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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBaHusi ydyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl MO (U3MKE HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONH KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeameTramMu. B Hel
OTIPENIEISAIOTCA OCHOBHBIE LIEIM U3YYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHUsl, INIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThl IO roJIaM O0yUYEHUS;

e cojepkaHue yueOHOTro npeameTa « Du3nkay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. [IkoapHBIN Kype GU3NKU — cHCTEMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe SHEpPreTukd, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromwuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3esioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn ecenepanuzayuu. B CcOOTBETCTBMU C HeW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepHH, BEIIECCTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEJIECHUSA AIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKH Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI ONUCAHMUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlns  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
NpaKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIIecCa HMCXOJsd W3 OCOOCHHOCTEW TUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YJIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1ady MPUOPUTETOM SIBJISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOUN MOJICIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjesia Kypca, TaK U UHTETPUPYS 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OpPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3UKM WM B YCIOBUAX HMHTEIPUPOBAHHOIO KaOMHETa
IPEIMETOB €CTECTBEHHO-HAYYHOIo LuKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMOHCTpallMOHHOE  000pyAoBaHHE (OpPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIlaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUHU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue wHHTEpeca M CTpEeMJICHUS OOY4YalOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMSI KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lene oOecreynBaeTCsl pelieHneM CIIEeIyIoMMUX 3a7ad B

nporuecce u3ydeHus Kypca GU3NKN Ha ypPOBHE CPEHEro 001ero oopa3oBaHus:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pelIEHUs pa3IMYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNICHNS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIIbTaTa;

e CO3/JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemelii B mporpamMmme no (U3MKE MEepeueHb J1IabopaTOpHBIX U
OPAKTUUECKUX paboOT SIBISETCA PEKOMEHJOBAHHBIM, YUWUTEIb JEJIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yUaroInXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponib 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyueckre 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOPMUPOBAHWU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue rnepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUs, IyTH U MepeMelIeHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHenHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TIOJ] yrjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBeid  3akoH  HproToHA.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUIS MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koagduiment tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Teja), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUS] MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. OcHogvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUs ra3oB, XUJIKOCTENM U
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

Tepmonnnamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOIMHAMHUYECKOU
CUCTEMBI U crIoc0o0bl €€ n3mMeHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  raza. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsl TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 00 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaM. [ 'paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh IPOLIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  J€MCTBHUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamnHax. Kod(p@uIMeHT MoiIe3Horo
nericTBus TemuioBod mamuHbl. [{ukn KapHo um ero ko3pduIuMeHT IMOIE3HOrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTaTEelb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HHEpruu Teja MPH COBEPIICHHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnelT MO anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kurneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Marepuaiibl. [lnmaBienune u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TaPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYeCKHil 3apsia. J(Ba Buaa »IEKTPUUYECKHUX
3apsAn0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpuHiun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojs.  I[lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHE: SIJIEKTPOCKOII,
AIEKTPOMETpP, DBJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATHYECKAS 3ALUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCT
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 171 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

[TonynpOBOTHUKHY. CobOcTBenHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBogHUKOB. CBoMcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuii TOK B razax. CamMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

M ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

H3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenue amexTpoiusa.

MexknpeaMeTHbIe CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Quanueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napa6osna, runep0oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWMCTBA METAIJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHUANOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpPOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHUH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib U HanpaBiieHUE. J[BUKEHUE 3apsSyKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1osne. Pabota cuibl Jlopenia.

SIBeHMe DNEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOMN
WHIOYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

BuxpeBoe »siekTpuyeckoe ToJsie. DJEKTPOJBIKYIAA CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILLEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHATHOTO TIOJISL.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue cCaMOMHIYKLIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUS.
["apmonunyeckue konebanus. [lepumona, wacrora, amrumryga u $aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu MpU rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUYECKHUMI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOmronenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
npesoMIIEHUE, MONsIpU3anus, AMPpakiuus, uHTephepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparormpie W pacceuBaronue JUH3BL. ToHKas JsmH3a. DoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuaTepdepenuns cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOMCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCpOCTpPaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

UccnenoBanre CBONCTB N300paKEHUH B JIMH3aX.

Mopenu MUKpocKoma, TeJIeCKona.

Habmronerne natepdepeHIIy CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyuyeHue ciekTpa ¢ MOMOUIBI0 MPU3MBI.

[Tomy4yeHue ciexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopsie padbonvl



M3mepenne nokasaresns IpesoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTHH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyMe€, IIPUHIIMI OTHOCUTEIIbHOCTH DWUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI n UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIBI. SHGPFI/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(h(DHeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHelIHETO GoToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas mogmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIn3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHndeckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
paanoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMma-u3Iy4deHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

HccnenoBanre TpeKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U aCTPOPU3NKH

DOtanbl pa3BUTHUS acCTpoHOMUU. [IpuKkinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ComnHeyHnas cuctema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3BI, UX OCHOBHBIC XApAKTEPUCTHUKHU. J(MarpaMma «CIIEKTpaldbHBbIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IIOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CcTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ima. Paz0eranue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sd CEeBEpHOro MOMyIIapHs U IPKUE 3BE3/bL.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Pons ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOU HAay4YHOW KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3nyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOAE, ONITUUECKUE SBIICHUS B )KUBOM MPUPOJE, ICUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX Y,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaauONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenegoH, CBY-meub, MpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTIKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpraHU3aIINY;

YMEHHE B3aHMOJICNICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
uX QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJIECHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUYEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIEro (pu3nYecKoi HayKe;



S) TpPyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON IeATEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUE OIbITAa JEATEIbHOCTH SKOJIOTMYECKOM HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOT'O MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B MpOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJlU3UpOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKUX SIBICHUSIX;
pa3pabaTbiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C y4E€TOM aHalM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJIHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-HUCCIIEI0BATEIbCKON U MPOCKTHON EATEIbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoOpPa30BaHUI0 W MPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalHUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHCJIE TIPU N3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANi0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a/lad ¢ CcoOMtoJieHHneM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcOCOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI THPOPMAIIUHU U [ETICBOW ayJUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSAT4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3PEHUS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KaKJOr0 WIEHa KOJUIEKTUBA;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTAaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMHM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEro BKJIaJa MW KaXIOr0 yYaCTHHKAa KOMaHJbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHWHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEBIC 3aJ1a4M;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIIMH B 00JacCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, HX PpE3YyJbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS AMOILIMOHAJIbHBIH UHTEIJICKT, Mpeoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJCTh HANpPaBIECHUS Pa3BUTHUA COOCTBEHHON IMOIIMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

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

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIMATHBHOCTh, YMECHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON JESATEIbHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIHUaIbHasl cUCTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nUecKux 3a1ay;

pacno3HaBaTh (PU3NYECKHUE SBICHUS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBIDKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBWIKEHHWE 10 OKPYXHOCTH, WHEPIHS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIIEHUE JABIICHUA T'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl YHEPIUsl XaOTUUYECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSI JHEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIIMAJIOB;
Py  ONMHMCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHM CMBICT HCIIOJIb3yEMbIX
BEIIMYMH, MX OOO3HAUCHMS] M EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI Y TIPUHIIMUIIBL: 3aKOH BCeMUpPHOTO TArotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GOpMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKEHHWE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TMPUHLUIBI JCHCTBUS MalluH, 0OpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBIISATh MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€NIaTh BEIBOJABI IO pE3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOrO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTrO »HKCIIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM W IMPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemiarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (DOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABIICHUS,

UCIONB30BaTh  MPU  pEIIEHMH  yuyeOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPECTABJICHUS YYEOHOW M HAay4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOTyYaeMyro HH(OPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pOBbs U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TpyNIe C BBIOJTHECHUEM PA3IMYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pPACHpPENeNsiTh OOsI3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeamMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMEHHUIN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCINCH:
TOYEYHBIM IJEKTPUUECKUM 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3NYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHU W KBAHTOBOU (DU3UKH: DJICKTPUUECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKUUS, JACHUCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPAacCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
unrtepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoannekTpudeckuii 3PhexT (poTod3ddheKT), CBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIuO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SBJICHUS (TIPOIIECCHI), MCIOJB3Yd (DU3UUYECKUE BEIHMYUHBIL:
ANEKTPUYECKUN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HAINPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisi, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIIKW, DHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJieOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B MpOIEecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPU OMUCAHWM MPABWIHLHO TPAKTOBATh (PU3MUECKUM
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETWYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypacIaga, YHEPTHUSI CBI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBL

aHATM3UPOBAaTh (PU3UUYECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasjieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHa miiga Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUs] MAacCOBOr0O 4YMCIa, MOCTYJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HAIIPABIICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MUECKUX BEIUMYUH C HCIOJIb30BAaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUJC TAOIUI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII0/1aTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIbHBIX YCTPOUCTB W J1A0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEoOXOouMble aJisi €€ pElIeHUs, MPOBOIUTH Pacd€Thl M OLIEHUBATHh PEATbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[IEMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
¢u3nueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOM W HAyYHO-TIONYJISIPHON MH(pOpMAIMU, TOJTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyIo HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBl JEHCTBUS MAIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MMOBCEIHEBHON
KU3HU;

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

UCTIONB30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 6€30MacHOCTH MpPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
NIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpyHmne C BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNBl, PANUOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOM POOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3jiesioB U TeM
MPOrpamMmbl Bcero

Ne i/

Paznesn 1. PU3UKA U METO/JAbI HAYYHOTI'O ITIO3HAHUSA

KonTpoabubie IIpakTuueckue

DJIeKTpPOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIe pecypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka https://m.eds0o.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE https://m.edsoo.ru/S6NRCXHA7
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOM

3.1 9 https://m.edsoo.ru/HRGVENOPE
TEeOpuun
3.2 OCHOBBI TEPMOIUHAMUKH 10 https://m.edsoo.ru/HK6KIL6RS9
A .
33 ' PETATHPIE COCTOMMITE BEMECTRA 5 https://m.edsoo.ru/HSM355JCH
®da30BbIe MEPEXO/IbI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNeKTpoCcTaTUKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSTHHBIN DIIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B Pa3IMYHBIX Cpeaax

Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnbsie  IlpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTeIbHbIe PecypChl
padoThI padoThI
Pazgen 1. 9JIEKTPOJANMHAMUKA
M .0
1.1 ATAMTHOE HOJC. JICKTpOMAriuTHad 11 | 3 https:/m.eds00.ru/Z2Q390NGS
WHTYKITAS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
MexaHu4ecKue U SJIEKTPOMArHUTHBIE
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHUu4ecKue 1 AIeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ‘ https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Pa3nesn 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 ‘ O06o0maroriee NTOBTOPCHHE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




TEMATHUYECKOE INIAHUPOBAHHUE'

10 KJIACC
HanmenoBanue
Ne OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepkanue
/11 oOy4Jaronuxcs

y4e0HOTO MpeaMeTa

Pa3znen 1. ®u3nka u MeTOIbI HAYYHOTI'O MO3H

aHuA

1.1 | ®usuka u meToabI 2 ®u3uka — HayKa 0 IPUPOJIE. N3yyeHnne Hay4HbIX (AMIIUPUYECKUX

HAy4YHOTI'O IO3HAHUS Hay4nble MeTO/IBI IO3HAHUS Y TEOPETHYECKHUX ) METOJI0OB ITO3HAHHUS
OKPY’KaIOILIET0 MUPA. OKpY>KaIOILEro MUpa.
Ponb s3xkcnepumenTa u Teopun OO0cy:x/1eHne rpaHul IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IPUPO/IBI. (U3NYECKUX 3aKOHOB U TEOPHUH.
DKCIEpUMEHT B (PU3HUKE. PaboTa B rpymnmne no noaroToBke
MonennpoBanue GU3NIECKUX KOPOTKHX COOOIIEHUH O pOJIK U MECTe
ABJIEHUN 1 IpolieccoB. Hayunbie (U3UKY B HayKe U B MPAKTUYECKOU
runote3bl. Gu3nuecKue 3aKOHbI JESATEIbHOCTH JIFOIEH.
U TeopuH. ['paHuIpl NpUMEHUMOCTH | JleMOHCTpalus aHaJIOTOBbIX
¢usnueckux 3akoHOB. [IpuHIUN U HA(PPOBBIX U3MEPUTENBHBIX
COOTBETCTBHUSI. npuOOpPOB, KOMITBIOTEPHBIX JATYUKOB.
Ponb 1 mecTo puzuku OcBoeHnEe OCHOBHBIX PUEMOB padOThI
B (hpopMUpOBaHUU COBPEMEHHOM ¢ ungpoBoit 1abopaTopueil no pusnke
HAay4YHOU KapTHUHBI MUDA,
B IMPAKTUYECKOMN JIEITENBHOCTH JIFOAEH

Htoro no pazgeny 2

' TIpu paspaGotke paGouell MPOrpamMMbl B TEMATHYECKOM ILIAHMPOBAHHMH JOJDKHBI OBITh YYTEHbI BO3MOXKHOCTH HCIOJIb30BAHUS 3JIEKTPOHHBIX (IU(POBBIX)

06p3.30BaTeJ'II>HBIX PECYypPCOB, ABJIAIOMINXCA y‘-Ie6HO—M€TO,Z[I/ILIeCKI/IMI/I MaTcpuajiaMu, COACPIKAaHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCILCTBY 00 O6p3,30BaHI/II/I.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe JBUXKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBwxkennsa. Cucrema oTrcuera.
Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTD )
Y YCKOPEHHE MaTepUaIbHON TOUKH,
UX TIPOCKIIUUA HA OCU CUCTEMBI
koopauHat. CiioxeHue
MIEPEMEIICHHUH U CII0KEHUE
CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
IIPSIMOJIMHENHOE JIBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS, TyTH

U [IepEMEIICHUS MaTepUaTbHOM
TOYKU OT BPEMEHH.

CBoOoIHOE MajieHue. Y CKOpEHUE
CBOOOTHOTO TAJICHHUS.
KpuBonuneiiHoe 1BUXEHHUE.
JIBr>KeHHne MaTepruallbHON TOUKH
110 OKPYKHOCTH C IOCTOSTHHOU

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEHHAsI CKOPOCTb.
[Tepuon u yactota oOparieHus.

[lenTpOCTpEMHUTEIBHOE YCKOPEHHUE.

TexHnuyecKkne yCTporucTBa

[IpoBeneHne FKCIEpUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO JIBUXKEHHUS C LIEITBIO
ONpeIeJICHUs] MTHOBEHHOW CKOPOCTH;
HCCJIEIOBAHUE COOTHOILIECHUS MEXKIY
MyTSIMU, IPOUJICHHBIMU TE€JIOM

3a IIOCJIeI0BATENbHBIE PABHbBIC
MPOMEXYTKUA BPEMEHU

MIPU PaBHOYCKOPEHHOM JIBU>KEHUU

C HayaJbHOU CKOPOCTHIO, PABHOM HYJIIO;
M3YUYCHUE IBUKEHUS IIapUKa B BI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TEa,
OpOIIIEHHOTO TOPU30HTAIILHO.
OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JIEVCTBHUSI TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: CIIUJOMETP, IIEMTHbIE

Y pEMEHHBIE TTepejauu IBOKCHUS;

U yCIIOBUM WX 0€30MacHOT0
WCIIOJIb30BaHUs B IOBCEHEBHOM
AKU3HH.

Peliennie pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PU3UYECKON MOIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX ()OPMYIT
KUHEMaTHUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCHUMOCTEN KMHEMATUYECKHUX
BEJIMYMH OT BPEMEHU

JIJ1sl PABHOMEPHOTO
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" IIPAKTUYICCKOC IIPUMCHCHUC!
ClIMaAOMCETpP, ABHKCHUC CHAPAI0B,
LHCITHBIC U pECMCHHBIC IICPCAAYN

¥ PAaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBUKCHUISL.

Pacnio3naBanue (pM3nUECKUX SIBICHUH
B YUCOHBIX OMBITAX M OKPYXKAIOIICH
YKU3HH: PAaBHOMEPHOE

¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIKEHUE, CBOOOTHOE TaJICHUE Te,
JBIDKEHUE TI0 OKPY>KHOCTH.

Onurcanre MeXaHUIECKOTO JIBFKCHHUSI
C UCTOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: KOOPJUHATA, ITyTh,
nepeMeleHne, CKOpoCThb, yCKOPEHHE.
PaGoTa B rpymnmax mnpu miaHApOBaHUH,
MIPOBEICHUH W UHTEPIPETAIINH
PE3yJIbTATOB OIBITOB U aHAIIN3E
JOTIOJTHUTETHHBIX UCTOYHUKOB
uH(pOpMAIUH 110 TEME

2.2

JnHamuka

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. 1lepBpiit 3akoH HproToHAa.
NHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun
CyIEepNO3uLINKU CUil. BTOpoii 3aKoH

HeroToHa 111 MaTeprualibHOM TOYKH.

Tpernii 3akoH Hprotona

JUTSI MATEPUAIIBHBIX TOUYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna Tsoxectu. [lepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHEHME MacC B3aMOICHCTBYOIIUX
TeJL.

N3yueHnne 3aBUCUMOCTH CHJIb
YOPYTOCTH OT iepopmaIiuu; CpaBHEHHE
CHUJI TPEHUS TTOKOS1, KaUeHUSs

U CKOJIb)KEHUSI.

OObsicHEHHE HEBECOMOCTH.
IIpoBenenue 3xcniepumMeHTa:
MCCIIEIOBAHUE 3aBUCUMOCTH CUIT
YOPYTOCTH, BOSHUKAIOIIUX

B IIPYKUHE U PE3UHOBOM 00pa3slie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenust (mokosl,
CKOJIb)KECHHUSI, KAUEHU ).

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHUs CKOJIBKEHUS U CHIIA
TpeHus nokosi. Koadduruent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHUH TEJIA B )KUJIKOCTH
WJIM rase.

[TocTynarenbHOE U BpalaTeabHOE
IBUKEHHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHJTBI OTHOCUTEIBHO OCH
BpamieHus. [nedo cuibl. YcnoBust
paBHOBECHS TBEPAOTO TEJA.
TexHuyeckue yCcTponucTBa

Y [IPAKTUYECKOE MPUMEHEHHUE:
NOAIINITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB

OT ux JaehopMalnuy; U3yueHue
JBIDKEHUS OpycKa 1Mo HAaKJIIOHHOM
MJIOCKOCTH; MICCIICIOBAHNE YCIIOBHIMA
PaBHOBECHS TBEPOTO TeJia, UMEIOIIETO
OCh BpalleHHUs.

OObsacHeHHne 0cOOEHHOCTEN
PaBHOMEPHOTO U paBHOYCKOPEHHOTO
MPSMOJMHEHHOTO JIBUKCHUS,
CBOOOHOTO ITaJACHHS TEJ, IBIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aKk0HAa BCEMUPHOTO TATOTCHHSL.
OOBsiCHEHNE OCHOBHBIX IMPUHIIATIOB
JIEMCTBUS TOIIIUITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHUS.
OOBsICHEHHUE JBIKCHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemienne pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C MCITOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TMHAMUKHU.

PacrosnaBanue GpU3MUECKUX SIBJICHHM
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEH
’KU3HW: MHEPIINSI, B3AUMO/ICHCTBHE TEJI.
AHanu3 GU3NIECKUX MPOIIEeCCOB

U SABJICHUH C MCHOJIL30BaHUEM 3aKOHOB
Y TIPUHITUIIOB: 3aKOH BCEMHPHOTO
tarotenus, I, Il u 111 3akons! HeroToHa,
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IIPUHLIAI CYTIEPIIO3ULIAN CUJI, TPUHLIAIL
PABHOIIPABHOCTH UHEPLUAIIBHBIX
CUCTEM OTCYETA

2.3

3aKOHBI COXpaHCHUA
B MCXAaHHKC

HNmiynibc MaTepruaibHON TOYKHU
(Tena), CHCTEMBI MaTepUAJIbHBIX

TOYCK. I/IMHYJ'IBC CHJIbI 1 U3BMCHCHUC
HMIIYJIbCa TClIa. 3aKoH COXpaHCHHUA
HMITYyJIbCA. PeakTtuBHOC JBHKCHHUC.

PaboTa cuiibl. MOIITHOCTD CUJTBI.
Kunernueckas sneprus
MaTepHAIBHOU TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKOM
SHEPIUMu.

[TorenuunanbHas SHEPTHSL.
[TorenunanbHas 3HEPTUSA YIIPYTO
nehOpMHUPOBAHHOMN TIPYKUHBI.
[TorenunanbHas YHEprus Teaa
BOJIM3M TOBEPXHOCTU 3EMIIH.
[ToreHumanbHbIE U
HETOTEHIUAIbHBIE CHIIBL. CBSI3b
paboOThI HEMOTEHIIMALHBIX CHJT
C U3MEHEHNUEM MEXaHUYECKOU
SHEPIrUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPIUM.

Ypyrue u Heynpyrue
CTOJIKHOBEHMUS.

[IpoBeneHME IKCIIEPUMEHTA: U3yUEHUE
aOCOJIFOTHO HEYIIPYroro yaapa

C IOMOUIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB; UCCJIEIOBAHNE
CBSA3U paOOTHI CUJIbI C U3BMEHEHUEM
MEXaHUYECKOM SJHEPTUU TeIIa

Ha MPUMEpPE PACTHKEHUSI PE3UHOBOIO
KTyTa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEUIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYHH.

Pemenune pacueTHbIX 3a1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKU U 3aKOHOB
COXPAHEHUA.

Pemenne kauecTBEHHBIX 33124

C OOPOW HAa U3YUYEHHBIE B pa3eie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3MYECKUe SBJICHUS.

OnucaHye MEXaHUYECKOTO IBUKEHHUS

C UCTOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: UMITYJIbC T€JIA, KHHETHYECKAs
SHEPIruUs, NIOTEHLIUAIbHAS SHEPIHS,
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TexHu4YeCcKHue yCTpoucTBa

Y MPAKTUYECKOE MPUMEHECHUE:
BOJIOMET, KOIIep, MPY>KUHHBIN
MHUCTOJIET, IBUKEHUE PAKET

MexaHu4ecKas paboTa, MEXaHU4YEeCKast
MOIITHOCTb.

AHann3 GU3NIECKUX MPOIIECCOB

Y SIBJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHUSI MEXAaHUYECKON SHEPIHUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsICHEHNE OCHOBHBIX IPUHIIMIIOB
JICVCTBHS Y MPAKTAYECKOTO
MIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TaKUX KakK: BOJOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET.

OObsiCHEHUE IBUKEHUS PAKET C ONOPOI

Ha M3y4YCHHBIC (PU3MUCCKHE BEIIMUUHBI
1 3aKOHBI MEXaHUKH.
Hcnonb3o0BaHue Mpu MOATOTOBKE
COOOIIEHUI O TPUMEHECHHH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHHA

JUTSl TIOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPIPETALUN U TIPEICTABICHUS
nH(pOpMaIu, KpUTHYCCKUH aHATN3
noyiy4aemMoit uHpopManuu
[IpoBeneHre KOCBEHHBIX M3MEPECHUH,
HUCCIe0BaHNI 3aBUCUMOCTEN
(bU3UYECKUX BEIIMYWH, TIPOBEPKA
MIPEIJIOKEHHBIX THIIOTE3

Hroro no pazgeny

18
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Pa3znen 3. MoJiekyJsipaasi Gusuka 1 TepMOAUHAMHKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH

9

OCHOBHBIE MMOJOXKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX OIIBITHOE 0OOCHOBAHUE.
bpoyHoBCKOE nBMXKEHHUE.
Huddysus. Xapakrep IBHKEHUS

Y B3aUMOJICHCTBUS YaCTHUIL
BelecTBa. Mojieu CTpOSHUs ra3oB,
KUJKOCTEW U TBEPABIX TEN U
00BbSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THUX Mojelel. Macca

1 pazMepsl Mosiekyi. KonruectBo
BemiecTra. [locrosHnas ABoraapo.
TerioBoe paBHOBECHE.
Temmeparypa u ee u3smepeHue.
[ITxama remneparyp Llenscus.
Mopenp uieajaprHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHUU UICATBHOIO rasa.
AOcoI0THas TeMreparypa Kak mepa
CpeIHEW KHHETHUYECKON SHEPTUU
TEIJIOBOTO IBUKEHHUS YaCTHI] rasa.
[ITkama remneparyp KenbBuHa.
["a30BbI€ 3aKOHBI. Y paBHEHHUE
MenaeneeBa—KianeipoHna.

3akoH /lanpTona. M3ompoueccsl

IIpoBeneHue 3KCrEpUMEHTA:
OMpEICIICHUE MACCHI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpPEeHNU1 00beMa KOMHATBI, 1aBJICHHUS
U TEMIIEpaTyphl BO3AyXa B HEWl;
HCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
napameTpaMH COCTOSIHUSA Pa3peKEHHOTO
rasa.

OneHka aOCOIOTHBIX U OTHOCUTENIBHBIX
MOTPENTHOCTENH U3MEepPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE OCHOBHBIX TTPUHIIUIIOB
JeUCTBUM TepMOMETpa U GapomeTpa

U yCIIOBUM WX 0€30MacHOTO
UCIIOJIb30BaHUS B MOBCETHEBHOM
AKU3HH.

Pacnio3naBanue pusnveckux siBICHUN

B YUE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: U dy3us, OpOyHOBCKOE
JIBUKEHUE.

Onucanue TEMIOBbIX ABICHUN

C UCTIOJIb30BaHUEM (PU3UIECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIeparypa,
CpeIHsisi KHHETUYECKasi SHEPT U
Xa0TUYECKOTO JBUKEHHS MOJIEKYI,
CPEIHEKBapaTUYHAsI CKOPOCTh
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B UJICAIBHOM Ta3e C MOCTOSTHHBIM
KOJINYECTBOM BEIIECTBA.
['padmyeckoe mpencraBaeHue
M30MPOIIECCOB: U30TEpMa, U30X0pa,
n3o0apa.

TexHuYeCcKHue ycTpoucTaa
Y IPaKTUYECKOE TPUMEHEHHE:

TEPMOMETP, OapOMETP

MOJIEKYJL.
AHann3 pU3n4IeCcKuX MpoIeccoB

U IBICHUM ¢ ucnoab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEN
KMHETUYECKOW 3HEPTUHU TEINIOBOTO
JIBI>KCHUST MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypPOH.

Pemenne pacueTHbIX 3a/1a4 C SIBHO
3aTAaHHOM (PHU3UYECKON MOIEIBIO

C HUCITOJIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHoB 1 hopmyn
MOJIEKYJIIPHOUN (PUBHKHU.

PaGoTa B rpymnmax npu miaHUpOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PE3YyIAbTAaTOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX NCTOYHUKOB
uH(pOpMAaIUH 110 TEME

3.2

OCHOBBI
TEPMOJIUHAMUKH

10

TepmonrHamMuueckas cUCTEMA.
BuyTpeHnHss sneprus
TEPMOJUHAMHYECKON CUCTEMBI

U CIIOCOOBI €€ U3MEHEHMUSI.
KonuuectBo TemnoTsl u pabdora.
BrayTpennsisi s3Heprus 0JITHOATOMHOTO
HUeaJlbHOro ra3a. Buabl
TEIIoNnepeauu: TeIIONPOBOIHOCTD,
KOHBEKIUS, U3JIy4eHUE. Y JeabHas
TEITIOEMKOCTh BEILIECTBA.

IIpoBeneHne 3KCIIEpUMEHTA: U3MEPEHUE
YAEIBHOMN TEMIOEMKOCTH BEIIECTBA.
OrieHka aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEpPEeHUN (PU3NUECKUX
BEJINYMH.

N3yuenue Mojeneil mapoBoi TypOUHBI,
JIBUTATENI BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO IBUTATEIIA.

OObsicHEHUE PUHITUATIOB TCUCTBUS

U YCJIOBUI 0€301MacHOT0 UCTIOB30BaAHUS
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KonuyecTBo TemnoTsbl

IpH TeIUIonepeiaye.

[Toustue 00 agnadbaTHOM
npouecce. [lepBbiit 3ak0H
TEPMOIUHAMUKHU.

[Iprmenenne nepBoro 3aKoHa
TEPMOJUHAMUKH K U30TPOLIeCCaM.
I'paduueckas uaTepnperanus
paboThI rasa.

BTopoii 3aK0H TEPMOIMHAMUKMU.
HeoGpaTumMocTs nporieccos

B [IPUPOJIE.

TennoBbie MamuHbL. [ [pUHIUTIBL
NEWCTBUS TEIJIOBBIX MAIIUH.
[IpeobpazoBanms YHEPTUH

B TEIUIOBBIX MalllMHaX.
KoadduimenT noneznoro geicTBus
TETUJIOBOW MaIlIMHBI.

Hukn KapHo u ero koadpuiieHT
MMOJIC3HOT'O JCUCTBHUS.
DKOJIOTHYECKHE TTPOOTIEMBI
TETJIOOHEPTETHKHU.

TexHuuecKkue ycTpomucTaa

U TIPaAKTUYECKOE TPUMEHECHHUE:
JIBUTaTeJIb BHYTPEHHET0 CrOpaHusl,
OBITOBOM XOJIOJUIBHUK,
KOH/IMIIUOHED

B ITIOBCEHEBHOM KM3HU JBUTATEIIS
BHYTPEHHETO CrOpaHusi, OBITOBOIO
XOJIOIUIIbHUKA, KOHJIUIIUOHEPA.
Omnucanue CBONCTB TeJ U TEIJIOBBIX
SIBJICHUM C UCIIOJIb30BAaHUEM
(bu3nyeCcKrX BEJIMYUH: JaBJICHUE ra3a,
TeMIEpaTypa, KOJIMYECTBO TEILIOTHI,
BHYTpPEHH:ISl SHEprus, paboTa rasa.
Pemenue pacueTHbIX 3aj1a4 C IBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJT MOJIEKYJISIpHOM (pU3UKH

U TEPMOJMHAMUKH.

Pemenne kauecTBEHHbIX 3a/1a4

C OTIOPOIi HA U3yUYECHHBIC B pa3Jiene
«MonekynspHas huzmka

U TEPMOJIMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUE
SIBJICHUSI.

PaGoTa B rpynmax npu aHayimse
JIOTIOTHUTETHHBIX UCTOYHUKOB
uH(pOpMAaIUH TI0 TeMe
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3.3

ArperaTHble
COCTOSIHUS BEIIECTBA.
da30BbIe MEPEXOIbI

[TapooOpa3oBaHue 1 KOHICHCAIUSI.
Wcnapenue u xureHue.
AOGCOIIOTHAs M OTHOCUTEIbHAS
BJIQXKHOCTbH BO3yxa. HachIeHHbIH
nap. Y enapHasi TerioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEMITepaTypbl KUTICHUS OT JABJICHUS.
TBepnoe Tteno. Kpucrannmueckue
u amop(dHbIe Tesla. AHU30TPOIHS
CBOMCTB KpuCTAILIOB. JKuKue
kpuctamibl. CoBpeMeHHbIE
matepuaibl. [LnaBieHue

Y KpUCTA/UIM3aIus. Y AeabHas
TerioTa riasienus. Cyoaumarius.
YpaBHEHHUE TEIJIOBOTO OajaHca.
TexHuueckne ycTpoicTBa

U TIPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MOJIYYCHHS] COBPEMEHHBIX
MaTepuagoB, B TOM YHCIIE
HAHOMATEPHUAJIOB,

¥ HAaHOTEXHOJIOTUHU

[IpoBeneHne KCIIEpUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXa.
Onenka aOCOIIOTHBIX M OTHOCHTEIIHbHBIX
MOTPEIIHOCTENH U3MEPEHUHN (PU3NIECKIX
BEJIUYHH.

N3yyeHune CBOMCTB HACHIIIICHHBIX
1apoB, CI0cOO0B U3MEPEHHUS
BJIQYKHOCTH.

HaOmronenne kumenns

MIPU TOHUKEHHOM JIaBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPHUCTAJUIMYECKOTO BEIIIECTRA.
OOBsicHEHUE PUHITUTIOB ICUCTBUS

1 yCJI0BUH 0€3011aCHOTO HCIIOJIb30BAHMS
B IMOBCETHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETpa, KaJIOPUMETpA.

N3ydeHne TEXHOJIOTUHN NOIyYEHUS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCJIE
HaHOMAaTEPHUAaJIOB.

Petiennie pacueTHBIX 3a/1a4 C SBHO
3aTAaHHOM (PU3UYECKON MOICIBIO

C UCIIOJIb30BaHNEM YpaBHEHUS
TEIIOBOIr'0 OaJiaHca.

Pemrenne xkauecTBEHHBIX 33144

C OIIOPOM HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PHU3UICCKHE
SIBJICHHS T10 TEME.
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PacnioznaBaHue pu3nyeckux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
KU3HU: AepopMaIus TBEpbIX Tel,
HarpeBaHue 1 OXJIaXJICHUE Tell,
U3MEHEHHUE arperaTHbIX COCTOSHHMA
BELIECTBA U 0OBSICHEHNE X Ha OCHOBE
3aKOHOB M (POPMYJI MOJIEKYJIIPHON
(du3nKH.

Hcnonb3zoBanue nHOOPMAMOHHBIX
TEXHOJIOT U JIJIsl TIOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIH
U TIpeJCTaBIECHUs HH(POPMaLIUU IpU
MOJATOTOBKE COOOIIEHU O MPUMEHEHUU
3aKOHOB MOJIEKYJISIPHON (DU3UKU

¥ TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazgery 24
Paznea 4. JiaexkTpoguHaMuka
4.1 | DnekrpocraTtuka 10 DnekTpuzanus ten. Jinekrpudyeckuil | [IpoBeneHue skcrepuMenTa: u3MepeHue

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKH,
JTUBJIEKTPUKHU U TIOTYTIPOBOJHUKH.
3aKOH COXpaHEHHUS HJIEKTPUUECKOTO
3apsija.

BzaumopeiicTBue 3apsigoB. 3aKOH
Kynona. ToueqHsbli 2JIEKTPpUYECKUI
3apsii. DIEKTPUUECKOE MOJIe.

AIEKTPOEMKOCTH KOHIEHCATOPA.
OreHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

N3y4yeHne npuHIUIIOB AEHCTBUSA
AJIEKTPOCKOIIA, dJIEKTPOMETPA,
KOH/JIEHCATOopA.

W3ydeHne NprHIMIIOB IEHCTBHS
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Hanps>keHHOCTB 3JEKTPUYECKOTO
noJist. [IpuHIuMn cynepno3unuuu
BJICKTPUYECKUX MoJieH. JInnuum
HaMPSHKEHHOCTH AJIEKTPUUECKOTO
TTOJIS.

PaboTa cui 351eKTpoCTaTHYeCKOTO
nons. [lorenuuman. Paznocts
noTeHuuanoB. [[poBOTHUKY U
TUBJIEKTPUKU B
3JIEKTPOCTATUYECKOM I10JIE.
JlnanexkTprdeckas MpOHULIAEMOCTb.
DnekTpoemMkocTb. Konaencarop.
DIJIEKTPOEMKOCTh TIOCKOTO
KOHJIEHCAaTopa. DHEPrus
3apsSKEHHOTO KOHJIEHCaTOopa.
TexHuueckue ycTpoucTaa

U IPAKTHYECKOE TPUMEHEHHE:
3JIEKTPOCKOII, JIEKTPOMETP,
AJEKTpOCTAaTUYECKas 3alluTa,
3a3eMJICHUE AJIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMMMPOBAIbHBIN
armapar, CTpyHUHBIN IPUHTED

U yCIIOBUN 0€3011acCHOTO MPUMEHEHUS
B IIPAKTUYECKON KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOro
MpUHTEpA.

PaccmoTpenue ¢puznueckux o
CHOBAHMI 3EKTPOCTATHYECKON
3aIUTHI U 3a3€MJICHUS
AJIEKTPONPHUOOPOB.

Pelenue pacueTHbIX 3a1a4 C SBHO
3aIaHHON (PU3UYECKON MOJIEITBIO

C UCIT0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI IIEKTPOCTATUKH.

Pelenne kauecTBEHHBIX 33124

C OIOPOM HA N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHUSI DJIEKTPOCTATHKHU.
Pacno3naBanue puznueckux sBICHUN
B YUYE€OHBIX ONBITAX U OKPYXarolen
KU3HU: dJIEKTPU3ALINS TET,
B3aMMOJICICTBHE 3apsi/10B U OOBSICHEHHE
UX Ha OCHOBE 3aKOHOB U (hOpMyT
AIIEKTPOCTATHKH.

Ornurcanue U3y4eHHBIX CBOMCTB
BEILECTBA U JIEKTPUYECKUX SBJICHUM

C MCTIOJIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: JIEKTPUUECKHUM 3apsiz,
HaIPSHKEHHOCTb JIEKTPUUECKOTO TOJIS,
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MOTEHIMAJ, Pa3HOCTh IOTEHLUAJIOB,
AIIEKTPOEMKOCTb.

Ananu3 GuU3nUecKux MpoIeccoB

Y SIBJICHUM C UCITOJIb30BAHUEM
bu3nUECKUX 3aKOHOB: 3aKOHA
COXPAHEHUS ANEKTPUUYECKOTO 3apsija,
3akoHa KynoHna.

PaboTa B rpynnax npu aHaiuse
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(GOpMaIU U TOATOTOBKE COOOLIECHUI
O TIPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKpYXKaroIleH *U3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTosgHHBIN

AIEKTPUYECKUH TOK.

TokH B pa3nu4HbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUSA JIEKTPUUECKOTO
toka. Mctounmku Toka. Cuia Toka.
ITocTOSIHHBIM TOK.

Hanpsoxenne.

3akoH OMa [ yyacTKa LemHu.
DJIEKTPUUECKOE COPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIICHUE
BemiecTBa. [locaeqoBarenbpHoOE,
napajjiebHOe, CMEIIAHHOE
COEJIMHEHUE MPOBOIHUKOB.
Pabora sinexTprueckoro Toxa.
3akoH J[xoyns—JIenua. MomHocCTh
3IEKTPUYECKOTO TOKA.

IIpoBeneHne dKCIIEpUMEHTA: U3yYEHUE
CMEILIAHHOTI'O COEIMHEHUS PE3UCTOPOB;
n3mepenue J/]C UCTOUYHHKA TOKA U €TO
BHYTPEHHETO CONPOTHUBIICHMUS;
HaOJII0JICHHE JIEKTPOJIU3a.

OneHka aOCONIOTHBIX U OTHOCUTENIBHBIX
MOTPENTHOCTEH U3MEepEeHUN (PU3NUECKUX
BEJIMYMH.

OOBbscHEeHNE IPUHIIUIIOB IEUCTBUS

U yCIIOBUH 0€3011aCHOr0 MPUMEHEHUS
aMIIEpMETpa, BOJBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DNeKTpoABMKYLIas CUIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISL TIOJTHOM (3aMKHYTOM )
anexTpudeckou nenu. Koporkoe
3aMBIKAHHE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPbIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIOB

OT TEMIIEPaTypHI.
CBepXIpOBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs
U IpUMECHasi IPOBOAUMOCTb
MOJTyIPOBOAHUKOB. CBOKMCTBA
p—n-nepexoza.
[TosynnpoBOIHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKHUN TOK B paCTBOpax
Y PACIUIABAX AJIEKTPOJIMUTOB.

QHGKTPOJII/ITI/I‘-IGCKEUI AUCCoralmsi.

DIEKTPOIH3.
DJIEKTPUYECKHI TOK B ra3ax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOSTEJBHBIN pa3ps/l.
Mounus. [1nazma.
TexHnueckne ycTpoucTBa

TEPMOMETPA CONTPOTUBIIEHUS,
BAKyyMHOTO JIM0/ia, TEPMHUCTOPOB U
(hOTOpPE3UCTOPOB, OTYPOBOTHUKOBBIX
JINOJ0B, TAJIbBAHUKH.

Pemienne pacyeTHbIX 3a/1a4 C ABHO
3aJIaHHON (YM3UIECKON MOJIEITBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTosTHHBIN
AIEKTPUYECKUN TOK.

Pacno3naBanue pu3nyecKkux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKaIoIeh
YKU3HU: JIEKTPUYECKasi TPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaN3 3JIEKTPUUECKUX SIBJICHUIN

Y TIPOIIECCOB B LIETSX MOCTOSIHHOTO
TOKa C UCIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEpPHOCTHU
MOCJIEA0BATEIBHOTO M TAPAJIIEIbHOTO
COCIMHEHUS MMPOBOHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue n3y4yeHHbIX CBONCTB
BEILIECTB U DJICKTPUUECKUX SIBJICHUI

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: AJIEKTPUUECKUH 3apsl, CHIIa
TOKQ, DJIEKTPUYECKOE HANIPSIKEHUE,
ANEKTPUUYECKOE COMIPOTUBIICHHUE,
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U IPAKTUYECKOE IPUMEHEHHE:
aMIIepMETp, BOIBTMETP, PEOCTAT,
HMCTOYHUKHU TOKa,
AJIEKTpOHArpeBaTeIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPBI

U (hOTOPE3UCTOPBHI,
HOJTyTIPOBOJHUKOBBIN THO,
rajbBaHHUKa

pa3zHocTh moTeHuuanos, IJ1C, pabora
TOKAa, MOIIIHOCTH TOKA.
Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIs TTIOMCKa,
CTPYKTYPHUPOBAHHS, HHTCPIIPETAIIUN
U TIpeIcTaBIIeHus nH(popMaIuu

MIPU MOJITOTOBKE COOOIIEHUM
O IPUMEHECHHUH 3aKOHOB IMTOCTOSTHHOTO
TOKa B TEXHUKE U TEXHOJIOTUAX

Hroro no pazgeny

22

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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11 KJIACC

HanmenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe conepkanue
/i 9acoB 00yYarommxcst
y4eOHOro npeaMera
Paznea 1. JjaexkTpoguHaMuKa
1.1 | MargurHoe mnosie. 11 ITocTossTHHBIE MATHUTEIL. [IpoBeneHne FKCIEpUMEHTA: U3YUCHUE

DIIEKTpOMarHuTHas
WHTYKIIUS

BzanMoaeicTBre MOCTOSIHHBIX
MarHuToB. MarauTHoe moJie.
BekTop MarHuTHOM MHIYKIMH.
[IpyHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInaun
MarHuTHOW MHAyKnuu. Kapruna
JIMHUA MarHUTHOW MHAYKIIUA MOJIA
MOCTOSIHHBIX MAarHUTOB.
MarnutHo€e o€ MPOBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHAYKIHA
MarHuTHOTO MOJISl JIIUHHOTO
MPSMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOHUKA, KATYIITKH
¢ TokoM. OnbIT IpcTeaa.
B3anmoneiicTBre mpoBOIHUKOB

C TOKOM.

Cuiia Amnepa, ee MOIyJIb

Y HampaBJICHUE.

Cuna JlopeHia, ee MOIyJb

Y HarpaBjieHUeE. /[BrmkeHue
3apsIKEHHOMN YaCTHULIbI

MAarHATHOTO MOJIS KATYIIKHU C TOKOM;
VCCIICIOBAHUE JCHCTBUS IIOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
VICCIICIOBAHUE SIBJICHUS
AIEKTPOMATrHUTHON UHAYKLIHH.

OneHka adCOJIFOTHBIX U OTHOCUTEINIbHBIX
MOTPENTHOCTEN N3MEPEHUN (PU3NUECKUX
BEJINYMH.

OOBbscHEHNE IPUHIIUIIOB ACHCTBUS

U yCJIOBUI 0€3011acHOr0 MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB,
ANEKTPOMATHUTOB, dJIEKTPOABUTATENS,
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHII,
VWHIYKIIMOHHOW IIEYH.

Pemenne pacueTHsIX 3a1a4

Ha MpUMEHEeHHE (HOPMYJT TEMBI
«MarnuTtHoe nosie. DIeKTPOMarHuTHast
WHIYKLHSD.

Pemienne kauecTBEHHBIX 3a4a4

C OIIOPOM HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUUECKUE
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B OJTHOPOJTHOM MarHUTHOM MOJIE.
Pa6oTa cwiel Jloperria.

SIBneHue 3JIEKTPOMarHUTHOU
uHaykuuu. [loTok BekTopa
MAarHUTHOW UHIYKIIUH.
DIEKTPOJIBUKYIAS CUJIa MHTYKIIUH.
3aKOH 3JIEKTPOMAarHuTHOU
nHaykuuu apanes.

BuxpeBoe 351eKTprUIecKoe NoJIe.
DIEKTPOIBUKYILAs CUJIa MHTYKIIUU
B MNPOBOJIHUKE, IBUKYILIEMCS
MOCTYNaTEIbHO B OAHOPOJHOM
MarHUTHOM TIOJI€.

[IpaBuino JleHna.

NunykTtuBHOCTSL. fBIICHUE
CaMOMHIYKIINH. DJICKTPOIBIK YIS
cuja CaMOUHIYKIIHH.

DHeprus MarHUTHOTO MOJISI KaTYIIKH
C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.
TexHuyeckue ycTponucTaa

Y MMPAKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIE MAarHUTHI,
AJIIEKTPOMATHUTHI,
AIEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS M1€Yhb

SBJICHHsI TeMBI « MarHuTHOE 1oJIe.
DNeKTpOMarHuTHASI HHTYKLIHSD.
OmnpeneneHne HaIpaBiIeHUs BEKTOPa
WHIYKIUU MarHUTHOTO MOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cuiel JlopeHia.

Pacnio3naBanue pu3nvecKkux sBICHUN
B yU€OHBIX ONBITAX U OKpYXKaroieu
’KU3HU: B3aMOJICIICTBUE MarHUTOB,
ANEKTPOMArHUTHAS UHIYKIUS,
JEUCTBHE MarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM U JBWXKYLIUHCS
3aps.

AHanm3 3JIEKTPOMAarHUTHBIX SBJICHUN
C UCITOJIb30BaHUEM 3aKOHA
AJIIEKTPOMATrHUTHON MHIYKIIMH.
Onrcanue n3y4yeHHbIX CBOMCTB
BEILECTB U AIEKTPOMAarHUTHBIX
SBJIEHUU C UCIIOJIb30BaHUEM
(bU3MYECKUX BETUYHUH: UHAYKIUS
MarHuTHOTO MOJis, Cuiia AMIepa, cuia
JlopeHua, UHAYKTUBHOCTh KaTYIIKH,
SHEPrUs AIEKTPUIECKOr0 1 MArHUTHOTO
roJjeun

Htoro no pazgeny

11
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Pa3nen 2. Kosied0anus 1 BOJIHBI

2.1

MexaHnueckue
Y 3JICKTPOMArHUTHBIE
KoJIcOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
kosnebanus. ['apMoHudeckue
kosebanus. [lepuon, yactora,
aMIUIMTya 1 aza KojeOaHui.
[IpyXVHHBIN MasITHUK.
MareMaTuyecKkuii MasiTHHK.
YpaBHEHUE TaApPMOHUYECKHUX
kosebanuil. [IpeBpaiienue suepruu
MIPU TAPMOHUYECKUX KOJICOaAHUSX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE AJIEKTPOMArHUTHbHIC
KOJIeOaHUs B UACATHBHOM
KoJieOaTeIbHOM KOHTYpe. AHAIOTUs
MEK]ly MEXaHUYECKUMU U

QJICKTPOMAariHuTHBIMHU KoJeOaHUsIMU.

®opmyna TomcoHa. 3aKoH
COXpPAHEHUS YIHEPTUH B UCATHHOM
K0JIeOaTeIbHOM KOHTYpE.
[IpencrasieHue 0 3aTyXarmmux
KoJieOaHusIX. BeIHYX1eHHbIE
MEXaHUUYECKHEe KOJIeOaHus.
Pe3onanc. BeiHyXeHHbBIE
AJIEKTPOMAarHUTHHIE KOJICOaHMUSI.
IlepeMeHHBIN TOK.

CHHyCOMIAIbHBIN TEPEMEHHBIN TOK.

HccnenoBanue napaMeTpoB
KoJ1e0aTeIbHON CUCTEMBI — ITEPHO/Ia,
JaCTOTHI, AMIUTATYABI U (ha3bl
Kosie0aHu# (MPYyKUHHBINA

W/WTM MAaTEMATUICCKUN MAsSTHUK ).
Hab6mrogenue 3aryxaronmx KojieOaHuu.
NccnenoBanrie CBOMCTB BBIHYKACHHBIX
KoJe0aHu .

Habmronenue pe3onanca.

IIpoBeneHue 3KCEpUMEHTA:
MCCIIEIOBAHNUE 3aBUCUMOCTH MIEPUOIA
MaJibIX KosjeOaHuii rpy3a Ha HUTU

OT JIJIMHBI HUTU U MACChI IPy3a;
MCCJIEIOBAHNE IEPEMEHHOIO TOKA

B LIETIM U3 MOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOpa, KaTyIIKU
U PE3UCTOpA.

OneHka a0CONIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKHUX
BEJIMYMH.

OObsicHEHUE IPUHITUATIOB TCUCTBUS

Y yCJIOBHI 6€3011acCHOT0 MPUMEHEHUS
AJIEKTPUUECKOr0 3BOHKA, FeHEpaTopa
MEPEMEHHOTO TOKA, TUHUU
AIIEKTpoNepeay.

Pelenue pacueTHbIX 3a71a4 C SIBHO
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Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U ACUCTBYIOIIEE

3HAYCHHUC CUJIbI TOKA M HAITPSIKCHHA.

Tpanchopmarop. [IpousBoacTso,
nepeaayda u noTpedeHue
ANEKTPUYECKON SHEPTUH.
DKOJIOTUYECKHUE PUCKU

IIpU IIPOU3BOJACTBC 3JICKTPOSHCPIUH.

KynpTypa ucnonb3zoBaHus
AJIEKTPOIHEPTUU B MOBCEITHEBHOU
JKU3HHU.

TexHuyeckue ycTporucTaa

Y IIPAKTUYECKOE TPUMEHEHHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JIMHUU
ANIEKTpoIepeaayd

3aTaHHOM (PU3NUECKOM MOJIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (OpPMYJI, OITUCHIBAIOIIINX
MEXaHUYECKHE U JIEKTPOMarHUTHBIE
KosieOaHusl.

Onucanue MeXaHUYeCKUX

Y DJICKTPOMArHUTHBIX KOJIEOaHUN

C UCTOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: TICPUO] ¥ 9aCTOTa
KoJiebaHuil, aMmmutyaa u asza
KoJIeOaHUM, 3apsi U cujia ToKa

B FapPMOHHYECKHUX DJIEKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTMCHIBAIOIIINE
MEXaHUYIECKHE U DJIEKTPOMArHUTHBIC
Kosie0aHusl.

PaGoTa B rpymnmax npu miaHUpOBaHUH,
MIPOBEJICHUH W UHTEPIPETAIINH
PE3YNHTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTETHBHBIX UCTOYHHUKOB
uH(pOpMAIUH 110 TEME

22

Mexanndyeckue
Y DJIEKTPOMATrHUTHBIE
BOJIHBI

MexaHn4decKkre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CKopoCTh pacnpoCTpaHEHUS

u nnuHa BoyHbI. [lonepeunsie

N3yuyenue o6pazoBaHus

U PacTpoCTpaHEeHHsI TIOTIEPEUHBIX
Y TIPO/I0JIbHBIX BOJIH.
Habmonenue orpaskeHus
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Y IIPOJOJIbHBIE BOJIHBI.
WuTepdepentus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. I pOMKOCTh
3ByKa. Beicota ToHa. TeMOp 3ByKa.
DNeKTpOMarHUTHHIE BOJIHBI.
YcnoBus u3nydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTanus BeKkTopos E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)k€HUe, MPEJTOMIICHUE,
nossipu3anus, U paKims,
uHTepdpepenius. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 37€KTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3JIeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

[IpyHIMTIBI paaArOCB3U

U TeneBuaeHus. Pagnonokanusi.
DNEeKTpOMarHuTHOE 3arpsi3HEHHe
OKPYKAIOIIEU CPEBI.

TexHuyeckue ycTponcTaa

Y [TPAKTUYECKOE IPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYyKOBas AMArHOCTHKA

B TEXHUKE U MEAUIIMHE, paaap,

U TIpeJIOMJICHUS, HHTep(pepeHnn

U Tu(dpakiuy MeXaHUYECKUX BOJIH.
HaGnronenue cBsi3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C aMIUIUTYI0U

Y 4acTOTOM K0JIeOaHMi, 3ByKOBOT'O
pe30HaHca.

HccnenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKECHUE,
IIPEJIOMIIEHUE, MOJIApU3aLUs,
nudpakiys, “HTepdepeHIus.
N3ydeHune ycioBuM U31ydeHUs
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BekTopoB E, B, v

B DJICKTPOMAarHUTHOM BOJIHE.
N3ydeHne nprumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBsicHEHUE IPUHITUTIOB IEUCTBUS

Y YCJIOBHI 0€3011aCHOTO TPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIbTPa3BYKOBOUM JUArHOCTUKH

B TEXHUKE U MEIUIMHE, paaapa,
pPaIUONPUEMHHKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBY-neuwn.
Pemienre pacueTHbIX M KAYECTBEHHBIX
3a71a4 C ONIOPOM HA MU3YYEHHBIE 3aAKOHBI
Y 3aKOHOMEPHOCTH, OITMCBHIBAIOIIINE
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PaIUONPUEMHHUK, TEJICBU30D,
aHTeHHa, Tenedon, CBU-neup

pacmnpocTpaHEeHHE MEXaHUIECKUX
Y DJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne MHPOPMAITMOHHBIX
TEXHOJIOTUI JIJIsl TIOUCKA,
CTPYKTYPHUPOBAHMUSI, THTEPIIPETAIIUU

U TIpEJICTaBJICHUs HHGOPMAIIUU

MIPU MOJITOTOBKE COOOIIEHUM

00 MCIOJIb30BaHUU 3IEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyactue B auckyccuu

00 3JIEKTPOMAarHUTHOM 3arpsA3HEHUU
OKPYKaIOIIEH CPEIbI.

PaGoTa B rpymnmax npu miaHUpOBaHUH,
MPOBEJCHUH U WHTEPIIPETAIIUN
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAIUH 110 TEME

23

Ontuka

10

['eomeTpuueckas ONTHKA.
[IpsAsMoOJIMHENTHOE pacIPOCTPAHEHUE
CBETA B OJHOPOAHOM cpene. Jlyu
cBeTa. TOYEYHBINM UCTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
orpaxeHus csera. [loctpoenue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
npeoMIIeHHs cBeTa. AOCOTIOTHBIN
nokasarens npenomieHus. [lomaoe

N3ydeHnue sSBIEHHS TIOJIHOTO
BHYTPEHHETO OTPaXEHUS, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenune Moaenen MUKpOCKOIIa,
TEJIECKOIIA.

IlonydyeHue cekTpa ¢ IOMOLIBIO
MPU3MBI U TU(PPAKITMOHHON PEIIETKHU.
N3mepenne nokasaress peaoMIICHUs
CTEKIJIA.

UccnenoBanre CBOMCTB U300pakKeHUI
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BHYTPEHHEE OTPAKECHHUE.
[IpenenbHbIN yro MOJHOTO
BHYTPEHHETO OTPaKCHHS.
Hucnepcus ceera. CII0kKHBIN COCTaB
oenoro cera. L{Ber.

Cobuparoriye u paccenBaroOIINe
nuH3bl. ToHkas nuH3a. DokycHoe
pPacCTOSIHUE U ONTUYECKas CHJia
TOHKOM JMH3bI. [locTpoeHue
H300paKEHUI B COOMPAIOIIINX

Y paccenBaroInX JInH3ax. Popmyia
TOHKOM JIMH3bI. Y BEJIINYCHUE,
JlaBaeMo¢€ JIMH3O0M.

[Ipenenbl npUMEHUMOCTH
T€OMETPUYECKON OINTHUKH.
BonnoBas ontuka. Mutepdepenuus
cBeTa. KorepeHTHbIE UCTOYHHKH.
VYcnoBust HAOMIOACHUS

MaKCHMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT IBYX CHH(]a3HBIX KOTEPEHTHBIX
VMCTOYHUKOB.

Hudpakuums ceera. ludpakunonHas
penieTka. Y clioBue HaOIIOACHUS
TJIABHBIX MAKCUMYMOB MPU TTaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OOBbsiCHEHUE IPUHLIUIIOB IEUCTBUSA

U yCIIOBUM 0€3011aCHOTO MPUMEHEHUS
OYKOB, JIyNbl, oTOanmapara,
MIPOEKIIMOHHOTO aIlapara,
MUKPOCKOIIa, TEJIECKONa, BOJIOKOHHON
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
MOJISIpOUA.

Pelienne pacyeTHbIX 3a/1a4 C IBHO
3aTAaHHOM (PU3UYECKON MOIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (hOPMYJI FEOMETPUYECKON
ONTHKHU.

[TocTpoenue u onrcanue n300paxeHus,
CO37aBa€MOT0 MJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MIPUMEHUMOCTH T€OMETPUUECKON
ONTHKHU.

Pacno3naBanue puznueckux sBICHUN
B OIBITaX M OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPEJIOMIICHHUE,
uHTepdepeHus, tudpaxius

U MOJISIpU3allusi CBETA, JUCIIEPCHUS
CBETA.
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[Tonsipuzanus ceera.

TexHn4eckue ycTpomucTaa

U TIPAKTUYECKOE IPUMEHEHUE:
OYKH, Jyma, (hoToanmapar,
MPOEKIIMOHHBIN ammnapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEILIETKA,
MOJISIPOU]L

N3yuenue yciioBuil HaOIIOICHUS
MaKCUMYMOB 1 MUHUMYMOB

B MHTEP(EPEHITMOHHON KapTHHE
OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

VY cnoBue HaOIOICHUS TTIABHBIX
MaKCHMYMOB TIpHU MMaICHUN
MOHOXPOMAaTHYECKOIO CBETA

Ha TU(PPAKIIMOHHYIO PELIETKY.
AHanu3 ONTHYECKUX SABICHUN

C UCIMOJIb30BaHNUEM 3aKOHOB: 3aKOH
MPSAMOJIMHEHOTO PaCIPOCTPAHEHUS
CBETa, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI MPEJIOMJICHUS CBETA.
Onucanue ONTUYECKUX SABICHUN

C MCIOJIb30BaHUEM (DU3UUECKUX
BENTUYMH: (POKYCHOE pacCTOSIHUE

Y ONTUYECKAS CUJIa JIUH3bI

Hroro no pazgeny

Pa3znen 3. OcHOBBI crielIHA/IbLHOI TeOpuU OTHOCUTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CIIEITUATTEHON
TEOpUHU
OTHOCHUTEJIBHOCTH

4

['paHu1bl TPUMEHUMOCTH
KJIACCUYECKON MEXaHHMKH.
ITocTynatel ciennaabHOU TEOPUU
OTHOCHUTEJIbHOCTH: NHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHIIUIT OTHOCUTEIBHOCTH
OUHIIITEHHA.

Pemenue kaueCTBEHHBIX 3a4a4

C OIOPOM HA U3YUYEHHBIE MTOCTYJIAThI
CTO.

Hcnonb3oBanne HHGOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TIpeJICTaBIICHUs WHPOpMaIUu
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OTHOCHUTEIBHOCTB
OJTHOBPEMEHHOCTH. 3aME/1JICHUE
BPEMEHU U COKPAIICHUE JIJTUHBI.
DHeprusi 1 UMITYJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl ¢ 3HEpruen

¥ UMITYJTECOM PETISITUBUCTCKOM
YAaCTULIBI. DHEPIHsl TOKOS

IIPU OJTOTOBKE COOOIIEHUIN
O TpaHUIaX MPUMEHIUMOCTH
KJIACCUYECKON MEXaHUKHU U OCHOBAX

CTO

Hroro no pazgeny

Pa3nen 4. KBantoBasi pusuka

4.1

DNeMeHTHI KBAHTOBOM
OIITHKH

®otonsl. opmyina [1naHka cBsa3n
sHEpruu (POTOHA C €r0 YaCTOTOM.
OHeprus ¥ UMIyJabC (HOTOHA.
OTKpBITHE U UCCIEN0OBAHNE
dboroaddexra. OnbITH

A.T". CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHue
OuinmrenHa 1 Gotodrddexra.
«KpacHas rpanuiiay ¢potoddpdexra.
JlaBnenue cBeta. ONbITHI

I1.H. JIeGenesna.

XHUMUYECKOE JECUCTBHUE CBETA.
TexHuyeckue ycTponucTaa

U TIPaKTUYECKOE PUMEHEHHE:
dhoToamemMeHT, (OTOAATIHK,
CoJIHEeUHas baTapesi, CBETOAMO]]

HaoOmonenue pororddexra

Ha YCTAHOBKE C [IMHKOBOM IIJIACTUHOM.
Hccnenoanne 3aKOHOB BHEIIIHETO
dhoTtorddekra.

OObsicHEHUE OCHOBHBIX ITPUHITUTIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,
Takux Kak: (OTO3JIeMEHT, (POTOAATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I;

U yCIIOBUM WX 0€30MacHOTO
MIPUMEHEHUS B MPAKTUYECKOM )KU3HHU.
Pemienue pacueTHbIX 3a/1a4 € SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyIs1 KBAaHTOBOM OMTHKH.
Perienne kauyecTBEHHBIX 3a7a4

C OIIOpPOM Ha U3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW ONTHKH.
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Pacrnio3HaBanue Qpu3nMUecKuX SBICHHIA
B y4€OHBIX OIBITAX:
dotornekrpuueckuii 3 pexT, cCBeToBOe
JIaBJICHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SABJICHUU U TTPOLECCOB

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: CKOPOCTH DIIEKTPOMArHUTHBIX
BOJTH, JUTHHA BOJIHBI M YaCTOTA CBETA,
SHEPTUs U UMITYJIbC POTOHA

4.2

Crtpoenue atoma

Mopens atoma Tomcona. OnbITbI
Pesepdopaa no paccesHuro
a-dactull. [InanerapHas moznens
atoma. [loctynartsl bopa.
W3nyuyenue u norsoieHue GOTOHOB
IIPY IIEPEXOJIE ATOMA C OJJTHOTO
YPOBHS SHEPIUU Ha ApYyrou. Buabl
cneKTpoB. CEKTp ypOBHEN SHEPTUH
aToma BOAOpoa.

BoaHoBBIE cBOMcTBA HacTHUIl. BOJHEI
ne bpoitns. KopnyckynsipHo-
BOJIHOBOM JyaJIU3M.

CHOHTaHHOE U BBIHYXKIECHHOE
U3IIy4YCHHE.

TexHuyeckue ycTponucTaa

Y IIPAKTUYECKOE IPUMEHEHHE:
CIEKTpaJbHBIA aHAIN3

N3yuenne monenu onsita Pesepdopaa.
IIpoBenenune skciepumMeHTa

0 HAOJIIOJICHUIO JTMHEWYATOro CIEKTpa.
Orenka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3UUECKUX
BEJINYHH.

N3yuenue monenu atoma: ToMcoHa,
IJIAHETAPHOM MOJIEJIM ATOMAa, MOJEIHN
aroma bopa.

N3ydeHue criekTpa ypoBHEN SHEPTUU
aToma Bosiopoaa. OObsACHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
6e30macHOr0 MPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOIO
KOMIIBIOTEPA.

Pemienre kauecTBEHHBIX 3a7a4

C OMOPOM HA U3YYEHHBIC 3aKOHBI,
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(CIeKTpOCKOI), 1a3ep, KBAaHTOBBIM
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3UUYECKHE
aBieHUs 1o TeMe «CTpoeHue aToMay.
Pacno3naBanue pusndeckux siBICHUN
B Y4€OHBIX OMBITaX: BO3SHUKHOBEHUE
JIMHEWYATOr0 CIEKTPA U3IIYyYEHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB

Y SIBJICHUU C UCIIOJIb30BAHUEM
nocrynaros bopa

4.3

ATOMHOE PO

OKCTIEpUMEHTHI, JOKA3bIBAIOIINE
CJIOKHOCTBh CTPOCHHS sJIpa.
OTKpBITHE PAIMOAKTUBHOCTH.
OmnsiThl Pezepdopaa

O OIPEACIICHUIO COCTaBa
PaAMOAKTUBHOTO U3IyYCHUSI.
CaoiicTBa anbda-, 6era-,
raMmma-usnydeHus. BrusHue
PaMOAKTUBHOCTH HA >KUBBIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
HyxiionHast mozens siipa
I'eitzenOepra-MBaneHko.

3apsin sapa. MaccoBoe 4ncio spa.
N3oTorIbL.

Anbda-pacnag. DIEKTPOHHBIN

U TIO3UTPOHHBINA OeTa-pacma.
["amma-u3nyuyenue. 3aKoH
paZMOaKTUBHOIO pacraja.

N3yueHne SKCepuMEHTOB,
JTIOKA3bIBAIOIINX CIOKHOCTb CTPOCHHUS
aTOMHOTO fAJIpa.

HccnenoBanne TpEKOB 4aCTHIL

(o roToBBIM oTOTpadusIM).
N3yuenue saepHbIX CUIL, SIIEPHBIX
peakIuii CHHTE3a U pacnaja,
TEPMOSIIEPHOTO CHHTE3A.

N3ydyeHne HyKJIIOHHOW MOJIEIH siapa
['eiizenbepra-MBaneHko.

OObsicHEHUE yCTpOMCTBA

Y IPUMEHEHUS TO3UMETPA, KaMEPbI
Bunbcona, siaepHOro peakropa,
aTOMHOUN OOMOBL.

Pemenne 3anau ¢ onopou

Ha MOJIyYEHHbIE 3HaHUS, B T.4. O 3apsije
1 MacCOBOM YHCIIE sIpa.
Pacno3naBanue puznyecKux sIBICHUIN
B YU4€OHBIX OMBITAX U B OKPYXKaroulei
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DHeprus CBs31 HYKJIOHOB B SIpE.
SlnepHblie CUIIBI.

HedexT Maccnl sipa.

S nepnbie peakuuu. Jlenenue

Y CHHTE3 SIEP.

S nepnpii peaktop. TepMosaepHbI
cunre3. [Ipo0iaembl U MepCeKTUBEI
AJIEPHON DHEPIETUKH.
DKOJIOTHYECKHE ACIIEKTHI SIACPHON
DHEPTETUKH.

DneMeHTapHble YacTullbl. OTKpBITHE
ITO3UTPOHA.

MeTtonab! HaOIIOIEHUS

Y PETUCTPALMU 3JIEMEHTAPHBIX
YacTHLL.

@yH/1aMEHTAJIbHBIE
B3auMoAeucTBUA. ENMHCTBO
(bU3YEeCcKON KapTUHBI MUPA.
TexHuyeckue ycTponcTa

Y IIPAKTUYECKOE IPUMEHEHHUE:
JI03UMETp, KaMepa BuiibcoHa,
AJIEpHBINA peakTop, aToMHast bomOa

YKU3HH: ECTECTBEHHAs U UCKYCCTBEHHAS
PaaNOAKTUBHOCTD.

Onucanue KBaHTOBBIX SIBJICHUIM

Y MPOLIECCOB C UCIOJIb30BAHUEM
bu3NYECKUX BETUYHH: TEPHO/T
MOJIypacraia, JHEPTUs CBSI3U ATOMHBIX
sanep, AeeKT Macchl sipa.

AHanu3 npoIeccoB U SIBIICHUN

C MCIIOJIb30BaHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPaHEHUs
AIEKTPUYECKOro 3apsiaa, 3aKOH
COXpaHEHUsI MacCOBOI'0 YHCIIA,
nocrynartsl bopa, 3akoH
PaAMOAaKTUBHOTO pacnaja.

VYyacTue B paboTe Kpyrioro croja
«DyHaaMeHTalbHbIE B3aUMOIEHCTBHUS.
EnuHcTBO (pM3nuecKkoil KApTUHBI MUPAY.
Hcnonb3zoBanue nHOOPMAMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALINU

U TIpe/icTaBlIeHus nuHpopMauu

MIPU MOJITOTOBKE COOOIIEHUM

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKN B TEXHUKE U TEXHOJIOTHUSIX,
HKOJIOTUYECKUX acCeKTax siAepHON
DHEPTEeTUKHU

Hroro no pazgeny

15
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Pa3zgeu S. DiieMeHTBI aCTPOHOMMH U ACTPOPU3MKH

5.1

DNEMEHTHI
aCTPOHOMHU
U acTpoU3HuKH

7

OTanbl pa3BUTHUS ACTPOHOMHUHM.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHUE aCTPOHOMMH.

Bup 3Be3gnoro ne6a. Co3Bes3aus,
SPKHUE 3BE3/Ibl, TJIAHETHI, UX
BUJIMMOE IBIKCHUE.

ComnHeunas cucreMa.

Comnnane. CojiHeUHAast aKTUBHOCTb.

Ncrounuk sneprun ConHua 1 3B€37.

3Be3/bl, UX OCHOBHBIE
XapakTepucTUKH. /[narpamMmma
«CHEKTPAIIBHBIN KIIACC —
CBETUMOCTDY. 3BE3/IbI IJIAaBHOMI
MOCJIEA0BATEILHOCTH. 3aBUCUMOCTh
«macca — CBETUMOCTb) JIJISI 3BE3/1
TJIABHOM MOCJIEA0BATEILHOCTH.
BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O ITPOUCXOKIAECHUU U IBOIIOLUU
CouHIia ¥ 3Be3]1. JTarnbl )KU3HU
3BE3/I.

Muneunsii [1yts — Hama ["anakTuka.
[Tonoxxenune u nBrxenue CorHIa

B ['anmaktuke. TUIbI raJakTHK.
PannoranakTvky u KBa3apsbl.
UYepHble ObIPHI B SIApaX FalaKTUK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHUS ACTPOHOMHUHU, O TPUKJIIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
ACTPOHOMHH, O METOJIaX MOJIyUCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MPEJICTABICHUH O MMPOUCXOKICHUN

u 3BoroMK COJIHIIA U 3BE3I.
N3ydeHue TUIIOB rajlakTHK,
paauorajakTUK U KBa3apoB.
N3yuenne nBUXKEHUSI HEOECHBIX Te,
ABOJIIOIMH 3Be3] U Beenennon,
MPOIIECCOB, MPOUCXOISIINX B 3BE3/aX,
B 3BE3JIHBIX CUCTEMaX,

B MEXKTaJIAKTUYECKOH Cpeie,
MacTabHOW CTPYKTYphl BeeneHHOI.
OObsicHeHue paciupenus Beenennou
Ha OCHOBE 3aKOHAa Xa00:a.
[ToaroToBka K 00CYXICHUIO
HEpelIeHHBIX TP00OJIeM aCTPOHOMMUH.
[IpoBenenue HabmOACHUMN
HEBOOPYKEHHBIM TJIa30M

C UCTOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JIJIs OTIpeIeTICHUS
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa00u1a.
Pa3beranue ramaktuk. Teopus
bonbioro B3psiBa. PenkroBoe
W3JIyYEHHUE.

MacmraOHas CTpyKTypa
Bcenennoit. MerarajgakTuka.
Hepemennsie mpo6ieMbl
aCTpOHOMUU

MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ans CeBepHOIro NOoayIapus

U SIPKUE 3BE3/IbI.

[IpoBenenuie HAOIIOICHUI B TEIECKOI
Jlynsl, mmaner, Muteunoro I[lyrn.
VYyactue B JUCKYyCCUU O HEPELIEHHbBIX
npobJieMax aCTpPOHOMUU

Hroro no pazgeny

7

Paznen 6. O000maroiee noBropenne

6.1

Oo6o0Omarortee
MIOBTOPEHHUE

4

O060011IeHNe U cucTeMaTH3alus
coAEp KaHUs pa3lieNioB Kypca
«Mexanuka», «MonekyisapHas
(bu3HMKa U TEPMOJUHAMUKAY,
«InexTpoauHamukay, «Konedanus
U BOJHBD, «OCHOBBI CIICIIUATLHOMN
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puzukay, « JIeMEHTHI
aCTPOHOMUU U aCTPODU3UKIY.
Ponb ¢husuku u actpoHOMUN

B DKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIIUATILHON

Y OTUYECKOM c(hepax AesITeNbHOCTH
4eJI0BeKa, poJib U MECTO (DU3UKU

Y aCTPOHOMMH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPA, 3HAYECHUE

VYyactue B AUCKYCCHH O POJIH (PU3HKHU
1 aCTPOHOMUU B Pa3IMUHBIX chepax
JICSITEIIbHOCTH YeJIOBEKaA.
IToaroroBka cooOIIEHHUI O MECTe
(bU3UYECKON KapTHHBI MUPA B PSTY
COBPEMEHHBIX ITPEICTABICHUM

0 MPHUPOJIE.

Brlinonnenue yueOHbIX 3aaHUi,
JIEMOHCTPUPYIOUTUX OCBOCHUE
OCHOBHBIX IMOHATHH, PU3UICCKUX
BEJINYMH U 3aKOHOB Kypca (U3UKH
10—11 xmaccos
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OIMCATEIIbHOM,
CUCTEMATU3HUPYIOLIEH,
OOBSICHUTEIILHOM

Y POTHOCTUYECKON (PYHKITHIA
(u3HYECKOi TeopHH,

poJib (pr3UUECKOU Teopun

B ()OpPMUPOBAHNY MPEACTABICHUN
0 (M3HYECKOM KapTUHE MUPA,
MeCTO (PM3NUYECKOW KapTUHBI MUpPa
B O0IIIEM PSTY

COBPEMEHHBIX
€CTECTBEHHO-HAYYIHBIX
IpeJICTaBICHUN O IPUPOAE

Hroro no pasaery 4
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
Hayunsie MeTob1 MO3HAHMS
OKPYKAaroIIero Mupa

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTuyeckue
padoThI

Jara
H3yUYeHHs

JJIeKTPOHHBbIE MU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

https://m.edsoo.ru/YXGQSPM1P

Ponb u MecTo pusuku B
(hOopMUPOBAHUN COBPEMEHHOM
HAy4YHOU KapTUHBI MUDA, B
MPAKTUIECKON JACSITETLHOCTH
JIonen

https://m.edsoo0.ru/SHSXWFFVO

Mexanuueckoe IBUKEHHE.
OTHOCUTENHHOCTD
MEXaHHYECKOTO JIBHKEHUSI.
ITepemenienue, CKOpoOCTh,
YCKOpEHHUE

https://m.eds00.ru/RSOAQVS5ZX

PaBHOMEpHOE ITPAMOIIMHEWHOE
JIBUJKCHHE

PaBHOYCKOpEHHOE
IPSIMOJIMHEMHOE IBUKECHUE

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CBobOosiHOE najieHne. Y cKopeHue
CBOOOJTHOTO Ma/ICHUS

https://m.edsoo.ru/MXPLZIX8J

KpuBonuneliHoe 1BUKEHHE.
JIBrKeHne MaTepuaabHON TOYKH
10 OKPYKHOCTH

https://m.edsoo.ru/TFLI2C4DN

[IpyHIUIT OTHOCUTEIBHOCTH
lNanmnes. MaepuuanbHble
cucremsl orcuera. [lepBblil 3aK0H
Hrrotona

https://m.edsoo.ru/J6QY7N3WN
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Macca tena. Cuia. [lpunnun
cynepnosuiuu cuil. Bropon
3akoH HproToHa 11
MaTepUuaIbHOW TOUKH

https://m.edsoo.ru/BVINWTAQH

10

11

12

Tperuu 3akoH HeroToHa niis
MaTepHaIbHBIX TOUEK

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tsixectu. [lepBas
KOCMUYECKasi CKOPOCTh

Cuita ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/JYL4I4UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

13

14

15

16

17

Cuna tpenus. Koadpdunuent
TpeHust. Cuiia COIpOTUBICHUS
IIPU IBMKEHHUH TeJa B KUAKOCTU
WIN Ta3e

[ToctynarensHOE 1
BpalIaTeJIbHOE JBUKEHUE
a0COIOTHO TBEPIOTO Tena.
MowmeHT cuisl. I1nedo cumsl.
VYcnoBus paBHOBeCUs TBEPAOTO
Tena

HNMnynec MaTepuanbHOU TOUKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUs UMITYJIbCa.
PeakTuBHOE NBUXKEHUE

PabGora 1 MOIITHOCTE CHIIEL.
Kunernueckas sneprus
MaTepuaibHOU Touku. Teopema
00 U3MEHEHUU KUHETUYECKOIT
SHEepPruu

[ToreHimanpHas 3HEPTHUsl.
[lorennmanbHast 3HEPTHUS yIIPYTro

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJQTKNWC

https://m.edsoo.ru/J1V591.28B

https://m.edsoo.ru/RNEXIJW4KF
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18

19

ne(pOpMHUPOBAHHOW TIPY>KUHBIL.
[MoTeHumanbpHas SHEPrHs Tea
BOJIM3Y [TOBEPXHOCTH 3eMITU

IloTenumanbHBIC U
HEIOTeHIMaIbHbIC CHIIBI. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MCHEHHUEM MEXaHUYCCKOH
SHEPrUU CUCTEMBI T€J. 3aKOH
COXpaHEHUS] MEXaHUYECKOU
SHEPTUu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI
CHUJIbI C U©BMCHCHUEM
MEXaHUYECKOW YHEPTHHU Tejla Ha
HpUMeEpe pacTsHKEHUA
PE3UHOBOTO KI'yTa)

https://m.edsoo.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

20

21

22

KonTponbhas pabota no Teme
«Kunemaruka. JluHamuka.
3aKOHBI COXpPAHEHUS B
MEXaHUKE»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHUE.
Anbdyszus

Xapakrep JBUKEHUS U
B3aMMOJEMCTBHS YaCTHIL]
BelecTsa. Mozenn cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. Konuuecto
BenlecTna. IlocTogHnas
ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBECHE.
Temneparypa u e€ n3mMepeHue.

https://m.edsoo.ru/ WPNY6QASZ
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25

IIxana remneparyp Llenbcus

Wneanbneiil raz B MKT.
OcnoBHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPI'UH JIBHKEHUS MOJIEKYJI.
YpaBHenue Menneneena-
Kunaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

28

3akon [lanpToHa. I'a3oBbIe
3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y ITapaMeTpaMu COCTOSTHUS
Pa3peKCHHOTO ra3a

https://m.edsoo.ru/Y3IWBO66I3 A

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

29

30

W3ompouieccel B naealbHOM rase
U UX rpaduyeckoe
IpeJICTaBICHNE

BnyTtpeHnHss sHeprus

TepMO,[[I/IHa.MI/I‘-IeCKOI/Iv CUCTCMBI U

CIOCOOBI €€ N3MEHEHHUS.
KonnyecTBo TemnoTsl 1 paboTa.
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO MJI€aJIbHOTO ra3a

https://m.edsoo.ru/OZJ3KZNI5

https://m.edsoo.ru/9JQITV XIS

31

Bugsr TCIJIonepecaaIn

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

32

33

34

Y nenbHas TEINIOEMKOCTD

BelecTBa. KoJMyecTBO TEILIOTHI

IIpH TEIUIONEepeaaye.
AnrabaTHBIN TpoIecc

IIepBblil 3aKOH TEPMOJAMHAMUKH
U €ro IpUMEHEHNE K
M30IIpoLeccam

HeoGpatumocTs nporeccoB B

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

https://m.edsoo.ru/2HO6R3GAS

https://m.edsoo.ru/S85LWDFTS8
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

35
36
37

[Tpuniun nevicteus u KII1/
TEMJIOBOM MAIIUHEI

ukn Kapno u ero KII{

DKoJIoru4YecKue mpooIeMbl
TETJIOPHEPTETHKU

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4XPSAOVM

https://m.edsoo.ru/PO7ZMYMSI

38

O06o0maromuii ypok
«MonexyinsipHas GU3MKa.
OCHOBBI TEPMOTUHAMUKH

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

39

40

41

42

43

44

KonTtponpsHast pabora o Teme
«MonekynspHas Gpu3mKa.
OCHOBBI TEPMOAMHAMUKI

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue u
KHUIICHUC

AOCOIIOTHAS U OTHOCUTEILHAS
BIIQYKHOCTh BO3/yXa.
Haceiennsrii nap

TBépnoe Teno. Kpucrammmueckue
u amop(dHbIe Tena. AHU30TPOIHUS
CBOHCTB KpHUCTAILIOB. JKuakue
Kkpuctaysl. CoBpeMEHHBIE
MaTepuabl

[InaBneHne U KpUCTAIUTH3ALINS.
VY aenbHas TEIIOTAa MJIABICHHUS.
CyOnumarus

ypaBHCHI/IC TEILUIOBOro OalaHca

https://m.edsoo0.ru/RCARYE6ZX

https://m.edso00.ru/X48Q078EE

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

https://m.edsoo.ru/JIXFWLMZNK

https://m.edsoo.ru/OX117G6MR

https://m.edsoo.ru/OJUXGN2I1

45

DnekTpu3anus Tell.
DnekTpuueckud 3apsia. [[Ba Buma
DIIEKTPUYECKUX 3aPSIOB

https://m.edsoo.ru/QJ2S7TWSBM

46

HpOBO,Z[HI/IKI/I, AUDJICKTPHUKU U

https://m.edsoo.ru/F3YVPQUYH
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47

48

MOJIYITPOBOJTHUKH. 3aKOH
COXPaHEHHUS IIEKTPUUYECKOTO
3apsaja

B3aumoneucTsue 3aps10B. 3aK0H
Kynona. ToueyHbn’
AIEKTPUYECKUH 3apsi

Hanps>k€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnmn cynepno3uuuu
ANEKTPUYECKUX Toseu. JInnun
HANPSKEHHOCTH

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6

49

50

Pab6oTa cun
ANEKTPOCTATHYECKOTO TMOJIS.
ITorenuman. Pa3znoctb
MMOTECHIINAIOB

[IpoBOAHUKY U TUAJNEKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
Jusnexrpudeckas
IPOHUIIAEMOCTh

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

51

52

53

54

OnekrpoeéMkocTs. Konnencatop

DIEeKTPOEMKOCTD MIIOCKOTO
KOHJEHCAaTOpa. JHEPTHUs
3apsHKEHHOTO KOHIEHCaTopa

JlaGopaTtopHast pabota
"M3MepeHue 31eKTPOEMKOCTH
KOHJIeHcaTopa"

[IpuHun nercTBus u
NpUMEHEeHHEe KOHJICHCATOPOB,
KOTIMPOBAJILHOTO aIapara,
CTpyHHOTO MPUHTEPA.
DJIEKTpOCTAaTUYECKAs 3aIUTa.
3a3eMsIeHHE SJIEKTPONpUOOPOB

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V§

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

55

SJ'ICI(TpI/ILICCKI/Iﬁ TOK, YCJIOBHA
€T0 CYIICCTBOBAHMS.

https://m.edsoo.ru/D6Y72A4B7
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56

[ToctosinubIi TOK. Crita Toka.
Hanpspkenue. ConpoTuBieHue.
3akoH OMa aJis yyacTKa Lenu

ITocnenmoBsarennHOE,
napajuieIbHOE, CMEIIAaHHOE
COEIMHEHUE NPOBOIHUKOB.
JlaGopaTopHnas pabota
«M3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaGora u mourHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyis-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa I HOJTHOH
(3aMKHYTOM) 3JI€KTPUUECKON
uenu. Koporkoe 3aMbIkaHue.
JlaGopaTtopHnast pabota
«M3mepenne DJ1C uctounuka
TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUSD)

0.5

https://m.edsoo.ru/YNSBF7PBS

59

60

Pe3epBHbiil ypok. KonTposibHas
pabota o Teme
"OnexTpoauHamuka" /
Bcepocculickas npoBepoyHas
pabota

O06o0maromuii ypok
«DNEeKTpOoANHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/MFM6EIE5 X

https://m.edsoo.ru/P§6MDY07H

61

OnEeKTpOHHas IPOBOAUMOCTD
TBEP/ABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTUBIICHHS METAJIIIOB OT
TeMIepaTypsl.
CBepxnpoBOAUMOCTb

https://m.edsoo.ru/ WMNNBQL9H
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62

DNEKTPUYECKUH TOK B BaKyyMe.
CBoOHCTBA JIEKTPOHHBIX ITyYKOB

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

63

[TomrynpoBoIHUKH, UX
coOCTBEHHAas U pUMeECHast
poBOAUMOCTh. CBOMCTBA p—n-
nepexona. [loiynpoBogHUKOBbIE
IPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

65

DJIEKTPUYECKHH TOK B PaCTBOPAX
U pacIiiaBax dJIEKTPOJIUTOB.
DIIEKTPOTUTHIECKAs
JTUCCOIUAIUA. DIICKTPOIIHN3

DIIEKTPUUECKUH TOK B Ta3ax.
CaMOCTOSTEIILHBIN U
HECaMOCTOSTEIIbHBIN pa3psil.
Monnus. [1mazma

https://m.edsoo.ru/QUOQUWVI1

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

66

DIIeKTpUUYeCcKre MpuOOpPHI U
YCTPOMCTBA U UX IPAKTUYECKOE
npuMeHenue. [IpaBuiia TeXHUKH
0e301macHOCTH

https://m.edsoo.ru/KJA02KUP5

67

68

KonTponbHas pabota mo Teme
«9nexkrpocraruka. [locTosHHBIN
3JIEKTPUYECKUM TOK. TOKH B
Pa3IMYHBIX cperax»

PeseprubIil ypok. O600maronui
ypok o temaM 10 kiacca

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

ITocTossHHBIC MAarHuTHl U UX
B3aUMOJCHCTBHE. MarHuTHOE
nose. Bektop MarHuTHOM
MHAYKIUU. JIMHUM MarHUTHON
WHIYKIUU

https://m.edsoo.ru/4ADMOYIIN6

MarHuTHOE 10JIe IPOBOTHHUKA C
ToKOM. OmBIT DpcTeaa.
B3aumMoelicTBre TPOBOIHUKOB C
TOKOM

JlaGopaTtopHast pabota
«M3y4yeHne MarHuTHOTO TOJIst
KaTylIKu C TOKOM>»

JlelicTBME€ MAarHUTHOTO TIOJIST HA
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopatopHas pabora
«HccnenoBanue aeMcTBUA
MOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM

JlelicTBME MArHUTHOTO TIOJIS HA
JBUKYLIYIOCS 3apSyKEHHYIO
yactuny. Cuna Jlopenma. PaGora
cuisl JlopeHna

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

https://m.edsoo.ru/HGHXILNLRZ

https://m.edsoo.ru/UVHDISEX4

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

ONEeKTpOMarHuTHAsE UHIYKIIMSL.
IToTOoK BEKTOpa MarHUTHOU
uHaykuuu. S/1C naaykuuu.
3aKO0H AJIEKTPOMarHUTHOM
unaykuuu Papanes

https://m.edsoo.ru/VA26C9C3J
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JlaboparopHas paboTa
«MccnemoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH)

NuaykTuBHOCTS. SIBIEHUE
camounaykuuu. IJC
CaMOMHIYKIIUU. DHEPrust
MAarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 1eYb

https://m.edsoo.ru/XZS5SMQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

10

O06o0maromuit ypok
«MarsauTtHoOe 1oe.
OJEeKTpOMarHUTHAsT MHIYKLUS»

https://m.eds00.ru/COBO5SBGMC

11

12

13

14

KoHTpoinbHas pabota 1o Teme
«Mar"guTHoe 1oJIe.
3J'I€KTpOMaFHI/ITHa$I I/IH}IYKIII/ISI»

CB00OOIHBIE MEXaHUUECKHE
konebanus. 'apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUH.
IIpeBpaiienue s3uepruu

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KOJeOaHmit
rpy3a Ha HUTH OT JIJIMHBI HUTH U
Macchl Tpy3a»

KonebaTenbHBIM KOHTYD.

CBOOOIHBIE PIEKTPOMArHUTHBIE
Koie0aHus B MIcaILHOM

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

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

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5SBAD
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15

KoJ1e0aTeIbHOM KOHTYE.
AHanorust Mexmay
MEXAHUYECKUMH H
3JIEKTPOMArHUTHBIMH
KOJIeOaHHSIMU

®opmyna Tomcona. 3akoH
COXPaHCHHS SHEPTUU B
HJICaJIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[TpencraBienue o 3aTyxaromux
KosieOaHusx. BeHyXIeHHBIE
MeXaHUYEeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxaeHHbIe
3JIEKTPOMArHuTHbIE KOJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

18

ITlepeMeHHBIN TOK.
CuHycoujaJIbHbIM IEpEMEHHBIA
TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYIHOE U
JICUCTBYIOLIEE 3HAYEHHUE CHIIbI
TOKA W HaIIPSKEHUS

Tpancdopmarop. [IpoussozacTso,
nepegaya u norpedieHue
JJIEKTPUYECKON SHEPIUU

https://m.edsoo.ru/VDEYXRVUI

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

19

YCTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, TEHEPATOPA
MEPEMEHHOTO TOKA, JIMHUI
JJIEKTpoliepesay

https://m.eds00.ru/93Z12W4QQ

20

OKOJIOTUYECKUE PUCKU IIPH
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBaHus
3JIEKTPOIHEPTHH B
IIOBCEIHEBHOU JKHU3HU

https://m.edsoo.ru/3DUNYKWNO
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21

22

23

24

25

Mexannuaeckue BOJIHBI, YCJIOBUA
pacnpocrpanenus. [lepuos.
CkopocTb pacnpocTpaHEHUs U
nnuHa BoHbL. [lonepeunsie n
IMPOAOJIbHBIC BOJIHBL

3Byk. CKOpOCTb 3ByKa.
I'pomkocTh 3ByKa. BeicoTa ToHA.
TemOp 3ByKa

3JI€KTpOMaI‘HI/ITHBIe BOJIHBI, UX
CBOHMCTBA U ckopocTh. [1Ikana
3JI€KTpOMaFHI/ITHI)IX BOJIH
HpI/IHHI/IHI)I paIII/IOCBﬂ?;I/I 158
TeneBuieHus. Pa3Burue cpencts
cBs3u. Pagnonokamus

KontponsHas pabora
«Konebanust U BOTHbBI»

https://m.edsoo.ru/W2XBOR3HJ

https://m.edsoo.ru/Z827Q6V70

https://m.edsoo0.ru/SWB57C06X

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

https://m.edsoo.ru/IHURONSOB

26

[IpssmonunenHoe
pacnpocTpaHEHHUE CBETA B
OAHOPOJHOM cpene. ToueuHslid
UCTOYHUK cBeTa. JIyu cBeTa

https://m.edsoo.ru/HUF74NDOW

27

28

OTtpaxeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300paXKeHUH B MJIOCKOM
3epKaje

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHBIA yTOa MOJHOTO
BHYTPEHHETO OTPaKEHHUS

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

29

JlaGoparopHas paboTa
«3mepenune nokazarens
IPEJIOMIICHUS CTEKIIa»

https://m.edsoo.ru/JO2EIM1DQ

30

JInnssl. [locTpoenue
n3o0paxxenuit B mna3e. Dopmyna

https://m.edsoo.ru/W2MMS9KJC
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TOHKOM JIUH3BI. Y BEJIUUYEHUE
JINH3EI

31

JlaGopaTopHnas pabota
«HccnenoBanue CBOMCTB
N300paKEHHI B JIMH3AX»

https://m.edso0o.ru/Q1ZCMW980

32

Hucnepcus cera. Cl0KHBII
coctaB Oemnoro ceta. L[BerT.
JlaGopaTopHnas pabota
«Habnronenue aucrnepcun
CBETa»

https://m.edsoo.ru/KOOWVKEI1 1

33

WnuTepdepenmus certa.
Hudpakuus cera.
HudpakronHas pemerka

https://m.edsoo.ru/C8LCRSEJI

34

35

[Toriepe4HOCTh CBETOBBIX BOJIH.
ITonmapuszanuus ceera
OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30I1aCHOTr0 MPUMEHEHUS

https://m.edso00.ru/Q2118XYOJ

https://m.edsoo.ru/M5127JYGT

36

37

38

I'panuibl TPUMEHUMOCTH
KJIaCCUUECKOW MEXaHUKH.
ITocTynaTel cnenuanbHOU
TEOPUU OTHOCUTEIIBHOCTH

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITHHBI

DHeprus U UMIYJbC
pENATUBUCTCKON YacTullpl. CBs3b
MAacchl C SHEPTUEN U UMITYJIHCOM.
OHeprus NoKost

https://m.edsoo.ru/PSGB9FJ5SN

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo.ru/I90ZY4BUB

39

KonTtponbHas padora «OnTuka.
OcHOBBI cienMaNbHOM Teopun
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/L8689JPLI
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40

®otonsl. opmyiia [1nanka.
OHeprusi U UMITYJIbC GOTOHA

https://m.edsoo.ru/ZL6P16LAO

41

OTKpBITHE U UCCIICIOBAHUE
dororddekra. OnbiTe A. T
CromneroBa

https://m.edsoo.ru/PGL5XXSRO

42

43

44

3akonHsbl GoTtordhdexra.
VYpaBHeHnue DuHIITEHHA 151
dotorpdekra. «KpacHas
rpanuna» Gorodrddexra

Hasnenune ceera. Onwite [1. H.
JleOeneBa. XuMuueckoe
JICWCTBHE CBETAa

TexHuueckue yCcTpoucTBa U
MIPaKTUYECKOE TPUMEHEHHUE:
¢doTorteMeHT, POTONATIHK,
collHe4Has OaTapesi, CBETOUO/T

https://m.edsoo.ru/YLCK770G8

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5SM

45

Pemenue 3agay mo reme
«IeMeHTEI KBAHTOBOI OITHKN»

https://m.edsoo.ru/ZE73A67B1

46

47

48

Mogenb atoma TomcoHa. ONbITHI
Pezepdopna no paccesuuro o-
vyactul. [Inanerapnas moneins
aroma

[Tocrynartser bopa

H3nydenue u noriomeHne
($bOTOHOB MpH Mepexojie aToma ¢
OJHOTO YPOBHS SHEPIUU Ha
JIpyroi. Buael ciekTpos

https://m.edsoo.ru/FIC11POHN

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

https://m.edsoo.ru/NNSBHZYBE

49

BonHoBbIe CBOMCTBA YaCTHII.
Bousnbl ne bpowTs.
KopnyckynsipHo-BonHOBOW
nyanu3M. CrIoHTaHHOE 1
BBIHYXJEHHOE U3J1y4YECHHE

https://m.edsoo.ru/J710TLFCO
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50

OTKpbITHE PAIUOAKTUBHOCTH.
OmneiTer Pesepdopaa mo
OIPEEIICHUIO COCTaBa
PaZlMOaKTUBHOTO U3ITYYCHHUS

https://m.edsoo.ru/TSJFUU3TP

51

52

CgoucTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DNEKTPOHHBIM U O3UTPOHHBIW
6era-pacnajn. ['amma-uziaydyeHue

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XTHOG3E

53

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. AnepHbId
peaxtop. [Ipobnemsl,
MEPCIEKTUBBI, SKOJIOTHYECKHE
aCIEKThl IAEPHOU SHEPTETUKHU

https://m.edsoo.ru/CEJYJSSIG

54

55

56

DNEMEHTAapHBIE YaCTULIBI.
OTtkpeITHE TO3UTPOHA. MeTOo b1
HAOJII0JIEHUS ¥ perUCTpaliu
3JIeMEHTapHbIX yacTull. Kpyrisiii
crois1 «@yH/TaMEHTaJIbHbIE
B3auMoaeucTBusA. ETMHCTBO
(bu3nyecKOr KapTUHBI MUpa»

DTanbl pa3BUTHS aCTPOHOMHUH.
IIpuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHUHU. Bun 3B€31HOTO
Heba. Co3Be3ausi, SIPKUe 3BE3IBI,
IUTAHETHI, UX BHJIUMOE
nsrkenre. CojIHEUHAsI cCUCTEMA

Comnure. ComHeuHas aKTUBHOCTb.
Ucrounuk sueprun ConHia u

https://m.edsoo.ru/SUC62U40A

https://m.edsoo.ru/5SPXS2I19VY

https://m.edsoo.ru/1JZR54JAQ
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57

58

59

3BE3]1

3BE3/b1, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI
TJIaBHOU MOCJIEI0BATEIIbHOCTH.
Buytpennee crpoeHue 3B€3/1.
CoBpeMeHHbIE NPECTABICHUS O
IIPOUCXO0KIEHUH U SBOJIIOLIUU
ConHua u 3B€37

Mineunsd [1yte — Hama
lNanaktuka. [Tonoxenue u
nemwxenne Comnna B ['anakTuke.
lNanaktrku. YepHbIe IBIPHI B
SAIpax raJakTHK

Bcenennas. Pazoeranue
ranmaktuk. Teopust bonbiioro

B3pbIBA. PEIMKTOBOE M3IIydeHHE.

Meraranaktuka

https://m.edsoo.ru/GGD3W7470

https://m.edsoo.ru/L2U4S1HU?2

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

60

Hepemuennsie mpoOiembl
ACTPOHOMHUU

https://m.edsoo.ru/LJHNL2MCF

61

KonrponsHas pabora
«IIeMEHThI aCTPOHOMMH U
acTpou3uKI»

https://m.edsoo.ru/TXTTCT488

62

63

Ob6o6maromuit ypok. Poib
(U3HUKN U aCTPOHOMHH B
9KOHOMMYECKOM,
TEXHOJIOTHUYECKOM, COIMATBLHON
U DTUUYECKOM cepax
JIEATEIIbHOCTH YEJIOBEKA

O6o6matomuii ypok. Pons u
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

https://m.edsoo.ru/WNJSCRXYD

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

64

Ob6o6maromuit ypok. Posb

https://m.edsoo.ru/Y29SVPCVR
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65

66

67

68

¢du3nueckoit Teopun B
(opMHpOBaHUY NIPEICTABICHUI
0 (hu3nYecKoi KapTUHE MUPA

O6o06maromuii ypok. Mecto
(bu3n4ecKoil KapTHUHBI MUpPA B
00111eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJACTABICHUI O IPUPOJIE
PesepBHbIil ypok. MaruutHoe
1oJie. JJIEKTpOMarHuTHas
WHTYKIHST

PesepsHblii ypok. OnTHka.
OCHOBBI CrIELIUAIBHON TEOPUHU
OTHOCUTEJIbHOCTH

Pesepnslit ypok. KBantoBas
¢du3uka. D1eMEeHTbl aCTPOHOMHUU
U acTpoU3UKN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKSL

https://m.edsoo.ru/RARQLVO2]
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTe/ibHOI POrpPaMMbI CpeIHEro o01ero 0opa3oBaHus

JleMOHCTpUpOBaT, Ha TpPUMEPAX poJib W MeCTO (PU3UKH B
(dhopMUpPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTHUU, B MPAKTUYECKOMN AEATECIbHOCTH
Jroei

YYUTHIBATh TPAHUIBI IPUMCHEHHS H3yYCHHBIX (U3UYECKUX MOJICIICH:
MarepuaibHas TOYKa, WHEpIMalbHAsA CHCTeMa OTCYETa, aOCOJFOTHO
TBEPIOE TEJO, UIICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYCYHBIA SICKTPUYECKUM 3apsii — MpU PEIICHUU
¢bu3nvecKkux 3a1aq

Pacnio3naBath (usmueckue sBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXAaHWKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUu
CTPOEHHUS BeEIleCTBA U  JJIEKTPOJMHAMUKH: pPABHOMEpPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE IaJieHHe
T€Jl, JABWKEHHE IO OKPY)XHOCTHU, HMHEpLUs, B3aUMOJCIHCTBUE TEI;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TEN, U3MEHEHHWe o00béMa Ted TpH  HarpeBaHHUH
(oxJylaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApPEHME, KOHJEHCcalus,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MIOBBIIICHNUE JABJICHUS ra3a PU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXJAy IapaMeTpaMd COCTOSHHUs Ta3a B H30MpOIeccax;
9JIEKTPU3aLUs TEJl, B3aUMOJEHCTBHE 3apsiiOB

10.4

10.5

10.6

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYEeCcKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEpEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJa, HMIOYJIbC Tela, KWHETHYecKas SHeprus,
MOTEHLIMAJbHAs JHEpPrus, MeXaHudeckas paboTa, MexaHHYecKas
MOIITHOCTh; IPU ONMMCAHUK MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUsT M €AMHHUIIbI, HaXOAWUTH
(bopMyIIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETHMUUHY C JIPYTHMMHU
BEJTMYMHAMU

OnuceiBaTh HW3Y4YEHHBIE TEIUIOBbIE CBOMCTBA TEM U TEIUIOBBIE
SBJICHUS, WCIHOJIB3ysl (HU3WYECKHME BEJIMYMHBI: JaBJICHUE Trasa,
TeMIlepaTypa, CpEIHssl KWHETUYEeCKas DJHEpPrusi XaoTHYECKOTO
JMBIDKEHUST MOJIEKYJ, CpPEIHEKBaJpaTHYHAas CKOPOCTh MOJICKY,
KOJMYECTBO  TEIJIOTHI, BHYTPEHHSII DJHeprus, paboTta rasa,
KO3 (GUIMEHT TOJE3HOTO JEeUCTBUSA TEIUIOBOTO JIBUTATEINsI; TpHU
OTHCaHUU MPaBUIBHO TPaKTOBATh ¢busznaeckuit CMBICIT
WCIIONIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS W EIUHUIBI, HAXOJUTh
(dhopMyIIBl, CBSI3bIBAIONINE JTAHHYIO (PHU3UYECKYIO BEIMUYUHY C APYTUMH
BEJIMYNHAM

OnuceiBaTh H3y4YeHHbIE DJIEKTPUYECKHE CBOMCTBAa BEIECTBA U




JJICKTPUYECKUE  SBJICHUS  (MIPOILIECCHI), HCMONB3Yysd  (hU3NUYECKUE
BEJTMYUHBI: QNIEKTPUYECKUI  3apsl,  OJJEKTPUYECKOEe  TIOIIE,
HANPsHKEHHOCTD  TOJISL, TOTCHIMAN, Pa3sHOCTh MOTEHIMAJIOB; TIPU
OIMMCAaHUM TIPABUJIBHO TPAKTOBATHb (1)I/I3I/I‘-IGCKI/H>'I CMBICJI UCITOJIB3YCMBbIX
BEIMYMH, WX OOO3HAYCHUSI W EJWHUIIBI; YyKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIUYMHY C  JIPYTHMHU
BEIIMYMHAMU

10.7

aHAIM3UPOBaTh (U3MYECKUE TMPOLECChl U  SIBICHUSA, HCIOJb3Ys
¢u3nyecKkne 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, I, 11
u III 3akonsl HplOTOHA, 3aKOH COXpAHEHUSI MEXaHWYECKOW SHEpPruu,
3aKOH COXpaHEHUsl UMITYJIbCA, MPUHLUI CYNEPIIO3UIIUU CUJI, IPUHIUIIT
pPaBHOIIpaBUsS HHEPUUAIBHBIX CHUCTEM OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpelHe KUHETUYECKOM SHEPruu TEIUIOBOIO JBUKEHUS MOJEKYNI C
aOCOIFOTHOM TeMIepaTypoid, TIEPBBI 3aKOH TEPMOJUHAMUKHU; 3aKOH
COXpaHEHHUs >JIEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3Tom
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe
BBIPKEHHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHLUIBI JEHCTBHS MallUH, HOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBUS HMX O€30IacHOro
UCIOJIb30BAHUS B [IOBCEIHEBHON )KU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIICTOBAHUIO (PU3UUCCKUX SIBICHUH U
MIPOLIECCOB C MCIIOJIb30BAHMEM IPSIMBIX U KOCBEHHBIX U3MEPCHHIA; TIPU
3ToM (QopMyIHpOBaTh MHpodiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEAJIOKEHHOTO
000pyI0BaHUsl, IPOBOJIUTH OMBIT U (POPMYITUPOBATH BBHIBOIBI

10.10

10.11

10.12

OCYHICCTBJISITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~I€CKI/IX
BCJIMYHH, IIPU 35TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHBHIC METO/IbI OLICHKN HOI‘pGIHHOCTGfI I/I3M€p€HI/II\/'I

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM MPSMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYHUPOBAThb
YCTaHOBKY, (UKCHPOBATh pE3yJabTaTbl MOJYYEHHOW 3aBUCHMOCTH
(Gu3MYecKUX BEJIMYUH B BUJE TaOJUI U TPaUKOB, J1eaTh BHIBOJIBI IO
pe3yabTaTaM MCCIEeJOBAHUS

CobOmonate  mpaBwiia 0e30mMacHOro  Tpyda HpU  TNPOBENECHUU
UCCIEIOBAaHUM B  paMKax Yy4eOHOTO DJKCIepUMEHTa, Yy4eOHO-
HCCIIEIOBATENBCKOW M MPOEKTHOM NEATEIIBHOCTH C HMCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHUS

10.13

10.14

10.15

Pematp pacuérHble 3a/1auMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONB3Ysl (PU3MYECKHE 3aKOHbI U TPHUHIMIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢dusnueckre BeNUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE IJIsl €€ pelIieHus,
MPOBOJIUTH PAcU€Thl U OLIEHUBATh PEATbHOCTH MOJIYYEHHOTO 3HAYEHUS
(hU3UIECKON BEITMYUHBI

Pemrate  kauecTBeHHBIE — 3a1ayu: BBICTPauBaTh  JIOTUYECKH
HENPOTUBOPEUYUBYIO LIEMOYKY PACCYKIECHUN C ONOPOM Ha U3Yy4EHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SIBICHUS

Hcnonp3oBaTh MOpH  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,




UHTEpIpeTalMi W TPEJACTaBICHUS y4eOHOW U HAay4YHO-IOMYJISIPHOM
nH(OpMALINY, TTOJYYCHHON U3 Pa3NUYHBIX HUCTOYHHKOB; KPUTHUUCCKH
aHAJIM3UPOBATH MOIYYaeMyI0 HH(GOPMALIKIO

10.16

[IpuBoauTh HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Hcnonp30BaTh TeOpEeTHYECKHE 3HAHHUSA MO (DU3UKE B MOBCEIHEBHOU
XKU3HU JUTsl o0ecriedeHurs 0€30acCHOCTH NP O0paIeHuu ¢ prudopaMu
M TEXHUYECKHMMHU YCTPOMCTBAMH, JUISI COXPAHEHHs 3I0POBbSI U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOT0 TIOBEICHHS B OKPY>KalOIIei cpere

PaGortate B rpymnme ¢ BHIIOJTHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH,
IJIaHUPOBaTh  paboOTy  TpPYHIbl,  PAlMOHAIBHO  pacHpeaeisiTh
00S3aHHOCTM ¥ IIJJAHUPOBAaTh JEATENbHOCTb B HECTAHIAPTHBIX
CUTyallUsiX, aJleKBaTHO OLICHMBATh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB
IPYIIIBI B pELIEHUE pacCMaTpUBaeMOM MpooOIeMbl

11 KIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble MpeaAMeTHBbIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus

11.1

11.2

11.3

JleMOHCTpUpOBaTh Ha MpUMepax polb U MecTo (GU3MKM B
(hopMHpPOBaHUN COBPEMEHHOW Hay4yHOW KapTHHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TEXHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTU
JFO/IEH, IETIOCTHOCTD U €IMHCTBO (PU3UIECKON KapTHHBI MUPa

Y4uThIBaTh TPAaHULBl IPUMEHEHUSI U3YUEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN HIEKTPUYECKUN 3apAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs
MOJIETIb aTOMHOTO si/ipa MPHU peuIeHNH (PU3NUECKHX 3a]1a4

Pacnio3znaBate (u3nueckue sBneHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusmku:
ANIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOe  JEWUCTBUS  TOKa, B3auMo/ieiicTBHE MarHuTOB,
ANIEKTPOMAarHuTHas HWHAYKLHS, JEHCTBME MAarHUTHOrO TMOJs Ha
MNPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHBIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpOoCTpaHEHUE CBETa,
OTpa)kKeHHe,  NpeloMiieHue, uHTepdepeHuus, Audpakuus U
MoJIApU3alusl CBEeTa, AMUCIEPCHUs CBETa, (OTOdNEKTpUUecKUil 3ddexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  MCKYCCTBEHHas
PalnOaKTUBHOCTD

114

OnuceiBaTh  W3YyYCHHBIE CBOWCTBA  BEMIECTBA  (DIEKTPUUYECKHUE,
MarHMTHbIE, ONTHYECKUE, DIEKTPUUECKYIO0 IMPOBOAUMOCTb Pa3IUYHbIX
Cpel) U DJJIEKTPOMAarHuTHbIE sBJIEHUS (TPOIECCHI), HCIOJb3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHUS MarHUTHOTO
noyig, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KATYILKH,




SHEPTrUsl AJIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepHoj M 4YacToTa
KosiebaHuil B KoseOaTeIbHOM KOHTYpE, 3apsi/i M CHJIa TOKa B IpolLecce
FapMOHHYECKHUX 3EKTPOMArHUTHBIX Kose0aHui, boxycHoe
paccTosiHUE U OINTHUYECKas CWIa JIMH3bl, IPU OMNHUCAHUU IPABUIBHO
TPaKTOBaTh (PU3WYECKUII CMBICA HCIOJB3YEMBIX BEJIMYUH, UX
0003HAaYCHUsT W EIUHMIbI, YKa3blBaTh (POPMYIBI, CBSA3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BEJIMUHHY C APYTUMU BEIMYUHAMU

11.5

11.6

OnuceiBaTh M3y4eHHBbIC KBAHTOBBIC SIBJICHHS U TPOIIECCHI, HCIOIB3YS
(U3UYECKUEe BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, DHEPrHs W UMIYJIbC (POTOHA, TEPUOJ
moyrypacmiajaa, DJHEPrus CBS3M aTOMHBIX sJIep; MPU OINUCAHUU
MPAaBWIIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIIMYHH,
X O00O3HAYCHHS W EAMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE
TaHHYIO (U3NYECKYIO0 BEJIMYNHY C APYTUMHU BEIIMYHMHAMHM, BBIYUCIIATH
3Ha4YCHHUE (PU3NUYECKON BETUIMHBI

AHanu3upoBaTh (PU3NYECKHE TPONESCChl W SBICHUS, HCIOJIbB3Ys
¢dusnveckne 3aKOHBl M OPUHIUNBL  3akoH OMma,  3aKOHBI
MOCTICIOBATEIBHOTO W TapajuIeIbHOTO COCTUHEHHUS IPOBOJHUKOB,
3akoH Jlxoyns — JIeHIa, 3aKOH 3JIEKTPOMArHUTHON WHIYKIIMU, 3aKOH
MPSMOJIMHEHHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKCHUS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHHUS DJIIEKTPUYECKOrO 3apsijia, 3aKoH
COXpaHEHUsT  MacCcoOBOIO  YHWCNIA, TMOCTynartel  bopa, 3aKkoH
paJIMOAKTUBHOTO pachaja; MpH O3TOM pas3linyarh CIOBECHYIO
(hOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBHIPAKCHUE U YCIIOBHUS
(TrpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OnpenensiTb HampaBl€HWE BEKTOpPa HWHIAYKIMH MAarHUTHOTO OIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

Ctpouth ¥ OMNHUCHIBAaTh HW300paKEHHE, CO3[aBAEMOE IUIOCKUM
3€pKaJIOM, TOHKOW JIMH301

Brimoaaars OKCIICPUMCHTEI IO UCCIICAOBAHUIO (1)I/I3I/I‘IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmyaupoBaTh MpoOieMy (3aady) W THUIIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO
000py10BaHusl, MPOBOJUTH OMBIT U (POPMYIHPOBATH BHIBOBI

OCYIIICCTBJ'I?ITI) NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/ILIGCKI/IX
BCJIMYHH, IIPU 35TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHHIC METO/IbI OICHKN HOI‘pGIHHOCTGfI I/I3M€p€HI/II\/'I

UccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ATOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCcUpoOBaTh PE3YNHTAThl TOJYYCHHOM 3aBUCUMOCTH (PU3NUECKHUX
BEJTMYMH B BHJIE TaOIUIl ¥ TpadUKOB, JINaTh BBIBOJBI MO pE3yIbTaTaM
HCCIEIOBaHUS

CobGmogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUU
UCCIeOBaHUNM B paMKax ydyeOHOTO DJKCHepHUMeHTa, Yy4eOHO-
HCCJIE0BATENbCKOM U MPOEKTHOU AESITEIbHOCTH C MCIOJb30BaHUEM
M3MEPHUTENBHBIX YCTPOUCTB U Ta0OPaTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHple 3a/auu ¢ SIBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,




UCTONIB3YSl (PU3MYECKUE 3aKOHBI U TMPUHIMUIBI, HA OCHOBE aHalu3a
yCIOBHUSA  3aJaud  BBIOMpaTh  (PU3HUECKYI0O MOJETb, BBIIACIATH
¢dusnueckrue BeNUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE ISl €€ pEIIeHuUs,
IIPOBOAUTH PACUETHI U OLIEHUBATh PEAJILHOCTH MOJIyYEHHOTO 3HAUYEHUs
(bu3nUuecKoil BeMUYNHBI

11.14

Pewate Ka4eCTBEHHbIE 3a1a4H: BBICTPAaNBaTh JIOTUYECKU
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKACHUW C ONOPOW HAa M3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SABIICHUS

11.15

Hcnonp3oBaTh mpu  pelieHUH yueOHBIX 3aJad  COBpPEMEHHbBIE
WH(GOPMALIMOHHBIE TEXHOJOTUH JUIS IOHMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpEeTallMi W TPEJCTAaBICHUs y4eOHOW U HAy4YHO-IOMYJISIPHOM
uHpOpMaINY, TOJYYCHHOW W3 PAa3IUYHBIX HWCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOIYYaeMyI0 HH(GOPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS MX O€30MaCHOTO HCIOJIb30BAaHUS B
MMOBCETHEBHOM JKU3HU

11.17

11.18

[IpuBoAMTH TIpUMEpBI BKJIaJa POCCUHCKUX M 3apyOCIKHBIX YUEHBIX-
(U3UKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE ITPOIIECCOB OKPYKAIOIIETO
MUDPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUS MO (DU3MKE B IOBCEAHEBHOU
YKU3HM U1 oOecrieueHus 0€30MacHOCTH MpU OOpaIlleHHH ¢ MPUOopaMu
M TEXHUYECKUMHU YyCTPOWCTBAMHU, JMJIS COXPAHCHHS 370POBbS H
COOJIFOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYKAFOIIEH cpejie

11.19

PaGotats B rpymnme ¢ BBIIOJIHEHHEM DPa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  IpyHmbl,  PALMOHAIBHO  PacHpeAeysTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIaJ KaXJIOr0 U3 YYaCTHHUKOB
IPYIIBI B PELIEHUE paccMaTpUBaeMOil MpoOIeMsl



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3iena

Kon
NMpoBepsieMoro
3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

OU3NKA 1 METO/JbI HAYYHOI'O ITIO3HAHU A

1.1

®duszuka — HayKa o npupoze. Haydnble MeTOAbI MMO3HAHUS
OKpyKarliero Mmupa. Ponb skcnmepuMeHTa U TEOpUH B
MPOLIECCe MO3HAHUS TPUPOJIBL. DKCIEPUMEHT B U3HKE

1.2

2.1.1

2.1.2

MopenupoBanue (PU3NYECKUX SBJICHHHA M IPOLIECCOB.
Hayunble runore3pl. @PuU3HMYECKHE 3aKOHBI W TEOPHH.
['panunpl mpuMeHUMOCTH (PU3NYECKHX 3aKoHOB. [IpuHITMIT
cooTrBercTBUS. Poiab m Mecto ¢usuku B (popMupoBaHHH
COBPEMEHHOI Hay4yHOM KAapTHUHBI MUpa, B NPaKTUYECKOU
NEITEILHOCTH JI0AeHN

MEXAHUKA

KMHEMATHUKA
Mexanuueckoe JIBUYKEHUE. OTHOCHUTENBHOCTD
MexaHuuyeckoro aBmxkenus. Cucrema orcuéra. Tpaexkropus
[lepemenienne, ckopocTh (CpenHsisi CKOpPOCTb, MTHOBEHHAs
CKOPOCTb) U YCKOPEHHE MaTepHallbHOM TOYKH, HX
IPOEKIIMH Ha OCH cucTteMbl KoopauHaT. CloxeHue
MepEMEIICHUH U CII0KEHUE CKOPOCTEN

2.1

2.1.3

2.14

2.1.5

PaBHOMEpHOE M PAaBHOYCKOPEHHOE  IPSIMOJUHEIHOE
neuxeHue. ['paduku 3aBUCMMOCTH KOOpAMHAT, CKOPOCTH,
YCKOpPEHUS, IyTH U NEPEMELICHHS] MaTEpUAIbHON TOUYKH OT
BpPEMEHHU

CBobomHOe majieHne. Y CKopeHue CBOOOIHOTO TaACHUS
KpuBonuHueliHoe nBrkeHune. PaBHOMeEpHOE IBHKEHHE
MaTepUaIbHOW TOUYKH IO OKPYKHOCTH. YTJIOBasi CKOPOCTb,
JTUHeHas CKOPOCTb. ITepuon u qacToTa.
L[eHTpOCTPEMUTENBHOE YCKOPEHHE

2.1.6

Texuuueckue YCTPOMCTBA: CITUOMETD, JIBYKCHHE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE NIepelaun

[Tpaktnyeckue  paGoTbl.  M3MepeHMe  MTHOBEHHOM
cKkopocTH. MccienoBaHne COOTHOLIEHHSI MEXAY ITyTSMU,
MIPOWIECHHBIMUA TEJIOM 3a IIOCJIEIOBAaTEIbHBIE paBHbIC
IIPOMEKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUU C
HAaYaJIbHOM  CKOpPOCTBIO, paBHOM Hymro. M3ydeHue
JBWKEHHs IIapuKa B BI3KOM JKUAKOCTH. M3ydeHnue
JIBIDKEHUS Tejla, OpOIIEHHOTO TOPU30HTAIBHO

JTMHAMUKA

2.2

2.2.1

2.2.2
223

IIpunuun ortHocutenbHocTH ['anmies. IlepBbil  3akoH
HproTona. IHepunanpHble CUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHIun cyneprno3unuu cuil
Bropoii 3akoH HprooTOHa Ui MarepuaibHOM TOYKH B



uHepimanbHoi cucreme otcuéra (MCO). Tperuir 3akoH
Hrrotona AJI MaTCPpUAJIbHBIX TOYCK

224

3akoH BcemMHpHOro TsaroreHus. Cuna Tsxectu. llepas
KOCMHYecKasl CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbXEHUS U
cuna TpeHus mnokos. Kosdduument Tpenus. Cuma
COINPOTUBIICHUS IPU JBUKCHUHU TeJa B dKUJAKOCTHU WU ra3e

227

2.2.8

229

[TocTynaTensHOE M BpallaTesIbHOE JBU)KEHHE aOCOJIIOTHO
TBEPIOTO TeNIA

MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. 1lnedo cubl.
VYcnosus paBHoBecust TBEpAoro tena B MCO

TexHudyeckue  yCTpOMCTBA:  IMOJUIMIIHUKH, JBH)KCHHE
VCKYCCTBEHHBIX CIIlyTHUKOB

2.2.10

[TpakTueckue paboThl. M3ydenue aBmkeHus Opycka Mo
HaAKJIOHHOHM IIIOCKOCTH Iona I[GflCTBI/IGM HECKOJIBKHUX CHII.
HccnenoBanue 3aBUCUMOCTH cun YOPYIOCTH,
BO3HHUKAIOMINUX B J1eOPMHUPYEMO MPYKUHE U PE3HHOBOM
oOpasie, oT BenuuyuHbl X Aedopmanuu. MccnegoBanue
YCIOBUW pPaBHOBECUS TBEPAOTO TeEJIAd, HMEKOUIETO OCh
BpalleHUs

3AKOHbI COXPAHEHN S B MEXAHUKE

2.3.1

232

233
234

2.3.5

I/IMHy.]'IBC MaTCpHaHBHOﬁ TOYKH, CUCTCMbI MAaTCpHUAIbHBIX
TOYCK. I/IMHy.]II)C CHJIBI 1 U'BMCHCHHUEC UMITYJIbCA TCJIa

3akoH coxpaHenus wumnyiasca B HMCO. PeaxktuBHOE
JIBUKECHHE

Pabota cuiiel
MOoOIIHOCTD CHJIBI

Kunernueckast Heprus MarepualbHOM TOUKH. Teopema o
KMHETUYECKOM DHEPrUu

3 236

ITorenuumanpHas sHeprus. IloTeHnmanbHas sHEprys ynpyro
nedopMUpoBaHHON TpyxuHbl. [loTeHunanbHas >HEprus
TeJs1a BOJU3U MOBEPXHOCTH 3eMITU

2.3.7

2.3.8

[ToreHnuanbHbIe U HENOTEHIMATIbHBIE CUJIbI. CBS3b PabOTHI
HENOTEHUHUAIbHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
DHEPrUM CHUCTEMBI TEJl. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPrUu

anyrI/Ie U HCYIIPYTHUEC CTOJIKHOBCHUA

239

2.3.10

31 3.1.1

TexHu4yeckue yCTpOMCTBA: JBHMYKEHHUE PAaKeT, BOJOMET,
KOIIep, NPY>KUHHBIA MUCTOIET

[TpakTueckue paboTel. M3ydeHue cBsizu CKOpocTeill Ten

npu Heynpyrom ynape. MccnenoBanue cBs3u pabOThI CHIIBI
C U3MEHEHUEM MEXaHUYECKON IHEprUH Teja

MOJIEKYJISIPHASA ®U3MKA U TEPMOJINHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHbBIE  TIOJIOKEHHUSI ~ MOJIEKYJIIPHO-KMHETHUECKOU
teopun. bpoyHoBckoe nBmwkenue. [dudbdys3msa. Xapaxrep




3.2

33

JIBIKEHHUS U B3aUMOIEHCTBHUS YaCTHUIL BEIIECTBA

3.1.2

3.13

Mogenu cTpoeHusl ra3oB, >KHUAKOCTEW M TBEPIABIX TEN U
00BSICHECHME CBOICTB BEIICCTBA HA OCHOBE DTHX MOJEIICH
Macca wmosekyn. KommuectBo BeniectBa. IlocrosiHHas
ABoraapo

3.14

3.1.5

TerioBoe paBHOBecue. Temmeparypa u €€ HU3MEpEHHE.
IlIxana remneparyp Llenbcus

Mogens  upeansHoro rasa. (OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH UICAIBHOTO rasa

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

AbGcomoTHass  Temmeparypa  Kak  Mepa  CpeaHei
KMHETUYECKOW DHEPIUHU TEIJIOBOTO IBHKEHUS YAaCTHUIL rasa.
IIIxana remneparyp KenbBruHa

VpaBuenue Knaneitpona — Menneneesa. 3akon Jlanbrona

l'azoBbie 3akoHBI. HM30mpomecchl B HACAIBHOM Tra3e C
MTOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA: M30TEPMa, U30X0Pa,
n3zobapa

TexHu4eckre ycTpoiicTBa: TepMOMETP, OapoOMETp

[TpakTnueckue paboTbl. M3MepeHue wmacchl BO3ayxa B
KJIaCCHOM KOMHare. MccnenoBaHue 3aBUCHUMOCTH MEXKAY
IIapaMeTPAMU COCTOSHUSI Pa3pEKEHHOTO ra3a

OCHOBbI TEPMOJMHAMUMKU

3.2.1

322

TepmoauHaMmuyeckas cucreMa. BHYTpeHHss SHeprus
TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS
KonuuectBo Temnorel u paborta. BHyTpeHHsAs sHeprus
0JIHOATOMHOT'0 UJIEaJIbHOT'O Ta3a

3.23

324

3.25

Bunel Teruionepenauu: TEIUIONPOBOAHOCTb, KOHBEKIIMS,
n3nydeHue. TennoéMKOoCTh Tea. Y IelbHas TeMI0EMKOCTh
BEILECTBA. Pacuér KOJIMYECTBA  TEIJIOTHI npu
Terionepeaye

IlepBbIil 3akOH TepMOAMHAMUKHU. [IprMeHeHHe mepBOro
3aKOHa TEPMOJMHAMMKH K wu3ompoleccaM. ['paduueckas
MHTEpIpeTanus paboThl ra3a

TeroBble MamuHbl. [IpUHIMIBI  JEHCTBUS  TETUIOBBIX
MmammH. [IpeoOpa3oBaHus YHEPTUH B TEIUIOBBIX MalllMHAX.
Kosdpdunument mnonesnoro neiictBus (manee — KIIMI)
ternoBoil mamuHbl. [{ukn Kapuo u ero KI1J|

3.2.6

3.2.7

Bropoii  3akOH  TE€pMOIUMHAMHKH. Heob6partumocts
IIpOLECCOB B Ipupoae.  TemnoBble  JABUTaTENH.
DKojorudyeckre npoOaeMbl TEIII0O3HEPTETUKH

TexHudyeckne  yCTpOWCTBA:  JBHraTelb  BHYTPEHHETO
Cropanusi, OITOBOH XOJIOMIIbHUK, KOHUIIMOHED

3.2.8

IIpakTrueckue paboTHI. H3mepenne yIEIbHON
TEIJI0EMKOCTH

ATPETATHBIE COCTOSHNWA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanuie u KoHAeHcanus. VcnapeHue u KUIEeHHe.
VYaenpHas ~ TemjgoTa — MapooOpa3oBaHMs.  3aBUCHUMOCTH
TEMIIEPATypPhl KATICHUS OT JABJICHUS




AOcomioTHAss H  OTHOCHTEIbHAsA BJIAXKHOCTH BO3ayXa.

3.3.2 .
Haceiennsiit nap
Teépaoe Tteno. Kpucramnmueckue u amopdHbIEe Tema.
3.3.3 AHU30TpONHUSI CBOWCTB KpHUCTaIOB. KHAKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTepUalIbl
334 IInaBnenue wW Kpucraumsauusa. YJenbHas TEIUIoTa
riassenus. Cyomumarus
3.3.5 YpaBHeHuUe TEIJIOBOro OanaHca
TexHu4eckne yCTpOMCTBA: TUTPOMETP M IICHUXPOMETP,
33.6 KaJIODUMETP, TEXHOJIOTMM  IIOJIyYE€HUS  COBPEMEHHBIX
MarepuaioB, B TOM 4YHUCJIE€ HAHOMAaTEpUAIOB, U
HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. Mi3MepeHne BIaKHOCTH BO3TyXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpuzanusi Tela. OJEeKTpu4eckuil 3apsna. JIBa Buma
AIIEKTPUUECKHX 3apsi/10B
4.1.2 IIpOoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 B3aumogeiictBue 3apsaaoB. 3akon Kynona
Onektpuueckoe mnose. Hanpsyk€HHOCTh 3JIEKTPUYECKOTO
4.1.5 nosi. [lpuniun cynepno3unuu. JIuHUM HanpspKEHHOCTH
AIEKTPUYECKOTO MOJIS
416 PabGora cun oanekrpocratmyeckoro mons. Iloreniuman.
4.1 Pa3nocTths noreHnuaios
417 [TpoBomHUKHN u JTUDJICKTPUKHU B MTOCTOSTHHOM
IIEKTPUYECKOM MoJie. JIMaaeKTpruecKas IPOHULIAEMOCTh
ONEKTPOEMKOCTD. Konpnencarop. DNEKTPOEMKOCTD
4.1.8 TJIOCKOTO KOHJIEHCaTOopaA. DHeprusi  3apsHKEHHOTO
KOHJIEHCATOPa
TexHUYecKne yCTPOWCTBA: BJIEKTPOCKON, 3JIEKTPOMETD,
41.9 AIIEKTPOCTATUYECKAS 3aIuTa, 3a3eMJIEHHE
ANIEKTPONPUOOPOB, KOHAEHCATOpP, KCEPOKC, CTPYHHBIN
MIPUHTED
41.10 [Tpaktuyeckue paboThl. M3MepeHHE 3NEKTPOEMKOCTHU
KOHJIeHCcaTopa
NOCTOSIHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHbBIX
CPEAX
491 VYcaoBug CyHIECTBOBAHMSI MOCTOSIHHOTO AJIEKTPUYECKOIO
Toka. Mcrounuku Toka. Cuna Toka. [1ocTosSsHHBIN TOK
49 422 Hanpsoxenue. 3akon Oma 1i1s ydacTka [enu
' 423 DIIEKTpUUECKOE COIIPOTHUBIICHHUE. Y nenbHoe
COIPOTHBIICHUE BEIIECTBA
ey [TocnenoBarenbHOE, napasuiesIbHOE, CMEIlIaHHOE
COEJIMHEHUE MPOBOIHUKOB
4.2.5 PaboTa snekrpuueckoro Toka. 3akon Jxoyns — Jlenna



4.2.6

MontHOCTb OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponaBwkymas cuia (mamee — DJIC) m BHyTpeHHee
CONPOTHUBIICHUE UCTOYHMKA TOKA. 3akoH Oma JJIsi MOJTHOM
(3aMKHYTOM) 351eKTpuueckoi rernu. Koporkoe 3aMbIkaHue

4.2.8

ONeKTpOHHAs  NPOBOAUMOCTH  TBEPABIX  METAJUIOB.
3aBUCHUMOCTh COINPOTHUBJICHUSI METAJJIOB OT TEMIEPATYPHI.
CBepXxX1npoBOAUMOCTb

11 KJIACC
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4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

DJIEKTpUYECKU TOK B BakyyMe. CBOHCTBa 3JIEKTPOHHBIX
My4KOB

[TonynpoBOIHUKH. CobcTBeHHas u MpUMECHas
MPOBOAMMOCTh  MOJYNpoBOAHUKOB.  CBoiicTBa  p-n
nepexoza. IloaynpoBogHIKOBBIE TPHOOPHI

DJIEKTPUYECKUN TOK B DIICKTPOJIUTAX. DIEKTPOIUTHYCCKAS
JIUCCOIMAIUA. DIIEKTPOIU3

OnekTpuueckuii TOK B ra3zax. CamMOCTOATENbHBIM U
HECaMOCTOSITEJIbHbIN pasps. Paznuunsie THUIIbI
CaMOCTOATENIbHOTO pa3psana. Monuus. [1lnazma

TexHudyeckue  yCTpOWCTBA:  amMIEpMETp,  BOJIBTMETP,
peocTtar, HCTOYHUKH TOKA, AJIEKTPOHArpPEBATEIbHBIC
MPUOOPBI, DIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAaKyyMHBbI JMOJ, TEPMUCTOPBI U
($OTOPE3UCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FalbBaHUKA

IIpakTrnueckue paboTHI. N3yuenne CMEILIAHHOT O
COETMHEHUS PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKAa W €r0 BHYTPEHHETO
conpotusiieHus. Habmoaenue snexTpoimnsa

Kox Kon

pasieiia

MPOBEPSIEMOT0
3J1eMeHTa

4

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA

4.3.1

IlocTtossHHBIE MarHUTBHL. B3anMoOJENCTBUE ITOCTOSHHBIX
MarHHuTOB

4.3

4.3.2

433

434
4.3.5

MaruutHoe mone. BekTop MAarHMTHOM  MHAYKLUH.
[IpuHnun cynepno3unuu. JINHUM MarHUTHOM WHIYKIUU.
KapTtuna nuHUII MarHUTHOM MHAYKIIMHU TOJSI MOCTOSHHBIX
MarHuTOB

MarautHoe ToJjie MPOBOJHUKA ¢ TOKoM. KapTuHa nuHMN
IIoJI1  JJIMHHOI'O HpSIMOFO HpOBOJIHI/IKa 158 SaMKHYTOFO
KOJBIICBOTO TPOBOJHUKA, KATyIIKU C TOKOM. OmbIT
Opcrena. BzanmoelicTBre mpoBOAHUKOB C TOKOM

Cwia Amriepa, €€ MOTyJIb ¥ HallPaBJICHHE

Cwna Jlopennia, e€ Moaynb W HampaBieHue. JIBmkeHue




3apsDKEHHOM YacTUII B OJHOPOAHOM MAarHUTHOM TIOJIE.
Pa6ora cuiel JlopeHiia

4.3.6 SIBneHME 31EKTPOMAarHUTHOM UHIYKIIUU
4.3.7 IToToK BEKTOpa MarHUTHOM MHAYKLUU
438 OJC wuHAaykuuu. 3aKOH 3JIEKTPOMArHUTHOW WHAYKLUU
dapazes
BuxpeBoe »snekrpuyeckoe mnone. IJC wuHAYKIUM B
4.3.9 IIPOBOJAHMKE, TBUXKYLIEMCS IIOCTYINATENbHO B OJHOPOAHOM
MarHUTHOM I0JIe
4.3.10 [IpaBuno Jlenna
43.11 NupykTuBHOCTE.  SIBlIeHHE  CaMOMHAYKIIUU. 2/C
CaMOUHYKIIUU
4.3.12 OHEeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DJIEeKTPOMAarHUTHOE T0JIE
TexHuyeckue  yCTpPOMCTBA:  IOCTOSHHBIE  MAarHUTHI,
4.3.14 JIEKTPOMArHUTHI, JJIEKTPOJBUTATEID, YCKOPHUTEIHN
AIIEMEHTAPHBIX YACTHUIl, UHAYKIIMOHHAS M1eYb
[TpakTueckue paboTbl. M3ydueHHe MarHUTHOrO OIS
43.15 KaTyLIKA C TOKOM. McciienoBanne NEeUCTBUS MOCTOSHHOIO

MarauTa Ha paMKy C TOKOM. Hccnenosanue sBiIeHUS
SHCKTPOMaFHHTHOﬁ HHAYKIUN

5 KOJIEBAHU A U BOJIHBI
MEXAHNWYECKHUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHUW A

Komnebarenpuast  cuctema. CBoOomHble — KOJIeOaHUS.

5.1.1 ["apmonnueckue konebanus. [lepuo, yactora, aMIuIATy 1A
1 (haza xoneOaHmit

5.1.2 IIpy>kxMHHBINA MasgTHUK. MaTreMaTU4eCKUN MassTHUK

513 VYpaBHeHUe rapMoHHUecKuX Kosebanuil. Kunemarnueckoe
U TMHAMHUYEeCKO€ OMHMCAaHHUE KOJe0aTeIbHOIO ABUKEHHUS
[TpeBpalieHre >HEPrUU MPH TAPMOHUYECKUX KOJICOAHHUSX.

5.14 CBsi3b  aMIUTUTYZIBI KOJIEOAHUW HCXOJHOW BEJIMYUHBI C
aMIUTUTYAaMHU KOJIeOaHUH e€ CKOPOCTH M YCKOPEHUs
KonebarenbHbiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE

51 515 KojeOaHuss B  MJEAIbHOM KOJIEOATEIbHOM  KOHTYpE.

AHaJIOTUsl MEXAY MEXaHUYECKMMHU M JIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

516 3aK0H COXpPaHEHMs PHEPTUU B UJICATHHOM KOJeOaTeIIbHOM
KOHTYpe
BeiHyX1eHHbIe MexaHudeckue KkojeOaHus. Pe3oHaHc.

5.1.7 Pe3onancHas kpuBas. BBIHYXJIEHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHusl.

5.1.8 ITepemenHbIi TOK. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

519 M(imHOCTL IIEPEMEHHOTO  TOKa. AMIUIMTYAHOE |
JIEHCTBYIOIEE 3HAYEHHUE CUJIBI TOKA U HAIIPSDKEHUS

5110 Tpancdopmarop. IIpousBoacTso, nepenaya u noTpedieHue

AIIEKTPUYECKOW DSHEPruu. OKOJOTHYECKHE PUCKH TpHU




MPOU3BOACTBE  dAJEKTpUYeckoM  sHepruu.  KynbTypa
HCIIOJIb30BAHUSA 3JICKTPOSHECPI'U B HOBCGI[HGBHOP'I KU3HU

TexHuueckue yCTpOHCTBa: ceiicMorpad, 3IIEKTPHUYECKHIA

>-11 3BOHOK, JJMHUM DJICKTpoIepe1ay
[Ipaktnueckue paboTsl. HMcciaemoBanue 3aBUCUMOCTHU
Meproa MaJIbIX KOJICOaHH Tpy3a HA HUTH OT JJIUHBI HUTH
5.1.12 1 Maccel Tpy3a. MccnenoBanue nepeMeHHOro Toka B IENH

U3  IOCIEAOBaTENIbHO  COECOUHEHHBIX  KOHJIEHCATOPA,
KaTYIIKH U PE3UcTopa

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanndeckue BOJIHBI, yCJI0BUA pacrnpoCTpaHCHU.

5.2.1 ITepuon. CkopocTh pacHpOCTpPaHEHUS M JUIMHA BOJIHBI.
[Tonepeunble 1 MPOJIOJIbHBIE BOJTHBI
5.2.2 WNuTtepdepenius u nudpakims MEXaHHUECKUX BOITH
593 3Byk. CkopocTh 3Byka. ['poMKocTh 3Byka. BeicoTra TOHA.
TemOp 3ByKa
DJEKTPOMarHUTHbIE  BOJIHBI.  YCIOBUS  H3Iy4eHUs
524 AJIEKTPOMATrHUTHBIX  BOJIH. B3aumuass ~ opuenTanus
BekTOpoB E, B 1 v B 9JIeKTpOMarauTHOM BOJIHE B BaKyyMe
5.2 CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTpa)KeHUE,
5.2.5 IpeIoMIICHHUE, TIOISPU3aIHs, TU(PAKIH, HHTePHEPEHIIHS.
CKOpOCTb 3EKTPOMArHUTHBIX BOJIH
596 [xana 3IEKTPOMArHUTHBIX BOJIH. [Tpumenenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
597 [TpuHIMIIBI PaAMOCBSA3M U TeJeBUACHUA. Pannonokanus.
DJeKTPOMAarHUTHOE 3arPs3HEHUE OKPYKAIOIEH Cpelibl
TexXHUYECKHUE YCTPOWCTBA: MY3BIKAJTbHBIC HHCTPYMEHTBI,
5738 yIbTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE U MEIUIIUHE,
o pagap, paguonpuéMHHUK, TEJIEBU30p, aHTCHHA, Tele(oH,
CBY-nieun
OIITHUKA
531 [IpssmonuHeHOE pacIpoCTpaHEeHHE CBETa B OJHOPOJHOM
cpene. JIyu cBera
530 OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHne
U300pKEHHH B INIOCKOM 3epKajie
533 [lpenomnenne  cBera.  3aKkOHbI  NPENOMJIEHHS  CBeTa.
AOGCOIOTHBIN MOKa3aTeb NPeIoMIICHHS
534 IlonHoe BHyTpeHHee oTpaxkenue. [IpenenpHblil yroi MoJIHOro
53 BHYTPEHHET0 OTPaKEHUS
5.3.5 Hucniepcust ceera. CroxxHbIN cocTaB O6enoro ceera. [{pet
Coluparomue ¥ paccewBarolie JTUH3bI. TOHKas JHH3A.
@DOKyCHOE PAcCTOSTHUE U ONTHYECKAas CUJIa TOHKOW JIMH3BI.
5.3.6 [Toctpoenne  m300pakeHMit B coOWparomux |
paccenBaromux JMH3ax. DopMyna TOHKOH  JTUH3BIL
VYBenuuenue, JaBaeMoe JIMH30M
5.3.7 [Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONITHKH
5.3.8 Nutepdepentius  cBera.  KorepeHTHbIE  MCTOYHHUKH.




VYcnoBus HaOMIONEHMS MaKCUMYMOB WM MHHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(}a3HBIX
KOTEPEHTHBIX HCTOYHUKOB

Hudpakmus cBera. [udpaknmonnas pemérka. YcioBue

5.3.9 HAOJIIOJIEHUsI TJAaBHBIX MAaKCUMYMOB IIpU  NaJCHUHU
MOHOXPOMAaTHUYECKOI'0 CBETA Ha TU(PPAKLIUOHHYIO PEIETKY
5.3.10 [Tonsipuzanust cBera
TexHuueckue ycTpoiicTBa: O04YKH, Jiyna, (oToanmnapar,
5.3.11 MPOEKIIMOHHBII arrapar, MHKPOCKOII, TEJIECKOII,
BOJIOKOHHAs ONTHKA, AU(PpaKMOHHAas peléTKa, MOJIsIpOus
[TpakTuyeckue paboTHI. W3mepenue noKa3zaTess
5.3.12 npenomiieHus. MccnenoBanue CcBONCTB H300pakeHUH B

nuH3ax. Habmronenue aucnepcun cBeta

BJIEMEHTAI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHMnBl  NPUMEHMMOCTH  KJIACCHUYECKOM  MEXAHUKH.
[Toctynarel TeOpUM OTHOCUTENBHOCTH: WHBAapUAaHTHOCTH

6.1 MOJyJIi  CKOpPOCTM CBe€Ta B  Bakyyme, NPUHLHUI
OTHOCHUTEJIbHOCTH DUHILTEHHA
6 6.2 OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeuIeHHne
BPEMEHM U COKPALLEHUE JITUHBI
6.3 OHeprus v UMIYJIbC CBOOOIHOM YaCTHIIbI
6.4 CBs3p Macchl C DJHEPrMed M MMIIYJIbCOM CBOOOJHOMU
YaCTHUIIbl. DHEPIUs OKOsI CBOOOAHOM YaCTHULIBI
7 KBAHTOBAA ®U3MKA
SJIEMEHTEI KBAHTOBOI OIITUKU
711 ®otonsr. Popmyna Ilnanka cBs3u ’HEPTUU (POTOHA C €ro
o 4acTOTOU. DHEPrus U UMMYJIbC POTOHA
710 OtkpbiTe U uccinepoBanue Qorospgexra. Onbitel Al
o Croneroa. 3akoHsl hoToaddexTa
7.1 713 VpaBHenue OifHmTeiiHa 118 ¢orordpdekra. «KpacHas
rpanuna» Gororpdexra
7.1.4 Hasnenue ceera. OnbiTel I[1.H. JIeOGeneBa
7.1.5 XuMHYECKOe JEHCTBUE CBETA
716 TexHuueckue ycTpoiicTBa: (oTo37aeMeHT, (OTOAATUHK,
coJiHeyHast OaTapest, CBeTO IO/
CTPOEHME ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEIOBAHUIO CTpOEHHUS aToma. [ImanerapHas Mmoaenb
aToMa
[Toctynatsr bopa. M3nyuenue u noriomienne GOTOHOB MpU
7.2 795 Iepexo/ie aToMa C OJHOIO YpPOBHSI PHEPrUM Ha JIPYrOW.
o Buner cnektpoB. Crnekrp ypoBHEH SHEPrMM aToMa
BOJIOpOJa
BosnHoBble  cBoMctBa wactun. BomHel e bpoiis.
7.2.3 KopnyckynsipHo-BOJIHOBO# JyaJIu3M. Hudpakmms

9JICKTPOHOB Ha KpUCTAJLJIaX



7.3

7.2.4

CHOHTAaHHOE W BBIHY)KJICHHOE H3Jy4eHHE. Y CTPOUMCTBO U
OPUHIUN padoTHI J1a3epa

7.2.5

TexHudyeckue  yCTpPOMCTBA:  CIIEKTPAJIBHBIA  aHAIU3
(crexkTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTED

7.2.6

7.3.1

[Ipaktnueckue pabotel. HaOmromenwe  JMHEHYATOTO
CIIEKTpa

ATOMHOE A1PO

MeToapl HaAOMIONEHUS M PETUCTPALUU  BJIEMEHTAPHBIX
YaCTHI

7.3.2

OtkpeiTie paauoakTuBHOCTH. OnbiTel  Pesepdopna 1o
ONpPENENICHNI0  COCTaBa  PAJUOAKTUBHOTO  M3IIyYEHHS.
CpoiictBa ambda-, Oera-, ramMma-u3nTy4eHus. BrwsHHIe
PaJlnOAKTUBHOCTHU Ha KUBbIE OPraHU3MBI

7.3.3

OTtkpeiTHE IPOTOHA U HeWTpoHa. HykioHHast Moaens siapa
I'eitzenOepra — MBanenko. 3apsia siapa. MaccoBoe yucio
siapa. Y30Tonbl

7.3.4

Anbda-pacnian. DJIEKTPOHHBIH U TO3UTPOHHBIA OeTa-
pacnan. ['amma-usnydeHwe. 3aKOH  PaguOAKTHUBHOTO
pacmajna

7.3.5
7.3.6

7.3.7

DOHeprust CBsA3U HYKJIOHOB B sjpe. SnepHble cuibl. Jledexr
MAacChl pa

SInepusle peakuuu. [lenenue u CUHTE3 SAEp

SAnepublii peaktop. Tepmosaepuslii cuntes. IIpobaemsl u
MEPCHEKTUBBl  AJIEPHOM  DHEPTeTUKU. IKOJOTUUYECKUE
ACIEKTHI AIEPHON IHEPIETUKHU

7.3.8

7.3.9

OnemeHTapHble  4acTULbl.  OTKpBITHE  MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHu4eckne ycTpONCTBA: JO3UMETpP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bom0a

7.3.10

8.1

[TpakTuyeckue pabotsl. MccnenoBanue TpekoB yacTull (1o
rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nnoro neba. Co3Be3aus, sipkue 3BE3/bI, TIIAHETHI,
X BUINMOE JIBM)KEHHE

8.2

8.3
8.4

8.5

8.6

Conneunas cucrema. [Inaners! 3emHoi rpynmnsl. [lnanersi-
TMTaHThl M HUX CIYTHHKH, KAapJIMKOBBIE IUIAHETHI. Maible
Tena CoIHEeUHOM cucTeMBl

Comnie, hotocdepa u armochepa. CoiHeUHass aKTUBHOCTh
Hcrounuk sHeprun CostHIA U 3BE3]T

3Bé3}1BI, HUX OCHOBHBIC XapaKTCPHUCTUKU: MacCCa, CBETUMOCTD,
paaMyc, TeMmIieparypa, HX B3auMOCBs3b. Jluarpamma
«CTIEKTPAIbHBIA KJIACC — CBETUMOCTB». 3BE3IbI TJIaBHOU
MOCJIeIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB»
JUTS 3BE3]1 TIIaBHOM ITOCIIE0BATENILHOCTH

Brytpennee CTpOCHUE 3BE3. CoBpeMeHHbIe

MIPEJCTABICHUS O MPOUCXOXKAECHUH U 3BooLMK CoHIA U 3BE3.
OTansl KU3HA 3BE3]]




8.7

8.8

Mrneunbii  Ilyte — Hama [anaktuka. CroupanbHas
cTpykrypa ['anaktvku, pacnpeneneHue 3BE3/, ra3a U MbLUIN.
IMonoxxenue n amwxenne Conuua B 'amaktuke. Inockas u
cepuueckas mojacucTeMsl ['anakTuku

Tunel ranaktuk. Paauoramaktuku u kBasapbl. YEpHble
JBIPBI B IIPAX TaJaKTUK

8.9

8.10

Bcenennas. Pacmpenune Bceenennoit. 3akon Xa0O06ia.
Paz0Oeranune ramaktuk. Bospact u paguyc Bcenennoi,
teopus bosbiioro B3psiBa. Moaens «ropsiueit BeceaeHHon.
PennkroBoe n3nyuenune

MacmrabHast cTpyktypa Bcenennoil. MeraranakTuka.
Hepeménnsie npo0ieMbl aCTpPOHOMUU



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; oz
penakiueit [TapdpentreBoii H.A. AkuimonepHoe o6iiectBo «M31aTenscTBo
«ITpocsemienue»

» ®usuka. 11 knacc. Msakumes I'.4., byxoBueB b.b., Yapyrun B.M.; oz
penakiueit [lapdentreBoit H.A. AxuronepHoe o61miecTBo «3maTenscTBo
«IIpocsemenue»

METOJJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

e HHpopManmoHHO-METOUYECKOE MUCHMO 00 0COOCHHOCTAX MPETOJaBaHUS
yaeoHoro npeameta «duzuka» B 2025/2026 yaedbnom roay https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

e MeTonuueckrue peKOMEH/IAIMH 10 CO3aHUI0 KJIACCOB TEXHOJIOTHYECKOTO 1
€CTEeCTBEHHO-HAYYHOT'0 MPO(HIICH B KJIACCOB C YIIyOJICHHBIM U3yYCHUEM
MaTeMaTUuKH, GU3HKHA, XUMUH, OMOJIOTHH B 00I11e00pa30BaTEIbHBIX
OpraHU3aIksIX ¢ UCIOJIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HalMoHanbHOro npoekra «Oopaszosanue» (KBantopuymsl, [T-kyoOsl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.pdf

e Meroauueckue pekoMeHaanuu. Opranuzanus B3aumoaeiicteus “lllkona — By3
— npennpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr _sh v _p 2025.pdf

L MGTOI[I/I‘-IGCKI/IG PCKOMCHAAIWH 110 N3YUCHUIO TCMBI «IlocTossHHBIN

AIEKTPUUECKUI TOK» B IKOJILHOM Kypce pusuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p e t.pdf

* VY4eOHO-METOAMUECKOe 00ECTICUeHNE MPOIIECCOB MPENOaBaHus XUMUH,
ouonoruu, GU3NKK HA YPOBHSAX OCHOBHOTO OOIIIETO U CPEAHETO OOIIETO
00pa30BaHMsI ¢ BKIIFOUCHUEM JIOTIOJTHUTEILHOTO HH)KEHEPHOTO KOMITOHEHTA

(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

o KonrtekcTHbie 3a1aun. 3a1anus K yueoOHoMy Kypcy «Duzukay (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika
BUBJIMOTEKA IOK https://monypoxu.pd/
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