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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickoiu denepanuu, peanu3yIommx OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOy4eHHH UX (Pu3MKe 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 YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHBIMM MpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOM BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLHIBI €r0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuasl U3 BCEX Pa3esioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuanl Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M pPa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON TEOpUH, posiv PyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpPraHU3alyy SKCIEPUMEHTAIBHOU NESITENBHOCTH O0YUYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMuMHUCd YMEHHSIMHU TPOBOJAUTH KOCBEHHBIC WM3MEPEHUsI, HMCCIICIOBaHUs
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UUYECKON MOJEIBIO, MMO3BOJISIONINE TPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NTPOTEKaHUsI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKpY’KaIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
($U3KMKN Ha YPOBHE CpeIHEro o0ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBUAX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme o (pU3HKe YyYEHHMYECKHX MPAKTHUYECKUX padOT U JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JABYX oOydamommxca. TeMaTudecKue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3KUKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

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

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
UCCJIEI0BATENBECKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

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

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMmupoBaHHE TpPEACTABICHUN O ponu (DU3UKK A Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUH 00  oO0mux  (PU3HUECKHX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELIEHUM B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWE (U3UYECKUX OCHOB WM TPHUHITUIIOB JEUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpEAENIEHNS IOCTOBEPHOCTH OTYYEHHOTO PE3yIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPKXAHUE OBYUYEHUA

10 KUIIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

®usuka — Hayka o mnpupone. Hayuneie mMeTOnbl NMO3HAHMUS OKPYKAIOLIETO
Mupa. Ponb 3KcriepuMeHTa YW TEOPUUM B MPOILIECCE TO3HAHUS TMPUPOJBIL.
OKCnepuMeHT B (PU3HKE.

MopnenupoBanue (U3MYECKUX SBICHUNW W TpolieccoB. HayuHble THMIOTE3BI.
duznyeckre 3aKOHbBI U TeOpUH. ['paHUIbl NPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU JIEATEIIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble W I1U(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Paszpnes 2. Mexanuka
Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTb) M
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeH U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMElICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHentHoe  aBWKEeHUE. [IBMKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C MMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEWHAS
ckopoctk. [lepuon n yacrora oOpamienus. LieHTpocTpeMHUTENIbHOE YCKOPEHHE.

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

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpa3zoBanue IBMKEHUMN C UCTIOIB30BAaHMUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

Hamnpapienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPENAEICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW)KEHUU C HAYAIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwii  3akoH  HeroToHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoii 3akoHn 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. Buapl Tpenus (mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS NPU JIBU>)KEHUU TEJa B AKUIKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE JIBHIKEHHE a0COJIFOTHO TBEPAOrO Tea.

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.

3aBUCUMOCTh CUJIBl YIIPYTOCTHU OT Jiehopmanuu.

HesecoMocTs. Bec Tena npu yCKOpeHHOM MTOIbEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydenue aBmxeHUs OpycKa Mo HaKJIOHHOW TIOCKOCTH.

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 MarepualibHOM TOUYKM (T€na), CHCTEMbl MaTEpUalbHBIX TOYEK.
HMiynbC cuipl U U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktrnBHOE BMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckass sHeprus MarepuajbHOM TOuUkH. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [TorennmansHas SHEPTHUS yIpyro
nebopMupoBaHHON  mpyxuHbl. lloTeHimanbHas  SHeprus Teida  BOIU3U
MOBEPXHOCTU 3EMIIU.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HEIOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[Tepexon moTeHUMaNbHON YHEPTUH B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEpPIuu
TeJla Ha IIPUMEPE PaCTKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. Moaexkyisipaast Gusuka 1 TepMOJAMHAMUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. duddys3us. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBa. MOJENIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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

Mogens upeanbHoro raza. (OCHOBHOE ypaBHEHUE  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUM HACeabHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpEIHEM KWHETHYECKOW SHEPruy TEIUIOBOrO ABMKEHMs dvactui rasza. lllkana



temneparyp KeneBuna. ['a3oBble 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompoliecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoevl mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crioco0bI €€ n3MeHenus. KonnuecTBo TeIioTel U pabota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHne TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporneccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCcTh po1ieccoB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpazoBanusi ’HEPTUM B TEINIOBBIX MamuHax. KosQduiuueHT mnosie3Horo
nevictBus TerioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOA NEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3meHeHue BHYTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBbIM mnap. YaenbHas TeEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

YpaBHeHuUe TerIoBoro OanaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH MOJIYUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Paznea 4. JaekTpoanHamuka
Tema 1. Inekmpocmamuxa

DnekTpu3anmsl Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsaaoB. [IpOBOAHWKM, OUAJIEKTPUKU W MOJYINPOBOJHUKUA. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKUil 3apsi.
Onektpuueckoe moje. Hanpsok€HHOCTh  AiekTpuueckoro mojsa.  [IpuHiun
CYIIEPIO3ULAMN DJIEKTPUUYECKUX TMOJIEN. JIMHUM HANpsiKEHHOCTHU DIIEKTPUYECKOTO
OJISL.



PaGora cumnm  snektpocrarmueckoro  mojs.  [lotenmman.  Pa3HocTh
MOTCHIMANOB. [IpOBOAHMKM © JNMINEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JlvanexTpryeckas MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpHOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMopericTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

IIpOBOIHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

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

DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YEIBbHOE CONPOTUBICHHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CHJia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma 11 MoJHOM (3aMKHYTO#) 2yiekTpudeckoi nenu. KopoTtkoe 3aMblkaHue.

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

DneKTpuYecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas " MpUMECHas MPOBOJIUMOCTD
noynpoBoHUKOB. CBocTBa p—N-nepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOIMALUS. DIEKTPOIH3.

DNIeKTpUUeCKU TOK B Ta3zax. (CaMOCTOSATENbHBIH M HECaAaMOCTOSITEIbHBIN
pa3psa. Momuus. [Inazma.



TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN TUO]], TaIbBaHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HAMIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IO TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMelaHHOE COeIMHEHNE TPOBOTHUKOB.

[IpsiMmoe wu3MepeHue dIEKTpOoABMKYIIEH cuiabl. KopoTkoe 3ambikaHue
raJlbBAaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue anextpoiusa.

Me:xnpeaMeTHble CBS3H

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C W3YyYEHHUEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBIEHWE, HAay4HbId (akT, runore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEII000OMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJIOB, 3JIEKTPOJMTHYECKAS IUCCOLMALMA,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.



Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWITHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBON XOJOJWIBHUK, KOHIULIUOHEP, TEXHOJIOTUU
IIOJIy4CHUS] COBPEMEHHBIX MAaTepUaloB, B TOM YHCIEC HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENBHBIE PUOOPHI, TaJIbBAHUKA.

11 KIIACC
Pasnen 4. dinekTpoguHaMuka
Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM WMHAyKIUW. KapThHa JWHWKA MarHuTHOU
WHIYKIUU TOJI TOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHUE.

Cuna Jlopenua, e€ Monynb M HanpaBlieHKE. [[BHyKeHNE 3apsHKEHHON YaCTULIB
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIAYKIUU. OJEKTPOJABMXKYINAsA CHIa HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBJIE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHIYKIIUH.

DHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKIIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CUIIBI MHAYKIUU OT CKOPOCTH M3MEHEHMS
MarHUTHOrO MOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3y4yeHne MarHuTHOTO I0JIS KaTyIIKH C TOKOM.

HccenenoBanne n1eMCTBUSI MOCTOSIHHOTO MAarHWTa Ha PaMKy € TOKOM.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI
Tema 1. Mexanuueckue u 3J1eKmpOMaZHUMHbIE KONE0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XkMHHBIN MasTHUK. MareMaTH4eCKUii MasTHUK. YPaBHEHHE TapMOHUYECKHX
konebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJICOAHUS B
UJCAIbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMU KoJieOanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYPE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUsI.

[lepemennpli  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W
HaIPSOKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPIUM. DKOJIOTUYECKHE PUCKHM IPU MPOU3BOJCTBE IEKTpod3Hepruu. Kynmbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: DIIEKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

Habmonenue 3aTyxarommx KoieoaHuii.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUIA.

Hab6mronenne pe3oHanca.

CB0OOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.



OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCHENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KATYyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHOa MajbIX KoJieOaHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LEMA W3 MOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 371eKMpPOMAZHUNHbBLE 6OJIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HuTtepdepentus u nudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspu3aus, 1udpakius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[lIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Painonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue oTpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOMN KOJeOaHUM.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)X€HHUe,
pesIoMJICHUE, TOJSIpU3aIs, udpaKius, UHTephepeHITHS.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacrpoCTpaHEHUE CBETa B

ogHOpoaHOU cpexne. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.



OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormyie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOMparoluX U pacceuBarolux JuH3ax. Dopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOCKIHOHHBIM amnmapaT, MHKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIIMOHHAS pEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanrie CBONCTB U300pKEHUI B JTMH3aX.

Mopenu MUKpocKorna, TeJIeCKomna.

Habmronenune natepdepeHInm cBeTa.

HaOmronenue audpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuvl

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.



Pa3nen 6. OcHOBBI cTIeIUAJIBLHON TEOPUH OTHOCHTEIbHOCTH
['panuupl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HGpI‘I/IeI\/’I U UMITYJIbCOM pCHHTHBHCTCKOﬁ HqaCTHUIBI. BHCpFI/I}I
IIOKOAI.

Pasznen 7. KanToBasi pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. opmymna [lnanka cBsi3u SHEPrUM POTOHA C €rO0 YACTOTON. DHEPrus
U UMITYJIbC (DOTOHA.

OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aKoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11t poTodapdexra. «KpacHasd rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doToaaTuuk, coHeuHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®o1orh(dHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Inanerapnas moxpens aroma. Iloctynatel bopa. M3nmydeHune u moryionieHue
(GOTOHOB MpU MEpexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPO/IA.

BonnoBsie cBoiicTBa yactull. Bosusl e bpoiist. KopnyckyisipHO-BOJTHOBOM
JTyaJIu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpenenieHue IJIMHBI BOJIHBI JIa3epa.

Hab6nronenune mHeHYaThIX CIEKTPOB U3ITyUCHHUS.



Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbga-, Oera-, raMMa-u3IydCHHS.
BinsiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3ITydeHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiid cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHbIe B3auMoecTBYs. EAMHCTBO (M3HUYECKOM KapTHHBI MUpA.

TexHuyeckue yCcTpOoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BuiibcoHa, siiepHbIi peakTop, aToMHast bomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTUS acTpoHOMUU. [IpuKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIAcc —
CBETUMOCTBY». 3BE31bl IJIaBHOM NOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» IS 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE NPEICTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE31. DTanbl )KU3HU 3BE3I.



Mneunsiii Ilyte — Hama [Namaktuka. ITomoxenue n nBukenue ConHia B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEHUE

Ponp ¢u3ukm u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMHUHU B COBPEMEHHOIN HAay4YHOU KapTHHE MUPA, pOJib (PU3UYECKON TEOPUU
B (OpPMHpPOBAHUM TPEACTABICHUA O (U3UYECKON KapTHUHE MHpa, MECTO
¢u3nyecKoil KapTUHBI MUpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUN O NIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs ¢
Y4ETOM COACPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKW,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runoresa, (pusmyeckas BeIUUYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKUHWH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJHBIE 3JIEMEHTApPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHUe oMU TIOCKUX (GUryp u oobeémMa Ted.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW NPUPOJIE, NEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHasus.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHuTHBIX PYII,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSICCHUI.



Texnonocusa: NWHUAKM DJJIEKTPOINEpenad, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIMENH JIMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU JI€SITEIIBHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyayIIero;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHUCJIE CBSA3AHHBIM C (DU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TIJ00AIBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

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

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTMYECKOM HANpPAaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh IPOEKTHYD U HUCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUaJIbHBIX 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 MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoOpPa3oBaHUI0 W TPHUMEHEHHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

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

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE 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 TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIC TOAXO0/IbI M PEIICHHUS;

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANI0 WH(GOPMALMK Pa3IUYHbIX BUAOB U (POpM
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHueM TpeOOBaHUM HSPrOHOMMKH, TEXHUKH OE€30MacCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yalTu3alliu.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
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,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO YYAaCTHHKAa KOMaHJbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

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

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, UX pE3YyJbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CPEIHEro oOIero ooOpa3oBaHUs Yy OOydYaroIIuXcCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Mpenoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

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

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIIEH CTpPEMJICHUE K JOCTHUKEHUIO LIENU U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJiacce NpeaMETHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICAIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a/ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE



JIBUKEHHE, CBOOOJHOE TMaJeHHe Tell, ABM)KCHHE IO OKPY)KHOCTH, HHEpIus,
B3auMoencTeue Ten, auddys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJBIX TEN, U3MEHEHHE 00BEMA Tell MPH HArpeBaHUU (OXJIKIECHUH ), TEIIIOBOE
paBHOBecHE, WCIapeHUe, KOHACHCAIMs, IMJIaBJIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cCoCyze, CBSI3b MEXIy [apamMeTpaMd COCTOSHHSA Ta3a B  H30MpoIeccax,
AIIEKTPHU3ALIMS TEJN, B3aUMOCHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3UUYECKUE BEITUYMHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETHYeCKasi PHEprus, MOTCHIMATIbHAS YHEPrusi, MeXaHU4ecKas
paboTa, MeXaHHMYEeCKas MOIMHOCTh, NpPHU OMHCAHWW TPABUIBLHO TPAKTOBATH
(bu3MYECKU CMBICT HCIOJB3YEMBIX BEJIMYUH, WX OOO3HAYEHUS W EIUHHIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU;

ONHKCHIBaTh M3YYCHHBIC TEIUIOBBIE CBOMCTBA T€I U TEIUIOBHIC SIBIICHUS,
UCTIONB3ys (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMmIeparypa, CpeaHss
KUHETUYECKasi SHEPTusl XaOTHUECKOTO IBIIKEHUS MOJIEKYJ, CpeIHEKBaJpaTHIHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEpTus, padbora rasa,
KOA(Q(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; IpPHU ONHUCAHUU
NPAaBUJIBHO TPAKTOBAaTh (UBWYECKUH CMBICT HCTHOJIB3YEMBIX BEIHYMH, WX
00O3HAYEHUA W €OUHUIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEJINYNHAM;

OIKCHIBaTh U3yUYEHHBIE SJICKTPUUECKHUE CBOMCTBA BELIECTBA U JIEKTPUUECKUE
sBJIeHUs (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUIN 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJISA, TOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB,;
IpU ONHCAHWM TPABWIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCIIOJIBb3YEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMY,

aHAIIM3UPOBaTh (PU3MUECKHE MPOLIECCHl W SIBICHHS, UCIONB3YS (PU3NUECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpaHEHHS MEXaHWYECKOW OJHEpPruH, 3aKOH COXPaHEHHUS HWMITYJIbCa,
MPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHIIUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON PHEPTHH TEIUIOBOTO JBIKEHUS MOJIEKYI C
aOCOJIFOTHOUM TeMIepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pa3iauyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUs, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U MCIOJb30BaTh H3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢uKcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue SABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW M HAay4YHO-TIONYJAPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyto HH(pOpMaLuio;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OOpaIEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PabOTy TPYNIBI, PAIMOHAIBHO pPAaCHpPENeNiaTh OO0S3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONUXCST YMEHHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SBICHUS (MPOLECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiji, dJICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CIEKTpa aToma BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIECCHI), MCHOJIBb3YS (DU3UUYECKUE BEITUYUHBL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKU, DHEPrus HJICKTPUUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYCHUS M EAUHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
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 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpoblieMy/3amadyy M TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, I€JIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHUS;

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

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUY€HUs (PU3NUECKON BEITMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TpE/ICTaBICHUs Y4eOHOM W Hay4YHO-TIONMYJISIpHOW MH(pOpPMAIUY, TTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX 0€30MacHOrO MCMHOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

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

UCTIONIb30BaTh TEOPETUYECKHE 3HAHWSA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpymnme ¢ BBHIMNOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

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

JleMoHCTpUpOBaTh Ha MpUMEpax poib U MecTo (U3HKU B
101 (OpMHUpPOBAaHUN COBPEMEHHON HAay4yHOW KapTHHBI MHpPa, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

Jmronen

VY4uTBIBaTh I'PaHULIbI IPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
MaTepualbHas TOYKa, MHepLUalbHas cucTeMa OTcYETa, abCOJIIOTHO
10.2 TBEPAOE TEJO, UACAIBHBIA I'a3; MOJEIN CTPOCHUS I'a30B, )KUJIKOCTEH U
TBEPABIX TE€J, TOYEUHBIM OJIEKTPUUECKUH 3aps] — IpU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJda4

Pacnio3naBath (usnueckue sBieHUs (IPOIECCh) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KUHETUYECKON Teopuu
CTPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE NaJcHUE
TN, JIBUKCHHE I10 OKPY)KHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
10.3 muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
' TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUHU
(oxmakeHnn), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIMS,
IJIaBJI€HUE, KpUCTAJUIM3AlMs, KHUIIEHHE, BIAXHOCTh BO3/yXa,
MOBBILICHHUE J1aBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IMapaMeTpaMH COCTOSIHMSI Tra3a B M30Ipoleccax;

OJICKTPpU3aluA TCI, BSaI/IMOI[CI\/JICTBI/Ie 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, HCHOJb3ys (U3HUECKHe
BEJIMYUHBI: KOOpJMHATA, MYyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJa, HMIOYJIbC Tela, KWHETHYecKas OSHeprus,
10.4 MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
' MOIIIHOCTb; IIPU OMUCAHUH MPAaBUILHO TPAKTOBATh (PU3MUECKUN CMBICI
HCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(opMyIIbl, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C JIPYTHMMHU

BCINMYNHaMU

105 OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC

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




10.6

TEMIlepaTypa, CpEIHsAs KUHETUYeCKas DJHEPrus XaoTHUUYECKOIo
JBUKEHUS MOJIEKYJ, CpPEIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIaTeNs; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICII
UCIOJIb3YEMBIX BEIUYHMH, MX OOO3HAUCHUS M EIUHHIIBI, HAXOIHUThH
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BEJIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JNEKTpUYECKUE  SIBICHUS  (MPOLIECChl), HCMONb3Ys  (U3HUEcKHe
BEJIMYMHBI: QIIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  IMOJIA, IOTEHIMaJ, Pa3HOCTb IOTEHLMAJIOB; IIpU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYEHHS | EAMHUIBI;, YyKa3blBaThb (OPMYIIbI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C JIPYTHMH

BCINYMNHaMN

10.7

10.8

AHAJIIN3UPOBATH (1)I/I3I/I‘I€CKI/IC npouecCcel M ABJICHUA, 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  OTCYETA; MOJEKYJISAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIJIOBOIO JIBUXKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHHUs DIIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe
BBIpQKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPHUHIIMIBI JIEHCTBUS MAIllMH, MPUOOPOB U

TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HMX 0O€30[acHOro

HCIIOJIB30BaHHUA B HOBCGI[HCBHOﬁ KU3HU

10.9

10.10

BBINOMHATE SKCIIEPUMEHTHI IO MUCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
5ToM (opMynHpoBaTh NpobieMy (3agady) W THUIOTE3y Yy4eOHOro
JKCIIEPUMEHTA, coOupaTb  YCTaHOBKY M3  TPEAJIOKEHHOTO
00opynoBaHusl, MPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

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 MEXAY (DU3HUECKUMH BEIMYMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMIH; IpPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl IOJIYYEHHOH 3aBUCHUMOCTHU
(bu3MUecKUX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJsibTaTaM HCCIIeA0BaHUS

CobmromaTs mpaBmia  0€30MacHOrO0  Tpylda TMPU  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M MPOECKTHOM JEATEIbBHOCTH C HMCIIOJIb30BAaHUEM

WM3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3aauu ¢ SBHO 3aJlaHHOM (DU3UYECKON MOJEIBIO,
WCTIONB3Ys (PU3MYECKHE 3aKOHbI W NIPHHIMIBI, Ha OCHOBE aHaIM3a
yCIOBHSI  3aJaud  BbIOMpAaTh  (DU3UYECKYIO MOJIENb, BBIICTATH
¢du3nueckre BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PACU€Thl U OLIEHUBATh PEAbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3nuecKoil BeTUYMHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

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

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOMCKa, CTPYKTYPHUPOBaHUS,
UHTEpIpeTalMd M IpeICTaBICHUS y4yeOHOM W HaydyHO-IOIMYJIIPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOMU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 30pOBbI U

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPYyNNbl, PalUOHAIBHO  paclpeiessaTh
00sI3aHHOCTH Y TUIAHUPOBATh JCATEIBHOCTh B HECTAHJIAPTHBIX
CUTyalusAX, AJE€KBATHO OLIEHMBATh BKJAJ KaXXIO0I'0 W3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KITIACC

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 NESATEIBbHOCTH

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

11.2

11.3

VY4YuTBIBaTh TPAHMIIBI IPUMEHEHUS U3YyYCHHBIX (PM3UYECKUX MOJeNeil:
TOYEYHBIN IEKTPUUYECKUH 3apsij, AAepHas MOAECIb aTOMa, HYKIOHHAs

MOZEJIb aTOMHOI'O AApa IIpru pCUICHUN (1)I/ISI/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 MarHHTOB,
JIEKTPOMArHUTHAsT HWHAYKIUS, JCHCTBUE MAarHUTHOTO TIOJNsSL Ha
MPOBOJIHUK C TOKOM U JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
KojeOaHWus W BOJIHBI, TPSIMOJIMHEHHOE pacCIpOCTpaHEHHUE CBETa,
OTpaXCHHE,  TMpelioMiieHHue, HuHTepdepeHnus, audpakius U
MOJISIPU3ALIMsl CBETA, JMCIEPCUsT CBETa, (HOTORIEKTPUUYCCKHH dPPEKT
(boTtoapdexr), cBeToBOEC MaBieHHWE, BO3HUKHOBEHUE JIMHEHYATOIO
CIEeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas ¥  HCKYCCTBEHHAs

PaaOaKTUBHOCTH

11.4

OnuceiBaTh M3YYCHHBIE CBOWCTBA  BEMmECTBA  (DJIEKTPUYCCKHE,
MarHuTHbBIE, ONTHYECKUE, DIEKTPHUUECKYI0 MPOBOAUMOCTh Pa3TUYHBIX
Cpel) U DJJIEKTPOMArHUTHBIE SBI€HUSA (TIPOIECCHI), HCIOJb3Ys
¢u3nueckue BENWYMHBI:  DJJEKTPUUECKUH  3aps], CHiIa  TOKa,
ANIEKTPUUYECKOE  HANpPSHKEHHWE,  DJIEKTPHUECKOE  CONPOTHUBIICHUE,
paszHocTh moTeHnuanon, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
mons, cuia Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh 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 OINTHUYeCKas CHUJIa JIMH3BI, MPU OMNUCAHWUU TPABUIBHO
TPaKTOBATh Q)HSquCKPIﬁ CMBICJI HCIIOJIB3YEMBIX  BCJIWYHH, 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 BCIIMYUHBI: CKOPOCTb JJICKTPOMATHUTHBIX BOJIH, HJIMHA
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 BCIIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JAaHHYIO (1)I/ISI/II-I€CKYIO BCJIIMYMHY C APYT'MMU BCIMYMHAMU, BBIYUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl M SBICHHSA, HCIOIb3YS
¢usnyeckue 3aKOHbl M OpUHLUNBL  3akOH OMa,  3aKOHBbI
MIOCJIEIOBATENbHOIO U MapauIEIbHOIO COEJUHEHUS IPOBOJHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMAarHUTHOM WHAYKLWMH, 3aKOH
MPSIMOJIMHENHOIO pacipOCTPAHEHUS! CBETA, 3aKOHbI OTPAaXXEHUs CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHE  OWHINTEHHA Ui
¢doroadexra, 3aKOH COXpPaHEHUS DHHEPrMM, 3aKOH COXPAHEHUs
UMIIyJIbCa, 3aKOH COXPAaHEHUs DJEKTPUUYECKOIro 3apsja, 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) HAIpaBJICHUEC BCKTOpAa HWHAYKIUMKW MArduTHOrO II10JIA

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 MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI; MIPH
3ToM (QOopMYIHpOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

00opyoBaHusl, MPOBOJAUTH OMNBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyiecTBisTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMS] (PU3NUECKUX
BEJIMYMH; MPU 3TOM BBIOMpPATh ONTUMAIbHBIA CIOCO0 M3MEpPEHUS 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 pe3yJibTaThl IOJYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX
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 HpOCKTHOﬁ ACATCIIBbHOCTH C HMCIIOJIB30BaHUECM

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 MOJAEb, BBLACIATDH
¢busnyeckue BeIUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(hU3HUECKON BETUIMHBI

11.14

11.15

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKICHHM C OMOpPOil HA H3y4CHHbBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SABJICHUS

Hcnonp3oBaTe MHpU  pelICHUMH YY4eOHBIX 3aJad  COBPEMEHHBIE
MHGOPMALIMOHHbIE TEXHOJOTUM JUIsl IOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMM W NPEJACTABICHUS Y4eOHOM U HAy4YHO-IIOMYJISIPHOM
nHpOpMANNY, TIOTYYCHHOW W3 Pa3ITUYHBIX HUCTOYHUKOB; KPUTHUECKU

AHAJIU3UPOBATD MMOJIYH4aCMYHO PIH(bOpMaI_II/IIO

11.16

11.17

OOBSCHATh TPUHIMIBI JACHCTBUS MAIWH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCIOBUS HX OE30MAaCHOTO HCIIOJIIb30BAHUS B
MIOBCEIHEBHOM KU3HU

[IpuBoauTH TpUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX 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 YCTPOHCTBAMM, MJISI COXpPAHEHUs 3[0pPOBbS U

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 JIEATENIBHOCTh B  HECTAHJIAPTHBIX
CUTyalUsAX, AaJE€KBAaTHO OLICHUBATh BKJIAJ KaXIOr0 M3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTpUBAaEMOil PoOIeMBbl




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
10 KITACC

Kon Koa npoBepsiemoro

pastena IeMenTa IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O IIO3HAHN A

®usuka — Hayka o npupoae. Hayunbie
METO/1bl TO3HAHUS OKpYy>karouiero mupa. Poib
JKCIIEpUMEHTAa W TEOpUH B  IIpouecce
MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

11

MopenupoBanue (U3HYECKUX SBICHUH W
1 nporieccoB. Hayunbie runore3sl. Ousnueckue
3aKOHbl U TEOpUH. ['paHULIBI NPUMEHHUMOCTH
(buzmuecKux 3aKOHOB. [TpuHnun
cootBeTcTBUs. Poiap u Mecto ¢usuku B
(hopMupOBaHUH COBPEMEHHOM HAay4YHOH
KApTUHBI Mupa, B MPaKTUYECKOU
NEeITEeIbHOCTH JII0ICH

2 MEXAHHUKA
KMHEMATHKA

Mexaungeckoe asrkenre. OTHOCHUTEIBLHOCTD
211 MeXaHn4yecKoro aBrokeHust. Cucrema oTcuéTa.
Tpaexropus

1.2

[Tepemerienue, ckopocTh (CpemHsst CKOPOCTb,
MTHOBEHHAasi  CKOPOCTb) U YCKOpEHHUE
212 MaTepUalbHON TOYKH, MX IMPOEKIHH Ha OCU
CHCTEMBI KOOp/MHAT. Crnoxenne
nepeMeleHUH U CII0KEeHHE CKOpOCTel

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBIKCHUE. I'paduxu
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHUS, MyTH " nepeMeIIeHus
MaTepHaIbHON TOUYKH OT BPEMEHHU

2.1
CBoOoaHOe masieHne. Y CKopeHne cB0OOTHOTO

nagcHus

2.14

KpuBonnHueliHoe nBHxeHHMe. PaBHOMepHOE
NBUKEHHE  MaTepUaJbHOM  TOYKM IO
2.15 OKPYKHOCTH. YTJOBasi CKOpPOCTb, JWHEHHas
CKOpOCTb. [Tepuon u 4acToTa.
LleHTpOocTpeMuTENbHOE YCKOPEHHE

Texauueckune YCTPOMCTBA: CIIUJIOMETD,
2.1.6 JBUKEHHUE CHApSAOB, LEMHbIE U PEMEHHBbIE
nepeaavn
[IpaxkTrueckue paboTHI. N3mepenune
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXY MYyTSIMH, MPOUICHHBIMU
TEJIOM 3a  TIOCIEJOBATEIbHBIE  pPaBHBIC

2.1.7




MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBUKEHUU C HAYaJbHOM CKOPOCTBIO, PABHOU
Hymto0. M3yuenue NBUKEHUS IIapUKa B BA3ZKOH
KUJIKOCTU.  V3yueHue  JBMIXKEHHUSA  Tela,
OpOILIEHHOT0 TOPU30HTAIBHO

2.2

2.3

JUHAMUKA

2.2.1

[TpuHnmn OTHOCHUTEIILHOCTH INanmunes.
IlepBbii 3akoH Hbrorona. MuepuuanbHbie
CHUCTEMBI OTCYETA

2.2.2

2.2.3

Macca tena. Cuna. [IpuHiun cyneprno3unuu
cul

Bropoii 3akoH HproToHa mis MarepualbHOU
TOYKM B HWHEPLHAIBHOU CUCTEME OTCYETA
(UCO). Tperuir 3akon Hprlorona s
MaTEpUaIbHBIX TOYEK

2.2.4

3aK0H BCEMUPHOTO TAroTeHUs. CHiia TSHKECTH.
[TepBas kocMu4ueckas CKOpocTh. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHus
CKOJBXKEHUSI U  CHJIA  TPEHUS  IOKOA.
Koaddunuent tpenus. Cuna conpoTUBICHUS
TIPU ABUKEHUU TeJIa B )KUJIKOCTH UM Ta3e

[loctynarenbHoe M BpallaTeIbHOE JBUKECHHE
abCcoJIIOTHO TBEPJOrO Tena

2.2.8

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

2.2.9

TexHuueckne  yCTpOMCTBA:  MOJIIWITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue pabotel. M3yueHue IBUKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH TOA
JNENCTBUEM HECKOJIbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOLIUX
B JehopMHUpYyeMOi TpYyKHHE U PE3UHOBOM
oOpas3le, OT BEIMYMHBI HUX JAepopMarui.
HccnenoBanue yciioBull paBHOBECHS TBEPIOTO
T€Na, UMEIOUIETO OCh BPAILEHUs

3AKOHBI COXPAHEHHWA B MEXAHUKE
NMmnynsc MarepranbHOHM TOYKH, CHCTEMBI

2.3.1 MaTepUaJIbHBIX ToueK. MMmynbc cuiasl u
W3MEHEHHE UMITyJIbCca Tella

239 3akoH coxpanenuss umnyiaeca B HCO.
PeakTuBHOE JIBH)KEHHE

2.3.3 PaGora cuibl

234 MOIIHOCTE CHIIBI

235 Kunernueckas sHeprus MaTepuaJIbHOW TOYKH.

TeopeMa 0 KHHETHYECKOMU OHCPIrun




2.3.6

2.3.7

2.3.8
2.3.9

[Torenmmansuast sHeprus. [loTeHnumanbHas
SHEprus yIpyro nepopMUpOBaHHON
npykuHbl. [loTeHIManpHas »dHEpPrus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH

[loTeHumanpHble M HENOTCHLUAIbHBIC CHIIBIL.
CBs3p pabOThl HEMOTEHLUHUAIbHBIX CHJI C
HU3MEHEHUEM MEXaHUYECKON SHEPIrUU
CHUCTEMBI TeNl. 3aKoH COXPaHEHHUs
MEXaHUYECKON IHEPIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHudeckue yCTpONCTBA: ABUKEHUE pPaKeT,
BOJIOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET

2.3.10

[Ipaktrueckue pabotTel. HW3yueHue cBs3H
CKOpPOCTEM Tel IMpu HEYNpyroM yaape.
UccnenoBanme cBsa3u  paboOThl  CHIIBI €
M3MEHEHUEM MEXaHUYECKOM IHEPTUU Tea

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOI TEOPUU

311

3.1.2

3.1.3

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUH. BpoyHoBckoe
neuxenue. [luddysusa. Xapakrep ABMKEHUS U
B38.PIMOI[€I>1CTBI/I$I JaCTHUIl B€UIcCTBa

Mogenu CTpoeHHsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB
BEIIECTBA Ha OCHOBE 3TUX MoJIeel

Macca wMonekyn. KonudecTBo —BemiecTsa.
[TocTostHHas ABoraapo

3.14

TenmoBoe paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

3.15

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIBHOIO ra3a

3.16

AbGcoumoTHas TeMIeparypa Kak Mepa cpeiHei
KMHETUYECKOM PHEPIUU TEIIOBOTO JBUKEHMUS
yactul] ra3a. [llkana remneparyp KensBuna

3.1.7

3.1.8

3.1.9

3.1.10

VYpaBuenne Knanelipona — Menzaeneesa.
3akoH /lambToHA

I'azoBbie 3akoHBI. M30mpoLIECCH B MAEATLHOM
ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:
n30TepMa, U30X0pa, n3obapa

TexHnueckue yCTpOMCTBA: TEPMOMETD,
OGapometp

[Ipaktuueckue pabotsl. M3mepeHue Maccel
BO3/lyXa B KJlacCHOW koMHare. MccrnenoBanue
3aBUCUMOCTH MECXKAY IMapaMe€TpaMHn COCTOSIHUA
pa3peKEHHOT 0 Tra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN




3.2.1

TepMmoguHamuyeckass cucteMa. BHyTpeHHsA
SHEpPrus TEPMOJMHAMHUYECKONW CHUCTEMBI U
CHocoObI €€ U3MEHEHUSI

3.2.2

3.2.3

KonunuectBo Temnotel u paborta. BuyTpennss
SHEPrusl OJJHOATOMHOI'O UJEAJIBHOTO Ta3a

Buasl Temnonepenayn: TEMJIONPOBOIHOCTD,
KOHBEKIIWsA, H3IydeHue. TermmoéMKoCTh Tena.
ViaenbHas TEINIOEMKOCTh BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEILIONEepeade

3.2.4

3.25

3.2.6

3.2.7

3.2.8

[TepBriit 3aKoH TepMoauHamMuku. [Ipumenenue
IIEpPBOTO 3aKOHAa  TEPMOIAMHAMUKHU K
u3onponeccaMm. ['paduyeckas uHTEpIpeTanus
paboThI raza

TermoBble MamuHbl. [IpuHIMIBL JOelCTBUSA
TEIJIOBBIX MaiuH. [IpeoOpa3oBaHus SHEPTUH
B TEIUIOBBIX MammHax. Koaddumuent
nosiesHoro  nercrBus  (mamee  —  KIIJI)
terioBoid MamuHbl. [ukin Kapro u ero KII/]

Bropoit 3aKOH TEPMOJMHAMHKH.
HeobOpatumocTh  mporeccoB B NPHUPOJE.
TennoBble  nABUraTeNH. DKOoJIOrn4eckue
po0JIeMbl TEIII03HEPTreTUKU

TexHuueckue YCTPOMCTBA: JBUTaTeIIb
BHYTPEHHETO CrOpaHusl, OBITOBOI
XOJIOAWIBHUK, KOHAULMOHED

[IpakTuueckue padotsl. U3mMepenue ynenbHoOM
TEMI0EMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

331

3.3.2

3.3.3

[TapooGpazoBanue u koHaeHcanus. Vcnapenue
" KMIICHUE. V nempHas TemnnoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPhI
KUIICHUA OT IaBJICHUS

AOGconoTHasT M OTHOCUTENbHasl BJIAKHOCTh
Bo3ayxa. HacelmeHHbI nap

Teépnoe TEJIO. Kpucrannmnueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbI.
CoBpeMeHHbIE MaTepHaIIbl

3.34
3.35

3.3.6

[InaBneHne wu Kpuctaiumszauus. Y JIenbHas
TeruioTa miasiaeHus. Cyonumanus

VYpaBHeHHe TerI0Boro 6amaHca

TexHudyeckue yCTpOMCTBA: THUTPOMETP U
NICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MIOJIy4€HHUsI COBPEMEHHBIX MaTepHalioB, B TOM
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[IpakTnueckue paboTHI. N3mepenune
BJIQXKHOCTH BO3/1yXa

SJIEKTPOAMMHAMUKA




4.1

OJIEKTPOCTATHUKA

411

412

DnekTpu3anus Tejl. JNeKTpudeckui 3apsa. JIBa
BU/JIA AIEKTPUUECKUX 3aPsI0B

[IpoBoaHUKH, IADIIEKTPUKHA u
MOJTYITPOBOIHUKHU

413

3aKoH COXpPAHCHUA SJICKTPHUICCKOI'O 3apsdaaa

41.4

B3aumoneiictBue 3apsanoB. 3akon Kymnona

415

Onektpuueckoe  none.  HanpsxkéHHocTh
3IEKTPUUYECKOTO OJIA. [IpuHnun
cynepno3uiuu.  JIMHUM ~ HanpsSKEHHOCTH
3IEKTPUUYECKOTO TOJIS

4.1.6

4.1.7

4.1.8

4.1.9

PaGota cwmi  ANEKTPOCTATUYECKOTO  ITOJI.
Ilorenuuan. Pa3HocTh NOTEHIINATIOB

HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IOCTOAHHOM
QJICKTPHUUICCKOM I10JIC. III/IBHCKTPI/I‘IGCKEIH
IIPOHUIIACMOCTb

DNEeKTPOEMKOCTb. Konnencarop.
ONeKTpOEMKOCTh IIOCKOI'O  KOHJIEHCAaTopa.
DHeprus 3apsKEHHOr0 KOHAEHCcaTopa

TexHuueckue  ycTpOWCTBa:  AJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKas 3aluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenue
IEKTPOEMKOCTH KOHJIEHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

4.2.2
4.2.3

CPEJAX
VYcaoBus CYIIECTBOBAHUSA MOCTOSTHHOTO
3JEKTPUYECKOTO ToKa. McTounuku Toka. Cuna
ToKa. [TocTOSTHHBIN TOK
Hamnpspkenue. 3akon Oma a1 yqacTka 1enu
DNEeKTPUYECKOE COMPOTUBIIEHUE. Y ACIBbHOE
COIIPOTUBIICHHUE BELIECTBA

4.2.4

4.2.5
4.2.6

4.2.7

HOCHCZ{OB&TGHLHOC, apaJijieJIbHOC,
CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

PaGora snextpuueckoro Toka. 3akoH J[xoyns
— Jlenna

MOIIHOCTD 3JIEKTPUYECKOTO TOKA
anekTpoaBwxkymas cuna (mamee — IJC) u
BHYTpPEHHEE COMPOTHUBIIEHNE UCTOYHUKA TOKA.
3akon Oma i1 TOJNHOM  (3aMKHYTOI)
anekTpuyeckoit nemnu. Koporkoe 3amMbIkanue

4.2.8

4.2.9

DNeKTpOHHAas MIPOBOIMMOCTD TBEPBIX
METa/UIOB.  3aBUCHUMOCTH  CONPOTHBIICHHUSI
METaJUIOB oT TeMIlepaTyphbl.
CBepXIpoBOANMOCTh

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa




OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoaauku. CoOCTBEHHAS U TPUMECHAS
MPOBOIUMOCTb TOJYNPOBOAHUKOB. (CBOMCTBa
p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIAIHS.
DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

Kon Koanposepsiemoro

pasaesia 3JIEMECHTA

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITENIBHOTO
paspsaa. Monaus. [1nasma

TexHnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJIBTMETP,  pEOCTAaT, HCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHN, BaKyyMHBII MO/,
TEPMHUCTOPHI U (boTope3nucTopsl,
IIOJIYITPOBOIHUKOBBIN THOJ, FaIbBaHNUKA

IIpakTuueckue paboTHI. N3yuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.
N3smepenne OJIC wucTOuHMKA TOKa U €ro
BHYTPEHHETO COMPOTHBICHUs. HabmroneHue
3JIEKTPOJIN3a

11 KVIACC

IIpoBepsiemble 371eMeHTbI COACPKAHUS

4

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

TlocTrostHHBIE MarduTbl. B3ammojaencTBue
IOCTOSHHBIX MarHUTOB

4.3.2

MarnutHoe mosie. Bekrop MarHuTHOU
vuHAyKuu.  [IpuHunm — cyneprno3unuu.
Jlunun MmarHutHOM wuHAYKIMU. Kaptuna
JUHUA  MarHuTHOM  WHAYKIMU  TOJS
MOCTOSSHHBIX MAarHUTOB

4.3

4.3.3

4.3.4

4.3.5

MarHuTHOE TMOJ€ TMPOBOJHUKA C TOKOM.
KapTuHa nuHMI 10N JUIMHHOTO MPSIMOTO
MPOBOJTHUKA M 3aMKHYTOIO KOJBLIEBOTO
MPOBOJIHUKA, KAaTymIKH C TOKOM. OIbIT
Opcrena. BzaumoneiicTBue NpoBOIHUKOB €
TOKOM

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHUE

Cuna JlopeHia, €€ MOAYJIb U HAIlPaBJICHUE.
JIBrokeHue  3apspKEHHOM — 4acTUUBl B
OJTHOPOJIHOM MarHuTHoM monie. PaGorta




5.1

cuibl JlopeHa

4.3.6 SIBneHne AIEKTPOMAarHUTHON MHIYKITHH

4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIHH

438 OJIC nHaykiuu. 3aKOH JIEKTPOMArHUTHOM
naaykunu Papanest
BuxpeBoe »snextpuueckoe none. IJIC

439 WHIYKUMA B TPOBOJHUKE, JBHXKYLIEMCS
MOCTYIATEIbHO B OAHOPOJIHOM MAarHUTHOM
rnoJse

4.3.10 [IpaBuso Jlenma

4311 NHayKTUBHOCTB. SIBIIEHHME CAMOMHIYKIIUU.
OJIC caMOMHAYKIIMU

4312 OHeprusi MAarHUTHOIO MOJsA KaTyIIKH C
TOKOM

4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue  yCTPOMCTBA:  IOCTOSHHBIE

4314 MarHuThbl, 3JIEKTPOMArHUTHI,
AJIEKTPOBUTATEITb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTULl, UHAYKLIIMOHHAS I€Yb
IIpakTuueckue paboTHI. N3yuenue
MarHUTHOTO TMOJsl KaTyIIKH C TOKOM.

4.3.15 HccnenoBanue JA€UCTBUS  MOCTOSITHHOTO

MarauTa Ha paMKy € TOKOM. I/ICCJ'Ie)IOBaHI/Ie
SIBJICHUA BJIGKTpOMaFHHTHOfI HHAYKIIUHU

KOJIEBAHUWA 1 BOJIHBI

MEXAHUWYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarennnast cuctema. CBoOOIHEBIE
kojeOanus. ['apmMoHHMueckue KoseOaHus.
IMepwion, wacrtora, ammumtyma u  (dasa
Konebanuit

512

5.1.3

5.14

[IpyxuHHBI MasATHUK. MaremaTu4ecKui
MasATHHUK

VYpaBHEHHE TapMOHUYECKUX KOJICOaHUM.

Kunemarnueckoe u JTUHAMHAYECKOE
OMMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[Ipespamenue SHEPruu pu
rapMOHMYecCKUX  KonebaHusix.  CBs3b
aMILTATYbI KoJleOaHui UCXOJIHON

BEJIMYMHBI C aMIUTUTyJaMu KosieOaHuil eé
CKOPOCTH U YCKOPEHUS

5.15

5.16

Konebarenbupiit  koHTYp.  CBOOOIHBIE
JNIEKTPOMArHUTHBIC KoJieOaHus B
UIeATbHOM  KojeOaTelnbHOM  KOHTYpE.
AHaJOTHS MEXIY MEXaHWYECKUMHU H
AIEKTPOMArHUTHBIMH KOJIEOAHHSIMH.
®opmyna Tomcona

3akoH COXPAaHCHUA SHEPTHUU B HACAIIBHOM




KOJIeOaTeIIbHOM KOHTYpE

2.1.7

5.1.8

BbIHyX1eHHBIE MEXaHUYECKHE KOJIeOaHuUs.
Pesonanc. Pe3onanchHas KpHuBasl.
BeinyxieHHbIE 3JIEKTPOMAarHUTHbIE
Kosie0aHus.

Ilepemennbiii  Tok.  CuHYyCOMAANBHBIN
MEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOT0 TOKA.
AMIUIUTYZAHOE M JEHCTBYIOIIEE 3HAYECHHE
CUJIBI TOKA U HAIIPSKEHUS

5.1.10

5.1.11

Tpauchopmarop. [IpousBoacTso, nepenaua
U MOTpeOleHnEe 3JEKTPUUECKON SHEPruu.
DKOJIOTMYECKUE PUCKU MPU MPOU3BOICTBE
JIIEKTPUYECKON SHEpIuu. Kynerypa
WCIIOJIb30BAHUS 3IEKTPOIHEPI U B
[MOBCEAHEBHOM KU3HU

Texnuyeckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKUI 3BOHOK, JINHUU
3JeKTponepenay

5.1.12

[Ipaktuueckne padotel. HccrnenoBanue
3aBUCHMOCTH I€pHOJia MaJbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOI0 TOKa B
LeNu U3 TMOCIEN0BAaTeNIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyLIKU U PE3UCTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon.  CkopocTtb
pactpocTpaHeHuss ¥ JUIMHA  BOJIHBIL.
[Tonepeunble U TPOJOJIBHBIE BOJIHBI

5.2.2

5.2.3

59 5.24

###Par### Untepdepenius n nudpaxuus
MEXaHUYECKUX BOJIH

3Byk. CxopocTh 3ByKa. ' pOMKOCTH 3BYKa.
Bricora Tona. TemOp 3ByKa

ONEeKTpOMarHUTHbIE  BOJIHBIL. Y CJIOBHUSA
U3JIydEHUsl  DIIEKTPOMATHUTHBIX  BOJIH.
B3aumnas opuenrauus Bektopos E, B u v
B DJIEKTPOMATrHUTHOMN BOJIHE B BAaKyyMe

5.25

5.2.6

5.2.7

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aLus,
mudpakuus, uHTepdepenuus. CropocTh
AJIEKTPOMATrHUTHBIX BOJIH

[Ixama AIIEKTPOMArHUTHBIX BOJTH.
[IpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY

HpI/IHHI/IHLI pagruocCBiA3 U TCICBUIACHUSA.
Panuonokarusi. DNEeKTPOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpelibl




5.2.8

TexHuueckue yCTpOMCTBA: MY3bIKAJIbHBIE
WHCTPYMEHTBHI, YIIbTPa3BYKOBas
MUArHOCTHKAa B TEXHUKE W MEJHUIUHE,
pagap,  paaIMONpUEMHUK,  TEJIECBU30D,
anTeHHa, tenedon, CBU-neup

5.3

OIITUKA

531

5.3.2

5.3.3

5.34

[IpssmMonuHEetHOE pacnpoCTpaHEHUE CBETa
B OJIHOPOJIHOM cpexe. Jlyu ceeTa
OtpaxkeHne cBeTa. 3aKOHBI OTPaXCHUS
cBera. [locTtpoeHne M300pakeHHd B TWIOCKOM
3epKajie

[Ipenomnenne cBeTa. 3akOHBI MPETOMIICHUS
CBETA. AOGCOIOTHBIH [IOKa3aTellb
MpeIOMJIICHUS

[onnoe BHYTPEHHEE OTpa’KeHUE.
[IpenenbHblid yros MOJHOTO BHYTPEHHETO
OTPaKEHUS

5.35

5.3.6

5.3.7

Hucnepcust  cBera. ClOXHBI  coCTaB
Oenoro ceera. L{Bet

Coluparoniue W pacceuBarolIue JUH3BL.
Tonkass nuH3a. DOKYCHOE paCCTOSHUE H
ONTHYECKasT  CujJa  TOHKOW  JIMH3BI.
[Toctpoenue n3zo0pakeHu B COOMPAOIINX
W paccemBarommx JimH3ax. Dopmyia
TOHKOW JIMH3bL. YBEJIHUEHHUE, J[aBaeMoe
JIMH301

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON
ONTHUKH

5.3.8

WNurtepdepentiuss cBera.  KorepeHTHbIe
HCTOYHHUKHU. YcmoBus HaOII0ICHUS
MaKCHMYMOB 51 MUHUMYMOB B
WHTEPPEPEHITMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5311

5.3.12

Hudpakuus  cBera.  JudpaxumonHas
peméTka. YcinoBue HaONIONCHUS TIaBHBIX
MaKCUMYMOB npu MaJieHun
MOHOXPOMaTH4ECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonsapuzanus ceera

TexHudeckue yCTpOWCTBA: OYKH, JyIa,
¢doroanmnapar, NPOEKIUOHHBIA ammapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, TUppaKkInOHHAS peeTkKa,
TTOJISIPOU T

[IpakTuueckne  paboOTHI. Nsmepenune
nokasarens npenomienus. MccinenoBanue
CBOMCTB  W300pakeHW B  JIMH3AX.
HabmtoneHue nucnepcuu cBeta




DJIEMEHTHI CIIELIMAJIbBHOM TEOPUU OTHOCUTEJIBHOCTH

6.1

I'paHuubl TTPUMEHHMOCTH  KJIACCHYECKOH
MCXaHHKH, [TocTynatet TEOPUH
OTHOCHUTEJIBHOCTH: WHBApUAHTHOCTh
MOJYJsi CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTEILHOCTD OJIHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHM M COKpalleHue
JUINHBI

6.3

DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3p MacChl C JHEPrHeil M HMITYJIbCOM
CBOOOJHOW YacCTHULBI. OHEpPrust MOKOs
CBOOO/THO 4aCTHUIIBI

7.1

7.11

7.1.2

7.1.3

714

KBAHTOBAA ®U31KA
3JIEMEHTbI KBAHTOBOM OITTUKU

®otoHbl. Popmyna [Inanka cBs3u d3HEPTUU
¢boToHAa C ero 4YacroToh. OHeprus u
uMIyibe (HOoToHA

OtkpeiTie U uccineaoBanue Gorodrddexra.
OMBITEI AT. CrosneTosa. 3aKOHEI

dotorddekra
YpaBHeHue DHHIITENHA s
dhoroaddekra. «Kpacnas TPaHMIIA

dotorddekra

Hasnenue ceera. OnbiTel [1.H. JIeOenena

7.15

XMUMHUYECKOE IEHICTBUE CBETA

7.1.6

TexHuyeckue ycTpoicTBa: (POTOIIEMEHT,
dboTonaryuk, COJIHEYHAs Oarapes,
CBETOIUO/I

7.2

CTPOEHHME ATOMA

721

Monens atoma Tomcona. OnbITEI
Pezepdopaa mo uccnenoBaHuio CTPOCHUS
aroMma. [lmanerapHas Mozaens aroma

7.2.2

7.2.3

ITocTynatet bopa. N3nyyenue U
NOIIOIIEHNE  (OTOHOB IpU  IEpexone
aTromMa C OJHOIO YPOBHSA JHEPIrUHM Ha
npyroii. Buasl criektpoB. CriekTp ypoBHeM
SHEPIUM aTOMa BOAOpOAA

BomnHoBEIe cBo¥icTBa dacThll. BOJHEI e
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3M. Judpakuus 3JIeKTpOHOB Ha
KpHUCTaJIJIax

724

7.2.5

CroHTaHHOE W BBIHYXJICHHOE H3IIy4CHHE.
YcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa
TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN

aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMIIBIOTEP




7.2.6

[Ipaktrueckne  pabotel.  HaGmronenue
JIMHENYaTOro CreKkTpa

7.3

7.3.1

ATOMHOE A1PO

Metonpl HaOMIOAEHUS M pEruCTpalu
JIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAagHOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0  cOCTaBa
pamuoakTHBHOrO  u3iydeHus. CBoiicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BrnusHue
PaIuOaKTHBHOCTH Ha KUBBIC OPraHU3MbI

7.3.3

7.3.4

7.3.5

OTkppITHE  NOpPOTOHAa W HEUTpOHA.
Hyxnonnas monens siapa ['elizenbepra —
HBanenko. 3apsan sapa. MaccoBoe 4uciio
sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnas. lNamma-
U3JIyYEHUE. 3aKOH  paguOaKTHBHOIO
pacnana

OHeprus CBS3M HYKIOHOB B  fJpe.
Snepuble cunbl. Jleekt Maccsl siipa

7.3.6

7.3.7

SAnepuele peakuuu. JleneHue M CUHTE3
A1ep

SnepHsiii peakTop. TepmosinepHbIit
cuHre3. [IpobnemMbl M NIEpCHEKTHBbI
SIIEPHOM  DHEPreTUKU.  DKOJIOTMYECKUe
ACIEKTHI IEPHON SJHEPTETUKU

7.3.8

OnemeHTapHple  4acTULbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE
B3aUMOJICUCTBUSA

7.3.9

7.3.10

8.1

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, sAIepHBI peakTop,
aToMHas 6om0a

ITpaktiueckue pabotel. MccnenoBanue
TPEKOB YacTHI] (mo TOTOBBIM
¢dotorpadusim)

BJIEMEHTBI ACTPO®U3UKU
Bun 3Bé3nHoro neba. Co3Be3nus, spKue
3BE3/1bl, IUTAHETHI, UX BUJIUMOE JIBUKCHHE

8.2

8.3
8.4
8.5

Conneunast cucrema. IlmaHeTrsl 3eMHOI
prrIHBI. HHaHeTBI-FI/IFaHTI)I nu nux
CIYTHUKH, KapJIMKOBbIE IJIaHEThl. Maibie
teaa ComHEYHOH CHCTEMEBI

Connne, ¢otochepa u  armocdepa.
CoJiHeUHasi akTUBHOCTD

Hcrounuk sHeprun CoJiHIa U 3BE3]T

3BE31bI, HUX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaauyC, TEeMIIEparypa,




150'¢ B3aMOCBSI3b. Huarpamma
«CTEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3BE3apI  VIABHOM  MOCJIENOBATEIHLHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» ISt
3BE3]1 INIAaBHOM MOCTIEI0BATENIbHOCTH

8.6

8.7

Bnyrpennee ctpoenue 3B€31. CoBpeMEHHbBIE
MPEJCTaBICHUsI O  TMPOUCXOKICHUU U
sBomonmu CosHIa U 3BE3/. DTanbl KU3HU
3BE3]1

Mneunsii  Ilyre — Hama T'anaxkrtuka.
CnupanbHas CTPYKTYypa lNanaktukwu,
pacnpeneneHue 3BE31, rasa M IbUIA.
Ilonoxenne wu naBwxenue CoiHIla B
lanaktuke. Ilnockas wu  cdepuueckas
noacucTemsl ["anakTuku

8.8

8.9

Tumel ramaktuk. PamuoranakTuku U
KBazapbl. UEpHBIE NBIPHI B Ipax TATAKTUK

Bcenennas.  Pacmmupenune  BceeneHHOM.
3akoH XaOOsa. Pa30eranme TalaKkTHK.
Bo3pact u pamuyc Bcenennoii, teopus
bonpmoro B3peBa. Mogens «ropsuen
Bcenennoii». PenukroBoe uzinyueHue

8.10

Macmirabnass  cTpykTypa  BceneHnHoit.
Meraranaktuka. Hepeménnsie npob6iieMsl
aCTPOHOMHUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»

» Guzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Yapyrun B.M.; non
penaknueti [TapdenteeBoit H.A. AknronepHoe o61mecTBo «M3marenscTBo

«ITpocBenieHue»



