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MNOACHUTEJIBHASA 3AIINCKA

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

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, IJIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (DU3MKHU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

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

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTO mpenaMera « PDu3nkay 1o rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPM3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMHU YUEOHBIX UCCIIEIOBAHUIA.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX pa3lienoB (M3UKH, BKIIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

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

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (hu3nyeckue Teopuu ((GopMHpPOBAaHUE MPEIACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa3oBaTeNBLHOTO TIPOIIECCa HCXONd W3 OCOOCHHOCTEW TIUIAHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

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



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pasnenoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k wmarepualibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (QU3UKU JOJIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIATIOM MUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyaOBaHME [UIsI YUYEHWYECKUX HPAKTHUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYEHUIO NPUPOJbI, PA3BUTHUE HUX HHTEIUIEKTYQJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOEHHMSI MAaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

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

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

JlocTxeHne 3TUX Lened o0ecreynBaeTCsl pelieHreM CIIeIyoInX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPA3yMEBAIOIIUX CaMOCTOSATEIBLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS M TMPOBEIACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wusyudenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTEIb JIE€JaeT BBHIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPMU B MPOILECCE TMO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHUM COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJBXEHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUsS HWMITYJIhCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHod  npyxkuHbl.  [loTeHUManpHas  SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJIbHAs TEIIOEMKOCThH BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPOLIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXKAaTOTO BO3/AyXa, HarpeBanue 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAsI BJIAXKHOCTh BO3Ayxa. HacwlllleHHBbIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mMepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tela. ODJEKTpUYecKuil 3apsan. J(Ba Buaa HIEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
HOJISL.

PaGora cumnm  snektpoctatrmueckoro  moisa.  [lorenmuman.  PasHocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsH>KeHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNIPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAay4YHOI'O
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6ona, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIIONEPEIayu, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJLIOB, JJIEKTPOJMTUYECKAS ITUCCOLMALNS,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE DJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IPOBOJHMKA W 3aMKHYTOIO KOJBLEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoOM nosje. Pabota cuibl Jlopenua.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, AIIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJIS1 KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJeOaHUI.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiit kKOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

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

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
peoMIICHUE, TONSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHS.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCHTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILICHHE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Heprun GOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBA yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u acTpoOHOMUHM B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUTyp v 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO TpenMmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIEeTo
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro npeamera «OU3nKa» AOHKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIMpEeHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

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

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTHMKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

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

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4)3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



S)Tpy10oBOro BOCHUTAHUSA:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6)3K0JI0TrN49eCKOr0 BOCIIUTAHMSA

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

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

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MUYECKOTO COJACP)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

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

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA MO (PU3UKE B MPAKTUIECKYI0 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

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

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHNE HA YPOKaxX (PM3UKH M BO BHEYPOUHOH ACSATEIBHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

NOHMUMATh M HCIOJIb30BATh MPEUMYILIECTBA KOMaHJAHOW W MHAWBUIYAIbHOU
paboTHI;

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

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

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO YYAaCTHHKAa KOMaHJbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM U aCTPOHOMMHM, BBISBJIATH MPOOJEMBI, CTaBUThb U (HOPMYIUPOBAThH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHHS] PACUYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHUI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIICHUBATh PHUCKH W CBOEBPEMEHHO MPUHUMATHh PEIICHHS 10 WX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar aFO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

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

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMHUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJMHEIHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCALMs, TUIABJICHUE, KPUCTAJUIM3alMs, KUTICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UUECKUE BEIUYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bU3MYEeCKU CMBICT HCIOJIb3yeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrysl XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0o0O3HAaUeHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCHOIL3Ys (PU3NUECKue
3aKOHBI U MPUHILMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEN KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPHUHIMIBI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

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

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

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYECHHOW 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

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

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

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

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyto HH(pOpMaLuio;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

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



paboTath B TpyHIe C BBIOTHEHUEM PA3TMYHBIX COIUATBHBIX DPOJIEH,
IUTAHUPOBaTh PabOTy TPYMMbl, PALMOHAIBHO paCHpeensTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiyi, dJICKTPOMArHUTHBIE KOJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPAXECHHE, IPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOOJAIpU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
NIEKTPUYECKUIN 3apsl, CHJIa TOKA, JIEKTPUUECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrUsl SJEKTPUYECKOTO0 M MArHUTHOrO IMOJeH, MepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAYEHUS M EAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJIbC (POTOHA, TTEPUO/I TOJypaciaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOTO U MapaJUICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PaclpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIhCA, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOpa WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

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

BEITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH STOM
dbopmynmupoBaTh TpobiieMy/3amady HW THIOTE3y Yy4eOHOro SKCIEePUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (M3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM HUCCIICTOBAHMS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,



HEoOXOouMbIe AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKON BETMYUHBL

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

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpE/ICTaBJICHUS y4eOHOW W HAyYHO-TIONMYJISIPHON MH(pOpMAIMU, TTOTYYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOIy4aeMyI0 HH(OpPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX 0€30MacHOr0 UCMHOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

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

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u OcHoBHBIC BUbI undpoBbie
Ne n/m P Kosmuects = IIporpammuoe (unpp )
TeM NMPOrpaMmbl NAeATeJbHOCTH o0pa3oBaTeIbHbI
0 4acoB cojiepKaHue
o0yyaromuxcs e pecypchbl
Paznen 1.OU3UKA U METO/Ibl HAYYHOI'O IO3HAHU S
®uszuka — Hayka o
OpUpoJIE. Hayunrie
prp ¥ N3yuenue Hay4HbIX
METO/bI MMO3HAHMS
(AMIIUPUIECKHUX u
OKPY’KaloIlleT0 MHpA.
TEOPETUUYECKHX) METO/IOB
Ponp skcnepumenTa u
MIO3HAHUS OKPY>KaIoIero
TEOpUU B TpoIecce
mupa. OOcyXaeHHe TpaHuIl
MO3HAHUSI  IIPUPOJIBI.
MPUMEHUMOCTH  (pU3MYECKUX
DKCIEPUMEHT B .
3aKOHOB M Teopuil. Paborta B
¢busuke.
rpymme o MOJIFOTOBKE
MopaenupoBanue . bubnuoteka [JOK
®u3nKa U METO/Ibl HAYYHOT'O . KOPOTKHX COOOIIEHHH O posu
11 2 ¢bu3nvecKkux sSBICHUN https://m.edsoo.ru/7f
MO3HAHUS u Mecte (U3NKU B HayKe U B
" MPOLIECCOB. . 41bf72
MPaKTUYECKOW  JIeATEeIIbHOCTH
Hayunsle rumnortessl. .
Iroaei. JleMoHcTpanus
®uU3NYECKUE 3aKOHBI U
aHAJIOTOBBIX U IU(POBBIX
TEOPUH. I'pannmbr
M3MEPUTENbHBIX npuOopoB,
MIPUMEHUMOCTH
KOMITHIOTEPHBIX JaTYUKOB.

(u3MUeCKUX 3aKOHOB.
[TpunIMn
coorBercTBUA. Poib u
MecTo  (U3MKH B
(dbopmMupoBaHUU

OcBoeHne OCHOBHBIX IPHEMOB
paboThI c g poBoi
nabopaTopueit o ¢pusuke
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COBPEMEHHOM
Hay4HOU KApTUHBI
MHpa, B IPAKTUYECKOU
NEeATEIbHOCTH JIFOAEH

Hroro no pazgeny

Paznesa 2.MEXAHUKA

2.1 Kunematuka

Mexanunueckoe
JIBU)KEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOIO
neuxeHus. Cucrema
orcuéra. TpaekTopus.
Ilepememnienue,
CKOPOCTH (cpennsist
CKOpOCTb,
MIHOBEHHAas
CKOPOCTb) u
YCKOpEHHE
MaTepuaibHON TOYKH,
UX NPOEKUHWH Ha OCH
CHUCTEMBI KOOpAMHAT.

Cnoxenue
NepeMenieHun u
CIIOKEHUE CKOPOCTEH.
PaBHOMepHOE 51
PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE

nBkenue. I'paduxu
3aBHCUMOCTH

[IpoBeneHue HKCIIEpUMEHTA:
U3y4EHUE  HEPABHOMEPHOIO

JBHXXCHUA C O CIbIO
OIIPCACIICHUSA MT'HOBEHHOM
CKOpPOCTH; HCCIICAOBAHUC
COOTHOLICHUA MCKOAY
MyTIMHU, HpOﬁI[CHHBIMH

TEJIOM 3a IOCJeA0BaTEIbHbIE
paBHBIE MIPOMEXYTKH
BpPEMEHHU npu
PaBHOYCKOPEHHOM JBM)KEHUU
C HayaJbHOM  CKOPOCTHIO,
paBHOM  HYNIIO; U3YyYEHHE
JIBIJKCHUS 1IAapUKa B BS3KOH
KUJKOCTH; U3Yy4YEHHE
JIBIDKCHUSI Tella, OpOIIEHHOTO
ropu3oHTabHO. OOBSICHEHUE

OCHOBHBIX MIPUHIUIIOB
JIEUCTBHS TEXHUYECKUX
YCTPOMCTB,  TaKUX  Kak:
CIIUJIOMETD, LIECITHBIE 51
peMEHHBIE rnepenadu

JBHXKXCHHUA, H yCJIOBI/Iﬁ nux

bu6nmorexa LIOK
https://m.edsoo.ru/7f
41bf72
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KOOpJAMHAT, CKOPOCTH,
YCKOPEHHS, TyTH U
nepeMenieHus
MaTepuaIbHON TOYKH
oT BPEMECHHU.
CBoOomHOE majcHUE.
Yckopenue
CBOOOJHOTO TIaJCHUA.
Kpusonnueiinoe
JIBHKeHUe. JIBUKeHHE
MaTepUaIbHON TOYKH
0  OKPYXHOCTH C
MOCTOSTHHOM I10
MOJYJIO  CKOPOCTBIO.
YrinoBas ~ CKOpOCTb,
JINHEHAsA  CKOPOCTb.
Ileppon m wyacrtora
oOpareHusl.
LlenTpoCcTpeMHUTENBHO
e YCKOpPEHHE.
TexHuueckue
yCTpPOMCTBA
UTMPAKTUYECKOE
MIPUMEHEHHUE:
CIIUJIOMETP, JBMKEHUE
CHapsOB, IICTHBIC U

peMéHHBIC nepeaauun

0€30IMaCHOT0 HCIOJIb30BAHUS
B  IIOBCEOHEBHOU
Pemenne pacuérHbIX 3amad
SIBHO 3aJaHHON (HU3UUIECKOM
MOJIENIBIO C HCIIOJb30BAaHHEM
dbopmyn
kuHeMmatuku. lloctpoenune u

JKHN3HU.

OCHOBHBIX
aHaIu3 rpadukoB
3aBUCUMOCTEN
KHHEMATUYCCKHUX BCIIMYUH OT
BPEMEHU JI1 PAaBHOMEPHOIOU
PaBHOYCKOPEHHOTO
MPSIMOJIMHEHOTO  JIBU>KEHHSL.
Pacnio3naBanue (Qusnueckux
SBJICHUN B y4Y€OHBIX OIbITaxX
U OKpyXaroleu
paBHOMEpHOE u

KU3HU:

PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE
CcBOOOJIHOE  MaJieHHe

NBIKEHUE,
Ten,
JBIJKEHHE 1O OKPYKHOCTH.
Onucague  MEXaHUYECKOI'O
JIBIDKEHUS C MCIIOJIb30BAaHHEM

buznyecKux BEJINYUH:
KOOpJUHAaTa, yTh,
nepeMenieHue, CKOpPOCTb,
YCKOPEHHE. Pa6ora B

rpynnax npy IUIaHUPOBAHMH,
IIPOBEICHUU u
MHTEPIIPETALIMM  PE3YJIbTaTOB




OIIBITOB u aHaJIn3¢C
JOITIOJIHUTCIIbHBIX
HCTOYHHUKOB I/IH(bopMaI_[I/II/I 10
TEMEC

2.2

JlmHaMuka

[Tpunamn
OTHOCUTEIBHOCTH
lanunes. [TepBriit
3aKOH HeroTona.
HNuepunanvHbie
CHCTEMBI oTcuéra.

Macca Tema. Cuia.

[Tpunmn

CyNEpPHO3HUIMU  CHIL.
Bropoit 3aKOH
HreroTona I
MAaTepUAIbHON TOYKH.
Tpernii 3aKOH
HeroTona I

MaTepHaIbHBIX TOYEK.
3aKkOH  BCEMHPHOTO

TATOTCHHUSI. Cuna
TSIKECTH. [TepBas
KOCMHYECKast

CKOpOCTb. Cuna
YOPYTOCTH. 3akoH

I'yka.  Bec  rena.
Tpenue. Bunsl Tpenus
(TIOKOS1, CKOJIBXKEHUS,
Ka4eHHsI). Cuia
TpPEHUs. Cyxoe

CpaBHeHue Mmacc
B3aWMOJICUCTBYIOIIUX  TEJL
N3yuenue 3aBUCUMOCTH CHJIBI
yOpyroctTu ot naedopmanuu;
CpaBHEHHE  CHJI  TpPEHUSA
MOKOS, KaueHHUsI u
CKOJIb)KCHUS. OOBsicHeHue
HeBecomocTu.  IIpoBenenue
AKCIIEPUMEHTA:

HCCJIC/IOBAHNE 3aBHCHUMOCTHU
cui YOPYTOCTH,
BO3HHUKAIOIINUX B MPYXUHE U
pe3nHOBOM  oOpasie,  OT
uxaedpopmanuu; — U3y4eHUE

JIBUKECHUSA Opycka o
HAKJIOHHOM IJIOCKOCTH;
HCCIIEIOBAHUE YCIIOBHM

paBHOBECHSI TBEPIOTO TeEa,
UMEIOIIET0 OCh BpalllCHUS.
OObsicHEeHHEe 0COOEHHOCTEH
pPaBHOMEPHOTO u
PaBHOYCKOPEHHOTO

MPSIMOJTMHEHHOTO JABM)KCHUS,
CBOOOIHOIO TaJ€HHUSA TeEI,
JIBIDKCHHSI TIO OKPYKHOCTH Ha
ocHOBe 3akoHOB HrroTOHA,

bubmnoreka IIOK
https://m.edsoo.ru/7f
41bf72
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tpenue. Cuna TpeHus
CKOJIb)KGHUS U Ccuia

TpPEeHUS TTOKOSL.
Koaddurment
TpEHUsI. Cuna

COIIPOTUBJICHUA npu
ABHUKCHUN TCJ1a B
KHUOKOCTH MHMJIM Trase.
[ToctrynarenbHoe u
BpallareiabHoe

JBUKEHHE a0COJIIOTHO

TBEPIOTO Tena.
MowmenT CHJIBI
OTHOCHUTEIBHO ocH
BpalICHUSI. [Tneqo
CHIIEL. Ycnosus

paBHOBECHST TBEPIOIO

3aKOHa BCCMHUPHOTO
TATOTCHMUA. OOBsicHEHHE
OCHOBHBIX IIPUHIUIIOB

JENCTBUS MOIUIUITHUKOB M X
MPAKTUYECKOT0 MPUMEHEHHUSI.
OO0ObsicHeHUE JIBUKCHHUSI
UCKYCCTBCHHBIX CITyTHUKOB.
Pemenne pacu€rHbIX 3amad
SIBHO 3aJIaHHOW (PU3UIECKOU
MOJIENIBI0 C HUCTIOJIB30BaHUEM
OCHOBHBIX 3aKOHOB U (OopMyIT
nuHamMuku.  PacmosnaBanue
buznyeckux  ABIEHUN B

yueOHBIX OIbITax U
OKpY’Karolen JKU3HHU:
WHEpLUs,  B3aUMOJICHCTBHE

Ten. AHamu3  (PU3MYECKUX

2.3

3aKOHBI COXpaHEHUs B
MEXaHHKe

Tena.  TeXHWYecKHWe  TPOIECCOB M SBICHUH C
ycTpoiicTBa U HCIIOJIb30BAaHMEM 3aKOHOB U
MIPAKTUYECKOE HPUHIUIIOB! 3aKOH
IIPUMEHEHHUE: BcemupHoOro tarorenus, |, Il
IO IIIMITHUKH, u |ll  3akonsr HpioTOHA,
JIBYDKEHUE MPUHITUI CYTIEPTIIO3HUIINN CHII,
HCKYCCTBEHHBIX NPUHIUIT  PaBHONIPABHOCTH
CITyTHHKOB WHEPIATBHBIX CHCTEM
oTcyéra
Nmnynse [TpoBeneHue 3KcrepUMEHTa:

MAaTepHAIBLHON TOYKH
(Tena), CHUCTEMBI
MaTepualbHbIX TOYEK.

U3Yy4eHUe abCOIOTHO

HEYNpyroro ynapa
MTOMOIIBIO JBYX OJMHAKOBBIX

bubnunorexa LIOK
https://m.edsoo.ru/7f
41bf72
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Nmvmnynsc  cuibl H

HU3MCHCHUEC HMIIYJIbCAa

Tena. 3aKoH
COXpaHEHUS
UMITyJIbCa.
PeakTtuBHOE
JBUJKEHUE. Pabora
CUJIBI. MomHocTh
cunel. Kunermueckas
SHEPTHs
MaTepUaIbHON TOYKH.
Teopema 00
H3MEHEHHUU
KHHETHYECKOM
SHEPTUH.
ITorenmmansHas
SHEPTHS.
ITorenmmansHas
SHEpTUs yIpyro
nepopMUpOBaHHON
MPYKUHBI.
ITorennumansHas

SHEprHsl Teja BOIU3H
MTOBEPXHOCTH  3E€MIIH.
ITorenmmansHBIE u
HETIOTEHIINaTbHbIE

cuibl. CBsizb paboThI
HETMOTEHIUAIbHBIX

CWI C U3MEHEHUEM

MEXaHUYECKOU

HUTSHBIX MasiTHUKOB;
UCCIIeIOBaHUE CBS3H PabOThI
CUJIBI c W3MEHEHHUEM
MEXaHMYECKON PHEepruu Temna
HAa TpUMEpe  pacTsHKEHUs

pe3uHoBoro »xryra. OneHka

a0COTIOTHBIX u
OTHOCHUTEJIbHBIX

IIOTPEIHOCTEN  MU3MEPEHUMU
bu3znyecKux BEJIMYMH.

Pemenne pacu€rHsix 3amau c
SIBHO 3aJaHHON (HU3UYECKOI
MOJCJBI0 C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (opMyIT

JUHaMUKHN n 3aKOHOB
COXpaHEHUs. Pemenue
Ka4C€CTBCHHBIX 3a1a4 C
ONOpOM HAa W3Y4YCHHBIE B
paszene «MexaHuKka»
3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue SBJICHUS.
Onucanve  MEXaHMUYECKOTO

JIBUKEHHS C UCIIOJIb30BAHUEM
buznyecKux BEJINYMH:

HMITYJIbBC TEJa, KHHETHYCCKAasA

SHEPTHUS, MMOTEHIIHATbLHAS
SHEpPrus, MeXaHu4JecKas
pabora, MeXaHu4JecKas
MOIIHOCTb. Ananus

(GU3NYEeCKUX TPOIECCOB H




SHEPTUH CUCTEMBI TEI.
3akoH COXpaHEHUs
MEXaHUYECKOU
SHEpPruu. YHpyrue u
HEynpyrue
CTOJIKHOBEHHUSI.
TexHuueckue
YCTpOMCTBA u
MPaKTHUYECKOE
MIPUMEHEHHUE:
BOJIOMET,
MPYKUHHBIN

KOIIEp,

MUCTOJIET,
paker

JBHXXCHUC

SIBJIEHUA C HUCIIOJIb30BAaHUEM

3aKOHa COXpaHEHHUS
MEXaHUYECKOI SHEpruy,
3aKOHa COXpaHEHHUS
UMITyJIbCa. OO0bscHenue
OCHOBHBIX MPUHIIUIIOB

JICUCTBHUSL WU IPAKTUYECKOTO

MPUMEHEHUSI  TEXHHYECKUX
YCTPOMCTB, TaKUX KakK:
BOJIOMET, KOIEP, NPYKUHHBIN
ITACTOJIET. OOmbsicHeHne
JIBJKEHHSI PaKeT ¢ OMOpOi Ha
W3y4YEHHbBIE buznueckue
BEJIMYUHBI u 3aKOHBI
MexaHuku. HMcnonbs3oBaHue

MIPU TIOJITOTOBKE COOOIICHHI
0 TPHUMCHCHHU  3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTMI IS TIOMCKa,
CTPYKTYpUPOBaHHSI,

HUHTEPIPETAINH 51
TIPEICTaBICHHS
uH(popMaluuy,

aHaJn3

KPUTUYECKHAN

MOJTy4aeMou
unpopmanun  [IpoBenenue
KOCBEHHBIX WU3MEPEHHU,
HCCIIEIOBAHUIN 3aBUCUMOCTEN
buznuecKux BEJIMYUH,

MpOBEpPKa MIPEITI0KEHHBIX




TUIo0TE3

Uroro no pazgeny
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Paznea 3.MOJIEKYJ/IAPHAS ®U3NKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-

KMHETUYECKOU TEOPUH

OcHoOBHbIE
IIOJIOKECHHUS
MOJIEKYJISIPHO-
KHMHETUYECKON TEOPHUH

" 1754 OTIBITHO®
000CHOBaHUE.
bpoyHnoBckoe
JIBUKCHHE.

Huddys3usa. Xapaxrtep
JIBUKCHHUSI u
B3aMMO/ICHCTBHS
YaCTHII BEIIECTBA.
Monenu CTPOEHUSA

ra3oB, JKHUJIKOCTEH W
TBEPABIX Ten 51
OOBSACHCHHE CBOMCTB
BEIIECTBA HA OCHOBE
3TUX Mojeiei. Macca
U pa3Mepbl MOJIEKYIL.
KomnuectBo
BEIIIECTBA.
ITocTossHnas
ABoraznpo. TermioBoe
paBHOBECHE.
Temneparypa u eé
n3mepenue.  lllkana

IIpoBenenne sKCIEpPUMEHTA!
OIPECIIEHNE Macchl BO3yXa
B KJIACCHOM KOMHAaTe Ha
OCHOBE HW3MEpEeHHIl 00bEMa
KOMHATBhl, JIaBJICHUS U
TEMIIEpaTypbl BO3/lyXa B HEW;

HUCCICIOBAaHUEC 3aBUCHUMOCTHU

MEXIY napaMeTpamu
COCTOSIHUS pa3peKEeHHOT0
raza. OueHka aOCOJIOTHBIX U
OTHOCHUTEJIBHBIX

IIOTPEHIHOCTEN  M3MEPEHMI
buznyecKux BEJINYMH.
OObscHeHne OCHOBHBIX
MPUHIIATIOB JNeUCTBUI

TepMoMeTpa U OapomeTpa u
yCIOBUH UX  0€30MacHOro
UCTIOJIb30BaHUS B
MOBCETHEBHOM KHU3HH.
Pacnio3HaBanue (Qu3NUECKUX
SIBIICHUI B y4eOHBIX OIIBITaxX
U OKpYXAaroIeh  KU3HHU:

nuddy3us, OpOyHOBCKOE
JIBIKEHHE. Omnucanue
TEIJIOBBIX SIBJICHUMN C
HCIIOJIb30BaHUEM

bu6nmorexa LIOK
https://m.edsoo.ru/7f
41bf72
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temrepatyp Llenbcus.
Mogenpr WHIeaJILHOIro
rasa. OcHOBHOE
ypaBHEHUE
MOJICKYJISIPHO-

KMHETUYECKON TEOPUH

UJ1eaIbHOTO rasa.
AOconoTHas
TeMIiepaTypa KaK
Mepa cpenHen
KHHETHUYECKON
SHEPIHMH  TEIUIOBOIO
JBUKEHUS YaCTHI]
rasa. [ITkana
TeMIiepaTyp
KensBuna. ['a3zoBbie
3aKOHbl.  YpaBHEHHE
Menneneensa—
Knaneiipona.  3akon
anpToHa.
H3onpouecceis
HWJICATBHOM Tra3e ¢
TTOCTOSTHHBIM
KOJIMYECTBOM
BEIIECTBA.
I'padnueckoe
MpeACTaBICHUE
H30IPOLIECCOB:
HA30TEPMA,  HM30X0pa,

n3obapa.

buzngeckux BEJIMYMH:

JaBJICHUC Ta3a, TEMIIEpaTypa,

CpEaHAA KHHETHYCCKast
SHEPIrusa Xa0THYECKOI'O
JBWKCHUA MOJICKYII,
CpCAHCKBaApPATHUYIHAA

CKOPOCTb MOJIEKYJ. AHanu3
¢u3nyeCKuXx MPOLECCOB U
SIBJICHUM C WCHOJb30BaHUEM
MKT,
CBSI3U CpeAHEH KHHETUYECKON
SHEPTUH
JBIKEHUSA MOJIEKYIT c

abCONIIOTHON TeMIlepaTypoi.

ra3oBbIX 3aKOHOB,

TCIIJI0OBOI'O

Pemenne pacu€rHbIX 3amad c
SIBHO 3aJaHHON (DU3UYECKOM
MOJIEJIBIO C HCIIOJIB30BAHHEM
OCHOBHEIX TToJiokeHuit MKT,

3aKOHOB " bopmyn
MOJIEKYJISIPHON ¢bu3uKH.
PaGota B rpymnmax mpu

IJIAHUPOBAHUM, IIPOBEICHUU
u WHTEPIPETALNHI
pe3yinbTaTOB  ONBITOB U
aHalIM3e  JIONOJIHUTEJIBbHBIX
HMCTOYHUKOB MH(pOpManuu mo

TEMC




3.2

OCHOBEBI TCPMOAUHAMHUKN

10

TexHuueckue
yCTpOMCTBA u
MIPaKTHYECKOE
MIPUMEHEHHUE:
TEpMOMETp, bapoMeTp

TepMmoguHamMuyeckas
cucrteMa. BHyTpeHHss
SHEprus
TEPMOIUHAMUYECKOM
CUCTEMBI U CIOCOOBI
eé W3MEHEHMUS.
KonnuecTBO TEMIOTHI
u pabora. BHyTpeHHss
SHEPTHs
OJIHOATOMHOTO
UJI€aTbHOTO rasa.
Bunanr
TEeIJIoNnepeaun:
TEIJIONPOBOAHOCTb,
KOHBEKIIUS,
W3JIy4YeHHE. Y AenbHas
TETIIOEMKOCTD
BEIIIECTBA.
KonuuectBo TemioTsl
Npu  Terionepeaaye.

IMousarue 00
annadaTHOM
MpoIIeCCe. ITepBsrit
3aKOH

TEPMOANHAMHKHU.

IIpoBeneHue HKCIEpUMEHTA:

HU3MEpEHHE yAEIbHOU
TEIII0EMKOCTH BELIECCTBA.
Onenka  aOCOJIOTHBIX U
OTHOCHUTEJIBHBIX
IIOTPEIHOCTEN  M3MEPEHUMU
buznaeckux BEJIMYMH.
N3yuenue monenell nmapoBou
TypOUHBI, JBATATEIIS
BHYTPEHHETO CrOpaHusl,
PEaKTUBHOTO JIBUTATEJIS.
OObsicHeHnE IIPUHLIUIIOB
JEUCTBHUS U YCIIOBUM
0e301macHoro
HCIIOJIb30BaHUSB
ITOBCEJTHEBHOM KU3HU
JIBUTATENs BHYTPEHHETO
CropaHus, OBITOBOTO
XOJIOUJIbHUKA,
KoHAaunuoHepa.  OmnwucaHue

CBOMCTB T€l U TEIUIOBBIX
ABJICHUN C HCIIOJIb30BAHUEM
buznyecKux BEJINYMH:
JIaBJIEHUE Ta3a, TeMIleparypa,

KOJIMYECTBO TCIIJIOTHI,

bubmnoreka IIOK
https://m.edsoo.ru/7f
41bf72
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[IpumeHeHne nepBoro
3aKOHA
TEPMOJMHAMUKHU K
M30IPOIIECCaM.
I'paduaeckas
WHTEpHpeTanus
pabothl ra3a. Bropoii
3aKOH
TEPMOJIMHAMHKH.
Heob6patumocts
MIPOLIECCOB B MPUPOJE.
TernnoBele  MAaIIUHBL.
[IpuHnunel  AeicTBUs
TEIIOBBIX MaIlIHH.
[TpeobpazoBanus
SHEPTHH B TEIUIOBBIX
MalyHax.
Koadpdunuent
MIOJIE3HOTO  JEHCTBUSA
TEIUIOBOU
[ukn KapHo wu ero
KOA(QPUIIHEHT
MOJE3HOr0 JeHCTBUS.

MAalIWHBI.

OKOJIOTHUCCKHE
poOIeMbI
TETJIOOHEPTETHUKH.
TexHuueckue
YCTPOMCTBA u
MPaKTHUYECKOE
MIPUMEHEHUE:

BHYTPEHHSS SHEprus, padbora
raza. PemieHne pacyéTHBIX
3a7a4 ¢ 3a/IaHHOM
(Gu3nYecKO  MOAENBI ¢

HUCIIOJIB30BAaHHUEM  OCHOBHBIX

SIBHO

3aKOHOB u dbopmyn
MOJICKYJISIPHOW ~ (U3HKH U
TEepMOJMHAMUKHU.  PemeHue
KaueCTBEHHBIX  3aJla4y c

OIIOpOM HAa W3Y4YCHHBIE B
pazzerne «MonexynsipHas
du3nKa M TEPMOIMHAMHUKAY
3aKOHBI, 3aKOHOMEPHOCTH H
¢usznueckue sABiaeHUsA. Pabora

B Ipymmax
JIOTIOJTHATEIIbHBIX

Opu  aHalu3e

MCTOYHUKOB MH(pOpManuu 1o
TeEME




3.3

ArperatHble COCTOSIHUS
BelecTBa. Pa3oBLIe
Iepexoabl

JIBUTATEh
BHYTPEHHETO
Cropanus,  ObITOBOU
XOJIOTUJIBHUK,
KOHTUITOHEP

[Tapoobpa3zoBanue

KOHJICHCAIIHSL.
Hcmapenue u
KUIICHHUE.
AOcomoTHas u
OTHOCHTEIbHAS

BJIQXXHOCTh ~ BO3JyXa.
Hacsiennsiit map.
VY nenpHas TEIJIoTa

napooOpazoBaHMUsL.
3aBUCUMOCTh
TEMIEPATYPHI
KWUIIEHHS OT JaBJICHHUS.
TBépnoe TEJIO.
Kpucramnuueckne u
amop(gHbIe Tena.
AHuszoTponus

CBOMCTB KPHUCTAJLIOB.
Kunkue KpuUCTAILIBI.
CoBpeMeHHbIE
MaTepuabl.
IInaBnenue u
KPUCTAJTU3AIINS.
VnenpHas TEmJIoTa
IUIABIICHHUS.

IIpoBeneHue HKCIEpUMEHTA:
U3MEpPEHUE  OTHOCHUTEIbHOU
BIQXKHOCTH Bo3ayxa. OrneHka
abCONIOTHBIX u
OTHOCHUTEJIBHBIX

IIOTPEIHOCTEN  M3MEPEHUMU

buznaeckux BEJIMYMH.
N3yuenue CBOWCTB
HACBHIIIEHHBIX napos,
croco0oB U3MEpeHus
BJIKHOCTHU Habmonenue

KUIEHUSI TPU MOHMXEHHOM
JIABJICHWW, HArpeBaHus U
IUIaBJICHUS

KPUCTAJUTMYECKOTO BEIECTBA.
OOvbsicHeHne IPUHLIUIIOB
IEUCTBUS u YCIOBUI
0E€30IaCHOT0 HCIIOJB30BaHUS
B  TIOBCCAHCBHOM  JKM3HU
TUTPOMETpPA,  ICUXPOMETPA,
KaJIOPUMETPA. N3yuenne
TEXHOJIOTHI MOJTy4YEeHUs
COBpPEMEHHBIX MAaTepHajoB, B
TOM YHUCJI€ HAHOMAaTEpUAJIOB.
Pemienue pacu€THbIX 3amad ¢

bubmnoreka IIOK
https://m.edsoo.ru/7f
41bf72



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

Cybnumarus.
YpaBHEeHHE TEIIOBOTO
Oaytanca.
TexHuueckue
yCTpOMCTBA u
MPaKTUYECKOE
MIPUMEHEHHUE:
TUTPOMET u
TICUXPOMETP,
KaJIOpUMETD,
TEXHOJIOTHH
MOJIy4eHUs
COBpPEMEHHBIX
MaTepuaioB, B TOM
YUCIIe
HaHOMAaTepHaIOB, W
HaHOTEXHOJIOTUU

SIBHO 3aJlaHHOW (PU3UIECKON
MOJICNIBI0 C HUCIIOJIb30BaHUEM

ypaBHECHHUS TEIUIOBOIO
OanaHca. Pemmenne
Ka4eCTBEHHBIX 3a7a4 c
OIopon Ha  H3y4YCHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U
dusnyeckue  ABICHUS IO
TEME. Pacno3naBanue
Gu3MYeCKUX  SBIICHUH B
y4eOHBIX OIIBITaxX u
OKpYKaromien KHU3HU:

nedopmaruss  TBEPIBIX Te,
HarpeBaHue W OXJaXJICHUE
T€JI, U3MEHEHUE arperaTHbIX
COCTOSTHHUH BEIIECTBA u

00BSICHEHHME WX Ha OCHOBE

3aKOHOB u bopmyn
MOJIEKYJISIPHOM buzuKy.
Hcnonb3oBanue
MH(OPMALIMOHHBIX
TEXHOJIOTHH IS  IIOHCKa,
CTPYKTYpPHUPOBAHUS,
WHTEPIpETAINN 51

npeJcTaBieHuss nHGopMaluu
MIPU TIOJITOTOBKE COOOIICHHI
0  TIPUMEHEHUU
MOJIEKYJIAPHON

3aKOHOB
¢usukn  u
TEPMOJMHAMHUKHN B TEXHUKE U
TEXHOJIOTUSIX




Hroro no pazaeny
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4.1 DneKTpocTaTUKa

10

DnekTpu3anus  Tell.
DNEeKTpUUECKUI
3apsa. JBa  Bugaa
ANEKTPUUYECKUX
3apsIoB.
IIpoBonHuKH,
TUDIIEKTPUKU u
MOJIYTIPOBOIHUKH.
3aKoH COXpaHEHHUs
ANEKTPUUYECKOTO
3apsja.
BzaumopeiictBue
3apsa0B. 3akoH
Kynona.  Toueunsrii
SIEKTPUUECKUN 3apsil.
DNEeKTpUUYECKoe IOoJIE.

HanpsoxénaocTthb
JJEKTPUYECKOTO TOJIA.
[TpunIMn
CYTIEPIIO3UIINHI
JIEKTPUYECKUX

TIOJIEH. JInaun
HaIpPsHKEHHOCTH
JJEKTPUYECKOTO TIOJIA.
Pa6ora cui
3JEKTPOCTATHYECKOTO

TOJIS. IMTorenmuai.

IIpoBeneHue HKCIEpUMEHTA:
U3MEPEHUE DIIEKTPOEMKOCTH

KOHJIEHCATOpA. Ouenka
a0COTIOTHBIX u
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN  M3MEpEeHUi
buznueckux BEJIMYHH.
Uzyuenue MPUHIIUIIOB
JICHCTBHS 3JIEKTPOCKOIIA,
AIIEKTPOMETPA,

KOHJIEHCATopa. Nsyuenne
NPUHIIAIIOB ~ JICHCTBUSA U

yCIIOBUH 0e30MmacHOro

MIPUMCHCHUSA B IIp aKTUYECKOH

JKU3HU, KOIIMPOBAJILHOTO
anmapara, CTpYHHOTO
IIPUHTEPA. Paccmorpenne
buznyecKux OCHOBaHUU

AIEKTPOCTATHYECKON 3aIUTHI
u 3a3eMIIeHUs
aneKkTponpubopoB. PemieHue
pacuéTHBIX 3aJa4 C SBHO
3alaHHOU bu3nueckoit
MOJIETIBIO C HCIIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (OopMYJT
AJEKTpocTaTuku.  Pemenue

Ka4C€CTBCHHBIX 3aaa4 C

bubmnoreka IIOK
https://m.edsoo.ru/7f
41bf72
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Paznoctb
MOTEHIIUAJIOB.
[IpoBoiHMKH
TUDIIEKTPUKU B
ANEKTPOCTATUYECKOM
ToJIE.
Jusnexrpudeckas
MIPOHUIIAEMOCTb.
DNEeKTPOEMKOCTb.
Konpaencarop.
DNEeKTPOEMKOCTh
MJIOCKOTO
KOHJICHCATOopA.
DHeprus

3apsSHKEHHOTO
KOHJIEHCATOopa.
TexHuueckue
YCTpOMCTBA u
MPaKTHYECKOE
MIPUMEHEHHUE:
3JEKTPOCKOTI,
3IEKTPOMETP,
AJIEKTPOCTaTHYECKAs
3aIlnTa,
AIEKTPOTPUOOPOB,

3a3€MJICHHUEC

KOHJICHCATOP,
KOIIMPOBAJIbHBIN
anmapar, CTpPYWHBIN

IIPUHTED

0mopon Ha  H3y4YCHHBIE

3dKOHbI, 3dKOHOMCPHOCTH H
(l)I/ISI/I‘IeCKI/Ie SIBJICHUS
SJICKTPOCTATHUKHU.

Pacno3naBanue (Qusnmueckux
SBJICHUN B Y4YEOHBIX OIIbITaX
U OKpYyXaroleu
AIEKTPU3ALIMS

KU3HU:

TE,
B3aUMOJICUCTBUE 3apsf0B H
00BsICHEHME WX Ha OCHOBE

3aKOHOB u bopmyn
anekTpoctatuku. OmnucaHue
M3YYEHHBIX CBOICTB

BEIIIECTBA M DJIEKTPUUYECKUX
SIBJICHUU C WUCIIOJIb30BAaHUEM

buznyecKux BEJINYMH:
AIEKTPUYECKUIN 3aps,
HaIPsKEHHOCTD
JIIEKTPUYECKOTO 0JIs
MOTEHLINA, pa3HOCTb
MIOTEHIIAAJIOB,
ANEKTPOEMKOCTb. Ananuz
¢bu3NYeCKUX MPOLECCOB U

SIBJIEHUU C WCIIOJL30BaHUEM
(bu3NYECKUX 3aKOHOB: 3aKOHA
COXPAaHEHUS AJIEKTPUUECKOTO

3apsga, 3akoHa  Kynona.
PaGotra B rpymmax mpu
aHaJu3e  JOMOJHUTEIbHBIX

UCTOYHUKOB HH(POPMALUU H




4.2

IToCTOSHHBIN DIIEKTPUYECKUN
TOK. TOKH B pa3iIMYHBIX
cpenax

12

DNEeKTPUYECKUM  TOK.

VcaoBus
CYILIECTBOBaHUS
3JIEKTPUYECKOIO TOKA.
Hctounuku TOKa.
Cuna TOKA.
ITocTossHABIN TOK.

Hanpsokenune.  3akoH
Oma jans  yyacTka
Lenu. DIIEKTPUUECKOe
CONPOTHUBIICHUE.
YaenpHOE
CONPOTHUBIIEHUE
BEIIECTBA.
ITocnemoBarennpHOE,
napajieNbHOe,
CMeIIaHHOE
COEIMHCHHE
mpoBOoAHUKOB. Pabota
3IEKTPUUYECKOTO TOKA.
3aKoH JIxoyisa—
Jlenia. MouHoCTh
AIEKTPUIECKOTO TOKA.
DIIEKTPOABUKYIIIAS
Cujla W BHYTPECHHEE

MOATOTOBKE COOOIIEHUH O
IIPOSIBIICHUHU
AJIEKTPOCTATUKH B
OKpYXaloIIeH  JKM3HH U
MPUMEHECHHUU UX B TEXHHUKE

3aKOHOB

IIpoBeneHue HKCIEpUMEHTA:
U3y4eHUe

COEIMHEHUS
m3mepenne JJ[C ucrouHuka
TOKAa M €ro BHYTPEHHEro

CMEIIaHHOTO
PE3UCTOPOB;

COIIPOTUBJICHUS, Ha6JHOILeHI/I€

AJIEKTPOIIU3A. Oruenka
aOCONIIOTHBIX u
OTHOCHUTEJIbHBIX

MOrPEIIHOCTEN  U3MEPEHUM
buznuecKux BEJIMYMH.
OObsicHeHnE MPUHIUIIOB
JEUCTBHUS U YCIIOBUM
0e30macHOro  MpPHUMEHEHHS
amrepMeTpa, BOJIbTMETA,

pcocrata, UCTOYHUKOB TOKa,
SJICKTPOHArpeBaTCIbHBIX n
SJICKTPOOCBETUTCIIBHBIX

npubopoB,
COIIPOTHUBIIEHUS, BAKYYMHOTO

TEPMOMETPA

JIMoJa, TEPMUCTOPOB n
(boTOpe3uUCTOpOB,
[OJIyIPOBOJHUKOBBIX
JIMOJIOB,
Pemienue pacu€THbIX 3amad ¢

TraJJbBaHHUKU.

bubmnoreka IIOK
https://m.edsoo.ru/7f
41bf72
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COMPOTHUBIICHUE
MCTOYHHUKA TOKA.
3axkoH Oma TUIA

MOJTHOW  (3aMKHYTOM )
ANEKTPUYECKON IIeTH.
Kopotkoe 3ambikanue.
DneKTpoHHAas
MIPOBOJIUMOCTh
TBEPABIX  METAJLIOB.
3aBUCUMOCTh
COTMPOTUBIICHUS
METaJJIOB oT
TEMIEPaTypHI.
CBepXmnpoBOAUMOCTb.
DNEeKTPUYECKHI TOK B
BaKyyMe.
AJIEKTPOHHBIX ITyYKOB.

CaoiicTBa

[TonynpoBoAHUKH.
CoOcTBeHHas u
MIpUMeCHast
MIPOBOJMUMOCTH
MOJIYTIPOBOTHUKOB.
CaoiicTBa p—n-
nepexoa.
[TonmynpoBOAHUKOBBIE
pUOOPHI.
DNEeKTPUUECKU TOK B
pacTBopax u
pacrmiaBax
ANEKTPOJIUTOB.

SIBHO 3aJlaHHOW (PU3UIECKON
MOJIETIBIO C HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (OopMYIT
TEMBI «ITocTostHHBIN
AIIEKTPUYECKUIT TOK».
PacnioznaBanme ¢u3nuecKux
SIBIICHUH B y4EOHBIX OIBITaxX
U OKpYyXaroleu

QJICKTpHUYCCKAasA

JKU3HH:
MIPOBOJIUMOCTb, TEIJI0BOE,
CBETOBOE,
MarHuTHOEe JEHCTBHS TOKa.
Amnanus AJIEKTPUUCCKUX
SBIICHMM W  TIPOIECCOB B

XUMHNYCCKOC,

LEensX IOCTOSHHOTO TOKa C
UCIIOJIb30BAaHUEM  3aKOHOB:
3akoH OMa, 3aKOHOMEpPHOCTHU
MOCJIE€0BATEIBHOTO U
NapaJUIEIbHOTO  COEIMHEHUS
IIPOBOJHMKOB, 3aKOH
Hxoyns-Jlenna.  Onucanue
M3YYEHHBIX CBOWCTB BEILLECTB
U 2JIEKTPUUYECKUX SIBJICHUH C
HCIOJIb30BaHNUEM
buznyecKux BEJINYMH:
AIEKTPUYECKUN 3apsll, cuia
TOKa, INEKTPUYECKOE
HaIpsDKEHUE, JJIEKTPUYECKOe
COIPOTHBIICHUE,

norennuanos, JJIC, pabora

pa3HOCTh




DNEKTPONIUTHYECKAs
JUCCOIALUS.
DIIEKTPOJIN3.
DIJIEKTPUYECKUH TOK B
rasax.
CamoCTOSITeTbHBI U1
HECAMOCTOSITEIbHbBIN
paspsa. Monnus.
[lna3zma. TexHuueckue
YCTpOMCTBA u
MPaKTHYECKOE
MIPUMEHEHHUE:
aMIepmeTp,
BOJIBTMETpP, PEOCTAaT,
HUCTOYHUKU TOKa,
AJIEKTPOHArpeBaTeIbH
ble puoopHI,
3JIEKTPOOCBETUTEIIbHBI
e pubopHl,
TEPMOMETP
CONPOTHUBIICHNUS,
BaKyyMHBIN WO,
TEPMUCTOPHI u
(hoTope3ucTopHI,
MOJYTPOBOTHUKOBBIN
JTNOJT, TATbBAaHUKA

TOKa, MOIIIHOCTb TOKA.
Hcnons3oBanne
WH(pOpPMaAITMOHHBIX
TEXHOJIOTMI  IJIg1  IIOMCKa,
CTPYKTYpPHUPOBaAHUS,
UHTEpIpeTau 51

npeacTaBiIeHus MH(pOpMauu
IPH TOATOTOBKE COOOIICHUM
0 TPUMEHEHHH  3aKOHOB
MOCTOSTHHOTO TOKAa B TEXHHKE
U TEXHOJIOTHAX

Hroro no pasgeny
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PesepBHOE Bpems
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11 KJIACC

JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Kosmuectso  TIporpammmoe OcHOBHBIE BU/IBI (undposbie)
NPOrpamMMbl NeATe1bHOCTH o0pa3oBaTe/ibHbIE
4acoB coJep:KaHue
o0yuarouuxcst pecypcbl
Paszpen 1.9JIEKTPOINHAMUKA

[TocTostHHBIE IIpoBeneHue

MArHHTHI. JKCIIEPUMEHTA:  U3Yy4YEHUE

B3aumozneiictTB =~ MarHMTHOrO MOJS KaTYLIKH

€ TIIOCTOSSHHBIX ~C TOKOM; MCCIIEIOBaHUE

MarHuTOB. JIeHCTBUS MIOCTOSIHHOTO

MarnutHOoe MarHuTa Ha paMKy ¢ TOKOM;

none. Bekrop  wucciaegoBaHue SIBJICHUS

MAarHUTHOMN AIEKTPOMATHUTHOMN

WH]TYKIIAH. WHIYKIUU. Onenka

[TpunImMn a0COJIIFOTHBIX Hu
MarnuTHo€ mnoie. CYIEPIIO3ULINH OTHOCHUTEJIBHBIX bubmorexa HOK

11 11 . . https://m.edsoo.ru/7f41

DNIeKTpOMarHuTHask UHIYKIUS MAarHUTHBIX NOTPELIHOCTEH  M3MEpEHUH o -

noneit. Jlunum  puznueckux BEJIMYMH.

MarHuTHOMN OObsicHeHHe  TPUHIMIIOB

AHIYKIINH. IEUCTBUS u YCIOBUU

Kaptuna nuuuii ~ 6e30macHOro  MpPUMEHEHUS

MAarHUTHOMN MOCTOSIHHBIX MAarHuTOB,

WHIYKIAA TIOJISL  DJIEKTPOMAarHuTOB,

ITOCTOSTHHBIX AJEKTPOJIBUraTeNs,

MarHuTOB. YCKOPHUTEJIEH

MaruutHO€E 3JIEMEHTAPHBIX YacTHIl,

rnojue MHIYKIIUOHHOMU IIEYU.
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MPOBOJIHMKA  C
tokoMm. KapTtuna
JIMHUI
WHIYKITAN
MarduTHOI'O
IOJIS  JNIMHHOI'O
MPSIMOTO
MPOBOJIHUKA U
3aMKHYTOTO
KOJIBLIEBOT'O
MTPOBO/THHKA,
KaTyIIKH c
TOKOM. OngpIT
Opcrena.
Bsanmonelicteu
€ TPOBOJIHUKOB
¢ TokoMm. Cuia

Amrnepa, e€
MOZYJIb u
HallpaBJICHUE.

Cuna JlopeHua,
e€ Moaynp H
HarpaBJICHUE.
JBr>xeHue
3apsKEHHOU
YaCTHIIBI B
OJIHOPOJTHOM
MarHuTHOM
ToJie. Pabota

cunbl  Jlopenna.

Pemenne pacu€rHbIX 3a1ay

popmyin
<<MaFHI/ITHOC T10JIC.

Ha TPUMEHEHHUE
TEMBI
DJIeKTpOMarHuTHast

UHIYKIUS. Pemrenne
KAaueCTBCHHBIX  3a7ad ¢
OIIOPOM  HA  M3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HYECKUE SIBICHUS TEMBI
«MaraurtHoe oJe.
DJIeKTpOMarHuTHast

uHaykuus».  OnpeneneHue
HaIpaBJICHUSA BEKTOpa
WHIYKIUU MardHMTHOT'O
MOJIsI TIPOBOJHUKA C TOKOM,
CHUIBI

AMriepa U CHIBI

Jlopenuna.  PacnosnaBanne
bU3MYEeCKUX  SIBICHHM B
y4eOHBIX OMbITAaX u
OKpY’Karollen
B3aMMO/ICVICTBUE MAarHUTOB,
AJEKTPOMArHUTHAs
MHIYKIHA,

MAarHuTHOI'O

KHU3HU:

JIEUCTBHUE
oS Ha
TOKOM WU
3apsi.
AHanu3 31eKTPOMarHUTHBIX
SIBJICHUM C HMCIOIb30BaAHUEM

MPOBOJHUK C
JIBUOKYIIAMCS

3aKOHA JJIEKTPOMArHUTHOMN

WHIYKIUU. Onucanue




SIBnenue
3JIEKTPOMArHUTH
Ol  MHIYKIIWH.
ITorok BekTOpa
MarHUTHOM
WH]TYKIHAH.
DNEKTPOABUKY
mas cuiia
WH]TYKIIAH.
3aKkoH
3JIEKTPOMArHUTH
on UHIYKIUU
®apanest.
Buxpeoe
AIEKTPUIECKOE
ToJIe.
DNEeKTPOABUKY
mas cuiia
WHIYKIUU B
MIPOBOJIHUKE,
JBUKYIIEMCS
MOCTYTATEJIbHO
B OJHOPOIHOM
MarHuTHOM
none. IIpaBuiio
Jlenna.
NHAYKTUBHOCTS.
SIBnenue
CaMOMHAYKIUH.
DNEKTPOABUKY

HA3Y4YEHHBIX CBOWCTB
BEILIECTB u
3IEKTPOMArHUTHBIX

SIBJICHUI C UCIOJIb30BAaHUEM
busznueckux BEJINYUH:
WHTYKIAS MarHUuTHOTO

noyisi, cwia Amrepa, cuia
JlopeHna, MHIYKTUBHOCTH
KaTylIKHu, OHEPIHUiA
AIIEKTPUYECKOTO u
MarHUTHOTO HoJen




as cuiia
CaMOUHIYKIUH.
DHeprus
MarHUTHOT'O
OJI KaTYIIKU C
TOKOM.
DIEeKTPOMarHuT
HOE noJe.
TexHuueckue
YCTpPOMCTBA W
MPaKTUIECKOE
MIPUMEHEHHE:
MIOCTOSIHHBIE
MarHurThI,
AJIEKTPOMArHUT
Bl,
3JIEKTPOJIBUTATE
7b, YCKOpPHUTEIN

3JIEMEHTAPHBIX
YacTHll,
MHAYKIIMOHHAs
neyb
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
Konebarenbnas HccnenoBanue mapaMeTpoB
CUCTEMA. Kojie0aTeNnpbHOl cucTeMbl —  Bubanoreka IJOK
Mexanuueckue u
2.1 9 CBoOoHBIE nepuoa, 4acToThl,  https://m.edsoo.ru/7f41
AIIEKTPOMAarHUTHbIE KOJIeOaHus
MeXaHU4eCKue AMILTUTY/ 1B " dazer  €97C
KoJieOaHus. KosneOaHui  (NMpYKUHHBIN
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I'apmonunueckue
Kose0aHusl.
[Tepuon,
4acToTa,
aMILIUTY1a u
¢baza
KOJICOaHHI.
[IpyxuHHBII
MasTHHK.
MaremaTuaecKkn
174 MasATHHK.
YpaBHeHue
rapMOHHYECKHUX
KoJIe0aHMuii.
[IpeBpaienue
SHEPTHH npu
TapMOHUYECKHUX
KOJICOaHMSIX.
KonebarenpHbIiA
KOHTYD.
CB0OOIHBIE
3JE€KTPOMAarHuTH
ple KOJcOaHus B
HJIeaIbHOM
KoJIe0aTeIbHOM
KOHTYpE.
Amnanorus
MEXKIY
MCXaHNYCCKUMH
31

A/ninm MaTeMaTUYECKUI
HaOmronenue

KOJIeOaHUid.

MasITHHK).

3aTyXarouux
Uccnenosanue
BBIHY)KJICHHBIX ~KOJIeOaHUH.

CBOMCTB
HabGmonenue  peszoHaHca.
IIpoBeaeHue dKCIEpUMEHTA:!
HCCIICIOBAaHHUE 3aBUCHUMOCTH
Meproaa MajblX KOJICOAHHIA
rpy3a Ha HUTH OT JJIUHBI

HATH M  MacChl TIpy3a;
HCCIIEIOBAHUE TTEPEMEHHOIO
TOKa B LEITH nu3
IIOCJIEIOBATEILHO
COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIKA |
pesucropa. Onenka
a0COTIOTHBIX 31
OTHOCHUTEIBHBIX
MOrPEIIHOCTEN  U3MEPEHUN
buznuecKux BCJIMYHH.
OObscHEHUE MPUHIUIIOB
IEUCTBUS u YCIOBUU
0€30MacHOr0  MPUMEHEHUS
AIEKTPUYECKOTO 3BOHKA,
reseparopa  IMEPEMEHHOIO
TOKa, JIMHUM
anekrporepenady. Pemenue

pacy€THBIX 3aJad C SBHO

3aJJaHHOM ¢buznueckoit




3JEKTPOMArHUTH
BIMU
KOJI€OaHUSIMH.
dopmyna
Tomcona. 3akoH
COXpaHEHUs
SHEPIUu B
HJICaILHOM
KoJIc0aTeIbHOM
KOHTYpE.
IIpencraBnenne
0 3aTyXarolMuX
KOJIeOaHUIX.
Brinyxiennsie
MEXaHHYECKHE
KOJICOaHHS.
Pe3onanc.
BriHyX1eHHBIE
3JE€KTPOMAarHuTH
ple  KoJieOaHus.
[TepemenHsbIi
TOK.
CunyconaaibHbI
W TIepeMEeHHBIN
TOK. MOIIHOCTH
TePEMEHHOTO
TOKA.
AMIUTUTYIHOE U
JIEACTBYIOLLEE
3HAUYCHUE CHJIbI

MOJIEIIBIO c
HCIIOJB30BAaHUEM OCHOBHBIX
3aKOHOB u dbopmyi,
OITMCHIBAIOIIAX
MEXaHHUYECKHE u
BHGKTPOMaFHI/ITHBIe
KOJIEOAHHUSL. Omucanue
MECXAHHUYCCKUX nu
BHGKTpOMaFHI/ITHBIX
KoaeOanuii c
HCIIOJIb30BaHUEM
bu3HYeCKUX BEJIMYMH:
MIEPHOT u 4acToTa
KoJIeOaHUW, aMIUIUTyIa U

¢daza kosebaHuil, 3apsang u
CHJIa TOKAa B TAPMOHHYECKHIX

JIEKTPOMArHUTHBIX
KOJICOaHHSX. Pemenne
Ka4eCTBEHHBIX  3ada4 ¢
OIIOpOM  HA  HU3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OIHCHIBAIOIIIHE
MEXaHHUYECKHE u
9JIEKTPOMAarHUTHBIC
KoJICOaHHS. PaGoTa B
rpymmnax pu
TUTAHUPOBAHUH,
MIPOBEJICHUU u
UHTEPIIPETAIINH

pe3yJIbTaTOB  ONBITOB, U




TOKa U aHalu3e JIONOJIHUTEIbHBIX

HaIpsKEHUS. UCTOYHUKOB  HMH(OpMAINH

Tpanchopmarop  mo Teme

. [IpousBocTBO,

nepeaaya u

notrpediieHue

3JIEKTPUYECKON

SHEPTUH.

DKOJIOTHYECKHUE

pHUCKH npu

MIPOU3BO/ICTBE

3JEKTPO3HEPTUU
Kynberypa

WCIIOJIb30BAHUS

AJIEKTPOIHEPTUU

B TMOBCEHEBHOU

KU3HHU.

TexHuueckue

YCTPOWCTBA |

MPaKTHYECKOE

MIPUMEHEHHUE:

AJIEKTPUYECKHUI

3BOHOK,

reHeparop

TePEMEHHOTO

TOKa, JTUHUN

3JeKTpornepenay

MexaHn4eckue Wsyuenne oOpazoBanusa U Bu6nuoreka LIOK
5 BOJIHBI, YCIIOBUSI =~ PAaCHpPOCTPAHEHUS https://m.edsoo.ru/7f41
PAaCIpOCTPaHEHU  MOMNEPEYHBIX U MPOJONLHEIX — CI7C

Mexanuueckue n

OJICKTPOMAardiuTHBIC BOJIHBL
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s1. [Tepuon.
CxopocThb
pacrpocTpaHeHH
4 WU JUIMHA
BOJIHBI.
Ilonepeunsle u
IIPOJOJIbHBIE
BOJIHBI.
WuTepdepenius
u  audpakous
MEXaHUYECKUX
3BYK.
CkopocTb 3ByKa.
I'poMKkoCTB

3ByKa.
TOHa.

3ByKa.
DNEeKTPOMarHuT

BOJIH.

BricoTta
TemOp

HBIC
YcnoBus
W3IIy4eHUs

3JE€KTPOMAarHuTH

BOJIHBI.

BIX BOJIH.
Bzanmnuas
OpUCHTAIIHS
BeKTOpOB E, B, v
B
3JEKTPOMAarHuTH
on BOJIHE.
CBolicTBa

BOJIH. HaGmonenue
OTPaKEHHUS U TIPEIIOMIICHHUS,
uHTephepeHITNN u
Iudpaku  MEeXaHUYECKUX
BoJH. HaOmronmeHune cCBs3H
TPOMKOCTH 3BYKa U BBICOTBI
TOHA C AaMIUIMTYIOW |
YacTOTOM KOJIcOaHMH,
3BYKOBOTO pe3oHaHca.
HccnegoBanne CBOICTB
AJICKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, TIPEIOMJICHUE,

nudpakiys,

untepdepenimsa. Mzydenue

noJjsipu3anus,

YCIIOBHUI W3JIy4CHUS
AIIEKTPOMAarHUTHBIX  BOJIH,
B3aUMHOMN OpUEHTALUU

BekTopoB E, B, v B
AJIEKTPOMAarHUTHOM  BOJIHE.

N3zyuenue PUMEHEHUS
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE u OBITY.
OObsicHEeHHE  TPUHIUIIOB
JIEHCTBHS 51 YCIIOBHI
0€30MacHOr0  MPUMEHEHUS
MY3bIKaTbHBIX
MHCTPYMEHTOB,
yIABTPa3BYKOBOU

JUArHOCTUKHN B TCXHUKEC H

MEIULIMHE, panapa,




ANEKTPOMAarHuTH
BIX BOJIH:
OTpakeHue,
MIpesioMIIeHHE,
MOJIApU3aLus,
TuQpakuus,
uHTEephEpEHIHS.
CxkopocTb
AJEKTPOMarHuTH
bIx BoJH. [lIkana
ANEKTPOMAarHuTH
BIX BOJIH.
IIpumenenne
ANEKTPOMAarHuTH
BIX BOJH B
TEXHHUKE U OBITY.
[TpunHIUTIBI
paavocBA3M U
TEJIEBUICHUS.
Pangnonokanus.
ONEKTPOMarHuT
HO€ 3arpsi3HEHHE
OKpYy>Karoleu
CpeIbl.
TexHuueckue
YCTpOWCTBA |
IIPaKTUYECKOE
IIPUMEHEHHUE:
MY3bIKaJIbHbIE
WHCTPYMEHTBHI,

paguonprUEMHUKA,

TEJIEBU30PA, AQHTCHHBI,
TenedoHa, CBY-nieun.
Pemenne  pacu€THeIXx W
KAaueCTBEHHBIX  3aJad4  C
OIIOPOM  HA  M3y4YCHHBIE

3aKOHbl U 3aKOHOMEPHOCTH,
ONMCHIBAOIIHE
pacrpocTpaHeHUe
MEXaHUYEeCKNX u
AJIEKTPOMArHUTHBIX
Hcnonb3oBanue

BOJIH.

MH(OPMAaLIMOHHBIX
TEXHOJIOTUN JJi1 TOMCKA,

CTPYKTYpUPOBaHMS,
MHTEpIIpETalU u
MIpe/ICTaBICHUS

uH(popManuu pu

IIOATOTOBKE COOOLIeHUl 00

UCIOJIb30BAHUHU
3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE. VYuacTue B
JTUCKYCCUU 00
AIIEKTPOMArHUTHOM

3arpsi3HEHUN  OKPYKArOIIEH
cpensl. PaGota B rpymmax

npu IJIAHUPOBAHUH,
[IPOBEACHUU u
UHTEpIPETALU

pe3ylbTaTOB  ONBITOB U




yJIBTpa3ByKOBasi
JUAarHoCTHKa B
TEXHHUKE u
MEIULIMHE,
panap,
paguoONpUEMHUK
, TEJIEBU30D,
AHTECHHA,
tenedon, CBY-
I1€4Yb

aHaJIn3€¢  AOIOJIHUTCIBHBIX
HCTOYHHUKOB I/IHq)OpMaHI/II/I
10 TEMEC

2.3

Onruka

10

I'eomerpuuecka
s ONTHKA.
[IpssmonuHenHO
e
pacnpocTpaHeHu
e cBeTa B
OJHOPOJIHOM
cpene. JIyu
CBeTa.
ToueuHblid
HMCTOYHHUK CBETA.
Otpaxenue
CBEeTa. 3aKOHBI
OTpaXKEHUS
CBETa.
ITocTpoenue
M300paKeHUil B
IJI0OCKOM
3epKaie.
[Ipenomnenue

N3yuenue siBiaeHUS MOJIHOTO
BHYTPEHHETO  OTpakKCHUH,

€ro MMPUMCHCHUA B
CBETOBOJIE. N3yuenne
MoJeen MHUKPOCKOIIA,
TEJIECKOTIA. ITonyuenne

CIEKTpa c MIOMOILIBIO
OpU3Mbl U AUPPAKITHOHHOM
PELIETKY. N3mepenne
mokazareisl  MpeJOMIICHUS
CTEKJIa. HccnenoBanue
CBOMCTB M300pakeHU B
JUH3aX. OObsicHeHne
NPUHIIMIIOB ~ JCUCTBUS |
YCIIOBUH 0e30MmacHOro
MPUMEHEHHUS OYKOB, IYIIHI,
¢doroanmnapara,

MIPOSKIIMOHHOTO  arapara,
MHUKpPOCKOIa,  TeJIeCKoIa,
BOJIOKOHHOM OIITHKHU,

bu6nmoreka [JOK
https://m.edsoo.ru/7f41
c97c
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CBeTa. 3aKOHBI
MPETOMIICHUS
CBETA.
AOCONIOTHBIH
MOKa3aTelb
MIPEIOMIICHUSI.
ITonxnoe
BHYTpEHHEE
OTpakeHUE.
[Ipenenbubii
yroi
BHYTPEHHETO

IIOJIHOI'O

OTpaKCHUS.
Hucnepcus
cBeta. CI0KHBIN
Oemoro
[Ber.
Colupatonue u
pacceuBaronie
Tonkas

COCTaB
CBETa.

JIMH3BIL.
JIMH3a.
®dokycHoe
paccTositHue  H
OIITUYECCKAas1
cuia TOHKOM
JIMH3BI.
[Toctpoenue
M300pakeHuil B
coOupamIux u
paccenBaroImx

TU(PPaKIMOHHOW  PEIETKH,

MoJISIpounaa. Pemenue
pacy€THbIX 3aJa4 C $SIBHO
3aJJaHHOU ¢buznueckoit
MOJIEJbIO c
HCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB u bopmyn
F€OMETPUYECKOM  OITHKHU.
[loctpoenue u onucanue
HU300pakeHHS,

C03/1aBa€MOI0 IJIOCKUM

3€pKajoM, TOHKOW JIMH30M.

Paccmorpenne  mpenenos
MPUMCHUMOCTU
TFE€OMETPUYECKOM  ONTHKH.

PacnioznaBanue puznueckux
ABJICHUA B  OIBITaX W
OKpY’Karollen

MIPSMOJIMHENHOE

KHU3HU:
pacnpocTpaHeHHe CBeTa,
OTpakeHHe, NpeIOMIICHUE,
uHTepPepeHus,
JUQpakius U TONApU3aUs
CBETa, JHCIEPCHsl CBETA.
N3yuenue YCIIOBUH
HaOJI0ICHNST MAaKCUMYMOB U
MUHHUMYMOB B
UHTEp(PEePEeHITNOHHOMN
KapTHHE oT
cuH(pa3HbIX

IBYX
KOT'€pEHTHBIX




JIMH3AX.
dopmyna
TOHKOM  JIMH3BI.
VBenuuenue,
JlaBaeMoe
JIMH30H.
[Ipenensr
MIPUMEHUMOCTH
reOMETPUYECKOMN
ONTHKHU.
BonnoBas
ONTHKA.
HNutepdepennus
CBeTa.
KorepenTHsie
HMCTOYHHKH.
Ycnosus
Ha0Jt01eHus
MaKCUMyMOB U
MHUHHUMYMOB B
uHTEep(EepeHIo
HHOM  KapTHUHE
oT JIBYX
cuH(}a3HbBIX
KOTE€pPEHTHBIX
HMCTOYHHKOB.
Hudpaxims
CBETAa.
JudpakimonHas
peIIéTKa.

HCTOYHHUKOB. YcaoBue
HaOJIFOJEHUS
MaKCUMyMOB TpU TaJecHUHU
MOHOXPOMAaTHYECKOTO CBETa
Ha T (HPaKITMNOHHYIO
pElIETKY. AHnanus

T'JIaBHBIX

OIITUYECKUX  SBJIICHUU C

UCIIOJIb30BAHUEM  3aKOHOB:
3aKOH MIPSIMOJIMHEMHOTO
pacnpocTpaHeHUs CBETA,

3dKOHbI OTpAXCHUS CBCTA,

3aKOHBI MPETOMIICHUS
CBeTa. Onucanue
ONTUYECKUX  SIBICHUH  C
HCIIOJIb30BaHUEM

buznyecKux BEJINYUH:
(GoKycHOE pacCTOSIHUE W

OIITUYCCKAaA Cujia JITUH3bI




VYcnosue
HaOJIIOAEeHUS
[JIABHBIX
MaKCUMyMOB
py  MaJCHUH
MOHOXpOMaTH4e
CKOTO CBEeTa Ha
TQpaKIuOHHY
0 PEIETKY.
[Tonspuzanus
CBETa.
Texuuueckune
YCTpOHCTBA U
MPaKTHYECKOE
MIPUMEHEHHUE:
nyma,
(dboToanmapar,
MPOEKIIMOHHBIN

OYKU,

ammapar,
MHUKPOCKOII,
TEJECKOII,
BOJIOKOHHAs
OITHKA,

T pakMOHHAs
peléTKa,
MOJIIPOU T

Hroro no pasgeny

24

Pazgen 3.0CHOBBI CIEITUAJIBHOM TEO

PUU OTHOCUTEJBHOCTH

3.1 OcHOBBI cIENMANIBHOM Teopun

4 ['panuwbr Pemntenue KaueCTBEHHBIX

bubmuoreka [JOK




OTHOCUTCIIBHOCTH

MIPUMEHHUMOCTH
KJIaCCHUYECKOM
MEXaHUKH.
[Toctynater
CIelanbHON
TEOPUHN
OTHOCHUTEIBHOCT
H:
WHBApUAHTHOCTH
MOYJIst
CKOpOCTH CBeTa
B BaKyyMe,
TIPUHITATT
OTHOCHTEIIBHOCT
h  OHUHIITEHHA.
OTHOCHUTENLHOC
Tb
OJIHOBPEMEHHOC
TH. 3aMejIcHHuE
BPEMEHHU H
COKpaIieHne
JUTMHBL. DHEPTUst
H HMITYJTBC
PETATUBUCTCKON
gacTullbl. CBS3b

Macchl c
JHEprueu u
HMITYJIbCOM

PETATUBUCTCKON

HYaCTHUILIBI.

3a7a4 ¢ OmOpoM  Ha
HU3y4YEHHBIC MOCTYJIaThI
CTO. Hcnons3oBanne
nH(}pOpPMaAITMOHHBIX

TEXHOJIOTMH Ui IIOHCKa,

CTPYKTYpUPOBaHMSI,
UHTEPIIpETALIUU u
IIPEJICTaBICHUS

uH(popManuu pu

IIOJrOTOBKE COOOIIEHUH O
rpaHUIlaX  HTPUMEHUMOCTH
KJIACCHYECKOM MEXaHHKH H
ocHoBax CTO

https://m.edsoo.ru/7f41
c97c
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OHeprus MoKos

Uroro no pazgeny

Pa3zgea 4. KBAHTOBASI ®PU3UKA

4.1 DJIeMEHTHI KBAHTOBOU OIITHUKH

DOTOHBI.
dopmyia
IInanka  cBs3U
sHepruu (poToHa
C €ro 4acroToil.
DHeprus u
HUMITYJTBC
(dhoroHna.
OTtkpbITHE u
HCCIe0BaHUE
dboTorddekra.
OnbITH AlT.
CroneroBa.
3aKOHBI
dotorddekra.
YpaBHeHue
OWHINTEHA I
dotorddekra.
«KpacHas
TPaHUIIA
dhotodrddekra.
JlaBiaeHnue cBera.
OnbITHI IL.H.
JleGenena.
XuMHYECKOE
JICVICTBUE CBETA.

Ha6mronenue doroaddexra
Ha YCTAHOBKE C LHMHKOBOU
mactuHoi. HMccnenoBanue
3aKOHOB BHEIIIHETO
dorordpdekra. OObsICHEHHE
OCHOBHBIX MIPUHIUIIOB
JIEHCTBUS TEXHUYECKUX
YCTPOMCTB,  TakUX  Kak:
¢doTo37eMEeHT, (POTOIATIHK,
COJIHEYHAas Oarapes,
CBETOJIMOJI; M YCJIOBUH HX
0€30MacHOro MPUMEHEHUS B
MIPaKTUYECKON KU3HU.
Pemenne pacu€rHbIx 3amay
c SIBHO 3ajaHHOM
¢usnueckoil Monenp ¢
HCIIOJIb30BAHUEM OCHOBHBIX

3aKOHOB u dbopmyn
KBAaHTOBOU OIITUKM.
Petenue KaueCTBEHHBIX

3a7a4 ¢ Omopoll  Ha
M3ydeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBaHTOBOH
OITUKHU. PacnioznaBanue
bu3nYecKux  SBICHUN B
yueOHBIX OIbITax:

bu6nmoreka [JOK

https://m.edsoo.ru/7f41

c97c
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TexHuueckue
yCTpOMCTBA |
MIPaKTUYECKOE
MIPUMEHEHHE:
(hoTodIIeMEHT,
¢dboToaTumK,
COJTHEYHAS
Oarapes,
CBETOJINO]T

(boTo3neKTpUIECKU

addexr, CBETOBOE
aBJICHUE. Onucanue
M3Yy4YEHHBIX KBAHTOBBIX

SBJICHUI W TIPOLECCOB C
UCTIOJIb30BaHUEM
buzngeckux BEJIMYMH:
CKOpOCTh
AIIEKTPOMArHUTHBIX  BOJIH,
JUIMHA BOJIHBI W 4acToTa
CBETa, JHEPIus M HMITYIIbC
dboToHa

4.2

Crtpoenue aToma

Mogens aToma
Tomcona.
OnbIThI
Pezepdopna mo
paccesHUlO  O-
YacTHII.
IInanerapnas
MOJICNIb  aToMa.
[Toctynater
bopa.
N3znyuenune u
MOTJIOICHUE
¢oToHOB  mIpH
nepexojie aToma
c OJIHOTO
YPOBHSI SHEPrUHU
Ha JPYTOM.
Bunapl criekTpos.

N3ydyenne w™omenu omnbiTa
Pesepdopna. I[Ipoenenue

AKCIIEPUMEHTA o
HAOIOJICHUIO JTMHEHYaToro
CIIEKTpa. Ouenka
aOCONIOTHBIX u
OTHOCHUTEIIbHBIX

MIOTPEIHOCTEN  M3MEpPEHUN
buznyecKux BEJINYMH.
N3ydyenne wmonpenu aroma:
TomcoHna, IJTAaHETapHOU
MOJEIM  aTOMa, MOJENH
aroma bopa. HM3yuenue
CIEKTpa YpPOBHEH D3HEPIUU
aToMa BOAOPOJA.
OObsicHEeHHEe  TPUHIUIIOB
IEUCTBUS Hu YCIOBUU
0e30macHOTO  MPUMEHEHHUS

bu6nmoreka [JOK

https://m.edsoo.ru/7f41

c97c
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4.3

ATOMHOE SApO

Crnekrtp ypoBHEM
SHEPruu arToma
BOJIOPO/IA.
BomaHoBEIE
CBOMCTBaA
yacTtull. BoaHEBI
ze bpoiiis.
Kopnyckyisipao
BOJIHOBOH
JyaJIu3M.
CroHTaHHoe |
BBIHYKJICHHOE
W3IIy4EeHHE.
TexHuueckue
YCTpOWCTBA |
MPaKTHYECKOE
MIPUMEHEHHUE:
CIEKTPaJIbHBIN
aHaJInu3
(cmiekTpockor),
nasep,
KBaHTOBBII
KOMITHIOTED

OKCIIEpUMEHTHI,
JIOKa3bIBAIOIINE
CJIO’KHOCTD
CTpOEHUs sijpa.
OTtkphITHE
PaziOaKTUBHOCT
. OnbIThI

CIIEKTPOCKOIIA, nasepa,
KBaHTOBOTO  KOMIIBIOTEPA.
Pemenne Ka4eCTBEHHBIX
3a7a4 ¢ Omopod  Ha
U3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU u
¢usnveckue SABICHUS T10
TemMe «CTpoeHue aToMay
PacnioznaBanme puznueckux

SBJICHUIN B y4eOHBIX
OIBITAX: BO3HHUKHOBEHHUE
JMHEWYaToro CIeKTpa
U3JIy4EHHUS. Ananus

KBAaHTOBBIX MPOIIECCOB U
SIBJIEHUH C UCIIOJIL30BAaHUEM
IoCTyJ1aTOB bopa

N3yuenue >3KCEPUMEHTOB,
JTIOKA3bIBAIOIINX CIOKHOCTh
CTPOEHMSI aTOMHOIO sijpa.
UccnenoBanue TPEKOB
YaCTHI] (o TOTOBBIM
dotorpadusam). Uzyuenue
SAEPHBIX ~ CHJI,  SIIEPHBIX

bu6mmorexa [IOK

https://m.edsoo.ru/7f41

c97c
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Pezepdopna mo
OTIPEICIICHUIO
cocTaBa
pPalnOaKTUBHOTO
W3ITyYCHUSI.
CaoiicTBa
anbda-,
ramMma-

Oera-,

W3ITY4CHHUS.
Bausnaue
PaauOaKTUBHOCT
U Ha OKHUBBIC
OpraHU3MBI.
OTtkpbITHE
MPOTOHA u
HEWUTpOHA.
Hyxnonnas
MOJIEJTh sanpa
I'eiizenbepra-
HBaneHnko.
3apsin
MaccoBoe

spa.
YHUCIIO0 Aanpa.
H3oTomsI.
Anbda-pacnan.
DJIEKTPOHHBIN U
MIO3UTPOHHBIN
Oera-pacma.
lamMmmanznyueHu
e. 3aKoH

peakuui CHHTE3a 51
pacnaga,  TEpPMOSIEPHOIO
CHUHTE3a. N3yuenue

HYKIIOHHOW MOJeNU  siapa
I'eitzenbepra-MBanenHko.
OOBbsicHEHHE YCTpOWCTBA U

IIPUMEHEHUs  JTO3UMETpa,
KaMephbl BuibcoHa,
AIEPHOTO peakropa,

aroMHOU OOMOBI. Pemienue
3amay C OTIopoit Ha
MOJIyYEeHHBIE 3HAHUS, B T.4.

O 3apAaa€ U1 MaCCOBOM YHCJIC

apa. Pacno3naBanue
bU3MYEeCKUX  SIBICHHM B
y4eOHBIX ONBITAX HU B
OKpYXKaroleun JKHA3HU:
€CTECTBEHHas "
HCKYCCTBEHHAast

PaaOAKTUBHOCTD.

Onucanue KBaHTOBBIX

SBJIEHUA W TPOLIECCOB C
HCIOJIb30BaHHUEM
buznyecKux BEJINYUH:
epHos
SHEprus
anep, AedekT macchl sjpa.

Ananuz MIPOLIECCOB u

noJypacrania,

CBA3M ATOMHBIX

SIBJIEHUH C HCIOJIL30BaHUEM

3aKOHOB u IMMOCTYJIATOB:




PaauOaKTUBHOI'O

pacnana.
DHeprusi  CBSI3U
HYKJIOHOB B
sape. SnepHbie
cunel.  Jledexr
MaccChbl a1pa.
SAnepusie
peaxkuuu.
Henenue i
CUHTE3 anep.
S nepHbiit
peaxTop.
TepmosiiepHbIi
CHHTE3.

[Tpobnembr u
MEePCIIEKTUBBI
SIIEpHON
SHEPTETUKHU.
DKOJIOTHYECKHUE
aCIeKThI
SIEpHON
SHEPTETUKH.
DneMeHTapHbIe
YaCTHIIBI.
OTtkpbITHE
MO3UTPOHA.
Mertobl
HaONOIeHUsT U
perucTpanuu

3aKOH COXpaHEHHUs
JIEKTPUUYECKOTO

3aKOH

3apsna,
COXpaHEHUs
MaccoBOTr'0O YHucia,

noctrynatel  bopa, 3akon

PaAMOAKTUBHOIO  pacraja.
VYyactue B paboTe Kpyrioro
crona «®DyHIameHTaIbHbIC
B3auMoieicTBUs. EquHCTBO
¢buznveckoifkap THHBI
MUPaY. Ucnonb3oBanue
MH(OPMAaLIMOHHBIX
TEXHOJIOTUN JJi1 TOMCKA,
CTPYKTYpUPOBaHHSI,
HUHTEpIpETAII "
MIpEACTABICHUS
uH(popManuu pu
IIOATOTOBKE COOOIIEHUIT O

PUMEHEHUH 3aKOHOB
KBaHTOBOM  (Qu3MKM B
TEXHUKE W TEXHOJIOTHSAX,

9KOJOTHYCCKHUX aCIICKTax

SIIEPHOU SHEPTEeTUKHU




3J€MEHTaPHBIX
JaCTHII.
dyHAaMEHTAJIbH
136
B3aUMOJCUCTBHUA
Ennncreo
¢buznyeckoi
KapTUHBl MHUpA.
Texanueckne
YCTpOHCTBA U
MPaKTUYECKOE
MPUMEHEHHUE:
JIO3UMETD,
Kamepa
Bunbcona,
SIIEPHBIN
peakTop,
aroMHas oomba

Hroro no pazneny

15

Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPUIUKHU

DJIEMEHTHI aCTPOHOMUU U

51
acTpopU3UKHI

Oransl pa3BUTHSA
aCTPOHOMHUHU.
[Ipuknagnoe wu
MHPOBO33PEHYEC
KO€  3HaueHue
aCTPOHOMHUMU.
Bun 3BE3mHOrO
Heoba.
Co3Be3usd,

[ToaroroBka cooOrieHuit 00
sTanax pa3BUTHUSA
aCTPOHOMUH, O TIPUKIIATHOM
u MHPOBO33PEHYECKOM
3HAYEHUH AaCTPOHOMHUHU, O
METOoJaxX MOJIyYEHUs
HAy4YHBIX aCTPOHOMHYECKHUX
3HaHUM,  OTKPBITUAX B
COBPEMEHHON aCTPOHOMUU.

bubmuoreka [JOK
https://m.edsoo.ru/7f41
c97c
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SIPKAE  3BE3MBIL,
IUIAHETHI, 10,9
BUJIMMOE
JIBIDKCHUE.
Conneunas
CHCTEMA.
Comnnre.
ConneyHas
AKTUBHOCTb.
HUctounuk
sHepruu ComHia
" 3BE37. 3BE3NEI,
1704 OCHOBHEIE
XapaKTePUCTUKHU
JuarpamMma
«CTIEKTPAJIbHBIN
KJace -
CBETHMOCTBY.
3BE3ABI TIIaBHOM
IOCIIeJOBATEIIbH
OCTH.
3aBHCHUMOCTh
«Macca -
CBETHMOCTEY
JISt 3BE3T
TJIaBHOM
IOCIIeIOBATEIIbH
OCTH.
Bnyrtpennee
CTPOEHUE 3BE3L.

N3yuenue COBPEMEHHBIX
MpeCTaBICHUI 0
MIPOMCX 0K ACHUH 51

spomronnu ConHIa U 3BE3.
N3yuenne TUTNOB TallaKTHK,
paauorajakTUK U KBa3apos.

N3yuenue JIBUKECHUS
HEOCCHBIX TEJ, SBOJIIOLMU
3BE3] u Bcenennoi,

MPOLECCOB, MPOUCXOISIINX
B 3BE3Max, B 3BE3THBIX
cucreMax, B
cpere,
CTPYKTYPBI
O0BacHenne

MEKTraJaKTHYEeCKOH
MacIITaOHOM
BceneHnnoif.

pacmipenns BeeneHHoil Ha
Xa06:a.
[ToaroroBka Kk 0OCYXIECHHIO

OCHOBC€ 3aKOHa

HEPELIEHHBIX npoliieM
actpoHomuu. llpoBenenue
HaOJIFO IEHUI

HCBOOp}/')KéHHBIM Iri1a3omMm C

HCIIOJIF30BaHUEM
KOMITBIOTEPHBIX

MIPUITOKEHU I s
OTIpEe/ICNICHUsT  TTOJIOKCHHUS
HeOECHBIX  OOBEKTOB  Ha
KOHKPETHYIO nary:
OCHOBHBIE CO3BE3IUS

CeBepHOro mnomaymapus H




CoBpeMeHHbIE
MpEeICTaBICHUS
o
MPOUCXOXKICHUHU
" SBOJIIOIINHN
Connna u 331,
OTanbl  KA3HU
3BE3. MileuHbIN
IIyte — Hama
T"anakTuka.
Ilonmoxxenue wu
JIBIDKCHHE
ComHna B
TI'anakTtuke.
Tumel TamakTHK.
PanmoranakTukn
u KBazaphl.
UYéEpHble IBIpHI B
sipax TajJaKkTHK
Bcenennas.
Pacmnpenue
Bcenennoii.
3akon XabOOua.
Paz0eranne
raJlaKTHK.
Teopus
bonabmioro
B3pbIBA.
PenukToBoe
W3JIy4eHHE.

apkue 3BE31pl. [IpoBenenue
HAONIO/IEHUH B TEJIECKOM
Jlynel, mmaner, MieyHOrO
[TyTu. VYuacrtue B
JTUCKYCCHUM O HEpPEUICHHBIX
npobiaemMax acCTpOHOMUHU




Hroro no pasaceiny

Macmrabnas
CTPYKTYpa
Bcenennoii.
MeraranakTHKa.
Hepeménnnie
pOOIIeMBI
aCTPOHOMHUU

Pa3znesn 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maro1iee TOBTOPEHHE

O06o01IeHE U
CHCTEMAaTHU3aLHs
coJiepKaHus
paszenoB Kypca
«MexaHuKa,
«MonexkymnsapHas
¢duzuka "
TEPMOIMHAMHKA
»,
«DIeKTpoIMHAM
HKay,
«Konebanuss u
BOJIHEI»,
«OcHOBEI
CIIelIanbHON
TEOPUH
OTHOCHUTEIBLHOCT
n», «KBaHtoBas
buznkay,
«DJIEMEHTBI

Yyactue B JAHMCKYyCCHU O
poyii PU3UKHU U aCTPOHOMHUU
B pa3nunyHbIXx  cepax
JIESITSIIBHOCTH 9eJI0BEKa.
[ToaroroBka cooOmieHuit o
MecTe (PU3NYECKON KapTUHBI
MHUpa B pAAY COBPEMEHHBIX

MPEACTABICHUI O MPUPOJIE.

Beimmonnenue y4eOHBIX
3aJIaHuMH,
JIEMOHCTPHUPYIOMINX
OCBOCHHE OCHOBHBIX
MTOHSATHUH, buznyeckux

BEIMYMH W 3aKOHOB Kypca
¢uzuku 10-11 xnaccos

bu6mmoreka [IOK

https://m.edsoo.ru/7f41

c97c
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aCTPOHOMHUU |
acTpou3uKm».
Pons ¢usuku wu
aCTPOHOMHUHU B
SKOHOMHYCSCKOH,
TEXHOJOTHYECKO
M, COLIMAIbHOM U
ATUYECKOHN
chepax
JEeSATSIIbHOCTH
4eloBeKa, pPoib
U MeCTO (DU3UKH
U acTpOHOMHH B
COBPEMEHHOM
Hay4HOU
KapTUHE MUpA,
3HAYCHUE
OIMCATCILHOM,
CUCTEMAaTU3HUPY
JOIIEH,
OO0BSICHUTENBHO
51 u
MIPOTHOCTUYIECKO
i byHKIHHA
¢busnueckoi
TEOPUH,  POJIb
¢buznyeckoi
TEOpUU B
(dbopmMupoBaHUU
MPEICTABICHUN




0  (¢usnueckoi
KapTHHE MHUpa,
MECTO
(buzmdeckoi
KapTHHBI MUpa B
o0miem psiny

COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MPEJICTABICHUI
0 MpUpoe

Hroro no pazneny 4

PeszepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusrka — HayKa O MPUPOJIC.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 0 0 bubmorexa LIOK
v g https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 0 0 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JIIOIeH
MexaHudeckoe JBHXEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 0 0 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 0 0 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTIUHEIHOE 1 0 0 bubmuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 0 0 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 0 0 bubmmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amues. 1 0 0 bu6mmoreka [IOK
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HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

bu6mmoreka [IOK

9 CyneposHmu cuit. Brop OHU%KOH https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuna CinOTI/IBHGI?I/Iq:I npu JIBI/IE(GHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToTeHnanbHast YHEPTHUS. bu6mmoreka [IOK
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[ToTenuunanpHas s3HEpPTUs yupyro
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

KonTponbHas padbora no teme

«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlectBa. [locrossuHas ABoraapo

TermmoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp
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Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenpeneeBa-Knaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bubmuorexa [JOK
31 Braer Tentonepeain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ffOc65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmuotexa [JOK

3apsn. [IBa BUa SIEKTPUYIECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmnorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIN 2JIEKTPUIECKHAI bubmnorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmmorexa [TOK
’ HHaL. https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
g pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTUYeCcKast 3alluTa.



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

3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A5 OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npubopHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEbHBIN pa3psa. MonHusl. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOTMHAMHUKAY https://m.edsoo.ru/ffOc88be
KonrponbHas pabora no reme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O600marommi ypok 1 bubnmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBHI U UX
B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 0 0 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C
TokoM. OnbIT Dpcreaa. 1 0 0 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yueHue 1 0 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota 1 0 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 0 0 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok
BEKTOpa MarHuTHOM uHAyKIMu. IJ1C 1 0 0

WHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuu Papanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

Oo6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHUTHAS HHIYKIHS)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JEKTPOIHEPTUH B IOBCEAHEBHOMN
KU3HU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbii bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIun3el. [Toctpoenune n300pakeHuii B bubnuoteka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmyiia TOHKOM JIUH3BL.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JJaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [lonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameyIeHre BpEMEHH B COKpAIlleHUE mmorera L
https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN Bu6 OK
38 gacTullbl. CBSI3b MaCChI C YHEPTHEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa I

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!l poTorddekra. YpaBHeHHE
42 BﬁHmTeI(?ll)Ha JIq})I(b@OTOB(i)(geKTa bubmorexa LOK
g ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢hotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. X¥MHUUYECKOE NE€HCTBUE bubmorexa [IOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bubnunorexa LIOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0d0afa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0Oafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOiicTBa yacTull. BoHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM nyanu3M. ClIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXXJICHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYyUYCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaxtop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1epHOMN
JHEPIreTUKU

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeTo1bl HAOMIOACHUS U
pEruCTpaly JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTaabHble
B3anmMoaercTBud. EnMMHCTBO
(bU3UYIECKOI KapTUHBI MUPaY

OTamnsl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3qHOrO Heba. Co3Be3ausl, spKue
3BE3/TBI, UTAHETHI, X BUIIMOE
nswkenne. ColHeuHast cucTeMa

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O IIPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]

58

Muneunsiii [1yte — Hama 'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

KonTtpomnbHast pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COIMATbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN 1 aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib




¢busnueckoit Teopun B GopMupOBaHUT
MpEeACTABICHUH 0 (PU3NIECKOM
KapTUHE MHpa

Oo6o06maromuii ypox. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TPEJICTABICHUN O IPUPOJIC

66 PesepBHbIil ypok. MaruutHoe noie. 1
DneKTpOMarHuTHast MHIYKIIHUS
PesepBHblit ypok. Ontuka. OCHOBBI

67 CHeIUaIbHON TEOpUHr 1
OTHOCUTEIBLHOCTH
Pesepurrit ypok. KBantoBas pusuka.

68 QHGAIZeHTLI};l?:T OHOMHH U ¢ 1 bubmorexa HIOK

P https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784




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

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocBemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. non
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
®dusuka. 10 knacc. CamoctosTenbHble U KOHTpOJdbHbIE padoThl / Eptotkun E. C,
Eptotkuna C. I'. /20231

®uszuka. 11 knacc. CamocTosiTeIbHBIE U KOHTPOJIbHBIE padoThl / EptoTkun E. C,

Eprorkuna C. I'. /20231

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Enunas kosutekmus nudpoBsIx 00pa3oBaTeabHBIX pecypcos (School-
collection.edu.ru);



https://bvbinfo.ru/auth

Poccuiickas anmexTponHas 1mkoja (resh.edu.ru);
infourok.ru;

uchi.ru;

https://vpr.sdamgia.ru.

https://uztest.ru.
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