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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM denepanbHON paboueil mporpamMmbl BOCHHUTAHUSA U
KOHLIETIIUUA TIpernojilaBaHusl ydeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoin denepaunu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kmaccoB mpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHMTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeameTramMu. B Hel
OTIPENIENAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (DU3MKHU: JTUUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npenamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyINas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3youii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromwuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHUSI IPU BBIMOJIHEHUU UMH YYEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepUasl U3 BCEX Pa3esioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HEW MaTepuand Kypca (QU3HMKH
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Beaymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOJIEMaMHU.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEACTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONIOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS €CTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
NpaKkTUYECKUX padoT. BhigeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISETCS y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOllecCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAaHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM  obOecrieumBaeTcsl  OBJIAJICHHUE
OOy4YaromMUMHUCI YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIIOTCS 3aJa4d C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, TaKk M MHTETpuUpys 3HAHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
IpEeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHuE (OopMHpYEeTCS B COOTBETCTBUH C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~ M3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeYrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommxca. TemMaTHyeckue KOMILIEKTHI
7a00paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpHUil.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpEMJIEHUS OOYy4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHKE
HCCJIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHUPOBO33PEHMS KaK pe3yibTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (opMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3HYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMHpOBaHHE TMPEACTABICHUN O poin (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrmxeHne 3TUX lene 00ecreynBaeTCsl pelieHneM CIIeIyIONMX 3a1ad B

npolecce U3ydeHus Kypca GU3NKH Ha ypOBHE CpeHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHHKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAEC U NS TMPUHATHUS
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB pEIIEHUs Pa3UYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckoil MOJENbI0, 3ajJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3faHue pU3NIeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

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

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

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

Ha wusyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
oOpazoBanus oTBoAuTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemelii B mnporpamMme no (U3MKE MEepeueHb J1IabopaTOpHBIX U
OPAKTUYECKUX paboOT SBISIETCA PEKOMEHJOBaHHBIM, YYUTEIb JEJNaeT BBIOOP
OPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcniepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

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

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBUKeHHE  MaTepUAIBHOM TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ| yIiOM K TOPU30HTY U
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.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCIICIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue ABuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUIL MaTEpUalibHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectd. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY ciioBusl paBHOBeCHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HNccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

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

[TorennuanbHas DHEPTHU. [TorennumanbHas DHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEpPrust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHble  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4ecKkrue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHUH
T€JIa Ha TPUMEPE PACTSKECHUSI PE3UHOBOTO KIyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHHsS dvactull rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTHYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS HICAIBHOTO Trasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEprus TEPMOJAUMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mporiecce. I[lepBblii 3aKOH TEPMOJIWHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B MIPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  JEUCTBUS ~ TEIUIOBBIX  MallWH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamnHax. Kodp@uiMeHT moie3Horo
nericTBus TemioBod mammmHbl. I{ukn KapHo m ero ko3pduImMeHT IOJIe3HOTO
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypsl) Teaa Ipu TeIionepeiaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI 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.

TexHuyeckne yCTpOIICTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAKHOCTH.

HaOmnronenue HarpeBaHus U IMJIABJICHUSI KPUCTAIUTMUECKOTO BEILIECTRA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpu3anusi Teld. ODJEKTpUYecKHil 3apsan. JBa Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOoCcTh 3nekTpuyeckoro mnois. IIpuHmun



CYyNEPHO3ULIUNA ANEKTPUUECKUX Mojel. JIMHUKM HanpssKEHHOCTH AIEKTPUUYECKOTO
oIS,

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

OnexktpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIIOCKOIO0 KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATHYECKAS 3ALUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

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

DJIEKTPOJIBUKYINAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpudeckon 1enu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MMYYKOB.

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

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



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

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
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 COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
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.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MaTUKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Quamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOIH30BAHUEM MEXAHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEpHAlOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX TMOJICH. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHMH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HalpaBiieHUE. J[BUKEHUE 3apSKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe DANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapanes.

BuxpeBoe »3ieKkTpuyecKkoe ToJsie. DJEKTPOJABIKYIIAA CUJIa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O OJISI 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.

JIvHUKM MHAYKIMYA MATHATHOTO TOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO 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 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenrHast  cucrtema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMUS.
["apmonunyeckue konebanus. [lepumona, wacrora, amrumryga u $aza KoieOaHUU.
[IpyXVHHBIN MasiTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue HEPruu Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
DHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

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

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbpTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHONM CUCTEMBI (NMPYKUHHBIA WK
MaTeMaTUYECKHI MasTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJIeOaHUH rpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl rpy3a.

HccenmenoBane MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacIpoCTpaHeHuss M JUIMHA BOJHBL. IlomepedHble W TPOJOIBHBIE  BOJIHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOspu3aus, 1udpakims,
unTepdepenius. CKopocTh dJIEKTPOMATHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
pesoMIIeHUE, MONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHblli ICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroja MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparormyie ¥ pacceuBaronie JUH3BL. ToHKas swmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoOBUE€ HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonmHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOA.

HccnenoBanrie CBONCTB U300pKEHUM B JIMH3aX.

Mopenu MUKpocKoma, TeJIeCKona.

Habmronenne natepdepeHIny CBETA.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHue cexTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl



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

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

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

Uccnenosanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
ITImanerapHas Mogmens aroma. llocrynatel bopa. M3nyuenue u moriomnieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buisl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHoOHTaHHOE U BBIHYK/ICHHOE U3JTyUCHHE.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HabGnronenue JIMHEH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOLIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMma-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Maccel siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE ITPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siaepHbIil peakTop, aToMHast 0oMoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHU €
aACTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeyHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(HMarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTallbl )KU3HU 3BE3].

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

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Pony ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(buU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kiacce OoCymIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBbIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBICHWE, HAy4YHBIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIC]b, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TMOAOO0US TPEyrOJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTALINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonocus: JIMHAKA DJICKTPOIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Dusnka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHHI
BOCIIUTATENBHOUN ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIMK 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TPa)KIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHMOJICICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJ1aHCKOU HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
pUCYIEro (pu3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U pearn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJIaHbL;

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

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TJ00AIbHOIO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

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

pacHIMpEHUE OIbITAa JEATEIbHOCTH SKOJIOTMYECKOM HAINpPaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATH  HPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIMpOBAaTH W aKTyallu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUATIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBHSIX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble uccienoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

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

BBISIBJIATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOIUTh apryMEHTbl Jid J0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

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

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora c nnopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYILIECTBIISATH IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANi0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3aI[MOHHBIX
3a/lad ¢ CcoOMtoJieHHneM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcOCOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI THPOPMAITUH U 1IEJICBON ayJUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(MDJIUKTHBIX CUTyalldd 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 BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;

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

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO y4YaCTHHKA KOMaHIbI B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEJAEHUE B Pa3IUUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
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 MPEOYTCHUM;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIIMH B 00JacCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEMICHUS MO WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITEIbHOCTH;

pu3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

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

CaMOCO3HaHUSs, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

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

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

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

K xoniy obydenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON ESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOIEIICH:
MaTepHuaibHas TOYKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nUecKux 3a1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKEHUE, CBOOONHOE TajeHnue TeJ, JBMKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJCHCALMs, IUIABJIICHUE, KPUCTAUIM3ALMSA, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UUECKUE BEIUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIIa,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsi YHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaueHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD IMOJIs1, MOTEHIHAN, PA3HOCTh MTOTEHIMAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUCHMS] M EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCMOIL3Ysa (PU3NUECKUe
3aKOHBI U TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW YHEPTUU TEIIOBOTO JIBUKECHUS MOJICKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
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 HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHUM, MPU 3ITOM
dbopmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUSI U MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY  (PU3WYECKUMHU  BEIUYHMHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM W IPOEKTHOU
JESTEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000Opy1I0BaHUS;

pemarb pacy€THhlE 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(dbu3nYecKue ABICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TPEICTABICHUS YUYEOHOW M HAay4YHO-MONYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIy4aeMyto HH(pOpMaIuio;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, OOBICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OO0paIlEHUH C MPUOOpPAMHU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAIMOHAIBHO pPAaCHpeNensaTh OO0S3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K xonmy obOydyenuss B 11 kjacce mpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHHM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
bu3nYecKoi KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJEKTPUUECKUM 3apsifl, JIyd CBETA, TOUCYHbIM UCTOYHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBJICHUS (MPOIECCHl) U OOBSICHATh X HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUUECKAsi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHCTBHE MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsiji, dJICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpOCTpaHEHUE CBETa, OTPaXKEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBeTOBOE JaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIN0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPA3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCTHONB3YsAd (U3UYECKUE BEITHYMHBI:
AIEKTPUYECKUIN 3apsill, CHJIa TOKa, DJIEKTPUUYECKOE HAINPSKEHUE, DIEKTPUUYECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus HJICKTPUUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl CUJIa JIMH3bI, MPH OIMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICII HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAYCHUS M EAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbuznyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJILC (POTOHA, MIEPUOJI TIOTypaciiaia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHUS WM E€IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHHOTO U MapasjieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3IEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITeHa mia Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAacCOBOrO 4HCIa, MOCTYyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

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

BBITIOJIHATh HKCIEPUMEHTHI IO MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4eOHOTO JKCIIEpUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
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, JI€JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

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

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YEHHOTO 3HaUYeHUs (PU3NUECKON BETMYUHBL

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

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TpPE/ICTaBJICHUS Y4eOHOM U Hay4YHO-TIONMYJISIpHONM MH(pOpPMAINH, TTOTYYeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyIo HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX 0€30MacHOrO UCMOJIb30BAaHUS B MMOBCEIHEBHON
KU3HU;

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

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOIO
IIOBEJICHU B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpymme C BBHIMOTHCHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNNBl, PAlMOHAIBHO PpACHpPENeisaTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3jiesioB U TeM
MPOrpamMmbl Bcero

Ne i/

Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

KonTpoabubie IIpakTuueckue

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/bHbIe pecypChl

dusnka n MCTObI HAYYHOT'O

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

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOI

3.1 9 https://m.edsoo.ru/HRGVENOPE
TEeopuun
3.2 OCHOBBI TEPMOIUHAMUKH 10 https://m.edsoo.ru/HK6KIL6RS9
A .
33 ' PETATHDIE COCTOMMITE BEMECTRA 5 https://m.edsoo.ru/HSM355JCH
da3oBble EPEX0/Ibl
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DIIeKTpOCTaTUKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSIHHBIM DIIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B Pa3IMYHEBIX CpEaax

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

I[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnbsie  IlpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTeIbHbIe PecypChl
padoThI padoThI
Paznen 1. JIEKTPOJUMHAMUKA
M .0
1.1 ATRHTHOE HOJC. JICKTpOMAriuTHad 11 | 3 https://m.eds00.r/Z2Q390NGS
WHTYKIHSI
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
MexaHHYECKHEe U 3JICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHU4ecKue 1 AIeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBL
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszueny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo0.ru/SWOVAWQRS
4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

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

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

I[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

®usuka — Hayka o npupoje. Hayunsie

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

! METO/bI ITIO3HAHUS OKPYKAIOLIEro MUpa !
Posb 1 MecTo (hm3uKu B pOopMUPOBAHUT

2 COBPEMEHHOM HaAYyYHOU KapTUHBI MUpPA, B 1
MPAKTUYECKOU JeATEIbHOCTH JIFOIeU
Mexanndeckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO |
nerxkenus. [lepemenienue, CKOpoCTb,
YCKOpEHHE

4 PaBHOMEpHOE IPSIMOJIMHEWNHOE JBUKEHUE 1

5 PaBHOyCKOpEHHOE NPSIMOTUHENHOE 1
JBUYKEHUE

6 CBoOoaHoe majeHue. Y CKopeHue |
CBOOOIHOTO MaJeHUs

7 KpuBonunelinoe aBuxeHue. JBrxenne 1
MaTepUaIbHON TOYKHU MO OKPYKHOCTH
[IpuHuun otHOCcUTENBbHOCTH ["anuest.

8 NuepuuanpHbie cucTemsl oTcyera. [lepBblit 1
3akoH HproToHa
Macca tena. Cuina. [lpunnun

9 Cynepno3uiu cui. Bropoil 3akoH 1

HprotoHa i1 MarepuanbHOM TOUKU




10

11

Tpetuii 3akoH HproTOHA 117151 MaTepralibHBIX
TOYEK

3aKOH BCeMHUpHOro TsarotreHus. Cumia
TspkecTd. [lepBas kocMHuYecKkasi CKOPOCTh

12

13

14

15

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koaddumment tpenus. Cuna
COIIPOTHBIICHUS MPH JIBUKCHUU TeJa B
KUJIKOCTHU WIH Ta3e

[TocTynarenbHOE U BpalaTelibHOE
JBIKEHHE a0COJIIOTHO TBEPIOTO TEa.
MowmenT cunbl. Ilnedo cunel. YcioBus
paBHOBECHUsI TBEPAOTO Tea

NMnynbsc MmaTepuabHOW TOUYKH, CUCTEMBI
MaTEpUaIbHBIX TOYEK. IMITyJIbC CHIIBI.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUKCHHE

16

Pabora u MOIITHOCTH CHUIJIBI. Kunernmueckas
sHeprus marepuanbHoi Touku. Teopema 00
M3MEHEHUH KHHETUYECKOWH SHEpPTruu

17

[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEPrus ynpyro aepopMUPOBAHHON
npyxuHbl. [loTeHnnanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

18

[ToTeHunanbHble U HEIOTEHIMAIbHBIE
cuibl. CBsI3b pabOTHI HETTOTEHITUATBHBIX
CHJI C U3BMEHEHUEM MEXaHWYEeCKOW SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHWYECKON IHEPTUU




19

20

21

JlaboparopHas padorta «/ccnenoBanue
CBsI3H pabOTHI CHITBI C H3MEHEHHEM
MEXaHWYECKOM PHEPTUU Tejla Ha MPUMeEpe
pPaCTSKEHUS PE3UHOBOIO KI'yTa»

KontposbHas pabota mo teme
«Kunematuka. J{uHamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE

OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
KHHETUYECKOU Teopuu. bpoyHOBCKoe
neuxenue. Auddys3us

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
yacTHUL BeuiecTBa. Moenu CTpoeHus ra3os,
KUIKOCTEH U TBEPIBIX TEI

23

24

25

Macca monekyi. KonudecTBo BemecTsa.
[TocTostnuas ABoraapo

TemnoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lllkana temneparyp Llenscus
Uneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

26

AOcomtoTHas TeMiepaTrypa Kak Mepa
CpeIHEW KUHETUYECKON SHEPTUU JBUKEHUS
MOJIEKYJI. Y paBHeHHEe MeHieneeBa-
Knaneiipona

27

28

3akoH J/lampToHa. ["a30BbIC 3aKOHBI

Jlaboparopnas pabota «Vccrnenoanue
3aBHUCHMOCTH MEXIy MapameTpamMu
COCTOSIHMSI Pa3pEKEHHOIO ra3ay

29

H3onporiecchl B €anbHOM ra3e u ux




rpaduyeckoe npeacTaBieHue

BuyTpeHHss dHEeprus TepMOAUHAMUYECKON
CHCTEMBI U CIIOCOObI €€ U3MEHEHUS.

30 KomuyecTBo TemioTs! u pabora.
BHyTpeHHss sHeprus 0JlHOATOMHOTO
u7ealbHOrO ra3a

31 Buns! Tenuionepenaun
VY nenbHas TEII0EMKOCTD BEIIECTBA.

32 KosuecTBo TENMNOTHI NP TEILIONEpEAYE.
AnmabaTHBIN mporecc

13 IlepBblii 3aKOH TEPMOJUHAMUKHU U €TI0
IIPUMEHEHHE K U30IpoLeccaM

34 HeoOpaTuMoCTh Mpo1ieccoB B MpUpPOIE.
Bropoii 3ak0H TepMOAMHAMUKHI

35 [Tpunun nevicreus u KII/ TenmoBoi
MaII1HbI

36 Huxn Kapno u ero KIT/{

37 DKOJIOrH4ecKHe MpooIeMbl
TEII0PHEPTETUKU

18 O6o06maromuit ypok «ModekyispHas
¢u3uka. OCHOBBI TEPMOIMHAMUKI
KonrtponbHas pabota no reme

39 «MonexynspHas ¢puzuka. OCHOBBI
TEPMOJUHAMUKI»

40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue u xurnexnve

41 AOCOII0THAS M OTHOCUTENbHAS BIAYKHOCTh

BO3ayxa. HachlleHHslil nap




TBépnoe Teno. Kpucraminyeckue u
amop¢HbIe Tena. AHU30TPOIHS CBOWCTB

42 KpUCTAILIOB. JKUIKUE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHalIbl

43 [InaBnenue u KpuctauU3anus. Y aeibHas
teruioTa riaBneHus. Cyoaumarus

44 YpaBHEHHE TEIIOBOTO OamaHca

45 DnekTpuzanus Tei. DIEKTPUUECKUH 3apsi.
JIBa BU/a JIEKTPUUYECKUX 3apsI0B
[IpoBOAHMKY, TUINEKTPUKU U

46 MOJIYITPOBOJIHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOTO 3apsaa

A7 B3aumopeiictBue 3apsanoB. 3akon Kynona.
TodeuHblid TEKTPUIECKUI 3apsi]l
Hanpspk€HHOCTD 37€KTPUYECKOT0 MOJIS.

48 [IpuHOHUI Cyneprno3unuy JIEKTPUIECKUX
nosiel. JInHun HanpsHKEHHOCTH

49 PaboTta cuit 3eKTpocTaTuYecKoro moss.
[Torenmman. Pa3HoCTh MOTEHLIMAIOB
IIpoBOOHMKY M TUANEKTPUKH B

50 ANEKTPOCTATUYECKOM IIOJIE.
JlsnexTpudeckasi IpOHULIAEMOCTD

51 OnexrpoémkocTs. Konnencarop

57 ONEeKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPA.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

53 JlabopaTtopHas pabota "3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa”

54 [IpuHIMI NENCTBUSA U TPUMEHEHNE




55

56

57

KOHJICHCAaTOPOB, KOITUPOBAIILHOTO
ammapara, CTpyiHOro mpuHTepa.
DneKTpocTaTU4ecKas 3alnuTa. 3a3eMIIeHue
AJIEKTPONIPUOOPOB

DIJIEKTPUUYECKUI TOK, YCIOBUS €ro
cymectBoBanus. [locrosunslii Tok. Cuna
toka. Hanpsokenue. ConpoTusienue. 3aKoH
Oma 1t yyacTka 1enu

[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHCHHE TIPOBOHUKOB.
JlaboparopHas padorta «/3yuenue
CMEIIIAaHHOTO COSAMHCHHUSI PE3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akon Jxxoyns-Jlenna

0.5

58

3axon OMa 11 TOJIHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne DJIC ucTOYHMKA TOKA U €T0
BHYTPEHHETO COIIPOTHBIICHUS»

0.5

59

Pesepubiit ypok. KonTponrshas pabora mmo
teMe "DnekrponuHamuka" / Becepoccuiickas
poBepoyHas paboTa

60

61

O6o0maromuii ypok «JIeKTPOIUHAMUKA) /
Bcepoccuiickas nmpoBepouHas pabota

DEeKTpOHHAs MPOBOJUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAJUIOB OT TeMIEPaTyphl.
CBepXxnpoBOIMMOCTb




62

63

DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBa
3JEKTPOHHBIX MTyYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAS U

pUMecHas poBoauMocTh. CBoMCTBA p—n-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI

64

DNEeKTPUUYECKHUI TOK B pacTBOpax u
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTUYECKAS JUCCOLUAIIMS.
DnekTponus

65

DNEeKTPUYECKHUI TOK B razax.
CamocTosTeNbHBIN 1 HECAMOCTOS TEIHHBIN
pa3psa. Mounaus. [1nazma

66

67

68

DneKTpuYecKre mpuOopbl U YCTPOMCTBA U
WX IpaKTU4YecKoe npuMmeHenue. [Ipapuna
TEXHUKHA O0€30MaCHOCTH

KonrposnbHas paborta no reme
«Quekrpocraruka. [TocTosHHBIM
JNEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX
cpenax»

PesepBHblIil ypok. O600ar0muiA ypoK Mo
teMaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

ITocTosTHHBIE MATHUTEI U UX
B3aMMOJCHCTBHE. MaraHuTHOE MoJie.
Bektop MarHuTHOM MHAYKUWU. JIMHUM
MarHUTHON UHIIYKIIUU

MarsuTHoe ImoJie IMPOBOAHUKA C TOKOM.

OnbiT OpcTena. Bzaumoaelicteue
MIPOBOJIHUKOB C TOKOM

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

JlaGopaTtopHast pabora «3yuenue
MAarauMTHOI'O IT0JIAA KaTylIKU C TOKOM»

JleficTBHe MarHUTHOTO OIS HA TPOBOJHUK
¢ TokoM. Cuna Amnepa. JlaboparopHas
pabora «MccnenoBanue aecTBuUs
MIOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM»

JleficTBEe MarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apshKeHHYI0 yactuily. Cuia
Jlopenna. Pabora cusl Jlopenua

OnexTpoMarHuTHas MUHAyKUus. [ToTok
BEKTOpa MarHUTHOM MHAYKIuuU. DJ(C
UHAYKIUH. 3aKOH 3JIeKTPOMarHUTHOU
unaykun Papazaes

JlabopaTtopHas padbora «HcciaenoBanue
SIBJICHUS JIEKTPOMArHUTHON MHJTYKIIMH»

NHyKTUBHOCTD. SIBIIECHHME CAMOWHIYKIIUH.




10

OJIC caMOMHAYKIIUUA. DHEPTUSI MAarHUTHOTO
MOJIS KATYIIKH C TOKOM.
DIIEKTPOMarHuTHOE IOJIe

TexHuueckre ycTpoucTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTaATENb,
YCKOPHUTEIU 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs TIeYb

O6o6maromuii ypok «MarauTHoe moJe.
DNeKTPOMarHUTHASE MHIYKIIHS

11

KonTponpHas padora o teme «MarHuTHoe
noJie. DIIEKTPOMarHUTHAsI HHIYKIUS)

12

13

14

15

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
lapmonmndeckue konebanus. YpaBHEHUE
rapMoHMuYecKux kosebanuit. [IpeBpamienne
SHEPrUU

JlaboparopHas pabota «lccrnenoBanue
3aBUCHMOCTH TIEPHOJIa MAJTBIX KOJIeOaHMit
rpy3a Ha HUTH OT JJIMHBI HUTH U MacCChI
rpy3a»

Koneb6arenbublit kKoHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHUs B
U/IeIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaIIOTHS MEXIY MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUH B HJICATHHOM KOJIeOaTeTbHOM
KOHTYpE




16

[IpencraBieHne O 3aTyXarOIINX
KosieOaHusx. BeHyXIeHHbIE
MeXaHn4eCcKHe Koiiebanus. Pe3onanc.
BBIHY)KI[CHHLIG BHGKTpOMaFHI/ITHBIe
KOJIEOaHU

17

18

19

[TepemennbIit Tok. CUHYCOUIATBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U AEUCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSHKEHUSI
Tpancdopmarop. [IponsBozacTso, nepegaua
U NOTpebIeHUE IIEKTPUUYECKON SHEPTUU

Y CTpOoHCTBO U PaKTUUECKOE IPUMEHEHUE
JJIEKTPUYECKOT0 3BOHKA, T€HEPATOpa
IIEPEMEHHOTI0 TOKA, JIMHUN AJIEKTporepenay

20

DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE
anekTposHeprun. Kynerypa
WCTIOJIb30BAHHUS DJIEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HU

21

MexaHW4ecKHue BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon. Ckopoctb
pactpocTpaHeHUs U JITTHHA BOJTHBIL.
[Tonepeunbie 1 MPOIOILHBIE BOTHBI

22

23

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3Byka
DJEeKTpPOMarHUTHBIE BOJHBI, UX CBOICTBA U
ckopocTs. [1Ikana 3JeKTpOMarHUTHBIX BOJH

24

[IpuHIIMIIBI pAANOCBA3U U TEJICBUICHUS.
PazButue cpencts cBszu. Pagnonokarus




25

26

Kontponbnas padora «Konebanus u
BOJIHBD)

[TpssmonuHetHOE paclpocTpaHeHue CBETa B

OAHOPOJIHOM cpefie. ToueuHblid HCTOYHUK
cBera. Jlyu cBera

27

OTtpaxkeHnue cBeta. 3aKOHBI OTPAKEHUS
cgeta. [locTtpoenne n3o0paxkeHnii B
IUTOCKOM 3€pKajie

28

29

30

[Ipenomiienue ceera. [loaHOE BHYyTpEeHHEe
oTpaxkeHue. [IpenenbHbIi yroi MoiaHoro
BHYTPEHHET0 OTPaXKEHUS

JlaGopaTtopHas paborta «3mepeHue
[OKa3aTelsl IPEJIOMIICHHUS CTEKIIa»

JIunsel. [TocTpoenne n3o0pakeHuit B
nuH3e. opmysa TOHKOM JIMH3BL.
YBenuueHue JIuH3bI

31

JlabopaTtopHast pabota «HMccnenoanue
CBOMCTB M300pa’keHUH B JIMH3AX»

32

33

34

Hucnepcus cera. CoxxXHbIA COCTaB
6enoro csera. L{Bet. JIJabopaTtopHas padora
«Habntonenue nucrnepcuu cBeTay

Wntepdepentus ceta. Audpaxmus cera.
JudpakumonHas pemeérka

ITonepedyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

35

36

OnTuyueckue MpudOpsI U yCTpOcTBa U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs

I paHUIbI IPUMCHUMOCTHU KJIaCCHUYECKOM




37

Mexanuku. [locTynaTel cennaibHOM
TEOPUH OTHOCUTEIHHOCTH
OTHOCHUTENBHOCTHh OJTHOBPEMEHHOCTH.

3ameyIeHne BpEeMEHH B COKpaIleHHe
JUIMHBI

38

OHeprus U UMIYJIbC PEISITUBUCTCKON
yacTuLbl. CBS3b MACCHI C SHEPTHUEHN U
UMITYJIbCOM. DHEPIHUs MOKOS

39

40

41

KonTponpHas padora «Ontuka. OCHOBBI
CIEIUATLHON TEOPUU OTHOCUTEITLHOCTH
®otonbl. Dopmyna [1nanka. DHeprus u
UMIyasC GOTOHA

OTtkpeITHE U HccaenoBanue Gorodddexra.
Omneitet A. I'. CToneroBa

42

43

44

3akonbl poTtodddekra. YpaBHEHUE
Oitamreitna 11 potodrpdexra. «KpacHas
rparuiay Goroddpdexra

Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE JEUCTBUE CBETA
TexHu4ecKue ycTpoiicTBa U MPaKTUYECKOE
npuMeHeHue: (oTorneMeHT, GOoTOAATUHUK,
coNTHe4Has OaTapesi, CBETOUO/T

45

Pemenue 3amau no reMe «JI1€MEHTEI
KBAaHTOBOU ONTHKH)

46

47

Monens atroma Tomcona. OTBITE
Pesepdopna mo paccessHUIO 0-4aCTHII.
[Inmanerapuast Mogenb aToMa

ITocrynarser bopa




48

49

50

W3nydyenue u nornoieHue GoToHOB MpH
[IEPEX0JI€ aTOMA C OJHOIO YPOBHS SHEPIUH
Ha Apyrou. Bunsl ciektpos

BomaHoBeIe cBolicTBa yacTHll. BoiHEI e
bpoiina. KopnyckysipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE M BBIHYKJICHHOE
U3JIy4eHUE

OTKpbITHE PATHOAKTUBHOCTH. OTIBITHI

Pesepdopna no onpenenenuto cocraBa
PaIMOaKTUBHOTO U3ITYYCHHUS

51

CsaoticTBa anbda-, 6era-, ramma-
H3ITyUCHUA. Bnustaue PAAOAKTUBHOCTH Ha
JKHMBbIE OPTaHU3MBI

52

OTkppITHE IPOTOHA U HEWTpOHA. I30TOMBI.
Anbda-pacniaa. DIEeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3ITy4yeHue

53

OHeprus CBsS3U HYKJIOHOB B siape. S nepHbie
peakuuu. SnepHsblit peakrop. IIpobiemsi,
MIEPCIEKTHUBBI, YKOJIOTUYECKNE ACIIEKThI
AJIEPHOMN SHEPrETUKH

54

DneMeHTapHble yacTulibl. OTKpBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTpALIK JIEMEHTAPHBIX YACTHI.
Kpyraeriii cron «PyHaameHTanbHbIe
B3auMOIeUCcTBUA. EAMHCTBO usznueckoii
KapTUHBI MUPa»

55

DTanel Pa3BUTHA aCTPOHOMMUMU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE




56

57

58

59

3Ha4YCHHE acTpoHOMHH. Bua 3BE31HOTO
Heba. Co3Be3usi, ipKue 3BE3/IbI, JIAHETHI,
X BUaUMocC ABrkeHue. CollHeUHAs
cHcTeMa

Counune. ConHeuHast akTUBHOCTD.
Uctounuk sueprun CoJiHiia v 3BE311

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/1bI TJIABHOM TOCIIEI0BATEIBHOCTH.
BuyTpenHnee crpoenue 3BE31.
CoBpeMeHHbIE TPEICTABICHUS O
MIPOUCXO0KIEHUH U 3BoTtounU CosHIA U
3BE3]

Mineunsiii [1yTe — Hama ['anaktuka.
[Tonoxenue u auxenue ConHia B
lNanaktuke. ['anaktuku. YEpHbIE NBIPHI B
A/ipax rajJakTUK

Bcenennas. Pa3z6eranue ranaktuk. Teopus

Bosbioro B3peiBa. PenukroBoe u3nydeHue.
Meraranaktuka

60

61

62

Hepemennsie nmpob6ieMbl aCTpOHOMUU

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ITHUYECKOH cepax NeaTeIbHOCTH YeTOBeKa

63

O6o06matomuii ypok. Pons u mecto Gpuznuku
Y aCTPOHOMUH B COBPEMEHHOMN HAyYHOMI




KapTHUHE MHUpa

Ob6o6maromuii ypok. Pois puznueckoit

64 TeopuH B OPMHUPOBAHHUH MPEICTABICHUHN O 1
buznyecKoil kKapTuHe MUpa
Ob6o6maromuii ypok. Mecto ¢puzndeckoit

65 KapTUHBI MUpPA B 00ILEM psAy |
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEeJICTaBICHUI O PUPOJIE

66 PesepBHBI ypok. MarHuTHOE 110JIE. |
DNeKTpOMarHuTHas MHIAYKIINS

67 Pe3zepBHbIit }:pOK. Ontuka. OCHOBBI |
CIEIMAIbHON T€OpUU OTHOCUTEIBHOCTH

68 Pesepnblit ypok. KBanroBas ¢pusuka. |
DNEeMEeHTBI aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaTh Ha NpPUMEpax poJib M MecTo (HU3MKH B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IMPAKTUYECKOU IEATEIBHOCTH

moaei

10.2

VY4YuUTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepualibHas TOYKa, MHEpLHalbHAas cHCTeMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUIKOCTEN 1
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHYECKON Teopuu
CTpPOCHMsI BELECTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPsIMOJUHEIHOe JBUXKEHHE, CBOOOAHOE MaJeHHE
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJlaXkieHnun), TEMJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCallus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMS Ta3a B M30IpoLeccax;

QJICKTpU3anus TeEI, B3aUMOJICHICTBHE 3apgaa0B

OnuchiBaTh MEXaHWYECKOE JBIKEHHE, HCHOIb3ysd (u3nyeckue
BEJIMYUHBL: KOOPJAHMHATA, IIyTh, NEPEMELIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYEeCKas DHEpPIrus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabora, MexXaHU4ecKas
MOIITHOCTh; IPU ONMMCAaHUM MPABUWIBHO TPAKTOBATh (PU3NYECKUI CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC



10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnyeckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIWHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO PU3HUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh H3y4YeHHbIE JJEKTPUUECKHE CBOWCTBAa BeIIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: ANEKTPUYECKUN  3apsif, JJEKTPUYECKOE  TIOJIE,
HampspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJOB; MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHUIBI;, YyKa3blBaTh (OPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYl0 BEIUYMHY C JAPYTUMHU

BCINYNHaMN

aHaIM3UpoBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM JHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IIPUHLAI CYNEPIO3ULUN CUJI, TIPUHIIUIT
paBHOIIpaBUs  HHEPLUAIBHBIX CUCTEM OTCUYETa; MOJIEKYJIAPHO-
KMHETUYECKYH0 TECOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TEMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIUIIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyuaTh YCJIOBHSI HX 0€30MacHOro

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BBIMOTHATE SKCTIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN 1
MPOLIECCOB C MCMOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOpMYIHpPOBaTH MTpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, coduparb  YCTAaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

OCYIHCCTBJ'IHTB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIOCO0 H3MEpPEHHs U



HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OICHKN HOFpGHIHOCTGfI I/I3MepeHI/1ﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PUINYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBAaTh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHMOCTH
(bu3MUYecKrX BEIWYHUH B BUE TaOIUI U rpadukoB, AeaaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M MPOECKTHOM JEATEIBHOCTH C MCIIOJIb30BAaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYy10BaHUS

10.13

Pemate pacuérHble 3aa4d ¢ SIBHO 33JaHHOW (DPM3MYECKON MOMETBIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTBI M OOCHHUBATH PCAJIBHOCTD INOJYUCHHOI'O 3HAYCHUSA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOfI Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3HII€CKI/IG SABJICHUSA

Hcnonp3oBaTe MOpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS IIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEJACTABICHUS y4eOHOM U HAy4YHO-IOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MIPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUs 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtath B rpymnme ¢ BBINOJIHEHUEM PA3JIMYHBIX COLHUANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPENesATh
00S13aHHOCTH ¥ IIJJAHUPOBAaTh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI



11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUDPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIMH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IeH, IETTOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA

VY4uThIBaTh I'paHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJEIEH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOAECIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIEHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKH W  KBAaHTOBOH  (DU3MKH:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aMMOJICIICTBHE  MAarHUTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsA Ha
NPOBOJAHUK C TOKOM M JBWKYLIMHCS 3apsj, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPAaCHpOCTpPAaHEHUE CBETa,
OTpaXEHHE,  TpeloMIIeHHe, UuHTephepeHIus, Aupakuus u
MOJISIPU3ALIMsSL CBETA, AMCIIEPCUsT CBETAa, (DOTORIIEKTPHUYECKHH ekt
(potoaddekrt), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnuceiBaTh HM3Y4YCHHBIE CBOMCTBA  BelIECTBA  (DIEKTPUYECKHE,
MarHWTHBIC, ONTHYECKUE, dJICKTPUICCKYIO TPOBOJIUMOCTh Pa3TUIHBIX
cpen) W DJIEKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), HCIOIb3YS
¢u3nueckue BENUYHMHBL:  DJJCKTPUUECKUH  3aps], CHiIa  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnmanos, DJIC, pabora Toka, MHAYKIHS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTHBHOCTh KATYILKH,
DHEPTUsl IEKTPUYECKOTO M MATHUTHOTO TOJIeH, MEPHOJ] M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapPMOHHYECKHX 3IEKTPOMAarHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHMe W OINTHUYecKas CHUJia JIMH3BI, MPU ONUCAHUU TPABUILHO
TPaKTOBAaTh (PU3UYECKUH CMBICT HCIOJB3YEMBIX BEIMYUH, UX
0003HAYCHHUSI W CIUHWIIBI;, YyKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINC

JaHHYI0 (PU3MYECKYIO BEJTUUHHY C APYTUMHU BETMYUHAMU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTb JJICKTPOMATIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/ISI/I‘IGCKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHMH,
nX 00O03HAYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOrO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpAHEHUS DHEPTHH, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUS DJIEKTPUYECKOrO 3apsijia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHCJA, TMOCTYylaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpa HWHAYKIHMKU MArdHuTHOrO I10JIA

MIPOBOAHHKA C TOKOM, CHJIbL AMnepa " CHJIbI HopeHL[a

11.8

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

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (opmynaupoBaTh TmpobieMy (3amady) U TUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 35TOM BBI6I/IpaTB ONTHUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOTYYEHHONM 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYUH B BUJE TaONMIl U TpadUKOB, JeaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU



UCCIIEIOBAaHUH B paMKax ydeOHOTO OSKCIEpUMEHTa, YydeOHO-
HCCIEA0BaTENbCKON U IIPOEKTHOW JEATEIBbHOCTH C MCIOJIb30BaHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEIb, BBLICIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarp ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUNBYIO LIEMIOUYKY PACCYKICHHUM C OMOpOil Ha M3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUH yueOHBIX 3aJad  COBpPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOMCKA, CTPYKTYPUPOBAHWSI,
MHTEPIpETAllMd W TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, TOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUHUCKUX U 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

11.18

11.19

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
XKHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbs MU

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 M3 Y4YaCTHUKOB

TPYIIIBI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
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Kox npoBepsiemoro

3JIEMEHTA

IIpoBepsieMble 31€eMEHTHI COAEPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®uzuka — Hayka o mnpupojse. Haydynbie
METOJbl TO3HAHUSI OKPYXKAIOIIETO MHpA.
Ponp skcnepuMeHTa ¥ Teopuu B Ipoliecce
MO3HAHMSI  MPUPOJABI.  DKCIEPUMEHT B

dbusuke

1.2

MogenupoBanue (U3NYECKUX SIBICHUA U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®usnyeckue 3aKoHbl U Teopuu. ['paHuIbl
OPUMEHUMOCTH  (PU3MYECKMX  3aKOHOB.
[IpuHnun coorBercTBud. Pomp m  mecto
¢u3ukn B (HOPMUPOBAHMU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B IPAKTHYECKOU

JIeSITEILHOCTH JTIOAeH

MEXAHUKA

KMHEMATHKA

2.1.1

MexaHnn4deckoe JABHIKCHUC.
OTHOCHUTENBHOCTh MEXaHHYCCKOTO

nBuxeHust. CucreMa orcuéra. TpaekTopus

2.1

[lepemerenue, CKOpOCTh (cpennsis
CKOpOCTh, =~ MTHOBEHHas  CKOpPOCTh) |
YCKOpEHHE  MaTepuallbHOW  TOYKH, HX
MPOEKIIUM HAa OCH CHCTEMBI KOOpPIUHAT.
CrnoxeHue TmepeMelleHUd | CIO0XKEHue

CKOpocCTel

PaBHOMepHOE u PaBHOYCKOPEHHOE
npsMoNMHEHOe  nBWkKeHue. [ 'paduku

3aBUCHUMOCTH KOOpAWHAT, CKOPOCTH,




YCKOpEHUsl, NyTH W  TepeMelleHUs
MaTepHabHONW TOYKH OT BPEMEHHU
CBobosHoe najienue. Y CKopeHue

CBOOOIHOTO MaIeHUS

2.1.5

Kpusonnnuelinoe nsuxeHue. PaBHOmepHOE
IBUKCHME  MAaTE€pUAIbHOM  TOYKM IO
OKPY>KHOCTH. YTJOBas CKOPOCTb, JTUHEHHAA
CKOpPOCTb. Ilepuon U 4acToTa.

IlenTpOCTpEMUTENBHOE YCKOPEHUE

TexHudeckue  yCTpPOMCTBA:  CHUIOMETP,
JBUKCHHUE CHApS/IOB, LIEMHBIE U PEMEHHBIC
nepegadu

[IpakTrueckue paboTHI. N3smepenue
MIHOBEHHON  ckopoctd.  MccienoBanue
COOTHOILIEHUS MEXY NyTSIMH,
IIPOMICHHBIMU TEJIOM 3a I1OCJIEI0BATEIbHbIC
paBHbIE  IPOMEXYTKM  BpEMEHH  IpHU
PaBHOYCKOPEHHOM JIBM)KEHUU C HAadaJbHON
CKOPOCTBIO, paBHOW Hymw. M3yuenue
JBVKCHMSI IIApUKa B BS3KOM IKUAKOCTH.
W3ydyenue nBuxkeHUs Tena, OpOLIEHHOTO

TOPHU30HTAJIBHO

2.2

JTMHAMUKA

2.2.1

222

IIpunnun  or”HocurensHOocTH  ['anuites.
[IepBoiit 3axkoH Hprorona. MHepuunanbHble

CHUCTEMBI OTCUETA

Macca Tena. Cuia. [TpuHInn

CYNEPIIO3UIUU CUIT

223

224

Bropoii 3axon HeroToHa i1 MmaTepualbHON
TOYKM B HMHEPLUAIBHOW CUCTEME OTCUETa
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHaJIbHBIX TOUCK

3akoH BceMupHoro TsaroteHusd. Cuna

TSXKCCTH. HepBa;I KOCMHYCCKasA CKOPOCTh.




2.3

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJBKCHHS W CWIa TPEHHS MOKOS.
Koadpdpunment TPEHHUS. Cuna
CONPOTUBIICHHUSI TIPH [BIDKEHHHM Tela B

KUAKOCTHU HUJIM Ia3c

HOCTyHaTe.HBHOe n BpamaTeJIbHOC

JABHOXKXCHHUC a0COJIFOTHO TBépI[OFO TCJl1a

228

MoMeHT  Cuibl  OTHOCHTEIBHO  OCH
Bpamenuss.  Ilmedo  cmibl. YcnoBus

paBHOBecus TBEpaoro tena B MCO

229

2.2.10

TexHuueckue yCTpOﬁCTBaZ IIOAIINITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTueckue paboTHI. N3yuenne
JBWDKEHUsT  Opycka 1O  HaKJIOHHOH
TUIOCKOCTH TIOJ JICHCTBHEM HECKOJIBKHX
cun.  MccnenoBaHue 3aBUCHUMOCTH  CHII
YIPYToCTH, BO3HHUKAIOIINX B
nepopMupyeMoi TNpYyXHUHE M PE3HHOBOM
oOpasie, OT BEIMYMHBI UX JAePopMariuiu.
HccnenoBanne  yclioBUl ~ paBHOBecHUs

TBEP/IOTO Tella, UMEIOIIETO OCh BPALECHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHYJ'ILC MaTCpHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepualbHBIX TO4YeK. MMmynsc cuisl U
W3MEHEHUE UMITyJIbca Tella

539 3akoH coxpaHeHus wumnyinsca B HCO.

o PeakTuBHOE IBMKEHIE

233 PaboTa critbl

234 MoImHOCTh CHITEI

535 Kunernueckass osHeprusi  MaTepUalbHOU

o TOYKH. TeopeMa 0 KHHETUYECKON SHEPIUU

2.3.6 [TorenmmansHass sHeprud. lloTeHumnanbHas




3.1

SHEprus yOpyro nehopMUPOBaHHON
npyxuHsl. lloreHnuanbHas »Heprus Ttena

BOIH3HU IIOBEPXHOCTHU Semnn

HOTCHHI/IaJ'IBHBIe n HCIIOTCHIHUAJIBHBIC

cwibl. CBs3b pabOTHl HEMOTEHIIMAIBHBIX

2.3.7 CUJI C UBMEHEHHEM MEXAHUYECKOU HSHEPTUH
CUCTEMBl  Tell. 3aKoH COXpaHEHHUs
MEXaHUYECKON HEPTUn

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS

539 TexHu4eckue ycTpoucTBa: ABUKEHUE PAKET,

o BOZOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

[Ipaktuyeckue paboTsl. M3yueHue cBs3U

5310 CKOpOCTEM Tel TMpu HEyNpyrom yaape.

Hccnenoanue cBsA3M pa6OTLI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIrUu TCjia

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE ~ TIOJIOKEHUSI  MOJIEKYJISIPHO-
KUHETHYECKON  TEOpHH. BpoyHnoBckoe
JBUKCHHUE. Huddyzus. Xapakrep
NBWDKEHUST W B3aMMOJICHCTBHSI  YacCTHI]

BCIICCTBA

Mogenu cTpoeHusl ra3oB, XUIKOCTEHM U
TBEPABIX TE€N W OOBSICHEHHE CBOMWCTB

BEIIIECTBA HA OCHOBE ATUX MOJICICH

Macca Mousekyn. KonuuecTBo BemiecTsa.
[Tocrosinnas ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

Mopnens wuneanbHoro rasa. (OCHOBHOE
yYpaBHEHUE MOJIEKYJIAPHO-KMHETHYECKOU

TCOPHU UICATIBHOI'O Ir'a3a

AOGcomoTHass  Temrmeparypa Kak — Mepa

CpPEHEW KMHETUYECKON DHEPIUH TEILIOBOTO




32

3.1.7

JnBUKeHUs yactull rasza. [llkana temnepatyp
KenbBuna
VpaBuenue Knamneiipona — Menpaeneesa.

3akoH JlaapTOHA

l'azoBeie  3akoHbl.  M3ompomeccsl B
uzeaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: u30TepMa,

n3o0xopa, u3obapa

3.1.10

3.2.1

322

TexHuyeckue  ycTpOWCTBA:  TEPMOMETP,

OGapomerp

[IpakTuyeckue pabotel. M3mMepeHne macchl
BO31yXa B KJIACCHOM KOMHare.
Uccnenosanue 3aBUCUMOCTU MEXKITY
IapaMeTpamMM COCTOSIHUSL  Pa3pesKEHHOTrO

rasa
OCHOBbI TEPMOJAMHAMUKHN

TepmoanHamuueckas cucreMa. BHyTpeHH s
JHEPIUs TEPMOJUHAMUYECKONM CHUCTEMBI U

CITOCOOBI €€ N3MEHEHUS
KomnuectBo TEIUIOTHI u paborTa.
BryTtpennss DHEPTUA OJHOATOMHOI'O

NACAJIBbHOIO ra3a

3.23

Bunel temonepenaun: TEIIONPOBOAHOCTD,
KOHBEKIIMs, H3IydeHue. TermroémMkocTh
Tena. YaenpHas TEIUIOEMKOCTh BELIECTBA.
Pacuér  konmmuuecTBa  TEMJIOTHI  MpH

TCIUIONepeaadec

324

3.25

[TepBrrit 3aKOH TEPMOAUHAMUKH.
[IpumeneHne IIEpBOro 3aKOHA
TEPMOJUHAMUKHI K H30IPOLIECCaM.

I'padmueckas unTepnperanus paboThl ra3a
Tennossle MammHbl. [IpuHOKNBL KEWCTBUS
TEIJIOBBIX MalIKH. [IpeobpazoBanus

OHEPIrun B TCIIJIOBBIX MalInHax.
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Koaddurnment nonesnoro aeicTBus (manee

— KIId) rermoBoit Mmamuuel. Hukn Kapuo u

ero KIIJ{
Bropoii 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs mpoleccoB B MPUPOJIE.
o TennoBble  AgBUTaTeNH.  DKOJIOTMYECKHE
MPOOJIEMBI TETIOIHEPT ETUKH
TexHuueckue  yCTpOWCTBA:  JIBUTaTelb
3.2.7 BHYTPEHHETO cropaHusi, OBITOBOI
XOJIOAWIBHUK, KOHAUIMOHED
128 IIpaktnueckue paboTHI. H3mepenne

YAEIBbHON TEIITOEMKOCTH

AT'PETATHBIE COCTOSAHNW A BEILECBA. ®A30BbIE
ITEPEXO/IbI

[TapoobOpazoBanue u KOHJICHCALIU.

131 Hcnapenne u kuneHue. YpaenpHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

139 AOCOIIOTHAsS U OTHOCUTENbHASI BIAXKHOCTb
Bo3ayxa. HacelleHHbII niap

Teépmoe Teno. Kpucramnmueckue u
333 amopdHble Tena. AHH30TPOIUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpucTaJlJibl.

COBpCMeHHBIe MaTcpHuaJIbl

334 [InaBneHne u Kpucramnuzauus. Y JenbHas
TeruioTa miasiaeHus. Cyonumanus

3.35 VYpaBHeHHE TEIJIOBOTO OajlaHca

TexHudeckue yCTpOMCTBA: TUTPOMETPp U
IICUXPOMETP,  KaJOPUMETP, TEXHOJIOIHH
3.3.6 MOJIyYEHUsI COBPEMEHHBIX MaTepHaNIOB, B
TOM qucie HaHOMAaTEpHaJIOB, u

HaAHOTCXHOJIOTNH

337 [IpakTrueckue paboTHI. H3mepenne
BJIQYKHOCTH BO3/yXa




SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

Onexkrpuzauust Tel. OJIEKTPUUECKUN 3apsil.

Z[Ba BUAA SJICKTPUYCCKUX 3apsa10B

4.1.3
4.14

[IpoBoaHMKH, TUDIIEKTPUKU u
MOJTYTTPOBOIHUKHU

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexrpuueckoe mnone. HanpsxéHHocTh
ANEKTPUUYECKOTO TOJIA. [MpuHUMI
cynepno3uuu. JluHUM  HaNpsKEHHOCTH

QJICKTPHUUYCCKOI'O IT0JIA

Pabora cun QJICKTPOCTATUYCCKOI'O IIOJIA.

Ilorenuuan. Pa3HocTh MOTEHIIHMATIOB

[IpoBOAHMKY U TUANEKTPUKH B MMOCTOSHHOM
anekTpuyeckoM nosie. Jluanekrpuueckas

MMPOHUIIAaCMOCTDb

ONEKTPOEMKOCTD. Konpencarop.
ONeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa.

3Hepr1/151 3apSAKCHHOTI'O KOHACHCATOpa

4.1.10

TexHuueckue ycTpOHCTBaA: 3JIEKTPOCKOIL,
ANEKTPOMETP, AIEKTPOCTATUYECKas 3aluTa,
3a3eMJICHHE 3JIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN TPUHTEP

[IpakTnueckue paboTHL. N3smepenune

BHCKTpOéMKOCTI/I KOHJACHCATOpa

4.2

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHbBIX

CPEJIAX

4.2.1

Ycaopus CYIICCTBOBAHUA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. WcTouHHKHM TOKA.

Cuia Toka. ITocTOSIHHBIH TOK

422

HaHpH)KCHI/IC. 3akon Oma AJId ydacCTKa eI

423

DNEKTPUUECKOE CONPOTUBIICHUE. Y IETbHOE

COITPOTUBJICHHUEC BEIICCTBA




424

4.2.5

[MocnenoBarenbHOE, napajiesbHoe,
CMEIIAaHHOE COCTMHCHHE TIPOBOTHUKOB
PaGota 2nEKTpUYECKOTO  TOKAa.  3aKOH

Hxoynsa — Jlenua

4.2.6

4.2.7

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

anexkTponaBrkymias cuna (ganee — DC) u
BHYTPEHHEE COIpPOTUBICHHE MCTOYHUKA
ToKa. 3akoH OMa JyIsl IOJTHOW (3aMKHYTOI)

BHCKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBbIKaHHC

4.2.8

4.2.9

DNeKTpoHHAasT  MPOBOJUMOCTh  TBEPHABIX
METaJUIOB. 3aBHCHUMOCTh COMPOTUBIICHUS
METaJJIOB oT TEeMIIEPaTyphI.

CBepxnpoBOIMMOCTb

OnexTpuueckuid Tok B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

[TonynpoBoAHUKWU. CobcTBeHHas u
npuMecHas MMpOBOAUMOCTH
MOJYITPOBOJTHUKOB. CaoiicTBa p-n
niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

DNEeKTpUYECKU TOK B  DJIEKTPOJIMTAX.
DNeKTpOIUTHYECKAS JUCCOLIAAITHS.

OnexTpoaun3

4.2.12

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENbHBIE U HECAaMOCTOSITENLHBIHN
paspsa. Paznuunnie TUTIEI
CaMOCTOATENIBHOTO  paspsiga.  MosHuS.

IIna3zma

4.2.13

TexHnueckue  yCTpONCTBA:  amImepMerp,
BOJIBTMETP, PEOCTAT, HUCTOYHUKHU TOKaA,
JJIEKTPOHArpeBaTENbHbIE npubopHl,
3JIEKTPOOCBETUTEIIbHBIE puoOoPHI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIN
IMOJA, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,

HOHynpOBOI[HI/IKOBBIfI JUO0a, raJlbBaHHUKa




11 KITACC

Kon
pa3jiena

4

4.2.14

Koanposepsiemoro
3JIeMeHTa

[IpakTrueckue paboTHI. N3yuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.

Namepenne DJIC uCTOUHMKA TOKa U €ro
BHYTpPEHHEro conpoTtusicHus. Habmonenue

OJICKTPOJIM3a

IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

4.3

43.1

4.3.2

433

ITocTostnabIC MarHuThbI.

B3aHMOHCﬁCTBH€ IIOCTOSITHHBIX MarHuToOB

MaruauTtHOoe mosie. BexkTop MarHMTHOM
uHaykuud. IlpuHmun cynepno3uuuu.
JImann marauTHOM MHAyKuuu. KapruHa
JUHUM MArHUTHOM HHIAYKIUU  TOJIS

IIOCTOSAHHBIX MarHuToOB

MarauTHoOe 1oJIe TIPOBOJHUKA C TOKOM.
Kaptuna nmHMI  mons  ATUHHOTO
prIMOFO HpOBO)IHI/IKa nu 3aMKHYTOFO
KOJIBIIEBOTO TMPOBOJHUKA, KATYIIKH C
TOKOM. OrmbIT Opcrena.

BzauMmogaeiictBue IMIPOBOAHHUKOB C TOKOM

434

Cuna Amrnepa, €€ MOIyJb U

HaIpaBJICHUC

4.3.5

4.3.6
4.3.7

Cuna  JlopeHuma, €€ Moayilp u
HarpasiieHue. JIBMKEHUEe 3apsyKeHHOU
4acTULIBI B OJHOPOJHOM MAarHUTHOM
nose. Pabora cunet Jlopeniia

SIBneHue ANEeKTPOMArHUTHON UHAYKITUU

[ToTok BeKTOpa MAarHUTHON MHIYKIIMHU

4.3.8

SJIC WHIYKIUH. 3akoH




3NeKTpoMarHuTHo unaykiuu dapanes

BuxpeBoe »snekrpudeckoe mnojse. IC

HHAYKIOWUHW B MPOBOAHUKE, ABMIKYHICMCH

439 MOCTYNaTEeIbHO B OJTHOPOJTHOM
MarHuTHOM T10JIe
4.3.10 [IpaBuo Jlenna
NHAYKTUBHOCTD. SIBnenue
4.3.11
camouHaykiuu. 9J1C caMonHayKIun
DHeprusi MarHUTHOTO TOJSI KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNIEKTPOMAarHUTHOE TI0J1e
TexHuyeckue YCTPOWCTBA: MOCTOSHHBIE
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14 AJIEKTPO/ABUIATENb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHIl, WHIYKIIMOHHAS
neyb
[Ipaktuueckne  pabotel.  W3ydenwue
MAarHUTHOTO TIOJII KaTyIIKH C TOKOM.
4315 Uccnenosanue nelcTBUS IIOCTOSHHOI'O

MarHuTa Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS

BHeKTpOMaFHHTHOﬁ HHAYKIOUN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

Komnebarensnass cucrema. CBOOOIHEBIE
koJyiebanusi. ["apMoHnYeckue KoeOaHusl.
[lepuon, wacrorta, ammutyna u ¢aza

KoJieOaHuit

[IpyxnHHBIN MasATHHK.

Marematnueckuii MasITHUK

YpaBHEHHE TAPMOHUYECKHUX KOJICOAHUH.
Kunematnueckoe U AMHAMUYECKOE

OITHCaHKE K0JIe0aTEILHOTO JABHKCHU S

5.14

[IpeBpaiienue SHEpPruu npu




5.1.5

rapMoHMYeckux  KoneOaHusix. CBs3b
aMIUTUTYJbl ~ KOJIeOAHUM  MCXOIHOM
BEJIMYMHBI C aMIUTUTyJaMU KoJieOaHMi

€€ CKOPOCTHU U YCKOPEHHUS

Konebarenbupiii  koHTYp. CBOOOIHBIE
JNIEKTPOMArHUTHBIE ~ KOJeOaHHs B
UJICaJIbHOM  KOJIeOaTeIbHOM  KOHTYPE.
AHanoruss MexIy MEXaHHYSCKUMH U
OJICKTPOMAariHMTHBIMHA KOJ€OaHUSIMHU.

®opmyina TomcoHna

5.1.6

3aKoH COXpPaHEHHS  DHEpPruud B

naCaJIbHOM KoJie0aTeIbHOM KOHTYpC

5.1.7

5.1.8

BoinyxxneHnsie MEXAHUYECKUE
koieOanusa. Pe3onanc. Pezonancuasg
KpHBasl. BoinyxaeHHbie

OJICKTPOMArHMTHBIC KoJieOaHusl.

[lepemennbiii  Tok. CuHHYCOUAANBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MoniHoCTh MEPEMEHHOT0 TOKa.
AMIUTATYIHOE u JIEACTBYIOIIEE

3HAYCHHUEC CUJIBI TOKA U HAIIPSAKCHUA

5.1.10

5.1.11

5.1.12

Tpauchopmarop. [Ipoussoxactso,
nepenaya u norpebdyieHue
INEKTPUUYECKOU JHEPIUM.
DKOJIOTHYECKHUE PpUCKH pu
MIPOU3BOJICTBE JJIEKTPUUECKON DHEPIHH.
KynsTypa HCII0JIb30BAHUS

3JIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU

TexHuueckue ycTpoiicTBa: ceiicmorpad,
NIEKTPUUYECKHI 3BOHOK, JTVHUHU
JNIeKTpornepenay

[Tpaktiueckue pabotsl. MccnemoBanne
3aBUCUMOCTH nepuosa MaJIbIX

KojeOaHUi TIpy3a Ha HUTH OT JJIMHBI




5.2

HUTH KW MaCChbl TIpy3a. HCCJ’IGI{OB&HI/IG
NNEPEMCHHOTO TOKa B J1(S004 nus3
IIOCJICA0OBATCIBHO COCJIMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

5.2.2

Mexanudeckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi. [lepuon. Ckopocth
pacrpocTpaHeHHsi ¥ JITMHA  BOJIHBIL.

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

Wntepdepentst u  nudpakmus

MCXaHHNYCCKHX BOJIH

523

524

3Byk. Ckopocts 3Byka. I'pomkocTb

3ByKa. Beicora Tona. TemOp 3Byka

DONEeKTpOMarHuTHbIE BOJIHBL. Y CJIOBHUSA
U3Iy4EHUs] DJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenrtanus BektopoB E, B u

UB BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.2.5

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpaXkeHHe, IpeoMIIeHuE,
HoJsIpU3aus, mudpaxmus,
uHTEpPepeHIus. CkopocTb

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[lIkana  2IEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHe dIIEKTPOMarHUTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHLI pPagruoCBA3d U TCIICBUACHUS.
Pa)lI/IOJ'IOKaI_II/IH. 3HeKTp0MaPHHTHOC

3arpsI3HEHUE OKPYKAIOIIEH CpeJibl

Texuuueckue YCTpOMCTBA:
MY3bIKaJIbHbBIE WHCTPYMEHTHI,
YABTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE
U MeIWlMHEe, paaap, PaauoNpHEMHUK,
TeJleBU30p, aHTeHHa, Tenedon, CBY-

I1I€Yb
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OIITUKA

5.3.1

5.3.2

[Ipsimonuueitnoe pacnpocTpaHEeHHE
CBETa B OJIHOPOJIHOM cpene. JIyu cBera

OtpaxeHne cBeTa. 3aKOHBI OTpPaKEHUS
ceera. IloctpoeHne wm300pakeHHii B

IIJIOCKOM 3€pKaJIC

5.33

[Ipenomnenue cBera. 3aKOHBI MPETIOMIICHUS
cBera. AOGCOTIOTHBIH MOKa3areib

IIPpCIIOMIICHU A

534

Iomnoe BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIi yroi IIOJIHOT'O

BHYTPCHHCT'O OTPAKCHUA

5.35

5.3.6

5.3.7

5.3.8

5.3.9

Hucnepcust cBera. CHOXHBI cOCTaB

Oenoro cBera. L{Bet

Colwuparonue U pacceuBarolue JHH3bI.
Tonkas nmH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CHJIa TOHKOW  JIMH3BI.
IToctpoenue n300pakeHHH B
coOMparoIIMX U pacceuBarOIINX JIMH3aX.
dopMyna TOHKOU JIMH3BL. YBEIUYCHUE,

JaBaeMoe JIUH30HU

Hpez[enbl MNPUMCHUMOCTHU

r€OMETPUYECKON ONTUKH

WNnrepdepennuss cBera. KorepeHTHbIe
UCTOYHHUKHU.  YCJIOBUS  HAOMIOACHUS
MaKCUMyMOB u MHUHHMYMOB B
UHTep(EPEeHIIMOHHONW KapTUHE OT JBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmus  cBera. JudpaxnuonHas
pemeérka. VYcnosue HaOI0IeHUs
IJIABHBIX MAaKCUMYMOB TIpH TaJCcHUHU

MOHOXPOMATHUYCCKOT'O CBCTa Ha

TU(HPAKIIMOHHYIO PEIIETKY

5.3.10

[Tonapuzanus cBera




TexHuueckue yCTpONCTBa: OYKH, JIYIa,

¢doroanmapar, NPOESKUNOHHBIN ammapar,

5.3.11 MMKPOCKOII,  TEJIEeCKON,  BOJOKOHHAs
onTHKa, Ju(pakIUOHHAS  PeméTKa,
TOJIAPOU T
[Ipaktrueckue pabotel. M3Mepenue
MoKasarens MIPEIIOMJICHUSI.
5.3.12

HccnenoBanue CBOMCTB M300paKeHUH B

nuH3ax. Habmonenue nucnepcun cBera

BJIEMEHTGHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynmater TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJIA CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTENBLHOCTD OJHOBPECMCHHOCTH.
3aMCJIJ'IeHI/Ie BpPpEMCHHU M COKpallCHUC

JUINHBI

6.3

6.4

DHeprus W UMOYIAbC  CBOOOJHOM

YaCTHUIIbI
CBs13p Macchl ¢ SHEpruerd U UMIYJIbCOM

CBOOOJHOW 4YacTUIBl. DHEPrusi MOKOs

CcBOOOIHON Y4aCTHIIEI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBEI KBAHTOBOI OIITUKH

7.1.1

®oronbl. ®opmyna Ilmanka cBsa3u
sHeprud (GOTOHA C €ro YacTOTOM.

DHeprust 1 UMITYJIbC POTOHA

7.1.2

OTkpeiTHE u UCCIIeIOBaHNe
¢dotordpdexra. Onbitel A.I'. CTonerosa.

3akoHb! poTo3ddexra

7.1.3

YpaBHeHue DOHHIITENHA s

dboroddpdexra. «KpacHas  rpaHUIA»

dotordpdexra




7.2

7.3

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE IEHCTBUE CBETA

7.1.6

7.2.1

TexHuueckue YCTPOMCTBA:
(dboTtodmeMeHT, (HOTOMATUYNK, COTHEUHAS

Oarapesi, CBETOIHO]T

CTPOEHUME ATOMA

Monens atroma Tomcona. OnbITEI
Pezepdopaa no uccnenoBanuto
cTpoeHust aroMa. [Inanerapnast Mmoaennb

aToMa

7.2.2

[Tocrynater  bopa.  U3nyuenne wu
noryonieHue (OTOHOB NpPU  IEpexoje
aToOMa C OJHOTO YPOBHsS JSHEprud Ha
npyroii. Buael  cnektpoB.  CrekTp

ypOBHefI OHCPIrur aToOMa BOAOpOda

7.2.3

7.2.4

BonnoBeie cBoiicTBa yacTul. BonHbl ne
Bpoiiis. KopnyckynsipHo-BOITHOBOM
nyanu3M. Jludpakius 3IeKTpOHOB Ha
KpUCTaIax

CnoHraHHOe u BBIHYKJICHHOE
W3y4eHHE. YCTPOWCTBO W NPUHLHI

paboThl Ja3epa

7.2.5

TexHnueckue YCTPOWCTBA:
CHEKTpaJbHBIM aHaIN3 (CIEKTPOCKOM),

J1a3ep, KBaHTOBBIN KOMIIBIOTCP

7.2.6

7.3.1

[Ipaktnyeckue pabotel. Habmonenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Metoasl HaOMIOAEHUS W PETUCTpAIUU

OJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpBITHE PATUOAKTUBHOCTH. OIBITHI
Pesephopna mo ompezneneHuro cocTaBa
paauoakTUBHOrO u3NydeHus. (CBoiicTBa

anbda-, Oerta-, ramMMma-u3iay4eHusl.




7.3.3

Biusane paaAuOaKTUBHOCTU Ha KHBBIC

OpraHu3Mbl

OTkpplTHE NpPOTOHA U  HEUTpOHA.
Hyxnonnas monens siapa ['erizenbepra —
UBanenko. 3apsin sapa. MaccoBoe unciio

sapa. M3oTomnsl

7.3.4

Anwda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBIM  OeTa-pacman. ['amma-
u3llydeHue. 3aKOH  PaJUOAKTUBHOIO

pacinaga

7.3.5

7.3.6

9HeerH CBA3M HYKIIOHOB B sJp€.

SAnepusie cunbl. Jlepekt Macchl siapa
Snepusle peakuuu. JleneHue u CUHTE3

sep

7.3.7

7.3.8

7.3.9

Snepubiii  peaktop.  TepmosiaepHbIit
cunte3. I[IpoOieMbl W TEPCIEKTUBBI
SIIEPHOM  SHEPreTHKU. OKOJOTUYECKUE

ACIEKTHI SIICPHONU DJHEPTETUKU

OnemeHTapHble 4acTUlbl.  OTKpbITHE
[IO3UTPOHA. dyH1aMEeHTAIIbHbBIE

B3aUMOJCICTBUSA
TexHudeckue yCTpOMCTBA: JO3UMETP,
Kamepa BuibcoHa, sAnepHBIN peakTop,

aroMHas bomOa

7.3.10

[Ipaktuuyeckue pabotsl. MccnenoBanue
TPEKOB YaCTUIL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3qHoro nHeba. Co3Be3ausi, spKue
3Bé3}IBI, IIJIaHETHI, nux BUINMOC

NIBUJKEHUE

8.2

ConneuyHas cucrema. IlmaHeTsl 3eMHOI
TPYIIIIBI. IInaHEeTBI-THTaHTHI n Hux

CIIYTHUKH, KapJIMKOBBIC TIJTAHCTHI.




Maisie Tera ComHEUHOM CUCTEMEI

Connne, d¢orochepa wu armocdepa.

8.3 ConHeyHast aKTUBHOCTh

8.4 Hcrounuk sneprun CoJiHIa U 3BE3]T
3BE311bI, X OCHOBHBIC XapPaKTCPHCTHKH:
Macca, CBeTUMOCTb, PAJIIYC, TEMITEpaTypa,
HX B3aMMOCBSI3b. Jnarpamma

8.5 «CTIEKTPAJIbHBIA KJIACC — CBETUMOCTH.

3BE3abI TUVIABHOM IIOCJIENOBATEILHOCTH.
3aBHCHMOCTD «Macca — CBETUMOCTE) IS

3BE3] TJIaBHOM IOCJICA0BAaTCIIBHOCTHU

Bnyrpennee CTpOCHHE 3BE3I.
CoBpemMeHHbIE MPEACTABIICHUS 0
npoucxokaeHnu u sBomounu ConHua u

3BE31. DTanbl )KU3HU 3BE3I

8.7

Mneunsii Ilyte — Hama ['amakTuka.
CnupanbHasgs  crpykrypa ['amaktuku,
pacmpeneleHue 3BE3MA, Ta3a M IBLIN.
[lonoxenne u pBuwxenne CoiHua B
lanaktuke. Ilnockas u cdepuueckas

noacucTemsl I'amakTuku

8.8

Tumnel ranakTuk. Paguoramaktuku u
KBazapel. UEpHBIE IBIPpHI B sSApax

TaJJaKTHUK

8.9

8.10

Bcenennas. Pacmmpenue BcenennHoil.
3akon Xa0OOma. PasOeraHue rajgakTHK.
Bospact u paguyc Bcenennoii, teopus
bosbmioro B3pbiBa. Mognens «ropsuei

Bcenennoi». PenukroBoe nzinyueHue
MacmrabHas  ctpykrypa BceneHHoil.

MeraraiakTuka. Hepewménnsie

poOJIeMbI ACTPOHOMUU
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