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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMMebl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c yd€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUUA TIpernojilaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUaX Poccuiickon denepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl MO (M3MKE HANpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANpPEIMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMH IpeameTramMu. B Hel
OTIPENIEISAIOTCA OCHOBHBIE LIEIM U3YYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHUsl, INIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma o gpu3rKe BKIIOYAET:

eIIJJTaHUPYEMbIE PE3YyJIbTaThl OCBOECHUS Kypca (M3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

ecoziepkaHue yueOHoro npenmMera «Pusnka» no rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OONMX 3aKOHAX MPHUPOIbI, BHICTYMAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpyxkaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOWCTBAMHU M JAPYTHX.
N3ydyenne ¢u3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS IPY BBINIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCeX pa3aesoB (DU3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

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

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

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

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKH Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs puznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MPOIIECCOB).

CHCTEeMHO-AeSTENbHOCTHBIN TOJIX0/ B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbI€ B Iporpamme 1o (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUEHUYECKUX
MpaKkTUYECKUX padoT. BhlfeneHre B yKa3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISECTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIIecCa HCXONd U3 OCOOCHHOCTEW TIIJIAHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIENSAETCS PEHICHUIO PACUYETHBIX M KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacuy€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOUN MOJICIIBIO, TTO3BOJISIFOIINE MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK W3 OJHOIO paslena Kypca, TaKk M MHTErpuUpys 3HAHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.
B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HUHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM HOIKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OOOpYMOBAaHWE Ui BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHHE.
JleMoHCTpallMOHHOE  000pyZoBaHHE (OpPMHpPYETCSI B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid st
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.
JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.
OCHOBHBIMM LEJIIMHU U3yUY€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:
e(hopMHpoBaHME WHTEpPECA M CTPEMJICHHS OOYYaIOIIUXCS K HAydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

epa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAaHUSA U (POPMUpPOBaHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

¢ hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yueHUs: OCHOB
CTpOCHHMsSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e(hopmupoBaHNE yYMEHUH OOBSACHATH SBICHUS C  HWCIOJB30BaHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (hopMHpoBaHNE MNPEACTABICHUN O poiid (U3UKK IS Pa3BUTUSA JIPYTHX

€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX lene 00ecreynBaeTCsl pelieHneM CIeIyIOMX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:



e [IpHOOpPETEHNE CUCTEMBI 3HaHHU 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

e(hopMHupoBaHHE YMEHUH MPUMEHITh TEOPETHYECKUE 3HAHMUS TS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAEC U NS TMPUHATHUS
IPAKTUYECKUX PELICHUH B IOBCEAHEBHOM )KU3HMU;

®OCBOCHHE CIOCOOOB pEIIECHUs pPa3IMYHBIX 3a7a4 C SBHO 33JaHHOMN
¢u3znyeckoil Mozenblo, 3ajay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

®[IOHMMAaHHE (PU3NYECKHX OCHOB W MPHUHIHUIIOB ACHCTBHS TEXHHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

®OBJIAJICHUE METOJIaMU CaMOCTOSTEIbHOIO IUJIAHUPOBAHUS U IPOBEICHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OTIpEIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

®CO37]aHKME YCIOBUH [JIsl PA3BUTHUS yYMEHHI MPOEKTHO-HCCIEA0BATEIHCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHErO OOIIEro

oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Hezel0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H

NPAKTHYECKUX padOT SBISETCS PEKOMCHIOBAaHHBIM, YYHUTEIb JCJIaeT BBIOOP
NIPOBEJICHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yJaroIInXCs.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOPMUPOBAHUU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWKeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobosHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBHKEeHHE. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSHHOW MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMIHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPAIMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOLICHHUS MEXAY NyTSAMH, MPOMJICHHBIMHA TEIOM 3a
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  [anmunes. IlepBwiii  3akoH  HbrotoHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuHm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcioBus paBHOBeCHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHMI PAaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

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

[TorennuanbHas DHEPTHUS. [TorenmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHoOr  npykuHbl.  [loTeHlManpHass SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHIHUANbHble  CUJbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CHUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN TUCTOJIET, IBUXKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyl. KonnuectBo BemecTBa. [TocTosinHass ABoraapo.

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



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJAealbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEel KWHETUYECKON SHEpPruu TEIUIOBOTO JBHXKEHUsA dacTull raza. Illkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHssI dHEprus TEpMOJAMHAMHUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TEII0ThI Mpu TeIUIoNnepeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBbIii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B MIPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI ~ IEWCTBHS  TEIUIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kod(puIMeHT Moie3Horo
nericTBus TemioBod MmammumHbl. I{ukn KapHo m ero ko3pduimMeHT IOJIe3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEeMbI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATESI BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHUasioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenune npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXXHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3anusi Teld. ODJEKTpUYeCKHil 3apsia. J(Ba Buaa 3IEKTPUUYECKHUX
3apsaa0B. IIpOBOOHUKH, IUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsok€HHOCTh  3nekTpuueckoro mnoJid.  [IpuHoumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMUPOBAJIbHBIN anmapar, CTPYHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHune 3eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Illocmoannwtit 3.1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

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

Hanpsixenue. 3akon OMa i1 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHNE MPOBOTHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE CONPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OTHOM (3aMKHYTOM) AniekTpudeckon nenu. Koporkoe 3ambikanue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u npuMecHast MIPOBOJANUMOCTh
MoJIynIpoBOHUKOB. CBoCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

ONeKTpUYecKuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONIUTUYECKAS TUCCOLUALUA. DIEKTPOIIH3.



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

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIepMETD,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienne amexTpoiusa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsiETCS ¢
y4€TOM COJEpP)KATEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMu MaTE€MaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, uX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

T'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHMEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHATIOB, B TOM YHCJIE HAHOMATEPHANOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

[locTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM WHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TOCTOSIHHBIX MAarHUTOB.

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

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuua Jlopenua, €€ MOIyJib M HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOMN
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

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



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOT'O MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBUS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepuona, yacrtora, amrumryga u (aza xoseOaHUU.
[IpyXKVHHBIN MasiTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparienue HEpruu Ipyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIe0aTEIbHOM KOHTYDE.

[IpencraBiienne o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: SIIEKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHU Tpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

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

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexktpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

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

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmrogenue orpakeHus: M NPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJICOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
pesoMIIEHUE, MOJsIpU3anus, AMPpakiuus, HTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormyie W pacceuBaronue JUH3BL. ToHkas JsmH3a. DokKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenunss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOCHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE TPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIIOMIICHUE CBETa.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerne natepdepeHIy CBeTa.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yeHue cexkTpa ¢ MOMOIIbI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



W3mepeHne nokasaress NpeioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas mopmens aroma. llocrynatel bopa. M3nyduenue u moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousiHoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOLIME CIOXKHOCTh CTpOeHUS sAnpa. OTKpeITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-U3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsbl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobiemMbl M TEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob! HaOIIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTyrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucrtema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CojHIIAa U 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(HMarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOIoNMK CoJiHIIA U
3BE3]1. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku v KBa3apbl. YEpHBIE IBIPHI B SIpax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUIN JJIs1 ONPENICNICHUS TIOJIOXKEHUSI HEOECHBIX O0BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AesSTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb GPU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, HAy4YHbIA (akT, rumore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpEJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpoOJiE, KoJieOaTelbHbIC
JIBVKEHUSI B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CHEKTPaIbHBIMA
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIUOHHAS II€Yb, pajap, pPaJiuONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHast Oarapest.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0JKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILECCE PEATU3ALNNA OCHOBHBIX HAIPABICHUN
BOCIIUTATEIBHOU IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIECUETIOBEYECKUX  T'YMAHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

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

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
pUCyIEro (puU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON esSTENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JACTH
(bU3MKYN Ha MIPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH JKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYHIECTBJIATh  HPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckune geicTBUS:
CaMOCTOATENFHO  (QOopMyJNIHpOBaTH W aKTyaJlu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJEMBbI C YUYETOM aHAIU3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN AEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBHSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznyecKoil HayKu;



BJIa/IE€Th HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apryMEHThI JJi1 JO0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HAaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nnopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISTh IOUCK, AaHAU3,
CHUCTEMAaTH3allMI0 U WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3aIlMOHHBIX
3aJlad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTUEHBI, PECYpCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3dMuHbIX (opMaTax ¢
yu€TOM Ha3zHa4YeHHsI HHPOPMAIIUHU U [IEJICBOW ayJUTOPHH, BHIOMpast ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe el CTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NIPEANOCHUIKM  KOH(MJIUKTHBIX CHUTyalldd W CMSATYaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KAKJOT0 WIEHA KOJUIEKTUBA;

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

OLICHMBATh KAauyeCTBO CBOEro BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaH[Ibl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBAaTh MHJEH C IMO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISABIATH MPOOJIEMBbI, CTaBUTh W (HopMyIupoBaTh
COOCTBECHHEIC 3a]1a4H;

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

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENBbHON  pedieKCHMd KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBAHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHMS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TIPH aHAINU3E pPe3yJbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mporecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS AMOILIMOHAJIbHBIH UHTEIJICKT, npenoJararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJCTh HANPABIECHUS Pa3BUTHUA COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITh YBEPEHHBIM B ce0€;

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

BHYTPEHHEH MOTHUBAIIMU, BKIIOYAIOIIEH CTpPEMJICHUE K JOCTHXKCHHUIO 1EIH U
yCcrexy, ONTUMU3M, WHHUIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

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

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON EATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETICH:
MaTepHuaibHas TOYKa, MHEepIUaIbHasl cUCTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUN 3apsi]l IPU pelieHur (PU3nuecKux 3aaay;

pacno3HaBaTh (pu3MUECKHE SIBJICHUS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOONHOE TajeHre TeJ, JABMKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMoieicTBre Ten, ¢ dy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIIEHUE JABIICHUS I'a3a IPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
ANEKTpU3alus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATH MEXAHUYECKOE JBIKEHUE, UCIONb3Ys (DU3MUYECKUE BEIUUYUHBI:
KOOpAMHATA, NyTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaxXoJUTh (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIIMYMHAMU;

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

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIIMAJIOB;
Py  ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UUECKHN CMBICI HCIOIb3YyEMBbIX
BEIIMYMH, MX OOO3HAUCHMS] M EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUE
3aKOHBI U MIPUHIIMUIIBL: 3aKOH BceMHUpHOTO TArotenus, I, II u I 3akonsl HptoTOHa,
3aKOH COXPAaHEHUST MEXAaHWYECKOM DJHEPIUuM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JBHKEHUS MOJIEKYJI C
aOCOIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnvyarh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BhIpAKEHUE W YCIOBUS (TPaHMIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX HW3MEPEHUH, TPHU 3TOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBIISAThH MPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUUHH, ITPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTU (DU3UYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(PUKOB, A€JIaTh BEIBOJABI IO pe3yJIbTaTaM UCCIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4e€OHO-HCCIIEIOBATENbCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000Opy10BaHUS;

pemiarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUECKHE BEJIMUYMHBI U (POPMYIIH,
HEOOXOJUMbIE ISl €€ pellIeHusi, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHUs (PU3NUECKOIN BEINYNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C OMOpOi Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH W
(bu3nYecKue SIBICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW U HAay4YHO-MOMYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOITYYAEMYIO HH(OPMAILHIO;

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

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU NP OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYIIBI, PAlMOHAIBHO PACHPENENsiATh OOSI3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMCHHUIA:

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

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCINCH:
TOYEYHBIN JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (PU3HYECKUE SIBJICHUS (MPOIECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOW (DU3UKH: DJICKTPUUECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWs, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOJApU3alUsi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3ddheKT), CBeTOBOE AaBiICHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  PA3JUYHBIX  Cpea) |
AJIIEKTPOMATHUTHBIC SIBJICHUS (TIPOIIECCHI), HMCIOJIBb3Yysl (DU3NYECKUe BETUYHHBIL:
AIEKTPUYECKUN 3apsil, CHJIa TOKa, DJIEKTPUUYECKOE HAINPSKEHUE, IIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJisi, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKW, SHEPTys AJICKTPUUYECKOTO M MArHUTHOTO TMOJied, MEpPHOoJl M YacToTa
KoJeObaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij W CWia TOoKa B MpOIecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CHUJIa JIMH3bI, MPH ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICII HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEeITUYMHAMU;

OMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONIME JIAHHYI0 (PU3MUECKYI0 BEJIMYUHY C JIPYTMMHU BeJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa miia pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs] MAacCOBOTO YHMCIa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOMTh U OIHMCHIBATh H300paKEHHE, CO3/IaBaEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3UUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4eOHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HUCIOJIh30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCMMOCTH (U3MUECKUX BEJIIMYUH C HCIOJIb30BAHHEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHMUS;

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWHBI U (POPMYIIHI,



HEOOXOUMbIe NIl €€ pElIeHUs, MPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU HU
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUs Y4eOHOM U Hay4YHO-TIONMYJISIpHOM MH(OpPMAIUHY, TTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyto HH(OpMAIIHIO;

OOBSICHATH MPUHLUIBl JOEHCTBUA MAaIIMH, NPHOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWA MO (PU3MKEe B MOBCEIHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHU B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpymme C BBHIMOTHCHHEM pPAa3JIMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMNNBl, PalNMOHAIBHO PpACHpPENeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIaJ] K&KJOT0 U3 YYaCTHUKOB I'PYIIbI B pELICHHE pacCMaTpUBaeMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

Ne n/m
NporpamMmbl KouunyecTBo 4yacoB



KoHnTtpoJbHbie IIpakTHYeckn
Bcero
padoTsbI e padoThbl
Pazpeua 1.
OU3NKA U
METO/bI
HAYYHOI'O
IMO3HAHUA
bu6mmoreka [JOK

1.1 duzuka €To aVYHOTO MMO3HAa 2
HSHIRE M METOABT HAYAHOTO TOSHARMA https://m.edsoo.ru/Tf41bf72




Hroro no pazgeny

Pazpgea 2.
MEXAHUKA
2.1 Kunematuka
2.2 Jmnamuka
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE

Hroro no pasaceiny

Pazpgea 3.
MOJVIEKYJISAPH
ASI ®DUBUKA U
TEPMOAUHAM
HUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOH
) TEOpHU
3.2 OCHOBBI TEPMOIUHAMUKH
33 ArperaTHble COCTOSIHUS BEILECTBA.

®da3oBbIe Nnepexoabl

Hroro no paszneny

Paznean 4.
JIEKTPOAUHA
MUKA
4.1 DIIeKTpOCTaTUKA
4.2 [TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B

18

10

24

10

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72




Pa3IMYHBIX Cpelax
Uroro no pazgeny

Pe3epBHOE Bpemst
OBILEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

22

68



11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

Ne n/m
MPOrpamMMsbI KouunyecTBo 4yacoB



IIpakTHYeckue

B K 0
cero OHTPOJIbHBIE PadOThI paGoTI
Pazpeua 1.
JIEKTPOAUHA
MUKA
11 MarnuTtHOe nojue. IeKTPOMarHuTHAsI 1 | 3 b
’ UHIYKIHS h
Uroro no pazgeny 11

Pazpmea 2.



KOJIEBAHUA U

BOJIHBI
)1 MexaHW4YeCKHUEe U AJICKTPOMAarHUTHBIE 9
) KoJIeOaHUS
2 MexaHW4YeCKHUEe U AJICKTPOMAarHUTHBIE 5
' BOJIHBI
2.3 OnTuka 10
Hroro no pazneny 24
Pazpgea 3.
OCHOBBI
CHHELHUAJIBHO
1 TEOPUH
OTHOCMUTEJIBH
OCTHA
31 OcCHOBBI crielIUanbHOM TEOPUHU 4
) OTHOCHUTEIBHOCTH
Hroro no pazneny 4
Pasznea 4.
KBAHTOBAM
PU3UKA
4.1 DeMEHTHI KBAHTOBOU ONTHKU 6
4.2 Crpoenune atoma 4
4.3 ATOMHOE PO 5

Wroro no pazueny 15

lopll=sllvplli=slvp|

=

loplll=sllepHi=slvp]

=



Paznen 5.
9JIEMEHTBI
ACTPOHOMMUH
n
ACTPO®PU3UKHU

5.1 DeMeHTHl aCTPOHOMUU U aCTPOPHUIUKU

Hroro no pasaceiny

Pazpgea 6.
OBOBHIAIOIIE
E IOBTOPEHMUE

6.1 O6o01aroiee MOBTOPEHHE

Hroro no pasaceiny

Pe3epBHOE BpeMs
OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

= o1

= o1



IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne Tema ypoka Jara
n/n KoumnuectBo yacos U3y4YeHus



Bcero

®dusuka — Hayka o
npupone. Haydansie MmeToapl
MO3HAHUS OKPYKAIOLIETO
Mupa

Posb 1 mecTo Gusuku B
dbopMupoBaHUU
COBPEMEHHON HAyYHOU
KapTUHBI MUDA, B
[IPaKTUYECKON

KoHTpoJibHBI
e padoThl

IIpakTuyecku
e padoThl

https://m.edsoo.ru/3c68e8ad

https://m.edsoo.ru/8525e¢6d9




10

11

JIeATEIbHOCTH JIFOACH
MexaHnueckoe IBUKEHHE.
OTHOCHTENBHOCTD
MEXAHUYECKOTO IBHIKEHUS.
ITepememenue, CKOPOCTD,
YCKOpEHHUE

PaBHOMepHOE
IIPSMOJIMHEMHOE IBUKCHHE
PaBHOyCKOpEeHHOE
IIPSIMOJIMHEMHOE ABM)KEHUE
CoboaHoe najieHue.
Yckopenue cB0OOOIHOTO
naJIcHAs

KpusosnHeliHOE nBUKEHNE.
JIBrm>keHre MaTepuanbHON
TOYKH 10 OKPY>KHOCTH
[IprHIHAIT OTHOCUTENBHOCTH
INanunes. MaepnuanbHbie
cucreMsl orcyera. [IepBelii
3aKoH HeroTOHa

Macca tena. Cuina.
[IpuHDMn cyneprno3unun
cui. Bropoit 3akoH
Hrrotona misa
MaTepUAIbHON TOYKHU
Tpetnii 3akon HeroToHa niis
MaTepHaJIbHBIX TOUEK
3aKOH BCEMUPHOIO
TaroreHus. Cuna TSXKECTH.
IIepBas kocmuueckas

https://m.edsoo.ru/ab25722¢

https://m.edsoo.ru/4894alef

https://m.edsoo.ru/23alabee

https://m.edsoo.ru/9121c8a8

https://m.edsoo.ru/c2756a45

https://m.edsoo.ru/6e6f52b6

https://m.edsoo.ru/ed6e6c24

https://m.edsoo.ru/4733331e

https://m.edsoo.ru/1e8ac978




12

13

14

15

16

17

CKOpOCTb
Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

Cuna TpeHus.
Koadduruent tpenus.
Cuna conpoTuBIeHUS IPU
JBIJKEHUH TEJa B KUIAKOCTH
VI Ta3e

IToctrynarenbHoe 1
BpallaTesbHOE JBUKEHUE
a0COIOTHO TBEPIOTO Tena.
MowmenT cuisl. [lnedo cumsl.
VYcnoBusi paBHOBecUs
TBEPAOIO Tea

Nmnynec MmaTepuanbHOU
TOYKHU, CUCTEMBI
MaTepuaibHBIX TOYEK.
Nmnynbe cuibl. 3aKoH
COXpaHEHHUs UMITYJIbCa.
PeakTuBHOE NBUXKEHUE
PaboTa 1 MOLTHOCTH CHITBI.
Kunernueckas sneprus
MaTepUATbHOI TOYKH.
Teopema 06 n3MeHEHUH
KMHETUYECKON SHEPrUu
[ToreHmanpHas 3HEPTHUsl.
[TorenuuanbHas sHEeprus
ynpyro aepopMupoBaHHOH
npyxkuHbl. [loTeHnmanbHas
SHEprus Tena BOIU3U

https://m.edsoo.ru/127bf378

https://m.edsoo.ru/345d6fa3

https://m.edsoo.ru/895793ea

https://m.edsoo.ru/8fefedd9

https://m.edsoo.ru/f4cfcb76

https://m.edsoo.ru/3571464d




18

19

20

21

22

MOBEPXHOCTU 3eMIIH

ITorennuansHeIe U

HEMOTECHIUAIbHBIE CUJIBI.

CBs13b pabOTHI

HEMOTEHIUAIbHBIX CUJI C

M3MEHEHUEM MEXAHUYECKOU

SHEPTUU CUCTEMBI TEl.

3aKOH COXpaHEHUs

MEXaHUYECKON IHEPTUU

JlaGopaTopHnas pabota

«HMccnenoBanue cBs3u

paboThI CUIIBI C U3MEHEHHEM
MEXaHUYECKON SHEPruun 1
TeJla Ha IpUMepe

pacTshKEHUs PE3UHOBOTO

KTyTa»

KonTponsHas pabora no

teMe «KnHemaruka.

JnHamuka. 3aKoHbI

COXPAHEHHUS B MEXAHUKE

OCHOBHBIE TIOJIOKEHUS

MOJIEKYJISIPHO-

KMHETUYECKON TEOPHH. 1
BpoyHOBCKOE IBH>KEHHE.

Anddyszus

Xapaktep JBUKEHUS U

B3aUMO/ICHCTBUS YaCTHI]

BelecTsa. Monenu 1
CTPOEHHUSI Ta30B, KUJKOCTEN

Y TBEPIBIX TN

https://m.edsoo.ru/9d2f72c8

https://m.edsoo.ru/13786138

https://m.edsoo.ru/f7dcdb46

https://m.edsoo.ru/aecle31a

https://m.edsoo.ru/bff8§3b67




23

24

25

26

27

28

29

30

Macca monexy:.
KonuuecTBo BelecTna.
[TocrosinHast ABorazipo
TenoBoe paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
temriepatryp Llenbcus
Hneanbneiii raz B MKT.
OcnoBHoe ypaBHenne MKT
AOGcomoTHas TemrepaTypa
KaK Mepa cpeaHeit
KMHETUYECKOU SHEPTUU
JBUKEHUS MOJICKYII.
YpaBHenue Menaeneena-
Knaneiipona

3akoH JlambToHa. ["a30BbIC
3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue
3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
pa3peKEHHOT0 Ta3ay
N3onporieccrl B uaeaaibHOM
ra3e u ux rpaguyeckoe
IpeJICTaBICHNE
BryTtpenHss sHeprus
TEPMOIMHAMUYECKOI
CHCTEMBI U CIIOCOObI €€
n3meHeHus. Koanuecto
TEIUIOTHI U padoTa.

https://m.edsoo.ru/cdf5a4bl

https://m.edsoo.ru/e3ea87d3

https://m.edsoo.ru/e618e16d

https://m.edsoo.ru/6641clas

https://m.edsoo.ru/e5ab1332

https://m.edsoo.ru/b3ef54e2

https://m.edsoo.ru/69b2d137

https://m.edsoo.ru/d5a6ccfd




31

32

33

34

35
36
37

38

39

40

BnyTtpeHnHss sHeprus
0JIHOATOMHOT'0 HJI€AJIbHOTO
rasa

Buns! Tennonepenaun

VY nenbHas TENI0EMKOCTh
BelecTsa. KonngecTBo
TEIUIOTHI IIPU
Terionepeaye.
AnumabaTHBIN mporecc
ITepBrlii 3aKk0H
TEPMOJIMHAMUKH U €T0
IpUMEHEHHE K
U30IpoLeccaM
HeoOpaTtumocTs nporeccos
B Ipupojie. Bropoii 3akoH
TEPMOJUHAMUKHU

ITpunnun nevicreus u KT/
TEIJIOBON MAllIMHBI

[Mukn Kapno u ero KITI
DKosoruyeckue npoodaemMbl
TEIIOPHEPTETUKU
O06o0maromuii ypok
«MonekynspHas pusuka.
OCHOBBI TEPMOAMHAMUKI
KonTponbnas pabota no
teMe «MorekynspHas
¢duznka. OCHOBBI
TEPMOITUHAMUKI
[TapooGpazoBanue u
KoHJeHcauus. Mcnapenue u

https://m.edsoo.ru/d8eacc95

https://m.edsoo.ru/8ef74ad1l

https://m.edsoo.ru/facda34c

https://m.edsoo.ru/96ealcc3

https://m.edsoo.ru/c9a7d139

https://m.edsoo.ru/2al4cbl5

https://m.edsoo.ru/73caacchd

https://m.edsoo.ru/3a67c55f

https://m.edsoo.ru/3a69ad11

https://m.edsoo.ru/a6b9b69f
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42

43

44

45

46

47

48

KUIICHUE
AOcontoTHas 1
OTHOCHTEJIbHAS BIIA)KHOCTh
BO3Ayxa. HachlllieHHbIH map
Trépnoe Teno.
Kpucramnuyeckue n
amopQHbIe Tena.
AHUN30TpOIUs CBOMCTB
KpucTauioB. XKuakue
kpucrtauibl. COBpeMeHHbIE
MaTrepuabl

[LmaBnenue u
KpUcTajun3auus. Y ienbHas
TEIIOTA [JIABJICHUSL.
CyO6numarus

YpaBHEHHE TEIIOBOTO
OanaHca

DneKkTpu3zanus Ted.
OnekTpuueckuii 3apsa. [[sa
BH/JIA AIEKTPUUECKUX
3aps/10B

[IpoBOAHMKY, TUDTIEKTPUKHI
Y IIOJIyIPOBOJIHUKH. 3aKOH
COXpaHEHUs
3IIEKTPUYECKOTO 3apsijia
BzaumopeiicTBue 3apsioB.
3akoH Kynona. Toueunslit
ANEKTPUUECKUI 3aps]l
Hanps>xéanocts
AIEKTPUUYECKOTO TOJIA.

https://m.edsoo.ru/f1f8c83f

https://m.edsoo.ru/fc913bea

https://m.edsoo.ru/33dc65d2

https://m.edsoo.ru/bb4aec8§1

https://m.edsoo.ru/a8975218

https://m.edsoo.ru/37ed68d1

https://m.edsoo.ru/e794dad8

https://m.edsoo.ru/c9451bee




49

50

51

52

53

54

55

[IpuHnun cynepno3unun
AIEKTPUUYECKUX TOJIEH.
Jluauy HanpsHKEHHOCTH
Pabora cun
AIEKTPOCTATUYECKOTO MOJISL.
[Torenunan. PazHocts
IOTEHLINAJIOB

IIpoBoHMKH 1
JURJIEKTPUKHU B
ANEKTPOCTATUYECKOM II0JIE.
Jusnexkrpudeckas
MPOHUIIAEMOCTh
DIIEKTPOEMKOCTb.
Konpnencarop
DIEeKTPOEMKOCTD TIIIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa
JlaGoparopHas paboTa
"N3mepenue
3JIEKTPOEMKOCTH
KOHJeHcaropa"

[IpuHun nercTBus u
pUMEHEHNE
KOHJICHCAaTOPOB,
KOIMPOBAJILHOTO arapara,
CTPYWHOTIO ITPUHTEPA.
DneKTpocTaTHIeCcKast
3amuTa. 3a3eMIICHHIE
AIIEKTPONPUOOPOB
DNEKTPUYECKUH TOK,

https://m.edsoo.ru/ee5c7673

https://m.edsoo.ru/3fab6c85

https://m.edsoo.ru/3daf6df9

https://m.edsoo.ru/8177e866

https://m.edsoo.ru/86¢cc7f54

https://m.edsoo.ru/57d2f644

https://m.edsoo.ru/5f18e57c
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57

58

59

60

YCJIOBHS €T0
CyIIIECTBOBAHUS.
ITocTostaukIl TOK. CHla
Toka. Hampsbxkenue.

Conporunenue. 3akon Oma

JUTS y9acTKa [eru
ITocnenmoBarennsHOE,
napauIeIbHOE, CMEIIaHHOES
COCTMHEHUE IMPOBOTHUKOB.
JlaGopaTopHnas pabora
«M3y4yeHune cMenanHoro
COCIMHEHUS PE3UCTOPOBY
PaGoTa 1 MOITHOCTH
IIEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma
3akon Oma aJis MOTHOM

(3aMKHYTOM) 2JI€KTPUUECKOMN
nenu. KopoTkoe 3amMbIkaHHe.

JlaGoparopHas paboTa
«M3mepenne D/1C
UCTOYHHKA TOKA U €T0
BHYTPEHHETO
COIIPOTHUBIICHUS
Pe3epBHBIN ypOK.
KonTponbnas pabota no
Teme "DnekTpoauHamMuka' /
Bceepocculickas
npoBepoyHas pabota
O6o06maromuit ypox
«DNEKTPOAUHAMUKAY /

0.5

0.5

https://m.edsoo.ru/16e1d6f8

https://m.edsoo.ru/deed7cd5

https://m.edsoo.ru/d27bf8bl

https://m.edsoo.ru/635d6acd

https://m.edso0.ru/9752944d




61

62

63

64

65

66

Bceepocculickas
IpoBepoyHas paboTa
DJIEKTPOHHAs
IPOBOJIUMOCTb TBEPBIX
METaJUIOB. 3aBUCUMOCTb
COIPOTHUBIICHUS METAIIIIOB
OT TEMIIEPATYPHI.
CBepXInpoBOAUMOCTh
DNEeKTPUYECKUN TOK B
BakyyMme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB
[TonynpoBOIHUKH, UX
COOCTBEHHAs M IIPUMECHast
npoBoauMocTh. CBoiicTBa
p—n-niepexona.
ITomynpoBOAHUKOBEIE
npuOopbI

DNEKTPUYECKUH TOK B
pacTBOpax M paciuiaBax
JJIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOLMAIUs. DIEKTPOIIN3

DJIEKTPUYECKUH TOK B Ta3ax.

CaMOCTOSITENTbHBIN U
HECAMOCTOSITETbHBIN
paspsia. Monuus. [1nazma
DneKTpuuecKkue mprudopsl U
YCTPOMCTBA U UX
MPaKTUYECKOE TPUMEHEHHE.
IIpaBuia TeXHUKH

https://m.edsoo.ru/9e45fffd

https://m.edsoo.ru/1756ccl1

https://m.edsoo.ru/8caf19d3

https://m.edsoo.ru/2d19db3b

https://m.edsoo.ru/e95aclce

https://m.edsoo.ru/63cedfbc




0€30MacHOCTH
KonTponbhas pabota no
TeMe «DJIeKTPOCTATHKA.

67 [TocTosiHHBIM
3NEKTpUYeCKUil TOK. TokH B
Pa3IMYHBIX CPEeIaX»
PesepBHBIi ypOK.

68 O6o06maromuit ypox 1o
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

https://m.edsoo.ru/858efadd

https://m.edsoo.ru/d44cf6f4




11 KJIACC

Ne n/m Tema ypoka
KoauuecTBO 4acoB



KonTpoJbHbie IIpakTHyeck
Bcero
padoTsbI ue padoTbl
[TocTostHHBIE MATHUTHI U
MX B3aUMOJICUCTBHUE.
MarnutHoe nosie. Bexrop

. 1 https://m.edsoo.ru/dd28af1d
MarHuTHON MHAYKIIMH.

JIvHMU MarHUTHOM
WHIYKITAN
MarxuTtHoOE 110J1E

OBO a C TOKOM.
TPOBOHIKA € TOKOM 1 https://m.edsoo.ru/91ec1665

OmnsIT Opcrena.
BzaumopeiictBue



MIPOBOJIHUKOB C TOKOM
JlaGopaTopHas pabora
«3yueHne MarHuTHOTo
T0JISL KATYILIKH C TOKOM»
JleiicTBE MarHUTHOTO
T0JIs1 Ha MPOBOJHUK C
tokoM. Cuna Amrepa.
JlaboparopHast pabota
«HccinenoBanue neUCcTBUS
MIOCTOSIHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»
JleiicTBre MarHUTHOTO
T0JIS Ha JABIDKYILYIOCS
3apsSOKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGota
cunbl JIopeHna
DneKTpoMarHuTHas
nHaykus. [Torox
BEKTOpa MarHUTHON
nnaykuuu. 9/1C
WHJYKUWU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykiuu dapanes
JlabopaTopHas pabota
«HccnenoBanue sIBICHUS
3JIEKTPOMArHUTHOMN
WHIYKITA)
NHAYKTUBHOCTS.
SIBneHne caMOMHAYKIIUY.
OJ1C camouHayKIMH.

https://m.edsoo.ru/cbb4e22c

https://m.edsoo.ru/4c792b5c

https://m.edsoo.ru/efd1d4f4

https://m.edsoo.ru/e89a67f1

https://m.edsoo.ru/d6887aeb

https://m.edsoo.ru/f4353eal




10

11

12

13

DHeprusi MarHuTHOTO
T0JISL KATYILIKH C TOKOM.
DNEeKTPOMarHuTHOE 1O0JIe
TexHuueckue ycTpoucTBa
U UX IPUMEHEHHUE:
MMOCTOSIHHBIC MAarHUTHI,
3JIEKTPOMATHUTHI,
AJEKTPO/IBUTaTENb,
YCKOPUTENIH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
Oo6o0uaromuit ypok
«MarautHoe mnoJe.
DneKTpoMarHuTHas
WHITYKITAS
KonTponbHas padota no
Teme «MarauTHoe nozie.
DneKTpOMarHuTHas
WHIYKIIHS

CBoOosiHBIE
MeXaHU4ecKue
KoJe0aHusl.
l"apmonunueckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKUAX
KoJIeOaHuH.
[IpeBparienue sHeprun
JlaGopatopHnas pabora
«HMccnenoBanue 1
3aBHCUMOCTH MIEPHO/Ia

https://m.edsoo.ru/3eb8de3f

https://m.edsoo.ru/3a2fd5b6

https://m.edsoo.ru/6de9c327

https://m.edsoo.ru/18c5f98f

https://m.edsoo.ru/73d43b2
b




14

15

16

17

MaJIbIX KoJiebaHuil rpysa
Ha HUTH OT JJIMHBI HUTH U
MAacchl Ipy3a»
KonebaTenbHbIl KOHTYD.
CBoOoHbBIE
3JEKTPOMAarHUTHbHIC
Kose0aHus B UAE€AIbHOM
KOJIeOaTeIbHOM KOHTYDE.
AHaorus Mexuay
MEXaHHUYECKUMHU U
ANEKTPOMArHUTHBIMH
KoJe0aHusIMU

®opmyina TomcoHa.
3aKOH COXpaHEHUS
SHEPTUH B UJICATTLHOM
K0J1e0aTeIbHOM KOHTYpE
[IpencraBnenue o
3aTyXaroumx
KoJIeOaHusX.
BoeiHyX1cHHBIE
MEXaHUYECKHE
koseOaHus. PezonaHc.
BeiHyX/1€HHBIE
AJIEKTPOMArHUTHBIC
KoseOaHus

[IepemeHHBIN TOK.
CunyconaanbHbII
MePEMEHHBII TOK.
MomHOCTh IEPEMEHHOTO
TOKa. AMILTUTYIHOE U

https://m.edsoo.ru/a931b8b2

https://m.edsoo.ru/a7517812

https://m.edsoo.ru/6ac54bc2

https://m.edsoo.ru/98fd794e




18

19

20

21

22

JICHCTBYIOLIEE 3HAYEHUE
CUJIBI TOKA U HAIIPSIKEHUS
Tpancdopmarop.
[IpousBoacTBo, nepenaya
1 ToTpeOIcHue
JJIEKTPUYECKON SJHEPTUU
YeTpoicTBO U
MIPaKTUYECKOE
IIPUMEHEHNE
3JEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
3JeKTpoIepeaad
DKOJIOTrM4ECKHE PUCKU
P POU3BOJICTBE
ANEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
IJIEKTPOIHEPI U B
MOBCEHEBHOW KU3HU
MexaHnyeckue BOJIHBI,
yCIIOBUS
pacrnpocTpaHEeHHUsI.
[Tepuon. CxopocTh
pacrnpocTpaHeHus: 1
JUTHA BOJIHBI.
[Tonepeunsie u
IIPOJIOJIbHBIE BOJIHBI
3ByK. CKOpOCTh 3BYKa.
I'poMKOCTB 3BYKA.
Bricora Tona. TemOp

https://m.edsoo.ru/5b6e7722

https://m.edsoo.ru/1bb9e9b1

https://m.edsoo.ru/f751e3ad

https://m.edsoo.ru/f66aab18

https://m.edsoo.ru/f344ef71




23

24

25

26

27

28

29

30

3BYyKa
DNeKTpOMarHuTHbIE
BOJIHBI, X CBOICTBA U
ckopocTs. [lIkana
3JI€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTIUOCBS3U U
TeneBuacHus. Pazputue
CPEICTB CBSI3H.
Pannonokanus
KonTponbnas pabota
«KonebaHnus v BOJHBI»
[Ipsimonunelinoe
pacnpocTpaHEHHUE CBETa B
OJIHOPOJHOM Cpee.
ToueyHbI UICTOYHUK
ceera. JIyu cBera
OTtpaxkeHue cBera.
3aKOHBI OTpaKEHUS
cseta. [loctpoenue
M300paXEeHU B IMIIOCKOM
3epKaie

[Ipenomienue ceera.
[TonHoEe BHYTpEeHHEE
otpaxeHnue. [IpenenbHbIN
YTOJI [TOJIHOTO
BHYTPEHHETO OTPAKEHUS
JlaGopatopHnas pabora
«M3Mepenune nokasarens
MPEJIOMIIEHUS CTEKIIa)
JIunzel. [loctpoenue

https://m.edsoo.ru/f575da87

https://m.edsoo.ru/fae4d6bb

https://m.edsoo.ru/51921a96

https://m.edsoo.ru/ecc67fbd

https://m.edsoo.ru/f93a7f3a

https://m.edsoo.ru/b84d3bce

https://m.edsoo.ru/63c67a56

https://m.edsoo.ru/5472dd8




31

32

33

34

35

36

37

38

M300paKeHUH B JINH3E.
dopmyJia TOHKOH JTMH3BI.
YBenuueHue JIMH3bI
JlaGopaTopHas pabora
«HccnenoBanue cBOUCTB
M300paXKEHUI B TUH3AX)
Hucnepcus ceera.
CrnoxHbII cocTaB 6e10r0
cBerta. LlBer.
JlaGopaTopHas pabora
«Habnronenue aucnepcuu
CBETa»

WnTepdepennus creta.
Hudpaxius ceera.
JudppakiuonHas pemeTka
[TonepedyHOCTH CBETOBBIX
BoJH. [lonmspuzanus csera
OnTuueckue mpuOOpPHI U
YCTPOMCTBA U YCTIOBHS X
6e30macHoOro
MIPUMEHEHHUS

I'paHUIBI TPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKHU.
[ToctynaTel cnennaibHOM
TEOPHUU OTHOCUTEIIEHOCTH
OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH.
3ameyieHre BpEMEHH U
COKpAIICHHE JTMHBI
OHeprus U UMITYJbC

|

https://m.edsoo.ru/b3a2484b

https://m.edsoo.ru/faf7f386

https://m.edsoo.ru/32d4c656

https://m.edsoo.ru/673347ce

https://m.edsoo.ru/9f12¢94e

https://m.edsoo.ru/b246554
b

https://m.edso0.ru/368c57be

https://m.edsoo.ru/cdba9fde




39

40

41

42

43

44

PENATUBUCTCKOMN
yacTulibl. CBSI3b MacChI €
SHEPrUeil U UMITYJILCOM.
DHeprus NoKos
KonTponbnas pabora
«Ontuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCUTEITLHOCTH
®otonsl. Dopmyna
[Inanka. DHeprus u
UMITyIsC GOTOHA
OTtkpbIiTHE U
UCCIIEIOBaHKE
dororddexra. OnbITH A.
I'. CroneroBa

3akonbl portorddexra.
VYpaBHeHue DitHIITEHA
s porodaddexra.
«Kpachnas rpanuma»
doroaddexra

JlaBnenue cBeta. ONbITHI
I1. H. JleGenena.
XuMH4eckoe aeiicTBUE
cBeTa

TexHuueckue yCcTpoicTBa
Y TIPAKTUYECKOe
MIPUMEHEHHUE:
(hOTOAIeMEHT,
(dhoTogaTUNK, COTHEUHAS
Oarapesi, CBETOANO]

https://m.edsoo.ru/46edc9e2

https://m.edsoo.ru/eedc67f5

https://m.edsoo.ru/97eab8d4

https://m.edsoo.ru/2e¢768471

https://m.edsoo.ru/e153¢199

https://m.edsoo.ru/e3ab6bead




45

46

47

48

49

50

51

Pemenune 3amad mo Teme
«DJEeMEHTHI KBAaHTOBOM
OIITHKI

Mopens atoma TomcoHa.
OmnerTel Pe3epdopaa o
paccesiHUIO (-4aCTHIL.
[Inanerapnas moneins
aroMma

[Toctymater bopa
N3nyuenue u
MOTJIONICHUE (POTOHOB
MpU Nepexojie aToma ¢
OJIHOT'O YPOBHSI SHEPI U1
Ha Jipyrou. Buael
CIIEKTPOB

BomaHoBEIE cBOliCTBA
yacTull. BoaHsI 1e

Bbpoiinsa. KopnyckyispHo-

BOJIHOBOM JTyaJIU3M.
CnooHTaHHOE U

BBIHYKACHHOC U3JTYUCHUC

OTtkpbITHE
PalMOaKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPEJICJIEHUIO COCTaBA
palnOaKTUBHOTO
U3ITy4YEeHUs

CaoiictBa anb(a-, 6era-,
raMMa-Hu3J1yuyeHHs..
Bnusiaue

https://m.edsoo.ru/fed96bc6

https://m.edsoo.ru/ba433c76

https://m.edsoo.ru/45ee9829

https://m.edsoo.ru/2b8a47f1

https://m.edsoo.ru/fa995ab1

https://m.edsoo.ru/ae3cad42

https://m.edsoo.ru/421844c4




52

53

54

55

PaIMOAKTUBHOCTH Ha
YKUBBIE OpraHU3Mbl
OTkpbITHE IPOTOHA U
HelTpoHa. M30TonbI.
Anbda-pacna.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. ['amma-
U3Jy4yeHue

DHeprus CBA3U HyKJIOHOB
B sizpe. AnepHbie
peakuuu. SnepHbiit
peaxtop. [Ipobnemsi,
MEePCIEKTUBBI,
9KOJIOTMYECKHUE aCIIEKThI
SIIEPHOM DHEPrETUKH
DneMeHTapHbIe YaCTHUIIHI.
OTKpbITHE TO3UTPOHA.
MeTtoas1 HaONMIOIEHUS U
perucTpanuu
3J€MEHTApHBIX YACTHII.
Kpyrusriit cron
«DyH1amMeHTaIbHbIE
B3aUMO/ICVCTBHSI.
EnunctBo ¢puznueckoit
KapTUHBI MUPay

Dranbl pa3BUTHS
aCTPOHOMUHU.
[IpuxnagHoe u
MHPOBO33PEHUYECKOE

https://m.edsoo.ru/28f5e132

https://m.edsoo.ru/66b9f3el

https://m.edsoo.ru/e9fdd819

https://m.edsoo.ru/4771464
2




56

57

58

59

3Ha4YE€HHE ACTPOHOMHUH.
Bux 3Bé31H0r0 Heba.
Co3sBe3aus, spKue
3BE3BI, INTAHETHI, UX
BUJIMMOE JIBHKCHUE.
ConneyHas cucTeMa
Connne. Conneunas
aKTUBHOCTE. MICTOUHUK
sHeprun CoJiHIa U 3BE3]T
3BE3bI, X OCHOBHEIC
XapaKTEPUCTUKH. 3BE3 b
rJIaBHOM
MOCJIEIOBATEILHOCTH.
Bnytpennee ctpoenue
3BE311. COBpEeMEHHbIE
MPEACTABICHUS O
MIPOUCXOXKICHUH U
spomonuu CoHIa U
3BE3]

Muneunsiii I1yte — Hamma
TI'anaktuka. Ilonoxenue u
nBrokenne CorHia B
TI'anaktuke. I'amakTHKH.
UYEpHble ABIPHI B s11pax
raJJaKTHK

Bcenennas. Pa3zberanue
rajiaktuk. Teopus
Bonwuioro B3phiBa.
PennkroBoe uznyueHue.
MeraranakTuka

https://m.edsoo.ru/2aeae422

https://m.edsoo.ru/87fe5a43

https://m.edsoo.ru/b483a86f

https://m.edsoo.ru/8bdaf7d2




60

61

62

63

64

65

Hepermennsie npo0iaembl
aCTPOHOMMUHU
KontposnsHas padora
«NeMEHThl aCTPOHOMUHU
U acTpO(U3UKHU»
Oo6o0maromuit ypox.
Porne ¢puzuku u
aCTPOHOMUU B
SKOHOMHYCCKOH,
TEXHOJIOTUYECKOI,
COLIMAIbHOMN U DTUYECKOU
cdepax AesaTenbHOCTH
YeJI0BeKa

O6o0maromuit ypox.
Ponb 1 MecTo pusuku u
aCTPOHOMUU B
COBPEMEHHOUN HAYYHOU
KapTHHE MHpa
Oo6o0uaromuit ypox.
Ponb ¢puznueckoii Teopun
B (hOpMUPOBAHUU
MPEJICTABICHUMN O
¢bu3nyecKoil kKapTuHe
MHUpa

O60061maronuit ypox.
Mecto duszndeckoit
KapTHHBI MUpa B 00I1EM
Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUM O

https://m.edsoo.ru/dec5d24b

https://m.edsoo.ru/fblfaeda

https://m.edsoo.ru/6b1b47b
9

https://m.edsoo.ru/2522c6cf

https://m.edsoo.ru/cfd73796

https://m.edsoo.ru/81ad3288




66

67

68

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

IIpUpoJIE

Pe3epBHbIil ypok.
MarnuTHO€ nosie.
DneKTpOMarHuTHasI
WHIYKIHS
PesepBHbIii ypOK.
Ontuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEJIbHOCTH
Pesepnblii ypok.
KBanroBas ¢uzuka.
DNeMEeHTbl aCTPOHOMUH U
acTpodu3uku

68

https://m.edsoo.ru/6e59e3eb

https://m.edsoo.ru/c637b146

https://m.edsoo.ru/324d4c87




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl OCBOEHUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh Ha MpPUMEPAX POJIb M MeCTO (U3HKU B
(hopMUPOBaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHi, B MPAKTHUYECKOU NEATEIbHOCTH
Tojen

YYUTHIBATh TPAHUIBI IPUMCHCHHS M3YUCHHBIX (PU3NUCCKUX MOJICIICH:
MaTepuagbHas TOYKa, MHEepLHUaibHas CUCTeMa OTCYETa, abCONIOTHO
TBEPIOE TEJO, UIICATIBHBIN ra3; MOAEIH CTPOCHHS Ira30B, )KUIAKOCTEHU U
TBEPABIX TEJ, TOUCYHBIM DIEKTPUUYCCKUM 3apsifi — MpU pEUICHUU
¢busznueckux 3aaa4

Pacno3HnaBath ¢usnveckue sBICHHS (IIPOIECCHI) U OOBSICHATH UX HaA
OCHOBE 3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETHYECKOU TEOPHUH
CTPOCHHUSI BEIIECTBA M  DJIGKTPOJAMHAMHUKH: PABHOMEPHOE W
PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE NBH)KEHHE, CBOOOAHOE MaJeHHE
T€J, JIBHXKEHUE 10 OKPYKHOCTHU, HHEPLUSA, B3aUMOJACIHCTBHUE TEIN;
nuddy3us, OpOYHOBCKOE JIBHKEHUE, CTPOCHHE JKUJIKOCTEH W
TBEPABIX  TeJ, M3MEHEeHHe oO0béMa Tel TMpU  HArpeBaHHUH
(oxJaxkIeHnu), TEeMJIOBOE paBHOBECHE, HCIAapeHue, KOHJEHCAIINs,
MJIaBJICHUE, KPUCTAJUIM3AlMsA, KUIEHUE, BIAXKHOCTh BO3]yXa,
TOBBIIIIEHUE JaBJIEHUS Ta3a MPU €r0 HarpeBaHUHU B 3aKPHITOM COCY/IE,
CBSI3b MEXJIy TapaMeTpaMH COCTOSIHHSI Ta3a B HM30IpPOIECccax;
3JIEKTpU3aLUs TeJl, B3aUMOJIEHCTBUE 3apsS 0B

OnuceiBaTh MEXaHUYECKOE JBHIKEHHE, WCIONb3ysd (pu3uveckue
BEJIMYUHBI: KOOPJIWHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, UWMIYJIbC Tela, KUHETHYecKas dSHeprus,
MOTEHIIMATbHAS JHEpPIHs, MeXaHWudeckas paboTa, MeXaHUYecKas
MOIIHOCTh; TIPU OMUCAHHUH MPABUIBHO TPAKTOBATh (PUBNUYECKUN CMBICT
WCTIONB3YEMBIX BEIMYHMH, WX OOO3HAYECHHS W €JAWHUIIBI, HAXOIUTh
(hopMyIBI, CBSI3BIBAIOIINE TAHHYIO (DH3UYECKYIO BEIMUMHY C JIPYTUMH
BEJIMYMHAMU

OnuceiBaTh H3yYECHHBIE TEIJIOBBIE CBOWCTBA TEJI U TEIJIOBBIE

ABJICHUA, HUCIIOJIB3YA (bmplqecxne BCIIMYMHBI. JaBJICHHUEC Ta3sa,



10.6

10.7

10.8

10.9

10.10

10.11

TeMIepaTypa, CpeaHss KHHETHYEeCKash HHEpPrus XaoTUYECKOIo
JNBH)KEHUST MOJIEKYJI, CPEIHEKBAaJpaTU4YHas CKOPOCTb MOJEKY,
KOJMYECTBO  TEIUIOTHI, BHYTPEHHss dHeprusi, pabora rasa,
KOd(pPUIIMEHT TONE3HOr0 JEWCTBHS TEIUIOBOTO JBUTATENS; MPH
ONMCaHUU MIPaBUIIBHO TPaKTOBAaTh buznyeckuit CMBICH
WCIIONb3YEeMbIX BEJIHMYMH, MX OOO3HAUEHUS U E€IMHHULBI, HAXOAWUTh
(opMyITBl, CBSA3BIBAIOIINE JAHHYIO (PU3HMUECKYIO BETUUYHUHY C IPYTHMH
BEJIMYMHAM

OnuceiBaTh M3YYEHHBIE DSJIEKTPUYECKHE CBOMCTBA BEUIECTBA W
JNEKTPUYECKUE  SBJIEHUS  (MPOLIECCHI), HCMONB3yd  (U3HUYECKUe
BEJIMYMHBI: NEKTPUYECKUI  3apsal,  AJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  11OJIs, IOTEHLMAJ, Pa3HOCTh IOTEHUUAIOB; IMpU
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICI MCTIOIb3YEMbBIX
BEeJIMYMH, WX OOO3HAYEHUsS U EIUHUIIBI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO (HU3UYECKYI0 BEIMYMHY C  JIPYTUMH
BEJIMYMHAMU

aHAIM3UPOBaTh (U3UYECKUE TPOLECChl U  SABICHUS, UCIOJb3Ys
(u3nuecKkre 3aKOHbI M MIPUHIIUIIBL: 3aKOH BCEMHUPHOTO TArotenus, I, 11
n III 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHHsI MEXAHWUYECKOW >HEPIuH,
3aKOH COXPaHEHMsI UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHJI, TPUHIUI
paBHOIIpaBUsS HWHEPUUAIBHBIX CHUCTEM OTCYETA;  MOJEKYISPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHs BEIECTBA, a30BBbIE 3aKOHBI, CBS3b
CpelHell KMHETHYECKON SHEpruu TEeIJIOBOIO JBHMIKEHUS MOJIEKYN C
aOCOJIIOTHOM TeMIIepaTypoil, MepBhI 3aKOH TEPMOJUHAMHKHU; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsina, 3akoH Kynona; mpu 3Tom
pa3nuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTHU
OOBACHATH OCHOBHBIC TPHUHIUIIBI JIEUCTBUS MAIlIMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBHS MX 0€30MacHOro
HCIIOJIb30BAaHNUs B TOBCETHEBHOM KU3HU

BbINOMHATE SKCIIEPUMEHTHI 110 UCCIEA0BAHNUIO (PU3NYECKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIb30BAaHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUN; pU
3ToM (opMyIHpoBaTh MpobieMy (3agady) W THUIOTE3Y Y4eOHOro
SKCHEpUMEHTa,  coOMpaTb  YCTAHOBKY U3 MPEUIOKEHHOIO
00opynoBaHus, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI
OcyiecTBiaTh MpsIMblE U KOCBEHHbIE M3MEpPEHUs (U3HUECKUX
BEJIMYMH; MPU 3TOM BHIOMPATh ONTHUMAJBHBIN COCOO H3MEpeHHs U
HCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEITUYMHAMU C
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10.13

10.14

10.15

10.16

10.17

10.18

11 KIIACC

Kon

WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUPOBaTh pe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH
(u3MYEeCKUX BEIMYUH B BUJE TAOJIUI U Tpa(UKOB, IENIaTh BHIBOBI 110
pe3yJibTaTaM UCCIIEA0BaAHUS

Cobmonate mpaBwiia 0€30MacHOrO  TpyAa TMpU  [POBEICHUU
UCCIIEIOBAaHU B  paMKax ydeOHOro OJKCIHEpUMEHTa, Yy4eOHO-
HCCIIEI0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTU C HCIOJIb30BAHHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1TaOOPaTOPHOTO 000PYAOBAHUS

Pemarp pacuérHbie 3aauu ¢ SBHO 33JaHHON (U3UYECKOW MOJIENbIO,
UCIONIB3YSl (PU3MYECKHEe 3aKOHbI M TMPUHIUIBI, HAa OCHOBE aHalIH3a
yCIOBHUA 3aJaud  BbIOMpaTh  (DU3MYECKYI0 MOJENb, BBIIEIATH
¢usnveckue BeTHMUUHBI U (POPMYIIBI, HEOOXOAUMBIEC s €€ pelIeHus,
MIPOBOAUTH PAcu€Thl M OLEHUBATh PEATBLHOCTH MOJYYEHHOTO 3HAUCHUS
(bu3nYecKoil BETUYNHBI

Pemarp ~ kauecTBeHHbIE  3a/jayM: BBICTPAUBaTh  JIOTMYECKU
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKIECHUW C OMOpPOM Ha M3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NYECKHE SABICHUS

Hcnonp3oBaTh mpu  pelieHUH y4eOHBIX 3aJad  COBPEMEHHbBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIS TOHWCKA, CTPYKTYpUPOBAHHS,
UHTEpIpeTallM W MPEJCTABICHUs Y4eOHOH M Hay4dyHO-TIONYJSpHON
nH(pOpMaLIUY, MONYYEHHOW M3 Pa3IHYHbIX HCTOYHUKOB; KPUTUYECKU
aHAIM3UPOBATH MOTYYaeMyI0 HH(OPMAIIHIO

[IpuBonuTh mpHUMeEpHl BKJIa/la POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHUE IPOILIECCOB OKPYXKAIOIIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUS MO (U3MKE B IOBCEIHEBHOU
KU3HH 1 o0ecrieueHust 0€30MacHOCTH MPU 00palleHuu ¢ mpudopamu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJsi COXPAHEHHUS 3/I0pOBbI U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 MOBEJICHUS B OKpY Karollei cpesie
PaGoTaTh B rpynmne ¢ BBIMOJHEHUEM PA3THYHBIX COIMATIBHBIX POJIEH,
IJIaHUpOBaTh  pabOTy  TpyNmbl, palUOHAIBHO  PaCIpEeAesTh
00S13aHHOCTH ¥ IUJIAaHUPOBATh JIESATENBHOCTh B HECTaHAApTHBIX
CUTYyalUsIX, aJIeKBaTHO OILIEHUWBATh BKJIaJ KaXXJOr0 M3 YYAaCTHHKOB

IPYIIIBI B peLIeHHE pacCMaTPUBAEMON MPOOIEMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM



MPOBePSIEMOT0
pe3yJbTara

11.1

11.2

11.3

114

11.5

00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHus

JleMOHCTpHpOBaTh Ha TMpHUMEpax poJiib W MeCcTo (U3UKH B
(hopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHMKH M TEXHOJIOTHH, B MPAKTUYECKOMN NeATEIbHOCTH
JIO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA
Y4YuTBIBaTh TPAHUILIBI IPUMEHEHHS U3YYEHHBIX (PH3UUECKUX MOJIENICH:
TOUCYHBIN AIIEKTPUYECKUI 3apsij, s/lepHasi MOJENIb aTOMa, HYKJIOHHAs
MOJI€TIb aTOMHOTO si/Ipa MPpHU PEelICHUH PU3NYECKUX 33]au
Pacnio3naBathe ¢u3nueckue siBieHUs (MPOIECChl) U OOBACHATh UX HA
OCHOBE  3aKOHOB  DJJICKTPOAMHAMUKMA W  KBAaHTOBOM  (U3UKU:
JJIEKTpUYECKasi IMPOBOJUMOCTh, TEILJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHuTHOE  JCHCTBHS  TOKa, B3aNMO/ICIICTBHE MarHuTOB,
9JIEKTPOMArHWTHAasE WHAYKOUS, JCWCTBME MArHUTHOTO TIONS HA
MPOBOJHUK C TOKOM U JBWKYIIUHCS 3apsijl, SJICKTPOMAarHUTHBIC
KojeOaHus W BOJIHBI, MPSMOJUHEHHOE paclpOCTpaHEHHE CBETa,
OTpakeHHue,  MpelomiieHue, uHTepdepeHus, audpakuus U
MOJISIpU3aLUsl CBETA, JUCIEPCUS CBETa, (OTOINEKTpUUecKuid d¢hdext
(poroaddexr), cBeToBOE MaBlIeHHE, BO3HUKHOBEHHE JMHEHYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas M  HCKYCCTBEHHAas
PaOaKTUBHOCTD

OnwuceiBaTh W3y4YCHHBIE CBOWCTBAa  BemIeCTBA  (DIIEKTPHYECKHE,
MarHUTHBIE, ONITUYECKUE, IEKTPHUECKYIO TPOBOJIUMOCTD PAa3IMIHBIX
Cpea) M DJIEKTPOMAarHuTHBIE SBJIEHHUS (TPOLIECCHI), HCIOJIB3YS
¢usznyeckue  BENMYMHBL:  DJCKTPUYECKMHA  3apsij, CHjia  TOKa,
JNIEKTPUUECKOE  HANpPSHKCHHE,  DIIEKTPUYECKOE  CONPOTHBIICHUE,
pasHocTh moteHImanos, JJIC, paboTa TOka, WHIYKIUS MarHUTHOTO
nojisi, cuiaa Ammepa, cuia JlopeHIla, WHAYKTUBHOCTh KaTYILKH,
SHEpPrus 3JEKTPUUECKOTO0 W MAarHUTHOTO TOJIeH, MEepHoj] M 4acToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHJIa TOKa B MPOIECCE
TFapMOHHYECKHUX AIIEKTPOMATrHUTHBIX KoJeOaHuH, doxycHoe
paccTosiHHE M ONTHYECKas CWJIa JIMH3bI; NMPH OMHCAHUU TNPaBHIBHO
TPaKTOBaTh (PU3MYECKHI CMBICI HCHOJB3YEMbIX BEJIWYHMH, HX
00O3HAaYeHHWsI W €IUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE
TaHHYIO (PU3UYECKYIO BEJHUUHY C JPYTUMHU BETHINHAMHE

OnuceiBaTh U3y4YeHHBIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIOIB3Ys
¢u3nyecKkue BEIMUYUHBL: CKOPOCTh IJIEKTPOMArHUTHBIX BOJH, JJIUHA
BOJIHBI M YacTOTa CBETa, JHEPTUsS W HMITYJIbC (OTOHA, IEPHO]

moaypacmnaga, OSHEPTUA CBA3HM ATOMHBIX AAC€p, IPU OIMKMCAaHHUU



11.6

11.7

11.8

11.9

11.10

11.11

11.12

11.13

MPaBUIIBHO TPAKTOBATh (PU3NYECKHUI CMBICI HCIOIb3YEMbIX BEIUYNH,
X 0003HAUEeHMS] W €IMHMIIBI; yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIIHE
JTaHHYIO (PU3UYECKYIO BEIUYHHY C APYTHMH BEITUIMHAMU, BEIYUCIISITH
3Ha4YCHHUE (PU3NYECKON BETUIMHBI

AHanu3upoBaTh (QU3UYECKHE MPOLECChl M  SBICHUS, HCIOIB3YS
¢u3nueckue 3aKOHbBI M OpUHOUOBL  3akoH Oma,  3aKOHBI
MOCJIEIOBATEILHOTO M IMapajuIeIbHOTO COCIMHEHHS TMPOBOJAHHUKOB,
3aKkoH [[xoyns — JleHna, 3aKk0H 2JIEKTPOMArHUTHOM MHIYKLHUH, 3aKOH
MPSIMOJIMHENHOTO PACIPOCTPAHEHMS CBETA, 3AKOHBI OTPAXKEHHSI CBETA,
3aKOHbl ~ IIPEJIOMJICHUSI  CBETa, ypaBHEHUWE OWHIITEHHA s
dotorddekra, 3aKOH COXpPAHCHHS DJHEPTUU, 3aKOH COXPAHCHHS
UMIYJbCca, 3aKOH COXPaHEHUs SJIEKTPUUECKOTO 3apsiia, 3aKOoH
COXpAaHEHUsT  MaccoBOrO  4ucia, NocTylarsl  bopa, 3akoH
paaMOaKTUBHOIO pacrnaja; IMpd H3TOM pa3jinyaTth CIOBECHYIO
(GhOpMYITMPOBKY 3aKOHA, €Tr0 MAaTEMaTUYECKOE BBHIPAKCHUE U YCIIOBUS
(rpaHubl, 00J1aCTH) IPUMEHUMOCTH

Onpenenarb HanpaBJIICHUE BEKTOpPA MHAYKUMM MAarHUTHOTO IOJS
MIPOBOJIHHMKA C TOKOM, CUJIbI AMIiepa U cuiibl JIopeHua

Crpouth ¥ ONHCHIBAaTH H300paXKEHHE, CO3J]aBAEMOE IUIOCKUM
3€pKaJioM, TOHKOW JIMH301

BbINOMHATE SKCIIEPUMEHTHI 10 UCCIEAOBAHUIO (U3NYECKUX SIBICHUN U
MPOLIECCOB C MCMOJb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUIL; TPU
sToM (GopMyaupoBaTh MpoliemMy (3adady) U THIOTE3y Yy4yeOHOTro
JKCTIEPUMEHTA, cobupaTh  yCTaHOBKY W3  MPEIIOKEHHOTO
000pynoBaHus, MPOBOJUTH OTBIT U (POPMYITHPOBATH BHIBOIBI
OcyiecTBnaTh TMpsIMble W KOCBEHHbIE H3MEpPEHUs (U3HUECKUX
BEJIMYUH; TIPH 3TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEpPEHUs u
WCIIOIh30BaTh U3BECTHBIE METOIbI OIEHKH MOTPEIIHOCTEN U3MEPEHUIA
UccnenoBath 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C HCIOJIB30BaHHUEM
NpSIMBIX ~ M3MEPEHUM; TpPU 3TOM KOHCTPYUPOBAaTh  YCTaHOBKY,
(buKCUpOBaTh PE3YNbTAThl TOJYUCHHOW 3aBHUCHUMOCTH (DU3HUECKUX
BEJIMYWH B BHJIE TAaOIUIl U TPaUKOB, I€TaTh BBIBOJIBI IO Pe3yIbTaTam
Hccaea0BaHus

CobOmrogate mpaBuia Oe3omacHOro Tpyda NpH  MPOBEACHUU
ucciaeoBaHUM B paMKax ydyeOHOTro JKCHepUMEHTa, YydeOHO-
HCCJIEI0OBATENbCKON U MPOEKTHOU AEATEILHOCTH C UCIOJIb30BAHUEM
M3MEPHUTENBHBIX YCTPOUCTB U Ta00OPaTOPHOTO 000PYIOBAHUS

Pemarp pacuérHbie 3amaun ¢ SBHO 3aJaHHON (PU3UYECKOW MOJENbIO,

HCIIOJIB3YyA (bPISI/I‘—IeCKI/Ie 3aKOHbI W TIPHUHOMWIIBI; HA OCHOBC aHaJIN3a



11.14

11.15

11.16

11.17

11.18

11.19

yCIOBUSL  3alayd  BbIOMpaTh  (U3MYECKYI0 MOJETb, BBIIETATH
(dbuzmveckrue BeMMYUHBI U (HOPMYJIBI, HEOOXOAUMBIC I €€ pEIIeHMUS,
IIPOBOAUTH PAcUEThl U OLIEHUBATh PEAJILHOCTH MOJYyYEHHOTO 3HAUEHUS
(hU3HYECKON BETUIMHBI

Pemarp ~ kauecTBeHHBbIE  3aJayd:  BBICTPAaWBaTh  JIOTHUECKU
HEMPOTUBOPEUNBYIO LEMOUYKY PACCYXKACHHUI C OMOpO HAa U3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

Hcnonp3oBaTh Mpu  pelleHUH yduyeOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMU [UIsl TIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpIpETallM U TPEACTaBICHUS y4eOHOW M HaydyHO-TIONMYJISpPHON
nHbOpMAaINY, TOTYYSHHOW M3 Pa3IMYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJM3UPOBAThH MOTyJaeMyr0 HH(OpMAIIIO

OOBSCHATh MPUHIUIBI ACUCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inuuyaTh YCIOBUS HX O€30MacHOr0 HCIOJIB30BaHUS B
MMOBCEAHEBHOM KU3HU

[IpuBoaNTH TIpUMEpHI BKJIAJa POCCHUICKMX U 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonb3oBaTth TeopeTMdyecKre 3HAHUS IO (U3MKE B IMOBCEIHEBHOMN
KHU3HH 7151 o0ecTiedeHnst 0€301MacHOCTH pu 00palieHny ¢ mpudopamu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHEHHUS 3]I0pOBbI U
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 MOBEACHUS B OKpYXKarollel cpene
PaGotats B Tpynme ¢ BBHIOJHEHWEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyMNIbl,  pPalUOHAIBHO  paclpelensiTh
00S3aHHOCTH ¥ IUIAHUPOBATh JESITENbHOCTh B  HECTaHAAPTHBIX
CUTyallusX, aJeKBaTHO OIICHMBATh BKJAJ KaXXJOTO U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kox
pasaeJ
a

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOJIbIl HAYUHOI'O

I[TIO3HAHUA

1.1

1.2

2 MEXAHUKA

duzuka — Hayka o mnpupoae. Hayunbie
METO/JIbI TTO3HAHUS OKpYsKarolero mupa. Pomp
JKCIIEPUMEHTa M TEOpUM B  Ipoliecce
MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

MopenupoBanue (PU3NYECKUX SIBICHUN U
npoueccoB. Hayunsie runotessl. Ousnueckue
3aKOHBI U TEOpPUHU. ['paHUIBI MPUMEHUMOCTHU
3aKOHOB.

buznuecKkux [TpunnMI

coorBercTBUs. Pomp u wmecro ¢usukm B

GbopMUpPOBaHUM  COBPEMEHHOW  Hay4dHOI

KapTHUHBI MUpa, B IIPaKTUYECKON

JIESATEIbHOCTH JI0JEH

KNMHEMATHUKA

2.1.1

2.1.2
2.1

Mexannueckoe aBuxkeHHe. OTHOCUTEIBHOCTh
MEXaHUUYECKOro JBHKeHUs. CrcreMa OTcYETa.
Tpaexropust

[Tepemenienue, cKOpoCTh (CpeHssi CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U YCKOpEHHUe
MaTepualbHOM TOYKH, UX MNPOEKIHH HAa OCHU
CUCTEMBI KOOpJMHAT. Cnoxenue
NIEPEMELIEHUN U CII0XKEHUE CKOPOCTEN
PaBHOMepHOE u PaBHOYCKOPEHHOE

MIPSAMOJIMHENHOE JIBIKECHUE. I'paduku

3aBUCHUMOCTH KOOpJAUHAT, CKOpPOCTH,

YCKOpPCHUH, nyTH n NEepCMCIICHUA

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU



22

2.14

2.1.5

2.1.6

2.1.7

2.2.1

222

223

224

2.2.5

2.2.6

JIMHAMUKA

CBobOogHOE TIazicHre. Y CKOpeHHE CBOOOIHOTO
naJIcHust

KpuBonunueilinoe nBuxkeHue. PaBHOMepHOe
NBI)KCHUE  MAaTepUalbHOM  TOYKH IO
OKpPYXXHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHAsI
CKOPOCTb. [epuon " 4acTora.
LleHTpOCTpEeMHUTEIBHOE YCKOPEHUE
TexHuveckue  yCTPOWCTBA:  CHHJIOMETD,

JABMOKCHUC CHapAA0B, HCIHBIC W PCMCHHBIC

nepeaadu
IIpakTrueckue paboTHI. N3mepenue
MI'HOBEHHOH CKOPOCTH. HccnenoBanue

COOTHOWIEHUSI MEXKIY IyTSIMH, IIPOUIECHHBIMU
TEJIOM  3a  IOCIEAOBATCIIbHBIE  pPaBHbIC
IIPOMEXKYTKH BPEMEHHU IIPH PABHOYCKOPEHHOM
JBIKCHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOMU
Hy10. V3yueHne NBUKEHUS IIapUKa B BA3KOU
JKUAKOCTU.  M3ydeHue  OBUOKEHUA — Tena,

OpOILIEHHOTO TOPU30HTAIBHO

[TpunHuMn OTHOCHUTEIILHOCTH lasnmnes.
IlepBolii 3axkoH Herorona. HWHepruansHbIe
CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHnun cyneprnozunun
cuiI

Bropoii 3akoH HbproTOHa U1 MaTepHalbHOU
TOYKM B HWHEPHUAIBHOW CHCTEME OTCUETa
(MCO). Tpernit 3akoH HploroHa ams
MaTepUaIbHBIX TOYEK

3aKOH BCEMHUPHOTO TAroTeHus. Cuila TSKECTH.
IlepBasg kocMHuueckas CKOpocTb. Bec tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUs
CKOJNIBKEHUS W  CHJa TPEHUs  IOKOS.
Koaddumnment tpenus. Cusia conpoTUBIEHUS

IIpU ABUKCHUU TECJIa B JKUAKOCTU HUJIU I'a3¢C



2.3

2.2.7

2.2.8

229

2.2.10

[TocTynarenbHOE W BpamiateibHOE IBUKEHUE
a0COIOTHO TBEPAOTO Tea

MOMEHT CUJTbI OTHOCUTEIHLHO OCH BpaIICHUSI.
[Ineyo cuibl. YCiioBUSL paBHOBECHS TBEPAOTO
tena 8 UCO

TexHuueckne  yCTpOHCTBA:  MOAIIMITHUKH,
JIBIDKEHHME UCKYCCTBEHHBIX CITYTHUKOB
[TpakTrueckue pabotel. M3ydeHue ABUKCHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH  TIOJ
JIeHCTBUEM HECKOJbKHMX cuil. MccnenoBanme
3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HHKAIOIIUX
B naedopmupyeMol MpyKWHE U PE3MHOBOM
oOpasiie, OT BeIWYMHBI WX Jaedopmaruy.
Hccnenosanue ycnoBui paBHOBECUS TBEPAOTO

TCJIa, UMCIOILICTO OCh BpalllCHUSA

3AKOHbI COXPAHEHUM B

MEXAHUKE

2.3.1

232

233
234

2.3.5

2.3.6

2.3.7

2.3.8

HMMnynsc  MaTepUalbHOM TOYKH, CUCTEMBI
MaTepUalbHBIX TOYeK. Mmmynsc cuibl u
W3MEHEHUE UMITYyJIbCa Tejla

3akoH coxpaHenuss ummnyinsca B HCO.
PeakTuBHOE IBM>KEHNE

PabGota cunbl

MOIIHOCTE CHIIBI

Kunernueckast 3Heprusi MaTrepruagbHON TOYKH.
TeopeMa 0 KHHETUYECKOW SHEPTUH
IlorenumanpHas oHeprus. IloTeHumanbHas
JHEPIHUs yIpyro nepopMHUpPOBAHHON
npyxkuHbel. lloreHnumanbHas 5sHeprus Tena
BOJIN3M IOBEPXHOCTH 3eMITU

[ToTeHnmanbHple U HEMOTEHIHAIBHBIE CHIIBL.
CBs3b pabOTHl HEMOTEHIHAIbHBIX CHI C
N3MEHEHUEM MEXaHUYECKON SHEPIUH
CUCTEMBI TeIl. 3aKoH COXpaHEeHUs
MEXaHUYECKON YHEPTUU

pryTI/IC " HCYIIPYTHUEC CTOJIKHOBCHUA



TexHu4eckue yCTpOMCTBA: IBHXKCHHUE DAKET,

239 BOJOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[Tpaktuyeckue paboTsl. M3ydeHue cCBs3M
53,10 CKOpOCTEM Tel NpU HEyopyrom yjaape.
o HccnenoBanne cBs3M  pabOTBI  CWIBI €
M3MEHEHUEM MEXaHUYECKOM YHEPIUHU Tesa
3 MOJIEKYJISIPHAS ®U3UKA 1
TEPMO/INHAMUKA
OCHOBbBI MOJIEKVIJIAAPHO-
KMHETUYECKOI TEOPUU
OcHoBHbIE I10JIOKEHHUSI MOJIEKYJISIPHO-
311 KMHETHYECKOMN TEOPUH. BbpoyHoBckoe
o newkenue. uddysusa. Xapakrep ABIKESHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Mogenu CTpoe€HMs Ta30B, XKUAKOCTEH U
3.1.2 TBEPABIX TeN W OOBSCHEHHE CBOMCTB
BELIECTBA HA OCHOBE ATHX MOJIEJeH
313 Macca wMonekyn. KomnuecTtBo BemiecTsa.
o [Tocrossunas ABoraapo
314 TemoBoe paBHOBecue. Temmeparypa u eé
o n3Mmepenue. [lkana remneparyp Llenbcust
31 Mognens  upeanpHoro  rasza.  OcHOBHOe
' 3.1.5 yYpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUHU UACATBHOTO ra3a
AOcomoTHas TemrepaTypa Kak Mepa cpenHen
3.1.6 KUHETUYECKON YHEPrUU TEIUIOBOTO JBHKECHUS
yactul rasa. [llkana remneparyp KenpBruna
117 VpaBuenue Kianelipona — MeHgeneesa.
o 3akoH /lampToHa
I"a3oBble 3aKk0HBI. M30mponieccsl B HeanbHOM
3.1.8 ra3e ¢ IIOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:
u30TepMa, U30X0pa, u3odapa
TexHunueckue YCTPOMCTBA: TEPMOMETP,
3.1.9
6apomeTtp
3110 [IpakTnueckue pabotel. M3mepeHue wmacchl

BO3/1yXa B KJ1accHoM koMHate. McciaenoBanue



3aBUCUMOCTH MCIKAY MapaMCTpaMu COCTOSHUS

pa3pexEeHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

3.23

324

3.2

3.25

3.2.6

3.2.7

3.2.8

TepmonuHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJUHAMHYECKOM CHUCTEMBI U
CrocoObl €€ U3MEHEHUS

KonmuecTBo TerioTsl u pabora. BHyTpeHHSs s
SHEPIUsi OJHOATOMHOI'O UJI€ATIBHOTO Ta3a
Bunapl Temsonepenaun: TEMIONPOBOAHOCTb,
KOHBEKLHUs, u3nydeHne. TermoéMKocTh Tena.
VYnenbHas TENIOEMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIUIoNepeaaye
IlepBblil 3aK0H TepMOAUHAMUKH. [Ipumenenne
MIEpPBOTO 3aKOHa TEPMOJAMHAMUKH K
usonporeccam. ['padudeckas HHTEpIPETALUS
paboTHI Ta3a

TermoBble MamuHbl. [IpuHIMIBL OeHCTBUS
TeIIoBbIX MamuH. [IpeobpazoBaHust sHepruu
B TeWIOBbIX MammHax. Ko3ddummuent
nonesHoro  gericteus  (maee  —  KIIJI)
temioBoit mamuHel. [{ukn Kapuo u ero KITJ{
Bropou 3aKOH TEPMOAUHAMUKHU.
HeobOpatumocts mpolieccoB B MPHUPOJIE.
Tennosbie JIBUTATENH. DKOJIOTHYECKUE
POOJIEMBI TETIJIOIHEPTETUKU

TexHuueckue yCTpOICTBA:! JIBUTaTeb
BHYTPEHHETO CropaHusi, OBITOBOM
XOJIOAWJIBHUK, KOHAUIIMOHED

[TpakTueckue pabotsl. 3mepenue ynenbHOU

TETUIOEMKOCTH

AT'PETATHBIE COCTOSHUA
BEIIECBA. ®A30BBIE ITEPEXO/IbI

3.3
3.3.1

[Tapoobpa3oBanue n koHaeHcaws. Mcmapenne
" KUTICHHE. VY nenbHas TEIJI0Ta
napooOpazoBaHus. 3aBUCUMOCTh TEMIEPATypbl

KUIICHUA OT JAaBJICHHUA



4.1

AOcComIoTHasE W OTHOCHUTENLHAS BIIAXKHOCTD

332 BO3Ayxa. HachlleHHbIH nap
TBépmnoe  Teno. Kpucramnuyeckue  u
333 amopdHbIe Tena. AHHM3OTPONHS  CBOWMCTB
o KPUCTAJIOB. Kunkue KPHUCTaJUIBL.
CoBpeMeHHbIE MaTEPHUAIIbI
334 [InaBneHne u KpucrauMzauus. Y jaelbHas
o teruioTa miasieHus. Cyonumanus
3.35 YpaBHeHUE TEIIOBOTO OanaHca
TexHuyeckue yCTpOMCTBA: TUTPOMETP U
336 IICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
o MOJIyYEHUs] COBPEMEHHBIX MaTEpHUAJIOB, B TOM
quclie HAHOMAaTEpUaJIOB, U HAHOTEXHOJIOTUU
137 [IpakTnueckune paboTHI. H3mepenne
o BJIQXKHOCTH BO3/lyXa
SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 Dnexrpuzanys Tell. DIeKTpudeckuil 3apsia. [[Ba
o BUJ1a DJIEKTPUUYECKUX 3apsi/iOB
[IpoBoHMKH, JIUAJIEKTPUKU u
4.1.2
MOJIYTIPOBOTHUKH
4.13 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.14 B3aumogeiicTBue 3apsanoB. 3akon Kymona
DJEKTPUUECKOE oJe. HanpsoxénHocTs
415 BIIEKTPAYECKOTO OJIA. [TpuHIMn
o cynepno3uuuu. JIuHMM ~ HanpsKEHHOCTH
AIIEKTPUYECKOTO TMOJIS
416 PabGota cua  3IEKTPOCTaTUYECKOTO  MOJIS.
o ITorennuai. PasHoCTE TOTEHIINAIIOB
IIpoBOAHUMKN M OUAIIEKTPUKHA B IOCTOSTHHOM
4.1.7 AJEKTpUYECKOM  moje.  Jludnektpuueckas
IIPOHUIIAEMOCTh
DNEKTPOEMKOCT. Konnencarop.
4.1.8 ONEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpA.
DHeprus 3apsyKEHHOT0 KOHJeHCcaTopa
4.1.9 TexHuueckue  yCTpOMCTBA:  DJIEKTPOCKOIL,



4.2

4.1.10

AIIEKTPOMETP, IJIEKTpOCTAaTUYECKas 3alluTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTnueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

I[MOCTOSIHHBIN DJIEKTPUYECKUIN
TOK. TOKU B PAZJIMYHBIX CPEJAX

4.2.1

422

4.2.3

424

4.2.5

4.2.6

4.2.7

4.2.8

429

4.2.10

4.2.11

4.2.12

VcinoBust  CyHIECTBOBaHMS  IOCTOSIHHOTO
aneKTpudeckoro Toka. Mcroununku toka. Cuina
ToKa. [IoCTOSIHHBIN TOK

Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu
DJEKTPUYECKOE CONPOTHBIICHUE. Y IEJIbHOE
COINPOTHBIICHUE BEIIECTBA
[TocnenoBarensHoe, napaiesibHOe,
CMEIIaHHOE COEAMHEHNE IIPOBOHHUKOB
Pabota snexrpuueckoro toka. 3akoH J[xoyis
— Jlenna

MOIIHOCTb IEKTPUUYECKOTO TOKA
anekTponaBkymas cuna (mamee — DC) u
BHYTPEHHEE CONPOTHUBIICHHE MCTOYHHMKA TOKA.
3akoH Oma st TOJNHOM  (3aMKHYTOM)
aneKkTpuyeckor nenu. Koporkoe 3amblkaHne
OneKkTpoHHas MIPOBOAMMOCTh TBEPABIX
METAJIJIOB.  3aBUCUMOCTH  COIPOTHBIICHUS
METaJIJIOB oT TEMIIEPATYPHI.
CBepxnpoBoIMMOCTb

OnekTpuueckuii Tok B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBOIHUKH. CobcTBeHHas 51
IIPUMECHAs IIPOBOAMMOCTh
MOJIyIPOBOJHUKOB. CBOMCTBAa p-n Iepexoja.
[TomynpoBOTHUKOBBIE TPHOOPEI
OJIEKTPUYECKUT  TOK B DJIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JUCCOLMAIHS.
DIIEeKTPOIN3

9HCKTqueCKHﬁ TOK B ra3ax.



11 KIIACC

Kox

pasae

a

4

43

4.2.13

4.2.14

Koanposepsiemoro
3J1eMEeHTa

CaMOCTOSTEIIbHBIE U HECAaMOCTOSTCIIbHEIN
paspsia. Pa3nuyHble TUIBI CaMOCTOSITEIBHOTO
paspsaa. Mouaus. [1nazma

TexHuueckne YCTPOMCTBA: aMIiepMeTp,
BOJBTMETP, PEOCTaT, HUCTOYHUKH  TOKa,
AJIEKTPOHArpeBaTEIIbHbIE pUOOPHI,
AJIEKTPOOCBETUTEBHBIC TPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS, BAKYyyMHBII MO,
TEPMHCTOPBI u dboTope3ucTopHl,
MOJTYTPOBOIHUKOBBIN JTUO]I, TAJIbBAHUKA
[IpakTnueckue paboThL. N3yuenue
CMEIIIAHHOTO COEUHEHUS PE3UCTOPOB.
U3mepenne OJIC HUCTOYHMKA TOKa U €ro
BHYTPEHHEro comnpoTuBieHusa. HaGmoneHnue

AIIEKTPOIIH3a

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

SJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE.
OJIEKTPOMATHUTHA A MHYKIWA

43.1

4.3.2

433

IlocTtostHHBIE MarHuThl. B3aumopewcTBue
MOCTOSIHHBIX MarHUTOB

MaruutHOe TIONEe. BekTtop MarHMTHOM
vHAYKIUU.  [lpuHmMn — cynepnosuumu.
Jluann MmarnutHOM wuHAyKnMH. KapTtuna
JIMHUM  MarHUTHOM  MHIOYKIUU  TIOJIS
IMIOCTOSIHHBIX MarHUTOB

MaruuTtHOE TIOJIE TMPOBOAHUKA C TOKOM.
KapTuna nuHMil mosisi JJIMHHOTO MPSMOTO
MPOBOJHHUKA M 3aMKHYTOr'O KOJIBLEBOIO
MPOBOJIHUKA, KATYIIKA C TOKOM. OIBIT

Opcrena. BzanmoaelictBue NpoOBOJHUKOB C



5.1

TOKOM

434 Cunia AMriepa, €€ MOJyJIb M HalPaBJICHHUE
Cuna JlopeHua, e€ MOy b U HallpaBJICHUE.
JBr>keHre  3apsDKEHHOM — 4acTUIbl B
435 OJHOPOJHOM MAarHUTHOM none. Pabota
cuibl JlopeHna
4.3.6 SIBiieHUE DIEKTPOMATHUTHON UHIYKLIIUHA
437 [ToTok BeKTOpa MArHUTHON MHIYKIIMU
OJ1C WUHIYKIUU. 3akoH
4.3.8
AJIEKTpOMarHuTHOM unaykiuu dapanes
BuxpeBoe anexrpuueckoe mnone. I/C
WHAYKIIMU B TPOBOIHHKE, JBHKYIIEMCS
439 MOCTYIATEIbHO B OJIHOPOTHOM MAarHUTHOM
nosne
4.3.10 [TpaBuno Jlenna
NuaykTUBHOCTG. SIBIEHHE CAMOMHAYKIIUH.
43.11
O/1C camouHIyKIIUU
DOHeprus MarHUTHOTO TIOJIA KATYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE MOJIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHThI, AIIEKTPOMATHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHUTEH
AJIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS 11€Yb
IIpakTHueckue paboTHI. N3yuenune
MarHUTHOTO IOl KaTyIIKU C TOKOM.
4.3.15 UccnenoBanue nOelcTBUS  ITOCTOSHHOIO
MarHuTa Ha paMKy ¢ TokoM. McciaenoBanue
SIBJICHHS DJIEKTPOMArHUTHOW MHIYKIIUH
KOJIEBAHUSA 1 BOJIHBI
MEXAHUWYECKUE U

OJIEKTPOMAT'HUTHBIE KOJIEFAHUA

5.1.1

Konebarensnas cucrema. CBOOOIHBIE
KkonebOanus. ['apMoHuYeckue KoileOaHwUsl.
[lepwon, wactora, ammumtyna W ¢asa

KoJieOaHuil



5.1.8

5.1.10

5.1.11

IIpy>xuHHBI MasgTHUK. MareMaTudecKkuil
MasiTHUK

YpaBHEeHHE TapMOHUYECKUX KOJICOAHMIA.
Kunemarnyeckoe u JUHAMHUYECKOe

OMUCaHME KOJIEOATEIHHOTO IBIKECHUSA

[IpeBpamenue SHEPTUH npu
rapMOHUYECKHUX KOJIEOaHUAX. CBsa3b
aAMILUTATY/IbI KoJIeOaHui UCXOJIHOU

BEJIMYMHBI C aMIUIUTyJaMu KosieOaHuil eé
CKOpPOCTHU M YCKOPEHHUS

Konebarenbupiii  koHtyp.  CBOOOAHBIC
3JIEKTPOMAarHUTHbIE Kosie0aHus B
U/ICAIBHOM  KOJIEOATeTbHOM — KOHTYPE.
AHasioruss MeXJIy MEXaHHUYeCKUMH U
AIIEKTPOMAarHUTHBIMU KOJI€OaHUSMHU.
®opmyina TomcoHna

3aKOH COXpaHEHMsI SHEPruu B UACATIBHOM
K0J1e0aTeIbHOM KOHTYpe

BbIHYyX/I€HHbIE MEXaHUYECKUE KOJIEOAHHUs.

Pesonanc. Pesonancuas KpHUBas.
BriHyX1€HHBIE ANEKTPOMATrHUTHBIE
KOJIeOaHUs.

[lepemennbiii  Tok.  CuHYycOMIanbHBIN
[IEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOI0 TOKa.
AMIIIUTYIHOE M JEHCTBYIOIIEE 3HAYCHHE
CHUJIbI TOKA W HAIIPSKEHUS
Tpancdopmarop. IIpoussoactso,
nepegaya M MoTpeOeHue 3JIEKTPUYECKON
SHEPruu. OKOJOTMYECKHE PUCKH TIpHU
IIPOU3BOJICTBE DJIEKTPUYECKON DHEPTUU.
Kynbrypa HCIIOIb30BaHUS
ANIEKTPOIHEPIUH B TIOBCEHEBHOM )KU3HU
TexHuueckue ycTpoilcTBa: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUT

QJICKTpoIIepcaavd



5.2

5.3

[Tpaktuyeckue pabotel. MccrnemoBanue
3aBUCUMOCTH TepHoJa MajblX KoJeOaHUil

rpysa Ha HUTH OT JIMHbBI HUTU WU MACChI

>1.12 rpysa. McciienoBanye nepeMeHHOro Toka B
LEeNU U3 IOCIENOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTyLIKHA U pe3UCcTOpa
MEXAHUWYECKUE U

OJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

522

523

524

525

5.2.6

5.2.7

5.2.8

OIITHUKA

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacnpoctpanenusa. llepuon.  Ckopocth
pacpocTpaHeHUs U JUIMHA  BOJIHBL
[Tonepeunble U IPOJOJIbHBIE BOJIHbI

WnTepdepenius U madpaxius

MCXaHHMYCCKHX BOJIH

3Byk. CkopocTh 3ByKa. I'poMKOCTH 3BYKa.
Bricora Tona. TemOp 3ByKa
ONEeKTpOMarHUTHbIE  BOJIHBL. Y CIIOBUS
U3JIy4EHUS  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmMHas opuenrtanusa BexktopoB E, B u v
B JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe
CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakKCHHE, IPEIOMIICHUE, IOJSIPU3ALNS,
mudpakuus, uHTephepeHuus. CKOpPOCTb
AIIEKTPOMAarHUTHBIX BOJIH

[xana AEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHnEe 2JIEKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY

[IpyHIMIBI pagMOCBA3M W TEIEBUACHHUS.
Pannonokanus. DJeKTpOMarHuTHOE
3arpsiI3HEHUE OKPYKAIOLIEN Cpebl
TexHU4eCKne YCTPOMCTBA: MY3BIKAJIbHBIE
UHCTPYMEHTHI, yIBTpPa3ByKOBas
JTUArHOCTHKAa B TEXHHUKE U MEIUIMHE,
pamap,  pagUONpPUEMHMK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBY-neun



5.3.1

532

533

534

5.35

5.3.6

5.3.7

5.3.8

5.39

5.3.10

5.3.11

[IpssMonMHEWHOE pacnpOCTpaHEHHE CBETa
B OJIHOpOJIHOM cpene. JIyu cBera
OtpaxeHue cBeTa. 3aKOHBl OTPAKEHUS
cBera. [locTtpoeHne n300pakeHHid B TJIOCKOM
3epKaie

HpeJ'IOM.]'Ie}II/Ie cBeTa. 3aKOHBI MpEIOMIICHUA

CBeTa. AOCOIOTHBIN [10Ka3arelb
peIOMIICHHUS
[TosHoe BHYTpPEHHEE OTPOKEHHE.

[IpenenbHbIl yrojl MOJHOTO BHYTPEHHETO
OTpaXKEHUS

Hucnepcust  cBera. ClOXHBI  cOCTaB
Oenoro ceera. Llser

Cobuparoniye ¥ pacceuBaIOlIUE JIMH3BI
Tonkas nuH3a. POKYCHOE pacCTOSTHUE U
ONTHYECKas  CWIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHuit B COOUPAIOIINX
n pacceuBarolux JuH3aXx. Dopmyna
TOHKOW JHWH3BEL. YBEJIMYCHHE, JaBacMoe
JIMH30H1

IIpenenbr MPUMEHUMOCTH TE€OMETPUYECKON
ONTHUKHU

WUnrtepdepeniuss  ceera.  KorepeHTHble
HCTOYHUKHU. Ycnosus HaOIroAeHUs
MaKCHMYMOB U MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX UICTOYHUKOB
Hudpakuus  cBera.  JludpakunonHas

peméTka. YciaoBue HAOMIOJCHUST TJIIaBHBIX

MaKCUMYMOB npu najIeHuH
MOHOXPOMaTHYECKOT O cBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY

[Tonspuszanus ceera
TexHudyeckue yCTpOWCTBA: OYKH, JIyna,
doroanmnapar, MPOEKIUOHHBIN ammapar,

MHKPOCKOII, TCIICCKOII, BOJIOKOHHAas



5.3.12

OITHKA, TUppaKkInOHHAS pemeérka,
HOJISIPOM L

[Ipaktuyeckue  pabotel.  M3mepenue
nokasaress npeiaomienus. MccienoBanue
CBOMCTB  M300pakeHMM B  JIMH3AX.

Hab6nronenue aucnepcun cBeta

BJIEMEHTHI CITIELITUAJILHOM TEOPUU

OTHOCUTEJIBHOCTHU
['paHuIel MPUMEHUMOCTH  KIIACCHYECKON
MEXaHHKH. [Toctynatet Teopuu
6.1 OTHOCHUTEJIbHOCTH: WHBapUAHTHOCTh
MOJyJIE CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIIUAIT OTHOCUTEILHOCTH DUHINTEHHA
6 OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
6.2 3amemyieHUe BpPEMEHH U COKpalleHue
JUTHHBI
6.3 DHeprusi © UMIYJILC CBOOOTHON YaCTHUIIBI
CBsi3p Macchl C JHEPrUeil U HMMITYJIbCOM
6.4 CBOOOJHOM YacTUIBl. OHEPrusi IMOKOs
CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOM OITTUKU
®otonbl. Popmyna [l1anka cBA31 3HEPrUn
7.1.1 doroHa c ero dYacrtoroil. OHeprus Hu
UMIyJbC GOTOHA
OtkpeiTHE U HccieaoBanue GoTorddexra.
7.1.2 Omeritet - AL CroneroBa.  3aKOHBI
doroaddexra
7.1 YpaBHeHue DMHIITeHHA JUTSt
7.1.3 dororddekra. «KpacnHas TpaHUIa»
dbotorddexra
7.14 JaBnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYECKOE IEUCTBUE CBETA
TexHuueckue ycTpoucTBa: (HOTOIIEMEHT,
7.1.6 dboTomaTyuk, COJTHEYHAas Oarapes,

CBETOOMNOO



7.2

7.3

CTPOEHUME ATOMA

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

Mopens atoMa TomcoHa. OnBITE
Pesepdopaa nmo uccieqoBaHuio CTPOCHUS
atoMma. [Inanerapnas mozenb atoma
[Toctynatel bopa. N3nyuenune u
norjouieHue (GOTOHOB TMpU  MEpexoje
aToMa C OJHOIO YpPOBHS DJHEPruud Ha
npyroi. Buapl criektpoB. CrieKTp ypoBHEM
SHEPTrUM aToMa BOAOpOaa

BonHoBrle cBoiicTBa Yactuil. BoyHBI 1€
Bporins. KopnyckyiisipHO-BOJIHOBOM
nyamusM. Jludpakuus SIeKTpOHOB Ha
KpUcTaiax

CHOHTaHHOE W BBIHYXKJICHHOE U3JIy4CHHE.
YCTpOoHCTBO M TPUHIIKAIT PAOOTHI JIazepa
TexHUYECKHE YCTPONCTBA: CIEKTpPaIbHBIN
aHanu3 (CIEKTPOCKOMN), Jia3ep, KBAHTOBBIM
KOMIIBIOTEP

[TpakTndeckne  paborel.  HaGmroneHue

JIMHEHYaToro CIICKTpa

Metoabl HaONMOIEHUS W PErHCTpaLUU
AJIEMEHTAPHBIX YaCTHIL

OTkpbITHE  PagUOAKTUBHOCTU.  OmNBITHI
Pezepdopna mno omnpeneneHuro cocraBa
panuoakTUBHOro M3nydeHus. (CBoiicTBa
anb(da-, 6era-, raMMa-uznydeHus. BiausHue
pPaZMOaKTUBHOCTHU Ha KUBBIE OPTaHU3MBI
OTkpblTHE  TpPOTOHA W  HEUTpOHA.
Hyknonnas moznens siapa [eiizenGepra —
NBanenko. 3apsn sapa. MaccoBoe 4ucio

sanapa. 3oTomnsl

Anbda-pacma. DIIeKTPOHHBII "
MTO3UTPOHHBIN Oera-pacma. I"amma-
W3JTy4YEHHE. 3akoH pPaaroaKTUBHOTO

pacmana



7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

OHeprust CBSI3U  HYKJIOHOB B fJpeE.
Anepubie cuibl. Jlepext Macchl sapa
Snepuble peakuuu. JlenmeHue U CUHTE3
anep

Snepublii peakTop. TepmosinepHbIi
cunte3. [IpoOrembl H  MEPCIEKTUBBI
AIEPHOM  DHEPreTHUKU. IKOJIOTMYECKHE
aCHEKTHI AEPHON SHEPTETUKHU
OnemeHTapHble  4acTUlbl.  OTKpbITHE
MIO3UTPOHA. DyH/IaMEHTAJIbHbBIE
B3aUMOJCUCTBUSA

TexHuueckue  ycTpOMCTBa:  JO3UMETD,
Kamepa BwunbcoHa, SIEpHBIA  pEaKTOD,
aToMHasi 6omba

[IpakTnueckue pabotel. VccnenoBanue
TPEKOB YacTHUIL (o TOTOBBIM

¢dortorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

8.4

8.5

8.6

Bun 3Bé3nnoro ueba. Co3Be3aus, sIpKue
3BE31bl, TNIAHETHI, UX BUJUMOE JBUKCHHE
Conneunast cucrema. IlmaHersl 3eMHOM
rpynnsl.  [ImaHeTel-TUTaHTBI M X
CITyTHUKH, KapJIMKOBBIC TUIAHETHI. Maibie
Tena COTHEUHOM CUCTEMBI

Connne, ¢ortochepa wu  armocdepa.
ConHeyHast aKTUBHOCTD

Hctounuk sHeprun ConHua u 3B€371
3BE3MbI, WX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETHMOCTh, pajJnyc, TeMIeparypa,
170 B3aUMOCBSI3b. Juarpamma
«CTICKTPAITBHBIA  KJIACC —  CBETUMOCTBHY.
3BE3MbI  TNIABHOM  TOCIIEAOBATEIBbHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY IS
3BE3]] TNIABHOM MOCIIEI0BATEIHbHOCTH

Baytpennee CTpOEHUE 3BE3.

COBpeMeHHBIe NpeACTaBJICHUA 0



8.7

8.8

8.9

8.10

IIPOUCXOXKIEHNHU U 3Borony CosHIa U 3BE3N.

Ortansl )KU3HU 3BE3]T

Mneunsiii  Ilyre — Hama ['amaktuka.
CnupanbHas CcTpykTypa  l'alakTukwu,
pacrpeneneHue 3BE3J1, rasa W IbUIM.
I[Tonoxxenne wu nBwxkenue CoinHOa B
lanaktuke. Ilnockas u  cdepuueckas
noacuctemsl ['anakTuku

Tuner ramaxktuk. PamuoramakTuku U
KBazapel. UEpHBIE ABIPHI B s/Ipax rajJakTHK
Bcenennas. Pacmmpenue — BceneHHOM.
3akon XaO6na. Pasz0eranue ranmakTuK.
Bospact u paaumyc BceneHnHoi, teopus
bonsmioro B3peiBa. Mojens «ropsiuei
Bcenennoi». PennkroBoe n3nydyeHue
MacmrabHass ~ ctpykrypa  BceneHHOIA.
Mertaranaktuka. Hepeménnble npoOiaembl

ACTPOHOMHUH



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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