MOJENbBIO,
UCTIONB3Ysl (PU3MYCCKUE 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaIn3a
YCIIOBUSL  3a/Ja4yul  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢bu3uYecKrue BEIMYMHBI U (HOPMYJIbI, HEOOXOMUMBIC NI €€ PEIICHMS,
MIPOBOJIUTH PAcUEThl M OIEHUBATh PEATBHOCTH MOJYYCHHOTO 3HAYCHUS

(bU3HYECKON BETMIMHBI

11.14

Pemars Ka4CCTBCHHBLIC 3aJa4du: BLICTpAUBATb JIOTN4YCCKHU
HCIIPOTHUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha N3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)H31/I‘~IGCKI/IC SABJICHUA

11.15

Hcnonp30oBaTe TpU  peHICHWHM y4YeOHBIX 3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIsl IOMCKA, CTPYKTYPHUPOBaHUS,
UMHTEpIpeTallud M HpPEICTaBIeHUs Y4eOHOW M HayyHO-IOIMYJIIPHON
uH(pOpMaLH, MOJYYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJTM3UPOBATH MOJTydaeMyl0 HHPOPMAIIUIO

11.16

OOBSACHATh TPUHIUIBI ACHCTBHUS MallWH, MPUOOPOB M TEXHHUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOTO HCIIOJIH30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOeHBIX YUEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B IMOBCEIHEBHOMN
JKU3HM T oOecrieueHrs 6€30macHOCTH TP OOpalleHuH ¢ IpuoopaMu
U TCEXHUYCCKUMU YCTpOfICTBaMI/I, IJid  COXpaHCHUSA 3J0pOBbA H

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

11.19

PaGotate B TpyIie ¢ BBINOJHEHHUEM DPA3IUYHBIX COIHMATIBHBIX POIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIbI,  palOHAJIbHO  paclpeiessiTh
00S3aHHOCTH W  IUJIAHUPOBATh JEATEIBHOCTh B  HECTaHIAPTHBIX
CUTyalusX, aJeKBAaTHO OLIEHMBATh BKJIAJ KaXXIOT0 M3 YYaCTHUKOB

IPYIIIBI B pEIlIEHNE pacCMaTpuBaeMoi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3ziena

Kox npoBepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoxae. HayuHnble
METO/Ibl TO3HAHUSI OKpYy:Karouero mupa. Poib
DKCIIEPUMEHTa W TEOpUHM B  IIpoLecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MogenupoBanre (U3HYECKUX SBICHUH |
npoueccoB. Hayunbie runoressl. Gusnveckue
3aKOHbI U TEOpHH. ['paHUIBI MPUMEHUMOCTU
buznuecKkux 3aKOHOB. [Ipunuun
cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(GOpMHpPOBaHHM  COBPEMEHHOM  Hay4yHOMU
KapTUHBI Mupa, B MIPaKTHYECKOU

JIESTEIbHOCTH JI0JeH

MEXAHUKA

#i#HPartH#KMTHEMATUKA

2.1.1

MexaHn4ecKoe IBHXKEHHE. OTHOCUTENBHOCTh
MEXaHUYCCKOI'o JIBUXKCHUS. Cucrema orcuéra.

Tpaexropust

2.1

Ilepemenienne, CKOpOCTh (CpeaHssi CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U YCKOpEHHE
MaTepualbHOM TOYKH, UX MPOEKIHMH HA OCHU
CHUCTEMBI KOOPJMHAT. Crnoxenue

NEPEMELIEHUN U CI0XKEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE JBWKECHUE. I'paduku
3aBHCHUMOCTH KOOpIMHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH u repeMeneHus

MaTepuaIbHOU TOUYKU OT BpEMEHHU




CBoboaHOe majieHne. Y CKOpeHHue CBOOOTHOTO

naacHus

KpuBonuneiinoe nsmwkeHue. PaBHOmepHOe
JIBIKCHHE  MaTepUalIbHOM  TOYKH 11O
OKPY’KHOCTU. YTIJIOBasi CKOpPOCTb, JIMHEHHAas
CKOPOCTb. ITepuon u 4acToTa.

L1eHTpOCTPEMUTENLHOE YCKOPEHUE

Texuuueckue yCTpOMCTBA: CIIUJIOMETP,
JBIDKCHHUE CHApPSIOB, IIEMHBIE W PEMEHHBIC

nepcaadu

[TpakTrueckue paboTHI. N3mepenue
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOLLIEHUS MEXy IYTSIMHU, POUIEHHBIMU
TEJIOM 32  IOCJIEJOBaTEeIbHbIE  pPABHBIC
IIPOMEXYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JBWKEHUHM C HAYaJbHOM CKOPOCTBIO, pPaBHOU
HyI10. V3ydeHue NBUKEHHUS MIapuKa B BA3KOU
Kuakoctu. M3yueHwe  IBWKEHUs — Tena,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

#iHPart#H# IMHAMUKA

2.2.1

ITpuHnun OTHOCHUTEIILHOCTH lanunes.
IlepBbiit 3axkoH HeroTtona. HMHepuuanbHble

CHUCTEMEI OTCUETA

222

Macca tena. Cuna. [lpuHiun cynepno3unun

CHII

223

Bropoii 3akoH HproTOHa U1 MaTepUalbHOU
TOYKM B HWHEPLUAIBHOM CHCTEME OTCUETA
(MCO). Tpermit 3akoH HeloToHa mns

MaTCpHAJIBHBIX TOUYCK

224

3akoH BCEMHUPHOI'O TATOTCHUA. Cuma TsKecTH.

[TepBas kocMuyeckas ckopocTb. Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJNIBXEHHUS M  CWia TPEHHA  IOKOS.

Koadduiment tperus. Cuna cOmpoTHBICHUS




IIpu ABMXKCHUU TEJIA B XKUAKOCTHU HUJIU Ira3c

2.2.7

HOCTyrIaTCJ'IBHOG " BpamaTC€JIbHOC ABHUXKCHHUEC

a0COIOTHO TBEPMIOTO Tela

2.2.8

MoOMEHT cuiIbl OTHOCUTEIBHO OCH BpAILEHUS.
IIneqo cuibl. YcnoBus paBHOBECUS TBEPIOIO
tena B UCO

229

TexHudeckue  yCTpOMCTBA:  MOJUIMIIHUKH,

JABMKCHUE NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTuyeckue paboOThL. V3yueHHe ABHIKEHHUSI
Opycka IO HAaKJIOHHOM TIUIOCKOCTH IOJ
JICHCTBUEM HECKOJBKUX CcHI. MccienoBanue
3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIINUX
B JeOPMHUPYEMOI TIPYy)KUHE W PE3NHOBOM
oOpasile, OT BEIMYMHBI WX JjJeopmarum.
HccnenoBanue yciaoBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOILICTO OCh BpalllCHUSA

23

###HPari##3AKOHDBI COXPAHEHN A B MEXAHUKE

NMiynsC MarepuaabHOM TOYKH, CHCTEMBI

23.1 MaTepUalbHBIX TOYeK. HMmmynsc cuibl u
W3MEHEHNE UMITYyJIbCa Tela
)35 3akoH coxpaHenuss ummyinbca B HCO.
o PeakTuBHOE IBM>KEHNE
233 PabGota cunbl
234 MOomHOCTb CHITBI
35 Kunerndeckas sHeprus MaTepualbHON TOUKH.
o Teopema 0 KHHETHYECKOW SHEPTUH
ITorenunansHas »Heprus. lloreHnumanbHas
)36 SHEpPrus yIpyro nehopMUPOBAaHHON
o npyxuHsl. lloTeHnumanbHass oHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIN
[ToreHnuanbHble U HENOTCHLIMAIbHBIE CHUIIBI.
)37 CBsi3b  palOThl HEMOTEHUHUAIBHBIX CHII C

N3MECHCHHUEM MEXaHHYeCKOM OHEPIrun

CHUCTEMBI TeJl. 3aKkoH COXpaHeHus




MEXaHUYECKON SHEPTUr

2.3.8 VYnpyrue u Heynpyrue CToJIKHOBEHUS
239 TexHudeckue yCTpPOWCTBA: IBUIKEHUE PAKET,
o BOJIOMET, KOIIEp, NPYKUHHBINA ITUCTOJIET
[Tpaktuyeckue paboTel. W3ydeHue cBs3M
5310 CKOPOCTEM TeJI TIpU HEYNpyrom ynape.

HccnenoBanue CBsi3U  pabOTBI  CHJIIBI €

H3MEHEHHEM MEXaHHISCKOM OHEPIruu T€jia

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

#i#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. BbpoyHoBckoe
neuxenue. Juddysusa. Xapakrep ABUKEHUS U

BBaHMOHGﬁCTBHH qacTull BEIICCTBA

Mogenun CTpoeHHMs Ta30B, XUIAKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

Macca MOJICKYJIL. KoauuectBo BCIICCTBA.

[TocrosinHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus

Mogens  uaeanmpHoro  rasza.  OcHoBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON

TEOpHUU UACAIBHOTO rasa

AOcomoTHas TeMIieparypa Kak Mepa cpenHei
KMHETUYECKOW SHEPruu TEIUIOBOTO JIBHKEHUS

yactull ra3a. [llkana remnepatyp KensBuna

3.1.7

VYpaBuenne Knanelipona — Menneneesa.

3akon [lampToHa

I"a30BBIC 3aKOHBI. I/I30np0ueccm B NACAJIbHOM
ra3€¢ C INOCTOAHHBIM KOJHYCCTBOM BECIICCTBA:

u30TepMa, U30X0pa, H300apa

TexHuueckue yCTpOMCTBA: TEPMOMETD,

O6apometp




3.1.10

[Ipaktuueckue pabotel. M3mepenwe Macchl
BO3/yXa B KJIACCHOM KomHate. McciienoBanue
3aBHCHUMOCTH MEX]y IMapaMeTpaMu COCTOSHUS

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKHU

3.2.1

Tepmoaunamuueckasi cucrtema. BHyTpeHHss
SHEPrusi TEPMOJIMHAMHYECKOM CHUCTEMbI U

CIOCOOBI €€ N3MEHEHHUS

322

KonuuectBo TemnoTel u pabota. BHyTpeHHss

OHCPIrusa OJHOATOMHOI'O HCAJILHOI'O I'a3a

323

Bunel  Temmonepegauu: TEIIONPOBOIHOCTD,
KOHBEKIMA, U3llydyeHue. Tenno€éMKocTh Tena.
YnaenpHas TEIUIOEMKOCTb BeliecTBa. Pacuér

KOJIMYCCTBA TCINIOTHI IPH TCILIONCPCaA4C

324

[TepBsiit 3aKoH TepmonuHamMuku. [Ipumenenue
IIEPBOIO 3aKOHa  TEPMOJHMHAMUKH K
u3onpoueccaM. I'paduueckast HHTEpIpeTALUL

paboThI Ta3a

3.2.5

TeruoBble mamuHbl. [IpuHIUMIBL IelCTBUA
TerIoBbIX MammH. [IpeobpazoBanus >HEpruu
B TeIIOBbIX MammHax. Koaddumnuenr
nonesHoro  geiictBus  (manee —  KIIM)

temioBoit mamuHel. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoOpatumocTs  mporeccoB B NPHPOJE.
Tennossle JBUTATEIIH. DKoJorn4ecKkue

pOOJIEMBI TETIJIOIHEPTeTUKU

3.2.7

Texnuueckue YCTpOMCTBA: JIBUraTelb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[TpakTuyeckue paboTsl. M3Mepenue ynenbHoM

TEIUIOEMKOCTH

33

###Par###AI' PEIATHBIE COCTOAHUA BEHIECBA. ®A30BbIE

ITEPEXO/bI




3.3.1

[TapooOpazoBanue u KoHeHcarus. Mcnapenue
u KUIICHHE. VY nenbHas TEmIoTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI

KHUIICHUA OT JaBJICHUA

332

AOCOI0THAE W OTHOCUTEIbHAs BIIAXKHOCTH

BOo3ayxa. HachllieHHbIi nap

3.33

Teépnoe TEJIO. Kpucrammueckue u
amopdHble Tena. AHH3ZOTPONUS  CBOMWCTB
KpHUCTaJIJIOB. >KI/IZIKI/I€ KpHCTaJlJIbI.

COBpeMeHHLIe MaTCpHaJIbl

334

[InaBneHune u KpucrauMzauus. YielbHas

TCIJI0TA I1JIaBJICHMA. Cy6J'II/IMaI_II/Iﬂ

3.35

ypaBHeHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudeckue yCTpOMCTBA: THUIPOMETP U
IICUXPOMETP,  KaJlOpUMETP,  TEXHOJIOTUH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YHUCJIIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTNH

3.3.7

IIpakTrnueckue paboThlI. N3mepenue

BJIA’JKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

###PartH#IJIEKTPOCTATUKA

4.1.1

DneKTpu3anus Tel. JNeKTpudecKkuit 3aps. Jpa

BU 1A DJICKTPUYICCKHUX 3apsA10B

IIpoBoiHMKH, JTUDJIEKTPUKU 51

MOJIYIIPOBOAHUKU

4.13

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsiia

4.14

B3aumoneiicteue 3apsanoB. 3akon Kynona

DneKTpuIecKoe noJe. Hanpsxéanocts
JIEKTPUYECKOTO TIOJIAL. [TpuHDMn
cynepnosuiuu. JIluHuM  HanpsKEHHOCTH

SJIICKTPHYCCKOTI'O ITOJIA

PabGota cunm  3NEKTPOCTATUYECKOTO  MOJIS.

ITorennuain. PasHocTh MOTEHIINAIOB

HpOBOI[HI/IKI/I U JUBJICKTPUKKW B IOCTOSHHOM




aNeKTpudyeckoM — moje.  JudnexTpuueckas

IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 DJIEKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCaTopa.
OHeprus 3apsyKEHHOr0 KOHEHCcAaTopa
TexHudyeckue  yCTpPOWCTBA:  AJIEKTPOCKOI,
419 AJIIEKTPOMETpP, JJIEKTPOCTATHYECKAs 3allMTa,
o 3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [Ipaktunueckue paboTHI. H3mepenne

NMEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHPar###TIIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

YcanoBus CyHICCTBOBaHUA IIOCTOAHHOI'O

4.2.1 ANEKTpUUECKOro Toka. Mcrounuku Toka. Cuina
ToKa. [TocTosIHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma aiist yyacTka 1enu
423 DJIEKTPUUYECKOE CONPOTUBIIEHUE. Y AEIbHOE
o COTIPOTHBIICHUE BEIIECTBA
424 IlocnenoBarensHoOE, napajuieJbHOE,
o CMEIIaHHOE COETMHEHNE TTPOBOIHUKOB
Pabota snektpuueckoro Toka. 3akoH Jxoyms
4.2.5
— Jlenua
4.2.6 MOIHOCTB 3IEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (nanee — JJIC) u
427 BHYTpPEHHEE COTIPOTHBIIEHNE UCTOYHHKA TOKA.
o 3akon Oma It TONHON  (3aMKHYTOW)
aneKTpuieckoi nenu. KopoTkoe 3ampikaHme
DNIeKTpOHHAs MIPOBOJIUMOCTH TBEPBIX
428 METaJUIOB.  3aBHCHUMOCTb  CONPOTHUBIICHHUS
o METaJIJIOB oT TEMIEPATyPHI.
CBepxnpoBOIUMOCTb
429 DJIeKTpUYECKUd TOK B Bakyyme. CBOMCTBa

JJIEKTPOHHBIX ITyYKOB




4.2.10

[TonynpoBoAHUKH. CoOcTBeHHast u
npuMecHas MMpOBOAUMOCTD
MOJynpoBOJHUKOB. CBOMCTBa p-n mepexoja.

[TomympoBOIHUKOBBIE TPHUOOPHI

4.2.11

ONEKTPUUECKUIT  TOK B DJIEKTPOJIMUTAX.
DIIEKTPOTUTHIECKAs JTUCCOIIAALIHSL.

DIIEeKTPOIN3

4.2.12

DJIEeKTPUUYECKU I TOK B rasax.
CaMOCTOSITEIbHBIE U HECAaMOCTOSATEIbHBIN
pa3psaa. PasnuuHble TUIIBI CaMOCTOSATEIBHOIO

paspsiaa. Mouaus. [1nazma

4.2.13

TexHuuyeckue  yCTpOMCTBa: ammepMerp,
BOJITMETP,  pPEOCTaT, MCTOYHUKH  TOKa,
AIIEKTpOHArpeBaTeNbHbIe npuOopHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBII JTO/,
TEPMUCTOPbI U (dboTOope3nCTOpHI,

HOJ'IyrIpOBOI[HHKOBLIﬁ AJUOoA, ralbBaHHUKa

4.2.14

IIpakTHueckue paboThI. H3yuenne
CMEIIIAaHHOTO COEIUHEHHS] PE3UCTOPOB.

N3smepenne OJIC HCTOYHMKA TOKAa M €ro
BHYTpEHHero comnpotusienusa. HaGmonenue

9JICKTPOJIN3a

11 KUIACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMEeHTa

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

##HPartH#M AT HUTHOE I10OJIE. DJIEKTPOMATHUTHAA MHAYKIOUA

4.3.1

IlocrossaHBIE MaruuTbl. B3amMmojencTBue

IIOCTOSHHBIX MarHuToB

43.2

MaruutHoe mone. BekTop MarHuTHOM

HWHAYKIUHA. HpI/IHI_II/IH Cyneprno3ununu.




Jluanm mMarmuTHOM uWHAykuu. Kaptuha
JIMHUM  MAarHuTHOW  MHAYKUHUH  TMOJIA

IIOCTOAHHBIX MAarHuTOB

MaruuTHOe 10J€ TMPOBOJHHUKA C TOKOM.
Kaptuna nuHMil 10O JUIMHHOTO MPSIMOTO

IMPOBOAHHMKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 MPOBOJIHUKA, KATYIIKH C TOKOM. OTmbIT
Opcrena. BzaumoelicTBrue NpoOBOIHUKOB C
TOKOM
434 Cuna AMriepa, €€ MOlyJib U HallpaBJICHHUE
Cuna JlopeHua, €€ MOIyJb U HAIPABIICHUE.
JIBm>keHue  3apsOKEHHOW  YacTUIlbl B
433 OIHOPOJIHOM MArHUTHOM mone. Pabora
cuiibl JIopeHiia
436 SIBneHne 3MeKTPOMarHUTHOM MHIYKIUU
437 [ToTok BeKTOpa MArHUTHON UHIYKIIMH
O/1C uHayKIMK. 3aKOH 31€KTPOMarHUTHOM
438 nHaykunn Papanes
BuxpeBoe oanextpuueckoe mose. IJIC
WHIYKUWA B TIPOBOJHUKE, JIBHXKYLIEMCS
439 MOCTYTATEIbHO B OHOPOIHOM MarHUTHOM
roje
4.3.10 [TpaBuno Jlenma
NHayKTUBHOCTH. SIBI€HUME CAMOMHIYKIWH.
4.3.11 OJ1C camOMHAYKIIUN
DHeprusi MarHUTHOTO TIOJNS KaTyIIKH C
43,12
TOKOM
43.13 DNEKTPOMArHUTHOE T0JIe
TexHuueckne  yCTpOWCTBA:  IOCTOSIHHBIE
MAar"uThl, 3JIEKTPOMATHUTHI,
43.14
AJIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTUI, UHAYKLIMOHHAS 11€Yb
4315 [IpakTnueckue paboTEHL. Nzyuenue

MAroiuMTHOIrO II0Jid KaTylmlkKu C TOKOM.




UccnenoBanue neiicTBUA  MHOCTOSHHOIO
MarHuTa Ha paMmKy ¢ TokoMm. MccienoBanue

SABJICHUS BHGKTpOMaFHHTHOﬁ HHIYKIIUH

KOJIEBAHMA 1 BOJIHBI

5.1

H##HHPart#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarensnasgs cucrema. CBOOOIHEBIE
konebanus. ['apMoHHMuecKue KoyieOaHus.
[lepron, wacrtora, amiumMTyaa u (asa

KoebaHui

[IpyxvHHBIA MasTHUK. MaremaTu4eckui

MasiTHHK

VYpaBHEHHE TapMOHMUYECKHX KOJeOaHUi.
Kunematunueckoe u JMHAMHYECKOE

OIUCaHME KOJIEOATEIHHOTO IBIKEHUSA

IIpeBpanicnue SHEPruu pu
FapMOHMYECKUX  KOJIEOaHUSX. Cas3pb
aMILIATY bl Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUIUTYJaMU KosieOaHuil eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJIe0aHus B
uaealbHOM  KOJeOaTelIbHOM  KOHTYpE.
AHaOTUST MEXIy MEXaHHYeCKUMH U
AIIEKTPOMAarHUTHBIMU KOJICOaHUSMU.

®opmyna Tomcona

3akoH COXPAaHCHUSA SHEPTHUU B UACAIIBHOM

KOJIe0aTeIbHOM KOHTYPE

BoiHyKIeHHBIE MEXaHUYEeCKUE KoJieOaHMsl.
Pe3onanc. Pe3onancHas KpHUBasl.
BrinyxneHHbie AIIEKTPOMarHUTHBIE

KOJIeOaHUS.

Ilepemennbii  TOK.  CHHYyCOMIATbHBIN

[IEPEMEHHBIN TOK.

MontHocTb MEPEMEHHOTO TOKA.




AMIUTMTYIHOE W JACHCTBYIOIIEE 3HAYCHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenada
U MOTpeOsieHne 3JIEKTPUUECKON HSHEPruu.
OKOJIOTUYECKUE PUCKU MPU IPOU3BOICTBE
AIEKTPUYECKON SHEPIum. Kynerypa
MCII0JIb30BaHUs AJIEKTPO3HEPTUH B

HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

TexHuueckue ycTpoiicTBa: celicmorpad,
NEKTPUICCKHIA 3BOHOK, JIMHUN

QJICKTpoIICepcaavd

5.1.12

[Ipaktnueckue pabotel. MccrnenoBanue
3aBUCUMOCTH TE€pUOJa MajbIX KoJieOaHUU
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMEeHHOTO TOKa B
[eNu U3 IOCIEI0BaTeIbHO COECTUHEHHBIX

KOHJIEHCATOpa, KaTyIIKH U Pe3UCTopa

52

##HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHSI
pacnpoctpanenus. [lepuon.  CkopocTh
pacrpoCTpaHeHHss W JUIMHA  BOJIHBIL.

[TonepeyHble U MPOAOJIBHBIE BOJIHBI

522

##HPar### ntepbepeHus u audpaxius

MEXaHUYCCKUX BOJH

523

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYyKa.

Bricota Tona. TemOp 3ByKka

524

OJIEKTPOMAarHuTHbIE ~ BOJIHBL. Y CJIOBUSA
W3JIyUYEHUSI  DJICKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuenTtanusa Bektopos E, B u v

B 3HCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.2.5

CBoifcTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXCHHUE, MPEIOMJICHHE, MOJSApU3aIns,
mudpakuus, uHTepdepenuus. CkopocTb

SJICKTPOMArduTHBIX BOJIH

5.2.6

IIxana 3JIEKTPOMArHUTHBIX BOJIH.




HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

[IpuHUMIIBI PaTUOCBA3M U TEIEBHUICHHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPYIKAIOIICH Cpe/Ibl

5.2.8

TexHuueckue yCTpOMCTBA: MYy3bIKaJbHBIC
HHCTPYMEHTHI, YJIbTPa3sByKOBast
JMarHOCTHKAa B TEXHUKE M MEIUIIMHE,
panap, panuonpUEMHHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-meun

53

#HH#HParH#HOIT TUKA

5.3.1

[IpssMonMHEHOE pacnpOCTpaHEHUE CBETa

B OHOpOAHOM cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHbI OTPAXKEHHS
csera. [loctpoeHne M300pakeHN B IIOCKOM

3epKajie

533

[penomienne cBeTa. 3aKOHBI MPETOMIICHHS
CBeTa. AOCOITIOTHBIH OKa3areimb

MMPCIOMJIICHUA

534

Iomxoe BHYTpPEHHEE OTpaKEHHE.
IIpenenbHbIll Yoy IMOJHOIO BHYTPEHHETO

OTPAKCHUSA

535

Hucnepcuss  cBera. CIOXHBIH  cOCTaB

Oenoro ceera. L{Ber

5.3.6

CoOuparoniie ¥ paccerBalOlINe JUH3BI.
Tonkasa nuH3a. POKYCHOE pACCTOSHHE W
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenue n300pakeHUid B COOMPAFOTIIIX
M pacceMBaloIUX JuH3ax. Dopmyna
TOHKOM JWH3EL. YBeIWUeHHe, J1aBacMoe

JIMH301

5.3.7

[Ipenensl NPUMEHUMOCTH TE€OMETPUYECKOM

OIITUKHU

53.8

WNurtepdepentius  ceera.  KorepeHTHBIC




HCTOYHUKHU. YcnoBus HaOJI0IeHUs
MaKCUMYyMOB u MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)aSHBIX KOTCpCHTHBIX KCTOYHUKOB

Hudpakmuss  cBera.  JudpakuuonHas

pCHIéTKa. VYcnoBue Ha6J'IIOI[CHI/I${ T'JIaBHBIX

5.3.9 MaKCUMYyMOB npu mageHuu
MOHOXPOMaTHYECKOTO CBETa Ha
TU(PPaKINOHHYIO PEIIETKY
5.3.10 [Tonstpuzanus ceeta
TexHudeckue yCTpOMCTBA: OYKM, JIyIa,
¢doroanmnapar, MPOEKUUOHHBIA ammapar,
5.3.11 MHKPOCKOII, TEJISCKOII, BOJIOKOHHAS
OIITHKA, JU(ppaKkLUOHHAs pemérka,
MOJIIPOU T
[IpakTuyeckne  pabOTHI N3mepenue
5310 nokasarens npesnomienus. MccnenoBanue

CBOMCTB  W300pakeHHMH B  JIMH3aX.

Ha6J'IIOI[eHI/Ie JAUCIICPCHUU CBCTA

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnIBI TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatel TEOPUH
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJISL CKOPOCTH CBE€Ta B BaKyyMe,

IIPUHIUIT OTHOCUTEIIBHOCTH DWHIITENHA

6.2

OTHOCHTEIBLHOCTh OTHOBPEMCHHOCTH.
3aMe)IJ'IeHI/Ie BpEMCHU MW  COKpalICHUC

JUINHBI

6.3

DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3b Macchl C JHEpPrued U HMMITYJIbCOM
CBOOOJHOW YacTHILIbI. OHEpPrus IOKOs

¢BOOOIHOM YaCTHIIBI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU




7.1.1

®otonbl. Popmyiia [1nanka cBsi3u SHEPrUU
dorona ¢ ero uyacroTod. OHeprus u

UMITYJIbC (POTOHA

OTtkpeiTHE U uccnenoBanue Gotodrddexra.
Ombitet - AI. CroneroBa.  3aKkoHbI

dboTtodrddekra

YpaBHeHue OHHIITEHHA st
dboTtodrddekra. «Kpacnas TPaHUIIA

dororddekra

7.1.4

Jasnenue ceera. OnbiTel [1.H. JIeOenena

7.1.5

XHUMHUECKOE ﬂeﬁCTBHe CBCTa

TexHuueckue ycrTpoiicTBa: (oTorneMeHt,
dboTomaTUHK, COJIHEUHAs Oarapes,

CBETOOHNOA

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma TomcoHa. OnbBITEH
Pesepdopaa mo uccienoBaHuio CTPOSHUS

aToMma. HnaHeTapHaﬂ MOACJIb aTOMa

7.2.2

[Toctynatet Bbopa. Hznyuenue u
noryomeHue (GOTOHOB TMpU  Iepexoje
aToMa C OJHOIO YpPOBHS JHEPruu Ha
apyroi. Buasl ciektpoB. CnekTp ypoBHEN

SHEPTUH aTOMa BOJIOPOA

7.2.3

BonHoBEIE cBo¥icTBa 4YacTHIl. BOJHEBI ne
bponns. KopnyckynsipHo-BoIHOBOMI
nyamusM.  Jludpakuus 3IeKTpOHOB Ha

Kpucrajuiax

7.2.4

CrnoHTanHoe U BBIHYXXJICHHOC H3JIYUCHHUC.

VYcTpoiicTBO M IPUHIMI PabOTHI JTa3epa

7.2.5

TexHuuecKkne yCTpONCTBA: CHEKTPaIbHbIN
aHanu3 (CHIEKTPOCKOIT), Jia3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckne  pabotel.  Habmromenue

JIMHENYaTOro CIEKTpa




7.3

ATOMHOE A1PO

7.3.1

Meroapl HAOMIONEHUS W PETHCTpAllud

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTKpbITHE  PAagUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0 cocTaBa
paguoakTHBHOrO  u3iaydeHus. CBolicTBa
anb(a-, Oera-, raMma-u3nydeHus. BrusHue

PaauOaKTHUBHOCTH HaA JKMBBIC OPraHU3MbI

7.3.3

OTkppITHE  HPOTOHA U HEUTpOHA.
Hyxnonnas mopnens sijpa IeiizenOepra —
WBanenko. 3apsan aapa. MaccoBoe 4Hciio

siapa. M3oTonbl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
NO3UTPOHHBIH  Oera-pacman.  ['amma-
U3ITyYeHUE. 3aKOH  paJAMOAKTUBHOIO

pacrmazna

7.3.5

9Hepr1/151 CBsA3HU HYKJIOHOB B sAape.

Anepubie cuibl. Jlepext Macchl siapa

7.3.6

ﬂz{epHHe peaKkmuu. I[eHeHI/Ie n CHHTC3

saaep

7.3.7

SAnepHbiit peakTop. TepmosinepHbIi
cuHre3. [IpoOGneMbl ¥  HEPCHEKTHBBI
AIEPHOM  DHEPreTUKU. DKOJOTUYECKUE

ACIICKThI H,Z[CpHOfI OHCPICTUKU

7.3.8

OneMeHTapHble  vacTuipl.  OTKpbITHE
[IO3UTPOHA. @yHIaMEHTAIIbHbBIE

B3aMOJICUCTBUS

7.3.9

TexHu4yeckue  yCTpOWCTBA:  JIO3UMETD,
Kamepa BunbcoHa, sIepHBI peakTop,

aroMHas bombOa

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHII (1o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU




8.1

Bun 3Bénnoro neba. Cospe3musi, sipKue

3Bé3,[[bl, IIJTaHEThI, UX BUAUMOC IBUXXCHUC

8.2

Comueunast cucrema. llmaHeTsl 3eMHOU
TPYIIIbL. IImaHeTBI-rUradTel u Ux
CHyTHI/IKI/I, KapJII/IKOBBIe IIJIAHCTHEI. MaJIBIe

Tenna CoTHEeYHOH CUCTEMEI

8.3

Connne, ¢orochepa u  armocdepa.

ConHedHas aKTUBHOCTh

8.4

Hctounuk sHeprun ConHua U 3B€311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CHEKTpaNbHBIM  KJIacC — CBETUMOCTDHY.
3BE3bl  IVIABHOM  I10OCIIEIOBATEIILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY JUIS

3BE3]] ITIaBHOM IOCICA0BATCILHOCTH

8.6

#i#Par###BHyTpeHHee cTpoeHue 3BE3L.
COBpeMeHHBIe NpeaACTaBICHUA 0
MPOUCXOXKIeHUU u 3Bomounu ConHIla U

3BE3. DTaMbl )KU3HA 3BE3]I

8.7

Mneunsii  Ilyte — Hama [anakrtuka.
CnupanbHas  crpykrypa  [amaktukw,
pacnpezneneHue 3BE3N, Tra3a U IBUIN.
ITonoxxenne wu paBwkenne ConHoa B
lamaktuke. Ilmockas w  cdepudeckas

moacucTeMsl [ amakTuku

8.8

Tuner ramakTuk. PagmoralmakTmku W

KBa3apbl. YEpHBIE ABIPHI B AApaxX rajJakTHK

8.9

Bcenennas. Pacmupenue  BceneHHOM.
3akon XaO6ma. Pas0eranue rajiakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsiuen

Bcenennoii». PenukToBoe n3iyueHue

8.10

Macmrabnas ~ cTpykTypa  BceneHHOI.

Meraranaktuka. Hepeménnbsie npoGiiemsbl




ACTPOHOMHUH




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2026-02-23T17:15:35+0400
	Абузярова Оксана Анатольевна
	Я являюсь автором этого документа




