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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPeaM3alMi MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYyMas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMHU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUall U3 BCEX Pa3zesioB (hM3UKH, BKIFOYACT KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM Npo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3HMUECKUE TeopuH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CuCTEeMHO-ACSATETLHOCTHBIN TOAX0J B Kypce (PU3MKU peanusyercsl Mpexiie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOphIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHamieHuss kaOuHera ¢Qusmku. Ilpm dsToM  oOecmeumBaeTcs  OBJIAICHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pasnesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mporecca 0a30BBIi ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKIa. B kaOuHere (U3MKU AOIKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM  JTOCTAaTOYHOCTH M O0OECHEeYMBAEeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YYEHHYECKUX MPAKTUYECKUX PAOOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOrOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAaHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3yyeHus Kypca GU3NKN Ha YPOBHE CPEHET0 00111ero 00pa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHU TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKol MOJENH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHIECKUX IMPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEPIpETArud MHGOPMAIIIH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[lepeuenb a0OpAaTOPHBIX M MPAKTHUUECKHX pPabOT BBEACH C Y4ETOM
WHIMBUTyJIbHBIX OCOOCHHOCTEN 00yJaronnuXcsl.



COJAEPKAHUE OBYUYUEHMUASA
10 KJIACC
Pazngen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOBIL.
OKCIepUMEHT B (PU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusznyecKkue 3aKOHbI M TEOpUHU. I paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBLHOCTH JIFOAEH.

Jlemoncmpayuu

AHayioroBble W IM(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeIaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMEeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHentHoe  aBWKEeHUE. [IBMKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPENAEICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE PABHBIE IPOMEXKYTKA BPEMEHM TMPHU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['amunesa. IlepBeii  3akoH  HeroToHa.
HMHepunanbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsxkectd. IlepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS NPU JIBU>)KEHUU TEJa B AKUIKOCTH UIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPJOTO Tela.

MoOMEHT cuibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCHUS TBEPAOTO TEIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akoH HeroToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCUMOCTB CHJIBI YIPYTOCTH OT Jiehopmaruu.

HesecoMocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbonul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux aehopMaIium.



HccenmenoBanue yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro0 OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOUYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMiynbC cuipl U U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktrnBHOE BMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunerndeckass sHeprus MaTepuaqbHOW TOUYKH. Teopema 00 H3MEHEHHUHU
KMHETHUYECKOW SHEPTHH.

[ToTennmanbHas DHEPTHSL. [ToTeHnmansHas SHEpPrus yIpyro
nebopMupoBaHHON  mpyxuHbl. lloTeHimanbHas  SHeprus Teida  BOIU3U
MOBEPXHOCTU 3EMIIU.

[ToreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEIOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep IBUKEHUS U
B3aMMOJCUCTBUS YacTULl BellecTBa. MoJenu CTpOEHHUsI ra3oB, XUJIKOCTEU W
TBEPJBIX TEJ U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeliei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPHHM HACATIbHOTO raza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM HSHEpPruu TEIUIOBOrO JBM)KEHMS dacTul] rasa. lllkana
temneparyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akon JlanbToHa. M3ompouiecchl B UAEATbHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM



BemlecTBa. ['paduueckoe mpeacTaBICHUE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

OnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHMI
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

Tema 2. Ochogebl mepmoounamurku

TepMoauHaMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo TemnoTsl U padota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrO0  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEILIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYeE.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh po1ieccoB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJIE3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBIJIET
npoOku u3 OyTBUTIKM TIOJ NEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTyYHHOM TpyOKe MyTEéM TpeHUs (BUICOEMOHCTpAIIHS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Npy Terionepeaaye.



OneiT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoil TypOHUHBI, ABUTATEN BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JBATATEJISL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnbie cocmosanua eewyecmea. Dazoevie nepexoovl

[TapooOpazoBanue n koHzaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHas U
OTHOCUTEJbHAs BIIAXHOCTh BO3AyXa. HachlmeHHbI Iap. YaelbHas TEIUoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT 1aBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMUSI CBOWCTB
kpuctamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTaJUIM3anus. Y IenbHast Teriora miasineHus. Cyoaumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHUYecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYYEHUSI COBPEMEHHBIX MATEpPUAJIOB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npyu noHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHrie OTHOCUTENIbHOM BIaKHOCTH BO3/1yXa.

Pasznen 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

DnekTpu3anmsl Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIa JJIEKTPUUYECKHUX
3apsaoB. [IpoBOAHWKM, OUAIEKTPUKU W TMOJYNPOBOJHHUKUA. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTPUYECKUI 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpuueckoro mnoiia.  [IpuHnun
CYIIEPHO3ULIAMN DJIEKTPUUYECKUX TMMOJIEN. JIMHUM HaNpsiKEHHOCTH DIJIEKTPUYECKOTO
TOJISL.

Pabora cmm  amekrpocratmdeckoro  mouss.  Ilorenmuman.  Pa3sHocTh
MOTCHIMANOB. [IpOBOOHMKM © JNMINEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JndiexkTpruyeckas IpOHUIIAEMOCTb.

DnekTpoéMKkocTh. KoHnaeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.



TexHu4eckrue yCTPOMCTBA M IMPAKTUYECKOE MPUMEHECHUE: BJIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN anmapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXKIAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

ODJIEKTPUYECKOE CONPOTUBIICHUE. YEIBbHOE CONPOTUBICHUE BEIIECTBA.
[locnenoBarenpHOE, TAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jlkoyns—Jlennma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akon Oma 11 MoJHOM (3aMKHYTO#) 2yiekTpudeckoi nenu. KopoTtkoe 3aMblkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas 151 MpUMECHAas MPOBOJIUMOCTh
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUT TOK B  pacTBOpax M  pacIilaBaXx  dJIEKTPOJIUTOB.
DNEeKTpOIUTUYECKas: AUCCOUALNS. DIEKTPOIH3.

DNIeKTpUUeCKU TOK B ra3zax. CaMOCTOATEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKa, OJICKTPOHArpeBaTENbHBIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHNS, BAKYYMHBINU IO/,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OTYITPOBOAHUKOBBIN TUO/, TATHbBAHUKA.

Jlemoncmpayuu



W3mepenne cuibl TOKa M HaMPsHKEHHUS.

3aBUCHUMOCTh COMPOTHUBJICHUS IMJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CMeniaHHOE COETUHEHHNE TPOBOJHUKOB.

[Tpsimoe u3MepeHHe AIIEKTpOABIKYIIEH cuibl. KopoTkoe 3amblkaHue
raJbBAHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OIHOCTOPOHHSS IPOBOJUMOCTD AHOJA.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

HaOmronenue smexkTposusa.

MesxknpeaMeTHble CBA3H

Nzyuenue xkypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIIecTBISETCS ¢
yu4€TOM COJEpPKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napabona, runep0oiia, uX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbI U UX MPOEKIIUU Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe JABMKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
DIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBa, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, XKUAKOCTEH U
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, J3JIEKTPOJMTHUYECKAS UCCOLMAIMS,
raJibBaHUKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C HCHOJIb30BAHUEM MEXaHH3MOB,
yu€T TpeHuss B TEXHHUKE, MOAIIMIHUKU, HCIOIb30BAaHUE 3aKOHAa COXPAaHEHUs
UMIyJTbca B TEXHHUKE (pakeTa, BOAOMET W JPYTHE), IBUTATEIh BHYTPEHHETO
CTOpaHus, apoBas TypOWHa, OBITOBOW XOJOIWIBHHUK, KOHTUIIMOHEP, TEXHOJIOTHH
MOJly4YEHUSI COBPEMEHHBIX MaTepuasoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTpYHUHBIN HPUHTED, 3JIEKTPOHArPEBATEIbHBIC npubopkI,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TATbBAHUKA.



11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[ToctostHHBIE ~ MarHuThl.  B3anMOAEHCTBHME  TMOCTOSHHBIX ~ MArHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHIMnD cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHUM MarHUTHOM MHAYyKIUU. KapTuHa NWMHUNA MarHUTHON
WHIYKIWH TO0JIA IOCTOSHHBIX MAarHUTOB.

MaruutHoe TIOJI€ MPOBOJHMKA C TOKOM. KapTuHa IHMHUNH WHIYKIHH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT Opcrena. BzanmoneiicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [|BH>KEHNE 3apsHKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJEKTPOJBIKYINAs CUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykunu @apanest.

BuxpeBoe nsnekrpuyeckoe IMoje. DIEKTPOABMKYIIAs CHJIA WHIYKIAU B
MIPOBOJTHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABMKYIIAs CHIIA
CaMOMHAYKLIHH.

DHEeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: IOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTApPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO MOJIA.

B3aumozencTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBieHrEe CaMOMHTYKIIMH.



Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

M3yyeHne MarHuTHOTO IMOJIsl KATYIIKH C TOKOM.

HccnenoBanre NedCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

Pa3nen 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUS.
["apmonnueckue xonebanus. Ilepuon, wactora, ammumtyaa u Qaza KoJeOaHUM.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYPE.

[IpencraBienne o 3aryxarouux KoyieOaHUAX. BbIHYK/IEHHbIE MEXaHUUYECKUE
KojeOanus. Pezonanc. BeIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUs.

[lepemennpii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpsHKEHMUS.

Tpanchopmarop. IlpousBoacTsBo, nepenadya U NOTPeOICHUE AIEKTPUUECKON
HHEPrur. DKOJIOTHUECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHUYEeCKHE YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOIEpeIay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHUK).

HabGmronenne 3aryxaromux KojieOaHuM.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJIEOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE ANEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.



HccnenoBaHre MEPEMEHHOIO0 TOKa B LENM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTepdepentus u qudpakiius MEXaHUIECKIX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
unTepdepenius. CKOpoCcTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 351€KTPOMarHUTHBHIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLIMTBI paguOCBSI3U U TeNEeBUACHUS. Painonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHruuecKkue yCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIWLIMHE, paaap,
paaronpuEéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobiomeecs Teno Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus: U NpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEeOaHUIA.

HccnenoBanue CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, MOoJspu3anus, 1udpakiys, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmonnHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro ceeta. [[ger.

CobOuparorie ¥ pacceuBaronye JuH3bL. ToHKas nuH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoeHue nzoOpaxkeHuil B



coOnparolmx U paccenBarolux JuH3ax. @opmyna TOHKOW JMH3BI. YBEJIUYEHUE,
JlaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurtepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HaOMOEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEpP(EpPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakumst cBera. JlubpakumoHnHas peméTka. YCIoBUE HaOIMIOACHUS
INIABHBIX ~MAaKCHMyMOB TIpM TAJE€HUM MOHOXPOMATHYECKOTO CBETAa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHHuYecKue YyCTpOMCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MHUKpPOCKOIM, TEJIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE pPACIPOCTPAHEHUE, OTPAKECHHE M IPEIOMIICHUE CBETA.
OnTuyeckre mpudOpBHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mojellb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONa.

HaOmronenune natepdepeHinu cBera.

HaOnronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOLIBIO TPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnrogenue noasipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['paHuibl  NPUMEHUMOCTH  KJAcCMYECKOW  MexaHukd.  [locrymnartsl
CIICIIMAJIbHOM TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEILHOCTH DUHIIITCHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKpAILlCHHE
JUTAHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMIYJILCOM PEISITUBUCTCKON YaCTUIIbl. DHEPIrus
MTOKOSI.



Paznea 7. KBantoBast pusuka

Tema 1. dnemenmuvt K6aHMOBON ONMUKU

®otonsl. opmyna [Tnanka cBs3u 3HEpTUM (HOTOHA C €TO YACTOTON. DHEPTHS
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dororddekra. Ypasauenue DitHITeHHA 111 PoTtodddekra. «KpacHas rpanuiar
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYNK, COJTHEUHAs1 OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HaCTHIL.
[Inanerapuas mopenb aroma. [loctynatel bopa. M3myueHue W mOTIIOLIECHUE
(OTOHOB MpU MEpPexXo/e aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BousiHoBBIE cBOMcTBa yacTull. Bonnbl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HaOmronenue muHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

Hab6nronenue mMHeyaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUs sjpa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo — ompeneneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, TramMMa-u3ITy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.



OtkpeiTHE NpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otomnsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl sapa.

Snepnbie peakunu. [lenenue u cuHTe3 sA€p.

SAnepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
SAJIEPHOU DHEPTETUKU. JKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIOIEHUS M pETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHble B3auMoeicTBrsl. EAMHCTBO hM3HUYECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunbcoHa, saepHblil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanre TpeKOB YacTHULL (M0 TOTOBBIM (OTOrpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUY U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JIBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M ctounuk sHeprum ConHUA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETHUMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii I[Iyts — nama T'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonporo B3psiBa. PemMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN U ONIPEeNICHHUs TTOJI0OXKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAaHUM TPEACTABICHUM O (UINYECKONM KapTHHE MHPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelIEHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJiesieHHe IUIOMIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAS] CTPYKTYypa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpaghusi:  MarHuTHBIE TIONOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: JNWHUAKW DJEKTPOIIEpenad, TEHEpPAaTOp IEPEMEHHOTIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenMera «Dusukay H0IKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIEeTOCsl KaKk aKTUBHOIO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpPraHU3AIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYasl CTETUKY HAYYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3UUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA MO (HU3UKE B TMPAKTUYECKYIO 0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMaAIUU (PU3NUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeACcTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHUE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOH JACATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

NOHMMATh M HCIOJb30BATh MPEUMYILIECTBA KOMAHJAHOW W MHAWUBUIYAJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIBHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAMIIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MNPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO JAPYTUX HA OIMIHOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOUIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aIamnTUpPOBATBHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTb KOHPIUKTHI.

MHNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpPaA, B Pa3BUTUM COBPEMEHHOM TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a/ad;

pacrno3HaBaTh (pu3NUECKHUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOPHUHM CTPOCHHMS BEIIECTBA U
DNEKTPOAUHAMUKHU:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJUHEUHOE



JIBUKEHHE, CBOOOJHOE TMaJeHHe Tel, ABM)KCHHE IO OKPY)KHOCTH, HHEpIus,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJBIX TEN, U3MEHEHHE 00BEMA Tell MPH HArpeBaHUU (OXJIKIECHUH ), TEIIIOBOE
paBHOBecHE, WCIApeHUe, KOHACHCAIUs, TUIABJICHHE, KPUCTAJUIM3allus, KHUIICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBSI3b MEXKIy MapamMeTpaMd COCTOSHHSA Ta3a B  H30MpoIeccax,
AIIEKTPHU3ALIMS TEJN, B3aUMOCHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIOIb3ys (DU3NYECKUE BEIMYUHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETHYeCKasi dHEeprusi, MOTCHIMAIbHAS PHEPrusi, MEXaHHUecKas
paboTa, MeXaHHMYEeCKas MOIMHOCTh, NpPHU OMHCAHWW TPABUIBLHO TPAKTOBATH
(bu3MYECKUN CMBICT HCIOJIb3YEMBbIX BEIMYMH, UX OOO3HAUEHUS U EIUHHIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU;

ONHKCHIBaTh M3YYCHHBIC TEIUIOBBIE CBOMCTBA T€I U TEIUIOBHIC SIBIICHUS,
UCTIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBJICHHWE Tra3a, TeMIeparypa, CpemHss
KUHETUYECKasi SHEPTusl XaOTHUECKOTO IBIIKEHUS MOJIEKYJ, CpeIHEKBaJpaTHIHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs B3HEprus, padbora rasa,
KOA(Q(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; IpPHU ONHUCAHUU
NPAaBHJIBHO TPAKTOBAaTh (UBWYECKUH CMBICI HCTIOIB3YEMBIX BEIWYHH, WX
00O3HAYEHUA W €OUHUIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEJINYNHAM;

OIKCHIBaTh U3yUEHHBIE PJIEKTPUUECKUE CBOMCTBA BEIIECTBA U IEKTPUUECKUE
sBJIeHUST (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKHUI 3apsij,
AIIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJISA, TOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB,;
OpU ONHCAHWM TPABWIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCHOIB3YEMBIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JTAHHYI0 (U3UYECKYI0 BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAIIM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SIBJICHHS, UCIONB3YS (U3UUECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpaHEHHS MEXaHWYECKOW OJHEpPruH, 3aKOH COXPaHEHHUS HWMITYJIbCa,
NPUHITUI CYMEPIIO3UIIMA CHJI, TPUHIIUI PABHOMPABHS WHEPIUATBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEHEN KMHETHUECKON SHEPTUU TETIOBOTO IBHIKEHUS MOJIEKYI C
aOCOJIFOTHOUM TeMIepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu STOM pasauyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO MCIOJB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOr0 O0OpYyJIOBaHHUSA, MPOBOJUTH OIBIT M
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy (PU3NYECKUMHU  BEIWYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICTOBAHUM B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 33a4i: BICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE NPOLECCOB OKPYXKAIOLIEr0 MHpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MIOBEACHUS B OKPYXKAIOLIEH CPEIE;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW Hay4YyHON KAapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN JIEKTPUUECKUM 3apsll, JIyd CBETa, TOUCUHBIM UCTOYHHK CBETA, SJAECPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakius U MOOJApU3aAlMS CBETa, JUCIEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (IEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTH MOTEHIIMAJIOB, JEKTPOJBIKYIAsA Cujla, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

ONHUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHHUS U TMPOLECCHl, HCIOIb3YS
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIB3YeMbIX BEJIMYMH, WX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI U MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHWSI SHEPIUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIBI, OO0JACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUIO (DU3NUYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PUBNUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
OpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[IETIOYKY pacCyXIEHHI C ONMOpoi Ha HM3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHNUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl y4eOHOM W Hay4YHO-TIONYJISIpHONW WH(OpPMAIUHY, TTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATU3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 370POBbsSl U COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acos

HaumeHoBaHue pa3/iejioB U TeM

dyeKkTpoHHBbIE (LM pPOBbLIE)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
(¥
1.1 VISHICE T METOAR HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
HO3HAHUSA
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 1 1 https://m.eds00.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBEI MOTIEKY IAPHO-KHHCTH ECKOIf 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 ' PETATHBIC COCTOMHIA BEIECTEA 5 https://m.edso0.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOINHAMUKA
4.1 DneKTpocTaThKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 [ToCTOSIHHBIN TEKTPUUECKUNA TOK. 12 1 1 https://m.edso0.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

ToKM B pa3IMyHbIX cpenax

Wroro no pazueny 22
PeszepBHoe Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68 4 4
[MPOTPAMME
11 KJIACC
KoanuectBo yacos
HaumenoBaHue pa3jieioB U TeM JyieKTpoHHBbIE (IU(PPOBBIE)
Ne n/m Kourpoubnble IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznen 1. JIEKTPOAUHAMUKA
M .
1.1 ArHHTHOE NOJle. DICKTPOMATHATHAS 11 1 3 https://m.eds00.ru/Z2Q390NG8
WHAYKIHS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CXATMHCCIHE H SICKTPOMBTHITIEE 9 1 https://m.edso00.ru/3TLNQKPG6
KoJIeOaHus
M
2.2 CXATMHECIHE H SICKTPOMBTHITIEE ) 1 https://m.edso00.ru/WQT6385V1
BOJIHBI
2.3 Orntuka 10 3 https://m.edso0.ru/TUPOIURXM
Wroro no pazueny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
o o
3.1 CHOBB CHCTHAIILHOM TCOPHH 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCUTECIIBHOCTHU
Hroro no pazneny 4



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2

Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 DaeMEHTHI KBAHTOBOW ONTHKHU 6 https://m.edsoo.ru/8WO0VAWQRS

4.2 Crpoenue atoma 4 https://m.edsoo.ru/HSBEAOOEA

4.3 ATOMHOE SApO 5 https://m.edso00.ru/97MC9DZXQ
Wroro no pazueny 15

Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
5.1 ‘ DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 1 ‘ ‘ https://m.edsoo.ru/3EOD6EKXI9

Hroro no pazneny 7

Pa3nesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 ‘ Ob6o06maromiee MOBTOPEHHE 4 ‘ ‘ https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PeszepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !



https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®du3uka — HayKa O PUPOJIE.
HaquHe METOAbI ITO3HAHUA
OKPY’KaroILEero Mupa

https://m.edsoo.ru/Y XGQSPM1P

Posb 1 MecTo ¢uzuku B
(hOopMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTHUHBI MUDA, B
NPaKTUYECKOHN e TETbHOCTH
TOACH

https://m.edso0.ru/8HSXWFFVO

Mexannueckoe IBHKEHUE.
OTHOCHUTEILHOCTh
MEXaHUYECKOr'O JBHIKCHHS.
ITepemenienue, CKOpoOCTb,
YCKOpEHHE

https://m.eds00.ru/RSOAQV5ZX

PaBHOMEpHOE ITPSAMONIMHEHOE
JBUKECHHE

PaBHOyCKOpEeHHOE
IIPSAMOJIMHEMHOE IBUKEHUE

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CBobogHoe maieHne. Y CKopeHue
¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/MXPLZIX8J

KpuBonuHeliHOE nBUKEHUE.
JIBrkeHne MaTepuanbHON TOUKH
10 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpuHLIHAII OTHOCUTENBHOCTH
lNanunes. MuepunaibHbie
cuctemsl orcuera. [lepBrbIil 3aK0H
Hrrotona

https://m.eds00.ru/J6QY7N3WN

Macca tena. Cuia. [punnun
cynepno3uiuu cuil. Bropoi
3akoH HproToHa 1114
MaTepualbHOU TOUKU

https://m.edsoo.ru/BVTNWTAQH

10

11

12

Tpernii 3akoH HproToHa 111
MaTepUAIbHBIX TOUEK

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. Ilepas
KOCMHYECKask CKOPOCTh

Cuna ynpyrocru. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEFXEQD

13

Cuna tpenus. Koapdunment
Tpenust. Cuia COpOTUBICHUS
IpY ABWKEHUU Tella B )KUIAKOCTH
WIN Taze

https://m.edsoo.ru/UZBUPCM5M

14

[TocrynarensHoe n
BpallaTesIbHOE JBUKEHUE
a0COJIIOTHO TBEPIOTO TEa.
MowmeHT cuisl. I1nedo cumsl.
VYcnosus paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMitynsc MaTepraibHON TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUs UMITYJIbCa.

https://m.edso0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeakTuBHOE NBUKEHUE

16

PaboTa 1 MOLIHOCTb CHIIBI.
Kunernueckas sneprus
MaTepuaJbHOU TOYKHU. Teopema
00 U3MEHEHNU KNHETUYECKOW
SHEPruu

https://m.edsoo.ru/J1V59L28B

17

[ToTeHumanbHas SHEPrUs.
[loTenuuanpHas 3HEprust ynpyro
neOpMHUPOBAHHON PYKUHBIL.
ITorennmanbsHas 3HEPrUs TENA
BOJIN3M TTOBEPXHOCTH 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

IToTeHnIManbEHEIE U
HENOTEHIMAJIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHCHHEM MEXaHHISCKOM
SHEPrUH CUCTEMBI TeJ. 3aKOH
COXpaHEHHUs MEXaHUYECKON
SHEPrumn

https://m.eds00.ru/DA3QVTOXQ

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI
CHUJIBI C UBSMCHCHUCM
MEXaHMUYECKOM SHEepPTuu Tela Ha
pUMepe PacTIKEHHS
PE3UHOBOTO KIyTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXAHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TOJIOKEHUS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bpoyHOBCKOE ABMXKEHUE.

Hupdysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHUII
BelecTsa. Monenu CTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monekyn. KonuuectBo
BelectBa. [locrossHHas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHHue.
IIIxana remneparyp Llenbcus

Uneansueriii raz B MKT.
OcHoBHOe ypaBHeHne MKT

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/\WPNY6QAS8Z

https://m.edsoo.ru/UKJFVVSBZO

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
SHEPrUU JABUKEHUS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlambToHa. ["a30BbIc
3aKOHBI

https://m.edsoo.ru/Y3WB6613A

28

29

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3pe)EHHOTO ra3a

W3onporeccel B uieanbHOM rase
U UX rpaduueckoe

https://m.edso00.ru/35DBLKT96

https://m.eds00.ru/0OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

MMpeaACTaBJICHUC

30

BHyTpeHHsIs sHEpTHS
TEPMOAMHAMHYECKON CUCTEMBI U
CHOCOOBI €€ N3MEHEHHS.
KonudectBo Temnote! u padoTa.
BnyTtpeHnHss sHeprus
OJTHOATOMHOTO HJICaJIbHOTO Ta3a

https://m.eds00.ru/9JOITVXI8

31

32

33

Bunae! renonepenaun

Y nenpHast TEI0EMKOCTD
BemrecTBa. KoamyecTBo TEIIIOTHI
MIpH TeIionepeaaye.
AnrabaTHBIN mporecc

[TepBblii 3aKOH TEPMOAMHAMUKHI
U ero MpUMEHEHHUE K
M30IpoLEeccam

https://m.edso0.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

https://m.edsoo.ru/2HO06R3GAS8

34

HeobpaTtumocTs nporeccos B
npupoae. Bropoii 3akoH
TEPMOJIMHAMUKHI

https://m.edso0.ru/S85LWDFT8

35

36

ITpunnun nevicreus u KII1/
TEIJIOBOM MAIlIMHEI

ukn Kapno u ero KIIJ{

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo0.ru/4AXPSAQ0V7M

37

DKoJjoruvyeckue npooaemMbl
TEIIOPHEPTeTUKHI

https://m.edsoo.ru/P07ZMY MS8I

38

39

O6o06maromuit ypox
«MonekynspHas pusuka.
OCHOBBI TEPMOTTHAMHKI
KonTtponbHas pabora o Teme
«MonexynspHas pU3MKa.

https://m.edsoo.ru/9EKZ0DDWP

https://m.edsoo0.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TEpPMOAMHAMUKI

40

41

42

43

[Tapoo6pazoBanue u
KoHJeHcauus. Mcnapenue u
KUIICHUE

AOcoiroTHast 1 OTHOCHTEIbHAS
BJIQYKHOCTh BO3/yXa.
Hacplennslii nap

Teépnoe Teno. Kpucraminueckue
u amopdHBbIe Tena. AHU30TPOIHS
CBOMCTB KpucTauioB. Kujakue
kpucrtawuibl. COBpeMeHHbIE
MaTrepuabl

[InaByieHre ¥ KPUCTAIITA3AIIHSL.
VY aenbHas TEIIOTA TUIABJICHUSI.
Cyb6numarus

https://m.edsoo.ru/X48Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.eds00.ru/OX117G6MR

44

45

46

47

YpaBHeHUE TEIJIOBOTO OanaHca

DneKkTpu3anus Ted.
OnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUYECKHUX 3apsiI0B

[IpoBOIHUKY, TUDTIEKTPUKH U
MOJIYTIPOBOIHUKH. 3aKOH
COXPaHEHHUs DIEKTPUYECKOTO
3apsa

B3aumoneiictBue 3apsioB. 3aK0H
Kynona. Touyeunsrii
AIIEKTPUYECKUN 3aps]

https://m.edsoo.ru/0IJUXGN2I1

https://m.edsoo.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

48

Hanpssk€HHOCTB AIEKTPUIECKOTO
noJist. [IpuHnmn cynepnosunyu

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

ANEKTPUYECKHUX ToneH. JInnun
HANPSKEHHOCTH

49

Pabora cun
AJIEKTPOCTATUYECKOTO OIS,
ITorenmman. Pa3nocTsb
MOTEHIMAJIOB

https://m.edsoo.ru/\VOPD9ASLF

50

51

ITpOBOAHMKY U TUAIIEKTPUKH B
JIIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTD

OnektpoéMkocTb. Konnencarop

https://m.edsoo.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJEHCATOpa. JHEPTus
3apsHKEHHOTO KOHJIEHCATopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopHnast pabota
"U3zmepenue 2eKTpoEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

IIpuHuuUI nencTBus U
IPUMEHEHNE KOHIEHCAaTOPOB,
KOIIMPOBAJIBHOTO arapara,
CTPYWHOTI'O ITPUHTEPA.
DJIEKTpOCTAaTUYECKAs 3aIUTa.
3azeMyIeHHE SIEKTPONpUOOPOB

https://m.edso0.ru/H3Q9PNHYY

55

DIIEKTPUYECKHI TOK, YCIOBHS
€ro CyIIeCTBOBaHUS.
ITocTostausIi TOK. CHila TOKA.
Hamnpsokenne. ConpoTuBieHue.
3akoH OMa aJig y4acTka 1enu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

ITocnenmoBarennsHOE,
napajuieIbHOE, CMEIaHHOE
COC/IMHCHHE TIPOBOHUKOB.

0.5

https://m.edso0.ru/SLKT3UPUR

57

Pabora u MmomHoOCTh
AJIEKTPUUECKOT0 TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3axod Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKOMN
uenu. Kopotkoe 3amMbIKaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

https://m.edsoo.ru/YN5BF7PBS

59

60

61

62

63

KonTtponpsHas padora o Teme
"DnexkTpoauHamMuka" /
Ob6o06maromuit ypok
«ONEKTPOAMHAMHKAY /
Bcepoccuiickas npoBepoyHas
paborta

DNEKTPOHHAs IPOBOAUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTD
COIPOTUBIICHUS METAIIJIOB OT
TEMIEPATYPHI.
CBepXIpoBOIUMOCTH
DNEKTPUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBOTHHUKH, HX
COOCTBEHHAs M IPUMECHast
npoBoauMocTh. CBoiicTBa p—N-

https://m.edsoo.ru/MEM6EIE5SX

https://m.edsoo.ru/P86 MDY 07H

https://m.edsoo.ru/WMNNBQL9H

https://m.edso0.ru/4CCYCJ785

https://m.edso0.ru/S55A1DQUR



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR

nepexona. [loiynpoBogHUKOBBIE
IPUOOPHI

64

DIEKTPUUECKUN TOK B pPaCTBOpax
U pacIuiaBax 3JIEKTPOJIHUTOB.
DNEeKTPOIUTHYECKAS
JIUCCOIMAIUA. DIIEKTPOIIU3

https://m.edso0.ru/QUOQUWVI1

65

66

67

68

DJIEKTPUUYECKUI TOK B Ta3ax.
CamocTosiTeTbHbIN 1
HECaMOCTOSITEIIbHBIN pa3psil.
Momnnus. [lnazma

DIIeKTpUUYECKHUe MPUOOPHI U
YCTPOMCTBA U MX TPAKTUYECKOE
npuMmeHeHue. [IpaBuna TeXHUKU
0e301macHOCTH

KonTponbhas pabota mo Teme
«Qnekrpocraruka. [locTrosHHbIN
JJIEKTPUYECKUM TOK. TOKH B
Pa3IMYHBIX CpEIax»

Ob6o06uaromuit ypok o TeMam
10 knacca

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

ITocTossHABIE MATHUTHI U X
B3aUMOJCHCTBHE. MarauTHOE
nosie. Bektop MarHuTHON
WHAYKIUU. JIMHUM MarHUTHON

UHIYKIUH

https://m.edsoo.ru/ADMOYI1IN6

MarauTHoO€e 1oJIe MPOBOIHUKA C
ToKOM. OmBIT DpcTena.
BzaumopeiicTBue npoBOAHUKOB C
TOKOM

https://m.eds00.ru/1L5CT47FX

JlaGopaTtopHnast pabota
((I/I?:yT-IeHI/IC MAaramTHOTO I10JIA
KaTylIKu C TOKOM>»

JlelicTBEe MarHUTHOTO IIOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopatopHast pabora
«Uccnenosanue neicTBUA
MMOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM»

JlelicTBEe MarHUTHOTO IIOJIS Ha

JBIDKYIYIOCS 3apSHKEHHYIO
yactuny. Cuna Jlopenma. PaGora

cuibl JlopeHna

DJNIeKTpOMArHuTHasE UHYKIHUS.

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edso0.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

[ToTok BEKTOpa MarHUTHOM
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sIBJIeHUS
AJIEKTPOMATHUTHON MHTYKIIHW)

https://m.edso0.ru/XZS5MQCBU

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo0.ru/EOTONSAEA

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUIaTeNb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
WHIYKIUOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O06o0maromuii ypok
«MarautHoe 110JI€E.
SJIGKTpOMaFHI/ITHaﬂ I/IH}IyKIII/Ifl))

https://m.edsoo.ru/COBO5BGMC

11

12

KonTponbhas pabota no teme
«MaruuTtHoe 1oe.
QHCKTPOMaFHI/ITHa?I HUHAYKOUA

CB006oIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edso0.ru/8X637ELEU

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15

16

17

18

JlaboparopHas pabota
«MccnenoBanue 3aBUCHMOCTH
HeproIa MajlbIX KoJicOaHui
rpy3a Ha HUTHU OT UTMHBI HUTH U
Macchl Tpy3a»

KonebarenbHbIi KOHTYD.
CBOOOJTHBIC IEKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM
K0JIeOATEIIbHOM KOHTYDE.
AHaOTust MEXy
MEXaHNYECKUMH U
AJIEKTPOMATHUTHBIMA
KOJIeOaHHSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUsI DHEPTUU B
U7eabHOM KoJieOaTeTbHOM
KOHTYpe

[TpencraBneHue o 3aTyXaromuxX
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

IIepeMeHHBIH TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOT0
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOIEE 3HAYECHUE CUIIBI
TOKA W HaIlpsKEHUS

Tpauncdopmarop. [IpoussozacTso,

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

https://m.edso0.ru/1ZWZUL8OQK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpediieHue
ANIEKTPHUYECKON SHEPTUH

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEpaToOpa
MIEPEMEHHOT0 TOKA, JIMHUI
JJeKTponepesad

https://m.eds00.ru/93Z12W40Q0

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
AJIEKTPO3HEPIUHU B
MOBCEHEBHOM KU3HU

https://m.edso0.ru/SDUNYKWNO

21

MexaHnn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTb pacnpocTpaHeHUsI U
JIHA BoJIHbL. [lonepeynsie u
MIPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

23

24

25

3Byk. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
DJeKTpOMarHUTHBIE BOJHBI, UX
cBoiicTBa U ckopocTh. [kama
OJICKTPOMAariMTHBIX BOJIH
[TpuHIMTB PaAHOCBS3U U
TesneBuieHus. Pa3Butue cpeacts
cBsi3u. Panmonokanus
KonTponbhas pabota
«Konebanus u BOTHBI»

https://m.edso00.ru/Z827Q6V70

https://m.eds00.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonunenHoe
pacnpocTpaHeHHe CBETa B
OAHOPOJIHOM cpene. ToueuHblid
MCTOYHHK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
n300paKeHH B INIOCKOM
3epKaie

https://m.edsoo.ru/AMBKQM?22Z

28

[Ipenomnenue ceera. [lonnoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroa noaHoro
BHYTPEHHETO OTPa’KEHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

32

33

JlaGopaTtopHnast pabora
«M3MepeHne nokasaress
MIPEJIOMIIEHUS CTEKIIA»

JInnssl. IlocTpoenue
n300pakenuii B muHze. Popmyia
TOHKOM JIMH3BI. Y BEIIMYECHHE
JIMH3BI

JlaGoparopHas paboTa
«HMccnenoBanue CBOMCTB
M300paXeHH B TMH3aX)»

Hucnepcus cera. CroxXHbIM
coctaB Oenoro ceera. L{Ber.
JlaGoparopHas paboTa
«Habmonenue aucnepcun
CBETa»

WnTepdepennus ceera.
Judpaxuus ceera.

https://m.edsoo.ru/J02E1IM1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Judpakumonnas pemeérka

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBUS UX
0€30MacHOro NpUMEHEHUS

https://m.edsoo.ru/Q2118XY0OJ

https://m.eds00.ru/M5127JYGT

36

FpaHI/IIIBI MMPUMCHUMOCTHU
KJ1aCCUUYECKON MEXaHUKH.
HOCTy.]'IaTBI CHGHH&HLHOﬁ
TCOPHUU OTHOCUTCIbHOCTHU

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJbC
pensiTuBUCTCKON yacTulibl. CBA3b
Macchl C SHEPTUEN U UMITYJIbCOM.
OHeprus MoKost

https://m.edsoo.ru/I190ZY4BUB

39

40

Konrtponbnas padora «OnTuka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEJIBHOCTI»

®otonsl. opmyia [1nanka.
DHeprust 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBITHE U UCCIIEIOBAHNE
dororddexra. OnbiTe A. T
CrojeToBa

https://m.edso0.ru/PGL5XXSRO

42

3akonsl Gpotordhdexra.
VYpaBHeHue DUHIITEHA 17151
dotorpdekra. «KpacHas

https://m.edso0.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» porodddexra

43

44

45

Jasaenne ceera. Onbrtel I1. H.
Jlebenena. Xummaeckoe
JICCTBUE CBETA

TexHuueckue yCTpoucTBa u
MPaKTUYECKOe TPUMEHEHHE:
dboTos1eMeHT, HOTOIATIUHK,
COJTHEYHast OaTapesi, CBETO IO/
Pemenne 3aga4 mo reme
«2neMeHThI KBAHTOBON ONTHKHW

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Mogeins aroma Tomcona. OMbITEL
Pesepdopna o paccesauro o-
yacTull. [[manerapHas Mmoenb
aToMma

https://m.edsoo.ru/FIC11POHN

47

48

49

50

[Tocrynatsr bopa

N3nyuyenue u normonieHue
($bOTOHOB MpH Mepexojie aToma ¢
OJHOTO YPOBHS DHEPIUU Ha
npyroi. Buasl ciekTpos

BonHoBbI€ cBOMCTBA YacTHII.
Bomnsl ne bporins.
KopnyckynsipHo-BoaHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYXJIEHHOE U3JTy4YCHHUE

OTKpBITHE PATMOAKTUBHOCTH.
OnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PAAUOAKTUBHOI'O U3JTYYCHUA

https://m.edsoo.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edso0.ru/J710TLFCO

https://m.edso0.ru/TSJIFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CsoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
pPaZOaKTUBHOCTH Ha KUBBIE
OpraHU3MBI

https://m.edso0.ru/UOIRQS0Z5

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacmar.
DJIEKTPOHHBIN U MTO3UTPOHHBIN
Oera-pacnajn. ['amma-u3inydenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHbiid
peakrop. [IpoGiiemsr,
NEePCIEKTUBBI, IKOJIOTHUECKUE
aCIEKTHI ICPHOU SHEPreTUKU

https://m.edsoo.ru/CFJYJSSIG

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OTtkpeITHE TO3UTPOHA. MeTo b1
HAOJII0JIEHUS ¥ peruCTpaliu
31eMeHTapHbIX yacTull. Kpyrmubiii
cros «®yH/1TaMEeHTaJIbHbIE
B3anMOJIeUcTBUsl. ENMHCTBO
bu3NYECKOI KApTUHBI MUPAY

Oransl pa3BUTHS aCTPOHOMUHU.
[Ipuxiagnoe u
MHUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHUHU. Bup 3B€31HOTO
HeOa. Co3Be3us, sipKue 3BE3/IBI,
IUTAHETHI, UX BUAUMOE
nemkenne. ConHeyHas cCHCTeEMa

Comnnue. ConHeyHast aKTUBHOCTb.
Ucrounuk suepruu CoiHua u

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3]

57

3BE3/1bl, UX OCHOBHbBIE
XapaKTePUCTUKU. 3BE3/IbI
IJIaBHOM I10CJIE10BATENBHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
IPOMCXOXKAECHUU U IBOJIIOLUH
CoJHIa ¥ 3B€37

https://m.eds00.ru/GGD3W74Z0

58

Mineunsiii [Iyte — Hama
T'amakTuka. Ilomoxenue u

nemxenne Comuna B ["anakTuke.

l'anaktuku. Y€pHbIE IBIPHI B
A/ipax rajJakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30beranue
ranakTuk. Teopus bonbioro

B3pbIBA. PETMKTOBOE M3IIydeHHE.

MeraranaktTnka

https://m.edsoo.ru/9IWRLVWNN

60

61

62

Hepemennsie nmpo6iembl
aCTPOHOMUHU

KonTponbnas pabota
«DIeMeHThI aCTPOHOMHH U
acTpou3uKm»

Ob6o6maromuit ypok. Posb
(GU3HUKHN U aCTPOHOMHUH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COLIMaIbHOM
1 DTUYECKOH cdepax
JIeSITCIILHOCTH YeJIOBEKa

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/M\WNJ5CRXYD

63

Ob6o6maromuit ypok. Poib u

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

MeCTO (PM3UKHU U aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
¢du3nveckoit Teopun B
(opMUPOBaHUY MTPEICTABICHHIA
0 (pU3MYECKON KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

O6o6maromuii ypok. Mecrto
(bu3nUeCKOit KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
NPEJCTaBICHUN O IPUPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

67

68

[ToBTOpenue. MaruutHoe noie.
DNeKTpOMarHuTHast UHIYKITUS

[ToBTOopenue. Ontruka. OCHOBBI
CIIEUATIbHON TEOpUHr
OTHOCHUTEIIbHOCTH
IToBTOopenue. KBantoBas

¢u3uka. D1eMEeHTbl aCTPOHOMHUHU
U acTpodU3UKU
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpUpOBaTh Ha TPUMEPAX poJib M MeCTO (U3UKH B
(GhopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOU IESATENBHOCTH

Jmronen

10.2

VY4uTBIBaTh I'PaHULIbI IPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
MaTepualibHas TOYKa, MHepLUalbHas cucTeMa OTcuéra, abCONIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOJEIN CTPOCHUS I'a30B, )KUJIKOCTEH U
TBEPABIX TE€J, TOYEUHBIM OJIEKTPUUECKUN 3aps] — IpU PELIEHUU

(1)I/I3I/I‘IGCKI/IX 3aJda4

10.3

Pacnio3naBath (usnueckue sBieHUs (IPOIECCh) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KUHETUUYECKON TeopHuH
CTPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHHOE JIBU)KEHHE, CBOOOJHOE IaJIeHuE
TN, JIBUXCHHE I10 OKPYKHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe OoO0bEéMa Tea NpH  HarpeBaHHUH
(oxJakeHnn), TEIUIOBOE paBHOBECHE, HCTHapeHue, KOHICHCAIUs,
IJIaBJI€HUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBILICHHUE J1aBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IMapaMeTpaMH COCTOSIHMSI Tra3a B M30Ipoleccax;

OJICKTpU3alus TCI, B3aUMOJICHCTBUEC 3apaa0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, HCHOJb3ys (U3HUECKHe
BEJIMYUHBI: KOOpJMHATA, MYyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJa, HMIOYJIbC Tela, KWHETHYecKas OSHeprus,
MOTEHIMabHasl SHEprus, MeXaHudeckas pabora, MeXxaHHuYecKas
MOIIIHOCTb; IIPU OMUCAHUH IPABUILHO TPAKTOBATh (PU3HUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYHMH, MX O0O3HAu€HUs M €JAMHHUILIbI, HAaXOAWUTH
(opMyIIbl, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C JIPYTHMMHU

BCINMYNHaMU

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC

SABJICHUA, HCIIOJIB3Ys (1)I/I3I/I‘-ICCKI/IC BCIMYMWHBI: JaBJICHHUC Tasa,




10.6

TEMIlepaTypa, CpEIHsAsl KHUHETUYECKas DSHEpPrusi XaOoTHYECKOIOo
JBUKEHUS MOJIEKYJ, CpPEIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs dSHeprus, pabora rasa,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIaTeNs; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICII
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U E€IUHUIbI, HAXOJIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BEJIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JNEKTpUYECKUE  SIBICHUS  (MPOLIECChl), HCMONb3Ys  (U3HUEcKHe
BEJIMYMHBI: QIIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  IMOJIA, IOTEHIMaJ, Pa3HOCTb IOTEHLMAJIOB; IIpU
ONMCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYEHHS | EAMHUIBI;, YyKa3blBaThb (OPMYIIbI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C JIPYTHMH

BCINYMNHaMN

10.7

10.8

AHAJIIM3UPOBATDH (1)I/ISI/I‘I€CKI/I€ nmpoueccel M  SABJICHUA, MCIIOJIB3Yys
(u3nuecKkre 3aKOHBI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHHUYECKON IHEpruH,
3aKOH COXPAaHCHUA UMITYJIbCA, NPUHLUII CYIICPIIO3UIIUNU CUJI, IPUHIHAIL
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCUETA; MOJEKYJIAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpedHeld KUHETHUYECKOM HSHEpPruy TEIUIOBOIO JBUKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHHUs »DIIEKTPUYECKOro 3apsaa, 3akoH KyioHa; npum stom
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe
BBIpKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTHU

OOBACHATH OCHOBHBIC MPHUHIIMIBI JIEHCTBUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inuaTh YCJIOBHS HUX O€30MaCHOTO

HCIIOJIB30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

10.10

BBINOMHATE SKCIIEPUMEHTHI IO MUCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJB30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN; TIPH
5ToM (opMynHpoBaTh NpobieMy (3agady) W THUIOTE3y Yy4eOHOro
JKCIIEPUMEHTA, coOupaTb  YCTaHOBKY M3  TPEAJIOKEHHOTO
0o0opynoBaHusl, MPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI

OcymiecTBnATh TpsSMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpPEHHs U

HCIIOJIB30BaTh U3BECTHHIC METOJbI OLICHKN HOFpeIHHOCTeﬁ PISMGPGHI/Iﬁ




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYHMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMIH; IpPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pE3yibTaThl IOJTYYEHHOH 3aBUCUMOCTHU
(bu3MUecKUX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJsibTaTaM HCCIIeA0BaHUS

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyAda TMPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOCKTHOW JEATEIIBHOCTH C MCIOJIb30BaHUEM

WM3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
WCTIONB3Ys (PU3MYECKHE 3aKOHbI W NIPHHIMIBI, Ha OCHOBE aHaIM3a
yCIOBHSI  3aJaud  BBIOMpaTh  (PU3UYECKYIO MOJENIb, BBIACIATH
¢du3nueckre BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PACU€Thl U OLIEHUBATh PEAbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3nuecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha N3YYCHHBLIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUS

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHM JUIS TOHMCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpeTalMd M IpeICTaBICHUS y4yeOHOM W HaydyHO-IOIMYJIIPHOM
uHpOpMalMY, TMOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp30BaTh TeopeTHyecKue 3HAHUA MO (PU3MKE B MOBCEIHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PabGoTaTh B rpynme ¢ BBIMOTHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPYyNNbl, PalUOHAIBHO  paclpeiessaTh
00s13aHHOCTH Y TUIAHUPOBATh JCATEILHOCTh B HECTAaHIAPTHBIX
CUTyallusAX, aJE€KBATHO OLEHUBATH BKJAJ Ka)XIOTO U3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TPUMEpPax poJib M MecTo (HU3MKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOU NESATENBHOCTH

JIO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA

11.2

11.3

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOIETICH:
TOYEYHBIN IEKTPUUYECKUH 3apsij, AAepHas MOAECIb aTOMa, HYKIOHHAs

MOZEJIb aTOMHOI'O AApa IIpHu pEHICHUA (1)I/I3I/I‘ICCKI/IX 3aJa4

Pacnio3naBate (usnueckue siBiaeHUs (Ipolecchl) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEILNIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJI Ha
MPOBOJIHUK C TOKOM U JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
KojeOaHWus W BOJIHBI, TPSIMOJIMHEHHOE pacCIpOCTpaHEHHUE CBETa,
OTpaXCHHE,  TMpelioMiieHHue, HuHTepdepeHnus, audpakius U
MOJISIPU3ALIMsl CBETA, JMCIEPCUsT CBETa, (DOTORIEKTPHUECKUI IPPEKT
(boTtoapdexrt), cBeTOBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOIO
CIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas ¥  HCKYCCTBEHHAs

PaaOaKTUBHOCTH

11.4

OnuceiBaTh M3YYCHHBIE CBOWCTBA  BEMmECTBA  (DJIEKTPUYCCKHE,
MarHuTHbIE, ONTHYECKUE, DIEKTPUUECKYI0 TMPOBOAMMOCTh Pa3IUYHBIX
Cpel) U DJJIEKTPOMArHUTHbIE SBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nueckue BENWYMHBI:  DJJEKTPUUECKUH  3aps], CHiIa  TOKa,
ANIEKTPUUYECKOE  HANpPSHKEHHWE,  DJIEKTPHUECKOE  CONPOTHUBIICHUE,
paszHocTh moTeHnuanon, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
monsa, cuna Awmmepa, cuia JlopeHna, WHIYKTHMBHOCTh KAaTYIIKH,
OHEPTUA IJJICKTPUICCKOr0 WM MArHuTHOI'O l'IOJ'IeI\/’I, nepuoa M Yacrora
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TaQpMOHMYECKHX  JJIEKTPOMArHUTHBIX  KOJeOaHWUH, doxycHoe
paccTosiHMe W ONTHUYEeCKas CHJIa JHMH3bI, MPU OMHCAHUU MPABUIBHO
TPaKTOBATh Q)HSquCKI/Iﬁ CMBICJI  MCITIOJIB3YEMBIX BCJIIMYHH, nux
0003Ha4YeHMUsI U E€OUHMIBI; YyKa3blBaThb (OPMYJIbI, CBSA3BIBAIOIINE

JTAHHYIO (PU3HUYECKYIO BEIMUUHY C JPYTUMH BeTHYNHAMHU

11.5

OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBIC SABJICHUA W IMPOLECCHI, NCIIOJIb3Yys




(bl/ISI/I‘IeCKI/Ie BCJIMYUHBI: CKOPOCTH 3JICKTPOMAIrHUTHBLIX BOJIH, OJIMHA
BOJIHBI MW YaCTOTa CBCTA, SHCPIrUd W UHMITYJIbC q)OTOHa, nepunon
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IpaBUJIbHO TPAKTOBATbH q)HSH‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]IBI, CBA3BIBAOIIUC
JAaHHYIO (1)I/ISI/II-I€CKYIO BCJIMYUHY C APYI'UMHU BCIMYHNHAMU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl M SBICHHSA, HCIOIb3YS
¢usnyeckue 3aKOHbl M OpUHLUNBL  3akOH OMa,  3aKOHBbI
[IOCJIEIOBATENbHOIO U MapaUIEIbHOIO COECIUHEHUS IPOBOJHHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J1€KTPOMarHUTHOM MHAYKLIMM, 3aKOH
MPSIMOJIMHENHOIO pacipOCTPAHEHUS! CBETA, 3aKOHbI OTPAaXXEHUs CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHE  OWHINTEHHA Ui
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMITyJIbCa, 3aKOH COXPAaHEHHUs DJEKTPUUECKOIO 3apsAja, 3aKoH
COXpPAaHEHUsT  MaccoBOIO  4HuClIa, IMOCTynarel  bopa, 3akoH
paZMOaKTUBHOIO pacraja; MOpU 3TOM pas3jinyaTh CIIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHS

(rpaHubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpa HWHAYKIUMKW MArduTHOI'O II0JIA

MMPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIONB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPpH
3ToM (QOopMYIHpOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

00opyoBaHusl, MPOBOJAUTH OMNBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyiecTBiaTh MpsiMblE U KOCBEHHBbIE HM3MEPEHUS (PUINUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 MU3MEpPEHUs U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCIOJIb30BAHUEM
NpSAMBIX ~M3MEPEHHH; TPU OTOM KOHCTPYMpPOBaTb YCTaHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOTYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE TaOIUL U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ylbTaTaM

HUCCICIOBaHUA

11.12

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUU

HCCIEIOBAaHUN B paMKax yqe6Hor0 9KCIICPUMCHTA, yqe6Ho -




HCCHGHOB&TGHBCKOﬁ n HpOGKTHOﬁ ACATCIIBbHOCTH C HCIIOJIB30BAHHECM

U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOT0 000pyIOBaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI WM MNPUHOUIIBI; Ha OCHOBC aHalin3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢busnyeckue BEIUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(hU3HUECKON BETUIMHBI

11.14

11.15

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTHYECKHU
HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKICHHM C OMOPON HA U3y4EHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/I‘ICCKI/I€ SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHUMH YY4eOHBIX 3aJad  COBPEMEHHBIE
MHGOPMALIMOHHbIE TEXHOJOTUM JUIsl IOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMM W NPEJACTABICHUS Y4eOHOM U HAy4YHO-IIOMYJISIPHOM
nHpOpMAIMY, TIOJYYCHHOW M3 PAa3JIMYHBIX HMCTOYHUKOB; KPUTHUECKU

AHAJIU3UPOBATD MMOJIYH4aCMYHO PIH(bOpMaI_II/IIO

11.16

11.17

OOBACHATH IIPUHIUIIBL ,HCIZCTBHH MallllH, HpI/I60pOB N TCXHHYCCKHX
YCTpOﬁCTB; pa3indaTrb YCJIOBUA HX 0€30IaCHOr0 HCIOJIL30BaHUSA B

HOBCEIHEBHOU KU3HU
[IpuBoaUTH TpUMEpHl BKJIala POCCUUCKHX U 3apyOekKHBIX YUEHBIX-
(M3UKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeaec

PaGotars B rpymme ¢ BBINOJHEHHWEM PA3IUYHBIX COIMAIbHBIX POIEH,
IJIAHUPOBATh ~ pabOTy  TPYMIBI,  PAlMOHAIBHO  PaCHpPEIeNsTh
00S3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHJAPTHBIX
CUTyallUsAX, AaJE€KBAaTHO OLICHUBATh BKJAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTpUBAaEMOil PoOIeMBbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

hil I IPOBEPAEMOr
Ko Ko oBepAEMOro

IIpoBepsieMble 3J1eMEHTHI COIePKAHUS
pasaena JIEeMEHTA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uzuka — Hayka o npupoae. Hayunbie
11 METObI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEpPUMEHTa M TEOpUM B  Ipollecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pu3Hke

MogenupoBanue (u3nyecKux SBICHUNH U

1 npoueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI U TeOpUH. ['paHUIBl TPUMEHUMOCTH

1 (buznueckux 3aKOHOB. [IpuHuun

' coorBercTBUs. Pomp u Mecro ¢Qus3uku B

(bopMUpPOBaHMM  COBPEMEHHOH  Hay4YHOU

KApTUHBI MUpa, B IIPaKTUYECKON

NESITEINLHOCTH JTIOAEH

2 MEXAHUKA
KMHEMATHUKA

Mexannueckoe asmxeHue. OTHOCUTEIBLHOCTD
2.1.1 MeXaHn4YecKoro aBrokeHust. CucremMa OoTcuéTa.

Tpaexropus

ITepemernenne, ckopocTh (CPEHSSI CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
2.1.2 MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

2.1
MIEpEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBWKEHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpJIMHAT, CKOpPOCTH,
YCKOpEHMUH, IIyTH " NIepEMELCHUS

MaTepI/IaHBHOfI TOYKH OT BPEMCHHA

)14 CBoOoaHOe najieHne. Y CKopeHue cBoOOOTHOTO

naJieHus




2.15

KpuBonuneiiHoe nBuxkeHue. PaBHOMepHOE
JABHUKCHHUC MaTepHaHBHOﬁ TOYKHU 10
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

TexHnuueckue YCTPOMCTBA: CIIUJIOMETD,
JNBIKEHUE CHApPSAOB, LEMHBIE W PEMEHHBIE

nepeaavn

2.1.7

[IpakTrueckue paboTHI. N3zmepenne
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOIIEHUS MEXIY MyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IOCJIEOBAaTElbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBIDKEHUM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hymto0. M3yuenue NBIKEHUS MIapHKa B BA3KOM
KUJIKOCTU.  VI3yueHue  JBWIKEHHUSA  Tela,

6p0HJCHHOFO TOPU30OHTAJILHO

2.2

JTMHAMUKA

2.2.1

2.2.2

[Tpunamn OTHOCHUTEIBLHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuuanbHble

CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHUJI

2.2.3

2.2.4

Bropoii 3akoH HberoroHa nmus MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon Helootona ans

MaTCpraJIbHBIX TOYCK

3aK0H BCEMHUPHOTO TAroTeHus. Cuiia TSHKECTH.

HCpBaﬂ KOCMHUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUS  IOKOS.
Koaddumnment tpenns. Cuta conpoTHUBICHUS

IIpH ABUKCHUU TEJIA B )KUAKOCTH HUJIN T'a3€

2.2.7

HOCTyHaTeJ'IBHOC " BpalaTCJIbHOC ABHUIKCHUC




a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHJIbl OTHOCUTEIBHO OCH BPALICHHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

2.2.9

2.2.10

Texunyeckne YCTpOﬁCTBai IIOJIIHITHHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTudeckue paboTel. M3ydueHue ABMKCHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
JEHCTBUEM HECKOJIbKMX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B JeOopMHpPYEMOil TIPYy)KUHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI HUX JAepopMarlui.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOIO

TCJa, UMCIOIICTO OCh BPalllCHUA

2.3

2.3.1

2.3.2

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc mMarepuanbHOM TOYKH, CHUCTEMBI
MaTepUaJIbHBIX ToueK. MMmynbc cuiasl u

HU3MCHCHHUC UMITYJIbCA TCJIa

3akoH coxpaHenuss umnyiasca B HCO.

PeakTtuBHOE ABHKEHHE

2.3.3

PaGora cuet

2.34

MormHocTs cribl

2.35

2.3.6

2.3.7

2.3.8

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETHYECKOW SHEPTUH

[lorennmaneHass oHeprud. IloreHuuManbHas
SHEprus yIpyro nehopMUpPOBAHHON
npyxuHbl. [loTeHnumaneHass »Heprus Tena

BOJIM3U IOBEPXHOCTH 3eMIIU

HOTGHHI/IaJ'IBHI)Ie N HCMOTCHIHMAJIBHBIC CHIIBI.
CBs3b pa6OTLI HCIIOTCHIHMAJIBHBIX CHII C
U3MCHCHUCM MEXaHUYIeCKOM SHEPIrun
CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA

MEXaHWYECKON IHEPTUn

VYnpyrue u Heynpyrue CTOJIKHOBEHUS




2.3.9

2.3.10

TexHuueckue yCTpONCTBA: JBUIKEHUE PAKET,

BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
CKOpPOCTEM Tel IpU HEYNPYyroM YyZaape.
HccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHECHHEM MEeXaHNYeCKOM OHEpPIuu T€jia

3 MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH

3.11

3.1.2

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BbpoyHoBckoe
neuxenue. [{uddysusa. Xapakrep ABMKEHUS U

B3aMMO/JICHCTBHUS YaCTHI] BELIECTBA
Mopgenu CTpoeHHs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBSCHEHHE CBOWCTB

BCIICCTBA HA OCHOBC 3THUX MO)I@J'IGI‘/'I

3.13

3.14

Macca wmonekyn. KonnyecTBo BemiecTBa.
[TocTostnuass ABoraapo
TermoBoe paBHOBecue. Temmeparypa u €€

n3Mepenue. [llkana remneparyp Llenscus

3.1 3.15

Mopnens  upeanpHOro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOI'O I'a3a

3.16

AbGcounoTHas TeMIieparypa Kak Mepa cpenHei
KMHETUYECKOW PHEPIUU TEIIOBOTO JBUKEHMS

yactul] ra3a. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianeiipona — MeHzeneesa.

3akoH /lanbTOHA

3.18

I'a30BBIC 3aKOHBI. I/I3OHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ NIOCTOAHHBIM KOJHYCCTBOM BECIICCTBA.

n30TepMa, H30Xopa, u3obapa

3.1.9

3.1.10

Texnuueckue yCTpOMCTBA:! TEPMOMETD,
OGapometp
[Ipaktuueckue pabotsl. M3mepenue Maccel

BO34yXa B KJ1accHOM koMHare. MccrnegoBanue




3.2

3aBUCUMOCTH MECXKOY IMapaMe€TpaMHn COCTOSIHUA

pa3peKEHHOTO ra3a
OCHOBbI TEPMOJIMHAMUKN

TepmoauHaMmuueckass cucrema. BHyTpeHH:A
3.2.1 SHEPTHsl TEPMOJMHAMHYECKOM CHCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

322 KomuyectBo Temnnotsl u pabora. BayrpenHss
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Buael Temonepenayu: TEMIONPOBOJAHOCTD,
323 KOHBEKILIMs, U3llydeHHe. TeruioéMKocTh Tena.
VYienpHass TemI0EMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIONIEpCaaquc

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
>y IIEPBOI0 3aKOHAa  TEPMOIAMHAMUKH K
uzonporneccam. ['paduyeckas MHTEpIpeTaus

paboThI Taza

TermoBbie MamuHbl. [IpuHIUIBL EHCTBUA
TeIuIoBbIX MammH. [IpeobpazoBanus sHEpruu
3.25 B TEWIOBBIX MamuHAaX. KoadduumeHnt
nonesHoro  geiictBus  (manee —  KIIM)

terioBor MamuHkl. [{ukin Kapro u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs mporieccoB B MPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCINIOOHECPICTUKHA

TexHuueckue yCTpolcTBa: JIBUTaTeb
3.2.7 BHYTPEHHETO CropaHusl, OBITOBOM

XOJIOAWJIbHHUK, KOHAUTTHUOHECD

328 [IpakTuueckue padotsl. U3mMepenue ynenbHOM
TEIJI0OEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooGpazoBanue u koHaeHcanus. Vicnapenue
3.3.1 u KHIICHUE. V nenpHas TEIUIoTa

napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPbI




KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOcCoNIOTHAE ¥ OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacelleHHb1 niap

TBépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJlJIbL.

CoBpeMeHHbIE MaTepHalIbl

3.3.4

3.3.5

3.3.6

3.3.7

IInaBneHue wu KpUuCTaJllIn3alus. YI[CJ'IBHaSI

TerutoTa riasieHus. Cyonumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
MOJYYEHHsI COBPEMEHHBIX MaTepHasoB, B TOM
qrciie HAHOMATepUAJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

DJIEKTPOCTATHUKA

411

4.1.2

4.1.3
414

415

DnekTpu3anus Tel. JNEeKTpUUecKuil 3apsa. JBa
BUJIa DJIEKTPUUECKUX 3apsi/IOB

[IpoBoaHMKH, TUDIEKTPUKU u
MOJIYTIPOBOJTHUKH

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
B3aumogeiictBue 3apsanoB. 3akon Kymnona
Onektpuueckoe  mnone.  HanpsxéHHocTh
INEKTPUUYECKOTO MOJIA. [MpunHIMT
cynepno3unuu.  JIMHMKM — HAOpPsHKEHHOCTH

QJICKTPHUYICCKOTO T10JIA

4.1.6

4.1.7

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorennuan. PasHOCTE MOTEHITHAIOB
[IpoBOIHMKM M IHUBJIEKTPUKU B IOCTOSHHOM
SJIEKTPUYECKOM  moJie.  J[udnekTpudeckas

MIpOHUIIACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Kongencarop.




4.2

ONEeKTpPOEMKOCTh IIOCKOTO  KOHJIEHCATopa.
DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue  yCTpOHCTBAa:  AJIEKTPOCKOIL,

OJICKTPOMETP, OJEKTPOCTATUUCCKAsA 3alluTa,

419
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP

4110 [IpakTrueckue paboTHI. N3zmepenne

ANEKTPOEMKOCTH KOH/IEHCATOPA

IOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 aJeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
r DJEeKTpUYECKOe COMPOTHBICHUE. Y IENbHOE
o COTMPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesbHoe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOoONIHOCTH 3JEKTPUYECKOTO TOKA
anekTpoaBwxkymas cuna (manee — I/C) wu
497 BHYTPEHHEE CONPOTHUBIIEHHE HCTOYHHMKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOIN)
anekTpuueckoi nenu. Koporkoe 3ambikaHue
DNeKTpOHHAas IIPOBOJIUMOCTh TBEPBIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHHS
o METaJUIOB oT TEeMIIepaTyphl.
CBepXIpoBOIMMOCTh
429 OneKkTpuyecknii TOk B Bakyyme. CBOMCTBa
o AJIEKTPOHHBIX ITyYKOB
[onynpoBonnuku. CoOCTBEHHAs! M IPUMECHAs
4.2.10 MMPOBOIMMOCTD TTOTYITPOBOTHUKOB. (CBOMWCTBa

p-n nepexoxa. IlonynpoBoJHUKOBBIE TPUOOPHI




4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS U CCOLAIUS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

DIIEKTPUUYECKUI TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITENBHOTO

paspsaa. Monnus. [1nasma

Texnuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
3JIEKTPOHArPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
CONIPOTHUBIICHN, BaKyyMHBII JMO/,
TEPMHUCTOPHI U (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, ralbBaHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEIIAaHHOT'O COeIMHEHMSI PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusnenus. HaOmronenue

AIIEKTPOITH3a

11 KJIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COACPKAHUS

4

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

TlocTrostHHBIE MarduTbl. B3amMmojencTBue

IIOCTOAHHBIX MarHuTOB

4.3 4.3.2

MarnutHoe mosie. Bekrop MarHuTHOU
uHAyKuu.  [lpuHmun — cyneprno3uinuu.
Jlunun MarnutHOM wuHAYKIMU. Kapruna
JUHUA  MarHUTHOM  WHAYKIUU  TIOJS

IIOCTOAHHBIX MaroHuToOB

4.3.3

MarHuTHOE TMOJ€ IMPOBOJHUKA C TOKOM.
KapTuna nuHHMI TOJIS JUIMHHOTO MPSIMOTO

NNpOBOAHHMKA W 3aMKHYTOI'O KOJIBICBOTO




IIPOBOAHHKA, KaTyHmIKM C TOKOM. OmnpIT

Opcrena. BzanmoeiicTBiue IpoOBOJIHUKOB C

TOKOM
434 Cuita AMniepa, €€ MOJyJIb M HAIlPaBJICHUE
Cuna JlopeHiia, €€ MOAYJIb U HaIllpaBJICHUE.
JIBro>keHue  3apspKEHHOM — 4acTUUBl B
433 OJTHOPOJHOM MarHuTHOM 1one. Pabota
cuibl JIopeHua
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
OJ1C unayKkuMK. 3aKOH 31€KTPOMarHUTHOM
4.3.8 nnaykuuu dapanes
BuxpeBoe »snextpuueckoe mone. IJ[C
WHIYKIUA B TPOBOJHUKE, IBMKYIIEMCS
439 MOCTYIATEIbHO B OJHOPOIHOM MAarHUTHOM
noie
4.3.10 [IpaBuio Jlenma
NuaykTuBHOCTE. SIBIEHHE CAaMOUHIYKIIHH.
4.3.11
O/1C camouHyKIIMU
DHeprusi MarHUTHOTO TIOJSi KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTPOMCTBA:  MOCTOSHHBIE
MarHuThbl, AJIEKTPOMArHUTHI,
4.3.14
AJIEKTPOIBUTATETb, YCKOPHUTEH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS IeYb
[IpakTrueckue paboTHL. N3yuenue
MarHMTHOTO TIOJSl KATYIIKH C TOKOM.
4.3.15 HccnenoBanue J1€MCTBUS  MOCTOSITHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUN

KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1
5.11

Komebarenpuass cuctema. CBoOoaHEBIE




konebanus. ['apMoHuueckne KoyieOaHuUs.
Ilepuon, wacrota, ammumTyga u ¢asza

KoJIeOaHui

5.1.2

5.1.3

5.1.4

5.15

5.1.6

[IpyxuHHblii MasTHUK. MaremaTuyecKui

MasATHHUK

YpaBHeHHE TapMOHHYECKUX KOJICOaHUM.
Kunematnueckoe u JIMHAMHYECKOE

OIMCAHUE KOe0aTEeIbHOr0 IBUKECHUS

[IpeBpamenue SHEPIrUU pu
FapMOHMYECKUX  KOJeOaHUSsX. CBs3b
aAMIUTUTYIbI KoseOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KosieOaHuil e

CKOPOCTH U YCKOPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AIEKTPOMArHUTHBIC KoJIe0aHus B
UACATBbHOM  KOJICOATEJIbHOM  KOHTYpE.
AHanorus MEXAy MEXaHWYECKUMHU H
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna ToMmcoHa

3akoH COXPAaHCHUA SHEPTHUU B UACAIIBHOM

KoJIe0aTeIbHOM KOHTYPC

5.1.7

5.18

BbIHyX/1eHHbIE MEXaHUYEeCKHE KOoJIeOaHuUs.
Pes3onanc. Pe3onanchHas KpuBasl.
BoeinyxneHnsie AJIEKTPOMAarHUTHBIE

KoJIeOanus.

[lepemennbiii  Tok.  CuHYCOMAANBHBIN

HepeMeHHHﬁ TOK.

5.19

MomHoCTh [IEPEMEHHOTO TOKA.
AMIUINTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpanchopmarop. IIpousBoacTso, nepenaua
U MOTpeOseHnue 3IIEKTPUYECKONH SHEpPIrUH.
DKOJIOTMYECKUE PUCKU MPHU MPOU3BOJICTBE
ANEKTPUYECKOM  DHEPIHUH. Kynstypa

HUCITIOJIB30BaHUA QJICKTPOSHEPTHUN B




5.2

MOBCEIHEBHOMN KU3HU

TexHudeckue yCTpoicTBa: ceiicmorpad,

5.1.11 AIEKTPUUECKUI 3BOHOK, JMHUU
aNeKTponepenad
[Ipaktrueckue pabotel. HccnenoBanue
3aBUCUMOCTH TE€puoAa MajblX KoJieOaHUU
5110 rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI

rpy3a. MccnenoBanue nepeMeHHOro TokKa B
LeNu M3 TOCJIEIOBAaTEIbHO COEeIMHEHHBIX

KOHJIEHCATOPa, KaTyLLIKU U PE3UCTOpa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi. Ilepuoa. CkopocThb
pacnpocTpaHeHuss W JJIMHA  BOJIHBL

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

WnTepdepenuus 51 mrdpaxius

MCXaHHNYCCKHX BOJIH

5.2.3

524

3Byk. CkopocTh 3ByKa. ' pOMKOCTH 3BYKa.

BricoTta Tona. TemOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CJIOBHS
W3JIYy4eHHUs  AJEKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuenTanus BexktopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.25

5.2.6

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aLus,
mudpakuus, uHTepdepenuus. CkopocTh
AJIEKTPOMArHUTHBIX BOJIH

Hlkana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumMeHeHre 3JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHUMNBl PaguOCBA3M U TEIEBUJICHUS.
Panmonokammus. DJIEKTPOMarHuTHOE

3arpsA3HCHHUC Opr>1<a101uel7I Cpeabl

528

Texuuyeckue YCTpOﬁCTBaI MY3bIKAJIbHBIC




5.3

5.3.1

WHCTPYMEHTHI, YIBTPa3BYKOBast
MUArHOCTHKA B TEXHUKE W MEIUIIMHE,
pamap,  paguHoONpUEMHUK,  TEJICBH30D,
anTenHa, tenedon, CBU-neun

OIITUKA

[IpsAMosMHEHOE pAacIpOCTpPaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyd cBera

5.3.2

OtpaxkeHre cBeTa. 3aKOHBI OTPAXKEHUS
cera. [locTpoeHne M300pakeHHi B TFIOCKOM

3epKasie

5.3.3

5.34

5.35

[penomrenne cBeTa. 3aKkOHBI MPEIOMIICHHS
cBeTa. AOGCOTIOTHBIH MOKa3aTeb
MIPENIOMIICHUS

[Tomoe BHYTPEHHEE OTpaKECHUE.
[IpenenbHBIN yroa MOJTHOTO BHYTPEHHETO
OTpaKeHUA

Hucnepcust  cBera. CIOXHBIM  cOCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparonue ¥ paccerBaOIIde JUH3BI.
Tonkas nuH3a. DOKyCHOE paccTOsHUE U
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHn B COOMPAIOIINX
u paccenBaomux JauH3ax. Dopmyna
TOHKOM JHH3BEL. YBEIWUEHHE, IaBacMoe

JIMH30H

5.3.7

5.3.8

Hpe,ZLCJIBI NPpUMCHUMOCTH FeOMeTqueCKOﬁ

OIITUKH

WNurtepdepentiuss cBera.  KorepeHTHbIE
HCTOYHHUKH. YcaoBus HaOIIOICHUS
MaKCHUMYMOB 51 MHUHUMYMOB B
WHTEP(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus  cBeta.  Judpakunonnas
peméTka. YcimoBue HaOIIOEHUS TIABHBIX

MaKCUMyMOB npu InagcHun




MOHOXPOMAaTHYECKOTO cBeTra Ha
TU(PPaKIMOHHYIO PEIIETKY
5.3.10 [Monsipuszanus ceera

TexHudeckue YCTpPOWCTBA: O4YKH, JIyIa,

¢doToanmapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOII, TEJIECKOIIL, BOJIOKOHHAs
ONTHKA, nudpakImoHHast peueTKa,
TOJIIPOU ]
[IpakTnueckue paboTHL. H3mepenne

nokaszatens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  HW300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnubl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHHKH. [TocTynats TEOpUn
6.1 OTHOCHUTEJIbHOCTHU: MHBAapUAHTHOCTb
MOJyYNs CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMAIT OTHOCUTEIILHOCTH DUHIIITeHHA

6 OTHOCHUTEIBLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHue BpPEMEHM U COKpAIlEHUE
IUTAHBL
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBs13p Macchl C 3HEpPrUed M UMIYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHIIEI

7 KBAHTOBAS ®U3MKA

RJIEMEHTBI KBAHTOBOI OIITUKH

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun

711 ¢boToHAa C ero 4YacroTod. OHeprus Hu
uMIynbe GoToHA
7.1
OTkpeiTHE U HccaenoBanue Gporodddexra.
7.1.2 Oneitet AL CroneroBa.  3aKoHBI
doroaddexra

7.1.3 VYpaBHeHue DiHIITENHHA JUTS




7.2

7.1.4
7.15

7.1.6

721

dhoTodrddekra. «Kpacnas TPaHHIIA

dotorddexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XuMHUYecKoe ISHCTBHE CBETa

TexHuueckue ycTpoiicTBa: (HOTOIEMEHT,
dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOJHNO

CTPOEHUE ATOMA

Monens atoma Tomcona. OnbBITEI
Pesepdopna o uccinenoBaHUIO CTPOCHHS

aToMa. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Tocrynatet bopa. H3znyuenue u
noriuomeHue  (GOToOHOB Impu  mepexofe
aToMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEM

QHCPIur aTOMa BOAOpOJaa

7.2.3

724

BonHoBble cBoiicTBa wactuu. BoaHbl ne
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaJIax

CroHTaHHOE U BBIHYKACHHOC H3JTY4YCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), Jla3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuueckue pabGotel. HaOmronenue

JINHENYaToro CIICKTpPa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

Metoasl Ha6J’IIOI[eHI/I}I H perucrpanuu

OJIEMCHTAPHBIX YaCTHUI]

OTKpBITHE  PAaTMOAKTUBHOCTH.  ONBITHI
Pesepdopna mo ompeneneHuo cocTaBa
paaroakTUBHOTO wm3nydeHus. CBoiicTBa

anbga-, 6eTa-, ramMmma-u3nydeHus. BrusHue




PaaAOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTkppITHE  NOpPOTOHAa W HEUTpOHA.
Hyxnonnas monmens siapa ['elizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oronsl

Anwda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBII OeTa-pacmnaj. l'amma-
U3JIy4yEHUeE. 3aKkOH  paJMOAKTUBHOIO

paciiaaa

7.3.5

7.3.6

7.3.7

OHeprus  CBA3M HYKIOHOB B fAJIpeE.
SAnepusie cunbl. Jlepekt Macchl siapa
Snepuble peakuuu. JleleHHEe W CHUHTE3
sanep

SnepHsiii peaKTop. TepmosinepHbIit
cuHre3. [IpoGnemMbl M HEpCHEKTHBbI
SIIEPHOM  DHEPreTUKU.  DKOJIOTMYECKUe

ACIICKTHI HHCpHOﬁ OHCPICTUKH

7.3.8

OnemeHtapHple  4acTUubl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE

B3aUMOACHUCTBUS

7.3.9

TexHudeckue  yCTpOMCTBA:  TO3UMETP,
Kamepa BuibcoHa, sAxepHBIl peakTop,

aroMHas OomOa

7.3.10

IIpaktnyeckue pabotsl. MccaenoBanue
TPEKOB YacTHUIL (o TOTOBBIM

¢dororpadusm)

8.1

OJIEMEHTHBI ACTPOOU3NKU

Bun 3Bénnoro neba. CosBe3musi, sipKue

3B63IILI, IJIaHCTBI, UX BUIUMOC JIBUKCHUC

8.2

8.3

Conneunas cucrema. IlmaHeTsl 3eMHOM
TPYIIIIGI. IImaneTsI-THTAHTEI u ux
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Marjsle

Tena COTHEYHOU CUCTEMBI

Connne, ¢otochepa wu  armocdepa.




CoJiHeuHast aKTUBHOCTD

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jmarpamma
«CTEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3mpI  IVIABHOH  ITOC/IENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM OCJICA0BATCIIBHOCTU

8.6

8.7

8.8

Buytpennee CTpOEHHE 3BE3I.

CoBpemMeHHbIE MIPEICTaBIICHUS o)
MIPOUCXOXKICHUH U ABoJtonMU CoJHIa U 3BE3I.

Jrarbl JKU3HA 3BE3]1

Mneunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHas cTpykrypa  l'anmaktukwy,
pacmpesnesnieHue 3BE31, raza MW IbUIM.
[lonoxxenne wu paBwxkenue ConHua B
lamaktuke. Ilmockas w  cdepuueckas

noACUCTEMBI [ aJlakTUKU

Tuner ramaxktuk. Paguoranaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoHn Xab6ma. Pasz0eraHue rajnakTuK.
Bospact u pamuyc BcenmeHHoi, Teopus
bonpmoro B3peBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmtabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnsie npobieMsl

ACTPOHOMUHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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