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IHHOACHUTEJIbBHASA 3AIIMCKA

[Tporpamma o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CpeHET0 00IIero oopazoBanus paspadoTaHa
Ha  OCHOBE  IMOJIOKEHMH W TpeOoBaHMII K  pe3yiabTaraM  OCBOEHHMS  OCHOBHOU
oOpa3oBaTeNbHOW mporpammbl, mpenctaBieHHpix B DOI'OC COO, a Takke ¢ yu€Trom
denepanbHOl  paboyeld MPOrpaMMbl  BOCIUTAHMS M KOHICMIMU IPENOJaBaHUS  y4eOHOTO
npeameTa «Duzuxay B 00pazoBaTEIbHBIX OpraHu3alnsIX Poccuiickoit ®denepanuu,
peayin3yoUuX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copnepxanue mporpaMMbl 10 (HU3UKE HANpaBlIeHO Ha (POpPMHUPOBAHUE ECTECTBEHHO -HAayYHOMH
KapTUHBI MHpa oOyuaromuxcs 10-11 KJIACCOB pu o0yueHuun nx ¢dusnke
Ha  0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOTO  moaxoxaa. IIporpamma
nmo ¢Qusuke coorBercTByeT TpeboBanusM @DPIOC COO K [JIaHUPYEMBIM JIMYHOCTHBIM,
OpEeIMETHBIM M METalpeIMEeTHBIM  pe3ylbTaraM  OOydeHHs, a  TaKkkKe  YYHUTHIBAET
HEOOXOMMOCTh  peaju3allid  MEXIPEIMETHbIX  CBsA3eM  (U3MKM €  €CTeCTBEHHO -
HAyYHBIMH  Y4eOHBIMH TpeAMeTaMH. B  Hell ompenenstorcss OCHOBHBIE IIENTH  HM3yYEHUs
¢u3ukM  Ha  ypoBHe  cpenHero  obmiero  oOpa3oBaHMS,  IUJITAHUPYEMbIE  pPE3YNIbTaThl
OCBOEHHMSI Kypca (U3MKW: JUYHOCTHBIE, MeETalpeAMETHble, TMpeAMeTHble (Ha  0a30BOM
YpOBHE).

[IporpamMma no pu3sukKe BKIIOYAET:

-IUIaHUpyeMble pe3yJbTaTbl OCBOEHUS Kypca (u3MKu Ha 0a30BOM ypOBHE, B TOM
quclie IpeIMETHBIE Pe3yIbTaThl IO roJiaM 00yUYeHHUS;

-cojJiepkanue yueOHoro npeamera «dusmkay mo rogam ooydeHusl.

[Iporpamma 10  ¢u3uke MOXeT ObITh  HCNOJb30BaHA  YYUTEISIMH  Kak  OCHOBaA
JUTsI COCTaBJICHHUSI CBOMX paboumx mporpamm. [Ipu paspabotke paboueit mporpaMMbl B TEMAaTHYECKOM

TUTAHUPOBAHUH JIOJKHBI OBITH YUTCHBI BO3MOKHOCTH WCTIOJIb30BaHUS
ANEKTPOHHBIX (1 pOBBIX) 00pa3oBaTeIIbHBIX pecypcos, SIBJISTFOTITIXCST y4eOHO-
METOJTMYECKUMH  MarepuaniaMud  (MyJIbTHMEIUHHBIE  MPOTpaMMbl,  JJCKTPOHHbIE  y4eOHUKH
u 3aJJaYHUKH, AIIEKTPOHHBIE OoubimoTekwy, BUPTYaJbHbBIE nabopaTopuu, UTPOBBIC
IPOrpaMMmBl, KOJUICKIIHH UPPOBBIX 00pa3oBaTeIbHBIX pecypcoB), peaTM3yIOMIMMU
TMTAKTHYECKUE BO3MOKHOCTH UH(POPMAITMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTHH,

coJiep’KaHre KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 00pa30BaHUU.

Ou3nka Kak Hayka O HauOojiee OOIIMX 3aKOHaX WPHUPOJIbI, BBHICTYMAas B KauecTBE
y4eOHOr0  mpeaMeTa B IIKOJIE, BHOCHT  CYIIECTBEHHBIM BKJIAJ B  CHUCTEMY 3HaHUI
00 OKpYKaroIeM MUDpE. [konbHBII Kypc buzuku - CUCTEMOO0OpasyroLIuit
JUIA  €CTeCTBEHHO-HAYYHBIX y4YEOHBIX TPEIMETOB, TMOCKOJIbKY (DU3MUYECKHUE 3aKOHBI JIekKaT
B OCHOBE TpOIECCOB U  SBJICHUH, H3y4aeMbIX  XHUMHeH, Ouonorueil, duznueckoit
reorpajueii u  acrpoHomueil. lcmonp3oBaHWe W aKTUBHOE  NPUMEHEHUE  (DU3MUYECKUX
3HAHMWA  OMNpeneNsieT  XapakTep W pa3BUTHE  pa3HOOOpa3HBIX  TEXHOJOTMM B cdepe

OHCPI'CTHUKH, TpaHCIIOpTa, OCBOCHHA KOCMOCa, MOJIYyUCHUA HOBBIX MaTCpHajioB
C 3aaHHBIMH CBOMCTBaMU u Apyrux. I/I3yquI/Ie (I)I/ISI/IKI/I BHOCHUT OCHOBHOH BKJIaJg
B (I)OpMI/IpOBaHI/Ie CCTCCTBCHHO -Haquoﬁ KapTUHBI MHpa 06yqa}0m1/1xcs[,

B (OpMHpOBaHHME YMEHUIH MpPUMEHATh HAYYHbI METOJ TO3HAHUS MPU BBHINIOJHEHUHM WMHU
y4eOHBIX HCCIEIOBaHUM.

B ocHOBy kypca ¢u3MKM 8 YpOBHS CpeIHEro ooOumero o0pa3oBaHMs TOJIOXKEH Pl
UJEH, KOTOpbIE MOKHO paccMaTpUBaTh KaK IMPUHILUIIBI €0 NOCTPOEHUS.

Hoes  yenocmmocmu. B~ coOTBETCTBMM €  HEHl  Kypc  SBIsIeTCS  JIOTUYECKU
3aBEepIIEHHBIM, OH COJCPXKHUT MaTepual M3 BCeX pas3ienoB  (U3UKH, BKIOYAET  Kak
BOIPOCHI KJIIACCHUECKOM, TaK U COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBMM C Hel Marepuan Kypca ¢(usuku oObenuHEH
BOKpYT' bu3nIecKux TEOPHUH. Benymum B Kypce ABJIAETCS ¢dbopmupoBanue



IIPEJICTaBICHUM O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U MOJIE.

Hoes 2YMAHUMapu3ayuu. Eé peanu3anus MpEIOoaracT KCIIOJIb30BAHUE
TYMaHUTAPHOTO TOTEHHUANa (U3NYECKOW HAYKH, OCMBICICHHE CBSI3M  Pa3BUTUS  (DU3UKHU
C  pa3BuTHeM  OOmecTBa, a TaKkKe C  MHUPOBO33PEHYECKMMH,  HPABCTBEHHBIMH U
9KOJIOTMYECKUMHU MTPOOIIEMaMHU.

Hoess  npuknaounoii  nanpasenrennocmu.  Kypc — QuU3MKM  mpeanosaraeT  3HAKOMCTBO
C IIUPOKUM KPYIOM TEXHHUYECKUX W TEXHOJIOTMUECKHX MPWIOKEHUNW U3YYCHHBIX TEOpUH
1 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs IOCPEACTBOM  BBEIEHHUS  DJIEMEHTOB  COJAEpIKaHMS,

MOCBSIIEHHBIX HKOJIOTMYECKUM npobiemam COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI
C pa3BUTHEM TEXHUKM UM TEXHOJIOTMM, a TakkKe O0O0CyXJaeHus MpoOieM paluoHaIbHOIO
MIPUPO/IOTIOIE30BAHUS u IKOJIOTMYECKOM 0€3011aCHOCTH.
Crep>xHEBBIMU 2JIEeMEHTaMHU Kypca buzuku Ha YpOBHE CpEIIHEro oOmiero
oOpa3oBaHus SABJISIIOTCSA ¢buznueckue TEOPUHU (popmupoBanue IIPEICTABICHUI

O CTPYKTYpe TIOCTPOEHHS  (PHU3UYECKOW TEopuu, poOiM  (PyHIAMEHTAJIbHBIX 3aKOHOB U
NPUHIMIIOB B  COBPEMEHHBIX  MPEACTABICHUSAX O  MPHUPOJAE, TpaHHULAX [NPUMEHHUMOCTH
TEOPU, JJIs OTIMCAHUS €CTECTBEHHO-HAYUYHBIX SBJICHUN U MPOIIECCOB).

CucreMHO-JIeSTEeIbHOCTHBIA ~ MOAXOA B  Kypce (U3MKKM peanu3yercss TMpexJe BCEro
32 CUéT OpraHM3allid SKCIIEPUMEHTAIbHOW JiesTeabHOCTH oOywaromuxcd. o GazoBoro
YpOBHA Kypca GHU3UKM - 3TO HCIOJB30BAHHE CUCTEMBbl (POHTAIBHBIX KPAaTKOBPEMEHHBIX
SKCINEPUMEHTOB M JIabOpaTOpHBIX paboT, KOTOpble B TMporpaMme 1o (usuke oOBeAMHEHbI
B OOHMI CHOUCOK YYEHHYECKMX TpakTUYecKuxX paldoT. BeigeneHne B yka3aHHOM IepedHe

nabopaTopHbIX ~ pabOT,  MPOBOAMMBIX  JJII  KOHTPOJSS HM  OLEHKH,  OCYHIECTBISCTCS
UCXOIs u3 0COOEHHOCTEH TUTAHUPOBAHUS u
ocHameHusi kabumHeta ¢usuku. I[lpm sTOoM  oOecrmeunBaeTcsi OBIajgeHUE  OOYYAIOIIMMUCS
YMEHUSMU MIPOBOTUTH KOCBCHHBIC U3MEpeHUs, UCCIICIOBAHHS 3aBUCUMOCTEH

(bu3MYECKUX BEMYUH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEASIOKEHHBIX THIIOTES.

bonbimoe  BHMMaHMe — yAensieTcs — pEUIEHUI0  pacdy€THBIX M KAueCTBEHHBIX  3ajau.
I[Ipu »5TOM 11 pacu€THBIX 3a/Ja4 OPUOPUTETOM  SBISIOTCA 33Jayd €  SIBHO  3aJaHHOM
¢buznueckoi MOJIENIbIO, MO3BOJIAIOIINE MPUMEHSITh U3YyUCHHBIE 3aKOHBI u
3aKOHOMEPHOCTH KaK M3 OJHOT0 pas3lela Kypca, TaK U HUHTETpUpPYs 3HAHUS U3 Pa3HbIX
pasznenoB. /I  KaueCTBEHHBIX 3ajad NPUOPUTETOM  SIBJSIOTCS  33JaHud Ha OObBSCHEHUE
MpOoTEeKaHUsT (U3NYECKUX SIBICHUM M TPOIECCOB B  OKPYXKAWOIIEH JKU3HH, Tpedyrouue
BbIOOpa (PU3NUECKON MOJIEIH [Tl CUTyallud MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢  tpeboBanusmMu DPI'OC COO kK  MarepualbHO-TEXHUYECKOMY
obecrieueHHI0 ydyeOHOro mporecca 0a30BbIii ypoBeHb Kypca (HU3MKH HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHus u3ydaercs B YCIIOBUSAX MPEIMETHOTO KaOuHeTa buzuku
B KaOuHeTe buzuku €CTh HE00X0AMMOE nabopaTopHOE obopynoBaHue
JUIA  BBIMOJIHEHUS  YKa3aHHBIX B MporpaMme 1O  (QHU3UKE YYCHUYECKUX  MPAKTUUYECKUX
paboT U IeMOHCTPAIIMOHHOE 000PYAOBaHHUE.

JleMoHcTpaliMoHHOE  00OpyZoBaHHEe  (POPMHUpPYETCS B  COOTBETCTBUM C  IPHUHIUIIOM
MUHUMAaJIbHOU JOCTaTOYHOCTHU u obecrnieunBaeT MOCTaHOBKY MEPEYUCIICHHBIX
B TporpamMme 1Mo (U3MKE KIIOYEBBIX JEMOHCTpAalMii JAJs  HCCIEAOBAHUA  HM3ydaeMbIX
SBIGHUA W TPOLIECCOB, OMIHUPUYECKHMX U (DyHIaMEHTANbHBIX 3aKOHOB, HX TEXHHYECKUX
IIPUMEHEHUM.

JIabopatopHoe o0opyJoBaHue JUISt YUYEHUYECKHUX IIPAKTHYECKUX paboT
dopmupyercss B BHIE TEMaTHUECKHMX KOMIUIEKTOB M oOecreunBaeTcsi B pacy€re OJHOTO
KOMILJIEKTA Ha IBYX oOyyaromuxcs. TemaTnueckue KOMIUIEKTBI 1a00paTOPHOTO
o0opy0BaHuUs IIOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUHU aHaJIOTOBBIX

u  1MdpoBbHIX TPUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPHUTENbHBIX CHCTEM B  BHJE
U(POBBIX Ta00PATOPHIA.
OCHOBHBIMU 1IENISIMH U3y4eHHsI (PU3NKH B 00111eM 00pa30BaHUU SBIISIOTCS:



- (QopMupoBaHHME HHTEpeca M CTpeMJeHHA OOyJaromuxcs K HaydyHOMY M3Y4YCHHUIO
MIPUPOJIBI, PA3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH; -pa3BuTue
IIpeICTaBICHUN 0 Hay4YHOM METOJ1e MIO3HAHUS u ¢dopmupoBanue
HCCIIEIOBATENILCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

- (QopMupoBaHME HAyYHOTO MHPOBO33pEHHMS KaK  pe3ylbTaTa  M3Y4€HUS  OCHOB
CTpOCHUS MaTepuu 1 (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

- (QopmupoBaHue yMeHUHl  OOBSACHATH SBJICHHUS C  HCIOJB30BAaHHEM  (PH3UUECKUX
3HaHUUN ¥ HAYYHBIX JOKA3aTEIbCTB;

- ¢opMHpOBaHWE  TPEACTAaBICHWH O  ponu  GU3MKKM I PasBUTHA  JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHH.

Jloctrxenue ATUX nenen obecrneunBaeTcs pelieHueM CJIETYIOLIUX 3aja4
B MpOIECcCce U3yUeHMs Kypca (PU3UKH Ha YPOBHE CpeIHEro 00Iero oopa3oBaHus:

- npuoOpeTeHHe  cucTeMbl 3HaHMM 00 o0mMX  (U3NYECKUX  3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUSAX, BKJIIOYas  MEXaHWKY,  MOJEKYISIpHYO  (QHU3UKY,  DIIEKTPOJWHAMUKY,
KBaHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPO(U3UKHY;

- (QopMupoBaHuME yYMEHUW TPUMEHATH TEOPETHUYECKHWE 3HAHUA JUIsI  OOBACHEHHS
(¢bu3uMYecKkux  SABIGHUA B TpUpOAE€ W JUIA  TOPUHATHS ~ NPAKTUYECKUX  pelIeHUH
B TTIOBCEHEBHOM JKU3HHU;

- OCBOEHHME CHOCOOOB peEIHIeHHs pa3IMyHbIX 3aJad C SBHO 3aJaHHOW (U3NYECKOU
MOJENbI0,  337ay, MOApPa3yMEBAIOIIMX CAMOCTOSITENIbHOE  co3JaHMe  (U3MYECKOM  MojenH,
aJIEKBaTHOM YCJIIOBHUSIM 3a/1a4U;

- MOoHMMaHHE (U3NYECKUX OCHOB M TPUHLHUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENy;

- OBJIaJICHUE METOJIaMU CaMOCTOSITEIIEHOTO IUTAHUPOBAHUS u MIPOBEJICHUS
¢u3NyecKux  OKCIEpPUMEHTOB, AaHaJIW3a MW  UHTepIperauud  HHGopManuu,  OMIpeaesieHus
JOCTOBEPHOCTH MOJTYYEHHOTO PE3yibTaTa;

- CO3JIaHKEe YCJIOBUI TUISt pa3BUTHS YMEHHI MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOH JESITETbHOCTH.

Ha  wm3yuenme  ¢usukm  (0a30BBIi  ypOBEHb) Ha  YpPOBHE  CpeIHEro  OOIIero
oOpazoBanusi otBomutTcss 136 wacoB: B 10 kmacce - 68 wdacoB (2 dYaca B HEACH),
B 11 xacce - 68 4acoB (2 yaca B HEJEIIO).

COJAEP)KAHUE OBYYEHMUAI.

10 KJIACC.
Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOT' O MIO3HAHUS

®dusuka - Hayka o npupoje. HayuyHslie METOIbI NO3HAHUS OKPYXKAIOLIETO0 MUPA.
Ponb skcriepuMeHTa U TEOpUH B MPOIIECCE TIO3HAHUS IPUPOIBL. DKCIIEPUMEHT B (DU3HUKE.

MopenupoBanue buznuecKkux SIBIICHUI U IIPOLECCOB. Hayunsie
TUIIOTE3HL. dusnyeckue 3aKOHBI U TEOPHHU. I'panunet MIPUMEHUMOCTH
¢buznueckux 3aKoHOB. [IpyHIUIT COOTBETCTBUSI.

Porp uw w™ecto ¢usuku B (QOpMHPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MUDA,
B IIPAKTUYECKOM AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu.
Amnanorossle ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUUKH.

Pazpea 2. Mexanuka.



Tema 1. Kunemamuxka

Mexannueckoe aBMkeHHE. OTHOCHUTEIBHOCTh MEXaHHYECKOTO JBMKEHMs. Cucrema OTcYETa.
Tpaexropust.

Ilepemenienue, ckopocTh (CpenHsii CKOpPOCTb, MIHOBEHHAasi CKOPOCTb) M YCKOpPEHHUE
MaTepUaJbHOM  TOYKM, WX  MPOEKIMHM HA  OCH  CcHCTeMbl  KoopauHar.  CroxeHue
IIEPEMELIEHUI U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE 5 PaBHOYCKOPEHHOE MPSAMOJIMHENHOE JIBUKCHHUE. I'paduku
3aBUCUMOCTM  KOOPAMHAT, CKOpPOCTH, YCKOPEHMs, IIyTM U I[EpEeMELIeHUs] MaTepHallbHOMI
TOYKH OT BPEMEHHU.

CBoboaHoe majeHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe  nBwkeHue.  J[BUKEHHE  MAaTepHAIbHOM  TOYKM 1O  OKPYKHOCTH
C TMOCTOSHHOM MO MOJAYJIIO CKOPOCTBIO. YTIJIOBAas CKOpPOCTb, JUHEHHas CKOpocTh. llepuon
1 yactoTa obparienus. LlenTpocTpeMuTenbHOE YCKOPEHHE.

Texnuueckue  ycTpoiicTBa W MPAKTUYECKOE  MPUMEHEHHWE:  CHUIOMETp,  JBIKEHHE
CHapsJI0B, LIETIHbIE U PEMEHHBIE MEpeaayu.

Jlemoncmpayuu.

Monenb CUCTEMBI oTcuéra, WJUTIOCTpALIUs KHUHEMaTHYECKHX XapaKTePUCTUK
JIBIDKCHHS.

[IpeoGpa3oBanue IBUKEHHI C UCIOIb30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

Hab6mionenne  aBmkeHus  Tena,  OpOIIEHHOTO  TOJ  YIJIOM K = TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

HamnpaneHnne cKopoCcTH Npy ABHKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul.

N3yuenne  HEpaBHOMEPHOIO  JBMXKEHUS  C  LEIbIO  ONPEIEICHUS  MICHOBEHHOMU
CKOPOCTH.

UccnenoBanue COOTHOILICHUS MEXKIY MyTAMH, MIPOUIEHHBIMU TEJIOM
3a IOCIEAOBATENIbHbIE paBHbIE IPOMEXKYTKM BpPEMEHHM IPU PAaBHOYCKOPEHHOM JIBHIKEHUHU
C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHUS [IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa.

[Ipunmun  otHocutensHocTH  [ammnes.  IlepBbiii  3akoH  HeroroHa.  MHepuuaibHbie
CUCTEMBI OTCUETA.

Macca Tema. Cwmma. IlpuHnun  cymepmo3unuu  cwil.  Bropoit  3akoH  HeroTona
JUIs. MaTepUalIbHOM TOUKH. Tperuii 3akoH Hpr0TOHA i1 MaTepuanbHbIX TOYEK.

3akoH BceMHpHOTo TaroteHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.

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

Tpenne. Bugsl TpeHuss (mokos, ckonbxkeHus, kadeHus). Cuma Tpenus. Cyxoe
TpeHue. Cuia TpeHus CKOJNbKEHUs U cuia TpeHus mnokos. Koapduument tpenus. Cuna
COIIPOTHUBIICHHUS IIPU ABUKEHUU TEJIA B )KUIKOCTU UJIH rase.

[ToctynaTensHOE U BpalaTelbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO Tea.

MoOMEHT cuiabl OTHOCHTEIBHO OCH BpaimleHusa. [lmedo cunbl.  YCnoBUsS  paBHOBECHS
TBEPIOTO TEJA.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHUE: IMOALIMIIHUKK, JABWXKCHUE



HCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu.

SIBrieHne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akon HeroTona.

N3mepenue cuim.

CrnosxeHue cuil.

3aBHCHMOCTD CHJIBI YIPYTOCTH OT Aeopmariu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

CpaBHeHHE CUJI TPEHUS TIOKOSI, KAUYEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomul.

N3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

UccnenoBanne  3aBUCUMOCTM  CHJI  YIOPYFOCTH,  BO3HUKAIOIIMX B  HPYKHHE U
pPE3MHOBOM 00pasIle, OT ux aedopmaruu.

WccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJla, UMEIOIIErO OCh BPALEHHS

Tema 3. 3akonwvl coxpanenus 6 Mexanuke.

Nmnynec maTepuanbHOW TOUKM (Tesa), CHUCTEMbl MaTepHalbHBIX ToueK. Mmmynbe
CWIIBI M  U3MEHEHHWE  HMIyJbca Tela. 3aKoH  COXpaHEHHs  HUMIyabca.  PeakTuBHOE
JBUKEHHE.

PaboTa crnbsl. MOIIHOCTE CHJIBI.

Kunernueckas sneprust MaTepHaIbHON TOUKHU. Teopema 00 U3MEHEHUH
KMHETUYECKON SHEPIUH.
[TorenumanpHas  SHEprus. [TorenmmanpHass  sHeprus  ynpyro  J1eOpMHUPOBAHHOM

npykuHbl. [loTeHIIManbpHas SHEPTUs Tena BOJINU3HM MOBEPXHOCTH 3EMJTH.

[ToTreHumanpHbIE U HETIOTEHITUATBHBIE CHITBL. CBs3b PA00THI HEMOTCHITMAIBHBIX CHUJI C U3MEHEHHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TeJI. 3aKOH COXPAaHEHHUS MEXaHUYECKOM YHEPTHUH.

Yrpyrue u Heynpyrue CTOJKHOBEHHS.

Texauueckue YCTpOWCTBa u MIPaKTUYECKOE pUMEHEHUE:! BOJIOMET, KOmép,
MPY>KUHHBIN MTUCTOJIET, TBUKEHUE PAKeT.

Jlemoncmpayuu.

3aK0oH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexo1 mOTeHIIMATBHON PHEPTUHN B KHHETUUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomai.

N3ydyeHne aOCOMIOTHO HEYNPYroro yraapa ¢ TIOMOIIBIO JBYX OJWHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanme cBs3u  pabOTBl CUIBI € HM3MEHEHHMEM MEXaHWYeCKOW JHEepruM Temna
Ha MpUMepe pacTKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. MoJsiekyasipHast U3HKa H TEPMOJAMHAMMKA.
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU meopull.

OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJISIDHO-KMHETHMYECKOM  TEOPMM M HUX  OIBITHOE
000CHOBaHHE. bpoynoBckoe JBUYKEHUE. Huddysus. Xapakrep JIBHYKEHUS 51
B3aMMO/ICHCTBHS YacTHUI] BelecTBAa. MO/IeIM CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX Te U 00bICHEHHE
CBOMCTB BELIECTBAa Ha OCHOBE 3THX Mojened. Macca u pasmepsl Moisiekyn. KosimdecTBo BellecTsa.
[locTosiHHAs ABorapo.

TennoBoe  paBHoBecue.  Temmeparypa u  e€  u3mepenue. Illkama  Temmeparyp



Llenbcus.

Mopens UJIEATIBHOTO rasa. OcHoBHOE YpaBHEHUE  MOJIEKYJISIPHO-KMHETUYECKOU
TEOpPUU UACATBHOIO Tra3a. AOCOJIOTHAs TeMmIeparypa Kak Mepa CpeJHel KHHETHYeCKOn
SHEPrMy TEIUIOBOIO  JIBMKEHWs yvactul rasza. [lkama temneparyp KenbBuna. ['a3oBbie
3aKOHBI. YpaBHeHue MenaeneeBa-Knanelipona. 3akoH JanpToHa. N3onpoueccsl
B MJICAJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. [ paduueckoe mpeacTaBieHne H30MPOLECcCOB:
U30TEpPMa, U30X0pa, u300apa.

Texauueckue ycTpoicTBa M MPAKTUYECKOE IIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu.

OnbITEl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHWE  BemIeCcTBa, (QoTorpaduu  MOJEKYIT
OPraHN4YEeCKUX COCTMHECHUH.

OnpIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKECHHSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas MPUPOTy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnpIThl, WUTIOCTPUPYIOIIME YpaBHEHHME COCTOSIHUS  HWJEalbHOTO Ta3za, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomui.

Ompenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE W3MepeHud o0bEma
KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocroevl mepmoounamuxu

TepMoauHamMuyeckast cucrema. Bnayrpennsis SHEPrus TEPMOJUHAMUYECKOMN
cucteMbl M crnocoObl €€ wu3MeHeHus. KommdectBo TemnoTtel U pabota. BHyrpeHHss
SHEPrus.  OJHOATOMHOIO  HJealbHOrO  Tra3za. Buasl  Temmonepenayu:  TEIUIONPOBOJHOCTD,
KOHBEKIIMS,  W3JIy4eHHE.  YJelnbHas  TEIUIOEMKOCTh  BemiecTBa.  KoJMuecTBO  TEIIOTHI
IIpU TEIUIoNepeaaye.

[lonsitue 006 ammabatHom mpouecce. IlepBbiii 3akoH TepmoauHamuku. Ilpumenenue
IIEpBOrO0  3aKOHAa  TEPMOJMHAMMKMA K  H30Ipoleccam. I'padmyeckass  uHTEeprpeTanus
paboTHI Taza.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPHUPOIE.

TemnoBeie  Mammubl.  [lpuHnunel  geiictBust  TemioBblx — MamuH.  [IpeoOpazoBaHus
SHEprud B TEIUIOBBIX MammuHax. Kosdduument mone3Horo AeicTBHUs TEIJIOBOM  MAIIHMHBI.
Hukn Kapuno wu ero kod3dpduuueHT mose3HOro  AeHCTBUS.  DKOJOTHMYecKue  MpoOiIeMbl
TEIUIOPHEPTEeTUKH.

TexHuueckre  yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHWE: JBUTaTellb  BHYTPEHHEro
Cropanusi, ObITOBOM XOJOUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu.

H3meHeHne BHYTpeHHEH »HHEpruu Tela TpHU COBEPIICHHMH pabOThl: BBUIET MPOOKH
u3 OyTBUIKM TIOJA JEWCTBHEM C)KaToro BO3JyXa, HarpeBaHue »d¢upa B JaTyHHOH TpyOke
MyTéM TpeHHsl (BUCOIEMOHCTPAIHS).

N3meneHnne BHyTpeHHEH SHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OmnbIT Mo aguabaTHOMY PaCHIMPEHUIO BO3/IyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenn  mapoBoil  TypOWHBI,  JABHUTaTeldsl  BHYTPEHHETO  CrOpaHHUs,  PEaKTUBHOTO
JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomeoi.

N3mepenue yaenbHOM TEIIOEMKOCTH.



Tema 3. Azpecammuvie cocmosanun eeuyecmea. Pazoevie nepexooni.

[MapooOpazoBanne u  KoHACHcauus.  VcmapeHume ©  KumneHwe.  AOCONIOTHasS U
OTHOCHUTEJIbHAS BJIQ)KHOCTh BO3yXa. Hacpiennslit nap. VY aenpHas TEIUI0Ta
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhI KUIIEHUS OT JIaBJICHUS.

Teépnoe Temo. Kpucrammmueckue ©  amopdHbBIe  Tena.  AHU3OTPONHS — CBOWCTB
KpUCTAJLJIOB. Kunxue KPUCTAJLIBI. CoBpemeHHbIE MaTepUabl. [1naBnenue u
KpucTaJmu3anus. Y ienbHas Terjora miasieHus. Cyonumanus.

VYpaBHeHHE TEIUIOBOTO OajiaHca.

TexHnuueckue ycTpoiicTBa U IPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTUU MOIY4YEHHs COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu.

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue npu noHM>KEHHOM J1aBJICHUM.

Crioco0bl U3MEPEHUS BIAKHOCTH.

Habnronenue HarpeBaHus M MJIaBiIeHUs] KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHCTparys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomol.

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pa3znesa 4. JjieKTpoAUHAMHUKA
Tema 1. Inexmpocmamuka

DNeKTpu3alusa  Tel.  OJJEKTpUYecKWid  3apan. JBa BHAA  DIIEKTPUYECKUX  3apAJIOB.
[IpoBOgHUKH,  OUAIEKTPUKA M TOJYNPOBOJHUKU.  3aKOH  COXpPAHEHHs]  AJIEKTPUUYECKOTO
3apsja.

B3aumoperictBue  3apsamoB.  3akoH — Kymona.  TouewyHbli  3JI€eKTpUYECKHM  3apsl.
DnekTpuyeckoe mnoJie.  Hanpssk€HHOCTh — anekTpuyeckoro  mnojs. [lpuHumn — cymepro3unuu
ANEKTPUYECKHUX Mosiel. JINHUN HAnpsXKEHHOCTHU AIIEKTPUYECKOTO MOJIA.

PaGora cunm  anexktpoctaruuyeckoro  mousig.  [lorennman.  Pa3HOCTP  MOTEHIMANOB.

[IpoBoHuKH u TUDIIEKTPUKU B ANIEKTPOCTATUYECKOM noJe. JusnexTpuueckas
MIPOHUIIAEMOCTb.
DNeKTPOEMKOCTb. Kongencarop. DIeKTPOEMKOCTD IJIOCKOTO KOHJICHCaTOoPA.

9HeprI/I5I 3apsAKCHHOT'O KOHACHCATOPA.
Texauueckue YCTPOﬁCTBa H IIPaKTUYCCKOC IMMPUMEHCHHUE: JICKTPOCKOIL,

3IIEKTPOMETD, AJIEKTPOCTATHYECKAS 3aIluTa, 3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOH/JIEHCATOP, KOMUPOBAJIBHBIN annapar, CTpyHHbINA IPUHTEP.
Jemoncmpayuu

YCTpOoNCTBO U MPUHIIUII JEHCTBHSI 3JIEKTPOMETPA.

BiaumonelicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTpUUYECKOE MOJIe 3aPsHKEHHBIX Tell.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DneKkTpocTaTUyecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH  IUIOCKOIO  KOHJEHcaropa OT  IUIOWIAAU  IUIACTHH,
pacCTOSHUSA MEKTy HUMH U TU3IEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopmule pabomeoi.
N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuynvix cpeoax.
DNEeKTPUYECKUd TOK. YCIOBHUS  CYHIECTBOBAHMS  AJIEKTPUYECKOTO TOKa. McTouyHukH



Toka. Cuia Toka. [IoCcTOsSHHBIN TOK.

Hanpsokenne. 3akon Oma a5 ygacTka LIETH.

DnexTpuyecKoe COIPOTHBIICHUE. VY nenpHoe COIPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaUIEIbHOE, CMEIIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora oamekrpuyeckoro Toka. 3akoH Jxoymsa-Jlemma. MOIIHOCTE  AJIGKTPUYECKOTO
TOKa.

DONEeKTpOABMKYIIasi cujda W BHYTPEHHEE CONPOTHBIEHHWE MCTOYHMKA TOKAa. 3aKOH
OmMa 1t ToJTHOM (3aMKHYTOM) 3NeKTpudecKoi 1ienu. KopoTkoe 3aMmbikaHue.

ONeKTpOHHAas  MPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTb  COIIPOTUBIICHHS
METaJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W IpPUMECHas  MPOBOJUMOCTb  IOJIYIPOBOJIHUKOB.
CgoiictBa p-n-nepexoxa. [1oyynpoBoiHUKOBbBIE TPHOOPBI.

DOneKTpuyecKuié TOK B pacTBOpaXx U paciylaBax dJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAsS
JUCCOITHAIUS. DIIEKTPOJIN3.

Onexktpuyecknidi TOK B ra3zax. (CaMOCTOSTENBHBII W HECAMOCTOSITENBHBIA  pa3psnl.
Momnnus. [Tnazma.

Texnuueckne ycTpoiicTBa W NpPAaKTUYECKOE NPUMEHEHHUE: aMIIepMETp,  BOJBTMETP,
peoctar, HMCTOYHMKM  TOKa, OJJEKTpOHarpeBaTelbHble  MPUOOPHI,  DIEKTPOOCBETHTEIbHBIE

MPUOOPHI, TEPMOMET] COTIPOTHBIICHUS, BaKyyMHBII JINO, TEPMHUCTOPHI u
(hoTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN U0, TaJbBaHUKA.
Jlemoncmpayuu.

N3mepeHue cuibl TOKa U HAaIPSHKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS HUIUHAPUYECKUX POBOIHUKOB OT JUITMHBI, TUIOLIAJH [TOIIEPEYHOTO
CEYEHMS U MaTepHaa.

CMmenanHoe coeIMHEHUE TPOBOJHUKOB.

[IpsiMoe u3mepeHue 31eKTPOoABIKYILEH criibl. KOpOTKO€e 3aMbIKaHUE TralbBAaHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCUMOCTb CONIPOTUBIICHUS] METAJIJIOB OT TEMIIEPATYypHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXa.

OHOCTOPOHHSS TPOBOJAUMOCTD AUO/A.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul.

N3yueHnue cMemaHHOTrO COeAMHEHUS PE3UCTOPOB.

N3mepenue 35eKTpoABHAKYIIEH CUIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHUS.

Habmronenue snextponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiacce OCYIIECTBISETCI C  Yy4€TOM
COJIEp)KATENbHBIX  MEXIPEAMETHBIX CBSI3e € KypcaMHd MaTeMaTuKH, OWOJIOTUH, XHUMHH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemmuule nousimusl, CBSI3aHHBIC C HU3yYEHUEM METOJ0B Hay4HOTO
MO3HAHUS: SBJICHHME, HAy4YHbIH (akT, Trumoresa, (Quuveckass BENUYMHA, 3aKOH, TeOpus,
HaOI0IeHNE, SKCIIEPUMEHT, MOAECTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa:  pellieHUE  CHCTeMbl  YpaBHEHWU, JHHeWHas  (QyHKOus, mapaboda,
runepbona, w#ux Tpaduku W CBOWCTBA, TPUTOHOMETpPHUECKHE (YHKIMU: CHHYC, KOCHHYC,
TaHT'€HC, KOTaHT'€HC, OCHOBHO€  TPUTOHOMETPUYECKOE  TOXKJIECTBO, BEKTOPBl U HX
MPOEKIMU HA OCU KOOPJAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexaHudeckoe — JIBIDKEHHWE B OJKMBOM  mpupone, auddysus,  ocMoc,



TEIJIOOOMEH  JKMBBIX ~ OpPraHu3MoB  (BHIBI  TeIUIONEpeladyd,  TEIUIOBOE  PaBHOBECHE),
JJIEKTPUYECKUE SIBIICHUS B )KMBOU IIPUPOJIE.

Xumus:  JTUCKPETHOE  CTPOCHME  BEIECTBA, CTPOECHUE AaTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TeEN, JKUIAKOCTEM MW  Tra3oB,
NEKTPUYECKUE CBOMCTBA METAIIJIIOB, 3JIEKTPOJIMTHYECKAs] IUCCOLMALINS, MaJIbBaHUKA.

T'eozcpaghus: BNaXXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusi:  mpeoOpa3oBaHUWE  JABWKEHHH C  HCHOJB30BAHUEM  MEXaHU3MOB,  YUYET
TPCHUMA B TCXHHUKCE, INOAIIMITHUKH, HCIIOJIb30BaHHUEC 3aKOHa COXpPaHCHUA HMITYyJIbCa
B TexHuke (pakera, BOJOMET U Jpyrue), JABUTaTellb BHYTPEHHETO CrOpaHus, I[apoBas
Typ61/1Ha, OBITOBOM XOJIOOUJIBHUK, KOHAWIIMOHED, TEXHOJIOI'HU MOJIy4CHUA COBPEMCHHBIX
MaTepuaioB, B TOM YHUCJIC HaHOMAaTCpUuajiaioB, nu HAHOTEXHOJIOI'UHU, QJICKTPOCTAaTHUYCCKasA
3a11uTa, 3a3eMIICHUE AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYMHBIN IIPUHTED,
AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, HIEKTPOOCBETUTENbHbIE TPUOOPHI, raIbBaHUKA.

11 KJIACC.
Pasznes 4. JjiekTpoguHaAMuUKA.
Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUSA.

IlocrostHHEIC MarHUTHI. BzaumoneiictBue MOCTOSTHHBIX MarHuTOB. MarnauTtHoe
none. Bektop  marmuTtHONM — MHAyKnMHM. IIpuHIMD ~ cynmepno3MuMM  MarHUTHBIX — IOJIEH.
JIvHrKM MarHuTHOM MHAYKUMHU. KapThHA TMHUNA MAarHUTHOW UHAYKIIUY TOJIS IOCTOSTHHBIX MAarHUTOB.

MarauTHOE TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JWHUNW HHAYKIMA  MarHUTHOTO
MoJigA JUIMHHOTO TIPSMOTO MPOBOJHHUKA UM 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH
¢ TokoM. OneIT Dpcrena. BzaumoaencTBue NpoBOAHUKOB C TOKOM. Cuna
Awmrepa, €€ MOyJb U HaIlpaBJICHUE.

Cuna Jlopenna, €€ MOIylb W  HampaBjieHWE. JIBU)KEHHWE  3apsUKEHHOM — YaCTHILBI
B OJTHOPOJHOM MarHWTHOM ToJie. PaGota cuiter JlopeHiia.

SIBrieHMEe  ANEKTPOMArHUTHOM  WMHAYKUMHU. [loTOK  BEKTOpa  MarHUTHOM  WHIYKLIHH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTpoMarHUTHOM uuaykuuu dapayes.

Buxpeoe 3JIEKTPUYECKOE roJie. DIIEKTPOABMKYIIIAS cuiia WHIYKIINT
B IIPOBOJIHMKE, BIKYIIEMCS TOCTYNATEIbHO B OJJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBl€HHME CAMOUHAYKIIMU. DJIEKTPOABMUKYILAS CUJIa CAMOUHIYKIIHH.

DHeprusi MarHuTHOTO MOJIs1 KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne  ycTpoWcTBa M NPAKTUYECKOE  NPUMEHEHUE: IOCTOSHHBIE  MAarHMTHI,

3JIEKTPOMArHUThI, AJIEKTPOJIBUTATEIIb, YCKOPHUTENH AJIEMEHTAPHBIX YacTHull,
WHJYKIMOHHAs [1€Yb.
Jlemoncmpayuu.

OmneIT Dpcrena.

OTKIIOHEHHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopencTue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBIIEHUE DIEKTPOMArHUTHOW UHAYKIIUU.

IIpasuiio Jlenna.

3aBHCHMOCTh ANEKTPOABHKYLIEN CHIIBI WHIYKIIUU oT CKOpPOCTH W3MEHEHUS
MarfuTHOTO ITOTOKA.



SIBiIeHME CAMOMHIYKIINH.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomui.
N3ydeHre MarHUTHOTO TOJISt KATYIITKU C TOKOM.
HccnenoBanue neiCTBUS IOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sIBICHUS YJIEKTPOMArHUTHOM WHIYKIIHH.

Pazgen S. Kosie6anusi ¥ BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpOMAHUNHbIE KOJCOAHUA
Konebarenpnass  cucrema. CBoOogHble  MexaHWYeckue  kojebanus. ['apmMoHmYeckue
konebanusa. Ilepmon, wacrora, ammutyna u  ¢asa konebanuil. [IpyXWHHBIH  MasTHUK.
Maremarnueckuii MAasITHUK. VYpaBHeHue rapMOHUYECKUX KOJICOaHUH. IIpeBpamenue
SHEPTHUU NIPU TAPMOHUYECKUX KOJICOAHUSX.
Konebarenbubiit  koHTYp. CBOOOJHBIE 53JIEKTPOMarHUTHbIE KOJE€OaHUS B  HJI€ATbHOM
Koe0aTeIbHOM  KOHType.  AHANoOrusi  MEXIy  MEXaHWYeCKMMH H  DJIEKTPOMarHUTHBIMU

KOJICOaHUSMHU. @opmyina  TomcoHa. 3aKkoH COXpaHEHUs SHEPIHH B UJICATBHOM
K0J1e0aTeIbHOM KOHTYPE. ITpencraBnenne
(6} 3aTyXaromux KOJIEOAHUX. BI)IHY)K}ICHHI)Ie MEXaHUYCCKUEC

koJsiebanus1. Pezonanc. BelHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJICOAHHUS.

[lepemennblii  TOK. CHHYCOMAAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCTH  MEPEMEHHOTO
TOKa. AMIUTUTY/THOE U JCHCTBYIOIEE 3HAaUYEHNE CHITBI TOKA U HAIIPSHKCHUSI.

Tpanchopmarop. IIpousBoxacTso, nepeaaya nu noTpebieHue NEKTPUYECKON
SHEPTUH. DKOJIOTHUECKHE pHUCKH npu MIPOU3BOJICTBE AIIEKTPOIHEPT HH. KynpTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUN B TOBCEIHEBHOM )KU3HH.

TexHuyeckne  yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DJIEKTPUUYECKUH  3BOHOK,
re€HepaTop NEPEMEHHOTO TOKA, JINHUHU JIEKTpoIepeaay.

Jlemoncmpayuu.

Uccnenosanue apaMeTpoB KoJieOaTeTbHO I CHCTEMBI (TIpY>KMHHBII 1581170
MaTeMaTHYeCKUI MasTHUK).

Ha6nrogenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBONMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcmworpaMmbl  (3aBUCMMOCTH ~ CHJIBIL  TOKa M HalpsDKEHUS ~ OT  BPEMEHH)
JUIS SJIEKTPOMArHUTHBIX KOJIEOaHHiA.

Pe3onanc npu MOCJIEI0BATEIbHOM COEMHEHUHN pe3ucropa, KaTYILKU
WHJYKTUBHOCTU U KOHJIEHCATOPA.

Mogenb TMHUAM 3NEKTPOIepeaayuH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol.

HccnenoBanue 3aBUCHMOCTH TEpHOJa MaibIX KoJeOaHWW TIpy3a HAa HUTH OT JUIMHBI
HUTHU U MacCChI Tpy3a.

UccnegoBanue MepeMEHHOrO TOKa B I€NM M3 MOCJENOBATEIbHO  COEOUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHble 60JIHbL

MexaHuueckue BOJIHB, yCIIOBHUS pacnpocTpaHeHusI. [epuon. CkopocTb
pacripocTpaHeHus: M JiIMHA BoJHBL [lomepeuHsle UM MpojoJbHbIE BOJHBL —MHTepdepeHuus
U 1u(paKkys MEXaHUYEeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTpOMarHUTHbIE BOJIHBI. Ycnosus U3ITy4EHUS AIIEKTPOMArHUTHBIX BOJIH.
B3aumuass opuentanus BektopoB E, B, Vv B oamexkrpomarnutHoil  BonHe.  CBOHCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)keHHe, peoMIIeHHE, NOJIIpU3aLus, T paKIys,



uHTepdepeHiys. CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH.

[kaia JJIEKTPOMArHUTHBIX BOJIH. IIpumenenue JIEKTPOMArHUTHBIX BOJIH
B TEXHHKE H OBITY.

[IpuHIHUIIBI paIUOCBA3U U TeJIEBUACHU. Pagronokanus.

DNeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuyeckue yCTpouCTBA U MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE
WHCTPYMEHTBHI, YIIbTPa3ByKOBas JIMarHOCTHUKA B TEXHUKE u MEIUIINHE, panap,
paauoNpUEMHHIK, TEICBU30p, aHTeHHA, TenedoH, CBU-meyp.

Jlemoncmpayuu.

OOpa3oBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U NPOI0JIbHBIX BOJIH.

Konebuomeecs Te0 Kak HCTOYHUK 3BYKA.

Habmronenue oTpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmronenue nntepdepeHnu U JUPpakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOMW PE30HAHC.

Habmtonenue CBA3M TPOMKOCTM 3ByKa M BBICOTBI TOHAa C AaMIUIUTYAOW M 4YacTOTOH
KOJIeOaHUH.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaXKEHHUE, MIPEJIOMJIICHUE,
noJisipu3anus, AMQpakuus, nHTepdepeHIus.

Tema 3. Onmuka

l'eomerpuueckas ontuka. [IpsMoauHEHOE pacnpoCTpaHEHUWE CBETa B OJHOPOJHOM
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

Otpaxenne CBETA. 3aKOHBI OTpakEHUsI CBeTa. [Toctpoenue N300paKeHUI
B IUIOCKOM 3€pKaJie.

[Ipenomsienne  cBeta.  3akOHBI  MpeJOMJIGHHs ~ cBeTa.  AOCOJIOTHBIM  TIOKa3arelb
MPETOMIICHUS. [TonHoe BHYTpPEHHEE OTpa)KE€HHUE. [IpenenvHbli YroJI MOJTHOTO
BHYTPEHHETO OTPAKECHHUSL.

Hucnepcus cera. CroxkHBINA cocTaB Oemmoro cBeta. LIBer.

Cobuparonme u pacceuBaromue JHuH3bL. ToHkass JnuH3a. @DOKYyCHOE pPACCTOSIHHUE H
omThyeckas cuiga  TOHKOM  ymH3bL.  [locTpoenne  m300pakeHWit B cOOMpalOIIUX U
pacceuBarOIMX JUH3aX. PopMylia TOHKOW JMH3bI. Y BEJIMUEHUE, JaBaEMOE JIMH3011.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKON ONITHKHU.

BomnoBas  ontmka.  MHTepdepenumss  cBera.  KorepeHTHbIE  HMCTOYHHMKH. Y CJIOBUS
HAOMIOJIEHUS] MaKCUMYMOB U MHHMMYMOB B  HMHTEePQEPEHLUMOHHOW KapTUHE OT JABYX
cuH(pa3HbIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuust  cBera.  [udpaknuonHas  pemérka.  YcloBUe  HAONIONEHUS  TJIaBHBIX
MaKCHUMYMOB MpH MaICHUU MOHOXPOMATHUYECKOTO CBETa HA AU(PPAKIUOHHYIO PELIETKY.

[Honspuzanus ceera.

Texnuueckre ycTpoicTBa H NPAaKTHUECKOE MPHUMEHEHHEe: O4YKH, Jyma, QoToanmnapar,
MPOEKIIMOHHBIM  ammapar, MHKPOCKON, TEJEeCKOIN, BOJOKOHHAs  ONTHKA, JAU(paKIMOHHAS
pemeéTKa, MoJsIpouI.

Jlemoncmpayuu.

[IpssMmonHeiHOE pacnpocTpaHeHue, OTpa)keHue u MIpEJIOMIIEHUE CBETA.
OnTrueckue mpruoOOPHI.

[TonHoe BHyTpeHHEE OTpakeHrne. Moienb cBeToBOA.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3AX.

Mogenu MUKpOCKOTa, TEIECKOIA.

Habmronenue nuatepdepeHmun cera.

Habnronenue nudpakuuu cera.

Habmonenue nucnepcun cBera.



[TomydeHue crekTpa ¢ HOMOIIBIO TPU3MBI.
[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEHIETKH.
HabGnronenue mossipu3aiiy cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi
W3mepenne nmokasaresns IpeioMICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.
Habmonenue nucniepcun cBera.

Pazjnen 6. OcHOBBI cienMAIbHOM TEOPUU OTHOCUTEIbHOCTH

I'pannns [IPUMEHUMOCTH KJIACCUYECKOU MEXaHUKHU. [locTtynatsl CIELAaJIbHON
TEOPUU  OTHOCUTEIBHOCTH:  MHBAPUAHTHOCTb  MOJYJs  CKOPOCTM  CB€Ta B BaKkyyMme,
MIPUHIIATT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3ameuieHue BPEMEHU u COKpalieHue
JUIVHBI.

DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPTHEN U UMITYJIbCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSIL.

Pasznen 7. KBanroBas pusuka.
Tema 1. Jnemenmuvt K6AHM OGO ONMUKU.

@®oronsl. @Dopmyna I[lnanka cBs3u sHeprun ¢GOTOHA C €ro YacToTol. OHeprus H
UMITYJIbC (OTOHA.

Otkpeitne u  wucciuenoBanue  dorodpdexra. Ompitet  A.I.  CromeroBa.  3aKoHBI
dboTtorddexra. VYpaBuenue DWHIITEHHA TUTST dbororddexra. «Kpacnas TPaHUIIA
dboTtorddexra.

JHaBnenue cBeta. OnbiTel [1.H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texuuueckue ycTpoicTBa U MPaKTUUYECKOE MTPUMEHEHUE: POTOIEMEHT, POTONATUHUK, COTHEUHAs
Oarapes, CBETOINOI.

Jlemoncmpayuu.

®oTo3(h(PeKT HA yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma
Mopnens  atoma  TomcoHa. OnbiTel  Pesepdopaa  mo  paccessHMIO — a-yacTull.
[Tnanerapnass mozaens atoma. [loctynatsl bopa. M3nydenue u moriomieHue (pOTOHOB MpH HEpexone
aTOMa C OJHOTO YpPOBHS JHEpruu Ha Apyroid. Buael cnekrtpoB. CrekTrp ypoBHEW JHepruum aroma
BOJOpOJA.
BonnoBsble cBolicTBa yactull. Bousnel ne bpoiinsa. KopnyckynsspHO-BOJIHOBOM Jyanu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3IIydCHHE.
TexHuueckrue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHUE:  CIEKTPaJbHBIA  aHaJIN3
(criekTpocKo1), J1azep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu.
Mopens onbita Pezepdopna.
Omnpenenenne AIMHBL BOJIHBI JIa3epa.
HaGnronenue nuHeyaThIX CIEKTPOB M3ITydESHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1ab6opamopHuvie pabomeoi.
Habnronenue nuHeyaToro crnekrpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTBHI, JIOKa3bIBAIOIIINE CJI0’)KHOCTh CTPOCHUS snpa. OTtkpbiTHE
pammoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHHIo  cocTaBa  PaJMOAKTHBHOTO
u3nydyenus. CpoiictBa anbda-, Oera-, TaMMa-H3JIydeHHA. BiusHue paJnOaKTHBHOCTH Ha
YKUBBIE OPTraHU3MBI.

OTkpeiTHE  TpoTOHA W HeWTpoHa.  Hykmonmas  monmens  sangpa  [eiizenGepra-
WBanenko. 3apsan siapa. MaccoBoe unciio siapa. M3otorsr.

Anbda-pacnan.  DIEKTpOHHBIH M TO3UTPOHHBIH  Oera-pacmaa. [ amma-uzimydeHue.
3aKoH paJAMOaKTUBHOTO pacraja.

DHeprusi CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl siapa.

SAnepHbie peakuuu. JleneHne U CUHTE3 SAeEp.

SAnepusiii  peaktop. Tepmosinepusiii  cuHTe3. IIpoOnembl M NEPCHEKTUBBI  SAEPHOM
SHEPreTHKU. JKOJIOTUYECKUE aCTIEKThI AEPHOI SHEPTreTUKU.

OnemeHTapHble yacTUllbl. OTKPBITHE O3UTPOHA.

MeTo 11 HaONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHL.

®dyHaaMeHTaabHble B3auMoaeiicTBus. EqMHCTBO pu3nueckoi KapTHHBI MHUpa.

TexHuueckue  yCTpOMCTBA M NPAKTUYECKOE  NPHUMEHEHHE: JO3UMETP,  Kamepa
Buiibcona, simepHbIil peakTop, atToMHas oomoa.
Jlemoncmpayuu.

CuéTYMK NOHU3UPYIOIIUX YaCTHULI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomeoi.
HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM GoTorpadusim).

Pa3znesa 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.
Otambl  pa3BUTHS  acTpoHOMUHW.  [IpukimagHOe W MHPOBO33PEHUECKOE  3HAUYCHHUE
ACTPOHOMUH.
Bun 3B&3gHoro Heba. Cos3Be3musi, spkue 3BE3MBI, IUIAHETHI, WX BHAWMOE JIBIYKCHHUE.
ComHeuHas cucreMa.
Connne. CosiHeuyHast akTUBHOCTh. Mcrtounwk osHepruum CosHIA ©  3BE3A. 3BE3ABL, HX

OCHOBHBIC  XapAaKTEPUCTUKHU. JluarpamMma «CHEKTPaJIbHBIM KJIacC - CBETUMOCTBbY». 3BE3bI
IJIaBHOM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTH «Macca - CBETHMOCTL» JUIT 3BE3N TJIaBHOU
MOCJIeIOBATSIBHOCTH. Buyrpennee CTpOEHHUE 3BE3 . CoBpemeHHbIE MPEJCTABICHUS
0 IIPOUCXOKJICHUH U 3BOJIIOLUK COTHIA U 3BE31. DTaIlbl )KU3HU 3BE3]I.

Mineunbiii Ilyre - nama [amaktuka. [lonmoxenume u nBwkenue ConHna B [anakrtuke.
Tunsl ranaktuk. PagvoranakTuku W KBazapbl. UEpHbIE IbIpbl B sIpax TaIAKTHUK. Bcenennas.
Pacmmpenue Bcenennon. 3akoH Xabbna. Pasberanue TAJIAKTUK.

Teopus bosbwioro B3peiBa. PenukroBoe usinydeHue.
MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.
Hepeménnbie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

Habmonenus HEBOOPYKEHHBIM rJ1a3o0M c HCIIOJIb30BaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH JUIS  ONpENENICHUs TMOJIOKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3usi CEeBEpHOro MOIyIIapHsi U IPKUE 3BE3IBI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee noBTOpPEeHUE
Ponp Qu3ukM W acTpoOHOMMH B HSKOHOMMYECKOH, TEXHOJIOTHYECKOH, COIMaIbHOM U
TUYECKOW  cdepax JesATeTBHOCTH 4YeJIOBEeKa, pojib © MeCTO (HU3MKH U aCTPOHOMHHU
B COBPEMEHHOM Hay4yHON KapTHHE MuUpa, posib (GU3NYECKOH Teopuu B  (HOPMUPOBAHUU
IOpeACTaBIeHUH O  (QU3MUECKOM  KapTHHE MHUpPa, MecTo  (PU3MUECKOW  KapTHHBI ~ MHUpa
B 00I1IeM PsI/Ty COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O PUpOIE.



MexnpeaMeTHble CBSI3U

N3yuenne xypca ¢usuku ©Oa3zoBoro ypoBHs B 11 Kimacce oOCyIIecTBIseTcss ¢ y4€ToM
COJICP)KATENbHBIX ~ MEXKIPEAMETHBIX CBSI3€ ¢ KypcaMH MAaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemmnule nOHAMUSL, CBsI3aHHbIE C U3y4EHUEM METO/IOB Hay4HOTO
MO3HAHUS: SBJICHHWE, HAYYHBIH (akT, rumnore3a, (U3HUYECKas BEIMYMHA, 3aKOH, TEOPHS,
HaOJI0/IeHUE, SKCIEPUMEHT, MOJICIIMPOBAHKE, MOJIEIb, H3MEPEHHE.

Mamemamuxa:  pemieHWE  CHUCTEMBbl  ypaBHEHWH,  TPUTOHOMETPHYECKHE  (QYHKIUU:
CUHYC,  KOCHHYC, TaHTE€HC, KOTAHT€HC, OCHOBHOE€  TPUTOHOMETPHUYECKOE  TOXKIECTBO,
BEKTOpPHl M HMX TPOCKIMH HAa OCH KOODJAWHAT, CIOXKEHHE BEKTOPOB, IPOU3BOIHBIE
dJIeMEHTapHBIX  (YHKIUWA, TPU3HAKK  TOJOOHMS  TPEYrOJbHUKOB,  OMNPEICIICHHE  IUIOIIaIn
II0CKUX GUryp u oobéma Tel.

buonoeus: o>nexrpuyeckue SIBIACHHS B KHUBOM TPHpPOJE, KoJieOaTeNbHBIE JIBHXKECHHS
B JKMBOM TMpUPOJAE, ONTHYECKHE SBJICHHS B JKMBOW MOpHUpOJE, JCHCTBUE  pagualuu
Ha YKUBBIE OPTraHU3MBI.

Xumusa: CTpOeHHME AaTOMOB U MOJIEKYN, KpUCTAJZIMYECKas CTPYKTypa TBEPABIX Ted,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIH3.

l'eocpagpua: ~ MarHUTHBIE TOJIIOCa  3€MJIM, 3aJIeXH  MarHUTHBIX  pyd, (oTochEMKa
3eMHOM MIOBEPXHOCTH, MIPE/ICKa3aHNe 3eMJIETPSCEHHI.

Texnonoeus: JUHUY DJIEKTpOIIepead, reHepaTop NepeMEeHHOTo TOKa,
AJNIEKTPOJIBUTATENb, WHIAYKIIMOHHAS  T€4Yb, pajnap, paaduonpuéMHUK, TEJIEBH30pD, AaHTCHHA,
TenedoH, CBY-meun, MPOEKIIMOHHBII anrmapar, BOJIOKOHHAS OITHKA, COJIHCYHAS
Oarapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA TIIPOT'PAMMBI 11O @®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne  ywyeOHOoro  mpeamera  «®Pusmkay  Ha  YpOBHE  CPEOHErOo  OOIIEro
o0pazoBaHus (6a30BbIit YPOBECHb) JTOJDKHO obecreunTh JIOCTH)KCHHUE CIIEMYIOIINX
JMYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIC PE3YJIbTAThI OCBOCHHA yqe6H0ro npeamMceTa «Dusuka» JOJIXKHBI

OTpaxarb TOTOBHOCTD u CHOCOOHOCTh oOyJarouxcs PYKOBOJICTBOBAThCS
chopMUpOBaHHOM BHYTpEHHEH MO3UIUEH JUYHOCTH, CUCTEMOM [EHHOCTHBIX
OpUEHTAIlMi, TMO3UTHBHBIX  BHYTPEHHHX  YOEXKIEHUI,  COOTBETCTBYIOIIUX  TPaJAULMOHHBIM
LEHHOCTSAM  POCCHUHCKOTO  OOIlecTBa,  pacIIUpeHHe  KU3HEHHOrO0  OmbiTa U OIbITa

ACATCIBHOCTH B mnmponecce peaj3annuun OCHOBHBIX HaHpaBJ'IeHPII’I BOCIIMTATEIbHOM
ACATCIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’aaHcKOro BOCIUTAHMS:

-COPMUPOBAHHOCTh ~ TPAXKIAHCKOM  TMO3UIMH  oOyyaromierocs Kak  aKTHUBHOTO |
OTBETCTBEHHOTO 4JIeHa POCCHICKOTO OOIIECTBA;

MIPUHATHE TPAIUIIMOHHBIX 00IIIeY€eI0BEYECKUX T'YMaHUCTHYECKUX H
JEMOKPATUYECKUX [IEHHOCTEH;

-TOTOBHOCTE BECTH COBMECTHYIO JIeSITENNLHOCTD B HWHTEpecax TPaKJIaHCKOTO
oOI1ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

-yMEHHE B3aMMOJIEUCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTAMHM B COOTBETCTBUUM C UX



(GYHKIMSMHU ¥ Ha3HAYCHUEM;
-TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOM JCATEIBHOCTH;

2) NAaTPHOTHYECKOro BOCIHTAHMS:

-c(hopMHPOBAHHOCTH POCCUICKON TPAXKIAHCKON UICHTUYHOCTH, TATPUOTH3MA;

-IICHHOCTHOE OTHOLIEHHUE K roCyJapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM
POCCHICKHMX YYEHBIX B 00JIACTH (DU3HUKU U TEXHUKE;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

-C)OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYalUIO n NPUHUMATh OCO3HaHHbBIC pelIeHus,
OPUEHTUPYSICh HA  MOPAJBbHO-HPABCTBEHHBIE HOPMBI M  LEHHOCTH, B TOM YHCIE€ B
JEATENbHOCTH YYEHOTO;

-OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHHUE YCTOMUYUBOTO OYAYIIETO;

4) scTeTHYeCKOro BOCHHTAHMS:
-3CTCTUYCCKOC OTHOICHUC K MUPY, BKIIIOYAs 3CTCTHUKY HAYYHOT'O TBOPUCCTBA, IIPUCYHICTO
¢buznueckoit HayKe;

5) TpyaoBOro BOCHMTAHMS:

-MHTEpeC K pam4dHbiM  chepaM  MpodecCHOHATBHOW — JCSITeNTLHOCTH, B TOM  YHCIIEC
CBS3aHHBIM C (HU3WKOW W TEXHUKOW, YMEHHE COBEpIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peanr3oBbIBATE COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

-TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO W CaMO0Opa3oBaHWIO B oOjacTu (u3uku Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JOrM4ecKOro BOCIIMTAHUS:
-c(OpMHPOBAaHHOCTh  DKOJIOTHUECKOW  KYJNBTYphl, OCO3HaHHME TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKHUX MTPOoOIIeM;
-IUIAHUPOBAaHUE W  OCYIIECTBJIICHWE JCHCTBUH B  OKpYyXKarolied cperne Ha  OCHOBE
3HaHUS [eJIeH YCTOWYMBOTO PA3BUTHUS YEJIOBEUCCTBA;
-paciiupeHue  OmbITa  JCATEIBHOCTH  JKOJOTMYECKOW  HANpaBICHHOCTH HAa  OCHOBE
UMEIOIINXCS 3HAHUH 110 (PH3HKE,

7) UEHHOCTH HAYYHOTO MO3HAHMSA:
-COPMUPOBAHHOCTh ~ MHPOBO33PEHHS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BuTUS HU3HMUECKON HAYKH;
-OCO3HAHUE IIEHHOCTM HAyYHOW JeATeNbHOCTH, TOTOBHOCTh B TMpoIecce H3YYCHHUS
buzuku OCYILIECTBIISTh MPOEKTHYIO u HCCJIEIOBATENbCKYIO JeSITeNIbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE Y4eOHbIe 1elCTBUSA
ba3oBble Joruyeckue qeMcTBUA:

- caMOCTOSTeNhHO  (OpMyIHUpOBaTh H  aKTyallu3UpoBaTh MpoOIEMy, paccMaTpHUBATh
€€ BCECTOPOHHE;

- OMIPENENSTh 1NN JeATEIbHOCTH, 33aBaTh NapaMeTPbl U KPUTEPUH UX JOCTHKEHHUS;

- BBIBIATH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B  PACCMATPUBAEMBIX  (PUIUUYECKUX
SIBJICHUAX;

- pa3pabaTplBaTh IUIaH  pelIeHHs MpobiemMbl ¢ Y4€TOM  aHanu3a  HMMEIOIUXCS
MaTepualbHbIX U HEMATEPUAIbHBIX PECYPCOB;



- BHOCUTb KOPPEKTHUBBI B  JCATCIBHOCTb, OLIEHUBATh COOTBETCTBHE  pE3YyJIbTATOB
LIEJISIM, OLICHUBATh PUCKHU ITOCIIEICTBUM ACATEIBHOCTH;

- KOOPAMHHUPOBATb U BBINOJHATH pabdOTy B YCIOBHMSX pPEAIBHOIO, BHUPTYaJIbHOIO M
KOMOMHUPOBAHHOTO B3aMMOCHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE MPU PELICHUH )KU3HEHHBIX IPOOJIEM.

Ba3oBble nccienoBarebckne 1eiCTBUS:

- BJAaIeTh  HAYYHOM  TEPMHUHOJIOTHEH,  KIIOYEBBIMH  TOHATHAMH W METOJAMH
¢bu3nveckoil HayKH;

- BIaJeTh  HaBBIKAMH  y4eOHO-HCCIENOBATEIbCKOH W TPOCKTHOH  JIEATEIIbHOCTH
B 001acTH (pU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TMIOUCKY METOJIOB PELICHHUS
3a1a4 (bu3n4eckoro coepKaHus, IPUMEHEHUIO pa3IMYHBIX METO/IOB
TIO3HAHUS;

- BUQJETh  BHJAMH  JEATEIBHOCTH 1O  TOJIYYEHHIO  HOBOTO  3HaHUS,  €ro
WHTEPIpPETAIlNH, TPEoOpa3OBAaHUI0O W  MPUMEHEHHWI0O B  PA3JIMYHBIX  YUEOHBIX  CHTYalHUsX,
B TOM YHCJIE MIPU CO3JIaHUH YUE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

- BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIEC CBSI3M M aKTYaJIM3UPOBATh 337ady, BBJIBUTATh TUTIOTE3Y €€
pereHmus, HaXOJIUTh apryMEHTHI TUTST JI0Ka3aTeIbCTBA CBOHX YTBEPKICHHIA,

- 3aJ1aBaTh NMapaMeTpPbl U KPUTEPHUU PEIICHNUS;

- aHaNM3MpOBAaTh TOJYYCHHBIE B XOJE peIIeHUS 3aJa4d  pe3ylIbTaThl, KPUTHUYECKH
OIICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3MUPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;

- CTaBUTH " ¢dbopMyIpoBaTh cOOCTBEHHbIE 3a/1a4u B o0Opa3oBaTeNbHOMI
NeATeNbHOCTH, B TOM UHUCIIE IPU U3Y4E€HUHN (PU3HKH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

- YMETb MIEPEHOCUTh 3HaHUSA 1o dusuke B MIPAKTUYECKYIO o0nactp
KHU3HEIEATEIbHOCTH;

- YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 00IacTeH;

- BBIIBUTaTh HOBbIE UJIEH, IPEJIaraTh OPUrHHAIBHbBIC MTOAX0/bl M PEILICHMS;

- CTaBUTh NPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE aJlbTePHATUBHbBIC PEILICHUS.

Pa6ora c undopmanmeii:
- BIIAJIETh HaBbIKaMU MOJTyYEHUS uH(popManuu (buznueckoro COJIepKaHUs
U3  HUCTOYHUKOB  pa3HbIX  THUIIOB,  CAMOCTOSATEIbHO  OCYIIECTBISTH  TOUCK,  aHAaJu3,
CUCTeMAaTH3allMl0 U HMHTEepOpeTauvio  MHQOpMAMH  pa3iiMuHbIX  BUAOB U (opMm
MIpe/ICTaBJICHHUS;
- OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINU;
- HCIONB30BaTh  CpeAcTBAa  HMH(OPMALMOHHBIX W KOMMYHHMKAIIMOHHBIX  TEXHOJIOTHA

B pELICHUH KOTHUTHBHEIX, KOMMYHHUKATHBHBIX u OpraHu3aIHOHHBIX 3a1au
c coOroieHneM TpeGOBaHUIA SPrOHOMUKH, TEXHUKH 0€30I1acHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX u THYECKUX HOPM, HOpM UHPOPMAIIMOHHOM
0€30IMacHOCTH;

- cO37aBaTh TEKCTbl (PU3MUYECKOTO COJACpXkKAaHHUA B PA3IUUHBIX QopMarax ¢ Yy4éToMm
HazHaueHus  MHQopMamMM W LENeBOM  ayauTOpUM,  BbIOMpas ~ ONTUMAIBHYIO  (GopMy
NPEJCTaBICHNS U BU3yaIU3alllu.

KoMMyHuKaTHBHBIE YHUBepcaJbHble Y4eOHbIe JeiicTBUA:
- OCYILECTBIIATH OOIIEHUE Ha YpOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEITHLHOCTH;
- pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMH U CMATr4aTh KOH(DIUKTHL;
- pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;



- IOHUMAaTh U UCII0JIb30BATh IPEUMYILECTBA KOMAaHAHON U UHIMBUYaIbHONW pabOThI;

- BBIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX IEHCTBHMH € y4€TOM OOIIMX HHTEPECOB, U
BO3MOXKHOCTEH KaXKI0TO 4JI€Ha KOJUICKTHBA,; - IPUHUMATb LIEIU
COBMECTHOM NEATENBHOCTH, OpraHU30BbIBATh 51 KOOPJIMHUPOBATh
JNEUCTBHS 10 €€ NOCTH)KEHHIO: COCTABJIATH ILIAaH ACUCTBUM, PACHpEAeNaTbh POJIHU C y4ETOM MHEHUHU
YYaCTHUKOB, 00CYXJaTh pe3yJIbTaTbl COBMECTHON PabOTHI;

- OLEHUBaTh KayecTBO CBOEr0 BKJI3Ja U KaXJAOr0 y4YyaCTHMKAa KOMaHAbl B OOIIMH
pe3yabpTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

- IpemjaraTb ~ HOBBIE  IIPOEKTBbl,  OLEHUBAThL  MIAEM  C  IO3MLNMM  HOBU3HBI,
OPUI'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

- OCYWIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3IUYHBIX CHUTYyalMsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh HMHUIIMATUBHBIM.

PerJIHTI/IBHbIe YHUBEPCAJBHbLIC y‘-leﬁl—ll)le JeHCTBHSI.

Camoopranusauus:
- CaMOCTOSTEIBHO OCYIIECTBIATh TI03HABATCIBHYIO JIEATEIBHOCTE B oOnacT (QHU3UKH |
acTpOHOMUMY, BBIABJIATH po0OIEMBl, CTaBUTH 5 (dhopMynupoBaTh cOoOCTBEHHbIE

3aauu;

- CaMOCTOSITeIPHO COCTaBJSATh IUIAH pEIIeHWs pacu€THBIX ¢ KadeCTBEHHBIX 3ajad,
TUTaH BBITIOJTHCHHSI MPAKTHICCKON paboThI c yu€ToM HUMEIOIINXCS pecypcos,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

- pacHIMpATH PaMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHU;

-JIe7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh €Tr0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;

- OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

- crmocoOCcTBOBaTh  (POPMUPOBAHUIO U TPOSBICHUIO JPYAUIMM B 00JacThd  (U3HKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHBIN M KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH HHTEJJIEKT:

- JaBaTh OILEHKY HOBBIM  CHUTYyalldsM, BHOCHTb KOPPEKTHBBI B  JICATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEIISIM;

- BJIaJCTh HABBIKAMH II03HABATCIILHONW  peUIeKCMM KaK OCO3HAHHS  COBEPIIACMBIX
JNCHCTBHUI M MBICIIUTEIIBHBIX ITPOLIECCOB, X PE3YJIBTATOB U OCHOBAHMIA,

- HUCIOJIb30BaTh MpUEMBI  peUieKCcMH Ui OICHKM  CUTyallud, BBIOOpa  BEpPHOTO
peIICHHUS;

- YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MTPUHUMATD PELICHHUS 110 UX CHIKCHHUIO,

- IPUHUMATh MOTHUBBI H aPTYMEHTHI IPYTUX MIPH aHAIIN3€ PE3YJIbTATOB JCITEIBHOCTH;

- IpUHUMATh ce0s1, TOHUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

- IPUHUMATh MOTHBBI H apTYMEHTHI JIPYTHX [PH aHAINU3E PE3YJIbTATOB JICSTEILHOCTH,

- MPU3HABATh CBOE MPaBO U MPaBO APYTUX HA OMIMOKH.

B mporuiecce 10CTHXKEHUS TMYHOCTHBIX PE3YABTATOB OCBOSHHS MPOTPAMMBI
1o Gu3uKe U1 YPOBHS CPEeTHETO 0011Iero 00pa3oBaHus Y 00y4Jarouxcs
COBEPIIEHCTBYETCS] SMOIIMOHABLHBIN UHTEIIEKT, PENoaralomui c)OpMUPOBAHHOCTD:
- CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHMMATh CBOE 3MOIIHOHAIBHOE
COCTOSTHUE, BUJICTh HAMPABJICHHS Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOU ChEphI, OBITH
YBEpPEHHBIM B ce0e;

- CaMOpEeryIupOBaHHSI, BKJIFOYAIOIIIETO CaMOKOHTPOIIb, yYMEHUE MIPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTh aJalTHPOBAThCS K  OMOIMOHATIHHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;



- BHYTPEHHEH MOTHUBAlMH, BKJIIOYAIOUIEH CTPEMJICHHME K  JOCTIXKEHUIO LEIU U
yCrexy, OIITUMMU3M, WHUIIMATUBHOCTD, YMCHHC HeﬁCTBOBaTB, HUCXO0 O nu3 CBOUX
BO3MOJKHOCTEH;

- OMIATHH,  BKIIOYAKONICH  CIOCOOHOCT,  MOHMMAaTh  3MOIMOHAJILHOE  COCTOSHUC
JIpYTUX, YYUTBIBaTb €ro IpU OCYIIECTBJIEHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEPEKUBAHUIO;

- COIINAJIBHBIX HaBBIKOB, BKIJIFOYAKOIIINX CHOCO6HOCTI) BBICTPAanNBaTh OTHOIIICHUSA
C IpYIUMH JIIOJIbMHU, 3a00TUTHCS, MPOSIBIISITh HHTEPEC U pa3peniaTb KOH(INKTHL.

HNPEIMETHBIE PE3YJIbTATBI.

K xonmy oOyuenus B 10 Kkjacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM  YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y 00YJAIOUIUXCS YMEHUMN:
- JeMOHCTPUpOBaThb Ha IpuUMEpax pojdb U Mecro (u3uku B  (HopMHpPOBaAHUH

COBPEMEHHOM  HAy4yHOM  KapTHHBl  MHpa, B  pPa3BUTMM  COBPEMEHHOM  TEXHHKHM U
TEXHOJIOTUH, B MPAKTUYECKOU IESITEILHOCTH JIIOJIEH;
- YYUTHIBATH TPAHUILIBI IIPUMEHEHUS W3Y4ECHHBIX (buznueckux MOJIEJIEH:

MaTepuagbHas ~ TOYKa, HHEpIMalbHas  cucreMa  oOTcyéra, aOcoioTHO  TBEpPAOE  Teo,
WJICaNbHBIA  Ta3, MOJEIM CTPOEHUS Ta30B, IKUJIKOCTEM W TBEPABIX T, TOYCUHBIN
AIIEKTPUYECKH 3apsi/i MU pelieHnr GU3NYecKuX 3a/1ay;

- pacro3HaBaTh (u3MyecKkue sABIEHUS (TMpolecchl) M OOBACHATH KX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KUHETHYECKO I TEOpuun CTpOEHHUS BEIIeCTBa u
AIIEKTPOAUHAMUKH: paBHOMEpHOE u PaBHOYCKOPEHHOE MPsIMOJIMHEHHOE JIBUKEHU €,
CcBOOOAHOE  MajeHue  TeJ, JBW)KEHHE TI0  OKPYKHOCTH,  HWHEpLHs,  B3aUMOJCHCTBUE
ten, guddy3us, OpOYHOBCKOE  IBIDKCHHE, CTPOEHHE O KHAKOCTEHM W TBEPABIX  Te,
n3MeHeHne o0bémMa  Tenm  mpu  HarpeBaHMM  (OXJIAKIEHWU),  TEIUIOBOE  pPaBHOBECHUE,
UCIapeHue, KOHJEHCAIMs, IUIaBJeHHe, KpHUCTAJUIM3alUs, KHUIIEHHE, BIAXKHOCTh  BO3/1yXa,
MOBBIIICHUE JaBJIEHUS Ta3a NpPU €ro HarpeBaHWU B 3aKPBITOM COCYIE, CBS3b MEXIY
nmapaMeTpaMH  COCTOSIHHSI Tra3a B M30Mpolieccax, d3JeKTpuU3alus  Tell, B3auMO/ICIHCTBHE
3apsIoB;

- OIMCBIBATh MEXAHUYECKOE JIBUKEHUE, UCIIOJIb3YS (DU3HUECKHEe BEIIMYNHBDI:

KOOpJMHATa, MyTh, IEpeMelIeHIEe, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, UMITYJbC

TeJa, KWHEeTUYEeCKasi YHeprus, MOTeHIINaIbHAs SHEePTUs, MeXaHn4yeckas pabora,
MEXaHUYECKasi MOIIHOCTb; MPU ONMKUCAHUY MPABUIILHO TPAKTOBATH (DU3HUECKUN CMBICT
UCIOJIb3YEMbIX BEIMYUH, UX 0003HAYEHUS U €AMHULIBI, HAXOIUTH (OPMYIIHI,

CBSI3BIBAIOIIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BEIMUYNHAMH, -
OTHCHIBATh U3yYCHHBIE TETIOBbIE CBOMCTBA TEI U TEIUIOBbIE SBICHUS, UCTIOIb3YS
(buznuecKkue BeIUUMHBL: IaBJICHHE ra3a, TeMIepaTypa, CpeIiHss KHHETUYECKasi JHEPTr sl
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS] CKOPOCTh MOJIEKYIL,

KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTUs, paboTa raza, Ko3QpQHUIHUEHT M0JIE3HOTO
JEMCTBHS TETJIOBOTO JBUTATEIIS;

- PY OTIMCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCTIONB3YEMbIX BEIMYMH, UX 0003HAYEHUS
Y eIMHUIIBI, HAXOTUTH (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUUUHY C APYTUMU
BETTUYMHAM;

- OMKCHIBATh U3YYEHHBIE JIEKTPUUECKHUE CBOMCTBA BEUIECTBA U AJIEKTPUUECKHE
SBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BEIIMUUHBI: SIEKTPUUSCKUI 3apsi,
ANEKTPUUECKOE MOoJIe, HANPSHKEHHOCTD MOJIs, MOTEHLIUAN, pa3HOCTh MMOTEHIIUAJIOB;
- PY OTIMCAaHUU MPABUIIBHO TPAKTOBATH (DU3HUECKHI CMBICI UCTIONB3YEMbIX BEIMYHH, UX 0003HAYCHUS
U €IUHUIIEL;



- yKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMH BEITUYNHAMH;
- QHATTU3UPOBATH (PU3MUECKUE IPOIIECCHI U SIBICHUS, UCTIONb3Ys (PU3NYECKHUEe 3aKOHbBI M IPUHIIHIIBL:

3aKOH BCEMUPHOTO TATOTCHUS, 1, | u i 3aKOHBI Hrrotona, 3aKOH
COXpaHEHUs MEXaHUYECKOM SHEPTHUH, 3aKOH COXpaHEeHUs HMITYJIbCA, MPUHITUTT
CYIEPIIO3UITNHU CHII, MIPUHITUTT paBHOMIPABUS HHEPIUATBLHBIX CHCTEM OoTCuéra,
MOJIEKYJIIPHO-KMHETHYECKYI0 ~ TEOPHUIO  CTPOCHMSI  BEIIECTBA,  Ta30BbI€  3aKOHBI,  CBS3b

CpeIHEll  KMHETUYECKOW  SHEpPrud  TEIUIOBOTO  JBWXKEHHS  MOJIEKYydl € aOCOJIOTHOM
TEMIIEpaTypod, MEepBbIH  3aKOH  TEPMOJMHAMMKH, 3aKOH  COXPAaHEHHUS  JJIEKTPUUYECKOTO
3apsiga, 3akoH KynoHa, mnpu 3TOM  pasznuyarh  CIOBECHYIO (QOpPMYJIUPOBKY 3aKOHa, €ro
MaTeMaTH4eCKOe BhIPaXEHHUE U YCIOBHS (IpaHullbl, 001acTH) IPUMEHUMOCTH;

- OOBSCHATH OCHOBHBIE TPHUHIMUIBI JEHCTBHS MAallUH, TPUOOPOB H  TEXHHUYECKUX
YCTPOICTB;  pa3nuyarh  YCIOBHUA WX  O€30IaCHOrO  HCIIOJIb30BAHHMS B ITOBCETHEBHOM
KHU3HU;

- BBIMOJHATH OKCIIEPUMEHTHl TI0 HCCIEJOBAHUIO (PU3MUECKUX SBJICHUH H TPOIIECCOB
C WCHOJB30BAaHMEM TMPSAMBIX, ¥ KOCBEHHBIX HM3MEpPEHHH, TpH OTOM  (POPMYIUPOBATH
npobseMy/3anaqy u TUTIOTE3Y y4e0HOTO IKCIIEPUMEHTA, coOuparh YCTaHOBKY
U3 MIPEUI0KEHHOTO 000PYI0BaHUS, TPOBOIUTE OMBIT M (POPMYITHPOBATH BEIBOIBI;

- OCYIIECTBJIATh TPSMBIE ¥ KOCBEHHBIE W3MEPEHUs (U3UYECKUX BEIHYMH, TPU ITOM
BEIOMpAaTh  ONTHUMAJIBHBIA  CIIOCOO  WM3MEpPEHWUST W HWCHOJB30BAaTh  M3BECTHBIE  METOBI
OLIEHKH MOTPEIIHOCTEN N3MEPEHUI;

- HCCNeAOBaTh 3aBHUCHUMOCTH MEXIy (U3MYECKUMM BEJIMYMHAMHM C  HCIOJb30BAaHUEM
NOpSIMBIX ~ HU3MEPEHUH, TMpH ITOM KOHCTPYHpPOBAThb YCTAHOBKY, (PUKCHpOBaTh  pe3ylbTaThl
MOJIyYUeHHOM 3aBUCUMOCTH  (U3MUYECKMX BEIMYMH B BuAe Ta0nul U rpaguKoB, JeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

- coOmoaTh MpaBmiia 0€30MaCHOTO TPy/Ja MPHU MPOBEACHUH MCCIICIOBAHUN B paMKax Y4eOHOTO
OKCMEPUMEHTa, Y4eOHO-HCCIEA0BAaTEIbCKOM M MPOEKTHON JEsITeNbHOCTH C  HCIHOJB30BaHUEM
W3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

- pewaTrh pacy€THbIE 3aJaud C SIBHO 33JaHHOM (U3WYECKON MOJENbl0, HCIONb3Ys
(buznyeckue 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7jauu BBIOUPATh (PU3HUECKYIO MOJIEIb,
BBIICTISTh ¢buznueckue BEJIMYUHBI u bopmyIbL, HEOOXOUMbIE
g e€ pelieHHs, MPOBOAUTH pacu€Thl W OLEHUBATh pPEaJbHOCTh IOJYYEHHOIO 3HAYCHUS
(bu3nuecKoi BEIUYUHBL;

- pemaTb  KayeCTBEHHbIE  3a/Jlayd:  BBICTpaWBaTh  JIOTMYECKH  HEMPOTHUBOPEUHUBYIO
LENOYKY  pacCyKIeHHMH ¢  Oomopodl  Ha  M3Y4YEHHbIE  3aKOHBI,  3aKOHOMEPHOCTH H
¢buznueckue BICHUS;

- UCHONB30BaTh MpPU PEIICHUH Yy4EOHBIX 3a7Jad  COBPEMEHHbIE  HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIS MOKCKa, CTPYKTYpPUPOBAHUS, UHTEPIIPETALINH u peCTaBICHUS
y4yeOHOIl ¥ HayyHO-TIOMYJISApHOM WHGPOpMAlMK, TOIYYEHHOM M3 pa3IMYHBIX HCTOYHHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOIy4aeMyt0 HHPOPMAIIHIO;

- TNPUBOJUTH  IpPHUMEpPbl  BKJIAJa  POCCHHCKMX M 3apyOeXHBIX  Y4YEHBIX-(DU3HUKOB
B pa3BUTHE HayKH, OOBSCHEHHE TIPOLIECCOB OKPYKAIOIIETO MHpPA, B pa3BUTHE TEXHUKU MU
TEXHOJIOTHH;

- HUCNOJIb30BaTh  TEOPETHYECKHME 3HAHUS 1O  (U3MKE B  TOBCEJHEBHOW  KHU3HH
s obecriedueHWs  0e30MacHOCTM  NMpU  oOpalleHud ¢ npubopaMM M TEXHUYECKUMHU
YCTPOMCTBAMM, Ul COXPAaHEHHMS  3/I0pOBbsI M COONIOAEHUS  HOPM  DKOJOTMYECKOIO
MIOBEACHUS B OKPYXaIOLIEH cpene;

-paboTatb B TpyHNe C BBIIOJHEHHEM pa3IMUYHBIX COLMAJIBHBIX pOJIEH, IJIAaHUPOBAThH



paboty TPYIIIBI, palMOHAIBHO pacpenensaTh 00s13aHHOCTH u IIJIAHUPOBATH
JNEATENbHOCTh B HECTAHJAPTHBIX  CHUTyalUsX, AaJCKBAaTHO  OLEHHUBATh  BKJIAJX  KaXJOIO
U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMAaTPUBAEMON IPOOIEMBI.

K xonmy oOydenuss B 11 KkJjacce mpenMeTHble pe3ylbTaThl Ha 0a30BOM  ypPOBHE
JOJIKHBI OTPaXKkaTh C()OPMUPOBAHHOCTH Y 00YJAIOLIUXCS YMEHUMN:

- JIMOHCTPHpOBaTH Ha TpUMEpax poilb W MecTto (GU3MKA B  (POPMHUPOBAHUH
COBPEMEHHOM  HAy4yHOM  KapTMHBl MHpA, B  Pa3BUTUM  COBPEMEHHOM  TEXHHKH U
TEXHOJIOTUH, B IPAKTUYECKOM  JEATEIBHOCTH  JIFOACH, LIEJIOCTHOCTE U €UHCTBO
($u3nuecKoil KapTUHBI MUPA;

- Y4YMTHIBaTh TpPaHUIBl [PUMEHEHUS U3YYEHHBIX (QU3MYECKHMX MOJEJe: TOYEUHBIH
ANIEKTPUYECKUI 3aps], Jy4 CBeTa, TOYEYHbIM HCTOYHMK CBETa, SJEpHas MoOJieNb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO A]Ipa MPH pelieHnn GU3NYECKUX 3a/1a4;

- pacro3HaBaTh (u3MyecKkue sABIEHUS (TMpolecchl) M OOBACHATH HX Ha OCHOBE
3aKOHOB  JJIGKTPOJMHAMUKM W KBAHTOBOM  (U3MKU:  DJIEKTpUYecKass  MPOBOAMMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHYECKOE, MarHMTHOE JnecTBUs TOKa, B3alMO/IeIiCTBHE
MarHuTOB, D3JEKTPOMarHUTHas  WHAYKIUS, JIEHCTBME MAarHUTHOIO TOJS Ha  IPOBOJHUK
C  TOKOM W  JBWXKYIIMMCS  3apsn, JNIEKTPOMArHuTHble  KoJebaHus U BOJHBI,
NpSIMOJIMHENHOE  paclpoCTpaHEHHE  CBeTa,  OTpaKeHHe,  IpejomJieHHe,  UHTepdepeHuus,
Iupakuuss W [oJdsApu3alMs  cBeTa, JAMcIepcus  cBera,  (oTodnexTpuueckuit  3ddext

(boToapdexr), CBETOBOE  JIaBJICHWE,  BO3HUKHOBEHHE  JIMHEHYATOro  CIEKTpa  aToMa
BOJIOPO/Ia, ECTECTBEHHASI M UCKYCCTBEHHAs! PaINOAaKTUBHOCTE; -
OIIHCHIBATH W3yUYCHHBIC CBOWCTBa BEIIECTBA (ameKkTpuyeckue, MarHuTHEIE,

ONTUYECKUE,  AJIEKTPUYECKYI0O  NIPOBOAMUMOCTh  Pa3jIMYHBIX  CpeA) M  DIIEKTPOMAarHUWTHBIE
gBIeHUs  (IIPOLECChl), HCMONb3ysd  (PHU3MYECKHe BEIMYMHBL:  JJEKTPUYECKUM  3apsa,  cuja
TOKa, ANIEKTPUYECKOE HaIpsHKEeHNe, JNEKTPUYECKOE COTIPOTHUBIICHHE, pa3HOCTh
MOTEHIIMAJIOB, DJJEKTPOJABMXKYIIAasl Cuia, paboTa TOKa, WMHIYKIUS MarHUTHOTO TIOJs, cuja
Awmnepa, cwia  JlopeHua,  HMHIYKTMBHOCTb  KaTyIIKW,  DHEPTrUs  DJIEKTPUYECKOIO U
MarHUTHOTO TMOJIei, MepuoJ ¥ 4YacToTa KoieOaHuil B KoseOaTeJIbHOM KOHTYpe, 3apsa U
CWila TOKa B  Tpollecce TapMOHMYECKHMX  DJIEKTPOMArHUTHBIX  KojebaHud,  QokycHoe
paccTosHME€ W ONTWYecKas  Cujia  JIMH3bl, [pU  ONHCAHMM  MPaBWIBHO  TPAaKTOBaTh
Gbu3nuecKuif CMBICT HCMOJB3yeMbIX BEJIMYUH, HUX OO0O3HAUYEHUsS U EIWHUIBL, YKa3bIBaTh
(hopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (DU3HUECKYIO BETUYUHY C IPYTUMH BEIMYMHAMU,

- ONHCHIBaTb H3YYCHHbIC KBAaHTOBbIE SIBJICHHUS U IPOLECCH, MCIOJb3yd (U3NUYEcKHe
BEJIMYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M 4YacToTa CBETa, OHHEPrus
u uMmiyibc (GOTOHA, MEPUOJ MoJypacnajga, SHEpPrusi CBA3M AaTOMHBIX SAep, IpU OMHMCAHUH
IPAaBUIBHO TPAKTOBaTh (PU3MUYECKHH CMBICT HCIOJIb3YeMbIX BEJIMYMH, HMX OOO3HAYeHHUS U
€IMHUIIBI,  YKa3bIBaTh bopmysbl, CBSA3BIBAIOLINE  JAHHYIO bu3nueckyro BEJIMYNHY
C IpYTUMU BEJIMYMHAMHU, BBIUUCIATH 3HAaU€HUE (PU3NUECKON BEJINYHHBI,

- AaHAJTU3UPOBATh (PU3MUECKUE MTPOLIECCHI U SBJICHUS, UCTIONb3Ys (PU3NUecKre 3aKOHbBI U TPUHIUIIBL:
3ak0oH OMa, 3aKOHBI NIOCJIEI0OBATEIBHOTO U MAapAJUIEIbHOTO COEIMHEHUS TPOBOJHUKOB, 3aKOH Koy -
JleHua, 3aKOH JIEKTPOMArHUTHOW MHAYKIMH, 3aKOH MPSMOJIMHENHOTO PacpOCTPAaHEHHS CBETA, 3aKOHBI
OTpPa)KEHHsI CBETA, 3aKOHBI NPEIOMJICHHUs CBETa, ypaBHeHHe DWHiTeiHa i ¢doTodpdekra, 3aKoH
COXPAaHEHUs DHEPIUH, 3aKOH COXPaHEHUsS UMITYJIbCa, 3aKOH COXPAHEHUs JIEKTPUUYECKOTO 3apsia, 3aKOH
COXPAaHEHHUsI MacCOBOTO YMCIIA, NOCTyaaThl bopa, 3aK0H pagloakTUBHOIO pacnaja, Ipy 3TOM pa3InyaThb
CIIOBECHYIO (bopMyITHPOBKY 3aKOHa, ero MaTeMaTHYECKOe
BbIpa)KEHUE U YCIOBU (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;



- OIpeNeNsATb  HANPAaBICHHE  BEKTOpa  HMHAYKIMHM  MAarHUTHOTO  IIOJS  IIPOBOJHHKA
C TOKOM, cuJibl AMniepa u cuiibl JlopeHia;

- CTPOMTb U ONUCHIBATh M300paK€HHE, CO3JaBAaEMOE€ IUIOCKUM  3E€pKajloM, TOHKOMH
JIMH301M;

- BBIMOJHATH OKCIIEPUMEHTBHl TI0 HCCICJOBAHUIO (U3UYECKUX SBICHUH M  MPOIECCOB
C WCHOJB30BAaHMEM TMPSAMBIX, M KOCBEHHBIX H3MEPEHHH: TpH OTOM  (QOPMYIHUpPOBATH
npobiemy/3agaay u TUIIOTE3Y y4eOHOro JKCIIEpUMEHTA, cobuparb YCTaHOBKY
U3 MPEUI0KEHHOTO 000PYA0BaHUs, TPOBOAUTH ONBIT M (HOPMYITHPOBATH BHIBOIBI;

- OCYIIECTBIIATh TPSMBIE ¥ KOCBEHHBIE HW3MEpEHUs (U3UYECKUX BEIWYUH, NpPU ITOM
BBIOMpAaTh  ONTHUMAJIbHBIA  CIIOCOO  WM3MEPEHUST M HUCHOJb30BAaTh  HM3BECTHBIE  METOMBI
OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

- HcCCeNoBaTh  3aBUCUMOCTH  (U3MYECKUX BEJIMYMH C  MCIOJIB30BAaHMEM  MPSIMBIX

M3MEpEeHUuN: IIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3YIIbTATHI

MOJIyYUEHHON 3aBUCHMOCTH  (U3MYECKMX BEIMYMH B BuAe TaOnui U rpapukoB, JAenaThb
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMUS; - coOno1aTh
IpaBuIIa 6€e3011acHOro Tpyaa npu IPOBEJICHUU HCCIeI0OBaHUI B paMKax
y4ueOHOTO AKCIEPUMEHTA, y4eOHO-HCCIIeI0BATEIbCKON u MIPOEKTHOM JIeSITeNIbHOCTU

C UCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYIOBAHUS;

- pewaTh pacy€THBIE 3aJaud C SIBHO 33JaHHOM (U3MYECKON MOJENbl0, HCIONb3ys
¢usznueckue 3aKOHbBI W TNPHUHLMIBL, Ha OCHOBE aHalu3a YyCJIOBHS  3aJauyd  BBIOMpATh
¢u3znyecKyr0o MoOJeNb, BBIACNATh (QU3MYECKHE BEIUYUHBI M (OPMYJbl, HEOOXOAMMBIE s
e€ pelleHus, MPOBOAUTh pacuéTbl U  OLEHMBATH PEAITBHOCTh  IOJYYEHHOIO  3HAYCHUS
(hbM3UYECKON BEITUYHHBL;

- pemlaTb  KAuyeCTBEHHbIE  3a/aud:  BBICTPaWBaTh  JIOTUYECKH  HENPOTHUBOPEUUBYIO
LENOYKy  pacCyXkJeHHMM ¢  Oomopoll  Ha  W3y4EHHbIE  3aKOHBl,  3aKOHOMEPHOCTH U
(dbu3uvecKue SBICHNUS,

- WCIOJB30BaThb IPU  pPEUIEHMHM y4eOHBIX 3a7ad  COBPEMEHHbIE  HMH(OpPMaIOHHBIE
TEXHOJIOTUU Ui HIOUCKA, CTPYKTYpUpPOBaHUS, UHTEpIIpeTaluu u IIpeJCTaBICHUS
yu4eOHOH UM HAy4yHO-NIONYJISApHOH HH(pOpMALMU, NOJIYYEHHOM M3 Pa3IMYHBIX HCTOYHHUKOB,
KPUTHYECKH aHAIM3UPOBATH MOIY4aeMyt0 HHPOPMALIHIO;

- OOBACHATh MNPUHLIMIIBI JAEHCTBUS MallMH, HNOPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pas3nuyarh yclIoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

- NpPUBOJUTH  IPUMEpPbl  BKJIAJa  POCCHUHCKMX M 3apyOeKHBIX  Y4YEHBIX-(DU3HUKOB
B pa3BUTHE HAayKH, B OOBSACHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHUpPA, B pa3BUTHE TEXHHUKH
U1 TEXHOJIOTHIA;

- HUCNOJIb30BaTh  TEOPETHYECKHME 3HAHMS 1O  (U3MKE B  IOBCEJHEBHOW  KU3HU
s obecriedyeHust  0e30MacHOCTM  NpU  oOpaiieHud ¢ npubopaMM UM TEXHUYECKUMHU
YCTpOMCTBaMM, Ul COXpAaHEHMs  3/0pOBbsl M COOJIOACHUS  HOPM  3KOJOIMUYECKOTO
IIOBEJICHUS B OKPYXKaIOIleH Cpene;

- paboTaTh B TpyIIe C BBINOJHEHHEM PA3IMUHBIX COLMAIBHBIX POJEH, MIaHupOBaTh paldoTy
IPYIIIbI, palnoHaIbHO pacnpenensiTb 00513aHHOCTH U IUTAHUPOBATH
JESITEIBHOCTh B HECTAHJAPTHBIX  CUTyalMsAX, aIEKBAaTHO  OLEHWUBAaTh  BKIAJ  KaXKJOro
U3 YJaCTHUKOB TPYIIIBI B PEIICHUE pacCMAaTPUBAEMON POOIEMBI.



KAJEHJIAPHBIN TIJIAH.

10 kaacc.

(68 yacoB, 2 yaca B Hej/1eJI10)

K-Bo Pa3znenbl, TeMbl, IPOrpaMMHOe OcHoBHbIE BU/bI 1eSIT-TH
4acoB cojepiKaHue o0yuarommxcst

2 Pazgen 1. @u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
du3nka - HayKa 0 IPUPOJIE. W3ydeHne HaydHBIX (SMIIUPUYECKUX U
Hay4nble MeTo1bI TO3HAHUS TEOPETHUYECKHX ) METO/IOB TIO3HAHUS
OKpPY’KaIOILIEro MUpa. OKpPYKaloIllero MHpa.
Ponb skcniepumenTa u Teopuu OO0cyxIeHre TpaHnIl IPUMEHIMOCTH
B IIpoliecce O3HAHUS TPUPOIbI. (bU3NIECKNX 3aKOHOB M TEOPHIA.
DKCIIepUMEHT B (PU3HKE. Pabora B rpymnre 1o noaroToBke
MonennpoBanue Gu3NYECKUX KOPOTKHX COOOIIEHHI 0 pOoJIM U MeCTe
ABJICHUH U nporieccoB. HayuHnsie (GU3MKY B HAyKe U B MPAKTUYECKOM
runoTe3sl. Duzndeckne 3aKOHBI U JEeSITENIbHOCTH JIIOJIEH.
Teopuu. ['paHuIIbI IPUMEHUMOCTH JlemoHCTpalys aHaJIOTOBBIX U
¢duzmveckux 3akoHOB. [IpuHIIUTT U (PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB,
COOTBETCTBUS. KOMITBIOTEPHBIX TATYUKOB.
Ponb u mecto ¢usuku OcBO€HHE OCHOBHBIX TPUEMOB PaOOTHI
B (OPMUPOBAHUHU COBPEMEHHOM ¢ udpoBoit maboparopueit mo pusuke
HAay4YHOUW KapTUHBI MUDA,
B MIPAKTUYECKON JESITENbHOCTH JIOIeH

18 Paszgen 2. MexaHuka

5 2.1 Kunemamuka

MexaHnuueckoe ABUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBUKeHUs. Cuctema oTcuéra.
Tpaexropus.

[Tepemerienue, CKOpOCTh (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MaTepHAIbHON TOUKH,
UX MPOEKIIMU HA OCH CUCTEMBI
koopauHat. CiioxeHue
MEPEMELIEHUN U CIIOKEHUE
CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE
MPSIMOJIMHENHOE IBUXKEHUE.

I' paduku 3aBUCIMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS, MYTH U
nepeMenieHus MaTepuaibHON TOUKU

HpOBeI[eHI/Ie OKCIICPUMCHTA: U3YUCHUC
HCPABHOMCPHOI'O ABHXXCHHA C LI CIIBIO
OIIPCACIICHUSA MT'HOBEHHOM CKOPOCTH;
HCCJIICA0BAaHNUC COOTHOICHUA MCKIY
MyTiIMHU, HpOﬁ,Z[CHHLIMI/I TCJIOM

3a MOCJICA0BATCIIbHBIC PABHLIC
MMPOMCIKKYTKH BpEMCHU IIPpU
PaBHOYCKOPCHHOM JABUKCHUU

C HavaJIbHOM CKOpPOCThBIO, paBHOﬁ HYIIIO;
N3YUCHHUC NBHUKXCHUS IIAPpUKA B BSI3KOM
KUAKOCTHU,; U3YUCHUEC NBUKCHUA TCJIA,
6pOH.ICHHOF O TOPHU30HTAJILHO.
OOBsCHEHNE OCHOBHBIX IPpUHIIUIIOB
JIEeNCTBHUS TEXHUISCKUX YCTpOﬁCTB,
TAaKUX KaK: CIIMAOMETP, LICIIHBIC U
pCMéHHBIe nepcaaduun IBUIKCHUA, U




OT BPEMEHH.
CBoboHOE majsieHue. Y CKOpeHue
cBOOOTHOTO TIa/ICHHS.
KpuBosmHeliHOE nBUXKEHNUE.
JIBM>KEeHHE MaTepuaibHOU TOYKU
10 OKPY>KHOCTH C IMOCTOSIHHOM 10O
MOJIYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHEHHAsA CKOPOCTb.
[lepnon u yactoTa oOpaleHHS.
LenTpocTpeMuTenbHOE YCKOPEHHE.
TexHnueckne ycTpoicTsa u
MIPaKTUYECKOE TPUMEHEHHE:!
CHUIOMETP, JBMXKEHHUE CHAPSJIOB,
LIENTHbIE U PEMEHHBIE Nepeaayn

YCIIOBUI UX O€30TaCHOTO
MCII0JIb30BaHUS B IOBCEIHEBHOM
KHU3HU.

Pemenue pacuérHbIx 3a/1a4 ¢ IBHO
3aIaHHOH (PU3UIECKON MOJICTIBIO

C UCMOJIb30BaHUEM OCHOBHBIX (POPMYI
KHHEMAaTHKH.

[Toctpoenue u ananu3 rpaduKkoB
3aBUCUMOCTEN KHHEMaTHYECKUX
BEJIMYMH OT BPEMEHU

JUIsL PABHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
PSMOJIMHEHOTO

JIBYDKCHUSI.

PacnioznaBanue ¢pu3znyeckux sBI€HUN
B YYEOHBIX ONBITAX U OKpYXKaroIlen
YKU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJMHEITHOE
JIBYDKEHUE, CBOOOHOE MaieHue Te,
JBUKEHHE 110 OKPYKHOCTH.

Ornucanne MEXaHMYECKOTrO JIBUKECHUS
C UCMOJIb30BaHUEM (PU3UUECKHUX
BEJIMYMH: KOOPAWHATA, yTh,
nepeMeIleHue, CKOPOCTh, YCKOPEHHE.
PabGota B rpynmnax npu riaHupoBaHUH,
IPOBEIECHUH U UHTEPIpPETALUN
pe3y/IbTaTOB ONBITOB U aHAJIM3E
JIOTIOJIHUTEIIbHBIX UCTOYHUKOB
uH(pOpMaLIUU IO TEME

2.2 Jlunamuka

[IpuHUIKIT OTHOCUTENBHOCTH
I'anunes. IlepBeiit 3akoH HproToHA.
HNuepunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun
cymnepro3uiuu cui. Bropoii 3akox
HrroToHa aiist MatepuaaibHON TOUKH.
Tpertuii 3akoH HproToHa

JUIS MATEPUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSL.
Cuna tsxectu. [lepBas
KOCMHYecKasi CKopocTb. Cuia
ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (moxos,
CKOJIb)KCHUS, KAUCHUS).

Cuna tpenusi. Cyxoe TpeHHe.

Cuna TpeHus CKOJIbXKEHUS U CHIIa

CpaBHeHME MacC B3aMMOACHCTBYIOIINX
Tel.

W3ydeHre 3aBUCUMOCTH CHIIBI
VIPYrocTH OT Aedopmannu; cpaBHEHHE
CHWJI TPEHHUSI TIOKOSI, KAaUeHUs U
CKOJIB)KEHUS.

OObscHEeHrE HEBECOMOCTH.
[TpoBeneHue sKciepuMeHTa:
UCCIIeTOBAaHUE 3aBUCUMOCTHU CHII
YIPYTOCTH, BOSHUKAIOIINX B TPYKUHE
U PE3MHOBOM 00pasiie, OT Ux Aedopmalny;
U3y4eHUe ABMKECHUS

Opycka Mo HaKJIOHHOH TNIOCKOCTH;
HCCIIeIOBaHUE YCIIOBUN PaBHOBECHUS
TBEPIOTO TeNA, UMEIOLIETO OCh
BpAaIlICHHUS.

OOBbscHeHne 0coOeHHOCTEM




Tpenust mokosi. Koadunuent
TpeHust. Cuiia CONpoTHUBICHUS
MIpU ABMKEHUU TeJIa B )KUJIKOCTU
WJIM rase.

[TocTynarenbHoe U BpalaTeabHOE
JBUKCHHE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH
BpaieHus. [lmevo cunbl. YcenoBus
paBHOBECHS TBEPIOIO TEIIA.
TexHnueckue ycTpoicTsa u
MPaKTUYECKOE TPUMEHEHHE:!
TIOIIIUITHUKY, JBUKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB

PaBHOMEPHOTO U PaBHOYCKOPEHHOTO
MPSIMOJIMHEIHOTO JIBMYKCHHUS,
CBOOOHOTO MAaJCHHS TEII, JIBUKCHUS
M0 OKPYKHOCTH Ha OCHOBE 3aKOHOB
Hprotona, 3akoHa BCEMUPHOTO
TATOTCHUSL.

OObsicHEeHNE OCHOBHBIX MTPUHITUTIOB
JCHCTBUS TIOIIIMITHUKOB U UX
MPAKTHYECKOTO TPHUMCHCHUS.
OOBbsicHeHNE ABMKCHHS HCKYCCTBECHHBIX
CITyTHUKOB.

Pemenne pacy€THbIX 337124 C SIBHO
3aIaHHOM (PU3NYECKON MOJCIIBIO

C UCIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
U GOopMyJ IMHAMUKH.

Pacnio3naBanue Gpu3nyecKkux siBIEHUN
B Y4EOHBIX ONBITAX U OKPYXKaroIIen
YKU3HH: WHEPIIHS, B3aMMOJICHCTBUE TEJI.
AHanu3 pU3NYeCcKuX MpoIeccoB 1
SIBJICHUH C MCTIOJb30BAaHNEM 3aKOHOB U
MIPUHIIAIIOB: 3aKOH BCEMUPHOTO
tarotenus, |, II u III 3akons!r HeroToHA,
MPUHLIMIT CYTIEPIIO3UINH CUJI, TPUHIIMIT
PaBHONPABHOCTH MHEPIMATIBHBIX
CHCTEM OTCYETA

2.3 3axonwl coxpanenus 6 mexaHuke

Nmnynbc maTepuanbHON TOUKH
(Tema), cucTeMbl MaTEPHATBHBIX
To4eK. IMITynbe cuibl 1 U3MEHEHUe
HMITyJIbCa TeJla. 3aKOH COXpaHEHUs
HUMITyJbca. PeakTuBHOE IBH>KEHHE.
PabGora cunpl. MOIIHOCTE CHJIBI.
Kunernueckast sneprus
MaTepUaILHOM TOUKHU. Teopema

00 M3MEHEHUU KUHETUYECKON
SHEPrUH.

[loreHunanpHas sHeprus.
[loTeHumanbHas SHEPTUs yIpyro
ne(OPMUPOBAHHOMN MPYKUHBI.
[loTreHumanpHas sHEprUs Tena
BOJIM3U TIOBEPXHOCTHU 3EMITH.
[loTreHunanpHbIE U
HEMOTEHIMaIbHbIe CHIIbl. CBA3b
paboThI HEMTOTEHIIMATBHBIX CHJIT

C UBMEHEHUEM MEXaHHYECKOU
SHEPTUM CUCTEMBI T€Jl. 3aKOH

[IpoBeneHuE FIKCIEPUMEHTA: U3YYCHUE
a0COJIIOTHO HEYIPYToro yaapa

C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB;, HCCIICOBAHHUE
CBsI31 PabOThI CHIIBI C K3MEHEHHUEM
MEXaHUYECKON SHEPruu Tela

Ha NMpUMEPE PACTSHKEHUS] PE3NHOBOTO
KIyTa.

Or1ieHKa aOCONIOTHBIX M OTHOCHUTEIBHBIX
MOTPEUTHOCTEH M3MepeHU (PU3UICCKUX
BEJIMYMH.

Pemenue pacy€THbIX 3a/1a4 C IBHO
3a/laHHO# (PU3UYECKOM MOIETIHIO

C HCIIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
U GopMyJ IMHAMUKH U 3aKOHOB
COXpaHEHUS.

Pemenne kauecTBEHHBIX 3a/a4

C OIIOPOW Ha U3YUYEHHBIE B pa3Eie
«MexaHukay 3aKOHbI, 3aKOHOMEPHOCTH
U QU3HYECKUE STBICHHUS.




COXPAaHEHUS MEXAHUYECKOU
SHEPIUH.

Ypyrue v Heynpyrue CTOJKHOBEHHS.

TexHuueckue ycTpoucTsa u
MIPAKTHYECKOE IPUMEHEHHUE:
BOJIOMET, KONEP, NPYKUHHBIN
IIACTOJIET, IBUKECHHUE PAKET

Ornucanre MEXaHUYECKOTO JIBHXKEHHUS C
UCIIOJIb30BaHNEM (PU3NYCCKUX BEITUYHH:
MMITYJIbC T€Jla, KHHETUYECKasi JHePrusi,
MOTEHIMATbHAS YHEPTUs, MEXaHUYECKas
paboTta, MexaHWYECKasi MOIITHOCTb.
Ananmu3 GU3NYECKUX MPOLIECCOB U
SIBJIEHUM C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHHUS MEXaHUYECKOU SHEPTHH,
3aKOHA COXpPaHEHUsI UMITYJIbCA.
OObsicHEeHE OCHOBHBIX MTPUHITUTIOB
JIEUCTBUSI ¥ IPAKTHYECKOTO
MIPUMEHEHHUS TEXHUYECKUX YCTPOUCTB,
TaKnX Kak: BOJOMET, KOTIED,
IIPYKUHHBIN ITUCTOJIET.

OObscHEHNE ABMKEHUSI PaKeT C ONOPO
Ha W3Y4YCHHBIC (PU3UUECKHUE BEIIMUUHBI U
3aKOHBI MEXaHUKH.

Hcnonp30Banue Mpu NOATOTOBKE
COOOIIEeHN O MPUMEHEHHH 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTUM TSI
MOMCKA, CTPYKTYpUPOBaHMS,
MHTEPIIPETALNK U IPEICTaBICHUS
uH(pOpMaLUY, KPUTHUECKUN aHAIIN3
oTy4aeMoit nHGOopMaIiu

[IpoBeneHnE KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAaHUM 3aBUCUMOCTEHN
buznyecKux BeTWYHH, IPOBEPKa
MPEJIOKEHHBIX TUIIOTE3
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Pasznea 3. MoJieky/sipHasi pu3uKa 4 TEPMOAMHAMHUKA

3.1 Ocnoevt MKT

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIIPHO-KMHETHYECKOMI
TEOPHUH M UX OMBITHOE 00OCHOBAHUE.
BbpoyHOBCKOE ABUXKEHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aHMO/JICHCTBHS YaCTHII BEILIECTRA.
Moenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEI U
0OBsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE ATHUX Mojenei. Macca u
pa3mepsl MoJieky. KonndecTBo
BemiectBa. [loctosinHas ABoraapo.
TennoBoe paBHOBECHE.
Temmeparypa u e€ u3MepeHue.

ITpoBenenue 3kciepuMeHTa:
OIIPEJEIIEHNE MacChl BO3yXa

B KJIACCHOW KOMHATE Ha OCHOBE
U3MepeHuit 00béMa KOMHATHI, JaBJICHUS
Y TEMIIEpATyphl BO3/lyXa B HEMl;
HCCJIEJOBAaHUE 3aBUCUMOCTH MEXTY
rapaMeTpamu COCTOSIHUSI pa3peKEHHOTO
rasa.

OreHka abCOMIOTHBIX M OTHOCUTEIbHBIX
HOTPEUIHOCTEeNH N3MepeHni (pru3nyecKux
BEJIMYHMH.

OOBbsicHEeHHE OCHOBHBIX IPUHITUIIOB
JeiicTBUI TepMoMeTpa 1 GapoMeTpa u
YCIOBUH UX O€30TaCHOTO




[Ixana remneparyp Llenscus.
Mogeins uieanpHOTO rasa.
OcHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETHYECKO U
TEOPUHU U/I€aTBHOTO ra3a.
AGcomoTHas TemrepaTypa Kak Mepa
CpeaHEeN KUHETUYECKOM SHEPruun
TEIUIOBOTO JIBM)KEHUS YaCTHUIL Ta3a.
[IIxasa remneparyp KenbBuHa.
['a30BbI€ 3aKOHBI. YpaBHEHHE
MenneneeBa-Kianeipona.

3axoH [lanbToHa. M3ompoueccsl B
UJI€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.
I'padmueckoe npeacraBneHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa,
nzo0bapa.

TexHnueckue ycTpoicTBa u
MPaKTUYECKOe MPUMEHEHHE:!
TEPMOMETP, OapOMETp

UCTIOJIb30BAHUS B IIOBCETHEBHON
KHU3HU.

PacnioznaBanue (pu3MYECKUX SIBICHUN
B y4eOHBIX OIIBITAX ¥ OKPY)KAIOLIEH
XKU3HU: U y3us, OpOyHOBCKOE
JIBIDKEHUE.

Onucanue TEIIOBbIX SIBICHUI

C HMCIIOJIb30BaHUEM (PU3UIECKUX
BEJIMYMH: JIABJIICHUE ra3a, TeMIeparypa,
CpeIHssI KHHETHYECKasi SHEPTUs
Xa0THUYECKOTO JIBM)KEHUST MOJIEKYII,
CpeIHEKBAIPaTUYHASI CKOPOCTH MOJIEKYIL.
AHanu3 pU3NYeCKuX MpoleccoB 1
sIBIICHHI ¢ ucnonb3oBanneM MKT,
ra30BbIX 3aKOHOB, CBS3U CPEIHEN
KMHETUYECKOMN SHEPIUH TETIOBOTO
JBIKECHHSI MOJIEKYJT ¢ aOCOJTFOTHOM
TEMIIEPaTypPOH.

Penrenune pacu€THBIX 3a71a4 C SIBHO
3aJlaHHON (PU3UIECKON MOJIETIBIO

C HCIIOJTb30BaHHEM OCHOBHBIX
nosnoxenni MKT, 3akoHOB 1 hopmy
MOJIEKYJISIPHOH (DU3UKH.

Pabora B rpymnmnax npu miaHupOBaHUU,
MPOBEJCHUH U UHTEPIIPETALIUU
PE3yJIbTaTOB OIBITOB U aHAIIN3E
JOTIOTHUTEIbHBIX HCTOYHUKOB
uH(pOpPMaLIUU IO TeMe
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3.2 OcHnoevl mepmoounamuxu

TepmoanHaMuueckasi CUCTEMA.
Buytpenusis sHeprus
TEPMOIUHAMHYECKON CHCTEMBI U
CHocoObI €€ U3MEHEHHUS.
KonunuectBo Temnots! u paboTa.

BHYTpeHHSIH QHCPIrusa OAHOATOMHOI'O

HAeaIbHOro raza. Buasl

TCIUIONCpeaavu: TCIJIOMPOBOAHOCTD,

KOHBCKIUA, U3ITYUYCHHC. Y enpHas

TEINIOEMKOCTH BEIIECTRA. KoaunuectBo

TEIJIOTHI
MIpU TeIUIonepeaaye.

[TonsiTie 06 anuabaTHOM mpoIiiecce.
[IepBrIil 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHne nepBoro 3aKkoHa
TEPMOJAMHAMHUKHU K U30TPOLIECCAM.
I'padmyeckas nHTEpIIpEeTALIUS
paboTsl raza.

IIpoBenenue 3KCiepuMeHTa: U3MEPEHNE
YAEIbHOU TEIIOEMKOCTH BEILIECTBA.
OreHka abCOMIOTHBIX M OTHOCUTEIbHBIX
HOrPELIHOCTEN U3MepeHNH (PU3NIeCcKux
BEJIMYHH.

W3ydenue moaeneit mapoBoi TypOUHBI,
JIBUTATENIsl BHYTPEHHETO CrOPaHus,
PEaKTUBHOIO JABUTATEIIA.

OOBbsicHEeHHE NPUHIMIIOB IeHCTBUS U
yCIOBHH 6€3011aCHOTO MCIIOJIb30BaHUS B
MIOBCEHEBHOM KU3HU JIBUraTENIs
BHYTPEHHETO CropaHHsi, ObITOBOTO
XOJIOJWIIbHYUKA, KOHIUIUOHEDA.
Onucanune CBONWCTB TEN U TEIIOBBIX
ABJICHUH C UCIIOJIb30BAHUEM
(¢u3nUecKux BEIMYUH: JIaBJICHHUE ra3a,
TEMIIEpaTypa, KOJIUYECTBO TEILIOTHI,
BHYTPEHHSS HEprus, paboTa rasa.




BTopoi 3aKk0OH TepMOAVHAMUKH.
HeoOparumocTs nporeccos

B IIPUPO/IE.

Tennobie MammHbL. [IpuHIHATEL
JCWCTBUS TETJIOBBIX MAITUH.
[IpeoOpazoBanmst SHEPTUU

B TETUIOBBIX MAIlIWHAX.
KoaddurmenT noneznoro jaercTBus
TEIJIOBOYM MAallIMHBI.

Hukn Kapho u ero ko3 duument
MIOJIE3HOTO JECUCTBUA.
DKOJIOTHYECKHE MTPOOIEMbI
TETUIOOHEPTETUKH.

TexHnueckne ycTpoicTsa u
MPAaKTUYECKOE TIPUMECHEHUE:
JIBUTATENIb BHYTPEHHETO CTOPaHus,
OBITOBO XOJIOMIIBHHK,
KOH/IUIIMOHED

Pemenue pacuérHbIx 3a/1a4 ¢ IBHO
3a/IaHHOM (PU3UIECKOM MOICTIBIO

C HMCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
U GOpMYI MOJEKYISIpHOU (PU3HKH U
TEPMOAUHAMHKH.

Pemnenne xauecTBEHHBIX 3a7a4

C OIOPOM Ha U3yUYECHHBIE B pa3jeie
«MonexynsipHast Gpu3nuKa U
TEPMOJANHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBIICHHUSL.

PaGora B rpynnax npu ananuze
JIOTIOJTHUTEIIHHBIX UCTOYHUKOB
uH(pOpMaLUU IO TeEME

3.3 Acpecammnvie cocmosanusa eeutecmea. Dazoevie nepexoonvl

[TapooOpazoBanre U KOHICHCAIIHS.
Hcnapenue u KureHue.
AOCOIIOTHAS M OTHOCHUTEILHAS
BJIAKHOCTH BO3ayxa. HackieHHbli
nap. YenpHas TenjaoTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TeMIepaTypbl KUIICHUS OT JIaBJICHUA.
Trépnoe Teno. Kpucramimyeckue u
amopdHbIe Tea. AHU30TPOITHS
CBOMCTB KpHCTaLIOB. JKuakue
kpuctauibl. COBpEMEHHbBIE
Marepuansl. [aBnenue u
KpUCTa/UIM3alus. Y aeibHas TerioTa
iaBnenus. Cyoaumarus.
YpaBHEHHE TEILUIOBOTO OaslaHca.
TexHuyeckue yCcTpoucTaa u
MPAKTUYECKOE MPUMEHEHHUE:!
TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOT MU
MOJTYYEHHUS] COBPEMEHHBIX
MaTepuasgoB, B TOM YUCIE
HaHOMaTepHuaJoB,

¥ HAHOTEXHOJIOTHH

[IpoBeneHue sKCIEpUMEHTa: U3MEPEHUE
OTHOCHUTEJIbHOM BIIAXKHOCTH BO3/yXa.
Ornenka abCOTIOTHBIX U OTHOCUTENBHBIX
MOTPEUTHOCTEH U3MepeHU (HU3UIECKUX
BEJINYMH.

N3yueHne CBOMCTB HACHIIIEHHBIX
apoB, COCOO0B U3MEPEHHUS
BJIXKHOCTH

Habnronenue kunenus npu
IIOHWKEHHOM JIaBJICHUH, HarpeBaHUs

Y IUJIABJICHUS KPUCTAUIMYECKOIO
BEILIECTBA.

OObscHeHre TPUHIIUIIOB ICHCTBUS U
yCIOBUI 0€30MaCHOTO MCIIOIb30BAHUS
B IIOBCEJIHEBHOW U3HHU TUTPOMETPA,
MICUXPOMETpA, KaJOpUMETpa.

N3ydeHne TEXHOJIOTUHN MTOJy4EeHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM YHUCIIE
HaHOMAaTEPHUaJOB.

Pemenue pacy€THbIX 3a/1a4 C IBHO
3a/laHHO# (PU3UYECKOM MOIETIBIO

C HCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OanaHca.

Pemenne kauecTBEHHBIX 3374

C OIIOPOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UIecKue
ABJIEHUS 110 Teme. Pacnio3HaBanue
bu3NUECKUX SABICHUN




B y4eOHBIX OIIBITAX U OKPY)KAIOLICH
XKU3HU: eopmanus TBEPABIX Tell,
HarpeBaHue U OXJIAXAECHUE Tell,
M3MEHEHHUE arperaTHblX COCTOSTHUI
BELIECTBA U 00BSCHEHUE UX HA OCHOBE
3aKOHOB U ()OPMYJT MOJICKYIIIPHOM
busuku.

Hcnonp3zoBanne HHPOPMAITHOHHBIX
TEXHOJIOTHH JIJIS IIOMCKa,
CTPYKTYpPUPOBaHMUSI, UHTEPIIPETALIM U
npeJcTaBlIeHNus HHpOpMaLUU ITpU
MOJArOTOBKE COOOIIEHN O TPUMEHEHUN
3aKOHOB MOJIEKYJIIPHON (U3UKU U
TEPMOJIMHAMUKHU B TEXHUKE

U TEXHOJIOTUSAX
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Pa3znen 4. DiiekTpoaAMHAMHKA

10

4.1 Snexmpocmamuxa

DIIeKTpU3aIus TeJl. DICKTPUUECKUI
3apsi. JIBa BUAA 3JIEKTPUUECKHUX
3apsa0B. [IpoBogHUKY,
JUBJIEKTPUKHU U TOJTYIPOBOHUKH.
3aKOH COXpaHEHHUsI IEKTPUUYECKOTO
3apsja.

B3anmoperictBue 3apsiioB. 3aKoH
Kynona. ToueuHblil aieKTpuUeCKui
3aps. DIESKTPUUECKOE MOJIE.
Hanps:xk€HHOCTD 3JIEKTPUYECKOTO
noJi. [IpuHiun cynepno3uiuu
AJIEKTPUYECKUX ToJel. JInHun
HanpsH>KEHHOCTHU AJIEKTPUUECKOTO
MOJIs.

PaboTa cui 37eKTpoCTaTHIEeCKOTo
nouad. [lorennuan. PazHocts
noTeHuaioB. [IpoBogHUKH 1
JIUAJIEKTPUKH B
3JIEKTPOCTATUYECKOM II0JIE.
JusnexkTpuueckast IpOHUIIAEMOCTb.
OnekrpoéMkocTb. Konnencarop.
DNEeKTPOEMKOCTD IMIIIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsKEHHOT0 KOHJEHCATOpa.
TexHuueckue ycTpoiucTaa u
MPAaKTUYECKOE MPUMEHEHHE:
3IEKTPOCKOIL, JIIEKTPOMETD,
3JIEKTpPOCTaTHUECKas 3allUTa,

[IpoBeneHue IKCIEpUMEHTA: U3MEPECHHE
AJIEKTPOEMKOCTH KOHAEHCATOPA.
O11eHKa a0CONIOTHBIX M OTHOCHUTEILHBIX
MOTPEUTHOCTEH U3MepeHU (HU3UIECKUX
BCJIMYMH.

N3ydenne npuHIMIOB JEHCTBUSA
3JIEKTPOCKOTIA, AIEKTPOMETPA,
KOHJICHCATOpa.

N3ydenne npuHIMIOB JEHCTBUSA U
YCIIOBHH 0€301MacHOT0 MPUMEHEHHSI

B MIPAKTUYECKOMN KU3HHU,
KOMUPOBAJIBHOTO amnmapara, CTpyHHOT0
MIpUHTEpA.

PaccmoTtpenune pu3n4ecKux OCHOBaHHMA
3JIEKTPOCTATUYECKOM 3alUThI U
3a3eMJICHUS DJICKTPOIPUOOPOB.
Pemenue pacu€THbIX 3a/1a4 ¢ IBHO
3aJIaHHON (PU3UIECKOHN MOJICTIBIO

C HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOPMYI IEKTPOCTATUKH.

Penrenne kauecTBEHHBIX 3a7a4

C OMOpOil HAa U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UvecKue
SBJICHUS DJIEKTPOCTATUKH.
PacnioznaBanue (pu3nYeCcKuX sBIECHUN

B YUEOHBIX OMBITAX M OKPYKAIOIICH
JKU3HU: DIIEKTpU3aLUs Te,
B3aMMO/ICHCTBUE 3aps/I0B U OObICHEHUE
WX Ha OCHOBE 3aKOHOB U (JOPMYI




3a3eMJICHHE AIIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOIMPOBAJIbHBIN
anmnapar, CTpyWHbIH IIPUHTED

AJIEKTPOCTATUKH.
Onucanune U3y4eHHbIX CBONCTB
BEILIECTBA U JJICKTPUUECKUX SBJICHUN

C MCIIOJIb30BaHUEM (PU3UIECKUX
BEJIMYMH: JIEKTPUUYECKUH 3apsij,
HANPsDKEHHOCTD JIEKTPUYECKOTO T10JI,
NOTEHLINAJ, Pa3HOCTb [TOTEHLIUAJIOB,
3JIEKTPOEMKOCTB.

Ananmu3 GU3NYECKHUX MPOILECCOB U
SBJICHUH C HCIIOJIb30BAHUEM
($uU3NYECKUX 3aKOHOB: 3aKOHA
COXPaHEHHUS AJIEKTPUUYECKOTO 3apsiia,
3akoHa KyioHa.

PaGora B rpynnax npu ananuse
JIOTIOTHUTEIbHBIX HICTOYHUKOB
nH(pOpPMAaLIUU U TIOATOTOBKE COOOLIECHUI
O TPOSIBJIICHUU 3aKOHOB 3JIEKTPOCTATUKU
B OKpY)Karollen *U3HU U MPUMEHEHUN
UX B TEXHHUKE
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4.2 IHocmoannwtii 3nekmpuueckuit mok. Toku 6 pazauunvix cpedax

DIJIEKTPUYECKHUI TOK. Y CIIOBUS
CYILIECTBOBAHUS 3JIEKTPUUECKOTO

toka. Uctounuku Toka. Cuiia Toka.

ITocTOSTHHEBIN TOK.

Hanpsioxenue.

3akon OMa Jyis ydacTKa IEeIH.
DJIEKTPUYECKOE COMPOTUBJICHUE.
VY enpHO€ CONpOTUBIICHUE
BemecTBa. [locimenoBarenpHoOE,
napajieabHOEe, CMEIIaHHOE
COCJIMHEHHE IIPOBOTHUKOB.
PaboTa anekTpuueckoro Toka.
3akoH Jlxoynsa-Jlenna. MomHoOCTh
3JIEKTPUYECKOTO TOKA.
DNEeKTpOABUKYILAS CUJIA U
BHYTPEHHEE CONPOTUBIICHUE
HCTOYHHKA ToKa. 3akoH OMa
JUIS TIOJTHOM (3aMKHYTOI)
anekTpuueckoil nenu. Koporkoe
3aMBIKaHHE.

DNeKTpOHHas MPOBOAUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTD
CONIPOTHUBIICHUS] METAJIJIOB

OT TEMIIEPATYPHI.
CBepXpoBOAUMOCTb.
DIEKTPUYECKUN TOK B BaKyyMe.

[IpoBeneHuE FIKCIEPUMEHTA: U3YYCHUE
CMEIIIaHHOTO COCTMHEHUS PE3UCTOPOB;
n3Mmepenne J/[C uCTOUHMKA TOKA U €ro
BHYTPEHHETO CONPOTUBIICHHUS;
HaOJIOICHHE JIEKTPOJTH3A.

O11eHKa aOCONIOTHBIX M OTHOCHUTEIBHBIX
MOTPEITHOCTEH H3MEpeHUH (PU3UIECKUX
BCJIMYMH.

OObsicHEeHHE TPUHITUIIOB JCHCTBUS U
YCIIOBHH 0€301MacHOT0 MPUMEHEHHUSI
aMmIepmeTpa, BOJIbTMETpa, peocTara,
HCTOYHHUKOB TOKa,
3JIEKTPOHArpeBaTEIbHbBIX U
3JIEKTPOOCBETUTEIIBHBIX MPUOOPOB,
TEpMOMETpPa COMPOTUBJICHUA,
BAKYYMHOTI'O IMOJa, TEPMUCTOPOB U
(bOoTOPE3UCTOPOB, MOIYIIPOBOTHUKOBBIX
JIHUOOB, TaJbBaHHUKH.

Pemenue pacy€THbIX 3a/1a4 C IBHO
3a/laHHO# (PU3UYECKOM MOIETIBIO

C HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTossHHBIH
ANEKTPUUECKUI TOK».

PacnioznaBanue (pu3nYeCcKuX sBIECHUN

B YUEOHBIX OMBITAX U OKPYKAIOIICH
JKU3HU: DJIEKTPUUYECKAs] IPOBOJUMOCTb,




CBolicTBa AJIEKTPOHHBIX ITyYKOB.
[MomynpoBoaauku. COOCTBEHHAS U
IIPUMECHAsI IPOBOJUMOCTD
noynpoBoaHUKOB. CBOMCTBA
p-n-niepexona.
[TonynpoBoAHUKOBBIE TPUOOPHI.
DneKTpUUYECKUi TOK B pacTBOpax u
pacmiaBax 3J€KTPOJIUTOB.
DNEeKTpOIUTHYECKAs JUCCOLIUALUS.
DIEKTPOIH3.

DneKTpUYeCKuil TOK B razax.
CaMocTOATENbHBIN 1
HECaMOCTOSITEIIbHBIN pa3psl.
Momnnus. [Tnazma.

TexHnueckue ycTpoicTsa u
MPaKTUYECKOe MPUMEHEHHE:!
aMIepMeTp, BOJIbTMETP, pEocTar,
HMCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTelIbHbIe TPHUOOPHI,
ANIEKTPOOCBETUTENbHBIE TPUOOPHL,
TEPMOMETP COIPOTHBIICHHUS,
BaKyyMHBII JHOJ, TEPMUCTOPHI U
(hoTope3uCTOpHI,
MOJIyIIPOBOIHUKOBBIN IHO],
rajlbBaHuKa

TEIUIOBOE, CBETOBOE, XMMHUECKOE,
MAarHUTHOE JIEMCTBHS TOKA.

AHanu3 3JeKTPUYECKUX SBICHUN U
IIPOLIECCOB B LIETISIX IIOCTOSIHHOI'O TOKA
C UCMOJIb30BaHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEPHOCTH
MIOCJIEZIOBATEIBHOIO U NapauIeIbHOTO
COEIMHEHUS IPOBOJIHUKOB, 3aKOH
Hxoyna-Jlenna.

Onucanune U3y4eHHbIX CBONCTB
BEILIECTB U JIEKTPUUECKUX SBICHUI

C UCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYUH: WIEKTPUUECKUH 3apsifl, CHIIa
TOKa, 3JIEKTPUUECKOE HaMpsKEeHHe,
AIIEKTPUYECKOE COTPOTHUBIIEHUE, PA3HOCTb
notenimanos, IJC, padota

TOKa, MOIITHOCTh TOKA.

Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHH JjIsl TIOMCKA,
CTPYKTYPUPOBAHUSI, UHTEPIPETALNH U
npeJcTaBlIeHNus HHpOopMaLuY pu
MOJATOTOBKE COOOIIEHU O MPUMEHEHUN
3aKOHOB MIOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTHUSIX

Pe3zepBHOe Bpemsi 2 yaca




11 kaacc.

(68 yacoB, 2 yaca B He/1eJI10)

K-Bo Pa3nenbl, TeMbl, IPOrpaMMHOe OcHOBHBIE BU/IbI 1eAT-TH
4acoB
coJepiKaHue o0yuaommxcst
11 | Pazngea 1. DieKkTpoaAMHAMHKA
11 | 1.1 Macnummnoe none. InekmpomazcHumMHA UHOYKUUS

IlocTossHHBIC MarHUTHI.
BzanMmopeiicTBHe OCTOSHHBIX
MarHuToB. MarauTHOE 10JIE.
BexTop MarHUTHOM MHAYKIIMH.
[IpuHIMn cyneprno3unun
MAarguTHBIX TToJed. JInanmu
MAarHuTHOM uHAYKIuM. Kaptuna
JIMHUY MAarHUTHOW UHAYKIIUH TOJIS
MOCTOSIHHBIX MardHuTOB.

MarsauTHO€ 1oJie MPOBOIHUKA

¢ TokoMm. KapTrna JmHAN HHIyKIUN
MAarduTHOTO IOJIS JUITMHHOTO
MPSMOTO MTPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKH
¢ TokoM. OnBIT DpcTena.
B3aumonelicTBue mpoBOAHUKOB

C TOKOM.

Cuna Amriepa, €€ MOlyJIb U
HampaBJIEHUE.

Cuina JlopeHua, e€ Moaylb U
HanpasieHue. [[BkeHue
3apsKEHHOM YaCTUIIbI B OJIHOPOTHOM
MarHMTHOM IIOJIE.

Pabota cunsl JlopeHia.

SIBIIeHME AIEKTPOMArHUTHOM
nHaykuuu. [loTok BekTopa
MAarHUTHOM UHAYKIIMH.
DIEeKTPOABUKYILASA CUJIA MHIYKIUU.
3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papazes.

BuxpeBoe anektpuueckoe mnosie.
DNEeKTPOABMKYILASL CUJIA UHIYKIIUU
B MPOBOJHUKE, ABMKYIIEMCS
MOCTYNATEIBbHO B OJJHOPOJHOM
MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NunykTuBHOCTH. SIBIEHUE
CaMOMHIYKIINH. DJIEKTPOABMKYIIIas
cujia CAMOMHAYKLHH.

DHeprusi MarHuTHOTO TOJIsL KaTYIIKU
C TOKOM.

[IpoBeneHue FKCIIEpUMEHTA: U3YyUCHUE
MarHUTHOTO TIOJIS KaTYIIKU C TOKOM;
HCCIEA0BaHNE NCHCTBUS IOCTOSHHOTO
MarHuTa Ha PaMKy ¢ TOKOM;
HCCIICAOBAHUE IBJICHUS
AJIEKTPOMArHUTHOM WHTYKITUH.
OreHKa aOCONIOTHBIX M OTHOCHUTEILHBIX
MOTPEIIHOCTeH N3MEepeH PU3nIeCcKUX
BEJIUYHH.

OO0bsicHEeHNE TIPUHITUTIOB ACUCTBUS U
yCIIOBUM 6€30MacCHOTO MPUMEHEHHS
MMOCTOSTHHBIX MarHuTOB,
3JIEKTPOMAarHUTOB, ANEKTPOBUT AT,
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHOM TIEYH.

Pemienue pacuéTHbIx 3a1a4

Ha IpUMeHeHne HopMysT TEMBI
«MarnuTtHoe noJjie. DJIEKTpPOMarHuTHast
WHITYKIIHS.

Penrenne kauecTBEHHBIX 3a7a4

C OIOPOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKHE
SIBIICHHS TeMbI « MarHuTHOE I0JIC.
DJIEKTpOMAarHuTHasI UHTYKLIHS.
OnpeneneHue HapaBJICHUS BEKTOpa
WHYKIIUM MarHUTHOTO TOJIs
MPOBOJHUKA C TOKOM, CHJIbI AMIiepa

u cuisl Jlopenna.

Pacrio3naBanue pu3nvecKux siBICHUN
B Y4EOHBIX OMBITAX U OKPYKAIOIIEH
JKM3HU: B3aUMOJICHCTBHE MarduToOB,
ANEKTPOMArHUTHAs UHIYKIUS,
JICMCTBUE MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM M JIBUKYILIHICS
3apsi.

AHanu3 37eKTPOMArHUTHBIX SIBIICHUI
C HCIIOJIb30BaHUEM 3aKOHA
AJIIEKTPOMArHUTHON UHIYKIIUH.
Ornucanne U3y4eHHbIX CBOMCTB

BCIICCTB U 3JICKTPOMAIrHUTHBIX




DNEeKTPOMarHuTHOE TOJIE.
TexHuueckue ycTpoucTsa u
[IPaKTUYECKOE IPUMEHEHUE!
IIOCTOSIHHBIE MAarHUTBI,
JIEKTPOMArHUTHI,
AJIEKTPOABUTATENb, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAs N1eYb

SIBJIEHUW C UCIIOJIb30BAHUEM
(U3NYECKUX BETTUYHH: HHTYKIIHS
MarHuTHOTO T0JIf, cujia AmIiepa, cuia
JlopeHua, HHIYKTUBHOCTD KaTYIIKH,
SHEPTUSI IEKTPUUECKOTO U MarHUTHOTO
nosieun
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Pasznen 2. Konebauus v BOJIHBI

2.1 Mexanuueckue u 31eKmpoOMAazHUNIHbLE KOJICOAHUA

KonebarenpHas cucrema.
CB00OOHBIE MEXaHUYECKUE
kojebaHus. 'apmoHnyeckue
koJsiebanusi. [lepuon, yactora,
aMITuTy1a ¥ (haza KojaeOaHmil.
[IpyXMHHBIN MasATHUK.
MaremaTnyecKkuii MasiTHUK.
YpaBHEHHE rapMOHMYECKHUX
koJsiebanuii. [IpeBpamienue sHeprun
MIPY TAPMOHUYECKUX KOJICOAHUAX.
KonebartenbHblit KOHTYP.
CBOOOTHBIE EKTPOMArHUTHBIE
KOJIEOAHNS B UIEAIbHOM
KoJiebaTeIbHOM KOHTYpe. AHAIOTUs
MEXAY MEXaHUUYECKUMH U

OJICKTPOMAariuTHBIMU KOJICOAHHSIMU.

®opmyna TomcoHa. 3aKoH
COXpaHEHUs SHEPTHH B UI€AJTIbHOM
KoJiebaTeIbHOM KOHTYpE.
[IpencraBnenue o 3aTyxaromux
KoJeOaHusx. BelHyKIeHHbIE
MEXaHUYECKue KoyeOaHusl.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMArHUTHBIE KOJICOAHNUS.
IlepeMeHHBIN TOK.

CunycouabHbINA IEPEMEHHBIN TOK.

MoHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYHOE U IEHCTBYIOIIEE

3HAYCHUEC CUJIBI TOKA U HAIIPSIKCHUA.

Tpancdopmarop. [Ipouszosactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPIUU.
OKOJIOTUYECKHE PUCKU

IIpHU TPOU3BOJACTBEC IJICKTPOIHCPTHH.

KynpTypa ncnonpzoBanus
JIEKTPOIHEPIHH B TOBCEAHEBHOM
KU3HH.

HccenenoBanue napameTpoB
KOJIeOaTeIbHOW CUCTEMBI - TIEPHUO/Ia,
Y4aCTOTHI, aMIUTUTYIBI ¥ (a3bl
Kos1e0aHui (MPYyKUHHBIA W/UIH
MaTeMaTHYECKUN MasTHUK).
HabGmronenue 3atyxarmmux KoaeOaHmil.
HccnenoBanue CBONCTB BEIHYKIEHHBIX
KOJIeOaHM.

HaGmronenue pe3onanca.

IIpoBeneHue sKCIIepuMEHTA:
MCCIIeI0BaHUE 3aBUCUMOCTH TEpHOaa
MaJbIX KoJieOaHUM Tpy3a Ha HUTU

OT JUTMHBI HUTU U MacChl Tpy3a;
HCCJIeIOBaHKE TEPEMEHHOT0 TOKa

B LIEMIU U3 TIOCJIEI0BATEILHO
COEIMHEHHBIX KOH/IEHCATOPAa, KaTYIIKH
U pe3UCTopa.

Onenka abCOMIOTHBIX U OTHOCUTENBHBIX
MOTPEUTHOCTEH U3MepeHU (HU3UIECKUX
BEJIMYMH.

OObsicHEeHHE TPUHITUIIOB JCHCTBUS U
yCIIOBUM 6€30MacCHOTO MPUMEHEHUS
ANIEKTPUYECKOTO 3BOHKA, TeHepaTopa
MEPEMEHHOTO TOKA, TMHUMA
3NeKTpoIepeay.

Pemenne pacu€THbIx 3a/1a4 ¢ IBHO 3aJaHHOU

(bu3ryecKoit MOJIENBIO

C MCIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
U GOpMyJ1, OTIHCBHIBAIOLINX
MEXaHUUYECKHE U AIIEKTPOMarHuTHbIE
KOJIeOaHusl.

Onucanue MEXaHUYECKUX U
ANIEKTPOMArHUTHBIX KOJIeOaHU M

C MCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: [IEPUOJT U YaCTOTa
KoJIeOaHUH, aMIUIUTya U (a3a
KoJIeOaHUH, 3aps/ U CHJla TOKa

B TAPMOHHUYECKUX AIIEKTPOMArHUTHBIX




TexHuueckue ycTpoucTsa u KOJIeOaHUSX.
MPAKTUYECKOE MPUMEHEHHE: Pemiennie kauecTBEHHBIX 3a/1a4
BNIEKTPUYCCKUH 3BOHOK, I'EHEPATOP C OIOpOM HA U3YYEHHBIE 3aKOHBI,
NEPEMCHHOI'O TOKa, JIMHUU 3aKOHOMEPHOCTH, OTTUCHIBAIOIINE
SJIeKTpornepeaad MEXaHUYECKUE M JIEKTPOMArHUTHBIE
Kose0aHusl.
Pabota B rpynmnax npu rjiaHupOBaHUH,
MIPOBEACHUH M UHTEPIIPETAIIUN
pe3yabTaTOB OMBITOB, U AHAIN3E
JIOTIOJIHUTEIILHBIX HCTOYHUKOB
uH(pOpMaLlMK IO TEME.
2.2 Mexanuyeckue u 31eKmpomMazHuUmHbsle 60J1Hbl
MexaHndeckue BOJIHBI, YCIOBUS N3ydenne obpazoBaHus U
pacnpoctpanenus. [lepuon. pacrpoCTpaHEeHHS TIOTIEPEYHBIX U
CkopocTh pactpocTpaHeHUs U MIPOJIOJTHHBIX BOJIH.
JuTHA BOJIHEL. [lonepeunsie u Hab6mronenue oTpaskeHus ¥ MpeIoMIICHUS,
MPOI0IBHBIC BOJHBI. uHTephepeHITUU 1
WnTtepdepenus u nudpakuus TUGPaKINY MEXaHUYECKUX BOJIH.
MEXaHUYECKUX BOJTH. HabGmronenue cBs3u TpPOMKOCTH 3BYKa H
3ByK. CKOpOCTh 3ByKa. ' pOMKOCTh BBICOTHI TOHA C aMIUTATYAON U
3ByKa. BeicoTa ToHa. TemOp 3ByKa. YaCTOTOU KoJieOaHUH, 3BYKOBOTO
DNEeKTPOMarHUTHBIE BOJIHBI. pe3oHaHca.
YcnoBus uznydeHus HccnenoBanue cBOUCTB
AIIEKTPOMArHUTHBIX BOJIH. B3aumHuas 3IEKTPOMArHUTHBIX BOJIH: OTPAKEHUE,
opueHTanus BekTopos E, B, npeJIoMIICHUE, TIOJIIpU3aIus,
U B DJIGKTPOMAarHUTHON BOJIHE. mudpakiys, “HTephepeHIus.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH: N3ydenue ycinoBuid U3TydeHUs
OTpa)keHHe, IpeJIoMJIICHUE, AJIEKTPOMArHUTHBIX BOJIH, B3AUMHOM
noJIsipu3anus, JudpaKius, opueHTanuu BekTopos E, B,
untepdepenusi. CKopocThb U B DJIEKTPOMAarHUTHOU BOJIHE.
AJIEKTPOMArHUTHBIX BOJIH. W3ydeHnve npuMeHEeHUs
[Ikana 3eKTpPOMarHUTHBIX BOJIH. 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
[IpuMeHeHue 3MeKTpOMarHU THBIX ObITY.
BOJIH B TEXHHUKE U OBITY. OObscHeHrEe TPUHIIUMIIOB IEHCTBUS U
[IpuHIMIBI paguOCBI3U U yCIOBUH 0€30MacHOTO MPUMEHEHHS
TeneBuaeHus. Pagnonokanus. MY3BIKAJIbHBIX HHCTPYMEHTOB,
DNEeKTPOMarHUTHOE 3arps3HeHNe yIBTPa3BYKOBOI TUArHOCTUKU
OKPY>KaIoIlel CpeIbl. B TEXHUKE U MEIUIIMHE, pajapa,
Texuuueckue ycTpoHcTBa U paauonpuéMHUKa, TeIeBU30Pa,
MIPaKTUYECKOe MPUMEHEHHE: aHTeHHsl, Tenedona, CBY-neun.
MY3bIKaJIbHbIE HHCTPYMEHTHI, Perennie pacuéTHBIX M KaU€CTBEHHBIX
yIIbTPa3BYKOBasl TMarHOCTHKA 3a/1a4 ¢ ONIOPOI HA U3YYEHHBIE 3aKOHbI
B TEXHUKE U MEIUIIMHE, paaap, 1 3aKOHOMEPHOCTH, OIKCHIBAOIINE
paguonpUEMHUK, TEIEBU30D, pacnpoCTpaHEHUE MEXaHUYECKUX U
anTeHHa, Tenedon, CBU-neus AJIIEKTPOMAarHUTHBIX BOJIH.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTMH /17151 TIOUCKA,
CTPYKTYPUPOBAHUSI, UHTEPIPETALIUU U
peCTaBICHHUs] HHPOPMAIIH
MIPH MOATOTOBKE COOOIICHMIA
00 MCMOJIb30BaHUU IIIEKTPOMATHUTHBIX
BOJIH B TEXHHUKE.




VYyacTtue B JUCKyCCUHU

00 2JIEKTPOMarHUTHOM 3arpsi3HEHUU
OKpY>KaloIlEW Cpeibl.

Pabora B rpynmnax npu riaHupoOBaHHUH,
NPOBEICHUY M UHTEPIPETAUN
Pe3yIabTaTOB OMBITOB U aHAJTIM3E
JIOTIOJTHUTEIIHHBIX UCTOYHUKOB
uH(OpPMAIINH TI0 TEME
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2.3 Onmuka

I'eomeTpuueckas onruka.
[IpssmonurHENHOE pacpoCTpaHEHHE
CBETa B OJHOPOIHOM cpene. JIyu
cBeTa. TouyeuHbIli HICTOYHHK CBETA.
OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus ceeta. [locrpoenue
M300paK€HUil B MJIOCKOM 3epKaje.
[Ipenomiienne cBera. 3aKOHbI
MpeoMIICHUs cBeTa. AOCOTIOTHBIHN
nokasaresb npenomienus. [lonHoe
BHYTPEHHEE OTpaKE€HHE.
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKECHHUSL.
Hucnepcus cBeta. CoXHBIN COCTaB
Ocnoro ceera. LIBer.

Cobuparomue 1 paccenBaromime
nuH3bl. ToHkas nmuH3a. POKycHOE
paccTosiHUE U ONTHYECKAas CUIIa
TOHKOM JH3bI. [locTpoeHue
n300pakeHUH B COOMPAIOIINX U
pacceuBaromux auH3ax. @opmyna
TOHKOM JIMH3EI. Y BEJIMUCHUE,
aBaeMoe€ JIMH30H.

[Ipenenbr npUMEHUMOCTH
F€OMETPUUECKON ONTUKH.
BonnoBas ontuka. UHTEepdepenius
ceera. KorepeHTHbIe HCTOUHHKH.
YcnoBust HaOMOIEHUST MAKCUMYMOB
Y MUHHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE

OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus cera. JJudpakunonnas
pemérka. YcinoBue HaOIOICHHS
IJIaBHBIX MAKCUMYMOB MPHU MaJI€HUU
MOHOXPOMAaTHUYECKOTO CBETA

Ha TUPPaKIUOHHYIO PEIIETKY.
[Honspu3zanus ceera.

N3yyenue sBIICHHS TIOJHOTO
BHYTPEHHETO OTPa)KEHUs, €To
IPUMEHEHHUS B CBETOBO/IE.

N3yyenue Mozenel MUKpOCKOIa,
TeJeCKOoIa.

ITony4yenue ciekTpa ¢ IOMOIIBIO
IPU3MBbI U AUPPAKIIUOHHON PEIIETKH.
W3mepenue nokaszaTesns IpeaoMIeHus
CTEKJIa.

UccnenoBanue CBONCTB N300paKeHU B
JNH3aX.

OObscHeHrEe MPUHIIUIIOB ACUCTBUS U
yCIOBHM 0€3011aCHOr0 MPUMEHEHUS
OYKOB, JIyTbI, (poTOoanmapara,
IIPOEKIIMOHHOIO anmnapara,
MHUKPOCKOTIA, TEIECKOIIa, BOJIOKOHHOM
ONTUKH, TU(PPAKLNOHHOMN pEIIETKH,
HOJIIPOU 1.

Pemenue pacuéTHbIX 3a7a4 ¢ BHO
3aJlaHHON (PU3UIECKON MOJICTIBIO

C MCII0JIb30BaHHEM OCHOBHBIX 3aKOHOB
U GOpMyJ1 TEOMETPUUECKON ONTUKH.
[ToctpoeHue u onucanue U300paxeHus,
C03/1aBae€MOr0 INIOCKHM 3€pKaJIoM,
TOHKOU JIMH301.

PaccmoTpenue npenenon
IPUMEHUMOCTH F'€OMETPUUECKOM
OITHUKHU.

Pacnio3HaBanue Gpu3nyecKkux siBICHUIH
B OTIBITAX U OKPY)KAIOLIEN KU3HU:
IPSIMOJIMHEIHOE PAaCIIPOCTPAHEHNE
CBETa, OTPAKEHUE, IPEIIOMIICHHE,
uHTephepeHus, IMdpaKius u
MOJIApU3aLUsl CBETA, JUCIIEPCUS CBETA.
N3yuenue ycnoBuil HabIr01eHUS
MaKCHUMYMOB U MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTHHEOT IBYX
CHUH(]A3HBIX KOT€PEHTHBIX
VCTOYHHUKOB.




TexHuueckue ycTpoucTsa u
IIPAKTHYECKOE IIPUMEHEHHUE:

OuKH, JTyna, (poToanmnapar,
MPOEKIMOHHBIN aIapar,
MHKPOCKOII, TE€JIECKOII, BOJIOKOHHAs
ONTHKA, TM(PAKINOHHAS PEHIETKA,
HIOJISAPOU L

YcnoBue HaOMIOICHNS TIABHBIX
MaKCHMYMOB TIpY TIaICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha JU(PPaKIUOHHYIO PEIIETKY.
AHaNMHU3 ONTUYECKUX SBICHUI

C HMCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEIHOTO PacIpOCTPaHCHHUS
CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI IPETIOMJIICHHSI CBETA.
OrnucaHue ONTUYCCKUX SBICHUI

C HMCIIOJIb30BaHUEM (PU3UIECKUX
BEJMYHUH: (DOKYCHOE pACCTOSTHUE U
OTNITHYECKAs CUJIA JTMH3BI

4 Pazzen 3. OcHoBBI ciennaIbHOM TeopuHn oTHOCUTEAbHOCTH (najiee - CTO)
I'paHUIBI MPUMEHHUMOCTH Pemenue xauecTBEHHBIX 3a]1a4
KJTACCUYECKON MEXaHUKH. C OIOPO¥ Ha U3YYCHHBIE TIOCTYIATHI
[TocTynaTel cienuanbHOM TEOPUU CTO.
OTHOCHUTEIIbHOCTH: HHBAPUAHTHOCTH Hcnob3oBanne MHGOPMAITHOHHBIX
MOJYJISI CKOPOCTH CBETa B BaKyyMe, TEXHOJIOTUH JUIs TTIOUCKA,
NPHHIMI OTHOCUTEIBHOCTH CTPYKTYPUPOBAHHMSI, HHTEPIIPETAIIMH U
DHHIITEHHA. IpeJICTaBICHUS HH)OPMAIHA TIPH
OTHOCHTEIEHOCTE MOJrOTOBKE COOOIIEHUI O TpaHUTIaX
0JIHOBPEMEHHOCTH. 3aMe UieHue MPUMEHUMOCTH KJTACCHICCKOM
BpEMEHH 1 COKpAIICHUE [UTHHEL JHeprus | MEXaHHKH 1 ocHosax CTO
U UMITYJIBC
PENATUBUCTCKON YaCTHUIIBI.
CBs3b Macchl C SHEPTUEH U
HUMITYJIECOM PEISTUBUCTCKOM
YacTULIbI. DHEPrusl MOKOs

15 Paznen 4. KBanroBas puszuka

6 4.1 Dnemenmovt K6AHMOBOU ONMUKU

®otonbl. Dopmyina [Inanka csazu
SHepruu GoTOHA C €ro YacTOTOH.
DHeprus U UMIynbc GpoToHa.
OTKpbITHE U HCCIIE0BAHNE
doTorddexra. OnbITHI

A.I'. CroneroBa. 3aKOHBI
doTorddekra. YpaBHeHUE
DiinmTeiHa g Gotosddexra.
«Kpacnas rpanuna» horodddekra.
JaBnenue cBera. ONbITHI

I1.H. JleGenena.

XHUMUYECKOE ACUCTBUE CBETA.
TexHuueckue ycTpoiucTsa u
MPaKTUYECKOe MPUMEHEHHE:
(dboTOdMEMEHT, POTONATUHK,
collHe4Hast OaTapesi, CBETOIUO/T

Hab6monenue dhotoaddexra

Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.
HccrnenoBanne 3aKOHOB BHEIITHETO
doTorpdexra.

OOBsiICHEHE OCHOBHBIX ITPUHITUIIOB
JICCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKMX Kak: (POTOAIEMEHT, (POTOAATUHK,
COJIHEUHas Oarapesi, CBETOMO; 1
yCIOBUHM X O€30MaCHOTO MPUMEHEHUS
B MPAKTHYECKOM JKU3HU.

Pemenue pacy€THbIX 3a/1a4 C IBHO
3a/laHHO# (PU3UYECKOI MOIETIBIO

C HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMya KBaHTOBOM ONTHKHU.
Pemenne kauecTBEHHBIX 33034

C OMOpPOl HAa U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU KBAaHTOBOU ONTHUKHU.
PacnioznaBanue (pu3nYeCKuX SBICHUN
B YUEOHBIX OMBITAX: POTOAIEKTPUICCKUIA
s dekT, CBETOBOE




JIaBJICHHE.
Onucanue U3y4eHHBIX KBAHTOBBIX
SIBJIEHUM U MPOLIECCOB

C MCIIOJIb30BaHUEM (PU3UIECKUX
BEJIMYMH: CKOPOCTb AJIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA,
DHEPTHUs U UMITYJIbC (poTOHA

4.2 Cmpoenue amoma

Mogenb aroma Tomcona. OMNbIThI
Pesepdopaa no paccesHuro
a-vactull. [InanerapHas Mozenb
aroMma. [Tocrynars! bopa.
Wznydyenue u normnomienrue GoToHOB
IIPH MEPEXOE aTOMa C OJTHOTO
YPOBHSI SJHEPTUH Ha APYroil. Bumabl
cnekTpoB. CeKTp ypOBHEN SHEPrUn
aToMa BOAOpOJa.

BonHosrle cBoMicTBa yacTHIl. BOTHEI
ne bpoins. KopryckyisapHo-
BOJIHOBOM JTyaJIM3M.

CroHTaHHOE U BBIHYXICHHOE
W3JIy4YECHHUE.

TexHuyeckue ycTpoicTBa u
MIPAKTUYECKOE PUMEHEHHE:
CIIEKTpaJIbHBIN aHAJIN3
(cnexTpockom), Jlazep, KBAaHTOBBIN
KOMIIBIOTED

W3ydenune moaenu omeita Pesepdopra.
IIpoBenenue sKCrepuMeHTa

110 HAOJIOICHUIO JIMHEHYATOTO CIIEKTpa.
OrneHka abCOTIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN N3MEpPEeHUH PU3NIECKUX
BEJIMYUH.

N3yuenue mozaenu aroma: TomcoHa,
IUTAaHETapHON MOJIEH aToMa, MOJIETH
aroma bopa.

W3yueHne criekTpa ypoBHEH SHEPTrUu
aTtoma Bojopoa. OObsicHEeHne
MIPUHLUIIOB JEHCTBUS U YCIOBUN
0e30MacHOro NPUMEHEHUs
CIEKTPOCKOIIA, Jia3epa, KBAaHTOBOTO
KOMIIBIOTEpA.

Pemennie kauecTBEHHBIX 3a7a4

C ONOPOM Ha M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKHE
aBiieHUs 0 TeMe «CTpoeHHne aToMa.
Pacno3naBanue ¢pusznyeckux siBICHUN

B Y4EOHBIX OMBITaX: BOSHUKHOBEHHE
JMHENYaToro CreKTpa U3IydeHusl.
AHanu3 KBaHTOBBIX MPOIIECCOB U
SBJICHUH C MCTIOJIb30BaHUEM
nocrynatoB bopa

4.3 Amommnoe aopo

OKCIIEpUMEHTBI, JOKA3bIBAIOIINE
CJIOXKHOCTB CTPOECHHUS s1Ipa.
OTKpbITHE PAJUOAKTUBHOCTH.
OmnsiThl Pesepdopra no
OIIPELIETICHUIO COCTaBa
PaavoOaKTUBHOTO U3JIY4YECHHUS.
CgoiictBa anbda-, 6era-,
ramMma-usiydeHus. Bousaue
PasvoOaKTUBHOCTH HA )KUBBIE
OpraHu3MBl.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas mozens sapa
I'elizen6epra-lBaHeHKo.

3apsn sapa. MaccoBoe uuciio sapa.

N3yueHue sKCepuMeHTOB,
JIOKa3bIBAIOLINX CJIOKHOCTh CTPOEHUS
aTOMHOTO si/Ipa.

HccnenoBanue TPEKOB YaCTHIL

(o roToBBIM (oTorpadusm).
N3yueHue saepHbIX CUII, SAEPHBIX
peakuuii CHHTe3a U pacnaja,
TEPMOSAEPHOTO CUHTE3A.

N3yueHne HyKJIOHHOM MO/IeNH spa
I" eitzenbepra-lBaHeHko.
OO0mbsicHeHHE yCTpOiicTBa U
IpPUMEHEHHS J03UMETPa, KaMephbl
BunscoHa, saepHoOro peakropa,
aTOMHO}1 GOMOBI.




N3oTomsl.

Anbda-pacniaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmnaj. ['amma-
n3JlydyeHue. 3aKOH paJuO0aKTUBHOIO
pacnana.

DHeprus cBSI3M HyKJIOHOB B si/Ipe.

SAnepusie cuibl. Jledekt Macchr spa.

Snepneie peakunu. Jlenenue n
CUHTE3 SA€ep.

SAnepHbiit peakrop. TepmosiaepHbI
cuHTe3. [IpobnemMbl 1 NepCreKTUBbI
SIIEPHOM DHEPTETUKH.
DKOJIOTHYECKHUE aCTIEKTHI SACPHON
SHEPTEeTHUKH.

DneMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTpPOHA.

Mertoap!l HAOIIOAEHNUSI U
pEerucTpamyu dJIeMEeHTAPHBIX
YacTHULI.

DyHIaMEHTAIbHBIE
B3anMoiecTeug. EnuHCTBO
(bM3UYECKO KapTUHBI MUDPA.
TexHuyeckue ycTpoiicTea u
MIPAKTUYECKOE PUMEHEHHE:
JIO3UMETP, Kamepa BuiibcoHa,
SJIEPHBIA peakTop, aTOMHasi 6oMOa

Pemenue 3anau ¢ onopou

Ha TMOJIyY€HHbIC 3HAHUS, B T.4. O 3apsijie
¥ MacCOBOM YHCIIE sJipa.
PacnioznaBanue (pu3HYECKUX SIBICHUN
B Y4€OHBIX OIBITAX U B OKPY>KAIOIIEH
JKW3HU: €CTECTBEHHAS U UCKYCCTBEHHAS
pamnoakTUBHOCTh. ONHUCAHNE KBAHTOBBIX
SIBJICHUH U

IIPOLIECCOB C UCIIOJIBb30BAHUEM
(U3HYECKUX BEIMYUH: MTEPUO]T
MoJTypactaa, SHEPTHsl CBA3H aTOMHBIX
a1ep, JePeKT Macchl sapa.

AHanu3 MpoIeccoB U SIBIICHUHN

C UCIIOJIb30BAaHNUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AIIEKTPUYECKOTO 3apsJia, 3aKOH
COXpaHEHHUs MacCOBOTO YHCIIA,
noctynatsl bopa, 3akoH
PaAMOAaKTUBHOTO pacmaja.

VYyactue B paboTe Kpyrioro croiya
«DyHameHTaIbHbIE B3aUMOICHCTBUSL.
EnuHCcTBO (hM3mueckoit KapTHHBI
MUpay.

Hcnonb3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTHH JIJIS ITOMCKa,
CTPYKTYpPUPOBAHHUSI, UHTEPIIPETALINU U
npeJCTaBlIeHUs HHpOpMAaLUU TTPU
MOJATOTOBKE COOOIIEHU O TPUMEHEHUU
3aKOHOB KBaHTOBOU (PM3UKU B TEXHUKE
U TEXHOJIOTHUAX, SKOJOTMUECKHUX
acCrHeKTax sJepPHON YHEPreTUKU

Pa3nes 5. JiieMeHTbI ACTPOHOMHUM U aCTPOPUUKHU

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHHUE ACTPOHOMMH.

Bun 38é3nnoro Heda. Co3Besnus,
SIPKUE 3BE3/IbI, IUIAHETHI, UX
BUJIMMOE JIBIDKEHHE.

CoJiHeYHast cucTeMa.

Comnnue. ConHedHass aKTUBHOCTb.
Ncrounnk sHeprum CoJiHIA U 3BE3 L.
3BE31IBI, UX OCHOBHEBIE
xapakTepucThku. Jluarpamma
«CTIEKTPAJIbHBIN KJIACC -
CBETUMOCTBY». 3BE3/1bI IIaBHOM
MOCICAOBATEILHOCTH. 3aBHCUMOCTD
«Macca - CBeTUMOCTBY IJIS 3BE3]
TJIaBHOM MOCJIEI0BATEILHOCTH.

IToaroroska cooOueHu 00 Aramax
Pa3BUTHS aCTPOHOMUHU, O PUKIIATHOM
¥ MUPOBO33PEHUYECKOM 3HAYCHUU
aCTPOHOMHUH, O METOJIaX MOJyYEHUs
Hay4YHbIX aCTPOHOMHYECKUX 3HAHUH,
OTKPBITHSX B COBPEMEHHOM
ACTPOHOMHUH.

N3y4yenue COBpEMEHHBIX
MIPEACTABICHUI O TPOUCXOKACHUH U
spomonuu CoHIIA B 3BE3/.

N3yyeHue TUNIOB TraJIakTHK,
paavoraJakTUK U KBa3apoB.

W3ydenne ABM>KEHUSI HEOSCHBIX Te,
3BOJIIOLIMY 3BE31 U BeceneHHoil,
MIPOLIECCOB, MPOUCXOSAIINX B 3BE3/1AX,
B 3BE3IHBIX CUCTEMAX,




BnyrpenHnee ctpoenue 3BE3.
CoBpeMeHHbIE NPEACTaBICHUS

0 MPOUCXOKIEHUH U IBOJIIOLUN
ConHua u 3B€3/1. JTanbl KU3HU
3BE3L.

Mneunsiii [1yts - Hama ["anakTuka.
ITonoxeunune u nemxenue ComHIia
B ["asmakTuke. Tumel rajlakTuk.
PanuoranakTuku u KBa3apsl.
UYEpHble IbIpbI B A7Ipax rajJakTHK.
Bcenennas. Paciumpenne
Bcenennoii. 3akon Xab0:ma.
Pazberanue ranaktuk. Teopus
bosemoro B3peiBa. Penukrosoe
U3JIy4yeHue.

MacmirabHast CTpyKTypa
Bcenennoii. MeraranakTuka.
Hepewménnpie npoOiembl
aCTPOHOMHHU

B MEXTAIIAKTUYECKOH Cpejie,
MaciITabHOM CTPYKTypbl Beenennoii.
O0bsacHeHune pacuupenus Beenennoit
Ha OCHOBE 3aKOHa Xab0ua.
[ToaroroBka K 00CYKIEHUIO
HEpEIICHHBIX MPOOJIEM aCTPOHOMUH.
[IpoBenenue HabO1CHUIM
HEBOOPYKEHHBIM I'J1a30M

C MCIIOJIb30BaHHEM KOMITBIOTEPHBIX
TPUIIOKESHHUHN IS ONIPECTICHHS TTOJIOKEHUS
HEOECHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoJTymapus

U SpKUe 3BE3MBL.

[IpoBenenue HaOMIOIEHUI B TEJIECKOI
Jlynsl, mnaner, Mieunoro Ilyru.
VYdacTre B TUCKYCCHU O HEPEIICHHBIX
npobeMax aCTpOHOMUH.

4 Pa3znen 6. (O06o001maroniee noBTropeHue

O06o0meHe U CHCTEMaTH3aITHS
COJIEpKaHUs pa3JIeioB Kypca
«Mexanukay, «MonekysapHas

(hr3MKa U TEPMOTMHAMUKAY,
«OnexTpoanHaMukay, «Komebanus

U BOJHBDY, «OCHOBBI CIICITHAIBHOMN
TEOPHUH OTHOCUTEIHHOCTH,

«KBaHnTOBas Gusnkay, « IIEMEHTHI
ACTPOHOMHUH U aCTPOPHUZUKIY.

Ponb ¢u3uku u actpoHOMUHU B
YKOHOMMYECKOM, TEXHOJIOTHUCCKOM,
COITMAIBHOM M ATHYECKOH cdhepax
NEeSTETLHOCTH YeJIOBEKa, POJIb U

MecTO (PM3UKU U aCTPOHOMHUHU

B COBPEMEHHOM HAYYHOU KapTHHE

MHpAa, 3HAYEHHUE OTIMCATCIIbHOM,
CUCTeMAaTU3UPYIOIIEH, 00BICHUTEIBHON U
MIPOTHOCTUYECKON (PYHKINI pr3ndecKoit
TEOPHH, POJIb PU3NIECKON TEOPUH B
(hopMHUpOBaHHUH TTPEICTABICHHIA

0 (puzmveckol KapTHHE MUPA, MECTO
(bu3nuecKoi KapTUHBI MHUpa B 0OIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEACTABICHUHN O MPUPOJIE.

VYyactue B JUCKycCUU O posid GU3UKH
1 aCTPOHOMHH B PA3IMUHBIX chepax
JIeITEILHOCTH YeJIOBEKa.
IToaroroska cooOILIEHUN O MECTE
(bU3HIECKO KapTUHBI MUPA B PSTY
COBPEMEHHBIX MTPEACTABICHUI

0 TIpUpOJIE.

BrinonHeHue ydeOHbIX 3aJaHUH,
JIEMOHCTPHUPYIOITUX OCBOCHHE
OCHOBHBIX TTOHATHH, GPU3HUESCKIX
BEJIMYUH U 3aKOHOB Kypca (QU3UKU
10-11 xnaccoB

Pe3epBHOe Bpems 3 4aca




TPEBOBAHWSA K OIIEHUBAHUIO YPOBHSI YYEBHBIX TOCTUKEHUM

OBYYAIOIIUXCH (HPEAMETHBIX PE3YJIBTATOB)

Kpurtepuu oneHuBanns ypoBHsl y4eOHBIX JOCTHKeHUH 00y4yarommxcs no ¢pusuke

O1eHKa 0TBETOB 00Y4alONIMXCsl MPH NMPOBEJIEHUH YCTHOTO 0Npoca

Ommemxa

Kpumepuu oyenusanus yuebnvix oocmudicenuil

OTBET OOYYarOIIEerocs TMOJHBIA, CaMOCTOSITENIbHBIN, MPABUIBHBIA, H3II0KEH
JUTEPATYPHBIM SI3BIKOM B OIPECIICHHONW JIOTMYECKOW TOCIE0BATEIHbHOCTH,
pacckas3 COnmpoBOKAACTCSI HOBBIMH IPUMEPaMHU;

oOydJaroruiicss OOHApY)XMBaeT BEpHOE NOHUMaHUE (DU3UIECKON CYITHOCTH
paccMaTpuBaeMbIX SBJIEHUH W 3aKOHOMEPHOCTEH, 3aKOHOB W TEOpPHUH, JAeT
TOYHOE OMPEEIICHHE W MCTOJKOBAHUE OCHOBHBIX MOHATHI, 3aKOHOB, TEOPHUH,
MpaBWJIbHOE oOmpeneneHne (U3NUECKUX BEIWYMH, WX EIUHUI] U CHOCOOOB
W3MEPECHUS;

00ydJaronuiicss yMeeT MPUMEHUTh 3HAHHS B HOBOM CHUTYAIlMU TIPH BBITIOJTHEHUHN
MPAKTUYECKHUX 3a/1aHHI, 3HAET OCHOBHBIE MOHATUS U YMEET ONEPUPOBATH UMHU
MpU pELIEHUH 3a]ay, MPABUIbHO BBITIOJHSAET YEPTEKH, CXEMbl U TpaduKu,
CONYTCTBYIOIIME OTBETY; MOKET YCTAHOBUTH CBSA3b MEXKAY U3y4a€MbIM U paHEe
M3YYEHHBIM MaTepUalioM 10 Kypcy (PU3UKH, a TAaKXKE C MaTepHalioM, YCBOCHHBIM
IIPU U3YYEHHUH IPYTUX NPEIMETOB;

BJIaZICET 3HAHUSIMU U yMeHUsIMU B 06beMe 95-100% oT TpeboBaHu TPOrpaMMBbI

OTBET Y/IOBJICTBOPSIET OCHOBHBIM TPEOOBAaHMSAM K OTBETY Ha OIEHKY "5", HO
COJICP’)KUT HETOYHOCTH B M3JIOKEHUU (PAKTOB, ONPEICICHUM, MOHITHH,
00BSICHEHUU B3aUMOCBSI3€H, BbIBOJAX U pelIeHHU 3afad. HeTouyHOCTH Jerko
UCIPABIISAIOTCA IIPU OTBETE HA JOMOJIHUTEIbHBIE BOIPOCHI;

0oOyyarouuiicss He HCMOJb3yeT COOCTBEHHBIM IIaH OTBETa, 3aTPYAHSETCS B
IPUBEICHUU HOBBIX IPUMEPOB, U IPUMEHEHNUHU 3HAHUN B HOBOW CUTYAIINH, CJ1a00
UCIIOJIb3YEeT CBSI3U C paHee W3YYCHHBIM MaTepualioM U C MaTepHUajoM,
YCBOEHHBIM MPHU U3YYEHUH JPYTUX IPEIMETOB;

0o0beM 3HaHUHM U yMeHull oOydatomierocst coctaBisitor 80-95% ot TpeGoBaHuit
IPOrPaMMBI.

0oJIbIIIast YaCTh OTBETA YIOBIETBOPSET TPEOOBAHUSIM K OTBETY Ha OLIEHKY "4", HO
B OTBeTe OOHApYXHBAIOTCA OTACIbHBbIE IPOOETIbl, HE MPENSITCTBYIOLINE
JambHeHIeMy YCBOCHHIO TPOTPaMMHOI0 MaTepuana;

oOyyaromuiicss 0oOHapy)KMBaeT IOHMMaHHe Yy4yeOHOro MaTepuaga IpH
HEJOCTAaTOYHOW TIOJHOTE YCBOEHHMS MOHATHI WIM HENOCIEA0BAaTEIbHOCTH
U3JI0KEHUs MaTepuasia, yMeeT NMPUMEHSATh MOJyYeHHbIE 3HAHUS NP pEelIeHUuN
IPOCTBIX 33Jau C HCIHOJb30BaHMEM TOTOBBIX (DOpMyJ, HO 3aTpyAHSETCs HpU
peleHnH Ka4eCTBEHHBIX 3a1a4 u 3ajad, TpeOyroLHX
npeobpazoBanus GopmyII;

oOyyaromuiicss BiajieeT 3HAHUSMU U YMEHUsMH B oObeme He MeHee 80%
COJIepKaHUs, COOTBETCTBYIOIIETO MPOTPAMMHBIM TPEOOBAHUSIM.




e OTBET HENPABHWJIbHBIH, TOKA3bIBACT HE3HAHUE OCHOBHBIX MOHATUN, HETIOHUMAHUE
W3YYEHHBIX 3aKOHOMEpPHOCTEH U B3aMMOCBs3ei, HEyMeHHE padoTaTh C

2 y4eOHUKOM, peliaTh KOJTMYECTBEHHbIE U KAYECTBEHHBIC 33a4H;

e 00yuaromuiicsi He OBJIa/Ie]l OCHOBHBIMHU 3HAHUSIMU ¥ YMEHHUSIMU B COOTBETCTBUHU
¢ TpeOOBaHUAMHU IPOTPAMMBI;

o oO0yyaromuiicst He BJIaJi€eT 3HAHUSIMHU B 00beMe TpeOOBaHU Ha OLEHKY "3".

Onenka yMeHM#i BBINOJIHATH Ja0opaTopHble (IpaKkTH4ecKue) padoThl
[Ipn oueHuBaHMM ypPOBHS BIAACHUA OOYUYAIOIMMHUCA MPAKTUYECKUMHM YMEHUSIMHU U
HaBbIKaMU BO BPEMs BBIIIOJHEHMSI JaOOPATOPHBIX (IPAKTUUECKUX) PabOT, SKCIIEPUMEHTAIBHBIX
3a/lay YYMTHIBAIOTCS 3HAHUE AJITOPUTMOB HAOJIOACHMS, ITAlOB IPOBEICHHUS MCCIEI0BaHUS
(TUTaHMpPOBAaHUE OMBITOB WM HAOMIOACHHWH, COOpKa YCTAaHOBKM 1O CXEMe; IMPOBEICHUE
uccaeaoBaHus), oopMIIEHHE PE3YJIbTaTOB UCCIIEIOBAHUS — COCTaBJIEHUE TAOJHIl, TOCTPOEHUE
rpaduKoB U T.I.; 000CHOBaHKE BBHIBOJOB IO MTPOBEICHHOMY 3KCIIEPUMEHTY WIIM HAOIIOIEHUIO.

YpoBHU CIOKHOCTH JTa0OPATOPHOM (MTPAKTUUECKON) PaOOTHI MOXKET 33/1aBaThCSI:

e Yepes cojeprKaHHe U KOJIMYECTBO JOMOJHUTEIBHBIX 3aJJaHUI 1 BOIIPOCOB IO TeME paboThI;

e Yepes pa3Hbli ypOBEHb CAMOCTOSITEILHOCTH BBITIOJIHEHUS paOOTHI (MPU MOCTOSHHOM OMOIIN
YUUTENs], BBINOJIHEHUE IO 00pasily, MOAPOOHON WM COKpallleHHOW HWHCTpyKuuei, 0e3
MHCTPYKIUN);

e OpraHu3anueil HEeCTaHJIAPTHBIX cuUTyauuid (popMynHpoBKAa YUYEHHUKOM IIeid paboThl,
COCTaBJICHUE UM JIMYHOTO IUIaHAa pabOThl, 0OOCHOBAHHE €ro, OMpeACIICHHE MPUOOPOB H
MaTepHUAaIOB, HY)KHBIX JUIsl €€ BBIIIOJIHEHHSI, CAMOCTOSITEIIbHOE BBINOJIHEHUE PA0OTHI M OLIEHKA
€€ pPe3yJbTaToB).

O0s3aTenbHO YUUTHIBATh NPU OLEHUBAHUU COOIIIOAECHNE O0YYArOIUMHUCS MPaBUII TEXHUKU

0€301acCHOCTH BO BpPEMsI BBITIOJTHEHUS Ja00PaTOPHBIX (ITPAKTUYECKUX) padoT.

Ommemxka Kpumepuu oyenusanus yueonvix oocmudicerui

e nabopatopHas (mpakTUyeckas) paboTa BBITIOJIHEHA B TOJHOM O00BEME C
coOnroieHneM HeoOXOIUMOM IOCJIe0BATEIbHOCTH MPOBEJACHHS OIBITOB U
HU3MEPEHUI;

e OO0yYaromwuiicss caMOCTOSTEIbHO U PALMOHAILHO CMOHTHPOBAN HEOOXOAUMOE

5 000py/OBaHKE, BCE OMBITHI IIPOBET B YCIOBUAX U PEKUMaX, 00eCeUUBAIOIINX
MOJIydeHUE TPABUJIBHBIX PE3YJIbTaTOB M BBIBOJIOB; COONIIOAaN TpeOOBaHUS
0€30MacHOCTH TPY/a;

e B OTYETE MPABUIBHO M aKKypaTHO BBITIOJHUI BCE 3aIlMCH, TaOIHIIbI, PUCYHKH,
YepTexH, rpaQuKu, BEIUMCICHUS, PABUIBHO BBITIOIHIII aHATH3 MOTPEIIHOCTEN
(mpu HE0OXOUMOCTH).

e BBIMOJHEHHWE JaOOpaTOpHOl  (MpakTUYecKoil) paboThl  YAOBIETBOPSET

4 OCHOBHBIM TPeOOBAaHUAM K OTBETY Ha OIIeHKY "5", HO 0Oyuaromuiicss TOMmycTuI
HEJI0YeThl WIIM HErpyOble OMIMOKY, He MOBJIMSBLINE HAa PE3Y/IbTAThl BBITOJTHEHUS
paboTHI.

e pe3yibTaT BBIMOJIHEHHOW YacTH JIabOpaTOpHOH (IIpakTUYecKor) paboThI
TaKOB, YTO IO3BOJIET IMOJIYYUTh MPAaBWIBHBIM BBIBOJ, HO B XOJI€ NPOBENCHUS
OTBITA U U3MEPEHMI ObUIN JOMYIIEHBI OIINOKH.

2 e pe3yibTaThl BBIMOJHEHUS JIAOOpAaTOpHOM  (NMpakTU4eckoil) paboTel He

MO3BOJISIIOT ~ CJIeNIaTh  NPABWIBHBIA  BBIBOJ, H3MEPEHUs, BBIYMCIICHHS,




HaOJIroIeHUS
HpOI/ISBO[[I/IJII/ICB HeraBI/IHBHO.

Ilpumeuanus.

Bo Bcex ciyuasix olieHKa CHUKAETCs, €CIIM 00yJaronuiics He coOmo1an TpeOOBaHU M TEXHUKU
0€30MaCHOCTH IIPY TMPOBEJCHUU SKCIIEpUMEHTa. B Tex ciydasx, Korga oOydJaromuics mokasat
OpHFHH&JIBHBIfI IIoAX0d K BBIIIOJIHCHUIO pa6OTI)I, HO B OTYECTC COACPIKATCA HCAOCTATKH, OLICHKA
34 BBIIIOJTHECHUEC pa6OTI)I, 0 YCMOTPCHUIO YUUTCIISA, MOXET OBLIThH MOBBIIIEHA 10 CpaBHCHHIO C
YKa3zaHHbIMU HOpMaMHu.

O1eHka 0TBETOB Oﬁy‘lalOIlll/lXCﬂ IPHA MPOBEACHUHN CAMOCTOATEC/IBHBIX U KOHTPOJbHBIX

padot

Ommemxka

Kpumepuu oyenusanus yuebHvix docmudicenui

paboTa BBITOJTHEHA TIOJIHOCTHIO;

CZIeNIaH MepeBo/l eMUHHUI] BceX (pusnyeckux BennunH B «CH», Bce He0OX0oaumBbIe
JaHHBIC 3aHCCCHBbI B YCJIOBHUC, IPaBUIIBHO BBIIIOJIHCHBI UYCPTCKHU, CXEMEIL,
rpaduKku, PUCYHKH, COMYTCTBYIOIIME PEIICHUIO 3aJ]a4, CAejlaHa MPOBEpKa IO
HAaVMEHOBAHUSM, IPABUJIBHO IPOBEACHBI MAaTEMaTUYECKUE pacyeTbl U JIaH
TOJIHBIN OTBET;

Ha KauyeCTBEHHbIE U TEOPETHYECKHE BOIMPOCHI JaH MOJHBIM, HCUEPIbIBAIOIIUN
OTBET JIUTEpaTypHbIM SA3BIKOM B ONpeNIEIeHHON JIOTUYECKOMN
MOCJIEIOBATEIbHOCTH,  OOydJaloIiuiics  OPUBOJUT  HOBBIE  IPHUMEpHI,
YCTaHABJIMBAET CBSI3b MEXKJY U3Y4a€MbIM U paHEe U3YYECHHBIM MATEpUAJIOM IO
Kypcy (pu3uKH, a Takke ¢ MaTepuaioM, YCBOCHHBIM INPH HU3YYEHUU APYTUX
IPEIMETOB, YMEET IPUMEHUTh 3HAHUS B HOBOW CUTYALIMH;

oOyuaronuiicss oOHapy)KMBaeT BEpHOE MMOHMUMaHHE (PU3HMUECKON CYIIHOCTU
paccMaTpuBaEMbIX SIBJICHUHM M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpUH, JAeT
TOYHOE OIPEJEICHUE U UCTOJKOBAHUE OCHOBHBIX ITOHATUM, 3aKOHOB, TEOPHI, a
TaK)Ke MPaBUIILHOE OIpeieieHne (PU3HMUECKUX BEIMYMH, UX €IMHUILl U CLIOCO00B
W3MEPEHHUSL.

paboTa BBIMOJIHEHA TIOJHOCTHIO MM He MeHee yeM Ha 80 % oT oObema 3a1aHus,
HO B HEW UMEIOTCS HEJI0UEThl U HECYIIECTBEHHBIE OIINOKH;

OTBET Ha KayeCTBEHHbIE U TEOPETUYECKHUE BOMPOCHl  YAOBIETBOPSET
BBIIIIETIEPCUHUCIICHHBIM TPEOOBAHUAM, HO COJCP)KUT HETOYHOCTH B H3JIOKCHUHU
(bakTOB, ompeneNcHUN, MOHATUH, OOBSICHCHHMH B3aUMOCBS3EH, BBIBOJAX H
pELIeHUH 3a/ay4;

0Oy4aroUIUiCs HUCHBITHIBAET TPYIAHOCTH B MPUMEHEHMM 3HAHUA B HOBOU
CUTYyalliM, HE B JIOCTATOYHOM MEpPE HCIOJB3YET CBS3M C paHEe H3YYCHHBIM
MaTepuaJoM U C MaTEPUAIIOM, YCBOCHHBIM NPU U3YUYEHHH JIPYTUX IPEIMETOB.

paboTa BEINOJHEHA B OCHOBHOM BEPHO (00BHEM BBIIIOJIHEHHOM YacTH COCTABIISET
HeMmeHee 2/3 oT o0uiero o0bema), Ho JIOMYIEHbI CYIIIeCTBEHHbIE HETOYHOCTH;
oOydJaromuiicss OOHapy)KMBaeT TIOHMMaHHe y4eOHOro MaTepuaia IpH
HEJIOCTAaTOYHOH MOJTHOTE YCBOCHUS MOHATUI U 3aKOHOMEPHOCTEH;

yMeeT TPUMEHSTh TOJy4eHHbIE 3HAHUS TPU PEUICHUH TPOCTHIX 3a1ad C
UCIIOJIb30BAHUEM TOTOBBIX (OpMyNN, HO 3aTpyJHSETCS TP PEHICHUU




Ka4eCTBEHHBIX 3aJjad M CJOXKHBIX KOJIMYECTBEHHBIX 3a/a4, TPeOyIommX
npeoOpazoBanus GopmyIL.

e paboTa B OCHOBHOM HE BBINOJIHEHA (00bEM BBIIIOJHEHHOHW YacTu MeHee 2/3 oT
oOmiero o0beMa 3a1anus);

e 0Oydarommiicsi TIOKa3bIBACT HE3HAHHE OCHOBHBIX MOHITUH, HENOHUMAaHHE
MU3YYCHHBIX 3aKOHOMEPHOCTEH MW  B3aMMOCBs3€H, HE YMEET pellaTh
KOJINYECTBEHHBIE M KAYECTBEHHBIC 3a/1a4H.

TecTOBBIII KOHTPOJIb
[lenbro TECTOBBIX 3a/TaHUI SABJSETCS BO3MOKHOCTD BBISIBJICHUS 3HAHUM, YMEHU, HABBIKOB
KaXJO0r0 HCIBITYEMOT0, TIO3TOMY B KayeCTBE MHTEPIPETALMOHHON CHUCTEMBI OTCYETa
UCIOJIb3YEeTCsl KOHKpETHasl Uil OIpENEelIeHHONM BO3pAacTHOW TIpylmbl OOydaromuxcsi 00JacTh
COJIep’KaHusl JAaHHOTO y4eOHOTO IIpeaMeTa.

3ananus TeCTOB pa3zpaboTaHbl B ABYX (popmax:

- 3aKpbIThIE 3aJJaHMsI (3aJIJaHUSI C BHIODOPOM OTBETOB, ITPU KOTOPHIX UCTIBITYEMbIN BbIOMpaeT
MpaBWJIbHBIN OTBET M3 4YHClIa TOTOBBIX, NpHUJAaraéMblX B 3aJaHUM TecTa (Kak mpaswio 3-4
BAapUaHTA);

- OTKPBITHIC 3a7aHUs (3a]aHuUsI, B KOTOPBIX UCTIBITYEMBIN caM (GOPMYIIUPYET OTBET).

[Ipu TecTupoBanuu Bce BepHbIe 0TBETHI OepyTes 3a 100%, Torja OTMETKa BHICTaBIISIETCS B
COOTBETCTBUU C TaOJIMLIEH:

IIpoueHT BHINOJHEHUS 3aaAHUS OTMeTKA
95% u 6onee OTJIUYHO
75-94%% XOPOIIIO
50-74%% YIOBJIETBOPUTEIHHO
menee 50% HEYIOBJIETBOPUTEIIHHO

Ilepeyenb ommoOOK
I'pyObie ommoOKu:

- HC3HAHUC onpeneneHHﬁ OCHOBHBIX HOHHTHﬁ, 3aKOHOB, ITpaBUJI, OCHOBHBIX MIOJIOKEHU I TEOpHHU,
(I)OpMyJ'I, O6H_IerI/IH$ITBIX CHMBOJIOB 0003HAYCHHUS (1)H3I/I‘ICCKI/IX BCJIMYNH, CANHUI] UX UBMCPCHUA,

- HCYMCHHC BBIJCIIUTEL B OTBCTC INIABHOC;

- HCYMCHHUC MNPUMCHATHL 3HAHHUA JId PCHICHHUA 3aaad U 0OBsICHEHHS (I)I/ISI/I‘-ICCKI/IX HBHCHHﬁ;
HCIIPpaBHUJILHO C(bOpMyJIHpOBaHHBIe BOIIPOCHI 3a1a4d WM HCBCPHBIC 00BsICHEHUS Xoga €€
pelICHrd; HC3HAHUC NPHUCMOB PCIICHUA 3aJa4d, aHaJIOTMYHbIX paHCC PCIICHHBIM B KJIACCE,



OH_II/I6KI/I, MOKAa3bIBAOINUE HCHIPABUJIIBHOC ITOHMMAHHEC YCIOBHA 3aJadyd WM HCIPAaBUIIBHOC
HUCTOJIKOBAHUC PCHICHUAA,

- HCYMCHHC YUTAaTh U CTPOUTH I‘pa(l)I/IKI/I U NPUHIHUITHAJIBHBIC CXCMBI;

- HEYyMEHHE MOJrOTOBHUTh K paboTe YyCTaHOBKY WM JlabopaTopHOe 00OpyJOBaHWE, MPOBECTH
OTIBIT, HEOOXOAMMbBIEC PACUETHI, WM UCIIOIb30BATh MOJYyYCHHBIC IaHHBIE JJI BHIBOJIOB;

- HeOpeXHOE OTHOLICHHUE K JTa00PaTOPHOMY 000PYAOBAHMIO M H3MEPUTEIBHBIM IIPHOOpaMm;
- HEyMEHHE ONPECTUTh MOKa3aHHe U3MEPUTEIBHOTO TPUOopa;

- HapylleHue TpeOoBaHNi paBUil O€3011aCHOTO TPyZa MPHU BHIMOIHEHUH SKCIIEPUMEHTA.
HerpyObie ommmoxu:

- HETOYHOCTH (POPMYIUPOBOK, OMNpPEACICHUN, TOHATUM, 3aKOHOB, TEOPHUM, BBHI3BAHHBIC
HETIOJTHOTOM O0XBaTa OCHOBHBIX TPHU3HAKOB OIPEACTSEMOro TIOHATHS, OIIMOKH, BHI3BAHHBIC
HECOOJTIOICHHEM YCIIOBUH TTPOBEICHHUH OTbITAa WA U3MEPCHUI;

- OIIMOKM B YCIIOBHBIX O0OO3HAUEHUSX Ha MPUHIUIHUAIBHBIX CXeMaX, HETOUHOCTH YepTeiKeH,
rpaduKoB, CXeM;

- TIPOITYCK WJIM HETOYHOE HANMCaHNE HAMMEHOBAHUHN €MHUI] (PU3NUECKUX BEITUYHH;
- HEpaIMOHAILHBIN BBIOODP X0/1a PEIICHUSI.
Henouernr:

- HepalMOoHaJbHbIE 3alMUCH IPH BBIYUCICHUSAX, HEpAlMOHAIbHbIE MPHEMbl BBIYUCICHUH,
npeoOpa3oBaHUil M peleHUH 3a1a4;

- apI/I(bMeTI/I‘{eCKI/Ie OIINOKHU B BBIYHMCJICHUAX, €CJIIN OTU OIINOKHU FPY6O HE NCKAXAarT pCaJIbHOCThb
IIOJIYYCHHOI'O pE€3yjibTaTa,

- OTACJIBHBIC IMOT'PCIIHOCTH B (bOpMyanOBKe BOIIpOCa UJIK OTBETA,

- HeOpe)XHOe BBINIOJHEHHE 3aluceil, uepTeked, cxeM, rpadukos;opdorpaduveckue Hu
MYHKTYallMOHHbIE OIIUOKH.

YYEBHO-METOAUYECKOE U MATEPHUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI

CIIUCOK PEKOMEHJIOBAHHOM JINTEPATYPBI

OcHoBHasi JInTeparypa

1. ®wusuxka. 10 xnacc. ba3osslif u yrinyonenssiit yposuu. Mocksa «IIpocemenue» 2023 T4
Msxkuies, b.b. byxosues, H.H. Corckuii; mox pea. H.A. ITapdentreBoit Kiaccuueckmuii

KypC.



[EY

© ~ o o

@uszuka. 11 wmacce: y4eb. s oOmeoOpazoBar. opraHusanmid: 06a3oBblid ypoBenb / 1. S.
Msxkumes, b.b. bByxosues, B.M. Yapyrun; non pea. H.A. IlapdpentseBoii. — 3-¢ uzn. — M.:
IIpocsemenue, 2016. Knaccuueckuii kype.

YMK «@u3uka. 10-11 knaccot. bazoewtit yposenw» ([loneyx: Ucmoku)

®usznka. 10 kmacc. 3amaHus s OINCHWBAHUS Y4YEOHBIX JOCTMDKCHHM ydamuxcsi / COCT.
Oxpumenko H.A., JlurBunenko M.H., HoBuxoBa E.A., lllymakoBa O.M.— TOY AIIO
«AOHPUIITIO». — Honenxk: Uctoku, 2020.
@wmsuka. 11 kmace. 3amaHus Ui OLEHUBAHMUSA YYEOHBIX JOCTHIKEHHMH YJaluxcst / COCT.
Oxpumenko H.A., JlurBunenko WM.H., HosukoBa E.A., Illlymakoa O.M.— T'OY MAIIO
«JJOHPUITO». — Nonenk: Mcroku, 2022.

JlonoiHuTEIbHASI IUTEpPaTypa

C6opuuk 3amay no ¢pusuke 10 - 11I1aprdentreBa H. A. ba3oBblil 1 yriyOneHHbIH ypOBHU
Mocksa «IIpocsemenue» Kiaccnueckuil Kype

PoivkeBuu, A. II. ®wuswmka. 3amaunmk. 10—I11 xm. : mocobue it oOmeoOpas3oBar.
yapexaenuit / A. I1. PermkeBna. — 10-e m3j., crepeotnrr. — M. : [Ipocda, 2006. — 188, [4] c.
: wit. — (3amaunuku «JIpode»)

®dusnka. DnekTpoHHBI cOopHUK 3ama4d. 10-11 xmacesl / Coct. bnonckuit C.I1., OxpumeHko
H.A., Camopoxkosa E.B. —T'OY AI1O « IOHPUAIIO». — Joneuk: Uctoku, 2021.

HNHTepHET-pecypcnbl

http://www.school.edu.ru - o¢puuanbHBIN cepBep POCCHICKOTO IIIKOJBHOTO 00pa30BaHu.
http://festival.1september.ru — ®dectuBaaL Negarormyeckux uaeh «l ceHTAOps» — caMblit
MacCOBBI memarorndeckuii gopym B Poccuu, KOTOPBIH JaeT BO3MOXKHOCTh KaXJIOMY
YUUTEII0 MPEICTABUTh CBOIO IICJArOTMYECKYI0 HICI0, OIYOIMKOBAaTh COOCTBEHHBIC
METOJUYECKUE pPa3pabOTKH, MOJCIUTHCA C KOJUIETAaMH CBOMMH IIPCACTABICHUSAMH O
[IPEIO1aBaHuUH.

http://www.riis.ru — MexxayHapoiHasi 0Opa3oBaTelbHasl accolMaIys. 3aaud — COJICHCTBHE
PasBUTHIO 00pa30BaHUs B Pa3IUYHBIX 00JACTSX.

https://www.metod-kopilka.ru/fizika.html— Buaeoypoku, mpe3eHTaluu, KOHCIEKTHI, TECTHI,
IUTAHHPOBAHHUE U JIP. MaTepHAIIbI 110 (DU3HKE.

http://sverh-zadacha.ucoz.ru/index/0-76 — yaeOHble GpriibMbI IO (PU3UKE TIO pa3ieiam.
http://metodportal.ru/articles/srednjaja-shkola— meroauueckuii moprai.
https://simplescience.ru/collection/video — ¢hu3nyecKne ONbITHI B OBITY.
https://resh.edu.ru — Poccuiickast 3neKTpOHHAsI IIKOJIA



http://www.school.edu.ru/
http://festival.1september.ru/
http://www.riis.ru/
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video

T'OCYJIAPCTBEHHOE BIOJ)KETHOE OBIIEOBPA3BOBATEJIbHOE
VUPEXJEHUE«KOMCOMOJIBCKAS ILIKOJIA Nel CTAPOBEILIEBCKOI'O
MYHULIMIIAJIBHOI'O OKPYT A»

JTIOHELIKOW HAPOJIHOW PECITYBJIMKU

PACCMOTPEHO COI''TACOBAHO YTBEPXIARO
Hupexrop 'BOY

Ha 3acenanun [IIMO yuureneit 3aM. qupekropa no YBP «KOMCOMOJIBCKAS IIKOJIA
€CTECTBEHHO-HAYYHOTO [UKJIa N

ITporokoit ot «26»08 2025r. Ne 1

PykxoBoaurens IIIMO
bepromer C.M.

KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

nmpeaMmeTra (QPUi3nKa

g 10-11 kmaccoB

Pa3paborano yuurenem:

Yepusimepoi C. W.

dusznkall kiaacce

VYuebHuk /i 0011e00pa3oBaTeIbHbIX OpraHu3alum: 0a3oBbiil ypoBeHb: [.51. Mskuiues,
b.b.byxoBI1ieB,



n/n

Ypo
Ka

TEM

HaumenoBanue pa3aeijia, TEM YPOKOB

K-BO
yacoB

Ha
u3y4.

TEMBbI

Jara

MPOBEACHUA

IaH | ¢axkr

Mpur

Tema Nel. «Du3uka u ecmecmeeHHOHAYYHBLIL MEM OO
NO3HAHUA RPUPOObLY.

Iepsuunviu uncmpyxkmaoic no bK

®u3zuka — Hayka O mnpupoxae. Hayunele MeToasl
MO3HAHUS OKPYXKAIOLIEro MHpa M HMX OTJIMYUS OT
JIpYrUX METOJOB MO3HaHuA. Poib sKcnepuMeHTa u
TEOpUM B  IMpolecce  IO3HAHUS  IPUPOJBI.
MonennpoBanue QU3NYECKUX SIBJICHUH U MPOILIECCOB.
Hayunslie TUIIOTE3BI. duznueckue 3aKOHBI.
®duznyeckue Teopud. ['paHHIBl  MPUMEHUMOCTHU
(hM3UYIECKUX 3aKOHOB U TEOPHIA.

MOJITOT.
coo01ie
«XPpOHO
OTKPBIT
¢buzuke

Ponv u mecmo ¢usuxu 6 popmuposanuu coepementoil
HAYYHOU ~ KAPpMUMbl — Mupd, 8  HpaAKMu4ecKoll
dessimenvrHocmu aodeu. Duzuka u Kyibmypa.

ITpocmoTp nokymenTtansHoro Guasma Discovery «100

Bennuaitmux OtkpbiTuil — Ouzuka»

Tema Ne2 «Mexanuxa» 26+2(pezeps)=28
Tema No2.1» Ocroenvt Kunemamuxku»

20

MexaHnuueckoe IBHKEHME M BUJIbl JBUKEHUM, €ro
xapakrepuctuku. Tpaekropus. Ilyre. Ilepemenienue.
MrHoBeHHas U CpeAHsIsl CKOPOCTH.

PaBHOMepHOC U PAaBHOYCKOPCHHOC HpHMOHHHeﬁHOG
JABHMOKCHHUC. ypaBHCHI/IH u Fpa(bI/IKI/I 3aBUCHUMOCTH
KHHEMAaTHYCCKUX BCJIIMYMH oT BpEMCHHA npu
PaBHOMEPHOM prIMOJ’II/IHeI\/’IHOM JABMOKCHHMU.

OTHOCHUTETHHOCTH MEXaHUYECKOTO JIBHKECHHUSI(
CJIO’KEHHUE MEepEMELIEHUN U CKOPOCTEN )

Yckopenue. PaBHOYCKOPEHHOE NPAMOIMHENHOE
npxenue. CBOOOHOE MajieHue Tedl.




KpuBosmHeliHoe nBuxenue. J[Brxenue
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH C IIOCTOSTHHOM
10 MOJYJIKO CKOPOCTBIO. YTJI0Bas CKOPOCTb, JINHEHHAs
CKOPOCTb.

[lepnon u yactoTa oOpaleHHS.
LlenTpOCTpEMUTENBHOE YCKOPCHHUE.

TexHuueckue ycTpomuCTBa U IPAKTUYECKOE
IIPUMEHEHHE:

CIIUJOMETD, IBHKEHNE CHAPSI0B, LIEHBIEC U
pEeMEHHBIE Ilepeayu

2.2 «OcHO6bl OUHAMUKU).

B3anmoperictBre ten B npupoae. SABnenue naepuuu. |
3akoH HproToHa. IHepuuanbHble CUCTEMBI OTCUETA.
Cua.

10

Bropoii 3akon Hetotona. [Ipuniun cynepno3uiuu
cun. Tperuit 3akon Herorona. [Tpuniun
OTHOCHUTENBHOCTH ["anmuines.

11

Cuita BCeMUPHOTO TATOTEHUSI. 3aKOH BCEMUPHOTO
TsaroteHus. [lepBas kocMuyeckasi CKOpPOCTb.
JBmkeHue

HCKYCCTBEHHBIX CITyTHHKOB

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTh
U TieperpysKa.

13

Tpenue. Buapl TpeHus (MOKOs, CKOJIbKEHHUS,
kaueHus).Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokos. Koagdurment
TpeHusi. Cuiia COnpOTUBIICHUS

MIPH IBIKEHUH TeJia B )KUIKOCTH WJIH rase.
TexHuueckre ycTpoiicTBa U MPaKTUYECKOE
MIPUMEHEHHUE: MOJIINITHUKA

14

ITocTynarensHOE U BpalaTeIbHOE JBUKEHUE
a0CcoIIOTHO TBEPJOTO Tena. MOMEHT CHJIbI
OTHOCHUTEIILHO OCH BpateHus. I1nedo cumsl. Ycnosus
paBHOBECHS TBEPAOIO Tea

15

JI. p. Nel « UccnenoBanue ycliOBUN paBHOBECHUS
TBEPJOTO TEJA, UMEIOIIETO OCh BPALLEHUS.




HUnempyxkmasie no bK

2.3 3aKOoHBI COXPaHEHUS B MEXaHHUKE

16

Wmnynec MaTepuanbHOM TOUYKM (Tena), CHUCTEMBI
MaTepUaJIbHBIX TOuYeK. VIMIIyJIbC CHUIIBI U MU3MEHEHHE
UMITyJbCa TeJa. 3aKOH COXpaHEHUs HMIyJbca.
PeaktuBHOE JBIXCHHUE.

17

PabGota cunsl. MomuocTs criibl. Kunernueckast
SHeprus MaTepuanbHOi Touku. Teopema 00
W3MCHCHUH KHHETUICCKOU YHEPTHH.

18

[TorenunaneHas sHeprus. [loTeHnnanpHas SHEPTUs
yrapyro ae(opMUpoOBaHHON MPYKUHBI.
[TorenumanpHas 3HEPTUS TENa

BONM3M nmoBepxHocTH 3eMiu. [loTeHmmansHupie 1
HenoTeHIIHaJbHbIe CHIIbI. CBS3b pabOTHI
HENOTCHIUAIbHBIX CUJI C U3MECHEHUEM MEXaHUYECKON
SHEPrUU CUCTEMBI TEIL.

19

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEpruu

20

Ynopyrue u Heynpyrue cToJaKHOBeHHUsI.. TexHuyeckue
YCTPOMCTBA U

MIPaKTUYECKOe MPUMEHEHHUE: BOJOMET, KOTIED,
MPYXKUHHBIA TUCTOJIET, TBUKEHHE PAKET

21

Konmponvras paboma Nelno teme: «MexaHuKa»

22

AHanuz KoHmpoavHou pabomai.

O6006maromui ypok mno teme: «MexaHuKa»

No3 «Monexynapuaa ¢puszuka. Tepmoounamura)

22

3.10cHOBBI MONEKYIAPHO-KMHETUUECKON TEOpUN

23

OCHOBHBIE TIOJI0KCHUS

MOJIEKYJIIPHO-KUHETUYECKOU

TEOPUHU U UX OIBITHOE 00OCHOBAHUE.

bpoyHOBCKOE NBHKEHUE.

Huddysus. Xapakrep IBUKEHUS U B3aUMOJCHCTBUS
yacTull BellecTBa. Mojaenn  CTpO€HMs  Ta3oB,
KUAKOCTeH U TBEPABIX Tel U OOBSCHEHUE CBOWCTB




BEIIECTBA
Ha OCHOBE 3TUX Mojelieil. Macca u pa3mepsl MOJIEKYI.

24

KommnuectBo Bemectsa. IlocrosiHHast ABoranpo.

25

TermmoBoe paBHOBecue. Temneparypa u €€ H3MEpEHHUE.
[[Ixana Tremneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETHYECKO U

TEOPUH UI€aTBHOTO rasa.

26

AlcomioTHas Temmeparypa Kak Mepa  CpelnHei
KMHETUYECKON SHEPrUUTEINIOBOIO JBMKEHMSI YacTHUIL
rasa.

[IIkama remneparyp KenbBuHa.

27

l'a3oBBI€ 3akOHBI. YpaBHEHHE MeHaeneeBa-
Kitaneiipona. 3akon JlansToHa. M30mponecce B
UJIealIbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BEIECTBA.

28

JL. p. Ne 2 «Onpenenenue Maccol BO3/lyXa B KOMHaTe
Ha OCHOBE U3MEpeHHi 00bema, TaBJICHHUS,
TEMIEPaTyphl BO31yXa B HEM»

29

I'paduueckoe mpeacTaBIeHUE U30TPOLIECCOB:
M30TepMa, U30X0pa, n300apa.

30

Texuuueckue yCTpOHCTBA U MPAKTUYECKOE
MIPUMEHEHHE:
TEpMOMETp, bapomeTp

3.20CHOBBI TEPMOJMHAMUKH

31

TepMOI[I/IHaMI/I‘ICCKaH CHUCTEMA. BHYTpeHHHH OHCPIuAa
TepMO,Z[I/IHaMI/I‘ICCKOﬁ CHCTCMbI u CII0COOBI eé
HU3MCHCHHUA.

KoaudecTBo TemnoTel u pa60Ta.

32

BHYTpeHHHH OHEPTHUA OAHOATOMHOI'O UJICAJIBHOTO
rasa. Bunpl TCIUIONCpeaaun: TCIUIOMPOBOAHOCTD,
KOHBCKIUA, U3ITYUCHHC. VY aenpHas TemI0€MKOCTh
BCIICCTBA.

33

KoauuecTBo TennoTsr Ipu TCIuIonepeaauc.




34

IlonsiTue 00 axmadaTrnoM npouecce. IlepBolii 3aK0H
TEePMOAUHAMMKH.

35

[IpumeHeHre MepBoro 3aK0OHa TEPMOIMHAMHUKH K
n3onponeccam.l'padudeckas HHTEpIpETAIUSI
paboThI Taza.

36

BTopoit 3aKk0OH TepMOAVHAMUKH.
Heob6paTtumocTs IpoueccoB B IPUPOJIE.

37

TermoBble MauHbL. [[pUHITUTIBEI AEHCTBHS TEMIOBBIX
MauiuH. [IpeoOGpa3oBanus sHEprun
B TEINIOBLIX MaIlllMHAaX.

38

Koaddumment nonesnoro aecTeus
teruioBoi MamuHel. [{ukn Kapho u ero xosgdunment
MTOJIE3HOTO JECHCTBHUA.

39

DKOJIOTHYECKHE MPOOIEMbI

TEIJIOOHEPTeTUKH. TEeXHUYECKUE YCTPOMCTBA U
IIPaKTUYECKOE IPUMEHEHHE:!

JIBUTaTellb BHYTPEHHETO CrOpaHus, ObITOBOM
XOJIOINIBbHUK, KOHIUIIUOHED

3.3 ArperatHble coCTOsIHUS BelecTBa. Da3oBbie
TIePEXO/IbI

40

[Tapoo6pazoBaHue 1 KOHJIEHCAITHSI.

Hcnapenue u kunenue. AOGCOTIOTHAS U
OTHOCHUTEJIbHAs BJIXKHOCTh Bo3ayXa. HacbleHHbIi
nap. YenbHas TEIioTa

napoo6pa3zoBaHus. 3aBUCUMOCTD

TEMIIEPATYpPbl KUTICHUS OT AaBIICHUS.

41

Teépnoe teno. Kpucrammmueckue u amopgHbIe Tela.
AHU30TPOINSA CBOMCTB KpUCTAILIOB. XKuakue
kpuctaibl. CoBpeMeHHbIe MaTepuaibl. [InaBienue u
KpUCTAIIU3alus. Y IelbHasl TeIIoTa MaBlIeHuUs.
Cybnumarus.

42

YpaBHeHHe TeIIOBOro OanaHca. TexHuueckue
YCTPOUCTBAU

MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
TICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTUH NOJTYYEHUSI COBPEMEHHBIX




MaTepruajioB, B TOM YUCJIC HAHOMATCPUAJIOB, U

HaHOTEXHOJIOTUU

43 K. p. Ne 2 no meme «Moaexynapuasa gpu3uxa.
Tepmoounamuka»

44 AHanuz koHmponvHou pabomai.
O6obwarowuti ypok no meme «MoneKynsapHaa pu3uKa.
TepmoOuHamuKa»
Pasgen 4. dnektpogmHamuka
4.1 «Dnekmpocmamuxay 8

45 DneMeHTapHBIN ANEKTPUUYECKU 3apsi. DIeKTpU3aIus
ten. /IBa posia 3apsaaoB. 3aKOH COXpaHEHUS
ANEKTPUIECKOTO 3apsna. [IpoBoIHUKH, TUIIEKTPUKU U
TTOJTYTTPOBO/THHUKH.

46 3akon Kymnona.
47 3akon KynoHna.

48 Dnekrpuyeckoe mose. HanpsokeHHOCTh
anekTpudeckoro noJid. [IpuHiun cynepno3umui
noseil. CUI0BbI€ TMHUU DJIEKTPUUYECKOTO MOJIS.

49 [TpuHIMI cyneprno3uIuii moJeu.

50 PaboTa cun snekrpocratuyeckoro mnosis. [loreniuan.
Pa3znocte notenuuanos. [IpoBoAHUKY U AUDIEKTPUKH B
AIIEKTPOCTATUYECKOM ToJie. Jusnextpuueckas
MIPOHHUIIAEMOCTb.

51 DIEKTPOEMKOCTb. Konnencarop.2nekTpo€MKOCTh
MJIOCKOTO
KOHJIEHCAaToOpa. DHEeprus 3apsHKeHHOTO KOHAECHCATOpA.

52 TexHuueckue yCcTpoMcTBa u MPaKTUYECKOE
MIPUMEHEHHE:

ANEKTPOCKOTN,  AJIEKTPOMETP,  AJIEKTPOCTaTUYECKas
3alluTa,
3a3eMJICHUE AIIEKTPOTIPUOOPOB, KOHJIEHCATOp,
KOIIMPOBAJIBHBIN anmnapar, CTpyHHbIN IPUHTED

4.2 « Dnekmpuueckuii mok» 14




53

Onextpuueckuii Tok. Cuiia Toka. DJIEKTPUYECKOE
HanpsDKeHHEe. DIJIEKTPUYECKOE CONPOTHUBICHHE 3aKOH
OmMa Jy1st yyacTKa L.

54

Onexrpuueckue nenu. [locnenoarenpHoe u
napajuiesIbHOE COEAMHEHNE IPOBOHUKOB.

55

Jlabopamopnas paboma Ne4

«M3ydeHue 1nocien0BaTesIbHOTO U MapajlIeIbHOIO
COEIMHEHUS IPOBOIHUKOB». Mucmpykmaoic no bK

56

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa-Jlenna.
MOILIHOCTD 3JIEKTPUYECKOTO TOKA.

57

DNeKTpOABMKYIIasi CUJla U BHYTPEHHEE
CONIPOTHBIICHHE NCTOYHHMKA TOKA. 3aK0H Oma
JUTSI TIOJTHOM (3aMKHYTO#) SJIEKTPUUYECKOM TIETH.
KopoTkoe 3aMbikanue.

58

Jlabopamopnas paboma Ne5 «3mepenne DJ1C n
BHYTPEHHETO COMPOTHUBIICHUS HCTOYHHKA TOKA.

HUnempyxkmaosie no K

59

DneKTpOHHas MPOBOAUMOCTh TBEP/BIX METAJIIOB.
3aBUCHUMOCTh COIPOTUBIICHUS METAJUIOB OT
TEMIEPATYPHI.

CBepXnpoBOAUMOCTb.

60

DIIEKTPUYECKUI TOK B Bakyyme. CBOICTBa
ANIEKTPOHHBIX MMy4KOB. [oynpoBOAHUKH.
CobcTBeHHAs U TPUMECHAs TPOBOAUMOCTh
MOJIynpoBoAHUKOB. CBOMCTBa P-N-1iepexoaa.

61

DIEKTPUYECKUN TOK B paCTBOpaXx U paciuiaBax
3JEKTPOJIUTOB. DIEKTPOJIUTUUECKAS] TUCCOLIUALIMSL.
DIEKTPOIu3.

62

10

JL. p. Ne 6 «HabGnroneHue »mexTponnsa»

63

11

DNEeKTPUYECKUN TOK B raszax.
CaMOCTOATENBHBIN U HECAMOCTOATENBHBIN pa3psi.
Momnausg. Ilnazma.

64

12

Texauueckue yCTpOﬁCTBa H IPAKTUYICCKOC
NPHUMCHCHUC!
aMIICpMETp, BOJIBTMETP, p€OCTAT, UICTOYHHUKHU TOKA,




3JIEKTpOHATrpeBaTeIbHbIE PHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TEPMOMETP
COIIPOTHUBIICHHUS], BAKYYMHBIN JUOJI, TEPMUCTOPHI U
(hOTOPE3UCTOPBI, IOTYITPOBOHUKOBBIN IO/,

rajbBaHUKa
65 13 Koumponvnas paboma Ne4 o teme: «OCHOBBI
AIIEKTPOIMHAMHUKIY.
66 14 | O6o6marmuii ypok 1o teme: «OCHOBBI
ANEKTPOTTHAMHUKHI.

67-68 |2 Pezeps.

[IpocmoTp nokymenTanbHoro puinbma «M300perenus, KOTopble NOTPsICIU MUP» - 1 cepusl.

https://www.youtube.com/watch?v=6yMQ0egDhgXA

[IpocmoTp nokymeHTanbHOTO hribma «M300peTeHus, KOTOpble MOTPSICIIA MUPY» - 2 CEPHSL.

https://www.youtube.com/watch?v=h-3ArchQJcA

Puszukall kaacce



https://www.youtube.com/watch?v=6yM0egDhqXA
https://www.youtube.com/watch?v=h-3ArchQJcA

VYuebHuk i o0ieodpa3oBar. opranuzanuu: 6a3oBeiii yposens/ I'.5. Mskues, b.b.byxoBies

n/n

HaumeHoBaHue pa3jiesia, TeM YPOKOB

K-BO
yacoB

Ha
u3y4.

TEMBbI

Jara

MPpOBECACHUSA

IaH | Qaxkr

1. «2nexkmpoounamukay

11

Tepsuunviu uncmpykmaoswe no bK TloctostHHbIE
Mar"HuThl. B3auMoeincTBue mocTOSTHHBIX

MarHuToB. MarautHoe nose.Bekrop MarHuTHOM
UHAYKIUU. [IpUHIUT cyneprno3uiiuu MarHUTHBIX TOJIEH.
JInann marautHOM MHAYKUMK. Kaptuna

JUHUNA MarHUTHOM WHIYKIIAU TTOJISI TOCTOSTHHBIX
MarHuToB.MarHuTHOE I0JI€ MPOBOAHUKA

¢ TokoM. KapTuHa TMHHMI WHIYKIIMY MarHUTHOTO TOJIs
JUIMHHOTO MPSIMOTO MPOBOJAHUKA U 3AMKHYTOTO
KOJIBLIEBOTO NMPOBOJAHMKA, KaTYIIKH

¢ TokoM. OTBIT DpcTena.

B3aumoperictBue TokoB. Cuna Ammepa

JI. p. Nel «HabmroneHue NeHCTBHS MarHUTHOTO TIOJIS Ha
TOK».

Uncempyxkmaoie no bIJK

Cuna JlopeHiia, €€ Moaysb U HanpaBjieHue. J|Brkenne
3apsHKEHHON YacTULbI B OAHOPOJHOM MarHUTHOM IOJIE.
Pa6ota cunbl JlopeHna.

SIBneHue SHeKTpOMaFHI/ITHOﬁ HWHAYKIHH. ITotok BCKTOpa
MarHuTHOM HHAYKIIHUHU.

Jlabopamopnas paboma No2 «3y4yeHue sBneHus
ANEKTPOMArHUTHON WHIYKIIHI.

HUncmpyxkmasie no bK

9J'IeKTpOI[BI/I)KYH_[a$[ CHJIa UHAYKIHUHU. 3aKoH
BHGKTpOMaFHHTHOﬁ HHAYKIIUU q)apaz[e;l.

Buxpesoe anekTpudeckoe noie.
DNEeKTpOoABMKYIIAasl CUJIa MHAYKLMU B IPOBOJHHUKE,
JBIKYILIEMCS IIOCTYIATENBHO B OTHOPOJHOM MarHUTHOM




noJie.IlpaBuno Jlenuna.

NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUU.
DNEeKTPOJABMKYINASL CUIIA CAMOUHIYKIIHH.
DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNeKTpOMarHuTHoOE noje. TeXHHnYecKue yCTponcTBa U
IIPAKTUYECKOE IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AIEKTPOMArHMTHI, JIEKTPOBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUILI, HHIYKIMOHHAs [1€Yb

10

10

Konmponvnas paboma Nel nio Teme: «
DNIEeKTpOMHAMUKAY

11

11

O06o0maromuii ypok mo TeMe: « DJIeKTPOoTUHAMUKA»

2. Konebanus v BOJIHBI

24

2.1 MexaHW4YeCKHE U IIEKTPOMATHUTHBIE
Kosie0aHus

12

KonebarensHasa cucrema. CBOOOHBIE MEXAHNYECKUE
koJsiebanus. ['apmonnueckue konebanus. [lepuon,
4acToTa, aMIUIUTYy1a U (pa3a KojaeOaHwmii.

13

MPY*KMHHBIM MaATHUK. MaTemaTUYecKnin MasTHUK.
YpaBHeHUe rapMOHUYECKUX KonebaHuii. MpeBpaleHue
3HEeprumn Npu rapMoHUYECKUX KosebaHusx.

14

JI. p.Ne3 «HccienoBanve 3aBUCUMOCTH MEPUOJIAa MAJTBIX
KoJe0aHull rpy3a OT UTMHBI U MacChD».

HUncmpyxkmasie no bK

15

Konebarenbublit KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHus B UIeaIbHOM KOJebaTeIbHOM KOHTYpE.
Amnanorus

MEXITy MEXaHHUYECKUMH U JIEKTPOMArHUTHBIMU
KOJIEOAHMSIMH.

16

GDopMyna TomcoHa. 3akoH COXpaHCHUA SHCPIUHA B
nacaJibHOM




KoJiebaTeTbHOM KOHTYpE.

17

[IpencraBieHne 0 3aTyXarONIMX KOJICOAHUSX.
BrinyxeHHbBIE
MexaHnnyeckue koiebanus. Pesonanc.

18

BoiHyXIeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUSL.
[lepemennsblii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

19

MOHIHOCTI) IEPpEMECHHOTO TOKaA. AMHJII/ITYIIHOG u

JIEUCTBYIONIEE
3HA4YE€HHE CHJIBI TOKa U Hanpspkenus. Tpancdopmarop.

20

[IpousBoicTBO, Nepenava U NoTpedieHne
AIEKTPUUECKOMN PHEPTUU. DKOJOTUUECKUE PUCKH
IIpY IPOU3BOJACTBE IEKTpodHEprun. Kynerypa
HCIIOJIb30BAHUS SJIEKTPOIHEPTUHU B TOBCEHEBHOM
KN3HU. TexHu4yecKkne ycTporucTBa U MPAKTHYECKOE
IIPUMEHEHHE: dJEKTPUIECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, TMHUHU

3NeKTpornepesad

2.2 MexaHU4Y€eCKHE U DJIEKTPOMArHUTHHIE BOJTHBI

21

MexaHn4yecKkue BOJIHBI, YCIOBUS PACIIPOCTPAHEHHUS.
[Tepuon.Yactora. CkopoCTh pacCIpOCTPAHEHUS U JJTMHA
BoJHBI. [lonepeunbie U IPOAOIbHBIE BOJIHBL.
Hutepdepentius u nudpakiuss MEXaHUIECKUX BOJTH.

22

3Byk. CKOpocTb 3ByKa. [']poMKOCTh 3ByKa. BbicoTa TOHA.
TemOp 3ByKa.

23

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3TYyYCHUS
ANIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTanms
BekTOpoB E, B, u B anekTpomaruutHoii BosHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MPEIOMIICHHE,
noJispu3anus, audpakuus,

unTepdepenus. CKOpoCTh JIEKTPOMATHUTHBIX BOJIH.

24

[Ikana snexTpoMarHuTHBIX BoJiH. I [pumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHLIMOBI PaMOCBA3U U TeNeBUAeHU. Painonokanus.
DEeKTPOMAarHUTHOE 3arpsi3HEHUE

OKpY>KaroIlel cpesibl.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE PUMEHEHHE:
MY3BIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBas
JIMarHOCTHKA

B TEXHUKE M MEJHILIMHE, pajap, paAuONpUEMHHUK,




TEJIEBU30D,
anTeHHa, tenedon, CBU-neus.

25

Koumponvnas paboma No2 no teme: «Konebanus u
BOJTHEI»

3«Onmuka»

10

26

I'eomerpuueckas ontuka.lIpsmonuneiHoe
pacnpocTpaHeHue

ceeta B oaHopomHoM cpexe. Jlya cBera. Toueunsliid
UCTOYHHUK cBeTa. OTpakeHHe CBeTa. 3aKOHBI OTpPaKEHUS
ceera. [locTpoeHue M300paKeHW B IUIOCKOM 3€pKaje.

27

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHHS CBETA.
AOCOTIOTHBIN MOKa3aTes mpenomieHus. [lomHoe
BHYTpEeHHee oTpaxkeHue. [IpenensHbIit yroi mojHoro
BHYTPEHHETO OTPaXKEHHUSL.

28

Jlabopamopnas paboma Ne4 «I3mepenune nmokazaTens
MIPETIOMIICHUS CTEKIIa.

Hncempykmaosie no b)K

29

Colwuparorue u paccenBaronye JMH3bI. TOHKas JIMH3A.
@DOKyCHOE pacCTOSIHUE U ONTUYECKas CUla TOHKOM
naun3bL. [locTpoenne nzodpaxeHuii B coOMparommx 1
pacceuBaromux JinH3ax. @opmyna TOHKOM JTUH3BI.
VBenuuenue,

naBaemoe JuH30i. [Ipenensl mpuMeHUMoCTH
reOMETPUUECKOMN ONTUKH.

30

Jlabopamopnas paboma Ne5 «OnpeneneHue onTHYECKON
CHJIBI U (JOKYCHOTO PACCTOSHUS COOMPAIOIICH JTHH3BDY.

HUncmpyxkmasie no bK

31

Hucniepcus ceeta. CoxxHbI coctaB 6enoro cera. L[Ber.

32

Bonnosas ontuka. Unutepdepenuus cera. KorepenTHble
UCTOYHUKH. Y CIIOBHSI HAOIIOAEHUSI MaKCUMYMOB U
MUHUMYMOB B UHTEp(EPEHIIMOHHON KapTHHE OT BYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.




33

Hudpaxmus cera. J{udpakunonnas pemérka. Y cioBue
Ha6HIOI[€HI/ISI rJIaBHBIX MAKCUMYMOB IIpU MMaACHUHA
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPaKIIHOHHYIO
pElETKY.

34

[Tonspuzanus ceera.

TexHuueckre ycTpouCcTBa U IPAKTUYECKOE IPUMEHECHUE:
OYKH, JTyna, (poToanmapar, MPOSKIIMOHHBIHN armapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA,
mdpakoOHHAs PemETKa, MOJISIPOUT

35

10

Onruka

3. OCHOBBI CHIENHATIHLHOW TEOPHN OTHOCUTETHHOCTH
(nanee - CTO)

36

['paHuIIBI MPUMEHNMOCTH KJIACCUYECKON MEXAHUKHU.
[ToctynaTel cnennabHON TEOPUHN

OTHOCUTEIbHOCTH: UHBAPUAHTHOCTH MOJTYJII CKOPOCTH
CBETa B BaKyyMe, PUHIIAIT OTHOCUTEIBHOCTH
OHWHIITEHA.

OTHOCHTEIBLHOCTH OJJHOBPEMEHHOCTH. 3aMe/lJieHne
BpeMeHM U COKpalleHune JJINHbI.

37

DHEPrusi ¥ UMITYJIbC PEISTUBUCTCKOM YacTUIbl. CBS3b
MAacChl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN
YacTULIBI. DHEPTrusl MOKOS

38

KontponbHas padota Ne3 o teme: «Onrtuka. CTO».

39

O6o6maromuii ypok 1o teme: «Onrtuka. CTO.

4. KBanroBasi pusuka

15

4.13nemeHTbl KBaHTOBOW ONTUKMU

40

®oronbl. Popmyia Ilnanka cBsa3u 3Heprum GoroHa ¢
€ro 4acToToil. JHepPrus ¥ UMILYJbC GoTOHA.
OTkpbiTHE U HccaegoBanue GorodPdexkra.

41

OnbiTbl A.l'. CTonetoBa. 3akoHbl poToadPekTa.

42

VYpaBHenue DiiHirelHa 1t GoTordexra.
«Kpacnas rpanuna» gportosddexra.

43

Hasnenue cera. OnbiTel [1.H. JIeGenena.

44

XuMuueckoe aelicTBHe CBeTa.

45

TexHuueckre ycTpoiicTBa U MPaKTUYECKOE TPUMEHECHHE:
(doTosmeMenT, GOoTOAATUNK, COTHEUHAs Oarapes,
CBETOJINO]T




4.2CtpoeHue aToMa

46

Mouens atoma Tomcona. OmeiTel Pesepdopaa mo
paccesiHuio a-yactull. [InanerapHas moaeins

aroMa. [loctynarel bopa. M3inyyeHue v norjomeHue
(OTOHOB IIpHU TIEpEX0/Ie aTOMa C OJJHOTO YPOBHS SJHEPTUU
Ha JPYTrOu.

47

Bunel ciekrpoB. CriekTp ypoBHEH 3HEPTUU
aToOMa BOAOPOJA.

48

BousHoBBIE cBOMcTBa yacTull. BosHbl ne bpoins.
KopnyckynsipHO- BOJTHOBOM Jyaau3M.
CroHTaHHOE U BBIHYXICHHOE

W3JTy4YCHHE.

49

TexHnueckre ycTpoiCcTBa U MPaKTUYECKOE IPUMEHECHHUE:
CIEKTPaJIbHBIN aHAIN3
(cnexTpockom), Jla3ep, KBAHTOBBIA KOMITHIOTED

4.3 AtomHoe€ s1po

50

DKCIEpUMEHTHI, JOKA3bIBAIOIINE CI0KHOCTh CTPOCHUS
aapa.

OTtkpeiTHE pagnoakTuBHOCTH. OnbITH Pe3zepdopaa mo
OTIPEJICNICHUIO COCTAaBA PAJMOAKTUBHOTO U3ITyUCHHUS.

51

CaoiicTBa anbda-, 6era-, raMmma-u3iaydeHus. Biusaue
PaZAMOAaKTUBHOCTH HA KUBBIC

opranu3mbl. Anb(a-pacnaa. DIEKTPOHHBINA U
NO3UTPOHHBIN OeTa-pacnaj. ['amma- usnyuenue. 3akoH
paZiMoOaKTUBHOTO pacraja.

52

OtkpbiTHE IPOTOHA U HEWTpoHA. HykioHHass Moenb
anpa I'eitzen6epra-lBanenko. 3apsaa aapa. MaccoBoe
4yucno sapa. M3oromnst.

53

OHeprus cBA3U HYKJIOHOB B sipe. SIIEpHbIE CUJIBI.
Hedekt maccol siapa. SAnepHble peakuuu. [lenenue u
cuHTe3 saep. SAnepHslil peakrop. TepMOsAepHBIN CUHTES.
[Ipo6nembl ¥ TePCIEKTUBBI SAACPHON IHEPTEeTHKH.
OKOJIOTUYECKHE ACIIEKTHI SIAEPHON SHEPTETUKH.




54

OnemeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.
Mertoab! HAOMIOACHHUS U PETUCTPALIUH 3JIEMEHTapHBIX
yactull. OyHJjaMEeHTaJIbHbIE

B3auMOCHCTBUA. EAMHCTBO PU3UUECKON KapTUHBI MUpA.
TexHuueckne ycTpouCcTBa U IPAKTUYECKOE IPUMEHECHUE:
JIO3UMETP, Kamepa BuiibcoHa,

SJIEPHBINA PEaKkTop, aTOMHAasE boMba

55

K. P. Ne 4 no teme “KBanToBas pusmka”

56

O6o06matomuii ypok no teme “KpanrtoBast puzuka”

5. D1eMeHTBbI ACTPOHOMHHU U ACTPOPU3NKH

57

Oransl pa3BuTUs acTpoHoMuu. [lpukinagnoe u
MHPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMMH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue 3BE3 I,
IJIaHETHBI, UX BUAUMOC JIBI/I)KGHI/IG.COHHe‘IHaSI cucrema.

58

Counnie. ConHeyHas aKTUBHOCTh. ICTOYHUK SHEPTUU
CouHia u 3B€311. 3BE3/1bl, UX OCHOBHBIEC XapaKTEPUCTUKH.
Hwnarpamma

«CTHEKTPAIbHBIN KJIACC - CBETUMOCTBY. 3BE3/IbI IJIABHOU
MOCIEA0BATEILHOCTH. 3aBUCUMOCTD «Macca -
CBETHMOCTBY IJI 3BE3 INIaBHOM MOCIEA0BATEILHOCTH.
Buyrpennee ctpoenue 3BE31.

59

CoBpeMeHHBIC TTPEICTABJICHHS O MPOUCXOKICHUHU U
sposrronuu CoJiHIa U 3BE3/1. DTalbl )KU3HH 3BE3I.

60

Mieunsii [1yTe - Hama ['anaktuka. [lonoxenue u
neuxkenne Connua B [anakrtuke. TUIBI raJlakTHK.
PaguoranakTuku u kBasapsl. YEpHbIE ABIPHI B spax
TaJIaKTHK.

61

Bcenennas. Pacimpenue Beenennoit. 3akon Xao6uia.
Paz6eranue ranaktuk. Teopus

boubmoro B3peIBa. PeankroBoe usiyyeHue.
MacmtaGHas ctpykTypa Beenennoil. MeraranakTuka.
Hepeménnsie mpobaemMbl acTpOHOMUU

6. O60o0maromee MOBTOPEHHE

62

O06o0011eHNe U cUCTeMaTU3alUs COAEPIKaHUs pa3JieioB
Kypca «MexaHuka», «MojekyssipHas




¢bu3nKa 1 TEPMOIMHAMUKAY.

63 2 O0o01IeHre U CUCTeMAaTH3alus COIePKaHUS Pa3aeiioB
Kypca «DJeKTpoauHaMukay, «KonebaHus 1 BOJHBI,
«OCHOBBI cHIeIIMAIBHON

TEOPUU OTHOCUTEITHLHOCTHY, «KBaHTOBas (hU3HKAY.

64 3 Ponb ¢pu3nKu 1 aCTPOHOMHUH B SKOHOMHYECKOM,
TEXHOJIOTUYECKOU, COIMATBHON U 3THIECKOM cepax
JeSITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKHU U
ACTPOHOMHH B COBPEMEHHOM HAy4YHOU KapTUHE MUpa,
3Ha4YEHHE ONHUCATEIBHOM, CHCTEMAaTU3UPYIOIIEH,
00BSCHUTENBHON U

MIPOTrHOCTUYECKON (PYHKIMI (PU3NUYECKOM Teopuu, poJib
(uznueckoil Teopuu B

(hbopMUPOBaHUY MPENICTABIICHUN O (U3UIECKON KapTUHE
MHpa, MECTO (PU3NUECKON KapTHHBI MUpa B OOLIEM PSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPE/ICTaBICHUI O
pHUpoie

65 4 Ponb ¢usuky u acTpOHOMUN B 5KOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMATBLHON U STHYECKOH chepax
NEeSITeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU U
aCTPOHOMHH B COBPEMEHHOM HAyYHOW KapTUHE MHpA,
3HAYEHUE OMUCATEIBHOM, CUCTEMATU3UPYIOILIEH,
00BSCHUTENBHON U

MMPOTHOCTUYECKON (DYHKITUH (PU3NUECKON TEOpUH, POJTH
(bu3uvecKoit Teopuu B

(hopMHUpOBaHUHU MTPEICTABICHUM 0 GU3NYECKON KapTUHE
MUpa, MECTO (PU3MUECKON KapTUHBI MUpa B OOIIEM PsIIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPE/ICTaBICHUI O

pUpOJIe
PesepBHOE Bpemst 3

66 1

67 2

68 3

3nauenue Quzuku 0131 00vACHEHUA MUPA U PA3EUMUA RPOU3BOOCHIBEHHBIX CUI 00Ulecmeda.
[IpocmoTp nokymeHT. punbMa «300peTeHnst, KOTOpbIe MOTPSCIH MHUPH
https://www.youtube.com/watch?v=6yM0egDhgXA



https://www.youtube.com/watch?v=6yM0egDhqXA

KanengapHo-teMaTuyeckoe NMJIaHNPOBaHUE

YPOKOB acTPOHOMHHU

Ypox Tema Hara IIpumeuanue
1. BBEAEHUE B ACTPOHOMMUIO (24.)
1/1 Pousib acTpoHOMMM B pa3BUTHN LIMBUIIU3ALUU.

3BOJ’IIOI_[I/I$I B3I1s110B 4C€JIOBCKA HA BCCJ’IGHHYI—O.
FeOHeHTpI/I‘{eCKaH U I'SIIMOICHTPUYCCKAA
cuctembl. OCOOCHHOCTH MCTO/J0B IIO3HAHUs B
ACTPOHOMMHHU. HpaKTI/I‘-ICCKOC MMPUMCHCHUC
ACTPOHOMHYCCKUX HCCIIeOBaHUI.




2/2

Hcropus pazButus KocMOHaBTUKHU. [IepBbIit
HCKYCCTBEHHBIN criyTHUK 3emuid, nojet F0.A.
I'arapuna. JlocTHKE€HHS COBPEMEHHOMN
KOCMOHABTHKHU.

Tema 2. OcHOBBI IPAKTHYECKOH ACTPOHOMMH
(54.).

3/1 Hebecnas cgepa. Ocobvie mouxu HebecHol
cpepvl. Hebecnvle koopounamei. 3Be3qHAS
Kapra, CO3BE3/M, WCTIOJTb30BaHUE
KOMITHIOTEPHBIX MPUIOKCHHUHA TSI OTOOpaKEHUS
3BE3HOTO Heba.

4/2 Bunumass  3BezgHas  BenmuuuHa.  CyTouHoe

JIBUKCHHUE CBETHIL.

5/3 C8513b BUOUMO20 PACNONOIHCEHUSL 0OLEKMOB HA
Hebe u eeoepaguyeckux KOOpouHam
Habnooamens.

6/4 Jemxenune 3emnu Bokpyr CosHia. Bunumoe
nsuxkeHue u (¢asbl JIynol. CoslHEUHBIE U TyHHBIE
3aTMeHMs. Bpems u kaieHaapsb.

[Ipaktuu. pabora
7/5
Tema 3. 3akoHbl IBHKeHUS HeOeCHBIX TeJ (2
q.)

8/1 | Crpykrypa u maciutadbl COJTHEYHOH CHCTEMBI.
Koudurypanuus u ycnoBusi BUIUMOCTH TJIaHET.
MeTo1bl OTIpeIeNieHNs PACCTOSHUI 10 Tel
CoHEeYHOM CUCTEMBI U X Pa3MEPOB.

9/2 | Hebecnas mexanuka. 3axonvl Kennepa.
Onpeodenenue macc nHebecHvlx me. /sudicenue
UCKYCCMBEHHBIX HeDeCHbIX mell.

Tema 4. Conneunas cucrema(64.)

10/1 | Tpoucxoxnenue ConHevHow cuctembl. Cucrema
3emus - JIyHa.

11/2 | IlnaHeTsl 3¢MHO IPYIIIIBL.

12/3 | IlnaHeTbI-TUTaHTHI.




13/4

CIyTHMKM U KOJIbLIA IJIAHET.

14/5 | Mausbie rena ConmHEYHON CUCTEMBL. Acmepouonas
ONnacHocmo.
Obodwarowutl ypox
15/6
lema 5.Metoasl ACTPOHOMHUYECKHX
HCCJIEIOBAHNH

16/1 | DnexTpoMarHUTHOE U3JIyYeHHE, KOCMHUYECKHE
Jy4d U TPABUTAIMOHHBIC BOJHBI KaK MCTOYHHUK
“H(pOpMAIIUK O TTPUPOJIE U CBOMCTBAX HEOECHBIX
Tel.

17/2 | HazeMHBIE U KOCMHYECKHE TEIECKOBI, IPUHIIUTI
uX paboTHl.

18/3 | Kocmuueckue anmapaTbl.

19/4 | Crnekrpanbublii anamu3. DddexT Jomrepa. 3akoH
cmemenus Buna. 3akon Credana-bonbimana.

Tema 6. 36e30v1 (64.)

20/1 3Be3/bI: OCHOBHBIC (PH3UKO-XUMHUYCCKHEC 2
XapaKTePUCTHKK M WX  B3aUMHAas  CBS3b. | cemecTp
Pa3nooOpa3ue 3Be3IHBIX XapaKTEPUCTHK M HX
3aKoHOMepHOCTH. OrmpeseneHne paccTosHUs 10
3Be3],, Napajulakc. BHyTpeHHee CTpoeHHe u
WUCTOYHUKUA HHepruu 3Be3d. llpoumcxoskneHue
XUMHUYECKUX DJIEMEHTOB.

21/2 | /lsoumnvie u kpamuvle 36e30vl. Ilepemenuvie u
gcnwvixusarowue 36e30vl. Kopuunesvie kapauxu.

22/3 | DBoJIOIMS 3BE€3/1, €€ dTANbl M KOHEYHBIE CTaHH.

23/4 | Crpoenue CoiHIla, COTHEYHOH aTMOChephl.
[IposiBieHus coHEYHON aKTUBHOCTU: TSTHA,
BCIIBIIIKY, TpoTyOepaniibl. [lepuoanyHocts
COJIHEYHON aKTUBHOCTH.

24/5 | Ponv macnummueix noneu na Connye. COITHEUHO-
3eMHBIE CBSI3H.

25/6 | Bue COJIHEYHbIE ILJIAHETBHI. Ilpobnema
Cyuwecmseosanus JHcusHu 60 Beenennoil.

Tema 7.Hawa zanakmuxa - Mneunwviit nymp (2
u.)

26/1 | CocraB u cTpykTypa ['anaktuku. 3ge30nsie
ckonyenusi. Mex3Be3HbI Ta3 U MbLb.

27/2 | Bpamenue I'anaktuku. Temuas mamepus.

Tema 8.I'anaxmuku. Cmpoenue u 360110uus

Bcenennoii (6 u.)




28/1 | OTkpeITHE JOpyruxX TajdakTUK. MHoroobpasue
rajJakTHK W WX OCHOBHBIC XapaKTEPUCTUKHU.
[IpencraBnenue 0 KOCMOJIOTUHU.

29/2 | CepxMacCUBHBIC UYEpHBIC JABIPHl U AKTHBHOCTH
raJaKkTUK.

30/3 | Kpacnoe cmenienue. 3akoH Xab06sa. bobmoit
B3psis.

PennkroBoe uznydeHue.

32/5 | Deonroyus Beenennoii.

33/6 | Temmuas snepeus.

34 | KontposnbHas paboTa.

Pezepenoe epems.

TPEBOBAHUS K OIEHUBAHUIO YPOBHS YYEBHBIX JOCTUXKEHUM

OBYYAIOIIUXCHA (NPEAMETHBIX PE3YJIBTATOB)

Kpurtepun oueHuBaHusi ypoBHsI y4eOHBIX JOCTHKEHHH o0yuyaromuxcs mo gpusmnke

Ouenka 0TBeTOB 00y4aKOIIMXCS TP NPOBEICHNUH YCTHOIO0 ONPOCa

Ommemxa Kpumepuu oyenusanus yuebnvix oocmudicenuti

e OTBET OOYYAIOLIErocsi TMOJIHBIA, CaMOCTOSITEIbHbIM, MPAaBUIIbHBIM, H3JI0KEH
JUTEPATYpPHBIM SI3BIKOM B OIPEIEIIEHHOM JIOTMYECKOM IIOCIEN0BATENIBHOCTH,
paccka3 CONpOBOKIAETCS HOBBIMU ITPUMEPAMU;

e oOyuaromuiics OOHapyXHBaeT BEpHOE MOHMMaHHE (PU3NYECKON CYITHOCTH
paccMaTpuBaeMbIX SBIEHUM M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, JAcT
TOYHOE ONPEJEIIEHNE W MCTOJKOBAHUE OCHOBHBIX NOHSATUM, 3aKOHOB, TEOPHIA,
MpaBUIILHOE OIpenenieHue (U3NYECKUX BEIUYMH, UX EJUHHUILl U CHocoOoB
U3MEPEHUS;




e 0Oyuarommiicss yMeeT MPUMEHHUTh 3HAHWUS B HOBOI CHUTYallUd MPHU BHIIOJHEHUU
MPAKTUYECKUX 33/aHUM, 3HACT OCHOBHBIC TIOHATHA U YMEET ONEPHPOBATH UMHU
IpU peIIeHUH 33/1a4, MPABHJIBHO BBINOJHIET YEPTEKH, CXEMbl U Tpaduku,
COITYTCTBYIOIIME OTBETY; MOKET YCTAHOBUTH CBS3b MEXK]y U3y4aeMbIM M paHee
M3YYEHHBIM MAaTEPHUAJIOM I10 KypCy (PM3HKH, a TAKXKE C MaTEPUAIOM, YCBOCHHBIM
IPY U3y4CHUU JAPYTHX MPEIMETOB;

e BIJIJICET 3HAHUSAMHU U YMEHUAMHU B 00beMe 95-100% ot TpeboBaHMii TporpaMmMbl

e OTBET YIOBJIETBOPSIET OCHOBHBIM TPEOOBaHMAM K OTBETY Ha OLEHKY "S", HO
COJICPKUT HETOYHOCTH B W3JOKECHUU (HAKTOB, OIpPENCICHUH, TOHATHH,
O0OBSICHEHUU B3aMMOCBSI3€H, BBIBOJIAX M PEUICHWH 3a1a4. HeTouHOCTH Jerko
WCTIPABJISIFOTCS TP OTBETE HA JOTIOJTHHUTEIBHBIE BOTIPOCHI,

e oOyyaromwuiicss He HCIOJIb3yeT COOCTBEHHBIM IUIAaH OTBETA, 3aTPyIHSETCS B
MIPUBEJICHIH HOBBIX IIPUMEPOB, M IPIMEHEHUH 3HAHUI B HOBOW CHTYaIHH, cl1ab0
WCTIONB3yeT CBA3M C paHee M3YyYCHHBIM MaTepualioM W C MaTepHajoM,
YCBOEHHBIM TIPU M3YYEHUH JIPYTUX MPEIMETOB;

e 00beM 3HaHUU U yMeHUHN oOydaromnierocsi coctaBisaioT 80-95% ot TpeboBaHuit
MIPOTPaMMEI.

e OoublIasi 4aCTh OTBETA YAOBIETBOPSIET TPEOOBAHUSAM K OTBETY Ha OLIEHKY "4", HO
B OTBETe OOHApY)KHBAIOTCS OTAENbHbIE MpPOOENbl, HE MPENIATCTBYIOIINE
JalbHENIIEMY YCBOEHHUIO MMPOrPaMMHOTO MaTepuaa;

e oOyuyatomuiics oOHapyKuMBaeT TMOHMMAaHME Yy4yeOHOro MaTrepuaiga Mpu
HEJIOCTATOYHOW TMOJIHOTE€ YCBOEHHUS MOHSTUH WIM HENOCIeA0BaTEIbHOCTH

3 U3JI0KEHMsI MaTepuana, yMeeT NPUMEHSTh MOJyYeHHbIE 3HAHUS MPHU PEIICHUU
IPOCTBIX 3a/la4 C MCIOJIb30BAHHUEM TOTOBBIX (POPMYJ, HO 3aTpyIHSETCA INPH
peleHnu Ka4eCTBEHHBIX 3aja4 u 3ajady, TpeOYIOMMX
npeoOpazoBaHus GOpMyII;

e OoOydvaromuiicss BIaJeeT 3HAHUAMH U yMEHUsIMH B oObeme He MeHee 80%
CoJIepKaHUs, COOTBETCTBYIOIIETO IPOIPaMMHBIM TPEOOBaHUSIM.

e  OTBET HENPABWIbHBIH, TOKA3bIBACT HE3HAHNE OCHOBHBIX MIOHATHM, HETIOHUMaHUE
M3YYCHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3EH, HEyMeHue paboTaTh C
y4eOHHUKOM, peliaTh KOJIMYECTBEHHBIC U KAUeCTBEHHBIC 3a/a4H;

e 00ydJaromnuiics He OBJIAJIC)I OCHOBHBIMHU 3HAHUSIMU U YMEHHUSIMU B COOTBETCTBUH
¢ TpeOOBaHUSIMU TIPOTPAMMBI,

e oOyuyaromwuiicst He BIaJieeT 3HaHUSIMU B 00bemMe TpeboBaHui Ha olleHKy "3".

Onenka yMeHHM# BBINOJIHATH JIa0opaTopHbIe (IPAKTHYECKHeE) padoThI

HpI/I OIICHUBAHWU YPOBHSA BJIAJACHUA O6y‘{aIOH_II/IMI/IC$I MPAaKTUYCCKUMU YMCHHAMU U
HaBbIKaMH BO BPEMs BBITIOJIHCHUSA Ha60paTOpHLIX (HpaKTI/I‘-IeCKI/IX) pa60T, OKCIICPUMCHTAJIbHBIX
3ala4 YYUTBIBAKOTCA 3HAHHUC aAJITOPUTMOB Ha6J'IIO,Z[CHI/I$I, OTAallOB TMPOBCEACHUA HCCICAOBAHUA
(HJlaHI/IPOBaHI/IC OIIBITOB HWJIH HaGJ’IIo,I[eHPIfI, c6op1<a YCTAaHOBKH 110 CXEMC; IIPOBCACHUC
I/ICCJ'IC,Z[OBE[HI/I}I), O(I)OPMJ'ICHI/IC PE3YJIbTAaTOB HUCCICAOBAaHUA — COCTABJICHUC Ta6J'II/II_I, IMOCTPOCHUC
rpa(bmcos u T.II.; 000CHOBaHHE BBIBOJIOB IO MPOBCACHHOMY 3KCIICPUMCHTY UJIA HaGHIOI[eHI/IIO.

YPpOBHH CIOXHOCTH J1a00paTOPHOIl (IPaKTUUYECKOiT) pabOThI MOKET 3a/1aBAThC:



e Uepe3 coAepiKaHUe U KOJMYECTBO JOMOJHUTEIBHBIX 33IaHUI U BOIIPOCOB 110 TeMe paboThI;

e dYepe3 pa3HbIld YPOBEHb CAMOCTOSTEILHOCTH BBITIOHEHUS paOOTHI (MPHU MOCTOSHHOM TTOMOIIN
YUYUTENsl, BBINOJHEHHWE MO 00pasiy, MOApOOHONW WIIM COKPALICHHOW WHCTPYKIHUEH, Oe3
UHCTPYKLUN);

e OpraHu3anyeil HeCTaHJAPTHBIX cuTyaluii ((GopMyaMpoBKa yYEHHKOM Lenu paboThl,
COCTaBJICHHE MM JIMYHOTO IUIaHa padoOThl, 0OOCHOBAaHHUE €ro, OIpeAeSieHHE MPUOOPOB M
MaTCpraloB, HYKHBIX JIs1 €€ BBIIIOJIHCHUSA, CAMOCTOATCIIBHOC BBIIIOJTHCHHEC pa60TI)I U OLICHKAa
€€ pe3yJbTaToB).

OO06s13aTeBLHO YYUTBIBATH IPU OLICHUBAHHUHU CO6JHOIICHI/IC O6y‘-IaIOHII/IMI/IC$I IMpaBUJI TCXHUKH

0€301MaCHOCTH BO BpEMsI BBHITIOJHEHUS JTAOOPATOPHBIX (TIPAKTHIECKUX) padoT.

Ommemrxa

Kpumepuu oyenusanus yuebnvix oocmudicenuti

nabopaTopHast (MpakTUueckas) padoTa BBINIOJHEHA B TOJHOM OO0BeME C
cobmoieHneM HEOOXOIMMOM TOCJIEeIOBATEILHOCTH TPOBEJICHUS OIBITOB U
U3MEpPEHUN;

00yJarONUICs CaMOCTOSTEIFHO M PAIlMOHAIBHO CMOHTHPOBAT HEOOXOIMMOE
000pyI0BaHNE, BCE OMBITHI MPOBET B YCIOBUSAX M PEXKUMaX, 00€CTICUNBAIOIITUX
MOJydeHUE TPABUIIBHBIX PE3YJIbTaTOB W BBIBOJAOB; COOMIOMAN TpeOOBaHUS
0€30MacHOCTH TPY/Ia;

B OTYECTC MPABUJIBHO M aKKypPaTHO BBIINNOJIHWUII BCE 3aITMCH, Ta6J'II/II_[I)I, PUCYHKH,
YCPTECHKU, rpa(bmq/l, BBIYUCJICHUSA,; ITPABUJIBHO BBINIOJTHHUII aHAJIN3 HOFpeIHHOCTeI\/'I
(TTpu HEOOXOTMMOCTH).

BBITIOJTHEHUE ~ JJabopaTOopHOM  (IIpakTU4YecKOoW) pabOThl  YAOBJIETBOPSET
OCHOBHBIM TPeOOBAaHMIM K OTBETY Ha OIICHKY "5", HO 00y4aromunics JOMyCTHIT
HEJ0YeThl WK HerpyOble OIINOKH, HE IOBJIMSBIINE HA PE3YIbTAThl BHIMOJIHEHUS
paboTHI.

pe3ynbTaT BBIMOJHCHHOW YacTH J1abopaTopHOM (MPAaKTHYECKO#) pabOThI
TaKOB, YTO TIO3BOJISIET MOJYYUTh NPABUJIBHBIA BBIBOJ, HO B XOJE IPOBEICHHUSI
OTIBITA U M3MEPEHMIA OBUIN JOMYIIECHBI OIIUOKH.

pe3ynbTaThl  BBINIOJHEHHs JIA0OpATOPHOM  (NMpaKTUYECKOW) paboThl  HE
MO3BOJISIIOT ~ CHENIaTh ~ MPAaBWJIBHBIA  BBIBOJ, W3MEPCHUS,  BBIYMCIICHUS,
HAOJIFOIEHUS

IIPOHM3BOIMIIACH HETIPABHUIIHHO.

Ipumeuanus.

Bo Bcex CJIydadX OLICHKa CHUXKACTCA, €CIIN O6y‘~I&IOH.IPII>iCH HE CO6J'IIOI[8,J'I Tp€6OBaHHﬁ TCXHHUKHU
0€30I1aCHOCTH IIpy IMPOBCACHNH SKCIICPHUMCHTA. B Tex ClIydasax, Korga O6y‘l&lOIHHI>iCH IIokKasai
OpI/IFI/IHaJIbeIﬁ noaxoJ K BBIIIOJTHCHHUIO pa6OTI>I, HO B OTUCTC COACPIKATCA HCAOCTATKHU, OLICHKA
3a BBIIIOJIHCHUC pa6OTLI, o YCMOTPCHUIO YUUTCIISA, MOXKET OBITh TTOBBIIIICHA 10 CpaBHCHHUIO C
YKa3aHHBIMHU HOPpMaMH.

Ouemca OTBE€TOB 06yqaloumxcs1 NpH NMPOBCACHUH CAMOCTOATECIbHBIX U KOHTPOJbHBIX

pador



Ommemxa Kpumepuu oyenusanus yuebnvix oocmudicerull

e paboTa BHITMIOJHEHA MMOJTHOCTHIO;

e  ClICJIaH MEpPeBOJI eAUHUIL BeeX (prusmueckux BenmuuH B «CH», Bce HEOOX0IMMBIE
JAHHBIC 3aHECEHBl B YCIOBHE, NPABHIBHO BBITOJHEHBI YEPTEKH, CXEMBI,
rpaduKy, pUCYHKH, CONMYTCTBYIOIIHE PEIICHHUIO 3a/1a4, CHIEJaHa MPOBEpKa IO
HAUMEHOBAHMSIM, TPABUIBHO IPOBEICHBI MATEMATUYCCKUE pacueThl W JaH
IIOJTHEINA OTBET;

e HA KAYECTBEHHBIC W TCOPCTHUYECKUE BOIPOCHI JIaH TOIHBIN, MCUCPITBIBAIOIIIHIA
OTBET JTUTEPATyPHBIM SI3BIKOM B oTpeeTICHHOM JIOTHYECKOM
MOCIICZIOBATEIILHOCTH,  OOYYAIOIIUKCA  TPHUBOJUT  HOBBIC  IPHUMEPHI,
YCTaHABIIUBACT CBS3b MEXIy M3y9acMbIM U paHee M3yYCHHBIM MaTepUaJIOM IO
Kypcy QU3UKH, a TakKe ¢ MaTepHajOM, YCBOCHHBIM TPU HM3YyUCHHH IPYTUX
MPEIMETOB, YMEET MPUMEHUTH 3HAHWS B HOBOU CHUTYaIlUU;

e OoOyvaromuiicss OOHApY)XMBaeT BEpHOE NOHUMaHUE (UIUYECKON CYITHOCTH
paccMaTpuBaEMbIX SBICHUM W 3aKOHOMEpPHOCTEW, 3aKOHOB M TEOpUH, JAeT
TOYHOE OTIPE/ICIICHUE U UCTOJIKOBAHUE OCHOBHBIX TIOHATHI, 3aKOHOB, TEOPHUH, a
TaK)Ke MPABHIILHOE OTpeJIeICHHe (DU3MUSCKUX BEIMYMH, HX SIUHUIL U CTIOCOO0B
M3MEpPEHUSL.

e paboTa BHITIOJIHEHA MMOJTHOCTHIO WK He MeHee YeM Ha 80 % oT oObema 3a1aHus,
HO B HEM UMEIOTCS HEJ0YETHl M HECYIECTBEHHBIC OIUOKH;

e OTBET HA KAYeCTBCHHBIE U TEOPETHUYECKHE BOMPOCH  YIOBJICTBOPSET
BBITIICTICPEYHCIICHHBIM TPEOOBAHUSAM, HO COJICPKUT HETOYHOCTH B HM3JIOKCHHH
(akTOB, ompenencHU, MOHATUH, OOBSICHECHHWH B3aWMOCBS3EH, BBIBOJAX H
pElIeHNnH 3a]1aY;

e OOy4YarOmIMiiCS WCTBITHIBACT TPYAHOCTH B TPUMEHEHWHM 3HAHUKA B HOBOM
CUTyallud, HE B JOCTATOYHOW MeEpE HCIOJIb3YEeT CBSI3U C paHee H3YYEHHBIM
MaTepHaJIOM U C MAaTEpUAJIOM, YCBOCHHBIM IPU U3YUYEHUU APYTUX MPEAMETOB.

e paboTa BHITIOJIHEHA B OCHOBHOM BEPHO (00BEM BBITIOJTHEHHOW YaCTH COCTABIISIET
HeMeHee 2/3 oT ob1ero oobemMa), HO JIOMYIIEHBI CYIIIEeCTBEHHBIC HETOYHOCTH;

e oOywaromwuiics oOHapy)KMBaeT TOHMMaHHWE Y4YeOHOro MaTepuana IpH

3 HEJI0CTAaTOYHOU MOJHOTE YCBOCHUS MOHITHIA U 3aKOHOMEPHOCTEH;

e yMEeT MNPUMEHATh TMOJYYCHHbIC 3HAHUS TMPU PEHICHHH MPOCTHIX 3a7ay C
UCIIOJIb30BAHUEM TOTOBBIX (OpPMYN, HO 3aTpyIHSETCS TpHU pelIeHUU
Ka4eCTBEHHBIX 3a/lad U CIIOKHBIX KOJMYECTBEHHBIX 3a/ady, TpeOyrolmux
npeobpazoBanus GOpMyIL.

e paboTa B OCHOBHOM HE BBHITIOJHEHA (00BEM BBIMOJIHEHHOU YacTH MeHee 2/3 oT
o0mero ooObeMa 3aaHus);

e oOyyaromwuiicss TMOKa3bIBa€T HE3HAHWE OCHOBHBIX MOHSITHI, HEMOHMMaHUE
U3YYEHHBIX 3aKOHOMEpPHOCTE ¥  B3aUMOCBA3CH, HE yMeeT pelaTh
KOJIMYECTBEHHBIC U KAUECTBEHHBIC 3a/1a4H.

TecToBBIN KOHTPOIB.

HeJ’ILIO TECTOBBIX 3aJJaHUH SABIISIETCS BO3MOXKHOCTh BBISBIICHUS 3HaHI/II71, YMeHHﬁ, HAaBBIKOB
KaXKZI0ro HUCIHbITYCMOI'O, IIO3TOMY B KAa4YCCTBC HHTCpHpCTaHHOHHOﬁ CHUCTEMBI OTCUYCTa
HCIOJIB3YCTCA KOHKPCTHAA IS OHpCI[CHCHHOﬁ B03paCTHOﬁ T'pYIIIbI 06yqa101u1/1xc;1 obnacTh
COJACPIKaHUA NaHHOI'O y‘IC6HOI‘O npeamMeTa.

3anaHus TecTOB pa3paboTaHbl B ABYX (hopMax:



- 3aKpBIThIC 3aaHus (3a1aHHsI C BEIOOPOM OTBETOB, TP KOTOPBIX HCIIBITYEMBIH BEIOUpAET
IIpaBWJIbHBIN OTBET M3 4YMCJIa TOTOBBIX, IPWJAraéMblX B 3aJaHUM TecTa (Kak npaswio 3-4
BApUAHTA);

- OTKPBITHIC 3a/1aHUS (3aJaHMsI, B KOTOPBIX UCTIBITYEMBIH caM (GOPMYITHPYET OTBET).

[Ipu TectupoBanuu Bce BepHbIe 0TBETHI OepyTes 3a 100%, Torja oTMETKa BBICTABIISIETCS B
COOTBETCTBUU € TaOIHULIEH:

IIpoueHT BHINOTHEHUS 3aaHUA OtMmeTka
95% u 6onee OTJINYHO
75-94%% XOPOIIO
50-74%% YIIOBJIETBOPUTEIHEHO
Mmenee 50% HEYJOBJIETBOPUTEIHHO

Ilepeyennb omMbOOK
I'pyObie ommoOkm:

- He3HaHUE ONPECIICHUI OCHOBHBIX MOHITHHN, 3aKOHOB, IPABHJI, OCHOBHBIX TIOJIOKEHUH TEOPHUH,
dhopmys, oOIENPUHATHIX CUMBOJIOB 0003HaYeHUST (PU3HYESCKUX BEIMYUH, CAMHUI] UX U3MEPCHHUSI;

- HCYMCHHC BBIJICIIUTE B OTBETEC INTABHOC;

- HEyMEHHE NPHUMEHATHb 3HAHWS A pelleHus 3a7ad U OObSICHEHUS (PU3NUECKUX SIBICHUII;
HEMpaBWIbHO CHOPMYIHMPOBaHHBIE BOIPOCHI 3a7auyd WM HEBEpHbIe OOBICHEHHS XOJa ee
pellleHrs; He3HaHWE MPUEMOB pEIICHUs 3ajay, AHAJOTUYHBIX paHee pELIEHHBIM B Kiacce,
OLIMOKH, MMOKA3bIBAIOIIUE HENPAaBUJIBHOE MOHMMAaHUE YCJIOBHS 3aJaud WIM HENpaBUIIbHOE
HCTOJIKOBAHUE PELICHHUS,;

- HCYMCHHUC YUTATb U CTPOUTH Fpa(l)I/IKI/I W IPUHIUIIAAIBHBIC CXEMBI;

- HCYMCHHC IMOATOTOBUTH K pa60Te YCTAHOBKY HJIN J1a6opaTopHoe O60py,HOBaHI/Ie, IIPOBCCTHU
OIIBIT, HCO6XOI[I/IMBIC pacyeThl, WK UCII0JIb30BAThH ITOJIYYCHHBIC TAHHBIC JISI BBIBOOB;

- HEOpEeXKHOE OTHOIIEHHE K TAO0paTOPHOMY 000PYJOBAHHUIO U U3MEPUTEIBHBIM MpUOOpam;

- HEYMEHHE OIPEIeIUTh MMOKa3aHue U3MEPHUTENHLHOTO MPHOoPa;

- HapyIlIieHne TpeboBaHui paBUil 6€30MaCHOTO TPYa MPHU BHIMOIHEHUN YKCIIEPUMEHTA.
Herpy0Obie ommokm:

- HETOYHOCTH (OPMYIHPOBOK, ONpEAEICHUN, TOHATUH, 3aKOHOB, TEOpPHUIl, BbI3BAaHHbBIE
HETMOJHOTONH OXBaTa OCHOBHBIX NPU3HAKOB ONPEAEISIEMOro MOHATHUS, OMIMOKM, BBI3BAHHBIE
HECOOJII0JICHHEM YCIIOBUI MPOBEJICHNUH OIBITA WIIK U3MEPEHUH;

- OMOKM B YCJIOBHBIX 0003HAUEHUSIX HA MPHUHIUIHAIBHBIX CXEMax, HETOYHOCTH UYepTexew,
rpaduKOB, CXeM;



- MMPOTIYCK WJIM HETOYHOE HAMMCAHUE HAMMEHOBAHUH eIMHUI (PU3HUYECKUX BEITUYHH,
- HEpalMOHAIILHBIN BBIOOP X0/1a pEIICHUSI.
Henouernl:

- HCPAMOHAJIBHBIC 3allMCU ITIPHU BBIYUCICHUAX, HCPAOIWMOHAJIBHBIC IPUCMbI BBIYHMCICHHHU,
peoOpa3oBaHMil U PEIICHHH 33134,

- apupMeTHYeCKre OIMOKH B BBIYUCICHUSAX, €CIIA ATH OMIMOKH rpy00 HE MCKAXKAIOT PealbHOCTh
IIOJIy4EHHOTO PE3yJIbTaTa;

- OT/EJIbHBIE MOTPEIIHOCTH B (POPMYJIMPOBKE BOIIPOCA HIIM OTBETA;

- HeOpe)XHOe BBINOJIHEHUE 3aluced, 4epTeked, cxeM, rpadukoB; opdorpadpuueckue u
MYHKTYallMOHHbIE OLIUOKH.

YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECHHEYEHUE IMTPOI'PAMMBI

CIIMCOK PEKOMEH/JIOBAHHOM JINTEPATYPHI

OcHoBHas1 JuTEparypa

3. Mskumep ['.5. ®usuka. 10 xmacc. Yueb. mis oOmeoOpa3oBaT. opraHU3amMii: 0a30BBIM
ypoBess / I'.S1. Mskumies, b.b. Byxosnie, H.H. Cotckuii; mon pea. H.A. ITapdentpeBoit — M.
[Ipoceemenue, 2016. — 416 c.: un. — (Kimaccudeckuii Kypc).

4, MsakumeB I'. 5. ®usmka. 11 kmacc: yuel. mins oGmieoOpa3oBaTr. opraHu3anuii: 0a30BBIN
ypoBesb / I'. SI. Msakumes, b.b. bByxosues, B.M. Yapyrusn; nox pea. H.A. IlapdenTtseBoii. —
3-e m31. — M.: IIpocBemenue, 2016. — 432 c.: [4] n. wn. — (Kmaccudeckuit kypc).

YMK «®@u3zuxa. 10-11 knaccet. bazoewtii yposenwvy ([{oneux: Hemoku)

3. Owuswmka. 10 xmacc. 3agaHus I OICHUBAHUS YYE€OHBIX JOCTIKCHHMM Yydamuxcs / COCT.
Oxpumenko H.A., JlurBunenko M.H., HoBukoBa E.A., llymakoBa O.M.— T'OY AIIO
«JOHPUIITO». — Honeuk: Mcroku, 2020.

4. Owuszuka. 11 kmacc. 3ajaHus A OLIGHHWBAaHUS Y4YeOHBIX JOCTHDKEHHMH ydamuxcst / COCT.
Oxpumenko H.A., JlurBunenko M.H., HosukoBa E.A., IlymakoBa O.M.— T'OY [AIIO
«JOHPUIITO». — Honeuk: Mcroku, 2021.

5. ®wusuka. 10 kinacc. Tetpans ans nadoparopusix padot / Coct. Oxpumenko H.A., CamopokoBa
E.B., Beixpoictiok H.I'. u np. — 'OV HIIO «/loneuxuit PUIITIO». — Joneuxk: Uctoku, 2018.

6. ®wusuka. 11 kmacc. Terpanp ams nadopatopusix padot / Coct. Oxpumenko H.A.,
Camopoxkosa E.B., Beixpeictiok H.I'. u ip. — 'OV JI10 «Jloneuxuit PUIATIO». — [Tonenk:
Hcroku, 2018.

7. ®wuswuka. 10 xnacc (mpoduinbHbiil ypoBeHs). Terpaap anst npaktukyma /Coct. IMUTpeHKO
H.A., Kyuepenko M.B., Oxpumenko H.A. — I'OY HAIIO «doneuxkuit PUIAIIO». — JoHenk:
Hcroku, 2019.

8. ®wusuka. 11 kmacc (mpodumnbHbiil ypoBeHs). Terpaap ans npaktukyma /Coct. IMUTpeHKO
H.A., Kyuepenko M.B., Oxpumenko H.A. — T'OY IO «doneuxuit PUIAIIO». — JoHenk:
Hcrtoxnu, 2019.

JlonoJiHuTeIbHAA JIUTEPaTypa



4.

10.

11.

12.

13.

14.

15.

16.

Mskumes [.5. ®@usuka. 10 xmace : ydeb. s oOmeoOpazoBar. yupexacHUid: 0a30BbIH U
npodwun. yposau / I'. 5. Msikumes, b. b. Byxosues, H. H. Corckwuii; non pen. B. WM. Hukonaesa,
H. A. IlapdpentbeBoit. — 19-e m3n. — M. : Ilpocsemenue, 2010. — 366 c.: uin. —
(Knaccuueckuit kypc).

. MaxumeB I'. SI. ®usuka. 11 kmacc: yue6. mis oOmeoOpa3oBar. opraHu3anuil ¢ Mpil. Ha

IEKTPOH. HocwTene: 0a3oBbii W mpodwr ypoBau / [.5. MsakumeB, b.b. ByxoBies,
B.M. Yapyrun; nop pen. H.A. IlapdentseBoii. — 23-e uzn. — M.: IIpocsemienne, 2014. — 399 c.
[4] n. wn. — (Kimaccuueckwuii kypc).

PervkeBruu, A. II. ®uswmka. 3amaunuk. 10—11 xi1. : mocobue mis oOmeoOpa3oBart.
yupexaenuii / A. I1. PermkeBny. — 10-e m3j., crepeoturr. — M. : [Ipoda, 2006. — 188, [4] c.
: wit. — (3apaunuku «pode»)

®dusnka. InekTpoHHBI cOopHuK 3ama4d. 10-11 xmacest / Coct. bnonckuit C.I1., OxpumeHko
H.A., Camopoxosa E.B. — T'OY AI1O «IOHPUAIIO». — Honenxk: Uctoku, 2021.

HNHuTepHeT-pecypcesl

http://www.school.edu.ru - opunuanbHbIH cepBEP POCCUICKOTO IIKOJIBHOTO 00pa30BaHusI.

http://festival.1september.ru — ®dectuBaip nemaroruveckux uaeil «l CeHTAOps» — caMblid
MaccoBbI Temarorumdeckuii popym B Poccuu, KOTOPBIM JaeT BO3MOMKHOCTH KaXIOMY
YUUTENI0 TPEACTaBUTh CBOIO IIEAArOTHYECKYI0 UJACI0, OMYyOJIMKOBATh COOCTBEHHBIE
MEeTOAUYECKUEe pa3pabOTKH, MOJENUTHCA C KOJJIETAaMH CBOMMH MPEACTaBICHUSIMH O
MpenogaBaHuN.

http://www.riis.ru — MexxayHapoaHasi 0Opa3oBaTelbHast acCOIMAIMs. 3aaun — COACHCTBHE
Pa3BUTHIO 00pa30BaHUs B PA3IMYHBIX 00JIACTSX.

https://www.metod-kopilka.ru/fizika.html— Buaeoypoku, mpe3eHTaIy, KOHCIIEKTHI, TECTHI,
IUTAHUPOBAHHUE U JIP. MaTepHaIIbI 110 (PU3HKE.

http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe (hUIBMBI IO (PHU3KKE TIO pa3jaeaam.

http://metodportal.ru/articles/srednjaja-shkola— meroauueckuii moprai.

https://simplescience.ru/collection/video — ¢uznueckue onbIThHL B OBITY.

https://resh.edu.ru — Poccuiickas s1eKTpOHHas [IIKOJIA


http://www.school.edu.ru/
http://festival.1september.ru/
http://www.riis.ru/
https://www.metod-kopilka.ru/fizika.html
http://sverh-zadacha.ucoz.ru/index/0-76
http://metodportal.ru/articles/srednjaja-shkola
https://simplescience.ru/collection/video
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