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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢usuke Ha ypoBHe cpedHero ooOmiero oOpa3oBaHHs pa3padOTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMH K pe3yjibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTENbHOW MPOTPaMMBbl,
npeacraBieHHbIXx B PI'OC COO, a takxke ¢ yu€toM ¢enepaibHOi paboyeid MporpaMMbl BOCTIMTAHUS
Konuenmmu mnpenopaBanus ydeOHoro mnpenmera «®dusnka» B 00pa3oBaTeNbHBIX OpPraHU3ALMAX
Poccuiickoit ®enepannu, peaau3yomUX OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

[IporpamMma 1o ¢u3MKe ompenenseT o0s3aTeIbHOE MpPEAMETHOE COAepKaHUE, YCTaHABIMBAET
PEKOMEHIIyeMYI0 TIOCIIEAOBATEIbHOCTh M3YUEHHS TeM W pa3leioB y4yeOHOro mpenmera ¢ Y4ETOM
MEXITPEMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH y4eOHOTO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH
oOyyaromuxcs. [Iporpamma mo ¢usuke Aa€T mpeacTaBIeHHE O LENSAX, COAEPKAHUH, OOIIEH cTpaTeruu
o0y4yeHHsl, BOCIIUTAHUSI U Pa3BUTHs OOydalOMIMXCA CpelIcTBaMH ydeOHoro mpenmera «@Dusmka» Ha
yTIyOIEHHOM YpOBHE.

Nzyuenne Kypca ¢GU3UMKKM  yrUIyONEHHOTO  ypOBHS — MO3BOJSIET — pealn30BaTh  3a/auyd
npodecCHOHANFHOW OpHEHTALlMK, HAamnpaBleHO Ha CO3[JaHHe YCIOBHH JJsI TPOSBICHUS CBOHMX
HWHTCIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCTCI>'I KaXXabIM O6y‘IaIOH_[I/IMCSI, KOTOpEBIC HeO6XOILI/IMBI JJISL
MPOJIOJDKEHUS] 00pa30BaHUs B OPraHU3aIHIX Npo(ecCHOHATFHOTO 00pa3oBaHus M0 Pa3IHYHBIM (H3HKO-
TEXHUYCCKUM U MHKCHCPHBIM CIICHIUAJIBHOCTSIM.

B nporpamMMe mo Qu3mKe onpenenstoTcesl IIaHUPYyeMble pe3yIbTaThl OCBOCHHUS Kypca (DU3MKU Ha
YpOBHE cpeqHero oomiero 00pa3oBaHus: TMYHOCTHEIC, METAalIPEIMETHBIC, IPEAMETHBIC (Ha YrIyOIEHHOM
ypoBHe). HayuHO-MeTonoNOrHdeckoii OCHOBOW sl  pa3pa0OTKH TPeOOBaHWH K  JTHMYHOCTHBIM,
METaIPEeIMETHBIM U MPEIMETHBIM Pe3yJibTaTaM 00y4aroIluXcsi, OCBOMBIIMX MPOTpaMMy IO (U3MKE Ha
YPOBHE cpeiHero oouiero o0pa3oBaHus Ha YriyOJIEHHOM YPOBHE, SIBISIETCS CHCTEMHO-IESTEIbHOCTHBIN
HOJXOI.

IIporpaMma 1o (u3MKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJbTaThl OCBOCHUSI Kypca (M3MKH Ha YriIyOJIEHHOM YpOBHE, B TOM YHCIE
NpeaMETHBIE Pe3yIbTaThl 110 roJaM 00yUYeHus;

coaep:kanue yueoHnoro npeamera «Puznka» no rogam o0ydeHus.

IIporpaMma 1o ¢u3UKe UMEET NMPUMEPHBIM XapakTep M MOXET ObITh HCIIOIb30BaHA YUUTEISIMU
(bU3UKY U COCTaBICHHUS CBOMX PA0OYHX MPOrPaMM.

IIporpaMmMa mo (u3MKE HE CKOBBIBAET TBOPUYECKYI0 HHHMLHUATHBY YUUTENEH W HPEAOCTABISET
BO3MOXXHOCTU [UISl PeajM3alud Pa3IHMYHBIX METOJMUYECKMX MOAXOI0B K MNpPENOoJaBaHUIO0 (DU3UKH Ha
yriIyOJaEHHOM YPOBHE IIPH YCIOBUH COXPaHEHHS 0053aTEeNIbHOM YacTH colepKaHus Kypca.

Ou3nka Kak Hayka O HambOoyiee OOIIMX 3aKOHAaX NPUPOABI, BBICTyNas B KayecTBE y4eOHOIro
npeaMeTa B ILIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHMH 00 OKpY’KarolleM MHpe.
konpHBIA Kypc (U3MKM — CHCTEMOOOpa3yIOMMKA AJIsi €CTECTBEHHO-HAYyYHBIX YUEOHBIX NPEIMETOB,
MIOCKOJIBKY (pr3HYecKHe 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SBJICHUHN, M3y9aeMbIX XUMHUEH, ONOJIOTHEH,
¢dusnueckoii reorpadueit u acrpoHoMue. Mcnonp3oBaHue U akTHBHOE MTPUMEHEHUE (PU3NYECKUX 3HAHUH
ONpEeNIeNIWIO  XapakTep M OypHOE pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTMH B cdepe 3HEPreTHKH,
TpaHCIIOpTa, OCBOCHUA KOCMOCA, IOJYUYCHHA HOBBIX MaTCpHaJIOB C 3aJaHHBIMU CBOMCTBaMH. I/I3yquI/Ie
(GU3NKKH BHOCUT OCHOBHOM BKIaJ B (OPMUpOBaHHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuatorerocsi, B ((OpMHUpOBaHNE YMEHUH MIPUMEHATh HAYYHBIH METO]] MO3HAHMS MPH BBITIOJIHEHUN UMHU
y4eOHBIX UCCIIETOBAHMM.

B ocHOBY Kypca (u3MKHM Ha YPOBHE CPEIHEr0o 00IIero o0pa3oBaHus MOJOKEH P UACH, KOTOPBIC
MO’KHO pacCMaTpUBaTh KaK IPUHIIUIIBI €70 IOCTPOESHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypcC SIBIAETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COIECPXKUT MaTepual U3 BCEX pa3leNoB (DU3MKM, BKIKOYAET KaK BOIPOCH KIACCHUYECKOH, Tak H
COBpPEMEHHOU (PU3UKH.



Hoea zenepanuzayuu. B cOOTBETCTBHM C HEHl Marepual Kypca (U3UKH OOBEIMHEH BOKPYT
¢usnueckux Teopuidl. Bemymum B Kypce sBisieTcs (QOpMUpOBaHHME MPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTEpHH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanysi mnpennojaraeT HWCIONb30BaHHE T'yMaHUTapHOTO
noTeHnyana pu3ndeckoil HayKu, OCMBICTICHUE CBSI3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOLIECTBA, a TAKKE
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTMYECKUMH MPOOIEMaMHU.

Hoen npuxnaouoii nanpaerennocmu. Kypc ¢usuku yriyOiIEHHOTO YPOBHS TNperioaracT
3HAKOMCTBO C HIMPOKUM KPYrOM TE€XHHUYECKHX W TEXHOJIOTHYECKUX MPUIOKEHUH W3yYEHHBIX TCOPUH M
3akoHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha ypoBHE OOMIMX MPEACTaBICHUH M COBpEMEHHBIE TEXHUUECKUE
YCTPOMCTBA, U TEXHOIOTHH.

Hoea IKonozuzauyuu  peanusyercs TOCPEACTBOM  BBEICHHS  DJIEMEHTOB  COJACP)KaHHSA,
MOCBAMIEHHBIX SKOJOTHYECKUM TpoOIieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U
TEXHOJIOTHH, a Takke OOCYXKIeHHS MpoOJeM paluOHAIBLHOTO MPUPOJIONONB30BAHUS M IKOJIOTHUECKON
0e30MacHOCTH.

OcBoeHre cojepKaHUsl MPOTPaMMbl 1O (HU3UKE JODKHO OBITh IOCTPOSHO HAa MPUHIMIAX
CHUCTEMHO-JICTETIbHOCTHOTO Toaxona. st ¢Gu3uKu peanm3anusi STHX NPUHIUIOB Oa3upyercss Ha
WCIIOJIb30BaHUN CaMOCTOSITEBHOTO HKCIEPUMEHTa KaK MOCTOSIHHO JeicTByromero (akropa ydeOHOTO
nporecca. s yrayOn€HHOTO YPOBHS — 3TO CHCTEMa CaMOCTOSITEIILHOTO YUEHHYECKOrO IKCIIEPUMEHTA,
BKITIOYAIONIETO (PPOHTANBHBIE YYEHUYECKUE OMBITHI MPH W3yYE€HHMH HOBOTO MaTepHuaia, JabopaTopHbIe
paboTel W paboOThl MpakTUKyMa. [Ipm 3TOM BO3MOXKHBI [[Ba CIOCO0a pealu3alud (U3MUYECKOTO
MpakTHKyMa. B mepBoM ciydyae mpakTHKyM mpoBoguTcs 6o B koHme 10 m 11 kiaccos, aubo mocie
MIEPBOTO M BTOPOTO TMOJYTOAWNA B KaXKIOM W3 3THUX KIAccoB. BTopoi cmocob — 310 mHTerpamus padoT
NPaKTUKyMa B CHUCTEMY JIAOOpaTOpHBIX padoT, KOTOpblE MPOBOATCS B HPOLIECCE M3Yy4YEHHs paszesia
(remsr). Ilpu 3ToM mox paboTaMu NMpPakTUKyMa MMOHMMAETCS! CaMOCTOSITEIbHOE HCCIIEOBAaHHE, KOTOPOE
MPOBOJMTCS 110 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHa O€3 MOMAaroBOi HHCTPYKLIUH.

B nporpamme mo ¢usuke cucTEMa YYEHHYECKOTO 3KCIIEPHMEHTa, J1a0OpaToOpHBIX paboT H
NPaKTUKyMa IPEACTaBICHA EAMHBIM IepeyHeM. BpIOOp TeMaTHUKH A 3THX BHUAOB YYEHHYECKHX
NPaKTUYECKUX paboT OCYLIECTBIAETCS y4YacTHHUKAaMHM OOpa30BaTENbHOrO MpoLecca HCXOAs U3
0c0OEHHOCTEH MOYPOYHOTO IJIAHUPOBAaHUS M OCHAIIeHHUs kabuHeTa ¢usuku. Ilpu sTom oOecnieunBaeTcs
OBJIa/IcHUE OOYYaIOLIMMUCS YMEHHSMHU INPOBOIUTH NPSIMbIE M KOCBEHHBIE HM3MEPEHUS, MCCIEIOBAHUS
3aBUCUMOCTEN (PU3NUECKUX BETUYUH U IOCTAHOBKY OIBITOB I10 ITPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonbmioe BHUMaHuE ynenseTcsl PELICHUIO PAacYETHBIX M KadecTBEHHbIX 3angad. [lpu stom s
pacu€THBIX 3aJad MPHOPUTETOM SIBIISIOTCS 3a/aud C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU (U3MUYECKON
MOJIEIIBIO, MO3BOJISIOIINE MPUMEHSITh W3YYEHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeina
Kypca, Tak W HWHTErpUpyd IMpUMEHEHHWE 3HAaHWH W3 Pa3HBIX pasfenoB. s KaueCTBEHHBIX 3a/ad
NPUOPUTETOM SIBJISIFOTCS 3aJaHus Ha OObsICHEHHE/TIPEACKa3aHue NMPOTEKaHUsl (PU3MUYECKHX SIBICHUU M
NPOLIECCOB B OKPY’KaIOLIeH >KU3HH, TpeOyromue Beioopa HU3N4ecko MOJENH Uil CUTYallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu PI'OC COO k MaTepualbHO-TEXHUYECKOMY OOECIICUEeHHIO
y4eOHOro mpoiecca Kypce (QU3MK{ yriayOJIEHHOrO YPOBHS Ha YPOBHE CpeIHEro oouiero o0pa3oBaHUs
JIOJDKEH M3y4aTbCs B YCJIOBHMSX IpeIMETHOro kaOuHeTa. B kaOuHere (U3MKH JIOJDKHO OBITH
HeoOxomuMoe nabopaTopHoe OOOPYAOBaHHE JIISl BBIOJHEHHS YKAa3aHHBIX B IMPOrpamMMe MO (QU3MKe
YYEHHYECKHX OIBITOB, Ja0OpaTOpHBIX paboT W paboT MpakTHKyMa, a TaKkKe JAEMOHCTPAIOHHOE
obopymoBaHue.

JleMoHCTpaoHHOe 000pynoBaHue (HOpMHUPYETCs B COOTBETCTBHU C HMPUHIUIIOM MUHHMAJILHOM
JIOCTAaTOYHOCTH M 00€CHeuuBaeT IOCTAHOBKY IIEPEUUCICHHBIX B IPOrpaMMe IO (PU3UKE KIIHOYEBBIX
JEMOHCTpalui Uil  MCCIENOBAaHUS M3Y4aeMbIX SBJICHUH U  IPOLECCOB, OMIUPUIECKUX U
(byHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKHX ITPUMECHECHUII.

JlaGopaTopHoe 000pymOBaHHE ISl YUCHHYECKUX IPAKTHICCKUX paboT QopMupyercs B BUAC
TEeMaTHYECKUX KOMIUIEKTOB M OOecleunBaeTcs B pacuéTe OAHOTO KOMIUIEKTa Ha JBYX OOYYaroIIMXCH.



TemaTHuecKue KOMIUIEKTHI JIAOOPaTOPHOTO 00OpyIOBaHUS TOJKHBEI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX U IIU(POBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUJIe HU(PPOBBIX J1aOOPATOPHH.

OCHOBHBIMH LIEJISIMU M3Yy4eHHsI (DU3UKU B 0011[eM 00pa30BaHUU SIBISIOTCSL:

¢dopMHupOBaHNE HHTEpeca W CTPEeMIICHHsS OOYYalOUIIMXCS K HAyYHOMY HW3YyUCHHIO MPUPOJIBL,
Pa3BUTHE UX MHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pasBUTHE TIPEJCTABICHUNA O HAYYHOM METOZAE MO3HAHWA M (HOPMHUPOBAHUE HCCIIEIOBATENHCKOTO
OTHOLICHHUS K OKPY KAIOLINM SIBIICHHSIM;

(opMHpOBaHIEe HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa U3yYeHUs] OCHOB CTPOCHHS MAaTEpUU U
(byHAaMEHTaIbHBIX 3aKOHOB (PU3UKY;

(dbopMHupOBaHNE YMEHHH OOBACHATH SBJICHUS C MCIOJIB30BaHUEM (DM3NUECKUX 3HAHWN M HAYYHBIX
JI0Ka3aTeNbCTB;

(dbopMHupOBaHUE TpENCTaBICHUH O ponu (PU3MKH JJIsI Pa3BUTHs JAPYTMX ECTECTBEHHBIX HAyYK,
TEXHUKHU U TEXHOJIOTUH;

pasBUTHE TPEJCTAaBICHUH O BO3MOXKHBIX cepax Oyaymiedl mpodeccHoHANBHON NesTeIbHOCTH,
CBSI3aHHBIX C (PU3HKOM, TOJArOTOBKA K JalbHEWIIeMy 00y4eHHIO B 3TOM HalpaBiCHHH.

JocTwkenne 3TUX 1eneld oOecrieunBaeTcsl pelieHreM CIeIyomuX 3a/ad B Mpolecce H3ydeHHs
Kypca (pH3UKH Ha YpPOBHE CPEIHET0 00IIero 00pa3oBaHus:

npruoOpeTeHne CUCTEMBI 3HAHWH 00 OOImMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX,
BKIIIOYAsi MEXaHUKY, MOJCKYISIPHYIO (DU3UKY, DIEKTPOIWHAMUKY, KBAaHTOBYIO (M3UKYy U DIIEMEHTHI
acTpoU3NKH;

¢dbopMHUpOBaHHE YMEHHH NPUMEHATh TEOPETUUECKHE 3HAHMS Uil OOBSICHEHUS (U3MUECKUX
SBJICHUH B IIPUPOAE U JUIS NPUHSATHS NPAKTHUECKUX PEIICHUH B IIOBCEIHEBHOMN XKHU3HMU;

OCBOCHHE CIIOCOOOB peIIeHHs Pa3JIMUHBIX 3a]1a4 C SIBHO 3aJlaHHOM (pu3nyeckoil Monenblo, 3a1a4,
MOJPa3yMEBAIOIINX CAMOCTOSATENFHOE CO3anne (PU3NIEecKOil Mosieny, aleKBaTHOM yCIOBUSAM 3a[auu, B
TOM YHCIIE 33724 HH)XEHEPHOTO XapaKTepa;

NOHUMaHUuEe (U3NYECKUX OCHOB W MPUHLMIIOB JCHUCTBHS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLECCOB, UX BIHSHUS HA OKPYKAIOLIYIO CPeay;

OBJIQJICHUE METOAaMH CaMOCTOATENILHOIO IUIAHWPOBAaHMS W NPOBENCHHS  (U3UUECKUX
9KCIIEPUMEHTOB, aHAIN3a U WHTEPHNpEeTalul MH(pOpMalMu, ONpeNesIeHHs JOCTOBEPHOCTH MOIyYECHHOTO
pe3yibTarta;

CO3laHME YCJIOBUH [JIs1 pa3sBUTHA YMEHHH IPOEKTHO-HCCIIENOBATEIbCKOH, TBOPYECKOM
JesITeIbHOCTH;

pasBUTHE HHTEpeca K cepaM MpodecCHOHANBHON AeATeIbHOCTH, CBI3aHHOM ¢ (PM3UKOH.

B cootBerctBum ¢ TpeboBanmsimu DOI'OC COO yrioyOnéHHBIH YpPOBEHb H3ydYeHHUS YYeOHOTO
npeamera «®dusnka» Ha YpoBHE cpeaHero oOmero o0pa3oBaHHs BbIOMpaeTcs OO0YyYarOIIMMHUCH,
TUTAaHUPYIOLMMHU TPOJIOIKEHHE 00Pa30BaHuUs 10 CTIEHUATIBHOCTAM (PU3UKO-TEXHUIECKOTO MPOQUIIS.

Ha wusydenue ¢usuku (yriryOn€HHBIA YpPOBEHb) Ha YpPOBHE CpPEAHEro oO0mero ooOpa3oBaHUS
orBoautcs 340 yacoB: B 10 kmacce — 170 gacoB (5 wacoB B Hepento), B 11 kmacce — 170 gacos (5 4acoB B
HEJIEIIO).

[pemiaraempiii B mporpamMe 1o (GU3UKE IEpeueHb J1a0OpPaTOPHBIX W TPAKTHYECKHX pabdoT
SBIISIETCSl PEKOMEHIOBAaHHBIM, YUYHTENb JeliaeT BBIOOP MPOBEIEHHs Ja0opaTopHBIX paboT M ONBITOB C
y4€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIIXCSl.



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Pa3znen 1. Hayunblii MeTO MO3HAHUS TPUPO/BI.

®usuka — ¢yHIaAMEHTanbHas Hayka O mpupojae. HaydHblii MeTOJ TMO3HAHUS U METOIBI
UCCIIeIOBaHUS (PU3UUYCCKUX SBIICHHIA.

DKCIEPUMEHT U TEOPHsI B MPOIIECCe MO3HAHMS MPUPo bl HabmoqeHre u 3KCIepuMeHT B (JU3UKE.

Crioco0bl m3MepeHus (U3NIECKUX BETUYMH (aHAJTIOTOBBIC U ITU(POBLIC U3MEPUTEIILHBIC PUOOPHI,
KOMITbIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[NorpemrHocTy u3MepeHU GU3NIESCKUX BETUYHH (a0COMIOTHAS ¥ OTHOCUTEIIbHAS).

MopnenvpoBanue (GU3MYSCKUX SBICHUI M MPOILIECCOB (MaTepUaibHas TOYKA, aOCOIIOTHO TBEPIOC
TeJ0, WeanbHas KHUAKOCTh, UACaIbHBIN ra3, ToueuHbli 3apsn). ['unoresa. dusnyeckuil 3aKoH, TPaHUIIBI
ero npuMeHuMocTH. Ousznueckasi TeOpusl.

Ponps n MecTo usuku B GOpMHPOBAHMH COBPEMEHHOW HAyYHOH KapTHHBI MHPA, B PAKTUUECKON
JeSITeILHOCTH JIFOJICH.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, PAKMUKYM.

W3mepenne cuiabl TOKa U HANPSOKCHUS B LIETH MOCTOSHHOTO TOKA MPH MOMOINMA aHAJIOTOBBIX U
UG POBBIX U3MEPHUTEIBHBIX TPHUOOPOB.

3nakoMcTBO ¢ nudpoBoit nabopatopueit no ¢usmke. [Ipumepsl m3mepeHns: GU3NIECKUX BETHUNH
IIPU HOMOIIY KOMIBIOTEPHBIX TaTYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanunyeckoe nBHkeHUE. OTHOCUTENBbHOCTh MEXAaHUYECKOT O ABMKEeHUs. Cucrtema oTcuéTa.

[Ipsimast 1 oOpaTHas 334291 MEXaHUKH.

Pannyc-BexkTop MarepuanbHON TOUKH, €r0 MPOCKIUU Ha OCU CUCTEMBI KOOpAUHAT. TpaekTopusi.

[lepememenne, CKOPOCTH (CpPeNHSST CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHUaIbHON
TOYKH, UX MPOEKIUU HA OCU CUCTEMBI KOOpIUHAT. CI0KEHUE NEPEMEILICHUN U CII0XKEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BI)KEHHE. 3aBUCUMOCTb KOOPAMHAT,
CKOPOCTH, YCKOPEHHS U TIYTH MAaTEPHAILHOW TOYKH OT BPEMEHHU M UX TPpauKH.

CBobOogHOE majzieHne. Y CKopeHHe CBOOOIHOTO majieHus. [[Brmkenne Tena, OpOIIeHHOTO 10 YTIIIOM
K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U YCKOPEHHUS] MaTepUaJIbHON TOUKM OT BPEMEHHU U UX
rpadukm.

KpuBonuneiiHoe nBwxeHue. JIBUKEHHE MaTEpUANBHOM TOYKM MO OKPYXHOCTHU. YTJOBas M
JMUHEeHas ckopocTh. [lepron u yactoTta obpamenus. LleHTpocTpeMuTensHoe (HOpMaIIbHOE), KacaTelbHOES
(TaHTEHIIMATBLHOE) U MTOJIHOE YCKOPEHUE MaTepUaIbHON TOUKH.

TexHuueckue yCTpoOMCTBA M TEXHOJOTHYECKUE IMPOLECCH: CIUIOMETp, IABMUKEHUE CHApSIIOB,
LENHbIe, MeCTepEHYAThIC U PEMEHHBIE ITepeiadl, CKOPOCTHEIE TU(THI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, MILTFOCTPAIIA KHHEMATHIESCKIX XapaKTePUCTHK TBIKEHUS.

Crioco0BI UCCIIeI0BaHNUS ABHKEHHI.

Wnmoctpanus mpenenbHOro nepexoia u M3MepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue IBUKEHHI C UCIIOIb30BAHUEM MEXaHHU3MOB.

ITanenue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmnroenue aBrKeHHs Tena, OPOIISHHOTO IO YIIIOM K TOPH30HTY U TOPU3OHTAITBHO.

Hanpagnenue ckopoCTH Ipy JBUXKEHUU TIO OKPYKHOCTH.

IIpeobpazoBanme yriaoBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE MyTeH, TPACKTOPHI, CKOPOCTEH IBIKEHUS OJHOTO M TOTO XK€ Tela B Pa3HBIX CHCTEMax
oTCuéra.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomol, NPAKMUKYM.



W3ydeHne HepaBHOMEPHOTO JBMKEHHUS C IIETIBIO ONPENEIEHHNSI MTHOBEHHONW CKOPOCTH.

U3mepeHue ycKOpeHHs NOpU MPSMOJIMHEHHOM PABHOYCKOPEHHOM [BIDKEHUU TIO HAKJIOHHOM
TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BpEMEHH NIPH paBHOYCKOPEHHOM JBH)KEHUH.

H3mepeHne ycKOpeHHsI CBOOOAHOTO mMajcHUsl (PEKOMEHAOBAHO HCIONb30BaHUE IH(PPOBOI
naboparopun).

W3yyenune nBIKEHHS Tela, OpOIICHHOTO TOpPH30HTalbHO. lIpoBepka THIOTE3bl O MPIMON
MIPONOPIIMOHATBHOMN 3aBUCMOCTH MEXAY aIbHOCTBIO MONETA M HAYaJIbHOM CKOPOCTBIO Tea.

N3ydenune nBuKeHUs Tea M0 OKPYKHOCTHU C MTOCTOSHHON 10 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tieproa 0OpalieHns KOHHIECKOTO MasiTHUKA OT €ro MapaMeTpoB.

Tema 2. Jlunamuxa.

[TepBriii 3akoH HproToHa. HMHepuuanbHble cuUcTeMbl OTCYETA. [IpMHUKN OTHOCHUTENBHOCTU
Ianunest. HemnepumansHele cUCTeMBbl 0TCUETA (OMpeieTIieHrE, TPUMEPHI).

Macca tena. Cuna. [IpuHIun cynepno3unuu Cul.

Bropoii 3akoH HeroToHa 17151 MaTeprUaabHOM TOUKH.

Tpetuii 3axkoH HproTOHA 117151 MaTepHUAIIbHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTCHUSI. DKBUBAJIICHTHOCTH IT'PABUTAIMOHHON U MHEPTHON MaCCHI.

Cuna TsDKeCTH. 3aBUCUMOCTh YCKOPSHHS CBOOOIHOTO MAJCHHUS OT BBICOTHI HaJl MOBEPXHOCTHIO
TUTAaHETHI U OT reorpaduyeckoil MHUpOTHL. [IBUkeHNe HEeOSCHBIX TET U UX CIYTHHKOB. 3akoHbl Kemepa.
IlepBast kocMHUYECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHXKyLIErocs ¢ yCKOPEHUEM.

Cuna tperns. Cyxoe Tpenne. Cuna TpeHHUsS CKONBKEHHUS W cuiia TpeHus mokos. KoaddurmeHnt
TpeHusi. Cuia CONpOTUBIECHUS MIPU JBUKECHUU Tella B KUJIKOCTH WJIU rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCUTEIBHOTO JIBHKEHUS.

Hasnenue. 'mapoctatudeckoe napieHue. Cuna Apxumena.

TexHuueckue ycTpoiicTBA W TEXHOJOTMYECKHE MPOLECCHl:  MHOAUIMIHUKH, JBUXKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBuKeHns TeNl B MHEPIUANBHBIX U HEMHEPIHAIBHBIX CHCTEMAaX OTCUETA.

[IpuHIMO OTHOCUTENBHOCTH.

KaueHnue AByX IWIMHIPOB WM IIAPOB PAa3HOM MAaCChl C OJUHAKOBBIM YCKOPEHUEM OTHOCUTENIBHO
HEUHEPLHUAIbHONU CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAEUCTBYIOLIEH MPUIIOKEHHBIX K TNy CUJI C IIPOU3BEACHUEM MACChHI TEJa Ha €ro
YCKOpPEHHUE B HHEPLMAIBHON CHCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIMX B PE3yJIbTaTe B3aUMOICHCTBUS TE.

M3mepenne Macc o B3auMOJIEHCTBHIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM noabEME U MaJICHUH.

LenTpoOexHbIe MEXaHU3MBI.

CpaBHeHHE CHJI TPEHUS TTOKOS, KaYeHHUS 1 CKOJIbKESHHUSI.

Yuenuueckuii axkcnepumenm, nabopamopnusie padonol, NPAKMUKYM.

W3mepenne paBHOACHCTBYIOIIEH CHIT IIPH IBM)KEHUN OpycKa 110 HaKJIOHHOM TJIOCKOCTH.

IIpoBepka rumoTe3sl 0 HE3aBUCUMOCTH BPEMEHH IBMKEHHS OpycKa MO HAKIOHHOM MIIOCKOCTH Ha
331aHHOE PACCTOSIHUE OT €r0 MACCBHI.

HUccnenoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIONIMX B MPYKHHE H PE3MHOBOM 00pasiie, OT
ux nehopMaium.

M3yuenune ABMKCHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKUH OJIOK.

W3mepenne koddduIenTa TpeHus 110 BEIUYHHE YTII0Boro Kodddurmenta 3asucumMocts F,(N).

UccnenoBanne NBWXEHUsS OpycKa IO HAKJIOHHOM TUIOCKOCTH C TIEpEeMEHHBIM Kod(dHImeHTOM
TpEHUS.



W3ydeHue ABIKEHUS TPy3a Ha BAITy C TPCHUEM.
Tema 3. Cmamuka meépoozo mena.
AoGcomoTHO TBEpaOe Teno. [locTynaTebHOe U BpalaTelIbHOS IBUKCHHE TBEPAOTo Tena. MOMEHT

CUJIBI OTHOCHUTENBHO OcH BpamleHus. [Inedo cunbl. CrnokeHuE CHUil, MPUIOKEHHBIX K TBEPAOMY TeNly.
IleHnTp TsDKECTH TENA.

VYcnoBus paBHOBECHUS TBEPAOTO Tena.

YcroitunBoe, HeycTOWYHBOE, OE3pazIMyHOEe PAaBHOBECHE.

TexHrn4yeckre ycTpOWCTBA M TEXHOJOTMUYECKHE IPOLECCHl: KPOHUITEHH, CTPOUTENBHBIN KpaH,
peméryaTbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBeECHS.

Bunsl paBHOBECHS.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

Uccnenosanue yciioBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOLEr0 OCh BpaILlEHUS.

KoncTtpynpoBanne KpOHIITEHHOB U pacy€T CUil YIPYTOCTH.

N3ydyeHue ycTon4MBOCTH TBEPAOTO TEIA, UMEIOIIETO IUIOIIAIb OIIOPHL.

Tema 4. 3akonsvl cOXpaneHus 6 mexanuke.

NMiynbCc MaTepUalbHOW TOYKHM, CHUCTEMBI MAaTepUalbHBIX TOYeK. LIeHTp Macc cucTeMbl
MaTepualbHbIX ToueK. Teopema o ABMKEHUH LIEHTpa Macc.

Nmnynbe cumbl ¥ UI3MEHEHNE UMITYJIbca Tela.

3aKOH COXPAaHEHMS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyiabca MarepuanbHOU Toukd. IIpencraBieHne 0 COXpaHEHWH MOMEHTa UMITYJbCa B
LUEHTPAJIbHBIX MOMISX.

Paborta cuibl Ha MaloM W Ha KOHEYHOM IepemenieHnd. |’ padudeckoe mpescTtaBieHHe padOTHI
CUJIBL.

MOIIHOCTE CHIIBL.

Kunerndeckast sHeprusi MaTepruaibHON TOYKH. Teopema 00 M3MEHEHHHM KHHETUYECKOW DHEPTruu
MaTepUalbHON TOYKH.

[loTeHnmanbHble U HENOTEHIMANbHbIE cuibl. [loTeHManbHas 3Heprus. [loTeHumManbHas 3Heprus
ynpyro aegopMHUpOBaHHON MpyXHHEIL. lloTeHIManbHas SHeprusi Tella B OJJHOPOHOM T'PaBUTAIIHOHHOM
nosie. [loTeHansHas SHepTrHs Teja B TPABUTAIIOHHOM I10JIe OJTHOPOAHOTO MIapa (BHYTPH U BHE IIapa).
Bropas kocMuueckas ckopocTb. TpeTbst KocMuuecKasi CKOpOCTb.

CBs13b pabOTHI HEMOTEHIUATIBHBIX CHJI C U3MEHEHUEM MEXaHHMUYECKON SHEPIHH CUCTEMBI Tell. 3aKOH
COXpaHEHMs] MEXaHHYEeCKOW SHepru (¢ McmoJb3oBanueM nudposoii 1adopatopun Releon)

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenne bepHynman U1 uaeanbHOM JKUAKOCTH Kak CIEACTBHE 3aKOHAa COXPAaHEHUS
MEXaHUYECKOH IHEPTHH.

TexHn4yeckre yCTpoMCTBa M TEXHOJOTMYECKHE IPOLECCHl: JBU)KEHHE PAKET, BOJOMET, KOMED,
NPY>KUHHBIA MTUCTOJIET, THPOCKOII, QUTYPHOE KaTaHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKoH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBIKEHUE.

M3Mepennie MOIITHOCTH CHUIIBI.

M3meHeHune Hepruu Tema Mpu COBEPIICHHH PabOTHI.

Bzaumuble npeBpallieHus: KHHETUYECKON M MOTEHIIMAIIbHOW SHEPruil Mpu AEHCTBUM HA TEJIO CHIIBI
TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHre SHePTUH ITPU CBOOOHOM IaJ[CHUH.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomol, NPAKMUKYM.

M3mepenue umnysbca Tesna 1o TOPMO3HOMY IIYTH.



W3mepeHue cuitbl TSTH, CKOPOCTH MOJAEITH 3IIEKTPOMOOUIIS U MOITHOCTH CHIIBI TSTH.

CpaBHEHHME N3MEHEHUS UMITYJIbCa TeNla C UMITYJICOM CHIIBI.

HccnenoBanne coxpaHeHHs UMITyJIbCa MPU YIPYTOM B3aUMOJICHCTBUM.

N3MepeHre KNHETUYECKON 3HEPIuu Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE W3MEHEHUS TOTEHIATIBLHON SHEPTUU MPYKUHBI C pab0TOM CHIIBI TPEHHSL.

Onpenesnenue pabOTHI CUITBI TPEHHS NIPU ABMKEHUH TEJa IO HAKJIOHHOHN IJIOCKOCTH.

Paznen 3. MoJaekynasipaas (pu3nka U TepMOAUHAMUKA.

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYECKOU MeopUU.

OcHOBHBIE TIOJIOKEHHsI MOJIeKy sipHO-KuHeTnyeckoi Teopun (MKT), ux omeiTHOe 000CHOBaHHE.
Huddysus. bpoyHoBckoe ABMKEHHE. XapakTep IBIKCHHS M B3aMMOJCHCTBUS 4YacTHUI] BEIECTBA.
Mopenu cTpoeHuUs ra3oB, JKUAKOCTEH M TBEPABIX T€N U OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX
Mmopeneil. Macca u pazmepsl MoJieky:1 (atomoB). KonuuecTBo BemectBa. [loctostnaas ABoraapo.

TemmoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3Mmepenus. [llkana temmneparyp Llenbcus(c
HCHoJb30BaHueM U dpoBoii JadopaTopun Releon) .

Mogens uaeanbHOrO Taza B MOJEKYISAPHO-KMHETHUECKOW TEOPHU: YaCTHIBI ra3a JBHKYTCS
XAa0TUYECKH U HE B3aUMOJIEUCTBYIOT APYT C APYTOM.

I'azoBbie 3akoHBI. YpaBHeHHe MeHneneeBa—Kaneiipona. AOcomoTHas Temrieparypa (Ikaia
temrnepatyp Kenbsuna). 3akon JanetoHa. M3ompolieccsl B uacaIbHOM ra3e ¢ MOCTOSHHBIM KOJTUYECTBOM
BenlecTBa. ['paduyeckoe mpeacTaBieHUe H30MPOLIECCOB: H30TEpMa, U30X0pa, H300apa.

CBs3b MEXIy [aBJICHUEM U CPEIHEH KUHETUYECKOW AHEpruei MOCTYMATEIbHOrO TEIIOBOTO
JBIKCHHUST MOJIEKYJI HACATBHOTO raza (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOW TEOpHH
UJEeaLHOTO Ta3a).

CBs13p  aOCONIOTHOW TeMIIepaTypbl TEPMOJMHAMHUYECKOW CUCTEMBI CO CpelHEell KHHETHYeCKOn
SHEPruel MOCTYNaTeIbHOr0 TEIJIOBOTO IBIKEHUS €€ YacTHIl.

TexHUYecKHe YCTPOHCTBA M TEXHOIOTHYECKHE TMPOIECChl: TEPMOMETp, OapoMeTp, IMOIy4YeHHe
HAaHOMAaTEPHAJOB.

Jemoncmpayuu.

Mopnenu IBUKEHUS 9aCTHUI] BEIECTBA.

Mopnens OpOyHOBCKOTO JIBHKEHUSL.

Buneoponuk ¢ 3anuchio pealbHOTO OPOYHOBCKOTO JIBHKEHHSL.

Huddysus xugkoctei.

Mogens onsita lllTepHa.

[IputsoreHue MoKy,

Mopenu KpuCcTallTMuYeCKUX PeETOK.

Habmtonenue u uccineqoBaHue U30MPOLECCOB.

Yuenuueckuii Ixcnepumenm, nabopamopuvie padomsi, npaxmuxym(c HNCNOJIb30BAHHEM
nudposoii 1adoparopuu Releon) .

UccnenoBanne mnpomecca yCTaHOBJICHUS TEMJIOBOTO pPAaBHOBECHS MpPU TEIJIOOOMEHE MEXIy
ropsiueil ¥ XOJ0AHOU BOJIOH.

WzyueHne  w30TEpMUYECKOro  mporecca  (PEKOMEHJIOBAaHO  HCIOJb30BaHWE  IH(POBOIt
71a00paTopun).

M3ydeHue n30XopHOro mpoiiecca.

Nzyuenne nzobapHOTO IpoIiecca.

IIpoBepka ypaBHEHHS COCTOSHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunot.

Tepmomuuamuueckas (TJ]) cucrema. 3amaHne BHENTHUX YCIOBUHA IS TEPMOIUHAMHYICCKOM
cucTeMbl. BHemHre 1 BHyTpeHHHE mapameTpsl. [lapaMeTpsl TepMOInHAMUYECKOH CHCTEMBI Kak CpeTHNE
3HAYEHUS BEJTMYHH, OIMMCHIBAIONINX €€ COCTOSHNE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmomuHaMuku. CaMOIPOM3BOJbHAS pellakcalMsi TEePMOIWHAMUYECKOM
CUCTEMBI K TETIJIOBOMY PaBHOBECHIO.

Mopnens uzneanbHOro rasa B TEPMOJMHAMHUKE — CHCTEMa ypaBHEHH: ypaBHeHHEe MeHpaeneeBa—
Knaneipona u BblpaxkeHHe IJs1 BHYTPEHHEW 3HEpruu. Y CIOBHUA NMPUMEHHUMOCTH 3TOW MOJENTU: HHU3Kas
KOHIIEHTpaIisl 4acTHLl, BHICOKHE TemIepaTypbl. BelpakeHue /Ui BHYTpEHHEN 3HEPTUU OJHOATOMHOTO
UJeaTbHOrO rasa.

KBasucratuueckue 1 HeCTaTUYECKHE MTPOLECCHI.

OneMeHTapHas paboTa B TepMoAWHAMHKe. Brruncienue paboThl mo rpaduky mpoiecca Ha pV-
Juarpamme.

Temnonepenaya kak cnocod U3MEHEHHsI BHYTPEHHEW SHEPrHH TEPMOAMHAMHYECKON CUCTeMBI Oe3
coBepuieHHs padoThl. KOHBEKIHA, TEIUIONPOBOAHOCTD, U3TY4YCHHE.

KomnuectBo TemnoTsl. TernoéMkocTh Tena. YnenbHas W MOJSApHas TEIUIOEMKOCTH BEIIECTBA.
YpaBHenue Maiiepa. VYiaenbHad TEIUIOTAa CrOpaHUd TOIUIMBA. Pacd€r KojMyecTBa TEIUIOTHI MPU
tertonepenade. [Tonstre o6 aguadbaTHOM mpoliecce.

[TepBsiii 3aK0H TepMOAMHAMHUKH. BHYTpeHHss1 sHeprus. KomumuecTBo TEMmIOTh U padoTa Kak Mepsbl
U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOAUHAMUYECKOU CHUCTEMBI.

Bropoil 3akoH TepMOAMHAMUKH JUIsI PaBHOBECHBIX IMPOIIECCOB: 4epe3 3a/JaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOAMHAMHYECKOH CHCTEMBl MPOXONWUT €AWHCTBEHHass anuabarta. AOCOmOTHas
TeMIeparypa.

BTopoii 3akoH TepMOIMHAMUKY ISl HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO MNepeaTh TeIIOTy
oT Oolee XOJIOMHOTO Teila K Oosee Harperomy 0e3 kommencanuu (Kmaysmyc). HeobpatumocTs
MIPUPOJTHBIX TIPOIIECCOB.

[Ipunnune! aerctBus TerioBbix MamuH. KIT/T.

MakcumansHoe 3Hauenue KIT/I. Hukn Kapho.

OKOJIOTUYECKHEe aCTeKThl WCIOIb30BaHHUA TEIUIOBBIX JABHrateneld. TermoBoe 3arps3HeHue
OKPYKaroIIeH cpepl.

TexHUYecKre yCTPOWCTBA H TEXHOJOTHYECKHE IMPOIECCH: XOJOAWIBHUK, KOHIAWIIHOHED,
MU3eIbHBIA W KapOIOpaTOPHBIN JBUTATENH, MapoBas TypOWHA, MONYYEHHE CBEPXHHM3KHUX TeMIIepaTyp,
YTHIU3aIUsl  «TEIUIOBBIX»  OTXOJOB C  HWCIONB30BAaHMEM  TEIDIOBOTO  HAacoca,  YTHIM3AlUs
OMOOPTaHMYECKOTO TOTLTUBA JIJIS BHIPAOOTKH «TETIOBON» U 3IIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meneHune TeMrieparypsl pu aanadaTHIecKOM pacIIipeHNN.

BozmymHoe orHuBO.

CpaBHEHHE yAETBHBIX TEIUIOEMKOCTEN BEIIECTB.

CriocoObl H3MEHEHUS! BHYTPEHHEH SHEPTHH.

HUccnenoBanne aquabaTHOro mpoiecca.

KommnbrotepHbie MOJENH TEIIOBBIX ABUTATENICH.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomol, NPAKMUKYM.

W3mepenune yaenbHOM TeIUI0OEMKOCTH (¢ HCMOIb30BaHNeM U (ppoBoii 1adopaTopun Releon) .

HccnenoBanue npoiiecca OCThIBaHUSA

BEIIECTBA.

WccnenoBanne aanabaTHOTO IpoIiecca.

I/I3yquI/Ie B3aUMOCBA3H DHEPIUU MEKMOJICKYJIAPHOTIO B3aHMO}IeI>IICTBH$I " TEMIICPATYPHI KUIICHUA
KUIKOCTEH.

Tema 3. Azpezammnsie cocmoanusa eeuwjecmea. Mazoevie nepexoosl.

ITapooOpa3zoBanue u KoHAeHCanus. VcrmapeHue u KuneHue. Y neapHas TeIuIoTa mapooopa3oBaHusl.

Haceimennsle 1 HeHAchIeHHBIE Maphl. KadecTBeHHas 3aBUCHMOCTh TUIOTHOCTH M JaBJICHUS
HACBIIICHHOTO TIapa OT TeMIIePaTyphl, UX HE3aBHCHMOCTH OT 00BhEMa HACKHIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPaTyphl KUIIEHUS OT AABJICHUS B JKUIKOCTH.

BraxHocTh Bo3myxa. AOCOTIOTHAS M OTHOCUTEIbHAS BIAYKHOCTD.



Teépmoe teno. Kpucrammmdeckue u amopdHble Tena. AHHM30TPONHUS CBOWCTB KPHCTAJIIOB.
[InaBnenue u KpucTayUIM3aNus. Y IeNbHAs TEIUIOTA MuiaBieHus. Cyomumarus.

Hedopmanuu tBEpHOro tenma. Pactsxenne u cxatue. Cosur. Monyns HOnra. Ilpenen ynpyrux
nedopMaruii.

TemmoBoe pacHMpeHUe KUAKOCTEH M TBEPABIX Ted, OOBEMHOE M JHHEWHOE pacIIupeHue.
AHTapMOHH3M TEIUIOBBIX KOJEOaHWH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPCHHS Tes (Ha
KaueCTBCHHOM YPOBHE).

[TpeoOpa3zoBanue Heprin B (a3zoBbIX Mepexoaax.

YpaBHeHHe TermIoBoro Oananca.

INoepxHocTHOE HaTskeHUE. KoaduIeHT MOBEepXHOCTHOTO HAaTshKeHYsI. KanuiuispHble SBICHUS.
JlaBiieHue noa UCKPUBIEHHOW MMOBEPXHOCTHIO )XUAKOCTH. @opmyna Jlamnaca.

TexHudeckue ycTpOMCTBA M TEXHOJOTMUYECKHE MPOIECCHI: >KUIKUE KPUCTAJUIBI, COBPEMEHHEIE
MaTepuaibl.

Hemoncmpayuu.

TermnoBoe paciupeHue.

CBoiicTBa HACBIILIEHHBIX MTaPOB.

Kunenne. Kunenune npy moHMWKEHHOM JABICHHUH.

N3mMepeHue cuibl MOBEPXHOCTHOTO HATSHKEHUS.

OMNBITH ¢ MBUTHHBIMU TUIEHKaMHU.

CmauuBaHmue.

Kanunnsiphsle sBIEHUS.

Mopenu HEHPIOTOHOBCKOU KUAKOCTH.

Crioco0bI M3MEpeHus BIKHOCTH.

UccnenoBanue HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BELIECTBA.

Buner nedopmaruii.

Habmronenue mansix e opmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, RPAKMUKYM.

N3yyeHne 3akOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEN.

W3mepeHne yaenbHON TEIIOTH IJIaBICHUS JIbIA.

N3yyeHue cBOMCTB HACHILIEHHBIX APOB.

N3mepenne abCcoNFOTHOI BIIAXKHOCTH BO3TyXa M OI[EHKA MaCChI ITapOB B TIOMEIICHUH.

Nzmepenrne korduimeATa HOBEpXHOCTHOTO HATSIKEHHSL.

N3mepenne monyns FOHra.

HccnenoBanue 3aBHCUMOCTH iepOpMAILIN PE3HHOBOTO 00pasiia OT MPUIOKEHHOW K HEMY CHITHI.

Paznen 4. DnekTponHaMuKa.

Tema 1. Inexkmpuueckoe noie.

OneKkTpu3anus Tel U e€ MposBICHUs. DIEKTpUUecKull 3apsia. [IBa BUIa 3IEKTPUUECKUX 3apsI0B.
IIpoBONHMKHM, MUANEKTPUKH U TMOJYNPOBOAHUKUA. OJIEMEHTAPHBIA 3JEKTPUYECKUN 3apsia. 3aKoH
COXpaHEHUs AIEKTPUUYECKOTO 3apsia.

BzanmogeiicTeue 3apsiaoB. Todeunsie 3apsiabl. 3akoH KymoHa.

Onextpuyeckoe nose. Ero neficTBue Ha aIeKTpHUYecKre 3apsiibl.

Hampsok€nnocte  anexkTpudeckoro  mons.  [IpoGubrit  3apsin.  Jluamm — HampspkEHHOCTH
3NEKTpUIECKOro Nojs. OJHOPOJHOE IEKTPHIECKOE TOJIE.

IloTeHIManBbHOCTh  JIEKTPOCTATHYECKOrO0 TOJsA. Pa3sHOCTP NOTEHLIMATIOB W HANpPsKEHHUE.
IloTeHumanbHas sHEPrus 3apsaa B IEKTPOCTATUYECKOM NoJie. IToTeHHan aneKTpoCcTaTU4ecKOro moJsl.
CBsi3p  HamlpsDKEHHOCTH TIOJIA W PAa3HOCTH TOTEHIMANIOB I DJIEKTPOCTATUYECKOro Mo  (Kak
OJTHOPOJIHOTO, TaK ¥ HEOAHOPOIHOTO).

TIpunHIun cynepno3uium 3JIEKTPUIECKUX TTOJIEH.



ITone Toueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cepsl. [Tone paBHOMEPHO 3apsHKEHHOTO
mo o0béMy mapa. Ilone paBHOMEpPHO 3apsDKEHHOW OCECKOHEYHOW TUIOCKOCTH. KapTuHbl JnuHUN
HaMpsHKEHHOCTH ATUX TMOJIEH U AKBUIIOTECHIIUATBHBIX TTIOBEPXHOCTEH.

[IpoBOHUKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JWANeKTpUKYU B 3JIEKTPOCTATUUECKOM MoJie. JudeKTpudeckas MpOHUIIaeMOCTh BEIIECTBA.

Konpencarop. DnekTpoéMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD MIJIOCKOT0 KOHJEHCATOpa.

[TapannensHOE coeAMHEHNE KOHIeHCATOPOB. [locneaoBarenbHOe COeTUHEHNE KOHACHCATOPOB.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

JB1>KeHue 3apsyKEHHOM YaCTHUIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TOJIE.

TexHudeckue yCTpOMCTBA M TEXHOJOTHMUYECKHE MPOIECCHL:  3JIEKTPOCKOIN, 3JICKTPOMETP,
3NEKTPOCTATHUECKAs 3al1Ta, 3a3eMJICHUE 3IEKTPONPHOOPOB, KOHIEHCAaTOPEI, reHepaTop Ban ne I'paada.

Hemoncmpayuu.

YeTpoiCcTBO U IPUHLMI IEHCTBHS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSLKEHHBIX [IAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPsDKCHHBIX IUIACTHH.

Monenb anekTpocraTuieckoro reaeparopa (Bau ae ['paada).

[TpoBOHUKH B DJIEKTPUIECKOM TIOJIE.

OneKkTpocTaThyeckas 3amuTa.

YCTpoKCTBO U IEWCTBUE KOHJIEHCATOPA MOCTOSHHOW U TEPEMEHHON EMKOCTH.

3aBUCHUMOCTH IEKTPOEMKOCTH IIOCKOT0 KOHACHCATOPa OT IUIOIIAIN IIACTHH, PACCTOSHUS MEXKTY
HUMH U AUDJIEKTPUYECKON NPOHUIAEMOCTH.

OHeprus 3MEKTPUYECKOT0 OIS 3aPSKEHHOr0 KOHIEHCATOPA.

3apsiika U pa3psaKa KOHIEHCATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

OLeHKa cUJ1 B3aUMOJICUCTBUSA 3apSXKEHHBIX TEN.

HaGOmronenne mnpeBpaimieHusi SHEPTUU  3apsDKEHHOTO KOHJEHCATOpa B OHEPIHI0  HM3IYYCHHUS
CBETOAMO/IA.

N3yyenune npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHASHCATOP.

Pacripenenenne pa3HOCTHM TOTEHIMANOB (HANPSDKEHWS) TPU MOCIEAOBATENIEHOM COCIMHEHUN
KOHJICHCATOPOB.

UccnenoBanue paspsiia KOHIACHCATOPA YEPE3 PEIUCTOP.

Tema 2. [locmoanuwtii 3.1eKmMpuydecKuil Mmox.

Cuna Toka. I1ocTOsIHHBIN TOK.

Yca0BUs CyHIECTBOBAHUS ITOCTOSIHHOTO AJIEKTpUYecKoro toka. Mcrounuku toka. Hampsokenue U
ulJCE.

3akoH Oma 15 yyacTKa LIETH.

DIIEKTPUYECKOE COMPOTUBICHUE. 3aBUCUMOCTh COMTPOTUBIICHUSI OJJHOPOAHOIO IPOBOAHUKA OT €ro
JUTUHBI U TUTOLIAAM TTONEPEUYHOT0 CEUCHHUsI. Y JENbHOE COMPOTUBICHUE BEILIECTBRA.

IlocnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOJHUKOB (C HCIOJIb30BAHUEM
nudporoii 1aGopatopuu Releon).

Pacuér pa3zBeTBNEHHBIX AnekTpudeckux Ieneit. [IpaBuna Kupxroda.

Pabora snextpuueckoro Toka. 3akoH /[xoyns—Jlenna.

MOITHOCTE AMEKTPUIECKOTO TOKA. TerioBast MOIITHOCTE, BRIICIIIEMAst Ha PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHBIICHHE HWCTOYHMKA TOKa. 3akoH OMa I TMOJIHOH (3aMKHYTOM)
3JIEKTPUUECKOH 1enu. MOITHOCTh UCTOYHMKA TOKa. KopoTkoe 3aMbIKaHUE.

KonneHcarop B ey MOCTOSHHOTO TOKA.

TexHu4ecKue yCTpOICTBA M TEXHOJIOIMYECKHE IIPOLIECCH: aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETYUK DJIEKTPUUECKON SHEPTHH.

Hemoncmpayuu.

M3mepenue cuilbl TOKA U HAIPSDKEHHUS.



HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA OT HAIPSDKECHUS JUIS PE3UCTOPA, JIAMITBI HAKAIWBAHUS U
CBETOJIMO/1A.

3aBUCHMOCTh COTPOTUBJICHUS IIWJIMHAPUYCCKUX MPOBOAHUKOB OT JUTUHBI, IIOMIAJIA MTONIEPESYHOTO
CEUYCHUS U MaTepuaa.

UccnenoBanue 3aBUCUMOCTH CUITBI TOKA OT COMTPOTUBIICHUS IIPU MOCTOSIHHOM HAIPSHKCHUH.

[Ipsmoe wu3mepenne IAC. KopoTkoe 3amMbplkaHHUE TalbBAaHUYECKOTO »JJIEMEHTa U OLICHKa
BHYTPEHHETO COIPOTHUBIICHHUS.

CriocoOb1 coeiHeHHsI UCTOUHUKOB Toka, DJ[C Oarapeit.

UccnenoBanne pa3HOCTU NOTEHIMATIOB MEXTY IMOTIOCAMU UCTOUYHUKA TOKA OT CHJIBI TOKA B LICTIH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomol, nPAKMUKyM.

HccnenoBanne cMeIaHHOTO COEMHEHUS PE3UCTOPOB.

U3mepenne yaenbHOro CONMPOTUBICHUS IPOBOHUKOB.

UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT HAPSDKEHUS JJIS JTaMIThl HAKATUBAHUS.

YBenuueHue npeaena u3MepeHus aMmnepMerpa (BoJIbTMETpa).

Nsmepenne D/1C u BHYTPEHHETO COMPOTUBIICHHS] HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC TampBaHMYECKOTO 3JIEMEHTAa OT BPEMEHU IPH KOPOTKOM
3aMBIKaHUH.

UccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXTY IMOTIOCAMU UCTOUYHUKA TOKA OT CHJIBI TOKA B IICTIH.

UccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax.

DNeKTpuyecKas MPOBOAMMOCTDh PA3IMYHBIX BEIIECTB. OJIEKTPOHHAS IPOBOIAMMOCTH TBEPIBIX
METaIJIOB. 3aBHCHMOCTD COITPOTUBIICHUS METAIIOB OT TeMIepaTypsl. CBEpXITPOBOIUMOCTb.

ONeKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpooganku. CoOCTBEHHAsI M IPUMECHAs TPOBOIMMOCTD MOYIPOBOTHUKOB. CBoiicTBa p—N-
niepexosa. [1omynpoBoJHUKOBBIE TIPUOOPEI.

ONEKTPUUYECKUI TOK B DIIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMAIMS. DIEKTPOIH3. 3aKOHBI
®dapages TSt AIEKTPOITU3A.

DIEKTpUYECKUN TOK B razax. CaMOCTOATEIbHBIM U HECAMOCTOSTENbHBINA pa3psia. Pa3nuyHbie TUIIBL
camocTosTensHOro paspsaa. Momaus. [Inazma.

TexHUYeCKHe YCTPONCTBA W TMPAKTUYECKOE MPUMEHEHHWE: ra30paspsIHbIe JIAMITBI, 3JIEKTPOHHO-
nmy4eBasi TpyOKa, TIOIYTIPOBOAHUKOBBIE TIPUOOPHI: U0, TPAH3UCTOP, (POTOANO/, CBETOUO/I, TATbBAHHKA,
paduHIpOBaHYE MEH, BHIIIABKA ATFOMHUHUS, JIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTHBIICHHS METAJLIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE AJIEKTPOIUTOB.

3akoHsl 3ekTponu3a Papases.

HckpoBoii pa3psia v MpOBOJUMOCTh BO3AyXa.

CpaBHEHHE TPOBOIUMOCTH METAJIOB U MOJYNPOBOIHUKOB.

OIHOCTOPOHHSISI NPOBOAUMOCTD JUOJIA.

Yuenuueckuii axkcnepumenm, nabopamopnusie padonoi, NPAKMUKYM.

HaGumronenue aaekTposnsa.

W3mepenue 3apsga 0JHOBAIEHTHOTO MOHA.

Hccnenoanne 3aBUCUMOCTH COITPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATyPHI.

CHATHE BOIBT-aMIIEPHOIN XapaKTEPUCTHKH TUOA.

Du3nyecKuii MPaAaKTHKYM.

CrocoOpl mM3MepeHHus (PU3NYSCKUX BEIMYHH C HCIIOJH30BAHUEM aHAJIOTOBBIX M ITU(GPOBBIX
M3MEPHUTETHHBIX TPHUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE W OTHOCHTEIHHBIE
MOTPENIHOCTH U3MepeHuit puszndecknx BenndrH. OleHKa MPaHUIl TOTPEITHOCTEH.



[IpoBeneHne KOCBEHHBIX W3MEPEHH, HCCIEAOBAaHUN 3aBUCUMOCTEH (DHU3MYECKUX BEIIMYMH,
NpoOBepKa MPEVIOKEHHBIX THIOTE3 (BBIOOP W3 pPabOT, OMNWUCAHHBIX B TEMAaTHUYECKUX pa3aenax
«YYeHNYECKUH SKCIIEPUMEHT, Ta0opaTopHbIe pabOThI, IPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

Wzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 kjacce ocymlecTBisieTcss ¢ y4ETOM
COJepKaTENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJIOTMH, XUMHHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuole nOHAMUA, C6A3AHHBIE C UZYUEHUCM MEMO006 HAYUHO20 NO3HAHUA: SBIICHHE,
Hay4HbId (akT, TUMOTe3a, (U3MYEcKash BENMYMHA, 3aKOH, TEOpHs, HaONIOJeHHE, OSKCICPUMEHT,
MOJIEIIMPOBAHNE, MOJENb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHNUH, H3MEPHUTENbHbBIE TPUOOPHI, HuppoBas
naboparopusi.

Mamemamuka: pelieHre cUCTeMbl ypaBHeHWH. JluHeliHas ¢yHkuums, mapabona, rumepOomna, X
rpaduKu U cBoiicTBa. TpuroHOMeTpuUuecKre (QYHKIWHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIAECTBO. BEKTOPHI M UX IIPOEKIIMU HA OCU KOOPAUHAT, CJI0’)KEHHUE BEKTOPOB.

Buonozun: mexannieckoe ABWKEHHE B KUBOW mpupoje, Auddysusi, ocMoc, TEII00OMEH >KUBBIX
OPraHHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKaIoIIeil cpeasl, yTHIn3alus OMOOPraHNn4eCcKOro TOIUIMBA IS
BBIPAOOTKH «TEIJIOBOM» W DJEKTPOIHEPIUH, MOBEPXHOCTHOE HATSDKCHHE M KalWUIAPHBIC SIBJICHUS B
MIPUPOJE, IEKTPUUECKUE SIBICHUSI B )KUBOU IIPUPOJIE.

Xumua: IDUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHasl Macca, MOJyYEeHUE HAHOMATEPHUAJIOB, TEIUIOBbIE CBOMCTBA TBEPABIX TEIl, XKUAKOCTEU U Ta30B,
KUAKUE KPHUCTAUIBl, JJEKTPUYECKHE CBOMCTBA METAIUIOB, OJIEKTPOIUTHYECKAS JUCCOLMALNA,
TaJIbBAHHKA, JJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghua: BnaxxHOCTb BO31yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozun: mnpeoOpa3oBaHHE IBIDKEHUH C MCIOJIb30BAHMEM MEXAHU3MOB, YUYET CYXOro M
JKUJIKOTO TPEHHS B TEXHHKE, CTATHYECKHE KOHCTPYKLUMH (KPOHIUTEHH, peléTdyaThleé KOHCTPYKLHH),
UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXAaHUKH B TEXHHUKE (THPOCKOI, BOJOMET M IPYyrue), ABUraTeib
BHYTPEHHETO CrOpaHusi, MapoBas TypOMHA, OBITOBOM XOJIONWJIBHUK, KOHAWLHUOHEP, TEXHOJIOTUU
MOJy4EHUs] COBPEMEHHBIX MaTepHallioB, B TOM 4YHCIE HAHOMAaTepUallOB, W HAHOTEXHOJIOTHUH,
IEKTPOCTaTHYECKAs 3aluTa, 3a36MJICHUE 3JIEKTPONPHOOPOB, ra3opaspsiiHble JIaMIIbI,
MOJYIPOBOAHUKOBBIE TIPUOOPHI, raJIbBAaHHKA.

11 KJIACC

Paznen 4. DnekTponMHaMuKa.

Tema 4. Macnumnoe none.

B3aumopeiicTBuE MOCTOSIHHBIX MAarHUTOB U IPOBOAHUKOB C TOKOM. MaruutHoe mone. BekTtop
MarHUTHOW MHAYKIWU. [[pUHIMIT CyTIepro3uIIMy MarHUTHBIX MoJied. JIMHUY MarHUTHOW WHAYKIINY.

MarautHoe 1oJie TPOBOJHUKA C TOKOM (TIPSMOTO TPOBOJHHKA, KATYIIKH M KPYrOBOTO BHTKA).
OmnsIT Opcrena.

Cuta AMmriepa, e€ HarpaBiICHUE H MOYJIb.

Cuina Jlopenra, e€ HampaBlIeHHUE W MOAYIh. [[BKeHWE 3apspDKEHHON YacTHIBI B OJHOPOIHOM
MarauTHoM 1ose. Padota cumet Jlopentia.

MaruutHoe noje B BCIICCTBE. (DeppOMaFHeTI/IKI/I, napa- 1 ijmaMarHeTuKku.

TexHUYEeCKHEe yCTPOWCTBA M TEXHOJOTHYECKHE TPOIECCHL: MPUMEHEHUE MOCTOSHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, IJIEKTPOABUraTENb SIKOOH, yCKOPUTENH dJI€MEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHWII WHAYKIWA MarHUTHOTO TIOJS TTOJIOCOBOTO M ITOJAKOBOOOPA3HOTO TOCTOSHHBIX
MarHmToB.

Kaptuna nuHWI MarHUTHON WHIYKIUHM TIOJNS IJIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO
KOJIBIIEBOTO IPOBOTHUKA, KATYIIKH C TOKOM.



BzaumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cumbl JIOpeHIa Ha HOHBI JIEKTPOJIUTA.

HaGuroieHue nBUKEHHS MTydKa HJICKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT KEHCTBUS SIECKTPOUIMEPHUTEIHHOTO IPUOOPA MATHUTOICKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomoi, nPAKMUKYM.

UccnenoBanre MarHUTHOTO MOJISI MIOCTOSTHHBIX MarHUTOB.

Hccnenoanue CBOWCTB (heppOMarHeTHKOB,

UccnenoBanue neicTBUS MOCTOSIHHOT'O MarHUTa Ha paMKy C TOKOM.

Usmepenue cumbl Amriepa.

N3yuyenune 3aBUCUMOCTH CHIIBI AMIIepa OT CHJIBI TOKA.

Ornpezaenenne MarHUTHOW MHAYKITMU HA OCHOBE U3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomazHumnasn uHOYKUU.

SIBnenue >nexTpoMarHuTHOW MHAYKIUH. [ToTok BekTopa MarHUTHOM MHAYKUMU. DJC MHAYKIUH.
3aKkoH anekTpoMarHuTHON nHAyKunn ®apaned. Buxpesoe anektpuueckoe noie. Toku Oyxko.

OJ1C uHAYKIIMY B IPOBOIHUKE, TBIKYIIEMCS B OJHOPOTHOM MarHUTHOM IIOJIC.

IIpaBuno Jlenna.

NunyktuBHOCTH. KaTyllika MHIYKTUBHOCTH B IIEMH MOCTOSHHOTO TOKa. SIBJICHHE CaMOUHIYKITUH.
9J1C caMOMHIYKITUH.

DHeprusi MAarHUTHOTO TIOJIS KATYIIKU C TOKOM.

DIIEKTPOMarHUTHOE MOJIE.

TexHuueckue yCTPOWCTBA M TEXHOJIOTMUECKHE MPOLECCHl: HHIAYKUMOHHAs I€4b, COJECHOWUJ,
3allIUTa OT 3JEKTPU3ALNU TN NPU ABUKECHUM B MATHUTHOM MOJI€ 3€MJIU.

Jemoncmpayuu.

HaGnroenue siBieHUs 31EKTPOMArHUTHOW UHAYKITUH.

Uccnenopanue 3aBucumoctt C MHAYKLUH OT CKOPOCTH U3MEHEHUS MarHUTHOTO MOTOKA.

[IpaBuno Jlenna.

[lagenne marauTa B aIFOMUHHUEBOH (METHOI) TpyOe.

SBneHue caMOMHIYKLIUU.

Uccnenoranue 3aBucumoct D{C caMOMHAYKIIUUA OT CKOPOCTH U3MEHEHUS CUJIbl TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

UccnenoBanue ABIEHUS 31EKTPOMAarHUTHOW UHIYKIUU.

OrnpezaeneHrne HHAYKIUU BUXPEBOI'O MAarHUTHOTO TOJIAL.

HUccnenoBanue siBNeHUs] CAMOUHIYKIUH.

COopka MoJIeiH IeKTPOMAarHUTHOTO TeHepaTopa.

Pasnen 5. Kosiebanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBoOOHBIE KOJIeOaHUSI.

l'apmonnueckne koneOaHus. KuHemartndyeckoe W JMHAMHYECKOE OINHCAaHUE. DHEPreTHYECKOe
ommucaHue (3aKOH COXPaHCHHWS MEXaHWYEeCKOW DJHEpruu). BBIBOA JIMHAMHYECKOTO OIHMCAHUSA
rapMOHHYECKUX KOJCOaHUM U3 X SHEPTETUUECKOTO M KHHEMATHUECKOTO OITUCAHHS.

Ammuutyna u Qaza koneOanui. CBsi3b aMIUIMTYABI KoJeOaHWH WCXOJHON BEJMYUHBI C
aMIUTATYIaMHU KOJIeOaHUH € CKOPOCTH M YCKOPCHHMS.

Ilepriogq u yactota KojecOanuii. Ilepuon MaibiX CBOOOIHBIX KOJEOAaHWH MaTEMaTHYECKOIO
MasiTHHKA. [lepro cBOOOIHBIX KOIeOaHUl MPYKUHHOTO MasTHHAKA.

Ilonsatne o 3aryxaromux KoneOaHWAx. BeIHyXneHHBIC KojieOaHus. Pe3zonanc. Pesonanchas
KpuBas. BiusiHue 3aTyxaHus Ha BUJ pPe30HAHCHON KPUBOW. ABTOKOJICOAHMS.

TexHudeckue yCTpoCTBA UM TEXHOJOTMYECKHME IMPOLIECCHI: METPOHOM, 4Yachl, Kauenw,
MY3bIKQJIbHBIC HHCTPYMEHTEHI, ceificMorpad.

Hemoncmpayuu.



3anuck Kone0aTeI,HOTO JBUKCHUS.

HaGuroienue He3aBUCHMOCTH TIEPUO/1a MAJIBIX KOJICOaHMI Tpy3a Ha HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aryxawmmx KoJeOaHWH M 3aBUCUMOCTH TEPHUOJa CBOOOJHBIX KOJICOAaHWU OT
COTMPOTHUBIICHHUSL.

Uccnenopanne konebaHWi Trpy3a Ha MACCHUBHOW TIPYyKHMHE C Ielibl0  (hOPMHUPOBaHUS
MIPEJICTaBJICHUH 00 HIcaTbHOM MOJICTH NMPYKUHHOTO MasiTHUKA.

3aKOH COXPAHCHUS YHEPTUU MPHU KOJICOAHUSX IPpy3a Ha MPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHMIA.

Habmionenue pe3oHanca.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomol, nPAKMUKyM.

N3mepenue neproma cBOOOIHBIX KOJICOAHUN HUTSHOTO U MPYKUHHOTO MasTHUKOB,

N3ydeHune 3ak0OHOB JBUKCHUS Tella B X0/ KOJICOaHMIA HA YIIPYTOM TOJIBECE.

W3ydeHue NBUKEHUS HUTSHOTO MasTHUKA.

[IpeoOpa3zoBanue SHEPTUH B IPYKUHHOM MasITHUKE,

Hccnenopanue yObIBaHUS aMIUIATY/IbI 3aTyXAIONIUX KOJICOaHHM,

HccnenoBanue BBIHYXKICHHBIX KOJICOAHMIA.

Tema 2. Dnekmpomaznumnusle Konedanus.

KoneGartenbHbiii  kOoHTYp. CBOOOIHBIC  AJICKTPOMAarHUTHBIC  KOJICOaHWS B WACATIHHOM
kosebaTeibHoM KoHType. @opmyna TomcoHa. CBs3b aMILTUTYIBI 3apsia KOHJEHCATOpa ¢ aMIUIMTYI0M
CHJIBI TOKA B KOJICOATeIbHOM KOHTYDE.

3aKOH COXpaHEHUS YHEPTUH B HJICATHHOM KOoJieOaTeTbHOM KOHTYPE.

3aryxatromue 3JIeKTpOMarHuTHEIE KoJieOaHus. BeIHYKIeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHNsI.

IlepemeHHBII TOK. MOIIHOCT ITEPEMEHHOTO TOKA. AMILTUTYIHOE U ACHCTBYIOIIee 3HAYCHUE CHITBI
TOKA ¥ HAIPSDKEHUS TIPU Pa3TUIHON (popMe 3aBHCHMOCTH IEPEMEHHOT0 TOKAa OT BPEMEHH.

CuHYyCOUAANBHBINA TIEpEMEHHBIN TOK. Pe3nucTop, KOHIEHCATOp W KaTyIIKa WHAYKTUBHOCTH B IIETIH
CHHYCOHJIATBHOTO TIEPEMEHHOTO TOKa. Pe30HaHC TOKOB. Pe30HaHC HapsHKEHHIA.

Wneansubiii TpanchopmaTop. [IponsBoacTBo, nepenavya u NoTpedIeHNne EKTPHIECKON SHEPTHH.

OKOJIOTUYECKAE PUCKA TPHU TPOU3BOACTBE AIIEKTPOdHEpruu. KynbTypa HCIIONB30BaHUS
AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

TexHUYeCKHe YCTPOMCTBA W TEXHOJOTMYECKUE TPOIECCHl: DIEKTPHYECKUIl 3BOHOK, T'e€HEepaTop
MIEPEMEHHOTO TOKa, TMHHUH JIIEKTPOIIepe 1ay.

Jemoncmpayuu.

CBOOOTHBIE ANIEKTPOMATrHUTHBIE KOJIEOAHNS.

3aBUCHMOCTH YaCTOTHI CBOOOTHBIX KOJICOAHUN OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcCIIIorpaMMBbI AIEKTPOMAarHUTHBIX KOJICOaHHIA.

I'enepaTop He3aTyXarOUMX 3EKTPOMATHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHuTHOTO TeHepaTopa.

BrinyKeHHBIE CHHYCOUIaTbHBIE KOJIEOaHNSI.

Pesucrop, kaTynika MHIYKTUBHOCTH M KOHACHCATOP B IIETIH IEPEMEHHOTO TOKA.

Pe3onanc mpum TOCHEAOBATEIHLHOM COCAWMHEHHH PE3UCTOPa, KATYIIKH WHAYKTUBHOCTH |
KOHJIEHCATOPA.

YCTpORCTBO U PUHITUIT ASHCTBHS TpaHc(opMaTopa.

Mopenb TUHUH IIEKTpoTepeIadn.

Yuenuueckuii axkcnepumenm, nabopamopnuvie padomoi, NPAKMUKYM.

Nzyuenue Tpancdopmaropa.

HccnenoBanne mepeMeHHOTO TOKa Yepe3 IMOCIe0BATEIbHO COeNNHEHHBIE KOHACHCATOP, KaTyIIKy
1 PE3UCTOP.

Habumroienue 31eKTpOMarHuTHOTO pe30HaHCa.

HccnenoBanne pabOTH HICTOYHHUKOB CBETA B LIENH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAzZHUMHbLE 0JIHBL.



MexaHHuyecKHE BOJIHBI, YCIOBMsI HX pacnpocTpaHeHus. [lomepedHble W NpPOTOJIBHBIE BOJHBL
Ilepuon, cKOpOCTh pacHpoCTpaHeHUs U AJuHA BOJHBL. CBONCTBA MEXaHWYECKHMX BOJIH: OTpPa)KECHHE,
nperoMIIeHHe, HHTepdepeHINs U TUPPAKIHSL.

3Byk. CropocThb 3ByKa. I poMkoCTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

[ITymoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

ONEeKTpOMarHuTHBIE BOJHBI. YCIIOBUS M3JIy4EHHUs D3JIEKTPOMArHWTHBIX BOJIH. B3aumnas
OpHUEHTAalNsA BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa AIEKTPOMArHUTHBIX BOJIH: OTPaXXCHUE, IPENIOMIICHHE, MOJSPU3alHs, HHTephepeHIns 1
JUQpaKIus.

[Tkana 3MeKTPOMarHUTHBIX BOJH. [[puMEeHeHNEe IIeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHLMIIBL pannoCBsI3U U TeneBuieHus. Paguonokanus.

ONEeKTPOMarHuTHOE 3arpsA3HEHUE OKPYKaIOILIEHN cpeibl.

TexHn4yeckre ycTpoHCTBAa M MPAKTHUYECKOE IMPHUMEHEHHE: My3bIKaJlbHble MHCTPYMEHTHI, pajap,
panuonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBYU-neub, ynbTpa3ByKkoBas AMarHOCTHKA B TEXHUKE U
MeIUIIMHE.

Hemoncmpayuu.

O0pa3zoBaHue U pacpOCTPaHEHUE MOTIEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromeecst Teo Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habnronenue oTpaxeHUs! ¥ IPETOMIICHHSI MEXaHHYECKHX BOJIH.

Hab6mronenue naTepdeperHnmny u nudpakiiuil MEXaHHYECKHUX BOJIH.

AKyCTHYECKUI pEe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

Habmtonenue cBs31 rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM U 4aCTOTOM KojeOaHuH.

HccnenoBanue CBOWCTB 3JCKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, INPEJIOMIICHHE, MOJSPU3ALMSL,
I pakiys, THTephepeHIus.

OOHapysxeHre HHPPAKPACHOTO U yIbTPAPHOIETOBOrO U3ITYIECHHH.

Yuenuueckuii sxcnepumenm, naéopamopnsie pabomot, nPAKMUKYM.

N3yyeHre mapaMeTpoB 3BYKOBOW BOJIHBI.

N3yyeHne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMonMHEWHOE pacpoCTpaHEHUE CBETa B OTHOPOAHOU cpene. JIyu cBeta. ToueyHbI HCTOUYHUK
CBeTa.

OtpaxkeHnue cBera. 3aKOHBI OTpaxkeHHs1 cBeTa. llocTpoeHue M300paskeHMi B IUIOCKOM 3€pKalle.
Cdepuueckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI THpesOMJICHHs cBeTa. AOCONIOTHBIM MOKa3aTeNb MPEIIOMIICHUS.
OTHOCHUTENBHBIN MOKa3aTeNb NpenoMieHHs. [1ocTOsSHCTBO 4acTOTHl CBETa M COOTHOLIEHHE JIMH BOJIH
IIPH NEPEXO0JI€ MOHOXPOMATHUYECKOT0 CBETA YEPE3 TPAHHUILy pa3zielia ABYX ONTHUECKUX CPEL.

Xon nyueii B npusme. Hucnepcust cBeta. CiioxxHbIN cocTtaB O6eoro cera. L[Ber.

[TonHOE BHYTpeHHee oTpaxkeHue. [IpeaensHbIi yroil MOTHOTO BHYTPEHHETO OTPayKEHUSI.

Cobwuparomue 1 paccenBaroniye TUH3bL ToHkas nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKas CHIIa
TOHKOH JIMH3BI. 3aBUCHMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOW C(epUYeCKOr JIMH3BI OT €€ reOMETPHU H
OTHOCHUTEIFHOTO TTOKa3aTeNs MPEIOMIICHHUS.

®opmyIia TOHKOU JIUH3BI. Y BEIMYEHUE, JaBAeMOE JTUH30M.

Xon jyya, MpOUIEANIETO JIMH3Y IOJ] NPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKON OCH.
ITocTpoeHne M300pa’keHUN TOYKH M OTpe3Ka IMPSAMOl B COOMpPAIOINIMX W PACCEHBAIONINX JIMH33aX M HX
cucremax.

Onrryeckue mpuodopsl. Paspermaromnias cmocoOHOCTh. ' 1a3 kKak onTHYecKas CHCTEMA.

TIpenensl TPUMEHUMOCTH T€OMETPHUUYECKON ONTUKH.



BonnoBas ontuka. MuTepdepeHuus cBera. KorepeHTHbIE MCTOYHUKH. YCIOBUS HaONIOICHHSA
MaKCUMyMOB ¥ MHHHMYMOB B HHTEPQEPEHIMOHHOW KapTUHE OT JABYX KOTEPEHTHBIX HCTOYHHKOB.
[Tpumeps! k1accuuecKux MHTEPHEPEHIIMOHHBIX CXEM.

Hudpaknus ceeta. Judpaknuonnas pemérka. Y cnoBue HaOMOACHUS TJIABHBIX MaKCUMYMOB TPH
najiecHN MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHMUECKHe YCTPOHCTBA W TEXHOJOTMYECKHE MPOIECCH: OUYKH, JIyNa, MepUCKoIN, GoToanmnapar,
MHUKPOCKOI, MPOEKLUUOHHBIN amnmapaT, MPOCBETICHUE OINTHKH, BOJIOKOHHAS ONTHKA, AU(PAKIUOHHAS
peLIETKa.

Hemoncmpayuu.

3aKOHBI OTPaXKEHMSI CBETA.

HccnenoBanne npeaoMieHns CBETa.

HabnroneHre noimHOro BHyTPEHHETo OTpaXkeHusl. MoJieNb CBETOBO/IA.

HccnenoBanre xoaa CBETOBBIX ITyYKOB HYepe3 MIOCKONapallIebHYIO IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKEHUA B JIMH3AX.

Mojenu MUKpPOCKOIIa, TeIeCKona.

HaGimronenue nntepdepeHiny creTa.

Habnronenue UBETOB TOHKHX MJIEHOK.

HaGmronenue nudpakiuu cBeTa.

N3zyuyenne nupakiiMOHHONW PEHIETKH.

Habmronenue mudpakimoHHOTO CIIEKTpA.

HabGmronenue mucnepcuu ceera.

Habroenue monspusaum cBera.

[IpumeHeHne MONSIPOUIOB TSl U3YYESHUS MEXaHUYECKIX HAIPSKSHHN.

Yuenuueckuii 3xkcnepumenm, nabopamophuvie padomol, NPAKMUKYM.

W3mepenne moka3aTels mpeJoMIIeHHs CTEKJIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO PacCTOSHIUSI OT BEIeCTBa (Ha MpUMepe )KUIKUX JTUH3).

Nzmepenne hoKyCHOTO pacCTOSHUS paCCEUBAIOIINX JTUH3.

[NomyueHne n300paxkeHus B CUCTEME U3 TDIOCKOTO 3epKajia ¥ JTHH3BL.

[Homyuenune n300paxeHns B CUCTEME U3 JABYX JINH3.

KoncTpynpoBaHne TeneCKOMMYECKUX CUCTEM.

HabGmronenue mudpaxium, nHTEpGEPEHIINN U TTOJIIPU3AINH CBETa.

Nzydenune monsipuzaiiuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHKA.

Wzyuenne unrepdepeHnn Ja3epHOro H3IyyeHns Ha ABYX MIETSIX.

HabGnronenue mucnepcuu.

Habmonenue u uccnenoBanue AMQPaKIIMOHHOTO CHEKTPA.

W3mepenne IIMHBI CBETOBON BOJIHBL.

[lony4eHue criekTpa U3IyuYeHHUs CBETOANO/IA IPH MOMOIIH JU(PPAKIHOHHOHN PEIIETKH.

Pa3nen 6. OCHOBBI cieIUATBHON TEOPHH OTHOCHTEJILHOCTH.

I'panunbl  OpUMEHMMOCTH — KJlacCHYeCKOW MexaHuku. [locTynarel coenuaibHON  Teopuu
OTHOCHUTEIIFHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM uHTepBan. IIpeoOpazoBanus JlopeHma. YciaoBue NPUIMHHOCTH.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJIeHHEe BPEMEHH 1 COKpAIIEHUE ITHHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHIIbI.

CBsI3p MacChl C SHEPTHEH U UMITYJIbCOM PESITUBUCTCKOM YacTHIIbI. DHEPTHUS TIOKOSI.

TexHUYEeCKHE YCTPOICTBA M TEXHOIOTUIECKHE MPOIIECCHI: CITyTHUKOBBIE TPUEMHUKH, YCKOPUTETH
3apsHKEHHBIX YaCTHIL.

YdeHudecKuit SKCIIEpUMEHT, J1a00paTOpHbIE PabOThI, TPAKTHKYM.

OmnpenesicHUe WMITyJbCa W DHEPTHHM PENSTHBHCTCKUX dYacTuil (1o ¢dororpadusM TpeKoB
3apsHKEHHBIX YaCTHIl B MATHUTHOM TI0JI€).



Pasnen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynapho-60nnoeoit oyanusm.

PaBHOBecHOe TemoBoe W3NMydeHHE (M3IyueHHEe aOCOMIOTHO UYEPHOro Tena). 3aKOH CMEIICHHS
Bumna. ['unore3a Ilnanka o kBaHTax.

@DOTOHBL. DHEPTUs U UMITYJILC POTOHA.

®otordpdext. Ombitel A. I'. CroneroBa. 3akoHbl (oTorddekra. YpaBHeHne DUHIITEHHA 1Is
¢doroadpdexra. «Kpacnas rpanuna» poroaddekra.

[aBnenne cBera (B YaCTHOCTH, JaBJICHHUE CBETa Ha aOCONIOTHO MOTJIOMIAIOIIYI0 M aOCOIIOTHO
oTpakarolyto nmosepxHoctb). Oneitel I1. H. JleGenena.

BonnoBeie cBoiicTBa yactuil. Bonubl ge bpoitnsa. Jnuna BomHbl ne Bpoiins u pasmepsl obmactu
JIOKaJM3aluy IBWKYILEHcs yacTulpl. KopmycKynsspHO-BOIHOBOK Ayanu3M. JJudpakius 3J1eKTpOHOB Ha
KpHUCTaJUIax.

Crenuduka nzmepennii B Mukpomupe. CooTHolieHus Heornpeaenénnocreii [ eiizendepra.

TexHuueckre yCTPOHCTBA W  TEXHOJOTUYECKHE TIPOLECCH: CIIEKTPOMETP, (HOTODJIEMEHT,
(doTomaTUNK, TYHHEIbHBI MUKPOCKOII, COJTHEYHAs OaTapest, CBETOIMO/I.

Hemoncmpayuu.

®DoT03(PhPeKT HAa yCTaHOBKE ¢ IMHKOBOM MIACTUHOM.

HccnenoBanue 3akoHOB BHeIIHETO hoToaddekra.

HccnenoBanre 3aBUCUMOCTH COITPOTUBIICHUS OTYTIPOBOAHUKOB OT OCBEIEHHOCTH.

Cseroauon.

Conneunast OaTapest.

Yuenuueckuii 3xcnepumenm, nabopamophusie padomol, RPAKMUKYM.

HUccnenoBanne doropesucropa.

Nzmepenne nocrosHHOM [Imanka Ha ocHOBe uccnenoBanus Gorodddekra.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA Y€Pe3 CBETOANOJ OT HATPSHKEHMSL.

Tema 2. @uszuxka amoma.

OMnBITH 110 WCCIIEIOBAaHUIO CTpoeHus aroma. [lmanerapras monens atoma Pesepdopna.

IMoctynater bopa. M3ny4yenne u moriomnieHne (HOTOHOB MPH MEPEXOJie aToMa C OJHOTO YpPOBHS
SHEPTHH Ha IPYTOU.

Bune! criektpoB. CriekTp ypoBHEH SHEPTUU aToMa BOAOPO/Ia.

CrioHTaHHOE 1 BBIHYKJIEHHOE U3TydeHne cBeta. Jlazep.

TexHUYEeCcKHe yCTPOWCTBA M TEXHOJIOTHUECKUE MPOIIECCHI: CIIEKTPALHBIA aHAIN3 (CIIEKTPOCKOII),
na3ep, KBAaHTOBBIH KOMIIBIOTED.

emoncmpayuu.

Mopnens onbita Pesepdopna.

Habmtonenue nuHeHYaTHIX CIEKTPOB.

VYcTpoiicTBO U AeiicTBHE CUETUMKA HOHU3UPYIOIIMX YaCTHII.

Onpenenenye AIUHBI BOJIHBI JIA3EPHOTO U3ITYyUYEHMUSL.

Yuenuueckuii 3xcnepumenm, nabopamopnuvie padomol, NPAKMUKYM.

HaGuroieHue TuHeHyaToro CreKTpa.

HccnenoBanme crekTpa pa3pekeHHOTO aTOMapHOTO BOJOPOJa W HW3MEPEHHE IOCTOSHHOU
Punbepra.

Tema 3. Duzuka amomHo20 A0pa u INEMeHMAPHBIX YACMUY,.

Hyxmonnas monens siapa Ieiizenbepra—Banenko. 3apsy siapa. MaccoBoe uciio sapa. M30Tors.

PamuoaktuBHOCTh. Anb(da-pacnan. OJNEKTPOHHBIM M IO3UTPOHHBIA Oera-pacmaa. [amma-
W3ITy4YeHHE.

3aKkOH pagMoOaKTHBHOTO pacmajga. PaawmoakTwBHBIE H30TONBI B mpupome. CBoHcTBa
WOHU3UPYIOIIETO M3Ny4YeHUs. BIusHHE pajHMOaKTHBHOCTH HA KHMBBIC OpraHW3Mbl. EctecTBeHHBIN (oH
n3inyueHus. Jlozumerpusi.

DHeprus CBSA3M HYKIIOHOB B sifpe. SnepHbie cuisl. Jledekt maccsl sapa.



Anepubie peakumu. JleneHue u cuHTe3 siaep. SAnepHule peakTopbl. [Ipobmemsl ympaBisieMoro
TEPMOSZEPHOr0 CUHTE3a. DKOJOTHYECKHE ACIIEKThI Pa3BUTHA SAEPHON SHEPTETUKH.

MeTo/1pl peTUCTPALIUN U UCCIIEOBAHUS JIEMEHTAPHBIX YaCTHLI.

@dyHnaMeHTaJdbHbIE B3auMoOJeHCTBUS. bapuonbl, Me3oHel M JentoHsl. IlpencrtaBneHue o
CrangaptHoi Mojienu. KBapk-TirooHHas MOJENb aApOHOB.

®usuka 3a npenenamu CrangapTHoN Monenu. TéMHas MaTepust U TEMHAs DHEPIUsl.

EnnncTBO prznyeckoil KapTHHBI MHpa.

TexHn4yeckue yCcTpoicTBa M TEXHOJOTUYECKHE MPOLIECCHL: T03UMETpP, kKaMepa BuibcoHa, saepHbli
PeaKTop, TEPMOSIICPHBIN peakTop, aToMHasi 60M0a, MarHUTHO-PEe30HaHCHAs TOMOTpadusl.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie padomol, nPAKMUKyM.

HccnenoBanne TpeKOB 4acTHL (ITO0 TOTOBBIM (OTOrpadusiM).

HccnenoBanue painoakTUBHOTO JOHA C MCIIONB30BAHUEM JO3UMETPA.

N3yyenune noriomneHus 0eTa-4acThil aTFOMUHHEM.

Pa3nen 8. JneMeHTHI ACTPOHOMUM M ACTPO(PUIUKH.

Otamnbel pa3BUTHs acTpoHOMuu. [IpukmagHOe M MHPOBO33pEHYECKOE 3HAUYEHHE acCTPOHOMUHU.
[TpuMeHHMOCTB 3aKOHOB (DU3UKHU 7Sl OOBSICHEHUS TPUPOABI KOCMHUUECKHX OOBEKTOB.

Metoasl  acTpoHOMHYeCcKMX  uccienoBaHui.  CoBpeMEHHBIE  ONTHYECKHE  TEJIECKOIBI,
PaluoTENIECKOIIbI, BHEATMOC(EpHAst ACTPOHOMHUSI.

Bup 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3ABI, TUIAHETHI, UX BUAUMOE IBUKECHHUE.

ConneyHas cuctema.

Connue. Conneynast akTUBHOCTh. McTounuk sHeprun ConHia u 3BE3 1.

3BE30BI, WX OCHOBHBIE XapaKTEPUCTUKH. JlMarpamMma «CIEKTpPalbHBIN KIIacC — CBETHMOCTBHY.
3BE3MBI TJIABHOM MOCIEIOBATENIBHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTBbY» MJiA 3BE3] TJIaBHOU
nocienoBaTenbHOCTU. BHyTpeHHee cTpoenue 3BE31. COBpEMEHHbBIE MPEACTABICHUS O IPOUCXOKIECHUU U
sBomonuu CoNHLA U 3BE3]. DTalbl XKU3HU 3BE3L.

Mnineunsiii Ilyte — Hama [anakTtuka. [lonoxenue u aBuxkenue ConHua B ['anmaktuke. Tumbl
ranakTuk. PagroranakTuku u kBa3zapsel. UEpHBIE ABIPHI B A/Ipax TaTaKTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust bonbiioro
B3phIBa. PenukToBOE H3ITyUeHHe.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpob1eMbl aCTPOHOMHH.

Yuenuueckue naonwoenus.

HabOmronmenust 3B€3gHOTO HEOa HEBOOPYKEHHBIM TJIa30M C KCIIOJNB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH 751 ONpeNeNeHHsl TMOJIOKEHHS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3aust CeBEpHOTO NMONyIIApHs U IPKUE 3BE3BI.

Habmionenus B Teneckorn JIyHsl, TIaHET, TYMaHHOCTEH U 3BE3AHBIX CKOTUICHHH.

PDu3nvecKUuil NPAKTHKYM.

CriocoObl  m3MepeHust (U3NYECKUX BEJIMYMH C HCIOJIB30BAaHHEM AaHAJIOTOBBIX M LU(PPOBBIX
MU3MEPUTENBHBIX NPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCUTEIBHBIE
MOTPENIHOCTH U3MepeHuit pusznuecknx BennyruH. OleHKa MPpaHHIl HOTPEITHOCTEH.

IIpoBeneHne KOCBEHHBIX HW3MEPCHUW, WCCICIOBAHWN 3aBUCUMOCTEH (DU3MUECKUX BEIHYWH,
MPOBEpPKa TMPENIOXKEHHBIX TUIOTe3 (BBIOOp W3 pPabOT, OMHCAHHBIX B TEMATHYECKUX pa3lenax
«YYeHUYEeCKUH dKCIIEPUMEHT, T1abopaTopHbIe pabOThI, TPAKTUKYM)).

Oo6o01marniee NOBTOPEHME.

O06o00mieHne W CHUCTEMaTH3alMs COACPXKAHUS pa3feiioB Kypca «MexaHuka», «MoJeKymspHas
du3nKa W TEPMOJMHAMHKA», «IJEeKTpoanHamuKa», «Konebanus M BOJHBD, «OCHOBBHI CIEIHATBHON
TEOPHUH OTHOCUTENBHOCTY, «KBaHTOBas Pu3HKay, «DIEMEHTHI aCTPOHOMHUH U aCTPODHUIUKIY.

Ponb ¢Gu3MKM M aCTPOHOMHH B 3KOHOMHYECKOM, TEXHOJOTMYECKOH, COLMAIbHOW M ITUYECKOU
cdepax JesTeIbHOCTH YelIOBEeKa, POJIb U MECTO (DM3UKH U aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTHHE
MHpa, 3HAYCHUE OMUCATEIBHON, CHCTEMAaTHU3UPYIONIEH, OOBICHUTETHFHOM M MPOrHOCTUYECKON (DyHKITHIA



¢usnueckoil TeOpuHu, poib (PU3NYECKOW Teopurd B (OPMHUPOBAHMM MpPEACTaBICHHH O (DU3NUIECKOH
KapTHHE MHUpPa, MECTO (PU3MUYECKON KapTHHBI MUpPa B OOLIEM DALY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3H.

Wzyuenne kypca ¢u3uku yriyOn€HHoro ypoBHs B 11 Kimacce oOCyIIECTBISIETCS € Y4ETOM
COJepKaTENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJIOTMH, XUMHHU, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHBIE C U3YYEHUEM MEM 0006 HAYYHO20 NO3HAHUA: SIBICHNE,
Hay4HbId (akT, runoresa, (u3MUecKas BEIWYMHA, 3aKOH, TEOpHsA, HaONIOJCHHE, SKCIICPUMEHT,
MOJIEIIMPOBAHNE, MOJENb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHNUH, H3MEPHUTENbHbBIE TPUOOPHI, HuppoBas
naboparopusi.

Mamemamuxka: pericHue CUCTEMBbI ypaBHeHHU. TpuroHoMeTpuieckue GpyHKIUN: CHHYC, KOCHHYC,
TAHI€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO. BEKTOpBI M MX INPOEKLUUU HA OCH
KOODJMHAT, CJIOKEHHE BEKTOPOB. [IpoM3BOAHBIC »SlIeMEHTapHbIX (yHKumiA. [IpusHaku mOMO00US
TPEYroJIbHUKOB, ONpe/IeIeHUE TUIOINAAN TNIOCKHX (QUTYp 1 00BEMA Tedl.

Buonozus: snexkrpudeckue SBICHUS B JKUBOW TMPHPOAE, KojieOaTelbHBIE IBWKEHUS B JKUBOM
IIPUPOJE, SKOJIOTUYECKUE PUCKU IIPU MPOU3BOJCTBE BJIEKTPOIHEPIUU, JIEKTPOMATHUTHOE 3arpsi3HEHUE
OKPY’KalOIEH Cpelpl, YIbTPAa3ByKOBas [IMAarHOCTHKA B MEAMIMHE, ONTHYECKUE SIBICHUS B >KUBOU
IIPUPOJE.

Xumua: CTpoeHUE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAs CTPYKTypa TBEPABIX TeEJl, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUTMYECKON PEMIETKH, CIIEKTPAIBHBINA aHATN3.

T'eozpaghua: wmarHuTHBIE TIONIOCAa 3€MJIM, 3alie)KM MAarHUTHBIX pyA, (QOTOoChEMKA 3E€MHOM
MTOBEPXHOCTH, ceficmorpad.

Texnonozus: MpuMEeHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, DIIEKTPOBUTATENh SIKOOH,
reHepaTop MEPEMEHHOr0 TOKA, UHIYKUIUOHHAS M€4b, JUHUU AJIEKTpoIepeaay, 3JIEeKTPOABUraTelb, paiap,
paauonpuéMHUK, TEIeBH30p, aHTeHHa, TenedoH, CBU-meub, ynbTpa3ByKoBas AMAarHOCTUKA B TEXHUKE,
MIPOEKIIMOHHBIN armapar, BOJIOKOHHAS ONTHKA, COJTHEYHAsi OaTapesi, CIIyTHUKOBEIE MPUEMHHKH, sIepHas
SHEPreTUKa U SKOJIOTHYECKUE ACTIEKThI €€ Pa3BUTHS.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA TIPOTPAMMBI 110 ®U3UKE HA VYPOBHE
CPEJAHET'O OBLIET'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHS ydeOHOro mpeamera «®Dusmka» HOKHBI OTpPa)XaTh
TOTOBHOCTH U CIIOCOOHOCTH O0YUaIONIMXCS PYKOBOJCTBOBATLCSA CHOPMUPOBAHHON BHYTPCHHEH TTO3UIMCH
JUYHOCTH, CHUCTEMOW  I[EHHOCTHBIX  OpPHUCHTAIMH, TMO3UTHBHBIX  BHYTPEHHUX  YOCKICHUH,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSIM POCCHUHCKOr0 OOINEeCTBa, PACHIMPEHHE KU3HCHHOTO
OMBITA WU OMBITA JCATCIHLHOCTH B MPOIECCE pPEAM3allMd OCHOBHBIX HAIPaBICHUH BOCHUTATEIHHON
JISSATEIIbHOCTH, B TOM YHUCJIC B YaCTH:

rpaKIaHCKOT0 BOCIUTAHUA:
e chOpMUPOBAHHOCTH TPAKIAHCKOHN TO3UINN 00YJAOMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIECTRA;
® TPUHATHE TPAIUIMOHHBIX OOINEYENIOBEUYECKNX TYMAHHCTHYECKHMX M JEMOKPATHUECKUX
IIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JESTCILHOCTh B HHTEpPEcax TIPakJaHCKOro OOIIeCTBa,

y4acTBOBATh B CAMOYIPaBIeHUH B 00pa30BaTeIbHON OpraHu3aIliy;

® yMEHHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTaMU B COOTBETCTBUU C MX (DYHKIIUSIMU

1 Ha3HAYCHUEM;
® TOTOBHOCTH K TyMaHWUTAPHOW W BOJIOHTEPCKON JAEATEITHHOCTH.
NMATPUOTHYECKOT0 BOCITUTAHUS:
e chOpMUPOBAHHOCTh POCCUHCKON IPayKAAHCKON UIEHTUYHOCTH, TATPHOTU3MA;
® I[ICHHOCTHOE OTHOIIEHHE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTHIKEHUSIM POCCUHNCKUX YUEHBIX B
obnactu GU3KUKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:
e  chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUYCCKOTO MTOBEICHUS;
® CrHOCOOHOCTH OIICHMBATh CUTYAIlMI0 M NMPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATEIILHOCTH YUEHOTO;
® OCO3HaHHWE JUYHOTO BKJIAJa B IIOCTPOCHHUE YCTOMYHUBOTO Oy TyIIETO.
ICTETHYECKOT0 BOCTIMTAHHUS:
® OCTETUYECKOE OTHOIIECHUE K MHPY, BKIIOUYAs 3CTCTUKY HAyYHOI'O TBOPYECTBA, IPUCYIIETO
¢bu3nuecKoi HayKe.
TPYAOBOT0 BOCHUTAHUS:
® HHTEpeC K pa3indHbIM chepaM NpoheCCHOHAIBHON AEATEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
Gu3NKO W TEXHUKOH, yMEHHWE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied npodeccun u
pealin30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TLTaHbI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpPa30BaHUIO B 00JIACTH (U3HUKH Ha

MPOTS)KEHNN BCEU KU3HU.
IKOJIOTMYECKOT0 BOCTIMTAHUSA:

e chOPMUPOBAHHOCTh 3KOJOTHYECKOH KyJIbTYphl, OCO3HaHHE TJIOOATBHOTO XapakTepa

9KOJIOTUYECKUX TIPOOIIEM;

® ITUIAHUPOBAaHUE M OCYIIECTBIICHUE JCHCTBUN B OKPYXAlOIICH cpelie Ha OCHOBE 3HAHUS IeNeh

YCTOHYHMBOTO Pa3BUTHS YCIOBCUCCTRA,;
®  pacHIMpeHHe OMbITAa JAEATEITHHOCTH AKOJOTUIECKON HAIPaBIEHHOCTH HAa OCHOBE MMEIOIIUXCS
3HaHUH 10 QU3MKeE.
IEHHOCTH HAYYHOT' 0 MO3HAHUS .
e chOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA
(bU3NYECKON HAYKH,



OCO3HAaHHUC ICHHOCTH HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTH B IIPOLECCE U3YUYCHUA (I)I/ISI/IKI/I
OCYHICCTBJIATH IMTPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIIBHOCTh MHANBUAYAJIBHO U B I'PYIIIIC.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBIE YHHBePCAJIbHbIE YieOHbIe AeiicTBUSA
Ba3oBble Jornuyeckue AeicTBHUsA:

CaMOCTOSITETIbHO  (OpMYIHMpOBaTH M aKTyaJU3UpOBaTh MpoOJieMy, paccMarpuBaTh €€
BCECTOPOHHE;

ONpEAEIATh LU IEATENBHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHKEHUS;

BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMbIX (PU3NUECKUX SIBICHUSX;
pa3pabaTeIBaTh IUIAH PELIeHUs] MPOOJEMbl ¢ YUETOM aHaIM3a MMEIOIIUXCS MaTepHalbHBIX U
HEMaTepHUABHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTb, OIEHUBATh COOTBETCTBHE pE3YNbTATOB ILEJIAM,
OLICHUBATh PUCKH MTOCIIEACTBUHN NEATENBHOCTH;

KOODIMHHUPOBAaTh M BBHINOJNHATH paboTy B YCIOBHSIX pPEANbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPeaTUBHOE MBILIICHUE IIPU PELLICHUHU >KU3HEHHBIX IPOOIIEM.

ba3oBble ucciaeanoBaTeabCKHE TEeHCTBUA.

BJIAJICTh HAYYHOH TEPMHHOIOTHEH, KITFOUSBBIMH MOHATHIMHU H METOIaMU (PU3HUYECKOM HAYKH;
BJIQJICTh HaBBIKAMU YYCOHO-HCCIICIOBATCILCKOM W TMPOCKTHOM JEATSIILHOCTH B 00JIaCTH
GU3NKHU, COCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITENILHOMY MOUCKY METOJIOB PEHICHUS
3a7a4 (PU3UUECKOTO COACPIKAHUS, IPUMEHEHHIO PA3JIMYHBIX METOJIOB TTO3HAHUS,

BJIQJIeTh BHUJAMU JICATEIIBHOCTH 10 TIOJYYSHHIO HOBOTO 3HAHHWS, €ro HWHTEPIPETaIuH,
MpeoOpa30BaHUI0 U TPUMEHEHHMIO B Pa3IMYHbIX Y4YEOHBIX CHUTYallUAX, B TOM 4YHCIE IPH
CO3/IaHUU YYEOHBIX IPOCKTOB B 001aCTH (DU3UKH;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIC CBS3HM M aKTyaJIM3UPOBATh 3a/1avy, BBIIBHIaTh TUIOTE3Y
e€ pelieHUs, HAXOIUTh apTyMEHTBI JUIsS JIOKA3aTeJIbCTBA CBOMX YTBEPIXKJICHUH, 3ajlaBaTh
napaMeTphbl ¥ KPUTEPUU PEIICHUS;

AHATM3UPOBATH MOJYUYCHHBIC B XOJIC PEIICHUS 3a/1a4d PE3YJIbTaThl, KPUTHUECKH OICHUBAThH UX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTh ¥ (HOPMYIMPOBATH COOCTBEHHBIC 3374l B 0OPa30BaTEIbHOM JEATEIBHOCTH, B TOM
YHUCIIC IPU U3yYESHUH (PU3UKH;

JlaBaTh OIEHKY HOBBIM CHUTYaI[HsIM, OLICHUBATh PUOOPETEHHBIH OIIBIT,

YMETb [IEPEHOCUTh 3HAHUS 10 (DU3HMKE B MPAKTHUECKYIO 00JIACTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BEIJIBUTaTh HOBBIC UJCH, TIPEIaraTb OpUTHHAIBHBIE TIOAXO0 bl U PELICHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOIYCKAIOIIUE aJIbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undopmanueii:

BJIaJeTh HABBIKAMU NONXyYeHHs HH(popManuu (U3NUECKOrO COAEepKaHUS M3 HCTOYHHKOB
Pa3HBIX THUIIOB, CaMOCTOSTEJIBHO OCYIIECTBIATh IIOMCK, AaHAJIM3, CHCTEMAaTU3alUI0 U
MHTEPIPETANio HHPOPMALIUK PAa3TUIHBIX BUIOB U (OPM MpPEACTABICHIS,

OLICHUBAThH JOCTOBEPHOCTH HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA MH()OPMAIIMOHHBIX M KOMMYHUKAIIHOHHBIX TEXHOJIOTMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3AllMOHHBIX 3a]a4 C COOJII0JCHHEM TpeOOBaHHMA
SPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PeCypcocOepexeHus1, MPaBOBBIX M ITUICCKUX
HOPM, HOPM HH(OPMAIIMOHHOH O€30MacHOCTH;



CO3J1aBaTh TEKCTHI (PU3UYECKOTO COJEPKAHUS B pasnuuHbIX GopMaTax ¢ y4€ToM HazHAYCHUS
nHGOpMAIMN ¥ TIEJIEBOM ayAWTOpWH, BHIOWpas ONTHUMAIbHYIO (OpMYy TPEACTABICHHUS H
BH3yaJIN3aIlNH.

KoMMmyHuKaTHBHBIC YHUBEpCaJbHbIe YueOHbIe 1eiicTBUS:

OCYIIECTBIATH OOIIEHNE Ha YpOKax (PM3UKH U BO BHE-YPOUHOU JAEATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYal[Mid K CMATYaTh KOH(JIUKTHI,

Pa3BEPHYTO ¥ JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCHOIB30BAHUEM SI3BIKOBBIX CPEJICTB;
HOHMMATh M UCTIONIB30BATh MIPEUMYIIIECTBA KOMaHIHOW ¥ MHIUBHIYaJIbHOH PaOOTHI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUH C Y4YETOM OOLIMX HHTEPECOB H
BO3MOKHOCTEH Ka)KAOTO WieHa KOJIJIEKTHBA;

NPUHUMATh [EId COBMECTHOW NIESTEIbHOCTH, OPTaHU30BBIBATH U KOOPIUHHPOBATH JCHCTBUS
o €€ JNOCTWKEHHIO: COCTaBJIATH IUIAH JEUCTBUM, paclHpeneisiTb PO C y4ETOM MHEHUH
YYaCTHUKOB, 00CYXK/IaTh Pe3yJbTaThl COBMECTHOW Pa0OThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKIOTO YYaCTHUKA KOMaH/bI B OOLIMH pe3yibTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE TIPOCKTHI, OICHUBATH HAEH C TIO3WLIMH HOBHU3HBI, OPHIMHAIBHOCTH,
NPaKTHIECKON 3HAYUMOCTH;

OCYILIECTBIIATH MO3UTUBHOE CTPATETHUECKOE MOBEACHUE B PA3NMYHBIX CUTYAIHSAX, MPOSBISTH
TBOPYECTBO M BOOOpakeHHE, OBITh MHULIMATHBHBIM.

PerynsiTuBHbIe YHHBepcabHbIe y4eOHbIe JeHCTBUA
Camoopranusaums:

CaMOCTOSITETIbHO OCYUICCTBIISITh IMO3HABATENLHYIO JICATENFHOCTh B OOJIACTH (GU3UKH U
ACTPOHOMUHU, BBISIBIISITH MTPOOJIEMBI, CTABUTH U JOPMYIIUPOBATH COOCTBEHHEIE 3a/1auH;
CaMOCTOSITEJIbHO COCTABIIATh IUJIAH PEIHICHUS PACUETHBIX M KAuEeCTBEHHBIX 3a]ad, IJIaH
BBIMIOJTHEHUSI TIPAKTHYECKOH pPabdOThl € Y4ETOM MMEIONIMXCSI PECypcoB, COOCTBEHHBIX
BO3MOYXHOCTEN U MIPEANIOYTCHU;

JlaBaTh OLEHKY HOBBIM CUTYAaLIHSIM;

pacimupsTh paMKH Y4eOHOTro IpeIMeTa Ha OCHOBE JIMYHBIX MPEAOYTEHUH;

JleJlaTh OCO3HAHHBIN BEIOOp, apryMEHTHPOBATh €ro, OpaTth Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIIEHWBATh IPUOOPETEHHBII OTIBIT;

croco0cTBOBaTh (POPMHUPOBAHHUIO M TIPOSIBICHUIO SPYAULINU B 00NMacTu (PU3MKH, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHEIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHTYallWsIM, BHOCHTH KOPPEKTHBBI B JESTENBHOCTh, OIIEHWBATh
COOTBETCTBHE PE3YIBTATOB LIEISM;

BJIaJICTh HABBIKAMH I103HABATENILHOW pe(UIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBUH W
MBICITUTENFHBIX MPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUM;

WCIIOJIb30BaTh NPUEMBI peIIEKCHH AJIsl OLEHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHUS;

YMETH OIIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIKEHUIO;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YyIbTATOB JAEATEIHHOCTH;
MIPUHAMATH ce0s1, TOHNMasi CBOM HEJJOCTATKH M IOCTOMHCTBA;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPHU aHAIN3€E PE3YIbTATOB AEATEIBHOCTH;
NPU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OIIUOKH.

B mpouecce mocTwkeHHsI TUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS HPOTpaMMBbl MO (QHU3HUKE A YPOBHS
cpeaHero odmiero oOpa3oBaHUs y OOy4aroIIMXCsS COBEPIICHCTBYETCS 3MOIMOHATBHBIA HHTEIJICKT,
npeanoaralomi copMUpOBaHHOCTE:



CaMOCO3HAHUS, BKIIIOYAIOIIET0 CIOCOOHOCTHL IOHMMATh CBOE OJMOI[MOHAIILHOE COCTOSHHE,
BUJICTh HATPABJICHUS PAa3BHTUS COOCTBEHHOW SMOIMOHAILHOU cdepbl, ObITh YBEpECHHBIM B
ceOe;

CaMOpEeryJIMPOBaHusl, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32
CBOE IOBEJICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLMOHAIBHBIM H3MECHCHHSIM U IIPOSIBIIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAILlUW, BKJIFOYAIONICH CTPEMJICHHE K JOCTH)KCHUIO IEId M YCIEeXy,
ONTUMU3M, UTHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, HCXO/IS U3 CBOMX BO3MOKHOCTEI;
OMIIATHH, BKJIIOYAIOIICH CIMOCOOHOCTh TOHUMATh OMOIMOHANBHOE COCTOSIHUE JIPYTHX,
VYUTBIBATH €r0 TPH OCYIIECTBICHUU OOLICHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEPEIKUBAHUIO;

COIMANTLHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBICTPAHBATH OTHOIICHHUS C JIPYTUMHU
JFOIEMH, 3a00TUTHCS, MPOSBIATL HHTEPEC U Pa3pemarh KOH(DIUKTHI.

IMPEAMETHBIE PE3VJIbTATHI

K xoHny obyuenus B 10 knacce npenMeTHbie pe3yIbTaThl Ha YIITyOJIEHHOM YPOBHE JTOJKHBI OTPaXKaTh
c(OpMHUPOBAHHOCThH y 00YYArOIIUXCSl YMEHUH:

MMOHUMATh POJb (PM3UKH B IKOHOMHYECKOH, TEXHOJIOTHUECKOH, SKOJOTHIECKOM, COIMATEHON H
ITHYECKOH cdepax AesATeTbHOCTH YeJIOBEKa, POJib U MECTO (PM3UKH B COBPEMEHHOW HAay4HOH
KapTHHE MHpa, 3HA4YCHUE ONKCATeNFHOH, CHCTeMaTH3UpYIoUleld, OOBICHUTEIBHON H
MPOTHOCTHYECKOW (YHKIUH (U3HYECKON TEOpHUH — MEXaHUKH, MOJIEKYISpHOW (u3uku u
TEPMOJIMHAMUKH, POJIb (DPU3UUECKON Teopruu B (POPMHUPOBAHUM MPEICTABICHUI 0 (HU3NIECKOI
KapTHHE MHUDA;

pasnyath YCJIOBHsS NPHUMEHHUMOCTH MOJeNed (U3MYeCKUX TeJl W INPOLECCOB (SBICHUN):
WHEepLUHUaNnbHasg cucTeMa oOTcuéra, aOCoMOTHO TBEpPAOE Tello, MaTepuajgbHas TOUKa,
PaBHOYCKOpEHHOE JIBW)KEHUE, CcBOOOMHOE TajaeHue, aOCOIIOTHO ympyras nedopmanus,
abCOIIIOTHO YIpyroe W abCOIIOTHO HEYNPYroe CTONKHOBEHHS, MOJENU Ta3a, KUAKOCTH H
TBEPAOTO (KPUCTAIIIMUECKOTO) TeNa, WAeaJbHBI Tra3, TOYEUHBIM 3apsl, OJHOPOIHOE
EKTPUYECKOE T10JIE;

pasn4arh YCJIOBHs (IpaHMIBI, 00JACTH) NMPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IMOHUMATh
BceoOmuii XxapakTep QpyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTh UCTIOJIB30BAHUS YaCTHBIX
3aKOHOB;

aHAIM3UPOBATh M OOBSCHATH MEXaHWYECKHE TPOIECCH U SBICHHS, HCIIONb3YS OCHOBHBIC
MOJIOKEHUS! M 3aKOHbI MEXaHMKH (OTHOCHTEIBHOCTh MEXAHWYECKOTO IBIKEHHS, (POpMyIIbl
KUHEMAaTUKN PaBHOYCKOPEHHOTO IBIDKEHMS, NpeoOpasoBaHust ['anmumies Aias CKOpOCTH H
nepeMenieHns, 3aKkoHbl HploTOHa, MpUHIMI OTHOCUTENbHOCTH ['ammiies, 3aKOH BCEMHUPHOTO
TATOTEHUS], 3aKOHBI COXPAaHEHHS MMITYJIbCA U MEXaHWYECKOH 3HEPrHH, CBSI3b PaOOTHI CHIIBI C
W3MEHEHHEM MEXaHMYECKOHM SHEpPIuu, YCJIOBUS paBHOBECHs TBEPIOro Teja), MPH 3TOM
UCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBaTh YCIOBUS NPUMEHMMOCTH
¢u3nuecKuX 3aKOHOB: NpeoOpa3oBaHMi ['anmies, BTOpOro M TpeTbero 3akoHoB HproToHa,
3aKOHOB COXPaHEHHs HMITYJIbCA M MEXaHUYECKOW SHEPTHH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;
AQHAJIM3UPOBATh M OOBSICHATH TEIUIOBBIE IIPOLIECCHI M SIBJIEHUS, WUCIOJb3YSl OCHOBHBIE
nonoxenuss MKT u 3akoHBl MOJIEKYJISIpHOW (M3MKHM M TEPMOJUHAMUKU (CBS3b JaBIICHUS
UACATBHOTO Ta3a Cco CpelHeld KWHETHYECKOM SHEprueil TemioBOro JABIKEHUS U
KOHIIEHTpaIle €ro MOJIEKYJ, CBS3b TEMIIEPATyphl BEIIECTBA CO CpPEAHEH KHHETHUYECKOU
SHEPrUell TEMIOBOrO JBMKEHHA €ro YacTHIl, CBSI3b [JaBIEHHS MWJCANBHOTO Ta3a C
KOHIIEHTpallie MOJIEKyJl W €ro TemIeparypoli, ypaBHeHue MeHaeneeBa—KanelipoHa,
NEepBbI 3aKOH TEPMOIWHAMUKHU, 3aKOH COXPAHEHHUS PHEPrHHM B TEIUIOBBIX Mpoleccax), Mpu



3TOM  HCIIOJIb30BaTh  MAaTEMaTHYECKOE  BBIPAXKEHUE  3aKOHOB, YKa3blBaTh  YCIIOBUS
MpUMEHUMOCTH ypaBHeHUsI MenpaeneeBa—Knaneipona;

AQHAIM3UPOBATh M OOBSCHATH DIIEKTPUYECKHE SBICHUS, WCTIONB3YsS OCHOBHBIE TOJOXCHHS H
3aKOHBI JJEKTPOJWHAMHUKHN (3aKOH COXpaHEHHA OJIIEKTPHUUECKOTO 3apsna, 3akoH Kymona,
MOTEHIIUAIBHOCTh  AJIEKTPOCTATUYECKOrO TMOJSI, NPUHUUI CYNEPHO3ULUU DIIEKTPUUECKUX
MOJIEH, IpU 3TOM YKa3blBas YCJIOBHS IPUMEHUMOCTH 3akOHa KylloHa, a Takke MpaKkTUYECKU
Ba)XHBIE COOTHOIIECHHS: 3aKOHBI OMa Ul ydacTKa Henw M IS 3aMKHYTOH 3JIEKTPHYECKOM
neny, 3akoH Jxoymsi—Jlenna, mpasuna Kupxroda, 3axkonst @apajges Ui SIIeKTPOIIH3a);
ONKCHIBATh (PU3MUYECKHE MPOLECChl W SBICHHS, HCIOJNB3Ysl BEIHYMHBL: IepeMEelICHHE,
CKOpPOCTb, YCKOPEHHUE, HMITYJIbC TeJla U CUCTEMBbI TEN, CHJIa, MOMEHT CHJIbl, JaBIICHHUE,
MOTEHIIMAIbHAS JHEPrus, KWHETHYeCKas SHEepPrusi, MEXaHWdecKas JHeprus, padoTa CHIIBL,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, CUIIa TSDKECTH, CUJla YIPYTOCTH, CUJIa TPEHHSI, MOIIHOCTb,
SHEprusl B3aUMOJICHCTBHS Tenma C 3eMi€id BOJHM3M €€ IMOBEPXHOCTH, JHEPTUS YIPYTOH
nedopMay TPYKAHBL, KOJIHMYECTBO TEIDIOTHI, aOCONIOTHAS TeMIeparypa Tema, pabora B
TEPMOJMHAMHUKE, BHYTPEHHSSI SHEPTUSl HISATHHOTO OTHOATOMHOTO rasa, paboTa MaeasbHOro
rasa, OTHOCHUTENIbHas BIAXKHOCTh Bo3nyxa, KIIJI waeanbHOro TEmaoBOro JBUTATENS;
ANEKTPUUECKOE MOJE, HANPsLKEHHOCTh AJIEKTPUYECKOrO0 TMOJs, HANpsHKEHHOCTh — MHOJIS
TOYEUHOTO 3apsa WIM 3apsDKEHHOrO IIapa B BakKyyMeé M B JAUDJIEKTPUKE, MOTCHIHUAN
ANEKTPOCTATUYECKOr0 IMOJIA, PA3HOCTh MOTEHUHMANOB, 3JEKTPOJABIKYINAS CHIA, CHJIA TOKA,
HalpsDKEHUE, MOILHOCTh TOKa, JJEKTpUYecKass EMKOCTh IUIOCKOTO  KOHJIEHCATOopa,
CONPOTUBJIICHUE YYACTKA LENHU C I[OCIEIOBATENbHBIM M MapajlIeIbHbIM COEIUHECHUEM
PE3UCTOPOB, SHEPTHUS ANEKTPUUECKOIO MOJISI KOHJIEHCATOPa;

OOBSICHATH OCO6eHHOCTI/I MMPOTEKaHUA q)HSI/I‘IeCKI/IX SIBIICHUM: MEXaHHYECKOe JBHKCHHUC,
TEIUIOBOE JIBIDKEHHE YACTHI[ BEIeCTBA, TEIJIOBOE pPAaBHOBECHE, OpPOYHOBCKOE IBH)KEHUE,
muddy3us, WCIapeHre, KUINCHWEe W KOHJIEHCANWs, IUIABJICHHE W KPHCTaLTH3alus,
HaIpaBJICHHOCTh TEIUIONEPEAAUU, SJIEKTPU3ALMS TeJ, SKBUIOTCHLHMAIBHOCTh MOBEPXHOCTU
3apsSKEHHOTO IPOBOJIHUKA;

MIPOBOJIUTh HCCJICJIOBAHNE 3aBUCUMOCTH OJHOW (PHU3MUECKON BEIMYMHBI OT JPYroil ¢
WCTIONIb30BaHUEM MPSMBIX U3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOJTYYSHHON 3aBUCHMOCTH (PM3WYECKMX BEIWYMH B BUAE I'paHUKOB C y4ETOM
a0COFOTHBIX MOTPENTHOCTEN N3MEPEHHH, JeNIaTh BBIBOKI 110 Pe3yJIbTaTaM HCCIIECIOBAHHS,
IMPOBOJUTE KOCBCHHBIC U3MCPCHUA (bnmqecm/lx BCJIMYMH, IIPU 3TOM BBI6I/IpaTB ONTUMAaIbHBIN
METOJ HU3SMEPCHUA, OLICHUBATH a0COMIOTHBIE W OTHOCHUTEJIBHBIE MOrp€IIHOCTU TPAMBIX H
KOCBEHHBIX U3MEPEHMUI;

MPOBOJUTE OMNBITHI TI0 TNPOBEPKE MPENTIOKEHHON THIIOTE3Bl: IUIAHUPOBATH AKCIEPHUMEHT,
CO6HpaTI) OKCIICPUMEHTAJIBHYIO YCTAHOBKY, aHAJIM3UPOBATH ITOJIYYCHHBIC PE3YJIBTATHI U ICJIaTh
BbIBOJ O CTaTyCC HpeJIHO)I(eHHOP’I THUIIOTE3BI,

co0umoaTh npasuia 0€30MacHOTO Tpya HpHU MPOBEIECHUH MCCIEJOBAaHUM B paMKax y4yeOHOro
9KCTIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-HCCIIECAOBATEILCKOH W IMPOEKTHOH AEATENBHOCTH C
MCIIOJIb30BaHUEM M3MEPHUTEIBHBIX YCTPOHCTB U 1a00paTOpHOTO 000PYAOBAHHUS;

pemiath pacyéTHbIEe 3aJaud C SIBHO 33JaHHOW M HESBHO 3aJaHHOM (pru3nyeckoil Moaesblo: Ha
OCHOBAaHMHM aHaliM3a yCJOBUS OOOCHOBBIBATH BBIOOP (HU3MUECKONW MOJENH, OTBEYAIOLICH
TpeOOBaHUSIM 3aJaud, NPUMEHSATb (QOPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAThl
(GU3NUECKUX TEOpUH MpPH HUCIONb30BAaHMM MAaTeMaTHYeCKHX METOJOB pEIICHUs 3alad,
MIPOBOAUTH pPacdy€éTbl Ha OCHOBAaHMM HMEIOUINXCS JaHHBIX, aHAIM3UPOBATh PE3YIbTaThl U
KOPPEKTUPOBATh METOIBI PEIIEHUS C YYETOM MOJIyUYEHHBIX PE3yJIbTaTOB;

pemarb KauecTBEHHBIC 3a7a4yl, TPeOYIoIue NMPUMEHEHUsI 3HAaHUH U3 Pa3HBIX pa3JieNioB Kypca
¢u3MKY, a TakKe MHTErpaldy 3HAHUW W3 IPYTHX NPEAMETOB €CTECTBEHHO-HAYYHOIO IUKIA!
BBICTpanBaTh JIOTMYECKYIO LIEMOYKY PpACCYKACHHH C ONOPOM Ha W3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHS JUIS OOBSCHEHWS OCHOBHBIX TIPUHIIUIIOB pabOTHI
U3MEPUTEIHHBIX TPUOOPOB, TEXHMUYECKUX YCTPOHUCTB U TEXHOJIOTUIECKUX TPOIIECCOB;
NPUBOJUTH IPUMEPHI BKJIJa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;
aHaAM3UPOBAaTh M OLEHHBATH IOCICICTBHA OBITOBOH M TPOM3BOACTBEHHOW AEATEILHOCTH
YeJIOBEKa, CBA3aHHOM ¢ (U3NYEeCKUMH MPOLIECCaMU, C MO3UIUN IKOJIOTHYECKOH 0€30MacHOCTH,
NPEACTABICHUH O PalMOHATFHOM MPUPOIOINOJIB30BAHNH, a TAKKE Pa3yMHOM HCIOJNb30BaHUU
JOCTIDKEHUN HAYKH M TEXHOJIOTUH [T AaJbHEHIIEro pa3BUTHS YEIOBEUYECKOTO OOIECTBA;
MPUMEHATh Pa3IMIHBIE CIOCOOBI PaboOTHI ¢ WHopManueld (U3NIESCKOTO COICpIKaHHSI C
WCIIOJIb30BaHUEM COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJOTMH, MPH 3TOM HCIIOJIB30BaTh
COBpEeMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTUU IS TMOWCKA, MepepaboTKU W TMperbsIBICHUS
yueOHOW W Hay4YHO-TIOMYJIAPHOH WHGPOpPMALUU, CTPYKTYpPUPOBAHUS H HWHTEPIpETALUH
WHQOpPMAIUK, TOJNYYCHHOW W3 pa3IUYHBIX HCTOYHHKOB, KPUTHYECKH aHAITU3UPOBATH
MOJy4aeMylo HH(POPMALMI0 W OLEHHBATh €€ JTOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIINXCS
3HAHWI, TaK U Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(POPMALIUH;

MPOSIBIIATH OPTaHU3AIIMOHHBIC M MMO3HABATEIBHBIE YMECHHUS CaMOCTOSATEIHLHOTO MPUOOPETCHHUS
HOBBIX 3HAHUH B MPOIIECCE BBITIOHEHUS MTPOSKTHBIX M YIeOHO-HCCIeI0BATENLCKUX padoT;
paboTaTh B TpyIEe C WCIIOJHEHHEM Pa3JIMYHBIX COLUANBHBIX POJIEH, IIaHUPOBAaTh paboTy
TPYMITbI, PAIIMOHATIFHO pacIpe/esaTh ACATEILHOCTh B HECTAHIAPTHBIX CUTYAIUsIX, aJIcKBATHO
OILICHUBATh BKJIA] KAXKJOTO U3 YYACTHUKOB IPYIIIBI B PEIICHHE PACCMATPUBAEMOMN MPOOIIEMBI;
MPOSBIATH MOTHUBAIMIO K Oyaymiedl NMpoecCHOHAIBHOM NEATSIIBHOCTUA IO CIEIUATBHOCTIM
(hU3UKO-TEXHIUECKOTO TPOdHIIs.

K xoHny obyuenus B 11 knacce npeiMeTHbIE Pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE JOJKHBI OTPaXaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS YMEHUH:

MOHUMATh POJIb (PU3UKH B SKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIUATBHONH M 3THUECKOU
cdepax JesTeNbHOCTH YeIOBEeKa, POJib U MecTOo (PM3MKKM B COBPEMEHHON HaydyHOH KapTHHE
MUpa, POJb ACTPOHOMHUHU B MPAKTUYECKOH JESTEIHHOCTH YelOoBeKa U JAIbHEHWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMHCATEIBHOM, CHUCTEeMAaTH3UPYIOUIeH, 00bSICHUTEILHON |
MPOTHOCTHYECKON (PYHKIMN (U3NUECKON TEOpUU — JIEKTPOAMHAMUKH, CIICIUAILHON TEOPUU
OTHOCHUTENIFHOCTH, KBAaHTOBOH (H3HMKH, pOIb (QH3MYECKOH TeopuH B (HOPMHPOBAHHUH
NpE/ICTABICHUI 0 (PU3NUECKON KapTHHE MHUpPa, MECTO (pU3MYEeCKON KapTWHBI MUpa B 0OIIeM
PsLy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IPUPOJIE;

pa3nvarh YCJIOBHSI NPUMEHHUMOCTH MoOJieNiell (DU3NYeCKUX TeJl W TPOLECCOB (SIBICHUN):
OJTHOPOJIHOE DJIEKTPUYECKOE W OJHOPOJHOE MarHUTHOE TOJNS, TapMOHHYECKHE KoJeOaHWs,
MaTeMaTHYeCKHd MAasTHHUK, WICAIGHBIA TPYXKHHHBIA MasTHHK, TapMOHUYECKHUE BOJIHBL,
UICATHHBIA KOJIeOATeIbHBIN KOHTYp, TOHKAasl JIMH3a, MOJENEH aromMa, aTOMHOTO sjpa H
KBAHTOBOM MOJICIIH CBETA,

pasin4ath YCJIOBHs (TpaHMIBI, 00JACTH) NMPUMEHUMOCTH (U3MYECKMX 3aKOHOB, IMOHMMATb
BceoOIuit xapakrep GpyHIaMEHTALHBIX 3aKOHOB M OTPAHUYEHHOCTh MCITOBb30BAHUS YaCTHBIX
3aKOHOB;

AQHAJTM3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIE MPOLIECCH U SBJICHUS, HCIIOIb3ys OCHOBHBIC
MOJIOKEHUSI M 3aKOHBI AJIEKTPOJAMHAMUKU M CIIELHUAIbHOM TEOPHH OTHOCHUTENBHOCTH (3aKOH
COXpaHEHHs AIEKTPUIECKOro 3apsaa, cuina Amrepa, cuia JlopeHna, 3aK0H 3IeKTpOMarHUTHOM
MHIyKIMY, npasuio Jlenna, ca3p DJJC caMOMHIYKIUU B JIEMEHTE 3JIEKTPUUECKOW LENH CO
CKOPOCTBIO M3MEHEHMs CHJIBl TOKa, IOCTYJAThl CHEIHUaIbHOM TEOPUH OTHOCHUTEILHOCTH
OlHIITEHA);

aHAJM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLECCHl W SIBICHHSA, HCIONB3YS IOJOXKECHUS
KBaHTOBOW (QU3HKH (ypaBHeHHE DWHIITEHHA 1151 oTodddexTa, IepBblii U BTOPOI MOCTYNATHI
Bopa, npuHuun coorHomeHus HeompenenéHHocTed [eifzenOepra, 3aKOHBI COXpaHEHHS



3apsA0BOTO M MAacCOBOTO YHCEI W DHEPIrUU B SIACPHBIX PEAKIUAX, 3aKOH PAaTUOAKTHBHOTO
pacmana);

OMHCHIBaTh (U3NYECKHE TPOIECCHl W SABIEHUS, WCIONB3YysSd BEIWYHHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO TIOJSl, TMOTEHIHANl JJIEKTPOCTATUYECKOTO TOJS, DPa3HOCTh MOTEHIHAJIOB,
AIIEKTPONBIKYIIAsl CHjla, WHAYKIMS MAarHATHOTO IIONIS, MarHWTHBIA TIOTOK, cuja AMIiepa,
WHAYKTUBHOCTb, OJIIEKTPOABIKYIIAas CHJIa CaMOWHIYKIMH, OJHEPIHs MAarHUTHOTO TIOJS
MIPOBOJIHUKA C TOKOM, PEISITUBUCTCKUN UMITYJIC, TIOTHAS SHEPTHUS, DHEPTUS ITOKOSI CBOOOTHOM
YaCTHIIBI, SHEPTHS U UMIYJIbC (POTOHA, MACCOBOE YHCIIO U 3apAI S/Apa, SHEPTHS CBSI3H SIIIPa;
OOBSACHATH OCOOCHHOCTU TMPOTEKAaHUs (DU3MUECKUX SIBICHUN: 3JICKTPOMArHUTHAS WHIYKIUS,
CAMOWHJIYKIHSA, PE3OHAHC, WHTEPPEPEeHINsI BOMH, IUGPAKIHS, TUCTIEPCHs, IIOJHOE
BHyTpEHHEE OTpakeHue, (poTodnexTpudeckuii apdext (porodddexr), anpda- n 6era-pacnambt
anep, TaMMa-u3IydeHne sfep, (PU3NdecKue MPUHIUIBI CIEKTPATFHOTO aHanmm3a U PaboThHI
nazepa;

OTpECIATh HANPABJICHUE WHAYKIIMA MAarHUTHOTO TIOJIS MPOBOJHHUKA C TOKOM, CHJIBI AMIIepa
cuiibl JIopeHia;

CTPOUTH U300paXKCHHE, CO3/IaBAEMOE TIOCKUM 3€PKAJIOM, TOHKOW JIMH30M, U PACCYUTHIBAThH €TO
XapaKTEPUCTUKH;

MIPUMEHSATH OCHOBOTIOJNATAIOIINE ACTPOHOMHYECKUE TIOHATHS, TEOPUH U 3aKOHBI JJIs aHAIH3a U
00BsCHEHHS (U3UYCCKUX TPOIIECCOB, MPOUCXOASIINX B 3BE3MaX, B 3BE3IAHBIX CUCTEMax, B
MEXTaTaKTHYECKOM Cpe/ie; IBHKEHUS HEOSCHBIX TeJl, 3BOJIFOIMH 3BE311 U BeeneHHoi;
MIPOBOJIUTH UCCIIEAOBAHUE 3aBUCHMOCTEH (DM3MUECKHUX BEIUYMH C HCIIONB30BAHUEM IPSMBIX
W3MEpEeHH, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YNBTATHI ITOJYICHHON
3aBUCHMOCTH (PH3UYECKUX BEIMYHMH B BUJE IPaQHUKOB C yUETOM aOCONIOTHBIX MOTPEITHOCTEH
W3MEPEHHIA, IeTIaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIEJOBAHNUS;

MIPOBOJIUTH KOCBCHHBIC M3MEPEHUS (PU3UUECKUX BEJIUYMH, PU 3TOM BBHIOMPATh ONTUMAJIbHBIN
METOJI W3MEPEHHUs, OICHWBATh aOCONIOTHBIE W OTHOCHTEIbHBIE IOTPEIIHOCTH MPSAMBIX H
KOCBEHHBIX H3MEpPEHUI;

MPOBOJIUTH ONBITHI TI0 TMPOBEPKE MPEIJIOKEHHON THIIOTE3bl: IUIAHUPOBATH DKCIEPUMEHT,
coOMpaTh IKCIICPUMEHTAILHYIO YCTAHOBKY, aHAJIU3UPOBATH MOJyYCHHBIE PE3YJIbTAThI U JC]IaTh
BBIBOJI O CTaTyCE MPEJIOKEHHON TUITOTE3HI;

OTIMCHIBATh METOJII ITOTyYEHHUS HAYIHBIX aCTPOHOMUYECKHUX 3HAHMIA;

coOJIFOIaTh TpaBmiIa 6E€30MaCHOTO TPY/la MPHU MMPOBEISHUH UCCIIEOBaHNN B paMKaxX y4eOHOTO
SKCIIEPUMEHTA, NMPAKTUKyMa W Y4eOHO-HCCIIEIOBATEIbCKOW M MPOSKTHOW NEATEIBHOCTH C
WCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHUS;

peiiath pacu€THBIC 33Ja4M C SIBHO 3a/laHHOW M HESBHO 3aJlaHHOW (PH3MUYECKON MOJENblo: Ha
OCHOBaHWM aHall3a YCJIOBUS BHIOWpaTh (U3NYECKHE MOJCIH, OTBEYAIONIHe TPEOOBAHUSIM
3a/1a4¥, TPUMEHATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThl (DU3MUYECKUX TEOPHUI
MPH WCIOJIb30BaHUM MATEeMAaTUYECKHUX METOAOB PEHICHHs 3ala4, NMPOBOJUTH PacuéThl Ha
OCHOBAaHUHM HMMCIOIINXCS JTaHHBIX, aHATU3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBATH METOJIbI
PEIICHUs C YIETOM ITOJTyYEHHBIX PE3YJIbTaTOB;

peliaTh Ka4eCTBEHHBIC 3aauu, TPeOYIOlMe MPUMEHEHUs 3HaHUH M3 Pa3HbIX pa3/ielioB Kypca
(GU3MKH, a TaKKe WHTErPAIllMy 3HAHUN U3 JIPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA:
BEICTpaWBaTh JIOTUYECKYIO IIEMIOYKY PACCYKACHHH C ONOPOH Ha W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NICCKUE SBICHYS,

WCIIONb30BaTh TEOPETUYECKHe 3HAHUS Ui OOBSICHEHHS OCHOBHBIX MPHHIWIIOB pPaOOTHI
M3MEPHUTEIHHBIX MPHOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOIOTHUYECKUX MPOIECCOB;
MPUBOUTH MPUMEPHI BKJIaJ]a POCCUICKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



aHAJIM3MPOBATh U OICHUBATH IOCJCACTBUS OBITOBOH M IPOM3BOACTBEHHOM AESITEILHOCTH
YeJI0BEKa, CBI3aHHOMW ¢ (PM3MUECKUMH IIPOIIECCAMH, C ITO3HUIIMHA SKOJIOTHIECKOH 0€30ITacHOCTH,
MIPEJICTABICHNI O PAIMOHAIBHOM IMPHUPOOTIONF30BAHNH, & TAKXKE Pa3yMHOM HCIIOIB30BaHHUH
JMIOCTHKCHUI HAYKH U TEXHOJIOTHH TSI MATbHEHIIIETO Pa3BUTHS YeIOBEYECKOTO OOIIeCTBa;
MPUMEHSATh Pa3IHYHBIC CIIOCOOBI PabOTh ¢ WHpOpPMAIMEH (U3NYECKOTO COACPKAHHUS C
HCITOJIb30BAaHUEM COBPEMCHHBIX HH(MOPMAIMOHHBIX TEXHOJOTHH, TPH STOM HCIOIL30BaTh
COBpEMEHHBIC HH()OPMAITMOHHBIC TEXHOJOTHH IS TIOWCKA, TEpepadOTKH M MPEIbSBICHUS
y9eOHOH W HAYYHO-TIOMyJSIpHON WH(OpPMANK, CTPYKTYPHPOBAHHA W WHTEPIPETAUN
nHpOpMAINH, TONYYEeHHOH W3 pPa3NWYHBIX HWCTOYHUKOB, KPUTHYECKH aHAIH3HPOBATH
MoNTyJaeMylo WH()OPMAIMI0O M OLEHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIHNXCS
3HaHWH, TaK ¥ Ha OCHOBE aHAJIN3a HCTOYHHUKA HH(POPMAIIHH;

HpOS[BJ'IﬂTI) OpI‘aHI/I3aHI/IOHHI>IC U IIO3HABATCJIBHBIC YMGHI/ISI CaMOCTOATECIIBHOT'O HpI/IO6pCTCHI/ISI
HOBBIX 3HaHMH B IIPOIIecCe BBITIONHEHUS TPOEKTHBIX B y4eOHO-MCCIEeI0BATENLCKUX padoT;
paboTarh B Tpymme C WUCIONHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIeH, IIIaHUPOBATh PadoTy
prnl'[bl, paIlI/IOHaIH)HO pacnpeaenﬂTb JCATCIIBHOCTH B HGCTaHZ[apTHBIX CI/ITyaHI/IﬂX, aICKBATHO
OLICHUBATH BKJIa] K&KIOTO U3 yYACTHUKOB IPYIIBI B PEICHUE PaCCMaTPUBAaEMON MPOOIIEMBI;
MIPOSIBIIATh MOTHBAIMIO K Oymymieil mpogecCHOHAIBHOW NEATENBHOCTHA M0 CIENHATBHOCTIM
(hU3UKO-TEXHIYECKOTO TPOdHIIs.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KUIACC
KoJnuecTBo yacos DJ1eKTPOHHbIE
Ne HaunmeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabnbie | IlpakTudeckue
n/n  NporpaMMsl Bcero o0pa3oBaTe/ibHbIe
padoThI padoTsI
pecypcsl
Paznen 1. HAYUHBI METO/I IIO3HAHMS IIPUPO/IbI
1.1 Hayunbiit MeTO/] MO3HAHUS TPUPOABI 6
Hroro mo paznemy 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JnHamuka 10
2.3 Crartuka TBEpOTO TENa 5
24 3aKOHBI COXpaHEHHS B MEXaHUKE 10
HWroro mo paznemy 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOIMHAMHUKA
3.1 OCHOBBI MOJIEKYISIPHOKHHETHUECKOM TEOPUHU 15
3.2 Tepmonnaamuka. TermoBple MaTUHBI 20
33 ArperartHble cocTostHUS BemecTBa. ©azoBble 1 1
MEePEXo/Ibl
Hroro no pazzaeny 49
Paznen 4. JJEKTPOJANHAMUKA
4.1 DNeKTpUIecKoe moJe 24
4.2 [TocTosSTHHBIHN 2IEKTPHUECKHIT TOK 24
4.3 Toku B pa3nuuHbBIX cpeiax 6




Hroro no pazgeny

54

Paznen 5. ®U3UNYECKHMN IPAKTUKYM

51 Ou3nvecKkuii IPakKTUKYM 16 16
Hroro mo pazaey 16
PesepBHOE BpeMs 10
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 16




11 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBbIE
HaumeHnoBanue pa3aesioB U TeM nu¢poBbIe
Ne n/m P KonTpoabnbie | IlpakTnyeckue (upp )
NMPOrpaMMsbl Bcero o0pa3oBaTeJibHBIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJIUHAMUKA
11 MarautHoe 1oJie 14
1.2 DneKTpoMarHuTHas! HHIYKIIHS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHndeckue KojaeOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJICOAHHS 15
53 MexaHU4YeCKHe U DJICKTPOMArHUTHBIC 10 1
BOJTHBI
24 Ontuka 25 1
HUroro mo paznemy 60

Paznen 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcnoBel CTO 5 1
HWroro mo paznemy 5
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynspHo-BOIHOBOH myanu3m 15
4.2 ®duzuka aToMa 5
43 du3uka aTOMHOTO Spa U JIEMEHTAPHBIX 5
' YaCTHIL
Hroro no pasaeny 25




Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKN

51 ‘ 3JeMEeHTHI aCTPOHOMHU H aCTPOYUUKU 12
HWroro no pazneny 12
Paznen 6. PU3UNYECKHM IPAKTUKYM
6.1 ‘ Ou3n4ecKuii MPaKTUKYM 16 16
Uroro no pazgeny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
CucremaTtu3auus u 0000IEeHHE
71 MPEZIMETHOTO COJCPIKAHMS U OTIBITA 15
' JeSITeNbHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHnu Kypca ¢usuku 10 — 11 xraccon
HWroro mo paznemy 15
PesepBHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoka Bcero Koutpoaphbie  Tpakruieckue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoTsI pecypesI

Ouznka — pyHIaMeHTalbHas HayKa O 1

npupojie

Hayunblii MeTO/ O3HAHUS U METO/IbI 1

uccieoBaHus PU3NYECKUX SIBICHUI

DKCIEPUMEHT U TEOPHs B MPOIIECCe

no3Hanus npupoasl. Habmonenne u 1

OKCIIEPUMEHT B (PU3UKE

Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH 1

AOCOmIOTHAS U OTHOCUTEIbHAS

MOTPEIIHOCTH U3MEPEHUN (PU3NIECKUX 1

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢busuky B GOopMUPOBAHUU COBPEMEHHOM 1

Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU

JeATEIbHOCTH JIIOAEH

Mexannyeckoe apmxenue. Cucrema

orcyeTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1

newkeHust. [Ipsmast u oOpatHast 3a1a9n

MEXaHUKH

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO 1

IIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJIUHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBH>KCHUS

Cio)keHue nepeMeIeH U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe aBukeHue. MrooBeHHas

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBo0OOIHOE MajicHUE. Y CKOPEHHE
CcBOOOIHOTO IMaIeHUsI. 3aBUCHMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpPEHHE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

17

IlepBsiif 3akoH HproToHa. MHEpnanbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anues.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuiil 3aKoH
Hrrotona

20 [Ipunnun cynepno3uiuu cui. Pemienue
3a/1a4 Ha MpUMeHeHre 3aKkoHoB HproToHa
3aK0H BCEMHUPHOTO TATOTCHUS.

21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U
WHEPTHOU MaccChl

99 Cuna TsDKeCTH M yCKOpeHHe CBOOOHOTO
nageHus
JIBrokeHHe HEOSCHBIX TE U X

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3aKkoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIBI cu

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4ETOM CHUJIbI COIPOTUBIICHUSI CPEIBI

26 Hasnenue. 'mapocrarndeckoe AaBiIeHHE.
Cuiia Apxumena
AOCOJIFOTHO TBEPJIOE TEIO.

27 [ToctynarensHoe U BpaliaTeiabHOe
JIBIKEHUE TBEPJIOTO Telia

98 MOMEHT CUJIBI OTHOCHUTEILHO OCU
BpanieHus. [1nedo cumnbl

29 CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. Y cnoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtposbHas padota mo teme "J{[uHamuka.
Cratuka TBEepaoro rtena"

32

HNmMnynbec maTepuabHOW TOYKHU, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CHUCTEMBI MaTepUaAJIbHBIX TOYEK. Teopema o
JBUKEHUM LIEHTPA Macc

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCa
Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

34

35

MoMeHT UMITyJIbCa MaTepUAIbHONW TOUKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpEICTaBJICHUE padOTHI CUIIBL. MOIIIHOCTH
CHJIBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHNU KHHETUYECKON IHEPTUH
MaTepUaIbHOU TOUKH

38

39

[ToreHnnanbHbIe U HEIOTEHIIUAIIBHBIE
cuisl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTIJI HCIMOTCHIMAJIBHBIX CHJII C




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHymum U1 uacaIbHON
KUJKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI
COXpaHEHHUs B MEXaHHKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 teroThl. OcHOBHBIE nonoxenust MKT.
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U

43 TBEPABIX TeN. XapakTep ABUKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosinHas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE.
[lIkana [enbcust

46 Pemenue 3amau

47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI

48 YpaBaenue Menzeneesa-Knaneiipona.
Pemenue 3anau

49 AOcoroTHas TeMIiepaTypa. 3aKoH
HanproHa

50 W3ompoueccel B nacaabHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npencrapieHue




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Penrenue 3anau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU HEprueH mocTynaTeaIbHOro
TEIUIOBOTO IBMKEHUS €€ 4acTHI]

55

56

O0001EeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

57

58

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
BHewnue 1 BHyTpeHHHE TapaMeTpBbl.
ITapamerps! T/l cucTeMBI KaK CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

Camonpoun3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO ra3a B
TepMOI[I/IHaMI/IKe. YCJ'IOBI/HI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu
Bripaxenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O M/ICAJIbHOIO T'a3a.




KBazucrarnueckue u HeCTaTHUSCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHe# sHepruun T/l cucremsl 6e3
coBepIIeHHs pabOThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

65

KommaectBo Tennortsl. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIECTBA. Y JIeJIbHAS TEIJIOTA CTOPaHUs
TOIIJINBA

66

67

68

Pacuér konuyecTBa TEIUIOTHI IPH
TerIonepeaye

[TonsiTre 06 agunabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeN dHepruu T/1
CHUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKH JISI
PaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOIHBIX
IIPOLIECCOB

70

71

[TpyuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIUH.
KII

MakcumansHoe 3uaueHue KITM, Iukmn




Kapno

72

73

Pentenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABurareiecii. TermioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

74

75

76

Pemenue 3amau

O0001eHre U cUcTEMaTU3ALNS 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTposbHas pabora 1o Teme
"Tepmoaunamuka. TennoBbie MaluHbI"

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TeILioTa
napooOpa3zoBaHus

78

Haceitiennbie 1 HEHACHIIIIEHHBIE TTAPHI.
KauyecTtBeHHast 3aBUCUMOCTD INIOTHOCTH U
JIABJICHUsI HACBHIIIIEHHOTO 1Mapa OT
TEeMITepaTyphl, KX HE3aBUCUMOCTh OT
00bEMa HACHIIIECHHOTO Tapa. 3aBUCUMOCTh
TEeMIEPaTyphbl KUTICHUS OT AaBJICHUS B
JKHUJKOCTH

79

BnaxxnocTs Bo3yxa. AGCooTHAs U
OTHOCUTCIJIbHAA BJIIA)KHOCTH

80

81

Pemenue 3amau

TBépnoe teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucTayuM3anus. Y geiabHas




TeruioTa riasienus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskeHnue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUIKOCTEN U
TBEPABIX T€N. AHFAPMOHHU3M TEIIOBBIX
KoJie0aHUI YacTHIl BEIIeCTBa

[IpeoOpazoBanue 3HEpruu B (ha30BBIX
nepexoaax

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHe. KanmusspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTHIO KUAKOoCcTH. Dopmyna
Jlannaca

89

90

91

92

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas padora no reme "ArperaTHbie
cocTosiHuS BemiecTBa. Pa3zoBbie Mepexoabl”

DneKTpu3anus Tel U €€ MpOosIBICHUSI.
OnekTpuueckuii 3apsia. /[Ba Buna
JJIEKTPUYECKUX 3apsaa0B. [IpoBogHUKY,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmopericteue 3apsaoB. ToueuHsle
3apsanbl. 3akoH Kynona




94 Perenne 3agau

95 Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO OIS,
96 [TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro noist. OqHopoIHOe

JIEKTPUYECKOE T10JIC

[ToTeHIHATBLHOCTD IEKTPOCTATHICCKOTO
97 moJist. Pa3HOCTh IIOTEHIIMAIOB U
HaIPsDKEHUE

[TorennumanbHas 3HEPTUs 3apsaa B
98 AJIEKTPOCTATUYECKOM IMosie. [ToreHmman
3JIEKTPOCTATUIECKOTO TIOJIS

CBs13b HaPSKEHHOCTHU MOJISL U Pa3HOCTH
99 MOTEHIINAJIOB JUIS AJIEKTPOCTATUYECKOTO
0JIst

[TpyHIMI CyNIEpIIO3UIIUH ITEKTPUUECKUX

100 .
noJyien

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKeHHOU cepsl

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 m1apa. [lone paBHOMEpHO 3apsyKEHHOU
0ECKOHEUHO! TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.
VYcnosue paBHOBECHS 3apsI0B

105 JIMPNeKTpUKY 1 OIyIPOBOIHUKH B
JNEKTPOCTATHYECKOM I10JIE




Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeAMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teMe "Dnekrpuyeckoe nose"

114 KoHnTponpHas padboTa mo Teme
"DnexkTpuueckoe moie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 1 yJacTKa HEeTH.
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCUMOCTh CONPOTUBIIEHUSI OJHOPOIHOTO

118 MPOBOJHUKA OT €r0 JUIMHBI U TUIOIIA/IA
MOTIEPEYHOTO CEUCHUS

119 VY enpHO€ CONMPOTUBIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, TapalIeIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemenne 3amau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenne 3amau 1
MOIIHOCTB 3JIEKTPUIECKOTO TOKA.

125 TennoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HMCTOYHHKA TOKA

128 3akon OMa 715 OJTHOM (3aMKHYTO) 1
AJICKTPUICCKOM 1IN

129 Pemnrenne 3amau 1

130 MOoOIIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambIkaHue 1

132 Konpnencarop B 11enu NoCTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amaa no Teme "llocTostHHBIN 1
ANEKTPUIECKUIN TOK"

135 Pemenne 3amad mo teme "IlocTosTHHBIN 1
ANEKTPUYECKUI TOK"

136 Pemenne 3amau mo Teme "IlocTOSTHHBIHM 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110 1

teme "[locTOsHHBIN 21eKTpuuecKuil ToK"




138

KontponsHas pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJLIAX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIM3a

DneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHune cuiibl TOKa U HAIPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(PPOBHIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MOMOIIIM KOMITBIOTEPHBIX J1aTYUKOB"

146

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKEHHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopocTH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu 1
PSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBIOKEHHUH 110 HAKJIOHHOHN IIJIOCKOCTH" WIIN
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nanenus" win "M3ydeHue nBr>KeHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4ecKuil IPaKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOLIEH CHJIIbI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
miockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YIII0BOTO Ko duiinenrta
3aucuMocT FTp(N)" wm "UccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIieHTOM
Tperust" win "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Du3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEP/IOrO Tella, UMEIOIIETO OCh BpaleHus "
wiu "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPIOTO TeJIa, UMEIOIIIETO
TJI0IAJh OTIOPHI"

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHune UMItysibca Tena mno
TopMo3HOMY TTyTH" i "V3Mepenue cubl
TATH, CKOPOCTU MOJIENH AJIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHEHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa MPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unn "M3yuenue
n30X0pHOro npouecca" win "M3ydenune




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Du3N4eCKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3M YHEPTUU MEKMOJICKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI KUTICHUS
JKAIKocTen"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"H3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHnn". Usmepenne kodppuierta
MOBEPXHOCTHOTO HATSHKEHUS

158

159

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B SHEPTHIO
u3ny4yeHus ceeroauona” uim "Mzydenue
MPOTEKAHUA TOKA B LIEMH, COAEpKaIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MOTEHLIMAJIOB (HAPSKEHUS ) TIPU
MIOCJIE0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

Pu3NYecKuil TPAKTUKYM I10 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3MepeHnue yienbHoro
COTPOTHUBIICHHUS MPOBOTHUKOB" WIITH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"NU3mepenue 3apsiia OJJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” wiu "CHATHE BOJIBT-
aMIIEPHOI XapaKkTEepUCTUKU auoaa"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"Kunematuka"

Peseprublit ypok. O60011eHuE 1

CHUCTEeMaTH3allvsl 3HaHUH 10 TeMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanusa 3Hagui mo reme "Cratuka
TBep0ro Tena'

164

165

166

Peseprubiit ypok. O60011eHIE U
CHUCTEMaTH3aIlusl 3HAHHUH 110 TeMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusanusa 3HaHui 1mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teoprun"

PesepBHelit ypok. O6001ICHHE U
cUCTEeMaTH3allKs 3HAaHUH 110 TeMe




"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alusl 3HaHH 10 TeMe
"DnexkTpuueckoe mnoie"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMarus3anus 3Hagui mo teme "Toku B
pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bceero Konrpoabusie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoThsI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnote3a Ammepa
BexTop marautHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 10JIe MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrkeHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
®deppoMarHeTHKH, Imapa- U JuaMardHeTHKA
12 OcHoBHBIE CBOICTBa (heppOMarHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agauq mo reme "Maruutaoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BEeKTOpa MArHUTHON MHIYKIIUHI

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Dyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 WuayktuBHOCTH. KaTymka HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTponbhas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHEIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematudueckoe U TUHAMHUYECKOE

OIHCaHue KoJIeOaTeNbHBIX ABHKEHUI




DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPreTHUECKOTo 1
KMHEMaTU4YeCKOro OMUCAHUS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MareMaruyeckoro MastHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0aHUS

35 Pemenwue 3amau

36 Ypok-koHpepenmus "MexaHuyeckue
Kosie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHWUI 110
teMe "MexaHnndeckue Konedanus"

38 DNeKTPOMarHUTHBIE KOeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpE

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KOJIeOaHHS




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
Mo1HOCTh NEPEMEHHOTO TOKA.

45 AMIUITMTYIHOE U JEHCTBYIOIIEE 3HAUCHHE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBojicTBO, IEpeiaya U NOTpedICHUE
AEKTPUYECKON SJHEPIUU
DKOJIOTUYECKUE PUCKU TIPH MTPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoas30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o011eHne u cucTeMaTu3alys 3HaHu| 1o
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnueckre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHMYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Wndpa3syk u ynapTpassyk. lllymoBoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntposbHas padora no teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBEeTa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Cdepuueckoe 3epkaiio

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIBHBIN 110Ka3aTeNb PETOMIICHHUS.
[TostHOE BHYTpEHHEE OTpaKEHNUE.
[TpenenbHbIN yroi MOJHOTO BHYTPEHHETO
OTpaXeHHUS

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB
OTpa)XEHUs U IIPEJIOMJIEHUS CBETA

68

Xon tydeit B mpusMe. Jlucnepceust cBeTa.
CrnoxHbIif cocTaB Oenoro cBera. et




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKas CUJIA JTMH3BI

70 [TocTpoenre n300pakeHUH B IMH3AX U UX
cucTeMax. Y BEJIMYCHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['na3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeens MpUMEHIMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepennus cBera

o KorepenTHble HCTOYHUKH. Y CIIOBUSA
HAOJI0ICHUST MAKCHMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Judpakmus ceera

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [Toriepe4HOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenne 3amau

85 CBeToBbIE ABJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTU3aIMsl 3HaHUH 110

Teme "OnTuka"




87 KontponbsHas padora no teme «OnTuKa» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI SJIEKTPOJUHAMUKA U 1
HOPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeoOpazoBanust Jlopenma. Ycinosue

90 NPUYUHHOCTU. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU 1
COKpAIlleHUE JITHHBI

01 DHeprusi U UMITYIIbC PEISITHBHCTCKOM 1
YaCTHUIIBI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHUIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbitel A. I'. CTonerosa. 1
3akoHsb! poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTorPdeKTa. 1
"Kpachas rpanuna” pororddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHOBEIE CBOMCTBA YaCTHII 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoitnst u pazmepsl 0071aCTH JIOKATA3AITUH 1

JIBUKYILIECUCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

104 CoOoTHOIIICHHS HEOTIPEACIIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemenue pacuéTHbIX 33124
KonTponpHas padora mo Temam: "OCHOBBI

107 CTO", "KopryckyJsspHO-BOJIHOBOI
nyanu3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 [Toctynater bopa

110 Bunei ciektpoB. CriekTp ypoBHEH 3HEpTUU
aToma BOAOpOAa

111 CrioHTaHHOE M BBIHYXJIEHHOE H3JIyueHHe
CBETa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonbl. PagnoakTMBHOCTH
3aKoH paJinoaKTUBHOTO pacrnana. CBONCTBa

114 WOHU3HPYIONIETO U3Ty4YeHus. BriusHue
PaZMOaKTHBHOCTH Ha KUBBIE OPTaHU3MBI.
Ho3nmerpus
OHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie

115 cuibl. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peaktopsl. [Ipobiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
3JIEeMEHTapHbIX YacTull. OyH/IaMEeHTaJbHbIE
B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U
nentoHsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb aApOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTHHBI
Mupa

118

119

120

121

Oranel pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITUYCCKHUEC TCIICCKOIIBI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTPOHOMMUA

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3BE3/1b1, IUTAHETHI, UX BUJIUMOE JIBUXKCHHE

122

123

Comaeuynas cucrema. Comaite. CoirHeuHast
aKTUBHOCTH. McTounuk sHeprun CoiHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cneKkTpajbHBIN Ki1ace —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIE OBIPBI B AAPAX TaJaKTUK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccmemoBanue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIH
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
i "Onpenenenne MarHUTHOM HHIYKIMH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro moJjs"

133

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENHN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpaKTUKYM IO TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIEI0BATENBHO COEUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3nUeCKUul IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs]
crexsa" win "[lomyuenne nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pacCcTOSIHUS OT BelllecTBa (Ha puMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U noJsipu3anuu ceera'

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lanka Ha
OCHOBe ucciefoBanus Gorodpdexra” umm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMOT OT HANPsHKEHUs "

143

144

145

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”

Du3nUeCKUul IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UIn
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JUIs




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOIYIIApHs U IPKUE
3BE31b6l" win "HalOmroneHus B TENECKOII
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O00011IeHNEe U cUCTEMAaTU3aLNS 3HAHUI.
Ponb ¢usuku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeSTECIILHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alKs 3HAHUI.
Ponb 1 MecTo pu3MKM ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O06o00mIeHne U cucTeMaTu3alus 3HaHH.
Poub puzndeckoii Teopun B GopMUpOBaHUA
Ipe/ICTaBICHUN O PU3MYECKON KapTHHE
MHpa, MECTO (PM3NUECKON KapTHHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX MIPEACTABICHUN O TIPUPOJIE

O0001eHne U cCUCTEMAaTU3ALMS 3HAHUHN 110
teme "Kunemaruka"

150

151

152

O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
Teme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme "Craruka TBepaoro tena'"




153

O0o01IeHre U CHCTeMaTH3alus 3HAHUN T10
TeMme "3aKOHBI COXPaHEHUS B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "Tepmoaunamuka. TernnoBbie
MaluHb!"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alns 3HAHUN T10
teMe "DnekTpuyeckoe nose"

158

159

O06o00mIeHre U cuCTeMaTH3aIMsl 3HAHUH 110
teMme "[locTosHHBIN 31eKTpUuyecKuil ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alMs 3HAHUH 10 TEME
"DeKTpoMarHuTHas UHIYKIus"

PesepBHslit ypok. O60011eHNE U
CHCTEMATH3alMsl 3HAHUI 110 TEME
"Mexannyeckue Koneobanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"J1eKTpoMarHuTHbIE Kosebanus"




164

PesepBHelil ypok. O6001ICHHE U
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHM4YEeCKHE U DJIEKTPOMArHuTHbIE
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucTreMaru3anms 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanusa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUM 110 Teme
"KopnyckynsipHO-BOJIHOBOM Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucTeMatus3anys 3HaHui mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucreMaru3aiis 3Hanuii mo treme "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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YYEBHO-METOJNYECKOE OBECITEHEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Gusuka. DnekrpoauHamuka, 10-11 knacesl/ Mskumes I'.41., CunsakoB A.3., O6mecTBo ¢
OrpaHUYeHHOUN 0TBETCTBEHHOCTHIO «/[PODAY; AknnonepHoe odbimiectBo «M3narenscTBo
«IIpocsemienne»

» ®usuka. Onruka. KBanrosas ¢usnka, 11 kiracc/ Mskumes ['.5., Cunsikos A.3.,
OO611ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIIECTBO
«M3parenscTBO «lIpocBemenue»

» ®usuka. MonekynspHas ¢usuka. Tepmogunamuka, 10 knace/ Mskumes I'.5., CunsikoB
A.3., O611ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «[{PODAY; AkimonepHoe o0iecTBO
«M3narenbcTBO «lIpocBemenue»

» ®usuka. Mexannka, 10 knace/ Makumes I'.., Cuuskos A.3., O0mecTBO C
OTpaHUYCHHOU OTBETCTBEHHOCTHIO «/[PODAY; Aknnoneproe odmectBo «M3marenscTBo
«IIpocBemieHue

» ®usuka. Konebanus u Bonnsl, 11 knace/ Msakumes I'.41., CunaskoB A.3., O0mecTBoO ¢
OrpaHUYEHHOUN O0TBETCTBEHHOCTHIO «/[PODAY; Aknnoneproe oobmectBo «M3narenscTBo
«IIpocBemenue»

Kunaccuuecknit kype. @usuka 10 kmace I'. I Msikumes, b.b. byxosues, H.H. Corkui,
y4eOHUK AJis 0011e00pa30BaTeIbHBIX YUPEKACHUNM 0a30BBIN U YIITyOJIEHHBIH YPOBHU, MO
penakmueit H. A. TlapdentseBoii. Mocksa, "[IpocBemenue" .

Kinaccuuecknii kype. @usnka 11 kiace I'. 51 Mskuwes, b.b. byxosues, B. M. Uapyrus,
yaeOHUK I 0011e00pa30BaTeIbHBIX YUPEIKACHUA 0a30BbIA U YIITYOJICHHBIA YPOBHHU, IO
penakuueit H. A. ITapdentbeBoii. Mocksa, "IIpocBemienne" .

METOANUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA

E. C. Eptotkun, C. I'. Eptorkuna CamocTosITensHbIe U KOHTpOJIbHBIE paboThl Pusnka 10-11
KJIaCCHI , 0a30BBIN U yIIyOJEHHBIN YPOBHU. YUeOHOE TTocoOue i 00111e00pa3oBaTeIbHbIX
OopraHu3aIuim,

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://edsoo.ru/
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C=RU, O="TBOY COLL Ne3""
ou"™ c. Kunenb-Yepkacchbl”,
CN=KO.A. BaHtoxuHa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:49:16+03'00'

C=RU, O="TBOY COLLU Ne 3""
ou"" c. KuHenb-Yepkacchol”,
CN=E.H. Endwumosa,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:49:55+03'00'

C=RU, O="TBOY COLL Ne3""
ou™" c. KuHenb-Yepkacchol”,
CN=H.B. 3uH4eHko,
E=school3_kch@samara.edu.ru
0095b2d79a52e94245
2021.09.07 10:50:21+0300
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