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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qu3uMKe Ha YpPOBHE CpelHEro oouero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXEHUN M TpeOOBaHUM K pe3yJibTaTaM OCBOEHUS
OCHOBHOHM o0Opa3oBaTenbHON Mporpammel, mpeacraBieHHbix B ®I'OC COO, a
TaKke ¢ y4€TtoMm paboueil mporpaMmbl BociuTaHusl U KoHIeNIMu npenoiaBanus
yueOHoro mnpeamera «®Dusnka» B 00pa30BaTEeNbHBIX OpraHu3anusx Poccuiickoit
®denepannu, peaau3yoluX OCHOBHbIE 00pa30BaTe/ibHbIE MPOrPaMMBI.

[Iporpamma no ¢gu3suke onpeaenser o0s3aTesIbHOE MPEAMETHOE COJIEPKAHKE,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJEN0BATEILHOCTh NU3YUEHUSI TEM MU Pa3JIEoB
y4eOHOro mnpeaMeTa ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTMKM y4eOHOro TpoIecca, BO3PACTHBIX OCOOEHHOCTEH  OOyYaroIIHXCs.
[Iporpamma mo ¢usuke naéT TPEACTaBICHHE O LENAX, COJAEp)KaHWHU, OOLIei
CTpaTeruu OOy4YEeHMs,, BOCIMTAaHUS M Pa3BUTHUS OOy4arOUIMXcs CpeAcTBaMH
ydebHoro npeamera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

N3yuenne kypca (QU3MKHA YriIyOJEHHOTO YpOBHS I03BOJIIET PpEaM30BATh
3aJ1a4u NMPOPECCHOHATLHON OpUEHTAllUH, HAIpPaBJICHO HA CO3[JaHHUE YCJIOBHM I
MPOSBIICHUS] CBOMX MHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEN KaXKIbIM
oOyJaroumMmMcsi, KOTOpble HEOOXOIUMMBI JJIsl NPOAOJDKEHUS OOpa3oBaHUSA B
OpraHu3anusix MnpodecCHOHANBHOIO O00pa3oBaHUd M0 Pa3IUYHBIM  (PUBHKO-
TEXHUYECKUM U MH)XEHEPHBIM CHELUATBHOCTSM.

B nporpamMe mno (Qu3MKe ONpPEensitoTCs IUIAHUPYEMBbIE pPEe3yJIbTaThl
OCBOCHUS Kypca (DU3UKHU HAa YPOBHE CPEIHETO 00111ero 00pa3oBaHUs: JIMYHOCTHEIE,
MeTanpeAMeTHbIe, npeaMeTHble (Ha  yrnyOnéHHoM — ypoBHe).  Hayuno-
METOJIOJIOTMYECKON OCHOBOM JIJIsi  pa3paboTkKu TpeOOBaHUW K JUYHOCTHBIM,
METanpeAMETHBIM M TMPEAMETHBIM pe3yibTaTaM OOyYalOUINXCsS, OCBOMBILUX
nporpaMmy 10 (U3MKE Ha YpOBHE CpeAHero oOluiero ooOpa3oBaHUsl Ha
yrIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN TOXO/.

[Tporpamma o (pusmMKe BKITIOYACT:

IUIAaHUPYEMBIE pE3yJIbTaThl OCBOGHHUS Kypca (PU3MKM Ha yIriayOlEHHOM
YPOBHE, B TOM YHCJIE€ TPEIMETHBIE PE3YJILTATHI 10 TOJaM 00y4YEeHUs;

coziepxkaHue yueoHoro npeamera «Du3nka» mo rogaM o0ydeHusl.

[Iporpamma 1o @u3MKe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
MCITI0JIb30BaHa yYUTEISIMU (DU3UKHU JIsI COCTABIEHUSI CBOMX Pa0OUYHMX MPOrPaMM.

[Tporpamma 1o ¢u3MKe HEe CKOBBIBAET TBOPUYECKYI0 MHHUIIMATHUBY YUYUTEIEH U
OPEOCTaBISIET BO3MOXKHOCTU JUIA  pealu3aliu  PA3IUYHbIX METOAUYECKUX
NOJIXOA0B K TNPEnojaBaHui0 (U3MKH Ha YriayOJE€HHOM YpPOBHE MpH YCIOBUU
COXpaHEeHUs 00A3aTeIbHON YaCTH COJEPKaHUsI Kypca.

®du3zrka Kak Hayka O HamOoJjee OONIMX 3aKOHaX NPUPOAbI, BhICTyHas B
Ka4yecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIH BKJIAJ B CUCTEMY



3HaHUU 00 okpyxatoiiem mupe. LLKoapHBINA Kype PU3UKH — CUCTEMOOOPA3yIOIMIUT
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE IPOIECCOB M SIBJICHUM, H3y4aeMbIX XuUMUEH, Ouosoruei,
dbusznyeckor reorpadueit U actpoHomueil. lcmonb3oBaHME W AKTUBHOE
OpUMeHEeHHe (U3NYECKUX 3HAHUW ONpEeAeNWIO XapakTep U OypHOe pa3BUTHE
pazHOOOpa3HbIX TEXHOJIOTMM B cQepe HSHEPreTuKu, TPaHCIOPTa, OCBOCHHUS
KOCMOCA, MOJYyYEHHsS HOBBIX MAaTE€pUAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHue
(U3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHpPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydarouierocs, B popMuUpoBaHME YMEHUN NPUMEHSTH HAay4HbIN
METO/] TTO3HAHUS [IPH BBITOJTHEHUN UMH YU€OHBIX HCCIIEI0BAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CPEAHETO 00ILEro o0pa3zoBaHus MOJI0KEH
psia uaeH, KOTopble MOXKHO pacCMaTpUBATh KaK IMPUHLHUIIBI €M0 TOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISAETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepuai U3 BCEX Pa3AesioB (PU3UKH, BKIIIOUAET Kak
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoen zenepanuzayuu. B coOTBETCTBUM C HEll Marepuan Kypca (U3HKH
00BbeIMHEH BOKpPYr (uU3MYecKkux Teopuil. Begymum B Kypce sBiseTcs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE W
noJe.

Hoea cymanumapuzayuu. EE peanuzaius NOpeAnosiaracT HMCIOIb30BAHUE
TYMaHUTApHOrO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEM OOILIECTBA, a TaKXe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U YKOJIOTMUYECKUMU TPOOIEMaAMH.

Hoea npuxnaonoit nanpagnennocmu. Kypc usuku yriayOonEHHOTO ypOBHS
IpEenoiaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHMUYECKHX M TEXHOJIOIMYECKUX
IIPUJIOKEHUM W3Y4YEHHBIX TEOpPUM M 3aKOHOB. [Ipm 3TOM paccmaTpuBaroTCcs Ha
YPOBHE OOIIMX MPEACTABIECHUN M COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTHUH.

Hoea 3xonocuszayuu peanusyercs IOCPEACTBOM BBEIACHUS DIIEMEHTOB
COJEpXaHMs, MOCBIIIEHHBIX 3KOJOTMYECKMM Ipo0sieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHHKM M TEXHOJIOTMM, a TakXke OOCYKIEHUs
po0JIEM pallMOHAIBLHOTO MPUPOAOIOJIL30BAHUS U HKOJIOTHYECKOM 0€30aCHOCTH.

OcBoeHue copepx aHus MPOrpaMMbl MO (GU3UKE JOJKHO OBITH IIOCTPOEHO Ha
MPUHIUIIAX CUCTEMHO-AEATEIbHOCTHOIO noaxoAa. s pusuku peanusanus 3THX
OPUHLHKIIOB 0a3upyeTcsl Ha UCIIOJIb30BAHUN CAMOCTOSATEIBHOIO 3KCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIOIIEro ¢akropa ydeOHoro mpornecca. st yriayOia€HHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHUYECKOIO HKCIIEpUMEHTA,
BKJIIOYAIOMIETO (POHTAIbHBIE YYEHHYECKHE OIbIThl MpPU H3YYEHUU HOBOTO
Marepuaia, JjadopaTopHbie pabOThl U pabOThl MpakTUKyMma. [Ipu 3TOM BO3MOMKHBI



IBa cmocoba peanm3anuu  (pusnueckoro mpakTukyma. B mepBom ciydae
MpaKkTUKyM mpoBoautcs ubo B koHe 10 m 11 kmaccos, mbo mocie nepBoro u
BTOPOTO TMOJYroAWid B KaXJIOM U3 3THUX KiaccoB. Bropoil cmoco® — 3710
UHTErpanusi paboT TpakTUKyMa B CHCTEMY Ja0OpaTOPHBIX paboOT, KOTOpbIE
POBOJIAITCS B Tpoliecce u3ydeHus pasnena (temsi). [Ipu 3ToM moa padotamu
NPaKTUKyMa MIOHUMAETCSI CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE MPOBOAUTCS
10 PYKOBO/JICTBY CBEPHYTOr0, 0000IIEHHOTO BU/1a 0€3 MOIIaroBOM HHCTPYKIIUH.

B nporpamme mno (Qu3mke cucTeMa Y4EHHYECKOTOo IKCIEPUMEHTA,
1a00paToOpHBIX PabOT U MPAKTUKyMa MpEACTaBiIeHA €IUHBIM TNepeuHeM. Brioop
TEMaTUKH JJIS 3THX BHUJIOB YUYCHHUYECKHX MPAKTHUYECKUX Pa0OT OCYIIECTBISCTCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpoliecca UCXOs U3 0COOCHHOCTEN TTOYPOYHOTrO
IUTAHUPOBAHUSA W OcHalleHus: kabuHeta Qusuku. Ilpu 3TOoM oOecneunBaercs
OBJIQJICHHE OOYYalOIIMMHCSA YMEHHUSMU TMPOBOJAUTH TMPSIMBbIE M KOCBEHHBIC
U3MEpEHUs, UCCIEIOBAaHUS 3aBUCUMOCTEH (U3MUECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YHEISETCS PEIICHUIO PAcUETHBIX M KayeCTBEHHBIX
3amad. [Ipu aTOM A pacu€THBIX 3a]lay MPUOPUTETOM SIBIISIOTCS 3a/a4d C SIBHO
3aIaHHOM W HESIBHO 3aJ]JaHHOM (PM3UYECKOU MOJEINbIO, MO3BOJISIONINE MPUMEHSThH
U3YyUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTM KaK M3 OJHOTO paszjena Kypca, Tak U
UHTETPUPYS MIPUMEHEHNE 3HAaHWUW M3 pasHbIX pasfesioB. JlJig KayeCTBEHHBIX 3a7a4
PUOPUTETOM SIBIISIIOTCSL  3a/IaHMsl HAa OOBSICHEHHE/TPe/CKa3aHue MPOTEKAHUS
(u3nUecKuX SIBJICHUI M MPOIIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyrolue BbIOOpa
du3nIecKoi MOACTH IJIsl CUTYaI[iH MPAKTUKO-OPUESHTHPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TtpedoBanusamu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecredeHnuto ydyeOHOro mpoiecca Kype (U3UKU yriayOJIEHHOTO
YPOBHS Ha YPOBHE CpeIHEro o0Iiero o0pa3oBaHusl JODKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabwHera. B kabunere (U3UMKM JOMDKHO OBITH HEOOXOAUMOE
nabopatopHoe O0OpYyAOBaHHME JMJi BBIMOJIHEHHS YKa3aHHBIX B IpoOrpamme o
(¢u3nKe YYEHHUECKHUX OIBITOB, JIAOOPATOPHBIX PadOT M PabOT MpPaKTHKyMa, a
TaK)Ke JIEMOHCTPAIlMOHHOE 000pYy10BaHHUE.

JlemoHcTpaninoHHoe 00opymoBaHue (QOopMHpYeTCs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEUMBACT IOCTAHOBKY
NEPEYMCICHHBIX B IMporpamMmMe Mo (U3HKE KIIIOYEBBIX JIEMOHCTpAMA IS
WCCIICZIOBAHMSI ~ M3YyYaeMbIX SBJICHHHA W  TPOIECCOB, HOMIUPHUYECKHX U
(dbyHIaMEHTATLHBIX 3aKOHOB, UX TEXHUYECKHUX MTPUMECHEHUM.

JlabopatopHoe o00opyaoBaHUE [JIs1 YUYEHHMUECKHUX TMPAKTUUYECKUX padoT
dopmupyeTcsi B BHUJIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIeuMBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOy4aromuxcs. TemaTHdecKue KOMILICKTHI
7a060paTOpHOr0 00OpPYAOBAaHUSI JOJDKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM



WCITOJIb30BAaHUU AHAJIOTOBBIX W MHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJI€ IM(PPOBBIX JTa00pATOPHA.

OCHOBHBIMH LIEJISIMU U3y4deHUsI (PU3UKU B 0OIIEM 00Pa30BaHUU SBIISIOTCS:

(dbopMHUpOBaHME UHTEpPECA M CTPEMIIEHUS OOYYAIOIIMXCA K HAydYHOMY
U3YYEHUIO TPUPOAbI, PpPa3BUTUEC HUX HUHTEIUIEKTYaIbHBIX U  TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUA O HAYYHOM METOJE IMO3HaHUS U (POPMUPOBAHME
MCCJIEI0BATENBCKOTO OTHOILIEHUS K OKPY>KAIOIIUM SIBJICHUSM;

(dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa W3yYeHHUs] OCHOB
CTpOEHUSI MaTepuu U HYHIAMEHTAILHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHuE YMEHUN OOBSICHSITH SBJICHUS C UCIOIb30BAHUEM (PU3NYECKUX
3HAaHUM U HAYYHBIX JOKA3aTENbCTB;

dbopMupoBaHUE TPEIACTABICHUNH O POl (UBUKUA ISl Pa3BUTHUS JPYTrUAX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE I pEACTABICHUM 0 BO3MOXHBIX cepax Oynyien
npoeCCUOHANBHOU  JIEATETbHOCTH, CBSI3aHHBIX C (DU3MKOM, TMOATrOTOBKA K
JaNbHeIeMy 00 y4eHUI0 B TOM HaIpaBJICHUU.

JlocTikeHne 3TuX 1eneld 00ecreuyrnBaeTcs pelIeHueM CIEeNYIOMUX 3a7a4 B
npoliecce U3y4eHust Kypca (pU3nKu Ha ypOBHE CpeIHEro o0Iiero o0pa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHUI 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI acTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHATh TEOPETUUCCKUE 3HAHUS ISl OOBICHEHU S
buznuecKknx SBICHUM B TPUPOAC M JJIA MPUHATUS TPAKTUYECKUX PEIICHUH B
IMOBCEIHEBHOM YKU3HU;

OCBOGHHME CIOCOOOB pEIIECHUS pa3MUYHbIX 3a7ad C SBHO 3a/JaHHOM
busznueckol MOMENbI0, 3a/ay, MOJAPA3yMEBAIOIIMX CAMOCTOSTEILHOE CO3/IaHHe
dusznuecko Mojenu, aJeKBaTHOM YCJIOBUSAM 3aJa4d, B TOM YHCIE 3ajad
MHKEHEPHOI'O XapaKTepa;

NOHUMaHUE (U3MYECKUX OCHOB U TPUHIIMIIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAOIIYIO CPEAY;

OBJIAJICHUE METOJIAMH CAMOCTOATENILHOTO IUJIAHUPOBAHUS W IPOBEACHUS
bu3nueckuX HOKCHEPUMEHTOB, aHalIM3a W MHTEpHpeTanud  uHOOpMaInH,
OIpEEIICHHS] JTOCTOBEPHOCTH MOJYYEHHOTO PE3yibTaTa;

CO3JlaHME YCJIOBUU I Pa3BUTUS YMEHUH IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOM JIESITEIBHOCTH;

pa3BuTHE MHTEpeca K chepam nMpoPecCHOHATLHON NeATeIbHOCTH, CBSI3aHHOM
¢ GUBHKOIA.



B coorBerctBuu ¢ TpeboBanusmu PI'OC COO yrnyOn€HHBI YpOBEHb
n3ydeHus: ydeOHoro mpeamera «®DuU3WKa» HAa YPOBHE CPEAHETO OOIIETO
oOpa3oBaHUsl BBIOMpAETCS OOYYAIONIUMUCS, I[UIAHUPYIOIMMH TPOJIOKEHUE
0o0pa30BaHus M0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIISL.

Ha u3yuenue ¢pusuku (yriyOon€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 yacos: B 10 kiacce — 170 yacoB (5 4yacoB B HEEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennmaraemseiii B mporpamme 1o (DU3UKE TMEpPEUYCHb Ja0OPAaTOPHBIX U
IMPAKTHYCCKUX padOT SBIIICTCI PEKOMEHIOBAaHHBIM, YYHMTENb JelaeT BHIOOD
POBEJICHUST JTA0OPATOPHBIX PabOT W OMNBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEH 00yUJaroIIuXCsl.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. Hay4yHblii MeTOX MO3HAHUS NIPHPOABI.

®duszrka — GyHIaMeHTallbHAs Hayka o npupoje. HayuHslii MeTO/ MO3HAHUSA U
METOJIbI UCCIICIOBAHUS (PU3UYECKUX SIBJICHUI.

DOKCHEepUMEHT W TeOopus B Mpollecce Mo3HaHUs Mpupoasl. Habmonenune u
AKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3NUECKUX BEJIMYWH (aHAJIOTOBbIE W IU(POBHIC
U3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemrHocT  u3MepeHuii  (QU3HYECKUX  BeIMYMH  (aOCONIOTHasT U
OTHOCHUTEJbHA).

MonenupoBanue (U3HMUECKUX SIBICHUN U MPOIECCOB (MaTepualibHasl TOYKa,
a0COJIIOTHO TBEpPAOE TENO, HWJealdbHas XKUJIKOCTb, WJCAIbHBINA Ta3, TOYECUHBIN
3apsin). ['unoresa. @usznueckuil 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Duznueckas
TEOpHs.

Ponp u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOM KapTHUHBI
MHUpA, B IPAKTUYECKON NEATEIbHOCTHU JIFOJIEH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3MmepeHue cuiibl TOKA W HANpsDKEHUsT B LEMU TMOCTOSSHHOTO TOKa IpU
MOMOIIM aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPHUOOPOB.

3HakoMcTBO ¢ 1uGpoBoil 1aboparopueit mo dusuke. [Ipumepsr nu3mepeHus
(bu3MUeCKNX BETUYNH TIPU MTOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Paznen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBrkeHHe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBH)KCHHUS.
Cucrema orcuéra.

[Ipsimast 1 oOpaTHas 3aja4M MEXaHHUKH.

Panuyc-BekTop MartepuanbHOW TOYKHU, €ro MPOSKIUU HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHasi CKOpPOCTh) U
YCKOpPEHUE MaTepUaIbHOM TOYKHM, WX MPOCKIMM HA OCH CHUCTEMBbI KOOPAUHAT.
CrioxxeHue nepeMeIeHn U CI0AKEHUE CKOPOCTEM.

PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEUHOE IBUKEHUE. 3aBUCUMOCTh
KOOPJIUHAT, CKOPOCTH, YCKOPEHUSI U MYTH MaTEPUAIbHOM TOYKH OT BPEMEHH M UX
rpaduxmu.

CBoOogHOE TajeHue. Y CKOpeHHe CBOOOJHOro majeHus. [[BrkeHue Tena,
OpOIIIEHHOTO TOJl YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUSI MaTepraIbHOU TOYKH OT BPEMEHH U UX TPpaUKH.



KpuBomuueiiHoe  nBuKeHWe. JIBWKEHHME  MATepUAIbHOM  TOYKM 11O
OKPY>KHOCTH. YTJIOBasi U JUHEWHass CKopocTh. Ileproa u ydactora oOpaileHus.
LlenTpocTpemMuTelibHOE (HOPMAJIbHOE), KacaTeabHOE (TaHI'€HLUAIBHOE) U TOJHOE
YCKOPEHUE MATEPUATBHON TOUYKH.

TexHuyeckne ycTpoOMCTBAa M TEXHOJOTMYECKHE ITPOLECCHI: CIUAOMETP,
JIBUKEHUE CHApSIOB, LENHble, IIecTepéHYaTbhle M pPEeMEHHbIE TepeayH,
CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Mopnens cucteMbl OTCUETA, WIUTFOCTPALNS KMHEMATHUYECKUX XapaKTePUCTUK
JIBUYKEHUS.

CriocoObI uccie0BaHus ABUKEHUH.

Nnnroctpanus npeneabHoro nepexoa u U3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpazoBanue NBUKEHUH C HCIIOJIB30BAHUEM MEXAHU3MOB.

[TageHue Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmonenne nABmkeHUs Tena, OpPOIIEHHOTO TMOA YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

HanpasieHue cKkOpoCTH IPH JIBUKEHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOi CKOPOCTU B PEYKTOPE.

CpaBHeHUE NyTE€W, TPAaCKTOPUM, CKOPOCTEH ABMKEHHUS OJIHOTO M TOTO XK€
TEJa B pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

N3ydyeHne HepaBHOMEPHOTO JIBUKEHHUS C LENbIO OINpeNeNeHUus: MTHOBEHHOM
CKOpPOCTH.

W3MepeHne ycKOpeHUs MpH MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBH>KEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM IYTH OT BPEMEHM HPH PaBHOYCKOPEHHOM
JNBUKCHUU.

WN3mepenue  ycKOpeHHsl ~ CBOOOJHOTO  TaACHUS (peKOMEeHI0BaHO
WCITOJIb30BaHUE ITU(POBOI TabopaTopun).

W3ydenue [BWXKEHUS Tela, OpOUIEHHOro ropu3oHTalnbHO. [IpoBepka
TUIOTE3bl O MPSIMOM MNPONOPLHMOHAIBHON 3aBUCUMOCTH MEXIY JAIbHOCTBHIO
N0JIETA U HAYAJILHOM CKOPOCTBIO TEJIa.

W3ydyeHue IBUKEHUS Tejla 10 OKPYXXHOCTH C ITOCTOSHHOW IIO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Tepuojia OOpalleHHs KOHUYECKOro MasiTHUKa
OT €ro MapameTpoB.



Tema 2. /lunamuxa.

IlepBeii 3akoH Hprorona. MHepumanbHbie cucTeMbl oTcuéra. lIpuHumn
oTHOocuTeNnbHOCTH ['aymunes. HemHepuuanbHble cUCTEMBI OTCUETa (OIpENEICHUE,
MIPUMEDBI).

Macca Tena. Cuna. [IpuHIMI CYTIeprIO3ULIMU CUJL.

BTtopoii 3akoH HeroTOHA 111 MaTepUAIBHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA 111 MaTEpUAIIBHBIX TOUYEK.

3aKOH BCEMHMPHOIO TATNOTEHUS. OKBUBAJICHTHOCTh TIPaBUTALMOHHOW U
VHEPTHOU MacCCBI.

Cuna tspxkecTd. 3aBHCHUMOCTh YCKOPEHHUSI CBOOOJHOIO TMajeHHUs] OT BBICOTHI
HaJ I[IOBEPXHOCTHbIO IUIAHETBl M OT reorpauyeckoll MUpPOTHL. JIBHxkeHHE
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBuwxkymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TpEHUSI CKOJBXKEHUS U CHJIA TPECHHS
nokos. Koapounuent tpenus. Cuna CONPOTHUBICHUS NpPU JBUKEHHM TeEla B
KUJIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUYKEHHS.

Hasnenue. ['napocrarnueckoe nasnenue. Cuiia Apxumena.

TexHuyeckne ycTpoilcTBa M TEXHOJIOIMYECKHE IPOLECCHI: MOMIIMUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaGmronenue qBUKEHUS TeJl B MHEPUUAIbHBIX U HEMHEPLHAIBLHBIX CUCTEMAX
OTCYETA.

[TprHOMIT OTHOCUTEIBHOCTH.

Kauenuve nByX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  paBHOACHCTBYIOLIEHM  IPUIIOKEHHBIX K TeIy CHI C
IIPOU3BEICHUEM MACCHI TEJla Ha €r0 YCKOPEHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuJI, BOZHUKAIOIIUX B PE3YJIbTATE B3aUMOJICHCTBHS TEIL.

M3MepeHne Mace 1o B3aUMOJIEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM ITOABEME U MaICHUN.

[lenTpoOexHbIE MEXaHNU3MBI.

CpaBHeHUE CUJI TPEHUSA MTOKOS, KAUEHUS U CKOJIbKEHHUSI.

Yuenuueckuii sxcnepumenm, nadopamopnuoie padomol, PAKMUKyM.

W3MepeHre paBHOACHCTBYIOIIEH CUJT IPU JBMXKEHHHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHU MABMXKEHHUS Opycka IIo
HAKJIOHHOM IIJIOCKOCTH Ha 3aIaHHOE PACCTOSIHUE OT €r0 MAacCChl.



HccnegoBanue 3aBUCUMOCTUA CHJI YIPYTOCTH, BO3HHMKAIONIMX B MPYKUHE U
PE3UHOBOM 00pasIle, OT Uux Jaedopmarum.

N3ydyeHne NBUKEHUSI CHUCTEMBI TE€Jl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes3
JETKUA OJIOK.

N3mepenue koddduiimeHTa TpeHus Mo BEIMYMHE YTIOBOro KoddduimeHTa
3aBUCUMOCTH Fip(N).

HccnenoBanue NBUKEHUsI OpycKa MO HAKIOHHOM TUIOCKOCTH € MEPEMEHHBIM
K03 (DUITEHTOM TPEHUSI.

N3ydyeHue nBUKEHUS rpy3a Ha Bally C TPCHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. [loctynmarenbHoe M BpalaTeabHOE ABUKEHUE
TBEPAOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl
CrnoxxeHue cujl, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VY cnoBusi paBHOBECHUS TBEPIOTO TENA.

VYcroitunBoe, HEyCTOMUMBOE, O€3pa3TMYHOE PaBHOBECHE.

TexHnueckne YCTpOHCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelIETYaThIe KOHCTPYKIIHMH.

Hemoncmpayuu.

VY cioBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKmuKym.

HccnenoBanue ycnoBUi PpaBHOBECHS TBEPAOrO TeEJa, HMMEIOIIETO OCh
BpallCHUSI.

KoHcTpynpoBaHne KpOHIITEWHOB U PACUET CUII YIIPYTOCTH.

N3ydenue ycTOMYUBOCTH TBEPAOTrO TEJIA, UMEIOIIETO IUIOIAb OIOPHI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

NMnynbc MaTepranbHON TOUYKH, CHCTEMBI MaTepUabHbIX TOUEK. LleHTp Macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema 0 JBHKEHUU LIEHTPa Macc.

NMiynbe cUITbl M U3BMEHEHUE UMITYJIbCa TeNa.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBHXKEHHUE.

MoMeHT uMIlynbca MarepualibHOW TOYKH. [IpencraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

Pabora cunbsl Ha ManoM W Ha KOHEYHOM mnepeMmenieHuu. ['paduueckoe
peicTaBlIeHue PadOThI CUJIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHepruss MarepualibHOW TOuku. Teopema 00 U3MEHEHUU
KUHETHYECKOW SHEPTUU MATEPUATBHON TOYKH.



[loTeHIIMaIbHBIE W HENOTEHIHAIbHbIE CWIbl. [loTeHUManbHas >3Heprus.
[loTenmanbHast sHeprust ynpyro aeopMHUpOBaHHON NpyxkuHbL. [loTeHnnanbHas
SHEprus Tejaa B OJHOPOJHOM TI'paBUTAMOHHOM moje. [loTeHunumanbHas 3HEprus
T€la B TPAaBUTALMOHHOM II0JIE OJTHOPOJHOrO Iapa (BHYTpU M BHE mapa). Bropas
KOCMUYECKast CKOPOCTh. TPEeThsi KOCMUYECKAsI CKOPOCT.

Csi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHUEM MEXaHMYECKOU
SHEPruy CUCTEMBI Tell. 3aKOH COXPAHEHHSI MEXaHUYECKON SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHymM s WACATbHOW KUJIKOCTH Kak CJEIACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW SHEPIHH.

TexHnueckrne ycTpoHCTBa U TEXHOJOTMYECKHE MPOLIECCHI: IBUKEHHUE PAKET,
BOJIOMET, KOMEpP, NPYKUHHBIM MHUCTONET, THPOCKON, (PUrypHOE KaTaHHE Ha
KOHBKaXx.

JHemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCa.

PeakTrBHOE IBUKEHUE.

M3MepeHre MOITHOCTH CUJIBL.

M3MeHeHne SHEepruy Teja Ipyu COBEPIIEHUH padOTHI.

B3auMHbIe INpeBpalleHUs] KUHETUYECKOM M NOTEHIHMAIBHOM SHEPrui Ipu
JEHUCTBUU HA TEJIO CUJIbI TSHDKECTH U CHUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpruu Npu CBOOOIHOM Ma/ICHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, nPAKMUKYM.

H3Mepenue nMiynibca Teja mo TOpMO3HOMY ITYTH.

W3mepenne Cuiibl TATH, CKOPOCTH MOJENTH 3JEKTPOMOOWISI U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccnenoBaHne coXxpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUU.

N3MmepeHne KUHETUYECKOW SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS MOTEHIIMAIBHON SHEPTUU MPYKUHBI C PaOOTON CHIIBI
TPEHUSI.

Omnpenenenue pabOThl CHIBI TPEHHUS TpPU JIBHKEHHH TeJa MO HAKIOHHON
IUIOCKOCTH.

Pazgen 3. Moseky/sipHasi (pU3NKa ¥ TEPMOAMHAMHUKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopuu.

OcHOBHBIC TIOJIOKEHUSI MOJIEKYIsipHO-KuHeTndeckoit teopun (MKT), wux
onbITHOe obOocHOBaHue. [Juddy3usa. bpoyHoBckoe ABMkKEHHE. XapakTep
JBIDKEHUS M B3aMMOJEHCTBHS 4YacTHI] BewlecTBa. MOJAEIM CTPOEHHs TIa30B,
KHUAKOCTEH U TBEPABIX TEN M OOBSICHEHHWE CBOMCTB BEIlECTBA Ha OCHOBE 3TUX



Mojaenel. Macca u  pasmepbl MoJekynd (atomoB). KonaumdecTBo BelecTBa.
[Tocrosnnas ABoraspo.

TennoBoe paBHoBecue. Temmeparypa u cnocoObl e€ usmepenus. lllkama
temneparyp Llenbcus.

Mogenb uaeallbHOrO ra3a B MOJEKYJSPHO-KMHETUYECKOW TEOPUHU: YACTHUIIbI
rasza JIBH)KYTCS XaOTUUYECKH U HE B3aUMOJECHUCTBYIOT APYT C APYIOM.

['azoBble 3akoHBl. YpaBHeHne MenaeneeBa—Knaneiipona. AOcomoTHas
temrneparypa (mkaia temnepatyp KensBuna). 3akon JlaneroHa. M3ompoiiecch B
UJcalbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
IpeJICTaBJIEHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBJICHUEM W  CPEIHEH KHUHETUYECKOM  dHEeprueu
MOCTYNATEAbHOIO TEMJIOBOIO JBMXKEHHUS MOJEKYN HACAIbHOro Tra3a (OCHOBHOE
YPaBHEHHUE MOJIEKYIISIPHO-KMHETHYECKOW TEOPUH HJI€aTIBbHOrO rasa).

CBs13b a0COIOTHOM TeMIIepaTyphbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW HEPTUer NMOCTYyNaTEIbHOTO TEIJIOBOIO IBHKEHUS €€ YaCTHIL.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHYECKUE IIPOLIECCHL: TEPMOMETP,
OapoMeTp, MoJIyueHHEe HAaHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTHI] BEIIECTRA.

Mogenb OpOyHOBCKOT'O IBUAKEHUS.

Buneoposnuk ¢ 3anuceio peaabHOro OpOyHOBCKOTO JIBUKEHMS.

Juddy3ust KUIKOCTEN.

Mogaens onbita lTepHa.

IIputsixenne MOJIEKyII.

Mogenu KpUCTaIuIMYeCKUX PelETOK.

HaOmronenue u nccienoBaHue U30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, nPAKMUKYM.

HccnegoBanne mpolecca YCTAHOBIICHHS TEIUIOBOI'O PAaBHOBECHS IpU
TETUIO0OMEHE MEXKIY Topsiuel U XOJIOAHON BOJIOM.

N3ydeHne wH30TEpMUYECKOro rMpoiecca (PeKOMEHJAOBAHO HCMOIb30BaHUE
udpoBoii 1abopaTopun).

N3y4yeHne u30X0pHOro Ipolecca.

N3yuenne nzobapHoOro mporecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmonunamuyeckas (TJl) cucrema. 3agaHue BHEIIHUX YCJIOBHM st
TEPMOJUHAMHUYECKOW CUCTEMBI. BHENTHNE U BHYTpEeHHUE napaMmeTpsl. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBbl KaK CpEJHUE 3HAUYEHUS BEIMYUH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawasio TepMmoguHaMuku. (CaMONpoW3BOJIbHAA — pelaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIIOBOMY PABHOBECHUIO.

Mogenb uI€anpHOrO Ta3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPaBHEHUN:
ypaBHeHHe MeHnneneeBa—KiareipoHa M BBIPAKEHUE U1 BHYTPEHHEM JHEPIUU.
VYcnoBuss IPUMEHUMOCTH 3TOM MOJEIU: HU3KAas KOHLEHTPALMS YaCTHI], BICOKHE
TeMmIieparypsl. BeipaxkeHue AJi1 BHYTPEHHEW 3HEPruu OJIHOATOMHOIO HJI€aIbHOTO
rasa.

KBa3ucratuueckrue 1 HECTaTUYECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMoanMHamMuKe. Boraucnenue paboTsl o rpaduky
mporecca Ha pV-auarpaMmme.

Temmonepenayua  kak  cmocod  M3MEHEHMS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepuieHuss paboTsl.  KoHBekius,
TEMIOPOBOJHOCTD, U3TyYEHUE.

KonmnuecTtBo TerioTel. TennoéMkocTh Tena. YAelbHas W MOJSIpHas
TEINIOEMKOCTH BeIllecTBA. YpaBHeHME Mariepa. VYenpHas TemioTa CropaHus
ToriMBa. Pacyér KonmuyecTBa TEINIOTHI Tpu Teruionepenade. [lonstue 00
aauabaTHOM ITpoliecce.

IlepBbIii 3aKOH TepMOAMHAMHKH. BHyTpeHHss »sHeprusa. Kommuectso
TEIJIOTBI W paboTa Kak  Mepbl  M3MEHEHHMS  BHYTPEHHEH  DHEpruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoli 3akOH TEpPMOAMHAMHUKH JUII PAaBHOBECHBIX MPOLIECCOB: YEPE3
3aJJaHHOE PaBHOBECHOE COCTOSTHUE TEPMOAMHAMUYECKON CHCTEMBI MPOXOAUT
eIMHCTBeHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoli 3ak0OH TEpMOJMHAMHKH JUISI  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO IEpeIaTh TEIJIOTY OT 00Jiee XOJIOIHOIO Tea K 06oJiee HarpeToMy 0e3
komrencanuu (Kmaysnyc). HeobpatuMocTs IpUpOIHBIX TIPOIECCOB.

[Tpunnune! nectus TerioBbix MamuH. KIT/I.

Maxkcumansaoe 3Hauenue KII/. [uxn Kapno.

DKOJIOTUYECKHUE aCIEKThl MCIOJIb30BaHUS TEIUIOBBIX JBHrarenei. TermoBoe
3arpsi3HEHUE OKPYKAIOILIEH CPE/IbI.

TexHuyeckue ycTpoWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJOJIUIIbHUK,
KOHJUITMOHED, IU3CIbHBIA M KapOIOpaTOpHBIN JIBUTaTeNd, IapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpPATyp, YTWIM3ALUUS «TEIIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIJIOBOI'0 HACOCA, YTHIIM3AIUs OMOOPTraHUYECKOrO TOIINBA IS
BBIPA0OTKHU «TETIOBOI» U JIEKTPOIHEPTUH.

Hemoncmpayuu.

M3MeHeHne TeMieparypbl Ipu aInadaTHIECKOM PaCITUPEHUH.

Bo3nymHoe orauso.

CpaBHEHME yIECIbHBIX TEIMIIOEMKOCTEN BEUIECTB.



CriocoObl U3MEHEHHUSI BHYTPEHHEN YHEPTUU.

HccnenoBanue aquadaTHOro Mmpolecca.

KoMIbroTEpHBIE MOJIENHN TETUIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3mepenue ynenbHON TEIIOEMKOCTH.

HccnenoBanne nponecca OCThIBaHMS BELIECTBA.

HccnenoBanue aquabdaTHOro mpoiecca.

M3ydeHne B3aMMOCBSA3U SHEPIMU MEXMOJEKYISIPHOIO B3aUMOJCUCTBUS U
TEeMIIepaTypbl KUIIEHUS AKUJIKOCTEH.

Tema 3. Azpecammnivie cocmoanua éewyecmea. Das3oevie nepexoobwl.

[TapooOpazoBanue u KoHzaeHcauus. lcmapenue u kunenue. VY enbHas
TEIUIOTa MapooOpa30BaHUs.

Hacpimiennele M HeHachbllleHHblE mapbl. KadecTBeHHas 3aBUCUMOCTH
IUIOTHOCTH Y JABJICHUS HACBILIEHHOI'O Iapa OT TEMIIEpPaTyphl, UX HE3aBHCHUMOCTH
0T 00bEMa HACBILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS
B KUJKOCTH.

Brnaxxnoctb Bo3nyxa. AOCONIOTHASE U OTHOCUTENIbHAS BIAKHOCTb.

Teépnoe teno. Kpucramnmueckue u amoppHbie Tea. AHU30TPOIHS CBOMCTB
KpuctayuioB. IlnaBneHwe W Kpucraiumsauus. YJIenbHas TEIUIOTa IUIABJICHHUS.
Cyb6numanusi.

Hedopmanum tBEpOrO Tena. Pactsokenue u cxxkarue. Cupur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacmmpeHue KUIAKOCTEH U TBEPABIX Ted, 00ObEMHOE M JTMHEHHOE
paciupenre. AHTrapMOHU3M TEIJIOBBIX KOJIEOAHUN YacTUIl BEUIECTBAa KaK MPUYMHA
TEIJIOBOIO PacIIMpeHus Tel (Ha KaUeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3uepruu B (pa30BbIX MEPEXOAAX.

VYpaBHeHHE TEMI0BOro OanaHca.

IToBepxHocTHOE HaTspKeHHE. KOd(OUIMEHT MOBEPXHOCTHOIO HATSHKEHUS.
Kanwmisapusle sBienns. J[aBneHue nox UCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyina Jlamnmaca.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE IIPOLECCHI:  KUIKHE
KPUCTAJLJIbI, COBPEMEHHBIE MaTEPUAIbI.

Hemoncmpayuu.

TerutoBoe pacmmpeHue.

CBolicTBa HaCHIIICHHBIX MapOB.

Kunenwne. Kunenue npyu noHMKEHHOM JTaBJICHUH.

M3MepeHne cuibl TOBEPXHOCTHOT O HATSKEHUS.

OnBITHI C MBUIBHBIMU IJIEHKAMH.

CmauuBaHue.



KanumiapHble sBiIeHUS.

Mopenn HEHBIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MEPEHHUSI BIIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunbr nedopmaruii.

Hab6monenue mansix gedopmariuid.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

N3y4yeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMN.

N3mepeHnue ynenbHON TEIUIOTHI IJIaBICHUS JIbJA.

N3y4yeHne CBOMCTB HACBILIEHHBIX IIAPOB.

N3mepenre aOCOMIOTHOM BIAXHOCTH BO3JlyXa M OIIEHKAa Macchl MapoB B
NOMEUIEHUU.

N3mepenne kordduimeHTa moBepXHOCTHOTO HATSIKEHUS.

N3mepenue moaynsa FOHra.

HccrnenoBanue 3aBUCMMOCTH  jAedopmaiiii  pe3sMHOBOTO  oOpasia  oT
MPUJIOKEHHON K HEMY CHJIBL.

Paznen 4. daekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzauus Tel U €€ NPOSABICHUA. OJIEKTpUYeCcKHid 3apsn. JlBa Buaa
DJEKTPUYECKUX 3apsafoB. [IpOBONHMKM, HMAJIEKTPUKA W ITOJYIPOBOAHUKH.
OneMEeHTapHbIll JJIEKTPUYECKUM 3apsAl. 3aKOH COXpPAHEHHUS AIIEKTPUUYECKOIO
3apsna.

B3aumoperictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH Kyrona.

Dnektpuueckoe nose. Ero neiicTBre Ha 31EKTPUUECKUE 3apsiibl.

Hanpsok€énHocte  anekTpuueckoro  mois.  [lpoOubiit  3apsin.  Jlunuwm
HaIpPsHKEHHOCTH 3JIEKTPUUECKOro 1noJjisi. OJHOPOIHOE 3JIEKTPUYECKOE TOJIE.

[ToTeHUHATBHOCTD AJEKTPOCTATUYECKOro ToJid. Pa3HOCTh MOTEHLMANOB U
HarnpspbkeHue. [loTeHumnanbHas SHeprus 3apsaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHmman 3neKTpocTaTHYecKoro nojsi. CBsi3b HANPSHKEHHOCTH TOJSI U Pa3HOCTH
NOTEHIIMAJIOB I DJIEKTPOCTAaTHYECKOro Tojisi (Kak OJAHOPOJHOIO, Tak M
HEOIHOPOJHOTO).

IIpyuHLIMT CYIIEpIIO3UIIUU IIEKTPUYECKUX ITOJIEH.

[Tone Ttoueunoro 3apsna. [lome paBHOMepHO 3apsikeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsKEHHOro mno oO0bEéMY mapa. [loie paBHOMEpPHO 3apsKEHHOU
OCCKOHEUHOM TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH HJTHX TONEH W
AKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B JIIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECHUS 3apsA10B.

JvanexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jluanexrpruyeckas
IIPOHMIIAEMOCTH BEILIECTBA.



Konnencarop. D7eKTpoEMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOIO
KOHJIEHCATOpa.

IlapamienbHOe coeMHEHNE KOHIeHCcaTopoB. IlocnenoBarenbHoe coenuHEHE
KOH/JICHCATOPOB.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

JIBH>KEHHE 3apsyKEHHOM YaCTHUIBI B OJHOPOIHOM JIEKTPUUECKOM TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHYECKHE IMPOLECCHL: AJIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTATUYECKAash 3allUTa, 3a3eMJIEHHE DJIEKTPOnpuOOpoB,
KOHJIeHCAaTOphI, renepatop Bau ne ['paada.

Hemoncmpayuu.

Y CTPOUCTBO ¥ MPUHIIUII AEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX TUIACTHH.

Mopnens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpOBOIHUKH B DNEKTPUYECKOM IIOJIE.

DIIeKTpOoCTaTUYECKas 3allUTa.

Y CTpONCTBO U AEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTOpa OT  IUIOIIAJIH
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUIJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus JIEKTPUUECKOr0 TOJIA 3aPSKEHHOI0 KOHIEHCATOpA.

3apsiKa 1 pa3psaKa KOHJIEHCATOPa Yepe3 Pe3UCTop.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

OneHka cui B3aMMOJECUCTBUA 3aPSKEHHBIX TEL

HaGmronenne npeBparieHus SHEPruH 3apsDKEHHOTO KOHICHCATOpa B SHEPTHIO
U3JIy4EHUSI CBETOAMOAA.

N3y4yeHne npoTeKkaHus TOKa B LIENH, COAEPKaALIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[MAJIOB (HampsKEeHUsT) pu
IIOCJIEIOBATEIBHOM COEIMHEHUU KOHIEHCATOPOB.

HccnenoBanune paspsana KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulil 31eKmpuiecKuii mok.

Cuiia Toka. IlocTosiHHBIN TOK.

VYcioBus CyIIECTBOBAaHMS ITOCTOSIHHOI'O JJIEKTPUYECKOrO0 TOKa. McTouHMKH
toka. Hanipsokenune U u DJ1C é.

3axkoH Oma 1 yJacTKa LEeTu.

DIEeKTpUIECKOE COIIPOTHBJICHUE. 3aBUCHUMOCTh COIIPOTUBJICHUS
OTHOPOJHOT'O MPOBOAHUKA OT €ro JJIMHBI M IUIOIIAANA IONEPEYHOrO CEYCHHS.
Y nenpHOe COMPOTUBJIEHHUE BEIIECTBRA.

IlocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB.
Pacuér pa3BeTBIEHHBIX AekTpudeckux neneil. [Ipasuna Kupxroda.



Pabora snextpuueckoro Toka. 3akon [xoynsa—JIenua.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKa. TersoBass MOIIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTHBIICHHUE HCTOYHHUKA TOKAa. 3akoH Oma s
MOJIHOM  (3aMKHYTOH) SJIEKTPUUECKOM 1enu. MOIMHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KonaencaTop B 1€y MOCTOSHHOIO TOKA.

TexHuyeckne ycTpoMCTBA M TEXHOJOTMYECKHME MPOLECCHL: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK IIEKTPUUECKONU JHEPTUH.

Hemoncmpayuu.

N3mepeHue cuibl TOKa U HAIIPSIAKEHUS.

HccnenoBaHne 3aBUCMMOCTH CUJIbI TOKAa OT HANpPsDKEHUs IUIsl PE3UCTOPA,
JaMIIbl HAKAJIMBAHMS U CBETOIUO/A.

3aBUCHUMOCTh COIPOTUBJICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBL,
IJIOLIAAH MOMEPEYHOI0 CEYEHU U MaTepuaa.

HccnenoBaHne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIICHHUS MIPU ITOCTOSIHHOM
HaIPSKECHUH.

[Ipssmoe n3mepenne DJIC. KopoTkoe 3aMbIKaHME rallbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHEI0 CONPOTUBIICHUS.

Cnoco0On1 coequHeHHsT UCTOUHUKOB Toka, DJIC GaTtapeil.

HccnenoBanrne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJOCAMHM MCTOYHUKA TOKA
OT CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne CMEIIAHHOTO COEIMHEHUSI PE3UCTOPOB.

W3MepeHure yneabHOro ConpoTUBICHUS! TPOBOJHUKOB.

HccnegoBanue 3aBUCUMOCTHM CHJIBI TOKA OT HAOpsDKEHUS JJIS  JIAMITBI
HaKaJIMBaHUA.

VYBenuueHue npejena u3MepeHus amrnepMerpa (BoJbTMETPa).

N3mepenne DJ1C u BHyTpEHHEr0 CONPOTUBIIEHUSI NCTOYHHUKA TOKA.

UccnenoBanue 3aBucumoctd J/]C raapBaHMYECKOrO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMBIKAHUH.

HccnenoBanne pa3HOCTH IMOTEHIMAIOB MEXAY IMOJOCAMM MCTOYHUKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3nuuHslx cpeoax.

DneKTpuueckass MPOBOAUMOCTh  PA3NMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBJICHUS METAJLIOB OT
Temreparypbl. CBEpXIPOBOJIUMOCTb.



DneKkTpu4ecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKH. CoOctBeHHas 51 IIPUMECHAs]  IMPOBOAUMOCTH
noJaynpoBoAHUKOB. CBoiicTBa p—n-niepexoza. IloaynpoBoaHuKoBbIE TPUOOPHI.

DJIEKTPUYECKU TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JTHCCOLUALIMSL.
OnekTponus. 3akonsl Dapajnes s AIEKTPOIIn3a.

DJIEKTpUUYECKU TOK B Tra3zax. CamMOCTOSITENIbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Paznuunble TUIIBI caMOCTOATENBHOTO pa3psaaa. Monnaus. [lnazma.

TexHuuyeckne yCTpoWcTBa M MPAKTUYECKOE IPUMEHEHHUE: Tra3opa3psiaHble
JaMIbl, 3JIEKTPOHHO-Ty4YeBas TpyOKa, MOJYPOBOAHUKOBBIE MNPUOOPHL: U0/,
TPaH3UCTOpP, (POTOAMOJ, CBETOJAWOJ, TadbBaHWKa, papUHUPOBAHUE MEMH,
BBIIIJIaBKA AJFOMHUHUS, SJIEKTPOHHAS MUKPOCKOITHS.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBIICHHSI METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHsl 3nekTponu3a dapanes.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

CpaBHeHUE ITPOBOAMMOCTH METAJIOB U MOJIYIIPOBOAHUKOB.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npaKmuKym.

Hab6mtoienue snexkTposusa.

M3mMepeHne 3apsia OHOBAJIEHTHOIO HOHA.

HccnenoBaHne  3aBUCUMOCTH  COINPOTHBIIEHUS ~ TEPMOPE3UCTOpPA  OT
TEMIIEpaTypHhl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3nYeCKHU NMPAKTHKYM.

Crioco6bl n3MepeHust GU3NYECKUX BEITMUYUH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U HUQPPOBBIX U3MEPUTENbHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCHUTEJIbHBIE TTOTPEIIHOCTH U3MEpPEHUN (DU3UYECKUX BEIUYHUH.
OueHka rpaHui] HOrPEeIIHOCTEM.

IIpoBeneHue KOCBEHHBIX H3MEPEHUM, HCCIENOBAaHUM  3aBUCHUMOCTEU
(¢u3NYeCKUX BEIWYUH, MPOBEpKa MPEIJIOKEHHBIX TUMOTe3 (BbIOOp u3 pabor,
OMMCAaHHBIX B TEMATHUYECKUX  pa3fenax «YUYEHHMYECKUW  SKCIEPUMEHT,
nabopaTtopHbie pabOThI, MPAKTUKYM).

MexnpeameTHbie CBS3H.

N3ydyenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYHIECTBIIIETCS C YUETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBSA3EH C KypcaMHu
MaTeMaTUKH, OMOJIOTHH, XUMHUU, Teorpa(uu ¥ TEXHOJIOTHH.

Meosicnpeomemnule noHAmMUA, CEAZAHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3nanua: SBJICHUE, HAy4YHbIM (PakT, rumoresa, (QuanMyeckas BEIMYUHA, 3aKOH,



TEOpUs, HAONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, H3MEPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEpPUTEIbHbBIE TPUOOPHI, ITU(pOBas 1adopaTopusl.

Mamemamuxka: penieHUe CcuUCTeMbl YypaBHeHUU. JlunelHas ¢yHKIuUA,
napabouna, runepooia, uxX rpapuku U cBocTBa. TpuUroHoMeTpruueckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKAECTBO.
BekTophl 1 MX TPOEKIIMHU Ha OCHU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonozua: Mmexannueckoe ABMKEHHUE B KUBOW mpupone, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsi3HEHHE OKpYKArollel Cpeibl,
yTUJIM3alKsl OMOOPraHWYecKOro TOIUIMBA IS  BBIPAOOTKH  «TEIJIOBOM» W
AJIEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSHKEHUE U KATUJUIPHBIC SIBJICHUS B IPUPOJIE,
AIEKTPUUECKUE SIBJICHUS B )KMBOU MPUPO/IE.

Xumua: NUCKPETHOE CTPOCHHME BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYI,
MOJIb BEIECTBA, MOJISIpHAas Macca, IOJIy4Y€HHME HAHOMATEepUajoB, TEIJIOBBIE
CBOMCTBA TBEPHBIX TeJl, KUIKOCTEH M ra3oB, KUJIKUE KPUCTAIUIBI, AIEKTPUUECKHE
CBOMCTBA METAJIOB, 3JIEKTPOJIIMTUYECKAS] AUCCOLUMALNS, TaJbBAHUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eozpaghusn: BnaxxHOCTh BO3yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoz2ua: npeoOpa3oBaHUE JABMKEHUI C MCHOJIb30BAHHEM MEXAaHU3MOB,
y4€T CYXOro M IKHUJIKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITEIH, pelméryaTble KOHCTPYKIMH), MCHOJb30BAHHE 3aKOHOB COXpaHEHUs
MEXaHUKUA B TEXHUKE (TMPOCKON, BOAOMET U JAPYTUE), JBUTATEIh BHYTPEHHETO
Cropanusi, mapoBas TypOHUHA, ObITOBOM XOJOJIWUIIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
NOJIYYCHUSI COBPEMEHHBIX MaTepuajioB, B TOM 4YHUCJIE HAaHOMAaTepHalioB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3allliTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3zopaspsiHbIE JIAMITbl, TOJYIPOBOJHUKOBBIE MPUOOPHI, ralbBaHHKA.

11 KVIACC

Pa3znen 4. dinekrponmHaMuKa.

Tema 4. Maznumnoe noae.

B3anmopencTBue NOCTOSHHBIX MArHUTOB H  IPOBOJHHUKOB C TOKOM.
MarnutHoe mnoisie. Bexktop MarHuTHOM wuWHAYKUWUHW. [IpuHUMI cynepno3unun
MarHuTHBIX MTOJIeH. JIMHUY MarHUTHON WHITYKIIUU.

MarnutHoe 1oJie ITPOBOJHUKA ¢ TOKOM (TIPSIMOTO IIPOBOJHHUKA, KATYIIKU U
Kpyrosoro BuTka). OnsIT Dpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHiia, e€ HanpaBlIieHUE U MOYJb. [[BHKEHHUE 3apsiKEHHOW YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM rose. Pabora cuiel Jlopenta.

MaruauTHoOe 1oJje B BemiecTBe. @eppoMarHeTuku, rapa- u JuaMarHeTUKH.



Texauueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IIPUMCHCHHC

MTOCTOSIHHBIX MAarHuTOB, AJIEKTPOMArHuTOB, TECTEeP-MYIbTUMETP,
AJICKTPOABUTATENh SIKOOH, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHna  nuHMM  MHOYKIMA ~ MarHUTHOIO  IOJS  IOJOCOBOTO U
MOJAKOBOOOPA3HOT0 MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHMi MarHuTHOM MHAYKIAW TOJISI JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoperictBue 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JencrBue cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

HaGmonenue nBHKEHUSI MMyYKa 3JIE€KTPOHOB B MArHUTHOM TOJI€.

[Tpuanun NEUCTBUSA BJIEKTPOU3MEPUTEIILHOT O npudopa
MAarHUTORJEKTPUYECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopmnsie padomul, NPAKMUKYM.

HccnenoBaHne MarHUTHOTO MOJISI HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue neicTBUS MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenue cubl Amiepa.

N3yuenune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenrie MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMITepa.

Tema 5. InekmpomazHumnan UHOYKYUAL.

SIBiieHMEe DJIEKTPOMAarHUTHOM WHAYKUMHU. [IOTOK BekTOpa MarHUTHOU
uaaykuun. OJC uHAaykuuMu. 3aKoH AIEKTPOMAarHuTHOM uHaykuun Dapajes.
Buxpesoe anekrpudeckoe nose. Toku Pyko.

OJC uHAYyKUMU B NPOBOAHUKE, NBUKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
noJIe.

ITpasuiio Jlenua.

NunyktuBHOCTE. Karylika HWHAYKTMBHOCTH B LENH IOCTOSHHOIO TOKA.
Arnenune camonnaykuu. 3J1C caMOMHAYKIUY.

DHeprus MarHUTHOTO TOJISI KaTYIIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: WMHAYKIMOHHAS
[€4b, COJICHOMU/I, 3aIINTA OT AJIEKTPU3ALMU TEN MPU ABUKEHUNA B MATHUTHOM MOJIE
3emmu.

Hemoncmpayuu.

HaGmroenne siBJeHUS 3JIEKTPOMarHUTHOM WHTYKITHH.

UccnepoBanue 3aBucumoct IJ[C WHAYKIUMU OT CKOPOCTH HU3MEHEHUS
MAarHUTHOIO MOTOKA.



IIpasuio Jlenna.

[lagenve MaruuTa B alIOMUHUEBON (MeIHOM) TpyoOe.

SIBrieHMEe CaMOMHYKIIVH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMM OT CKOPOCTH H3MEHEHUS
CHUJIbI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie pabomeol, nPAKMUKYM.

HccnenoBanue siBJIEHUS 3JIEKTPOMArHUTHOM UHAYKITUU.

Onpenenenre MHAYKIUU BUXPEBOTO MAarHUTHOTO MOJISI.

HccnenoBanue siBJICHUS CAMOUHAYKITUH.

COopka MOJIeIH JIEKTPOMArHuTHOT'O TeHepaTopa.

Paznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHas cuctema. CBOOOIHBIE KOJICOAHNS.

["apmonnueckue kosieOanus. KuHemarnueckoe M JUHAMHYECKOE OIMHMCAHUE.
DHepreTuyecKoe onucaHue (3aKOH COXPAaHEHHS MEXaHMYECKOH 3Hepruu). BeiBoa
JTUHAMHUYECKOT'0 OMUCAHUS TAPMOHUYECKHX KOJICOAHUM U3 MX SHEPreTUYECKOrO M
KMHEMaTHU4Y€CKOIO OMKUCAHUS.

Ammumtyna u (daza konebanuii. CBsi3b aMIUTUTYIbl KOJEOAHUM HMCXOTHOM
BEJIMYUHBI C aMILTUTYIaMH KojeOaHu €€ CKOPOCTH U YCKOPCHHUSI.

[lepuon m uacrora konebanuii. Ilepuos Mayibix CBOOOJHBIX KoJeOaHUMU
MaTeMaTH4YeCKoro MasTHHUKA. Ilepuon CBOOOMHBIX KOJICOAHUH IPYKUHHOTO
MasITHHKA.

[TonsaTue o 3aryxaromux Konebanusx. BeiHyX1eHHbIe KoneOaHus. Pe3onaHc.
Pe3onancnas kpuBas. BimsHue 3aryxaHuss Ha BHJ PE30OHAHCHOM KpPHUBOM.
ABTOKOJICOaHMS.

TexHnueckrue ycTpoONCTBa U TEXHOJOTUYECKHUE MPOIECCHl: METPOHOM, Yachl,
KaueJ, My3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

Jemoncmpayuu.

3anuch Koj1e0aTeIbHOTO JBUKEHHUS.

HabmroieHre He3aBUCMMOCTH TIepHoia MaJIbIX KOJeOaHU Ipy3a Ha HUTH OT
aAMILTUTY/IBIL.

HccnenoBanue 3aTyXarmnux KojaeOaHUi U 3aBUCUMOCTH IEpHoJia CBOOOTHBIX
KoJIcOaHUH OT CONPOTHUBIICHHUS.

HccnenoBanue KoJjieOaHU Tpy3a Ha MACCHUBHOW TMPYXKHHE C IEINbIO
(hopMHUpOBaHUS MPEIACTABICHUHN 00 HeaTbHON MOJCIH NPYKUHHOT'O MasTHUKA.

3aKOH COXpaHEHHMs YHEPrUuu NPH KOJICOAHUAX Ipy3a HA MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOaAHUH.

Hab6mronenne pe3onanca.



Yuenuueckuit sxcnepumenm, nabopamopruie padbomol, npaKmMuUKym.

N3mepenue mnepuoja CBOOOJHBIX KOJEOAHUW HUTSHOTO M MPYXKUHHOTO
MasITHUKOB.

N3ydyeHune 3akOHOB ABMKEHUS TEa B X0J1€ KOJICOaHUI Ha yIIPYroM IMOBECE.

N3yuyeHne nBUKEHUS HUTSHOIO MasiTHUKA.

[IpeoOpa3zoBaHue FHEPTUU B IPY>KUHHOM MAaSTHHKE.

HccnenoBanue yObIBaHUS aMITUTYbI 3aTYXAOIIUX KOJIEOaHUM.

HccrnenoBanue BEIHYXACHHBIX KOJeOaHUH.

Tema 2. Inekmpomaznumnsle Konebanus.

KonebGarensubiii koHTYp. CBOOOAHBIC JJIGKTPOMArHUTHBIC KOJIEOAHUS B
ujeallbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIUTYAbI
3apsijia KOHAEHcaTopa C aMIUIMTYA0M CUIIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPrUuu B UA€aIHLHOM KOJIeOaTeTbHOM KOHTYpE.

3aTyxarolume 3JIEKTPOMAarHUTHbIE KOJIeOaHuUs. BriHYyX/1€HHBIE
AJIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepeMeHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE H
JICHCTBYIOIIEE 3HAYEHHE CUJIBI TOKA W HANpsKEHUS TPU  pas3audHou (dopme
3aBUCUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CuHycouJanbHbI TEPEMEHHBIA TOK. Pe3uCTOp, KOHJEHCATOp M KaTyllKa
UHIYKTUBHOCTHU B LIEMH CHUHYCOMAAIBLHOI'O MEPEMEHHOr0 TOKa. PE30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Nneanpubiit  Tpanchopmartop. IlpousBoacTBo, mepemadya u moTpeOieHUE
3JIEKTPUYECKOU IHEPIUU.

OKOJIOTMYECKHE PHUCKH TPU MPOU3BOJACTBE 3JieKTposHepruu. KyneTypa
UCIOJIb30BAHUS JJIEKTPOIHEPT MU B TOBCEAHEBHOM JKU3HHU.

TexHnueckne yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: AIEKTPUUECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTpoIepeay.

Hemoncmpayuu.

CBOOOTHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuutorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop HE3aTyXarOUIUX SJIECKTPOMArHUTHBIX KOJIEOAHUH.

Mopnenp 31eKTpOMarHuTHOTO reHepaTopa.

BriHyKeHHbIE CHHYCOUAANIbHBIE KOJICOaHMUsI.

Pe3ucrop, karymka WHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH NEPEMEHHOIO
TOKa.

Pe3oHanc mpu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTH M KOHJIEHCATOPA.



Y CTpoiCTBO ¥ IPUHIIUIT ACUCTBUS TpaHchopmaTopa.

Mopens THHUYN IEKTPONEPEIadn.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padbomol, npaKkmuxKym.

N3yuyenue Tpancopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKA Ye€pe3 IOCIEA0BATEIBHO COEAVMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

HaGmroneHue 351eKTpOMarHuTHOrO PE30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAHUNHbLE G0JIHDL.

MexaHnnueckue BOJIHBI, YCJIOBUSI HMX pacnpoctpaHenus. llomepeuHblie u
IpOJOJIbHBIE BOJHBL llepuon, CKOpOCTh pacnpoOCTpaHEHWUs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHMYECKUX BOJH: OTPAKEHUE, MPEOMIICHHE, HMHTEpPPEpEeHIUS U
mudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

[ITymoBOE 3arpsA3HEHNE OKPYKAIOIIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHSI M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuast oprieHTanys BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJICKTPOMArHUTHBIX ~ BOJIH:  OTPAKEHHUE,  MPEIOMIICHHE,
noJisipu3anus, uHTephepeHIus u qudpaKims.

[[lkana 37EKTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHOMIIBI pagUOCBA3U U TENEBUACHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYKAKOIIEH CPEMBIL.

TexHnueckne yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TeaedoH, CBU-neus,
yJIbTPa3BYKOBAsi JUArHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPaHEHUE TONEPEYHBIX U MPOJAOIBHBIX BOJH.

KoneOmromeecs Te€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTH JJIMHBI BOJHBI OT YaCTOThI KOJICOaHUH.

HaGmronenre oTpakeHus U MPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uarepdepeniiuu u 1upakiini MEXaHUYECKUX BOJIH.

AKYyCTUYECKHI pE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro IPUMEHEHHE.

HaGmronenne cBA3M TIPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIOW H
YacTOTOM KOJIeOaHUH.

HccnenoBanue CBOWCTB DJICKTPOMAarHUTHHIX  BOJIH: OTpa)X€HUE,
IPEIOMIICHHE, TTOJsIpr3arus, Judpaxiys, UHTephepeHITHs.

Oo6HapykeHre HHQPAKPACHOTO U yIbTPadHOIETOBOI0O U3TyUYCHUH.



Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacipoCcTpaHeHNs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssmonrHEHOE paclpOCTpaHEHUE CBETA B OJAHOPOJIHOU cpexne. JIyu csera.
TodeuHbIl UICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBera. [locTtpoeHue n3oOpakeHuil B
iockoM 3epkaie. Chepuueckue 3epkadia.

[Ipenomienue cBeTa. 3aKOHbBI IPEJIOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTeb
npesomiieHHsl. OTHOCUTENBHBIN MOKa3aTeNb MpesioMiIeHus. [IoCTOSITHCTBO 4acTOTHI
CBE€Ta M COOTHOLIECHHWE [JIMH BOJIH MPU MEPEXOJE MOHOXPOMATHUECKOTO CBETA
yepe3 IpaHuIly pas3zelia IByX ONTHYECKUX CPEX.

Xoxa nyueil B npusme. [ucnepcust cBera. CloxHBIA cocTaB O€Ioro CBeTa.
[Ber.

[Tonnoe BHyTpeHHEE OTpakeHue. lIpenenbHblid yroy MoJHOr0 BHYTPEHHETO
OTPaXKEHUS.

CoOuparome u pacceuBarouie JHH3bL. ToHKas JuH3a. DOKycHOe
paccTosiHUE M ONTHYECKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTh (DOKYCHOTO
paccTosiHUSL TOHKOM CcQepudecKod JMH3bI OT €€ T€OMETPUM U OTHOCUTEIHHOIO
MoKa3aTess IPeTOMIICHHS.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xoa ayya, MPOLIEAUIEro JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOM
ontuuecko ocu. llocTpoeHne wW300paKeHH TOYKM W OTpe3Ka MNpsSAMOW B
COOMPpAIOIIUX U PACCEUBAIOLIUX JIMH3AX U UX CHCTEMAaX.

Onrtuueckue npubopel. Pazpemaromnias crocoOHOCTh. ['71a3 Kak onrTuuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas onrtuka. HWutepdepenuns cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBusi HaOMIOACHUS MAKCUMyMOB W MHHHUMYMOB B HUHTEp(EpEeHIIMOHHOM
KapTHUHE OT JBYX KOTEpEHTHBIX MCTOYHMKOB. [IpuMepsl KiaccM4ecKux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakaus csera. [udpakiuoHHas pemérka. YciloBue HaOMOAEHUs
[JIABHBIX ~MAaKCUMYMOB IpUM NaJACHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

ITonspusanuus ceera.

TexHnueckne yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JIyNa,
nepuckon, (oToarnmnapar, MHUKPOCKON, MPOEKIMOHHBIA ammapaT, MPOCBETJICHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKIIMOHHAS PEIIETKA.



Hemoncmpayuu.

3aKOHBI OTPAYKEHHUS CBETA.

HccnenoBanne MpenoMIIeHUS CBETA.

Habmronenre noaHOro BHYTPEHHET0 OTpaykeHus. Mojiennb cBeToBoAa.

HccnenoBaHne XoAa CBETOBBIX IIYYKOB 4YeEpe3 IIOCKOMApAIIENIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanre cBOMCTB M300paKEHUM B JIMH3AX.

Mopnenu MUKpocKona, TEJIECKONa.

Hab6monenne uaTepdepeHiium creTa.

HaOmonenue 1BeTOB TOHKUX IMJIEHOK.

Hab6monenue nudpakium cBeTa.

N3ydyenne nudpakiiMOHHON PEIIETKH.

HaOmonenune nudpakiimoHHOTO CIEKTpa.

HaGmonenue nucriepcuu cBeTa.

Hab6ntoienre nosnsipuszanuu cBeTa.

[IpuMeHeHune NOISPOUI0B ISl U3YUEHUS MEXAHUYECKUX HAMPSIKCHUM.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, PAKMUKYM.

W3MepeHune nmokasaresis MpeaoMIIeHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pPACCTOSIHUSL OT BellecTBa (Ha
IpUMEPE KUIKUX JIHH3).

N3mepenne (poKycHOro pacCTOSHUSL PACCEUBAIOLIUX JIMH3.

[Tonydyenne n3o0pakeHUs: B CUCTEME U3 INTIOCKOT0 3€pKaia U JIUH3BI.

[Tonydyenue n3o00pakxeHUs: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKONMMYECKUX CUCTEM.

Habmonenue nudpakiuu, nHTEpHEepeHnn 1 MOJIIPU3aluM CBETa.

N3ydyeHue noasipu3alyuy CBETa, OTPAKEHHOIO OT MMOBEPXHOCTH AUAJIEKTPHKA.

N3ydenue naTepdepeHnn 1a3epHOTro U3Ty4eHHs Ha IBYX ILIETISIX.

HaGmonenue nucnepcuu.

Hab6mtonenue u uccnenoBanue qudpakiimOHHOTO CIEKTpa.

N3mepeHue JIMHbBI CBETOBOM BOJIHBI.

[lonydeHne cniekTpa U3JIy4eHHs] CBETOAMOJA MPU MOMOIIM AU(PAKIUOHHON
PELIETKH.

Pazgesn 6. OcHOBBI crienMaIbLHOI TEOPUH OTHOCHTEJIbHOCTH.

['panuubpl  NPUMEHHMMOCTHM  KJIaccMYeckor — mexaHuku.  [loctynarsl
CHEeUalbHON TEOPUN OTHOCHTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanust  Jlopenua.
VYcnoBue npuuMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPALLEHUE JJIVHBIL.

DOHeprusi 1 UMIYJbC PEISATUBUCTCKOM YaCTHUIIbI.



CBsi3b MacChl C SHEPrUei U UMITYJIbCOM PEISITUBUCTCKON YACTHUIIBI. DHEPrus
TTOKOSI.

TexHnueckne YCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECCHI: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEH 3aPSKEHHBIX YaCTHII.

YueHnyeckuit SKCIepUMEHT, J1a00paTopHbIe PaOOTHI, MPAKTUKYM.

OnpeneneHre UMIYJIbCa W DSHEPrUU  PEIITUBUCTCKUX  dYacTul[ (10
(doTtorpadusiM TPeKOB 3apsHKEHHBIX YACTULL B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBas pusuka.

Tema 1. KopnycKyaaphno-6011H080ii 0yaiu3m.

PaBHOBeCHOE TeIIOBOE M3NIydeHHE (M3IIydeHHE a0COIOTHO YEPHOTO TeEla).
3akoH cmenieHnd Buna. ' mnores3a [lnanka o kBaHTax.

@DOTOHBL. DHEPruUsi U UMIYJILC (HOTOHA.

doroaddexr. Onbitel A. I'. CtoneroBa. 3akonbl poTodddekra. YpaBHeHHE
Oitnirerina it poroaddekra. «KpacHas rpanuna» dpororddexra.

JlaBnenue cBerta (B YACTHOCTH, [IaBIICHHME CBeTa Ha  aOCOJIOTHO
MOTJIONIAIONIYI0 M a0COJIOTHO OTpakarollyro moBepxHOCTh). Ombitel I1. H.
JleGenena.

BonHoBbIe cBOMcTBa yactull. Bomusl ae bpoitns. J{nuna BonHb! e bpounsa u
pasMepsl  00JacTH  JIOKaNU3aluu JABWXKYyIIehcss vacTuipl. KoprnyckymnspHo-
BOJIHOBOM nyanu3Mm. Jludpakius 3JeKTPOHOB HAa KpUCTaIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONpeneaEéHHOCTEN
I'eiizenbepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIIEKTPOMETP,
dorornement, GOTOAATYNK, TYHHEIBHBIH MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJIUO/.

Hemoncmpayuu.

dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO oTodrddekra.

HccnegoBanve  3aBUCMMOCTH  COMNPOTHUBIICHHS  MOJYIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Ceeroguo.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

Hccnenosanue poropesuctopa.

Nsmepenue nmocrosHHoi [11anka Ha ocHOBE ucciaeaoBanus Gporodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAMO/ OT HAMPSIKEHMUS.



Tema 2. Quzuka amoma.

OneITEl MO HCCIENOBAHHUIO CTPOEHUA aroma. IlmanerapHas momens aTtoma
Pesepdopna.

[locrynatel bopa. U3nydyenne u nornouieHrue (OTOHOB MPH MEPEXOJEe aToMa
C OJIHOTO YPOBHS YHEPIUU HA APYIrOM.

Buapl ciektpoB. CrieKTp ypOBHEN HEPTUU aTOMa BOAOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE U3JIydeHue cBeTa. Jlasep.

TexHuyeckne yCTpOWCTBA U TEXHOJOTHMYECKHE MPOLIECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbitTa Pesepdopra.

Hab6mtoienre TuHeN4aThiX CIIEKTPOB.

Y CTpOUCTBO U AENCTBUE CUETUNKA HOHU3UPYIOIINX YACTHLI.

Ornpenenenye NIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUS.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

HabmroieHre muHeyaToro cuekTpa.

HccenenoBanue CriekTpa pa3peKEHHOIo0 aTOMapHOro BOJOPOJIAa U U3MEPEHHUE
noctositHHoM Punbepra.

Tema 3. Du3zuka amomHo20 A0pa u INEMEHMAPHHIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenoepra—MBanenko. 3apsia sigpa. MaccoBoe
yucio sapa. U3oromnsl.

PanunoaktuBHOCTh. Alnbda-pacnan. ONEKTPOHHBII M TO3UTPOHHBIN Oera-
pacnan. ['amma-usinydeHue.

3aKOH pPaJMOAaKTUBHOrO pacnaaa. PaanoakTUBHBIE H30TOIBI B TPHUPOJIE.
CBolicTBa MOHMU3UPYIOLIETO M3Jy4eHUs. BiMsHHE paiMOaKTUBHOCTH Ha >KUBBIE
opranusmbl. EcrecTBeHHbIN (hoH n3nydenus. Jlo3umerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledekt maccsl spa.

SAnepuble peakiuu. Jlenenue u cunrtes suep. SAnepusie peaktopsl. [IpoOieMsl
YIIPABJIIEMOrO0 TEPMOSAEPHOIO CHUHTE3a. OKOJOTMYECKUE aCIEKThl Pa3BUTHS
SIEPHON DHEPTETUKH.

MeTtoibl perucTpaiu U UCCIEIOBAHUS YJIEMEHTAPHBIX YACTHIL.

OyHAaMEHTalIbHbIE B3aUMOJCUCTBUsA. bapvOHBI, ME30HBI U JICNTOHBL
[IpencraBnenue o Crangaptaoit moaenu. KBapk-ritooHHas MOJENb aApOHOB.

®usuka 3a npenenamu CrangaptHod moaenu. TémHas marepus U TEMHas
SHEprusl.

EanHcTBO pr3nyeckoil KapTUHBI MUpA.
TexHnueckne yCcTporucTBa U TEXHOJIOIMYECKHUE MTPOLECCHI: T03UMETp, Kamepa

Bunbcona, siepHbIi  peakTop, TEPMOSNEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE€30HaHCHAas ToMorpadus.



Yuenuueckuit sxcnepumenm, nabopamopruie padbomol, npaKmMuUKym.

HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paiioakTUBHOTO ()OHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3ydyeHue noriomeHus: OeTa-4acTull aTFOMUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTP OPU3UKH.

Oransl pa3BUTH aCTPOHOMMHU. [IprKIIaqHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMHH. [IpuMEeHUMOCTh 3aKOHOB (DUBUKH JJI1 OOBSICHEHUS TPUPOIBI
KOCMUYECKUX OOBEKTOB.

Metoasl acTpoHOMUYECKUX HcchegoBaHui. COBpEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIBI, BHEATMOC(hepHasi aCTPOHOMHUSL.

Bun 3Bé3nHoro Heba. Co3Be3nusi, sipkue 3BE3bI, IJIAHEThl, UX BUAUMOE
JBUYKECHHUE.

Conneynas cucrema.

Connue. ConHevyHas akTUBHOCTb. Mcrounnk sHeprun CoJiHIA U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J(MarpaMma «CHeKTpaibHbBINA KlIacc —
CBETUMOCTb». 3BE3MBI TJIABHOM IMOCIEAOBATEIbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTb» ISl 3BE3]l TJIaBHOW MOCIIEN0BATEIbHOCTH. BHYTpEHHEE CTPOCHHE
3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U 3Boonnu ConHna u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBukenue CoJiHIAa B
lNanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE AbIPBI B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazoeranue rajakTuk.
Teopus bosbioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxkue naonwoenus.

HaGmonenus: 3B€31HOr0 Heba HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUIOKEHUM JI ONpPEETCHUS MOJ0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3aus CEeBEpHOro MONyapus U SAPKUE
3BE3/bI.

HaGmonenuss B Teneckon JIyHBI, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOILICHUH.

Pu3n4ecKuH NPaAKTUKYM.

CrniocoOb1 n3MepeHus: (PU3NYECKUX BEIMYMH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIOTHBIE M OTHOCHUTEJIbHBIEC TIOTPEIIHOCTH U3MEPEHUN (HU3UUECKUX BEITUYHH.
OueHka rpaHul] NOrPENIHOCTEN.



[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCIEIOBAHUM  3aBUCUMOCTEU
(u3MUEeCKUX BEIMYMH, MPOBEpPKAa NPEIJIOKEHHBIX TUIOTE3 (BbIOOpP W3 PadoT,
ONMCAHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHUYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe padOTHI, TPAKTUKYM ).

Oo6o0maroee NOBTOPEHHUE.

O06o00uIeHne U cucreMaTu3anus COAEpXKaHMs pa3fesoB Kypca «MexaHHukay,
«MonekynspHas Qu3nka U TepMOAMHAMUKA», «DJEKTpoAuHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CHELUAIBHOW TEOPHUH OTHOCUTEIBHOCTH», «KBaHTOBas
buzukay, «IIEMEHThl aCTPOHOMHUHU U aCTPODUZUKI.

Ponpr Qu3ukn W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3THYECKOM cepax AesTEeIbHOCTU YeIOBEKa, POJb U MECTO (PU3UKH
U aCTPOHOMHH B COBPEMEHHOW HAay4dHOW KapTHHE MUpPA, 3HAUECHUE OMHCATEIHHOM,
CHUCTEMAaTU3UPYIOLIEH, OOBACHUTENbHOH W  MPOTHOCTUYECKON  (QyHKIUH
busnueckoi TeopuH, poiib GU3NUECKON TeOprH B (HOPMUPOBAHUU TIPE/ICTABICHUMN
0 (puzmueckoit KapTUHE MHUpa, MECTO (PU3HUECKON KapTHUHBI MUpa B OOIIEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUN O MPUPO/IE.

MexnpeaMeTHbie CBS3H.

N3ydyenne kypca @usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSA3EH C KypcaMu
MaTeMaTUKH, OMOJIOTMH, XUMHUH, Teorpa(uu U TEXHOJIOTHUH.

Mesrcnpeomemuvie nonHAmMUA, C6A3AHHBIE C USYUEHUEM MEMOO08 HAYUHO20
no3nanua: SBJICHUE, HAy4yHbId (PaKT, rumnoresa, QuUanyeckas BEIUYMHA, 3aKOH,
TEeOpusl, HaONIOJICHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJEIb, H3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEpUTETIbHBIC MPUOOPHI, udpoBas Jadbopatopus.

Mamemamuxka: penieHUE CHUCTEMbl YypaBHEHUW. TpuUroHOMeETpUyecKue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpHI M MX MPOEKIMH HA OCH KOOPIMHAT, CIOKEHHWE BEKTOPOB.
[IpousBoanble 37MeMeHTapHBIX (QyHKUUU. [Ipu3Haku mogoOus TPEyroJIbHUKOB,
onpeJieNICHNUE IOMIAAN TUIOCKUX PUryp u 00bEmMa Tel.

buonocus: >nekTpuueckue sBICHUS B JKUBOM MpUpOJE, KoJieOaTellbHbIE
JBUKEHUS B JKMBOM NIPUPOJIE, SKOJOTMYECKHE PHUCKH TpPU IPOU3BOJICTBE
AJEKTPOIHEPTUHU,  IEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIbTpa3ByKOBas JUAarHoCTHKa B MEIULHHE, ONTHYECKHE SBICHUS B JKUBOU
MIPUPOJIE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsI CTPYKTYpPa TBEPIBIX
T€1, MEXAaHU3Mbl OOpa30BaHUSI KPUCTAUIMYECKONM pEIIETKH, CIEKTPaTbHbIN
aHaJIN3.

T'eocpaghua: wmarHuTHBIE TIONMIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX DY,
(doTochEMKa 3eMHOIM MOBEPXHOCTH, cercMorpad.



Texnonozcusa: TPUMEHEHUE IIOCTOSSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
aneKTpoABUrarenb AkoOH, TeHepaTop MEPEMEHHOr0 TOKA, WHAYKLIHOHHAs Ie4b,
JIMHUHU 3JIEKTpOIEepeay, IEKTPOABUIaTelNlb, pajap, paguonpUEMHUK, TEIEBU30D,
anTeHHa, TtenepoH, CBY-neub, ynbTpa3ByKOBas JAMArHOCTUKAa B TEXHUKE,
IPOEKIMOHHBII amnmapar, BOJIOKOHHAsI ONTHKA, COJIHEUHasi OaTapesi, CHyTHUKOBBIE
NPUEMHHKH, AE€PHAS SHEPTETUKA U DKOJIOTMYECKHUE ACTIEKTHI €€ PA3BUTHSL.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJbTaThl OCBOCHHsS YyueOHoro mnpeamera «Dusnkay
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHEHTAaLWN, TMO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM EHHOCTSIM POCCUMCKOro OOIIECTBa, paCHIMPEHUE MKU3HEHHOIO
ONBITA U ONBITA AEATEIBHOCTH B IPOLIECCE peaM3allii OCHOBHBIX HAIIPABICHUN
BOCIIUTATEJIbHOW JIEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

rPaskKJIaHCKOr0 BOCIIMTAHUS:

e Cc(hOPMUPOBAHHOCTh TPAKIAHCKOW  MO3UIMH  OOydYaromerocs  Kak
aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHATHE TPAAUIUOHHBIX OOIIECYEIIOBEYECKUX T'YMAaHUCTUYECKUX H
JEMOKPAaTHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO IEATEIBHOCTb B HHTEPECAX IPAXKIAHCKOIO
oOuiecTBa, y4acTBOBaTb B CAaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aMMOJCHCTBOBATh C  COLUHAIBHBIMM  WHCTUTYTAMH B
COOTBETCTBUU C UX QYHKIUSAMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOU AEATEIBHOCTH.

NATPUOTHYECKOI 0 BOCIIUTAHMSA:

e c(hopMuUpPOBaHHOCTH POCCUICKOU rpaXk 1aHCKOU VUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00JaCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEICHHS;

e CHOCOOHOCTH OLIEHMBATh CUTYAallMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCJIE B JEATEIBHOCTH YYEHOIO;

e OCO3HaHHUE JINYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOrO OyIyILETO.

3CTETUYECKOr 0 BOCIIMTAHUS:

e DOCTETMYECKOE OTHOLICHHE K MHPY, BKIIOYAsAd OCTETUKY HAy4HOIO
TBOPYECTBA, MPUCYILIET0 (PUINYECKOIN HAYKE.



TPYAOBOIo BOCIIMTAHUA:

MHTEpEeC K pa3iuuHbiM chepaM npodhecCUOHATLHON NESITEIbHOCTH, B TOM
YUCJie CBA3AHHBIM C (U3MKOW U TEXHHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayliel mpodeccuu U peam30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIE TTaHBbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30oBaHUIO W CaMOO0Opa3OBaHUIO B
o0iacTh PU3MKHU Ha TPOTSHKECHUU BCEH KU3HH.

IKOJOIrHI4€¢CKOro BOCIinTaHus:

c(OpPMUPOBAHHOCTh AKOJIOTHUYECKON KYJIBTYpbI, OCO3HAHHE TI00AIBHOTO
XapakTepa AKOJIOTHIECKUX TPOOIIeM;

MJIAHUPOBAHUE U OCYIIECTBIICHHE JCUCTBUH B OKpYy)Karollell cpene Ha
OCHOBE 3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacHIMpeHUe OMbITa JIESITEIBbHOCTH 3KOJIOTMYECKOW HAMpaBICHHOCTH Ha
OCHOBE MMEIOIINXCA 3HAaHUH 10 (PU3MKe.

HECHHOCTHU HAYYHOI'O MO3HAHUS

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKH;

OCO3HAHUE IIEHHOCTHW HAy4YHOW JMESITENbHOCTH, FOTOBHOCTH B IIpOIIECcCE
U3Y4YCHUS (PU3MKH OCYIICCTBIISITh MPOCKTHYI0 M HUCCIEI0BATEIbCKYIO
NEATeIbHOCTh UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBbIe JJornueckue 1eMCTBUA:

CaMOCTOATENbHO  (POPMYTUPOBATh W  aKTYalIM3UpPOBaTh  MpoOIsiEeMYy,
paccMarpUBaTh €€ BCECTOPOHHE;

ONPENENATh LN ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUS,

BBIBILATH 3aKOHOMEPHOCTH U IMPOTUBOpPEYUs B PacCMaTpUBAEMbIX
buznyecKux ABICHUIX;

pa3pabaThiBaTh IUIaH pelIeHUs MPOOIeMBbl C YUETOM aHAJIN3a UMEIOLIUXCS
MAaTE€pUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3yIbTAaTOB LIEISAM, OLIEHUBATh PUCKU MTOCIEACTBUI AEATEIBHOCTH;
KOOPAUHUPOBATb M  BBINOJHATH pabOTy B YCIOBUSX PEAIbHOIO,
BUPTYaJIbHOI'O 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEILICHUH KU3HEHHBIX IPOOJIEM.



ba3oBble ucciaenoBarelbCKue AeMCTBHS:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU TMOHATHIMHU U METOAAMHU
(bu3nUecKor HayKu;

BJIQJICTh ~ HaBBIKAMH  Y4COHO-HCCIICIOBATEIhCKOH W MPOCKTHOU
JeATeIbHOCTH B 00J1acTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TIOMCKY METOJNOB pEIIeHHs 3a7ad  (PU3udecKkoro
COJZIepKaHUsI, MPUMEHCHHIO PAa3IMYHBIX METOOB ITO3HAHMUS;

BJIQJICTh BHUJAMH JIEATEILHOCTH IO TIOJYyYE€HHWIO HOBOTO 3HAHMS, €ro
HWHTEPIpETaIi, MPEOoOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YISOHBIX
CUTyallusiX, B TOM YHCJIE TIPH CO3JaHUU YYEOHBIX MPOEKTOB B 00JIACTH
busuKuy;

BBISBJIATh MPUYUHHO-CIICACTBEHHBIC CBS3U M aKTyaJIM3WpOBaTh 3ajaady,
BBIBUTATh THUMOTE3y €€ pelieHus, HaXOAUTh apPryMEHTHI  JIs
JIOKa3aTeJIbCTBA CBOMX YTBEPIXKJICHUMU, 3a/JaBaTh IMapaMEeTPbl U KPUTCPHH
peIICHNUS,

aHAJIM3UPOBATh IIOJYYEHHBIC B XOJE pCEIICHUS 3aJadyd Pe3YJIbTaThI,
KPUTHYECKH OLICHUBATh MX JIOCTOBEPHOCTD, IPOrHO3UPOBATH U3MECHECHHE B
HOBBIX yCIIOBUSX;

CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 00pazoBaTEIbHOM
JEATETHHOCTH, B TOM YHCIIC TIPH U3yYeHUHN (HU3HUKU;

JlaBaTh OLICHKY HOBBIM CHUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;,
YMETh TIEPEHOCUTh 3HAaHHWS 10 (QU3HKE B TPAKTHYECKYIO 0O0JacTh
KA3HEAEATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei;
BBIJIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TTOIXOIBI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 337]a4H, TOMyCKAIONME ATbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ undopmanmeii:

BJIaJIETh HABBIKAMU MONydyeHUs1 nHpopManuu (GpU3NUecKoro coaepKaHus
U3 HWCTOYHHMKOB PAa3HBIX THIIOB, CAMOCTOSITEIHHO OCYIIECTBIATH TOHUCK,
aHaIM3, CHUCTEMATH3aIlMI0 W HWHTEPHpETaruio MHPOpMAMH pa3InIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUSI,;

OLICHMBATh JIOCTOBEPHOCTh UH(POPMAIUH;

UCIIOJIb30BaTh CpPEACTBA HWH(POPMAIMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTUA B  PENICHUHW  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpPraHM3aAIlMOHHBIX 337a4 C COOJIOJICHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKA O€30MMaCHOCTH, THUTHCHBI, PECypCcOCOCpPEKCHHS, TPABOBBIX M
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 6€301MacHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOIO COAEPX AHUSA B pa3IMUHBIX (hopmarax c
y4€TOM Ha3HayeHus HWHQOpMalMM U LEIEBOW ayauTOpUH, BbIOWpas
ONTUMaIbHYIO (POPMY MPEACTABICHUS U BU3YyAIIU3ALIUH.

KOMMyHl/IKaTHBHble YHUBEPCAJIBLHBIC yqeﬁnble IleﬁCTBHSI:

OCYIIECTBJIATh OOIIEHHE Ha YypoKax (U3UKK U BO BHE-YPOUHOU
NeSITeNbHOCTH;

pacro3HaBaTh TMPEANOCHUIKM KOHQIMKTHBIX CUTyallud M CMATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHUS C WCIOJIb30BAHUEM
S3BIKOBBIX CPEICTB;

NOHMMATh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW |
WHJMBUTYaTIbHON paOOThI;

BbIOMpAaTh TEMATHUKy M METOJABI COBMECTHBIX ACUCTBUN C y4€TOM OOILIUX
MHTEPECOB U BO3MOYKHOCTEHN Ka)0ro YjeHa KOJIJICKTHUBA,

OPUHUMATh €M COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHUKEHHUIO: COCTaBJIATh IUJIaH
JEHCTBUM, pacpeAesATh POl C yUETOM MHEHUIN y4aCTHUKOB, 00CYXJ1aTh
pe3yabTaThl COBMECTHOM paboTHI,

OLICHUBATh KAaueCTBO CBOErO BKJIAJa M KaXJOr0 y4aCTHUKAa KOMaHJbl B
o0l pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE TPOEKTHI, OLEHUBAThb WJIEH C IO3ULUHA HOBU3HBI,
OPUTMHATBHOCTH, MPAKTUIECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATErMUECKOe TOBEACHHE B Pa3IUYHBIX
CUTyallUsiX,  HOpPOSIBISATH  TBOPUYECTBO UM BOOOpakeHue,  ObITh
WHUIIHATUBHBIM.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE YUeOHbIE el CTBUS
Camoopranmzanmsi:

CaAMOCTOAATEJIbHO ~ OCYILECTBIISITh  [O3HABAaTEIbHYIO  JAESITEIBbHOCTh B
obmactd UMK U aCTPOHOMHUH, BBISIBIATH MPOOJIEMBbI, CTaBUTh U
(dopMyIupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIFHO COCTABJIATDH IUIAH PEHICHUS] PACUETHBIX U KaueCTBEHHBIX
3aj1a4, TUIaH BBIIOJIHEHUS MPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIMXCS
PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIIOUTCHHUH;

JlaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

paclupaTh  paMKd ~ y4eOHOro mpeaMera Ha  OCHOBE  JIMUHBIX
MIPEATIOYTEHHM;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, Oparb Ha ceo0s
OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;



COCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHHUIO IPYAMIMH B 00IaCTH
(U3HMKK, TOCTOSHHO MOBBIIATh CBOW 0OOpa30BATENIbHBIA U KYJbTYPHBIN
YPOBCHb.

CaMOKOHTp 0J/1b, AMOIUOHAJILHbIN HHTE/JIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BIIQJICTh HAaBBIKAMU [O3HABaTEJIbHOW pedIeKCuu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;

UCIOJIb30BaTh TPHUEMBI pedJIeKCUM Il OIICHKW CHUTYyalllH, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHWBATh PUCKU W CBOECBPEMEHHO IMPUHUMATh PEUICHUS MO HX
CHYDKCHHUIO;

MPUHAMATh MOTHBBI M APTyYMEHTHI JPYIMX IPU aHAIU3E PE3YJIbTATOB
JICATEIIBHOCTH;

MIPUHUMATh ce0s1, TOHMMasi CBOM HEJO0CTATKU U JJOCTOUHCTBA,

NPUHUMATh MOTHBBI U APTYMEHTBhl JPYIUX [PU AHAIU3E PE3YJIbTATOB
JICATEIIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIMIHOKHU.

B mporecce moCTHXKEHUS JIMYHOCTHBIX PE3YJBTATOB OCBOCHHS MPOTPAMMBEI T10
bu3uke I ypOBHSA CpeaHero oOmiero oOpa3oBaHUS y  OOyYaromIuxcs

COBEPIIECHCTBYETCS AMOIMOHATTHLHBIH WHTEJUIEKT, TIPEATOIar AFOIITHA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAHWSA,  BKJIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMAaTh  CBOE

HYMOIIMOHAIILHOE COCTOSIHUE, BUIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
YMOLIMOHAIILHOM c(epbl, OBbITH YBEPEHHBIM B CEO€;

CaMOpPETyJIMPOBaHUs, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTH aJalTUPOBATHCA K
HYMOLIMOHAILHBIM U3MEHEHUSIM U TPOSBIATh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKIIOYAIOIIEH CTPEMIICHUE K TOCTHKEHUIO LEIU
U ycnexy, ONTUMHU3M, UHUIMATUBHOCTh, YMEHUE JEHCTBOBAaTh, UCXOAS U3
CBOUX BO3MOXHOCTEH;

OMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHHUMATh  SMOIIMOHAIBHOE
COCTOSIHUE JPYTUX, Y4YUTHIBaThb €ro IMpPU OCYIIECTBICHUH OOILEHUS,
CIIOCOOHOCTBH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLMANbHBIX  HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPauBaTh
OTHOILEHUSI C JAPYTUMHU JIIOJbMHU, 3a00TUTHCS, MPOSIBIATH HHTEPEC U
paspemiaTth KOH(GIUKTHI.



[NPEAMETHBIE PE3VYJIbTATDI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE pe3yibTaThl Ha YrIyOJEHHOM
YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUI:

NOHUMAaTh POdb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COIMAIbHOM H JITHYEeCKOW cdepax AesTenbHOCTH
YeJIOBEKa, POJIb U MECTO (PM3UKU B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIe, OOBIACHUTEILHON W
MPOTHOCTUYECKOW ~ (QYHKIUNA  QU3MYECKOM TEOpUHM —  MEXaHHKH,
MOJIEKYJSIPHOM (PU3UKU M TEPMOAMHAMHUKU, POJIb (PU3UUYECKOW TEOpUHU B
dbopMupoBaHUY MPEACTABICHUHN O (PU3MUECKOI KapTUHE MUPA;

pa3nuyarh YCJIOBHS TMPUMEHUMOCTH MojeNed (u3NuecKux Tel Hu
MpoleccoB (SIBICHUN): WHEpLUHAbHAs CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TENO, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBH)KECHHE,
CBOOOJIHOE TMaJicHue, aOCOMOTHO yrpyras aedopMmanus, aOCOIIOTHO
yIIpyroe u abCONIOTHO HEYIPYTrOe CTOJKHOBEHUS, MOJIEIIN ra3a, )KUJIKOCTH
U TBEPAOro (KPUCTALIMYECKOT0) TeNa, UACaTbHbIN ra3, TOUSUHbIN 3apsi,
OJTHOPOJHOE 3JIEKTPUYECKOE I10JIE;

paznuyaTh YCJIOBUS (TpaHUIlbl, 00JacTH) MNPUMEHUMOCTH (PUHMUYECKUX
3aKOHOB, TTOHMMaTh BCEOOIIMN XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB W
OrPAaHMYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB,;

aHATM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOIECCHl U  SIBJICHMS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUSI M 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBHXKEHHS, (OPMYJbl KHMHEMAaTUKU PaBHOYCKOPEHHOTO
JBUKEHUsSI, TpeoOpa3zoBaHus [amuiess A CKOPOCTH W TEPEMEIICHHUS,
3akoHbl HbIOTOHA, TMNPUHLMI  OTHOCUTEIBHOCTHM [ 'anmuies, 3aKoH
BCEMUPHOI'O TATOTEHHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPruHr, CBSI3b PabOThl CWJIBI C M3MEHEHHWEM MEXaHWYECKOM BSHEpIHH,
YCIIOBUS paBHOBECHS TBEPAOro Tena), MpPU ITOM HCIOIb30BAThH
MaTeMaTH4YecKoe BBIPAYKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumes, BTOporo
U TpEeThero 3aKkOHOB HbIOTOHA, 3aKOHOB COXpaHEHUsI HMIyJbca U
MEXaHUYECKOUN YHEPTrUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHAJIU3UPOBATH U OOBSICHATH TEIJIOBBIC MPOIECCH U SBJICHUS, UCTIOIb3YS
ocHOoBHble monoxkeHuss MKT u 3akoHbl MOJIEKYJISIpHOM (U3UKA U
TEPMOJIMHAMHUKHN (CBSI3b  JIaBJICHUS HJCATLHOTO Tra3a CcO CpeaHeu
KUHETUYECKOM HDHEPrUed TEIUIOBOrO ABMKECHUS W KOHUEHTpALIMEU €ro
MOJIEKYJI, CBA3b TEMIIEpaTypbl BEIIECTBA CO CPEAHEN KHHETHYECKOU
SHEPruei TEMIOBOrO JBUKEHUS €r0 YaCTHIl, CBSA3b JAABJICHUS HIEATHLHOIO



raza C KOHUCHTpALIMEW MOJIEKYJI M €ro TEMIIEpaTypol, YpaBHEHUE
Menneneesa—Knaneiipona, mepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPAHEHHUsI SHEPrUU B TEIUIOBBIX IMPOIIECCaX), IPU TOM HCIIOJIb30BAThH
MaTEMATUYECKOE BBIPAXKECHHE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MeHneneeBa—Knanenpona;

aHAJIM3UPOBATh M OOBSCHATH JJICKTPUYECKUE SIBJICHHS, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIIUAILHOCTh
AJIEKTPOCTATUYECKOTO TOJsl, MPUHIUIT CYNEPIO3ULNU BJIECKTPUUECKUX
MOJICH, TTPU ATOM YyKasblBasi YCJIOBHUSI MPUMEHUMOCTHU 3akoHa Kysona, a
TaKK€ TMPAKTUYECKU Ba)KHbIE COOTHOLIEHWA: 3aKOHbI OMa Il ydacTka
UenyM WU JUIA 3aMKHYTOM D3JIEKTPUUYECKOW Lienu, 3akoH Jlxoyns—JIenua,
npasuna Kupxroda, 3akonsr @apajes A 3J1eKTpoIn3a);

ONMUCHIBATh (HU3UYECKUE TPOLECCHl U SBICHHS, MCIOIb3YyS BETUYMHBI:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIAa U CUCTEMBI TEJI, CHUJIA,
MOMEHT CHJIbl, JaBJCHUE, NOTCHUUAJIbHAs DSHEPrus, KUHETUYECKAs
DHEPrus, MEXaHWUYecKash SHeprusi, pabora CHJbl, HEHTPOCTPEMUTEIHHOE
YCKOpEHHME, CHJIa TSKECTH, CUJa YINPYTrOCTH, CUJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJCHUCTBUA Tela ¢ 3emiiéid BOJMM3M €€ TMOBEPXHOCTH,
SHEpPrusi ynpyrou aedopMaruu MNPYKHUHBI, KOJIMYECTBO  TEIJIOTHI,
abcoroTHasl TemIiepaTypa Teja, paboTa B TepMOAMHAMUKE, BHYTPEHHSS
SHEPrus WACATLHOIO OJHOATOMHOIO rasa, padoTa HACalbHOrO rasa,
OTHOCUTENIbHAS BIAXHOCTH Bo3ayxa, KIIJI wuaeanbHOro TEMiIoBOro
JIBUTATENS; DIEKTPUUECKOE TOJIE, HANPSHKEHHOCTD SJIEKTPUUYECKOIO ITOJIS,
HaNpsHDKEHHOCTh TOJIST TOYEYHOrO 3apsiia WM 3apshKeHHOTO Iapa B
BAKYyME€ W B JUAJICKTPUKE, MNOTEHUHAT 3JEKTPOCTATUYECKOTO IIOJIS,
pPa3HOCTh  MOTEHLMAJIOB, JJEKTPOABMXKYIIAs  CWia, CHJIAa  TOKAa,
HalpsDKEHWE, MOIIHOCTh TOKa, »JJEKTpuyYecKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBICHUE Y4YaCTKA LENU C IOCJIEIOBATEIBHBIM M
MapajuIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS NEKTPUUECKOT O MOJIS
KOHJICHCATOpa;

OOBSICHATb  OCOOCHHOCTHM  MPOTEKaHUs  (PUIMYECKUX  SBJICHUM:
MEXaHUYECKOE JBUKECHUE, TEIUIOBOE JBUKCHUE YACTHUIl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, Nuddy3us, ucrapeHue,
KUIIEHUE W KOHJICHCAIIUS, IIJIaBJIEHUE U KPUCTAJUIM3ALIMS, HAPABICHHOCTh
TEIUIONIEPEIAuM, JIEKTPU3ALUS TEJ, SKBUNOTECHIUAIBHOCTh MOBEPXHOCTH
3apsKEHHOT O ITPOBOJIHHKA;

MPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BEIIMUUHBI OT
JPyrod €  HCHOJIb30BAaHWEM  TIPSAMBIX  HU3MEPEHUH, TMpU  ATOM



KOHCTPYHMPOBATh YCTAaHOBKY, (DHUKCHPOBATh pE3yIbTaThl IMOJY4EHHON
3aBHCHMOCTA (PU3WYECKHX BEIMYWH B BHUAC TpadhUKOB C YUETOM
aOCOJIIOTHBIX MOTPEIIHOCTEH 3MEPEHUH, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM
HCCJICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (U3MYCCKUX BEIMYMH, IPH ITOM
BBIOWPATh ONTHUMAJILHBIA METOJ] M3MEPECHHS, OIEHWBATh a0CONFOTHBIC U
OTHOCHUTEIIbHBIC TTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPCHUI;
IIPOBOJIUTH OMBITHI IO MTPOBEPKE MPEIJIOKESHHON THITOTE3bI: IIAHUPOBATH
AKCIIEPUMEHT, COOMPATh YKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTM3UPOBATh
MOJIYYCHHBIE PE3YNbTAaThl M JENaTh BBIBOJ O CTAaTyce NPEIJIOKCHHOU
TUIOTE3bI;

coOJr01aTh IpaBujia O€30MacHOr0 TpyAa MPHU MPOBEACHUU HCCIICIOBAHUM
B paMKax y4yeOHOro OKCIHEpUMEHTa, MpaKTHKymMa ©  ydeOHO-
HCCIIEAOBATEILCKOM M TPOCKTHOM JEATEIbHOCTU C HCIOJIb30BAaHHUEM
HU3MEPUTEIHHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHHUS;

pemarb pacu€THbIE 3a7ayd C SBHO 3aJJaHHOW M HESIBHO 3aJlaHHOMU
dbu3nYecKor MOJCNIBbIO: Ha OCHOBAHWHM aHaIHM3a YCIOBHS OO0OOCHOBBIBATH
BBIOOp (pu3Mueckoil MojenM, OTBeUawollell TpeOOBaHUAM  3a/layuu,
IMPUMEHATH,  (POPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IIOCTYJIAThI
(GU3MYEeCKUX TEOpUH TPU WCIOJH30BAaHUM MATEeMaTHYECKUX METO/IOB
peIIeHuUs 3a7a4, MIPOBOJANTH PAacYEThl HA OCHOBAHUHU MUMEIOIINUXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJIbTaThl M KOPPEKTUPOBATh METOABI PEIICHHS C
y4€TOM MOJYYEHHBIX PE3YyJIbTATOB;

pemiath KadyeCTBEHHBIC 3alaud, TPeOyrolue NPUMEHEHHUS 3HAHWU W3
pa3HbIX Pa3eiioB Kypca (pU3MKH, a TaK)KE WHTETPAIlMU 3HAHUN U3 IPYruX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATHh JIOTHUECKYIO
LIETIOYKY PacCyKJICHUHN ¢ OMOPOH HA M3yYEeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pusnueckue sSBJICHUS;

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHWUS I OOBSICHCHHS OCHOBHBIX
MIPUHIIUIIOB Pa0OTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOIIECCOB;

MPUBOAUTL TPUMEPHl BKJIAJa POCCHUUCKUX U 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYIKAIOIIETO
MHpa, B pa3BUTHE TEXHUKH U TEXHOJIOTH;

aHAJM3UPOBATh W OLICHUBATH IOCJIEICTBUS OBITOBON M IIPOM3BOJICTBEHHOM
JEeATeIbHOCTA 4YeJIOBEKa, CBA3aHHONW ¢ (PU3MUECKUMH Tpolleccamu, C
MTO3UIINI IKOJIOTHYECKON 0€3011aCHOCTH, MPEICTABICHUH O palliOHAIBHOM
MPUPOIOINOIB30BAHNH, & TAKKE Pa3yMHOM HCIIOJNIb30BAHUHU JTOCTHIKECHHM



HAYKM M TEXHOJIOTUM JJIsl JAJBHEHIIEr0 Pa3BUTHS YEIIOBEUYECKOIrO
o011IeCTBA;

MPUMEHSTh Pa3IUYHbIe CIIOCOOBI PadoThl ¢ MHGOpManuen (U3NIECKOro
COJIEP)KaHUSI C HWCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTUH, TPH ITOM HCIOJB30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIC
TEXHOJIOTUU JJIA TIOWCKA, IMepepadOTKU W TPEABSBICHHUS Y4eOHOU U
HAYYHO-TIOMYJSIPHON WH(OPMAIMK, CTPYKTYPUPOBAHUSI M HHTEPIPETAIIUN
uHopMaIy, TONYYCHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAIM3UPOBATh  TIOJlydaeMyro  MHGOpPMAIM0 HW  OICHHMBAaTh €
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWM, TaK M Ha OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIUK;

MPOSIBIISATD OpraHu3alMOHHBIE u O03HaBaTEIbHbIC YMEHUS
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHHS  HOBBIX 3HAHWUH B TIpollecce
BBITIOJTHEHUS TPOEKTHBIX U y4EOHO-UCCIIE0BATENbCKUX pPadoT;

paboTaTh B TPYIIE C HWCIOJIHCHHEM pPAa3JIMYHBIX COIHUAILHBIX POJICH,
IJIAHUPOBATh PabOTy TPYIIIbI, pallMOHAIBHO paclpeleisaTh AesITEIbHOCTh
B HECTaHJApTHBIX CHUTYaIUsAX, aJIeKBAaTHO OLICHUBATh BKJIAJ KaXKJIOTO W3
YYaCTHUKOB TPYIIIHI B PEIICHHE paCCMaTPUBAEMOM TTPOOICMBI;

MPOSIBIISATh MOTUBAIIMIO K Oyaylieil mpodeCCHOHAIbHON AESITEIbHOCTH 10
CHENUAILHOCTAM (DU3UKO-TEXHUYECKOT0 TPOoduIs.

K koniy oOyuenuss B 11 knacce mpenMeTHbIE pe3yibTaThl Ha YriIyOJEHHOM

YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMEHUH:

MMOHUMATh POJb (PU3MKK B  DKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMATIBHOM M 3TUYECKOM cdepax AesTEIbHOCTH YeJIOBEKa, POJib U MECTO
¢u3MK B COBPEMEHHON Hay4YHOH KapTHMHE MHpa, pOJb aCTPOHOMHUH B
MPAaKTUYECKOM  JEATEIbHOCTM 4YEJIOBEKA M  JAJIbHEHUIIEM Hay4dHO-
TEXHUYECKOM DPa3BUTHH, 3HAYECHHUE ONMMUCATEIILHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTETbHOW W MPOTHOCTHYECKON (PYHKIMIA (DU3NUECKOW TEOpHH —
ANEKTPOJIUHAMUKY, CIHEUHAIIBHOW TEOPUU OTHOCUTENBHOCTH, KBAaHTOBOM
¢busuku, pons (uznueckoil Teopur B (HOPMUPOBAHUU MPEICTABICHUN O
¢u3nyeckoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTUHBI MUpPa B 00IIEM
PANY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOLE;
pa3nuyarth YCJIOBHS NPUMEHHMMOCTH Mojeled (U3HYECKUX Tel H
MPOIIECCOB  (SIBJIGHUI): OJHOPOJHOE DJIEKTPUUYECKOE U  OJHOPOIHOE
MarHuTHOE MOJIsl, FTApMOHUYECKHE KOoleOaHusl, MaTEMaTUYECKU MasiTHUK,
WJICAIbHBIN TPYXUHHBIM MasiTHUK, TAPMOHUYECKUE BOJIHBI, HICAJIbHBIN
Kose0aTeNbHbI KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBAaHTOBOW MOJICIU CBETA;



pa3nuyaTth ycIoBHs (TpaHUIIbl, OOJACTH) MPUMEHUMOCTH (PUIUUIECKUX
3aKOHOB, NTOHMMaTh BCEOOIIMU XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB WU
OrPaHUYEHHOCTh UCMOJIb30BaHUS YACTHBIX 3aKOHOB,;

aHAJIM3UPOBATH U OOBICHATH 3JIEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIONb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl JJIEKTPOJUHAMHUKH U
CHEIMANbHOW  TEOPUM  OTHOCHUTEJILHOCTH  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOrO 3apsaa, cuna Awmmepa, cuna JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKUMHU B DJIEMEHTE DJJEKTPUYECKOW IeNH CO CKOPOCThIO
M3MEHEHHUSI  CWJIbI  TOKa,  MOCTYJaThl  CHEHUAIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHINITEITHA);

aHAJIU3UPOBATH U OOBACHATH KBAHTOBBIE MPOIIECCHI U SIBJIICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEWHA IS
dororddexra, mnepBbli W BTOpoM TocTynatel  bopa, mpuHIMI
COOTHOLIEHHUs HeomnpenenéHHocrel ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO M MACCOBOTO YMCEN W DHEPrUU B SIEPHBIX PEAKIMAX, 3aKOH
PaAOAaKTUBHOIO pacnazia);

OMHUCHIBATh (DPU3UUECKUE MPOLECCHl U SBICHUS, HCIOIb3YS BEITUYUHBI:
HaIPsLDKEHHOCTD JIEKTPUYECKOrO MOJIs, NOTEHIMA 3JIEKTPOCTaTHYECKOIO
MoJisl, Pa3HOCTh TMOTEHIMANOB, >JEKTPOABIKYIIAs CHJIA, WHIYKUIUA
MarHUTHOTO TOJIsl, MarHUTHBIM TMOTOK, cWia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABUKYIAA CUJIa CaMOMHAYKIUHU, SHEPrus MAarHUTHOTO TOJIs
MPOBOAHUKA C TOKOM, PEISTUBUCTCKUI UMIYJbC, TOJIHAs SHEPrus,
DHEPrUs TIOKOSI CBOOOJTHON YACTHIBI, DHEPrUsi M HUMITYJIbC (DOTOHA,
MacCOBO€ YUCJIO U 3apsj SApa, SHEPTUs CBSI3U SAIpa;

OOBSICHATH  OCOOEHHOCTHM  NPOTEKaHWs  (PU3UUYECKUX  SBIICHUM:
AIIEKTPOMArHUTHasl UHIYKIMs, CAMOMHIYKIIUS, pE30HAHC, MHTepdepeHus
BOJIH, Audpakuus, JUCHEpCHsi, TIOJHOE BHYTPEHHEE OTpaKeHHUeE,
dorosnekTpuueckuii dhdext (poroaddekr), anpda- m Oera-pacmagbl
a5ep, ramMmma-usiaydeHue saep, (pU3M4ecKue MPUHIMIBI CHEKTPAIBHOTO
aHayM3a 1 padOoThI J1a3epa;

ONPENENATh HAIMpPABICHUE WHIYKIIMM MarHUTHOTO MOJsi MPOBOJHHKA C
TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHua;

CTPOUTH U300paKEHHE, CO3/1aBAEMOE MJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M,
Y PacCUMUTHIBATh €0 XapaKTePUCTUKH;

MPUMEHSATHh OCHOBOIIOJAralwIlie acTPOHOMHYECKUE TMOHSTHUS, TEOPUH U
3aKOHBI JIJI1 aHajgu3a U OOBSCHEHHS  (U3MYECKHX  IIPOIIECCOB,
MPOUCXOJAIIMX B 3BE3/1aX, B 3BE3JHBIX CHCTEMaX, B MEKTaJIaKTHUYECKOMN
cpelie; NBUKEHUS HEOSCHBIX TeJ, BOJIOIMY 3BE3 U BeeneHHoil;



IPOBOJUTh HCCJENOBAHUE 3aBUCUMOCTEH (U3WYECKUX BEJIMYHUH C
UCTIONIb30BAaHUEM TMPSMBIX HM3MEPEHUH, TPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaThb pe3yJbTaThl MOJIYYEHHOH  3aBUCUMOCTHU
¢u3NuecKuX BEIMYMH B BHUAE TIpaduKkoB ¢ Y4ETOM aOCOMIOTHBIX
NOTPEeLIHOCTE  M3MEpEeHuM, JenaTh  BBIBOABI [0  pe3yibTaTram
WCCIICZIOBAHMS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHHUS (U3NYECKUX BEIUYUH, TPU ITOM
BbIOMpaTh ONTHMAJIbHBIA METOJ H3MEPEHMs], OLIEHWBAaTh aOCOJIOTHBIE U
OTHOCHUTEJbHBIE TIOTPEITHOCTH TIPSIMBIX U KOCBEHHBIX U3MEPECHUI;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bl: MJIAHUPOBAThH
HKCIIEPUMEHT, COOUpATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
NOJTly4YEHHbIE PE3yJbTaThl U J€JaTh BBIBOJ O CTaryce MpPEIJIOKEHHON
TUITOTE3BI;

OIMCHIBATh METO/IbI MOTYYEHHS HAYUYHbIX aCTPOHOMUYECKUX 3HAHUI;
coOJII0/1aTh MpaBuia O€30MaCHOrO TPy/Aa MPHU MPOBEACHUU HCCIIEIOBAHUIM
B paMKax ydyeOHOro OKCIEpUMEHTa, MpPaKTUKyMa M  ydeOHO-
UCCIIEZIOBATEIbCKOM M MPOEKTHOM NEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOr0 000PYI0BAHHUS;

pemaTh pacu€THble 3aJaud C SIBHO 33JaHHOM M HESBHO 3aJaHHOM
(¢u3MUecKol MOJENbI0: Ha OCHOBAaHMM aHajiW3a YCIOBUS BbIOMpATh
¢usnyeckue MoOJeNd, OTBeYaroliue TpeOOBaHMUSIM 3a/adyd, MPUMEHATH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (DU3MUECKUX TEOPHid
OpU  WCIOJNB30BAHMM MAaTEMAaTUYECKUX METOJOB pEIICHUs  3ajad,
MPOBOJUTH PACYETHl HA OCHOBAHMM MMEIOIUXCA JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YIETOM MOITYYCHHBIX
pe3yJIbTaToB;

pelaTh KadyeCTBEHHbIE 3a/adyd, TpeOyrollMe NPUMEHEHUs 3HAHUNW U3
pa3HbIX pa3lesioB Kypca (pU3MKHU, a TAKKE UHTETpallui 3HaHUN U3 JPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY pacCyKICHHUM ¢ OMOPON Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U pu3NYECKUE SBICHUS,

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS N1 OOBSICHEHHUS OCHOBHBIX
IPUHLIAIIOB PabOThl U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
¥ TEXHOJIOTHYECKHUX MPOIIECCOB;

OPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX Y4EHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOILIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCJIEACTBHS OBITOBOM U MPOU3BOICTBEHHOM
JESITETFHOCTA YENIOBeKa, CBSI3aHHOW C (U3UYECKUMHU MPOIECCaMH, C



MO3UIINI KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O parliOHATbHOM
MPUPOJIOTIONH30BAHUH, a TAKKE€ Pa3yMHOM HCIOJIb30BAHUHM JOCTHXKCHUN
HAyKM M TEXHOJNIOTUWA Ui JaJIbHEHIIEero pa3BUTUS YEJIOBEUECKOIo
o011IeCTBA;

MPUMEHSTh Pa3IUYHbIC CIIOCOOBI PaboThl ¢ MHGOpManuen (U3NIECKOro
COZICpaHMUsI C WCIOJNb30BAaHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPU ITOM HCIOJH30BaTh COBPEMEHHBbIE WH(OpMaIMOHHBIC
TEXHOJIOTUM JJIsi TIOMCKa, MepepadOTKH W TpPEeAbsSBICHUS Y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpPMALUU, CTPYKTYPHUPOBAHUS M WHTEPIIPETAIIUN
uH(pOpMaAIUU, TOJYYEHHOW W3 pa3jIMYHbIX MCTOUYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TMOJiydaeMyro  MHGOpMAlMil0 U OLEHHMBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HAHWM, TaK M Ha OCHOBE
aHaM3a UCTOYHHKA HH(POPMAIIHH;

MPOSIBIISATD OpraHu3alMOHHBIE u O03HaBaTEIbHbIC YMEHUS
CaMOCTOATENILHOTO  TPUOOpPETEeHHs] HOBBIX 3HAHUM B  Mpollecce
BBITIOJTHEHUS TPOEKTHBIX U y4EOHO-UCCIIE0BATENbCKUX pPadoT;

paboTarh B TpYIIE C HCIOJHEHUEM pA3JIMYHBIX COLMUAIBbHBIX POJIEH,
IUTAHUPOBATH Pa0OTY TPYIIIbI, PAIlHOHATBHO PACIPENEIsTh NeATeIHbHOCTh
B HECTAHJAPTHBIX CUTYyallUsX, aJ€KBaTHO OLEHUBATh BKJAJ KaXJ0Tro W3
YYaCTHUKOB TPYIIIHI B PEHICHUE PACCMATPUBAEMON MTPOOIIEMBI,

HPOSIBJISITH MOTUBALIMIO K Oyayiield nmpodecCuOHaNbHON NEATEIbHOCTH 10
CHEUATLHOCTAM (U3UKO-TEXHUYECKOr0 TPpoduis.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. HAYUHBIA METO/] TIO3HAHUSA TPUPOIbI
11 0 . 6 but6mmoreka [JOK
' BYTHEIM METOL TOSHAHIA HPHPOILEt https://lesson.edu.ru/03/10
Uroro no pazneny 6
Pasnea 2. MEXAHUKA
bubmmoreka [IOK
2.1 K 10 1
HHeMaTiRa https://lesson.edu.ru/03/10
bu6moreka [JOK
2.2 10
Alunamitka https://lesson.edu.ru/03/10
bu6moreka [JOK
2.3 C & 5 1
TATHRG TBEPAOTO Teta https://lesson.edu.ru/03/10
bu6moreka [IOK
24 3aKOHbI COXpaHEHHS B MEXaHUKE 10 1 hitps:/lesson.edu.ru/03/10
Uroro no pazneny 35
Pa3znen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJANHAMUKA
3.1 OcHo OJIEK OKHHETHUYECKOUN T€O 15 1 Brbmorexa [OK
) HOBBL MOTSKy pHORHHCTIN A https://lesson.edu.ru/03/10
bub OK
32 Tepmonunamuka.TemioBble MalInHbI 20 1 nomiotexa 1

https://lesson.edu.ru/03/10




ArperatHble cocTosiHUS BeniecTBa. Pa3oBbie

Bbu6morexa IIOK

3.3 Tepexo/ibl 14 https://lesson.edu.ru/03/10
Hroro no pasaeiy 49
Paznen 4. JIEKTPOJANHAMUKA
+1 | Dnextpieckoc more 24 E:tlg:j/(l)::jni?iu/o3/1 0
4.2 [TocTOsAHHBIN 2IEKTPUIECKUN TOK 24 Eggi?/?;:::nigfm 103/10
4.3 Toku B pa3IM4HBIX Cperax 6 buGmorexa [OK
https://lesson.edu.ru/03/10
Uroro no pazneny 54
Paznen 5. PUSUNUECKUA IPAKTUKYM
5.1 DU3NYECKUN PAKTUKYM 16 16 EES;H;I /j)z::jnggfru 103/10
Wroro mo pazneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KoanuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kourpoasbnsie | IlpakTuyeckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOAUHAMUKA
bu6moreka [IOK
= Marmurioe none 14 https://lesson.edu.ru/03/11
12 5 13 | but6moreka [JOK
’ JICKTPOMAT HITHA HHAYKIIA https://lesson.edu.ru/03/11
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
bu6moreka [JOK
2.1 MexaHnueckue KojieOanust 10 hitps:/lesson.edu.ru/03/11
bu6moreka [JOK
2.2 15
DTIEKTPOMATHHTHEIE KOTEOaNuA https://lesson.edu.ru/03/11
)3 MexaHnndecKkue 1 3JIEKTPOMarHuTHbIC 10 | bubmoreka [IOK
’ BOJIHBI https://lesson.edu.ru/03/11
but6moreka [JOK
2.4 (0] 25 1
frriKa https://lesson.edu.ru/03/11
Uroro no pazneny 60

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

3.1

OcuoBel CTO

5

bubmunoreka [IOK
https://lesson.edu.ru/03/11

Hroro no pasgeny




Paznea 4.

KBAHTOBAS ®U3UKA

41 K . 15 bubmmoreka [IOK
. OPITYCKYJISIPHO-BOJHOBON JTyaanu3M
PHyCRyIp . Ayar https://lesson.edu.ru/03/11
bu6moreka [JOK
4.2 )]
HsHKa aToma > https://lesson.edu.ru/03/11
43 du3nKa aTOMHOTO S7[pa U AJIEMEHTaPHBIX 5 but6moreka [JOK
' YaCTHUIL https://lesson.edu.ru/03/11
Uroro no pazneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DIeMEHTbI aCTPOHOMUU U aCTPODUZUKHI 12 bubmmorexa LTOK
' P P https://lesson.edu.ru/03/11
Uroro no pazneny 12
Paznen 6. PUSHUECKUM TPAKTUKYM
bu6moreka [JOK
6.1 o i 16 16
VISHHCCIITH HPARTIM https://lesson.edu.ru/03/11
Hroro no pasaeny 16
Pa3znen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucrematuszanus U o0001IeHNE
71 MPEAMETHOTO COJIEP)KaHUS U OIbITa L5 bu6moreka [IOK
’ JesITeIbHOCTH, TPUOOPETEHHOTO MPH https://lesson.edu.ru/03/11
n3ydeHuu Kypca ¢usuku 10 — 11 knaccos
Hroro no pazneny 15
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnueckue
padoThbI

JIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

dusmka — GpyHaaMeHTaIbHAs HAyKa O
IpUpoe

HayuHblil MeTOa MO3HAHUS U METO/IbI
MCCIeNOBaHUs (PU3NUECKUX SBJICHUM

DKCHEpUMEHT U TEOpHsl B IPOI[ECCe
no3HaHus npupobel. HaGmoneHue n
AKCIIEPUMEHT B (pru3nke

Crioco6s! n3MepeHust pU3nuecKux BeITMUYUH

AOCOJIIOTHAS ¥ OTHOCUTEIIbHAS MTOTPEITHOCTH
U3MEpeHnH (PU3NIECKUX BEINYUH

MogenupoBanue B pusuke. Poib u mecto
¢u3uku B GOpMHUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTUHBI MUPA, B IPAKTUYECKOU
JesITeIbHOCTH JII01er

Mexaandeckoe aBmxkeHne. CucreMa oTcUeTa.
OTHOCHTENHFHOCTh MEXaHUYECKOT'O
nemwkenusd. [Ipsimas u oOpatHas 3agaun
MEXaHUKHU

Pannyc-BekTop MaTepualibHON TOYKH, €r0
MPOEKIIUH Ha OCH KOoopauHaT. TpaekTopus.
[Tepememienne. Ckopocts. UX nmpoeknuu Ha




OCH KOOpIUHAT

PaBHOMEpHOE MPSIMOTTMHENHOE JIBUKEHUE.
I'paduueckoe onvcanre paBHOMEPHOTO
MPSMOJIMHEMHOTO JBUKECHUS

10

CrnoxxeHue nepemMelieHnii 1 CKOpoCTen.
Pewenne 3amau

11

HepaBHomepHoe nBukeHre. MruoBeHHast
CKOpPOCTh. Y ckopenue. [IpsimonnHeitHoe
JIBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onrcanue NpsIMOINHEHHOT O
JIBUYKEHUSI C IOCTOSTHHBIM YCKOPEHUEM

13

CBoOomHOE azicHue. Y CKOpeHue
CcBOOOIHOrO IMajicHus. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHHU U UX Tpaduku

14

JIBm>xeHue Tena, OpOIIEHHOr O MO YIIOM K
TOPU30HTY

15

KpuBonuneiiHoe nBuxeHue. JIBUXKEHUE 110
OKPYXKHOCTH. YTJIOBasi U JINHEWHAS! CKOPOCT.
ITepruon n yacrota. LleHTpOCTpEMUTENBHOE U
IIOJIHOE YCKOPEHUE

16

KontponpHas pabora o reme "Kunematuxa"

17

[Tepseiii 3akoH HetoToHa. MHEpIIMABHBIE
cucreMsl oTcuéra. [IpuHiun
OTHOCUTEIBHOCTU ["anuies.
HeunepuunanbHbie CUCTEMBI OTCUETA

18

Cuna. PaBHOzelcTByrOIas cuina. Bropoit
3akoH Herotona. Macca




B3aumoneiictBue tein. TpeTuil 3akoH

19
Hprorona

20 [TpuHiun cyneprno3unuu cuil. Pemenue
3a/1a4 Ha IpUMEHEHHe 3akoHOB HproTOHA
3aKOH BCEMUPHOI'O TATOTEHMUS.

21 OKBHUBAJIEHTHOCTh I'PABUTAIIMOHHON U
WHEPTHON MacChl

2 Cua TSKecTH U yCKOpeHHe CBOOOTHOTO
najeHus
JIBreHne HeOEeCHBIX Tel U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [IepBas
KOCMHUYECKasi CKOpPOCTh. 3akoHbl Kemiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuua Tpenus. [Ipupona u BUAbI CHII TPEHHUS.

25 JBUKeHuEe B KUJIKOCTH U ra3e ¢ yaéTomM
CHJIBI COTTPOTUBIIEHUS CPEAbI

26 Hasnenue. 'mapocratnyeckoe NaBiIcHUE.
Cuna Apxumena

7 AbcomotHo TBepaoe teno. [locrynaTensnoe
Y BpalllaTeJIbHOE ABUKEHHUE TBEPIOro Teaa

)3 MOMEHT CHJIBI OTHOCUTENBHO OCH BpaLCHUS.
[1eqo cumnbl
CrnoxeHune cuil, MPAIIOKEHHBIX K TBEPAOMY

29 teny. LlenTp Tsokectu Tena. Y cinoBus
paBHOBeCHUs TBEPAOro Tesa. Buibl
paBHOBeCUs

30 Pemenue 3anau

31 KontponeHas pabora no teme "J{uHamuka.




Crartuka TBEpIOro Tena"

32

Nmnynsc MaTepuanbHON TOYKHU, CHCTEMBI
MaTepualibHbIX To4eK. L{eHTp Macc cucremsl
MaTepualibHBIX TOUYEK. TeopeMa 0 ABUKEHUHN
LIEHTPa Macc

33

WMITynbC CHIIBI 1 U3BMEHEHHUE UMITYJIbCA TEIA.
3aKOH COXpaHEHHUs uMIyJbca. PeakTuBHOE
JIBUJKEHUE

34

MoMeHT HMITYyJIbCa MaTepI/IaJIBHOﬁ TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHHUU MOMCHTA
HUMITYJIbCAa B ICHTPAJIbHBIX ITOJIAX

35

Pewenne 3agau

36

PaGota cuiiel Ha MaJIOM ¥ Ha KOHEYHOM
nepemenieHuu. I padudeckoe mpeacTaBieHue
paboThI crIbl. MOIIIHOCTD CHITBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHUN KNHETUYECKON SHEPrun
MaTepUAIILHON TOYKHU

38

[ToTeHuManbHbBIE M HENOTEHUUAIBHBIE CUIIBL.
[TorenuuansHas sHeprus. Bropas
KOCMUYECKas CKOPOCTh

39

Tperbst KocMUYecKas CKOpocTb. CBs3b
paboTHl HEMOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOU SHEPruu
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHU4YECKOU SHEPruu

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHenue bepHyium U1 uaeanbHon




KHUJIKOCTHU

KonTtponeHas pabota no teme "3aKOHBI

H COXpaHEHHs B MeXaHuKe"
PazButne npeacraBneHuil o mpupoe

42 tennoTbl. OcHoBHBIE nonoxkeHuss MKT.
Juddyszus. bBpoyHoBckoe nBrxeHne
CtpoeHune ra3000pa3HbIX, JKUJIKUX U TBEPIBIX

43 Ten. XapakTep JBUKEHUS U B3aUMOACUCTBUSA
YacCTHUI] BEIleCTBa
Macca u pa3mepsl MOJIEKYJT (ATOMOB).

44 KommuectBo Bemecta. [locTosiHHas
ABoraapo

45 Temneparypa. TennoBoe paBHoBecue. [11kana
Lenbcus

46 Pemenne 3amau

47 WNneanpHbli ra3. I'a30BbIe 3aKOHBI

48 VYpaBuenune MenneneeBa-Knaneiipona.
Pemenne 3agau

49 AbcomoTHas TemnepaTypa. 3akoH JlanbTona

50 N3omporieccsl B ueanbHOM rase ¢
MIOCTOSSHHBIM KOJIMYECTBOM BELIECTBA

51 I'paduueckoe mpeacTaBieHne H30IPOIECCOB:
u30TepMa, U30Xopa, u3obdapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemtenue 3amau
CBs13b a0CONIOTHOI TeMIIepaTyphbl

54 TEPMOJIMHAMHYECKON CHCTEMBI CO CpEIHEN

KMHETUY €CKON SHEPruer MOoCTyNnaTeIbHOro




TCITJIOBOI'O JBUXKCHHUA eé qacCTuIl

55

O000111eHIE U CUCTEMATU3AlUA 3HAHUH 110
TeMme "OcHoBbel MKT"

56

KontponwsHas padora mo reme "OCHOBBI
MKT"

57

TepmoauHamuueckas cuctema. 3ajJjaHue
BHEIIHUX ycioBui 1t T /] cucremsl.
Bremnue u BHyTpeHHUE TapaMeTphl.
[Tapametpsl T/l cucTeMbl Kak cpeiHUE
3HAYEHUs BEJIMYMH, ONMCBIBAIOIINX €€ HA
MHKPOCKOIIMYECKOM yPOBHE

58

HyiieBoe Hauano TepMOJUHAMUKH.
CamonpousBonbHas penakcauus T /1
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Mogenb uaeanbHOro ra3a B TepMOJUHAMUKE.
YcoBUsS IPUMEHUMOCTH 3TOW MOJETH

60

VYpaBHenune Menneneea-Knaneiipona u
BBIPAKCHUEC JIJIAA BHYTpeHHeﬁ OQHCPIrun

61

BeIpaskeHue 71 BHYTPEHHEN JHEPTUHU
OJIHOaTOMHOT0 U €AJIBHOIO rasa.
KBazucratnyeckue 1 HeCTaTUYECKHE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOJUHAMUKE.
Brruncnenue pabotsl o rpaduky mporecca
Ha pV-nuarpamme

63

Terutonepenaya Kak Criocod U3MeHeHHsI
BHyTpeHHe#l sHepruu T/] cuctemsl 6e3
COBEpIIICHUS pabOThI




64

KOHBGKHI/ISI, TCIJIONPOBOAHOCTD, U3JIYUYCHUC

KomnuectBo TennoTel. TemmoéMKOCTE Tea.
VY enpHasg v MOJIApHAS TEMJIOEMKOCTH

65 BEIlECTBA. Y AeNbHAsl TEMJI0Ta CrOpaHus
TOILIMBA

66 Pacuér xonuuecTBa TEMIOTHI MPU
TerIonepeaaye

67 [TonsTre 006 aguadbaTHoM mporecce. [1epBoIit
3aKOH T€PMOAMHAMUKU
KonuuecTBo TennoTs! U paboTa Kak Mephbl

68 WU3MEHEHUS BHYTpeHHeH sHepruu T /]
CHCTEMBI
BTopoii 3aKk0H TEpMOJUHAMUKHU J1JIS

69 PABHOBECHBIX U HEPAaBHOBECHBIX IIPOLECCOB.
HeobOpaTuMoCTh IPUPOAHBIX TPOIECCOB
[IpuHUMTIBI 1eVCTBUS TEMJIOBBIX MAIIIHH.

70
KII

71 Makcumanbraoe 3Hauenne KITJI. Hukn Kapao

72 Pemenne 3agau
DKOJIOrHYECKUE aCIIEKThI HCII0Ib30BaAHUS

73 TEIJIOBBIX IBUTaTenen. Temnosoe
3arpsA3HEHUE OKPYkKAIOLIEH Cpebl

74 Pemenue 3agaq

75 O000111eHIE U CUCTEMATU3AIUSA 3HAHUH 110
teme "Tepmonunamuka. TemnoBbsie MauHb!"

76 KontponbsHas pabota o teme
"TepmoauHamuka. TeniaoBbie MalIMHbL"

77 [Tapoobpa3oBaHue 1 KOHAEHCAIHS.




Hcnapenue u kunenue. Y aenbpHas TEIoTa
napooopa3oBaHUs

HaCBIHIeHHI)Ie 1 HCHACBIIICHHBIC ITaphbI.
KadgecTBeHHas 3aBUCHMOCTD IIOTHOCTH U
JaBJICHUA HACBIIIICHHOI'O mapa OT

78 TEMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa
HACBIIIEHHOT' 0 Mapa. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT TaBJICHHUS B
KHUJIKOCTH

79 BnaxxnocTs Bo3nyxa. AOcomoTHas 1
OTHOCHUTEJIbHAS BIAXKHOCTh

80 Pemtenue 3amau
Tépnoe Teno. Kpucrannmueckue u

81 amop(dHbIie Tena. AHM30TPONUSI CBONCTB
KpPHUCTAJIIIOB

22 [lnaBnenue u KpucTaiM3amus. Y ieibHas
TeruioTa miuaieHus. CyonmmManus
Hedbopmaruu TBEpIOro Tena. PactsxeHue u

83 cokatue. Casur. Monyins FOnra. Ilpenen
ynpyrux gedopmanuit
TemioBoe pacimpeHue KUAKOCTeH 1

84 TBEPIBIX TeJI. AHTAPMOHU3M TEMJIOBBIX
KoJIeOaHMI YaCTHII BEeIleCTBa

25 [TpeoOpazoBanue 3Hepruu B (pa3oBbIX
nepexoaax

86 VYpaBHeHUE TEIJI0BOro OanaHca

87 Pemenue 3anmau

88 [ToBepxHocTHOE HaTspKkeHue. KanunspHbie




sBJeHUS. JlaBlieHre 01 NCKPUBIIEHHOM
MOBEPXHOCTHIO XuAKOCTH. Dopmyna
Jlamaca

89

O06o0061eHue 1 cucTeMaTH3aus 3HaHu| 10
Teme "ArperaTHple COCTOSIHUS BEILECTBA.
da3zoBeIe nepexopl”

90

KonrtponpHas pabora o reme "ArperaTHsie
coctosiHus BemiecTBa. da3oBbie nepexoas!”

91

DneKkTpu3anus Ted U e€ MPOosIBJICHUS.
DnekTpudeckuii 3apsaa. JIBa Buaa
AIEKTpUYECKuX 3apsaaoB. [IpoBoHMUKY,
JIUDTICKTPUKHU U TTOJTYITPOBOTHUKH

92

DJIeMEHTapHbIN JEKTPUYECKUN 3apsl. 3aKOH
COXPaHEHUS DIIEKTPUYECKOrO 3apsaaa

93

B3aumoneiictBue 3apsnoB. Toueunsie
3apsael. 3akoH Kynona

94

Perenune 3agau

95

Onektpudeckoe nosue. Ero aelictBue Ha
ANEKTPUYECKUE 3aps/Ib

96

Hanps:k€HHOCTB 3JIEKTPUYECKOrO MOJIS.
[TpoOHsbIi 3apsa. JInHuK HanPsKEHHOCTU
IIEKTPUYECKOro noJsi. OTHOpOAHOE
JIIEKTPUYECKOE T1OJIE

97

IToTenManbLHOCTD QJICKTPOCTATUYCCKOT' O
moust. Pa3HocTh IMOTCHIMAJIOB 1 HAIIPSAKCHUC

98

[ToTrenunanbHas sHEprus 3apsaa B
JIeKTpocTaTHYecKoM noJie. [loTennman
EKTPOCTATUYECKOTO TOJIS




CBs13b HaNPsHKEHHOCTH 11OJIS U PA3HOCTH

99 MOTEHIUAJIOB JJISI 3JIEKTPOCTATUYECKOT O
noJist

100 [TpuHIUT CyIeprO3UIINH YIEKTPHIECKUX
noseun

101 Pewenue 3amau

102 [Tonte Toueunoro 3apsina. [lose paBHOMEpHO
3apsKEHHOM cephl
[Tone paBHOMEPHO 3apsKEHHOTO 110 00BbEMY

103 mapa. Ilone paBHOMEpHO 3apsKEeHHON
OECKOHEUHOH MIOCKOCTH

104 [IpoBOJHUKH B 3JIEKTPOCTATUYECKOM ITIOJIE.
YcioBue paBHOBECHUS 3aPsI0B

105 JMBeKTpUKY ¥ TOTYIPOBOHUKY B
ANEKTPOCTATUYECKOM TI0JIE
Kongencarop. DnekTpoéMKOCTh

106 KOHJIEHcaTopa. DJIEKTPOEMKOCTD IIJI0CKOTO
KOHJICHCaTopa

107 [TapannenpHOE COSAMHEHNE KOHAESHCATOPOB

108 [TocnenoBarenbHOE COeAMHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsHLKeHHOr0 KOHAEHcaTopa

110 Pemtenue 3amau

111 JBrxeHue 3apspKeHHON 4acTULbI B
OJTHOPOZHOM JJIEKTPUYECKOM I10JIe

112 Pemrenune 3amau

113 O06o0mIeHne U cucTeMaTH3alus 3HaHUH 110

TeMe "DnekTpuyeckoe none"




KontposnpHas pabota o teme

14 "DOnexkTpuyeckoe nose"
Cuna toka. [TocTosiHHBIN TOK. YcnoBus

115 CyIIECTBOBAHHUS TTOCTOSTHHOTO
IEKTPUYECKOT O TOKA

116 Wcrounuku Toka. Hanpsoxenune u 9/1C

17 3akoH Oma i1l yyacTka I[eTH.
DNEeKTPUYECKOE CONIPOTUBIIEHUE
3aBUCHUMOCTb COIIPOTUBJIEHUS OTHOPOIHOIO

118 IIPOBOAHUKA OT €r0 JJIMHBI U ILIOWAAN
MIONEPEYHOr 0 CEYECHUS

119 VY aenbHOE COMPOTUBIIEHUE BEILIECTBA.
Peienue 3agau

120 ITocnenoBarenpHOE, NapaIEIbHOE,
CMELIAHHOE COEAMHEHNE TPOBOIHUKOB

121 Pacué€r pa3BeTBIEHHBIX JIEKTPUUECKUX
neneit. [Ipasuna Kupxroda

122 Pemenne 3agau

123 PaboTa snekrpuyeckoro Toka. 3akoH KOy
—Jlenua

124 Pemienue 3amau

125 MOIIHOCTB AJIEKTpUYECKOro ToKa. TeroBas
MOILHOCTb, BbIJI€JIIEMasi HA PE3UCTOPE

126 Pemenue 3amau

127 O/1C u BHyTpeHHEE CONPOTUBJICHUE
MCTOYHHKA TOKA

128 3akoH OMa /1715 TOJTHOMU (3aMKHYTOM)

AIEKTPUYECKON LIenu




129 Pemenue 3agau 1

130 MOIIHOCTS UCTOYHHKA TOKA 1

131 KopoTtkoe 3ambIkanue 1

132 KonzaencaTop B 11enu OCTOSIHHOTO TOKA 1

133 Pemenue 3amau 1

134 Pemenne 3aga4g mo Teme "IlocToSHHBIN
ANEKTPUUYECKUN TOK" !

135 Pemenue 3amad mo teme "[locTosHHEII
ANEKTPUY ECKUH TOK" !

136 Pemenune 3amau no teme "IlocTosTHHBIN |
AIEKTPUYECKUN TOK"

137 O0001IEeHNE B CUCTEMATH3aLUs 3HAHUH 110 !
teMe "[10CTOSAHHBIN 3JIEKTPUYECKHIl TOK"

138 KonTponbHas padora o teme "[locTosTHHBIIM
ANEKTpUYECKUH TOK" !
DneKTpruYecKas MPOBOJIUMOCTh PA3INIHBIX

139 BEILIECTB. DJIEKTPUUYECKUM TOK B METaIax. 1
CBepXxXmpoBOIUMOCTh
DNEeKTPUYECKUN TOK B paCTBOpax U

140 pacriaBax 3J1eKTpoIMTOB. 3akoHbl Papanes 1
JUTST DIIEKTPOIIN3a

141 DNeKTpUYEeCKUi TOK B razax. [lmazma 1

142 DIIeKTpUYECKU TOK B BaKkyyMe. BakyymHble
prOOPbI !

143 DIIEKTPUYECKUN TOK B ITOJIYNPOBOJIHHUKAX 1

144 [TomynpoBOTHUKOBBIE TPHOOPEI 1

145 du3nuecKkuii MPaKTUKYM 10 TEME 1




"M3MepeHne CUIIbI TOKA W HANPSKEHUS B
LIENY TOCTOSHHOT'O TOKA IPU TTOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPHUTETHHBIX
npubopoB" win "3HaKOMCTBO ¢ U poBoi
naboparopueii mo ¢usuke. [Ipumepst
U3MepeHns (PU3NUEeCKUX BEIUUNH IIpU
MIOMOIIIY KOMIIBIOTEPHBIX JaTYUKOB"

146

dusnyecKkuil mpakTukym 1o teme "M3yuenue
HEPaBHOMEPHOI'O IBUKEHUS C LIEIIbIO
OINpe/eNeHs] MTHOBEHHOU ckopocTH"

147

@u3nyecKuil MPaKTUKYM 110 TEME
"M3mMepeHne yCKOpeHus Ipu
PSMOJIMHEHHOM pPaBHOYCKOPEHHOM
JIBYDKEHHU 110 HAKJIOHHOM IIOCKOCTH" WIIH
"UccnenoBanue 3aBUCUMOCTH IIYTH OT
BpEMEHU IIPH PaBHOYCKOPEHHOM JIBHKEHUU"

148

Pu3nyecKuil MPaKTUKYM 10 TEME
"N3mepeHne yCKOpeHusi CBOOOTHOTO
najnenus” nim "M3ydenune ABUKEHUS Tena,
OpOIIEHHOT'0 TOPU3OHTAIHLHO"

149

®dusnueckuil pakTUKyM 110 TeMe "M3yuenue
JBUYKEHMSI T€JIa 110 OKPY’KHOCTH C
MOCTOSTHHOM 110 MOAYJIIO CKOPOCTBIO" HIIN
"UccnenoBanue 3aBUCUMOCTH EPHOAA
o0pallleHuss KOHUYECKOIro MasiTHUKA OT €ro
napameTpoB"”

150

DU3UYECKUIN TPAKTUKYM I10 TEME
"N3mepeHne paBHOACHCTBYIOIIEH CUIIBI TPH
JIBIDKCHUH OpycKa 10 HAaKJIOHHOM




mockoctu" win "lIpoBepka runoressl o
HE3aBUCHMOCTHU BPEMEHH JBI)KEHUS OpycKa
10 HAKJIOHHOM IJIOCKOCTH Ha 3a1aHHOE
paccTosiHUE OT €ro Macchl'”

151

Ou3nuecKuil MPaKTUKYM I10 TEME
"UccnenoBanne 3aBUCIMOCTH CHJI
YOPYTOCTH, BOSHUKAIOIINUX B IPYKUHE U
PE3UHOBOM O0pasiie, oT ux aedopmaruu’
niu "M3ydeHnue qBH>KEHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepe3
JErxkuii 610K"

152

@u3nyecKuil MPAaKTUKYM 110 TEME
"U3mepenue korduimenta TpeHus mo
BEJIMYHMHE YTJI0BOro Kod(duimenta
3aucumoctu Frp(N)" nim "UccnenoBanue
JBUKEHMSI OpyCKa 110 HAKJIOHHOM TJIOCKOCTH
C MepeMEeHHBIM K0P UITUEHTOM TpeHus"
win "M3yuenne qBuXKeHUs rpy3a Ha Bajly C
TpeHueMm"

153

DuU3NYECKUN MPAKTUKYM 110 TEME
"NccnenoBanue yciaoBUil paBHOBECHS
TBEPAOrO TeJla, UMEIOILEro OCh BpauieHus"
i "KoHcTpyupoBaHue KpOHIITEHHOB U
pacuér cun ynpyroctu" wim "U3ydyeHue
YCTOWUYMBOCTU TBEPAOIO TeJa, UMEIOILLEr0
TJI0IIA/1b OMOPHI"

154

Pu3nyecKkuil MPaKTUKYM 110 TEME
"M3MepeHne UMITyJIbca Tena o0 TOPMO3HOMY
nyta" uim "M3MepeHue CHIIbl TSITH, CKOPOCTH




MO/JIENH 3JIEKTPOMOOMIISI U MOIIHOCTHU CHJIbI
Taru" uimm "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHUJIbI" UIH
"NccnenoBanue cCOXpaHeHHs] UMITYJIbCa TPU
ynpyrom Bzaumozeictsun" uim "M3mepenne
KMHETHYECKON SHEPIUH TE€Ja [0 TOPMO3HOMY
nyTu"

155

dusnyecKkuil mpakTukym 1o teme "M3yuenue
M30TEPMHUUYECKOr0 Mmpouecca (PeKOMEH10BaHO
MCIoJIb30BaHue UG PoBoOH TabopaTopun)"
uiu "M3ydeHnue n30XopHoro npoiecca" uim
"N3yuenue nzobapHOro mnporecca uim
"[IpoBepka ypaBHEHUS COCTOSTHUA"

156

®u3nyecKuil MPaKTUKYM 110 TEME
"N3mMepeHne yaenbHON TeNJI0EMKOCTH " NI
"UccnenoBanue mporecca OCThIBAaHUS
Bemecrsa" uinn "Mccnenosanue anuadaTHOro
nporecca" wim "M3yuenue B3auMocBs3u
SHEPIUH MEXMOJIEKYJIIPHOT O
B3alMOZEHCTBUA U TEMIIEPATYpPbl KUIIEHUS
xuakocrein"

157

dusnvecKkuil mpakTuKym 1o teme "M3yuenue
3aKOHOMEpPHOCTEHN HCIIapeHus KuIKocTen"
nmu "M3mepenue yaenbHON TENI0ThI
nJiaByieHus Jibaa" uim "M3yueHue cBONCTB
HachIeHHbIX mapoB" win "N3Mepenne
a0COIIOTHOI BJIAXKHOCTH BO3AyXa U OIICHKA
Macchl mapoB B nomenieHun". Msmepenue
Kod(unreHTa MOBEPXHOCTHOTO HATSKCHHUS




158

Pu3nyecKuil MPaKTUKYM 110 TEME
"HaGnroaeHue nmpeBpalineHus SHeprum
3apsHDKEHHOr0 KOHJIEHCAaTOpa B HEPTHUI0
u3nydeHnus ceeronuoaa” umn "Msyuenue
MPOTEKaHUs TOKA B IIE€MU, COJIeprKaIIleH
KoHzeHcaTop" ninu "Pacnpenenenue
Pa3HOCTH MOTEHIINAIOB (HAPsHKEHUs) IpU
[10CJIEI0BATEIbHOM COECAMHEHUU
KOH/IEHCaTOpOB"

159

DHU3NYECKUIN TPAKTUKYM I10 TEME
"HccnenoBanyre CMEIIaHHOTO COEAMHEHMS
pe3uctopoB" unu "M3mepeHue yaenbHOro
COMPOTUBJIEHUS MPOBOJHUKOB'" MK
"NccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA OT
HaNpsKEHUS JJ1s1 JIaMITbl HAaKaJIMBaHUS "

160

Pu3nyeCcKnuil MPAaKTUKYM 110 TEME
"Habmonenue anexktponausa" uium
"N3mepenue 3apsiia OJHOBAJIEHTHOI'O HOHA"
w "HccnenoBanue 3aBUCHMOCTH
COIIPOTUBJIEHUS TEPMOPE3NCTOpA OT
temnepatypbl" wim "CHsITHE BOJIBT-
aMIIEpHON XapaKTepUCTUKH quona’

161

PesepBHbIii ypok. O0o01eHue u
CHCTeMaTu3allus 3HaHUH 110 Teme
"Kunematuka"

162

PesepBubiii ypok. O6001meHue u
CHCTEMAaTH3aINs 3HAHHH 110 TEMe
"Jlunamuka"

163

PesepBHbIii ypok. O6001IEHUE T




cucreMatusanusa 3HaHuu no teme "CraTuka
TBEpIOro Tesa"

164

PesepBubiii ypok. O600menue u
CUCTEeMaTH3alusl 3HaHUI 110 TeMe "3aKOHBI
COXpaHEHHs B MeXaHuKe"

165

Pe3epBHbIii ypok. O0001IEHUE T
cucTemMaTu3anus 3HaHui 1o reme "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKON Teopuu"

166

PesepBHbIii ypok. O0o01meHue u
CHCTEMATHU3alMUs 3HAHUH 10 TEME
"TepmoauHamuka. TemniaoBbie MaIMHb!"

167

PesepBubiii ypok. O600meHue u
CHUCTEMaTUu3anuAa 3HAHUH T10 TEME
"ArperatHblie cOCTOsIHUSA BellecTBa. Pa3oBble
nepexoas”

168

PesepBHbIii ypok. O0o0meHne 1
CHCTEeMaTH3allus 3HAHUH 110 TeMe
"OnekTpuyeckoe mnoJie"

169

Pe3epBHbIii ypok. O0001IEHUE T
cHCTeMaTu3alus 3HaHUH 10 TeMe
"TTocTosSIHHBIN 3JIEKTPUYECKUN TOK"

170

PesepBHbIii ypok. O0o0meHue u
cucTeMartu3anus 3HaHui o reme "Toku B
pa3MyHbIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

170

16




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Konrpoakupie | - Ipakrteckue iyqefmﬂ :6g)allonaTeanLIe
padoThI padoThI pecypesI
B3anMoeiicTBre MOCTOSHHBIX MAaTHUTOB U
1 IIPOBOJJHUKOB C TOKOM. MarHuTHoE IoJIe. 1
I'mnore3a Amnepa
Bektop marHutHOM MHAYKIUU. [IpuHIMD
2 CyNepno3uLIMM MarHUTHBIX NTosel. JInnun 1
MarHUTHOW UHIYKIIUH
3 MarsuTHo€ 1oJie MPOBOJAHHUKA C TOKOM. |
OmnbIT Dpcrena
Cuna Amnepa, e€ HanpaBJIeHUE U MOYJIb 1
5 Pemenue 3anau 1
6 IIpumenenue 3akoHa Ammepa. |
DNEeKTPOU3MEPUTENLHBIE TPUOOPHI
Cuuna JlopeHua, e€ HanpaBJIeHUE U MOAYJIb.
7 JIBU>KEeHUE 3apSKEHHON YaCTUIIBI B 1
OJIHOPOAHOM MAarHUTHOM I10JIE
Pemenue 3agau 1
Pa6oTa cuier JIopenna 1
10 Pewienue 3amau 1
1 MarsauTHoO€E 0JIE B BENIECTBE. |
deppoMarHeTuky, napa- u AMaMarHeTUKu
12 OcHoBHbIE CBOMCTBa (heppOMarHeTUKOB. |
[TpumeHeHue GpeppoMarHeTHKOB




13

Pewenue 3amay no teme "MarautHoe 1ose"

14 Pemenune 3amay oo teme "MaruutHoe mnose"
! SIBneHME YIIEKTPOMArHUTHOW WHTYKIIAH.
> [ToTok BekTOpa MarHUTHON MHAYKIIMU

16 OJ1C nnnykunn

17 3aKOH JIEKTPOMArHUTHOW MHIYKIIUU
Dapanes

18 Buxpesoe anexrpuueckoe none. Toku Pyko

19 O/1C uHAYKUMHU B ABMOKYLIUXCS
MIPOBOTHUKAX

20 Pemtenue 3amau

21 [TpaBuno Jlenua

2 NunyktuBHOCTh. KaTynika MHAYKTUBHOCTH
B 1IE€NH ITOCTOSIHHOT'O TOKa

3 Asnenue camonnaykuuu. IC
CaMOMHTYKITUH

24 DHeprusi MarHUuTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMarHMTHOE M0Je

25 Pemienue 3amau

26 O0001IeHNE B CUCTEMATH3aIUs 3HAHUH 110
Teme "DnekTpoauHamMuka”

7 KonTpomnbHas pabora 1o Teme
"DnekTpoarHaMuKa"

)3 KonebatempHnas cucreMa. CBOOOAHEIE
kosneOanus. [lapMoHHUeckre KoneOaHus

29 KunemaTndeckoe 1 fTMHAMHYISCKOE

OIHcaHue KojaebdaTenbHBIX JIBI/I)KGHI/Iﬁ




DHepreTuyeckoe onucanue. BeiBog
JAUHAMHWYECCKOI'O OIIMCAaHUS FapMOHI/I‘{eCKHX

30 KoJIeOaHUHU U3 UX SHEPreTUYECKOro U
KMHEMaTHYECKOIO ONHCaHUs

31 Amnmryaa u ¢asa koaeOaHui
[Tepuon u yacroTa konebanuii. [Tepuon
MaJIbIX CBOOO/IHBIX KOJIeOaHMt

32 MaTeMaTU4ecKoro madartuuka. [lepuon
CBOOO/IHBIX KOJI€0aHUI NPYKUHHOT O
MasiTHUKA

13 3aryxaromue koneOanus. BoiHyX/1eHHbIE
koneOanus. Pezonanc

34 ABTOKOJIE0aHUS

35 Pemtenue 3amau

36 VYpok-koHpepeHuus "MexaHuueckue
KoJieOaHMs B My3bIKaJIbHBIX MHCTpYMEHTax"

37 O06o0mieHne 1 cucTeMaTH3anus 3HaHUH 110
teme "MexaHnueckue koneoaHus"

13 OneKTpoMarHUTHbIE KoJeOaHus.
KonebaTenpHblil KOHTYP
®opmyna TomcoHa. CBsA3b aMILTUTY b

39 3aps/ia KOHACHCATOpa ¢ aMILIUTY0H CUJIbI
TOKa B K0JIEOATEIbHOM KOHTYpE

40 3aKOH COXPaHEHHUs PHEPrUU B UJI€ATbHOM
KoJIe0aTeIbHOM KOHTYPE
3aTyxaroue 3JIEKTPOMarHUTHbIE

41 KoneOanus. BoiHyX/1eHHbIC

QJICKTPOMArHuTHBIC KonebaHus




[Tepemennslii TOK. Pe3ucrop u KoHaeHcaTop

42 B LIENIM IEPEMEHHOr0 TOKa

43 Karymika nHIyKTUBHOCTH B 11€TIH
MePEeMEHHOr 0 TOKa

44 3akoHn Oma JJIsl 3JIEKTPUYIECKOMN T1eH
MEepeMEHHOr 0 TOKa
MOonHOCTh TEPEMEHHOT0O TOKA.

45 AMIUTMTYJTHOE U AN CTBYIOIIEE 3HAUECHUE
CHJIBI TOKAa U HAIIPSKEHUS

46 Pe3onanc B anekTpruyecKkoil nemnu

47 Pemtenue 3amau
Uneansubiid Tpanchopmatop.

48 [IpousBoacTBo, epenada u moTpedaeHue
IEKTPHUY ECKOW SHEPTUU
DKOJIOTUYECKUE PUCKH MTPU MTPOU3BO/ICTBE

49 anekTpodHepruu. KynpTypa ucnosiab3oBaHus
AJIEKTPOIHEPTUHU B MTOBCETHEBHON KUZHU

50 Pemenue 3amau

51 Pemenue 3amau

57 O06o0061eHue 1 cucteMaTH3aus 3HaHU| 110
Teme "DIeKTpOMarHUTHBIE KoneOaHus "

53 MexaHnueckue BOJIHbI. XapaKTepUCTHKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEepUCTHKHU 3ByKa

56 Wndpas3syk u yabTpaszsyk. [llymosoe

3arpsiI3HEHNE OKPYKAIOLIEH Cpebl




57

Peienune 3agau

58

DneKTpoMarHuTHbIE BOIHBL. M3nyuenue
AJIEKTPOMArHUTHBIX BOJH

59

DHeprust 3MeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

60

[[Ikama 3MeKTPOMarHuTHHIX BOJIH.
[IpumeHeHue PIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[TpuHLUIIBI paiOCBSA3H U TEIEBUICHUS.
Panuonokanus. DIeKTpOMarHuTHOE
3arpsiI3HEHUE OKPYKAIOLIEH Cpebl

62

KonTpomnbHas padora o teme "Konebanus
Y BOJIHBI"

63

Caer. 3aKOH IPSIMOJIMHEHHOIO
pacnpocTpaHEHHUs CBETa

64

Pemenue 3aja4 Ha IpUMEHEHUE 3aKOHA
IPSMOJMHEWHOTO pacpOCTPaHEHUs CBETa

65

Ortpaxenue cBeta. [Inockoe 3epkarno.
Cdepuueckoe 3epkaio

66

[Ipenomnenue cBera. AGCOJIIOTHBIN U
OTHOCHUTEBHBIN NTOKa3aTeNb IPEJIOMIICHUS.
[TonHOE BHYTpEHHEE OTpasKeHUE.
[TpenenbHbIN yroj MoJHOro BHYTPEHHET O
OTpakeHHUS

67

Pemrenne 3a1a4 Ha MIPUMCHCHHEC 3aKOHOB
OTpa’XCHUA U MPCIIOMIICHUSA CBETA

68

Xon nyuyei B mpusMme. Jlucnepcus cera.
CnoxHbIi cocTaB Oemoro cera. Liset




JInn3zel. oKycHOE pacCcTosHUE U

69 ONTHUYECKAS CUJIA JIMH3bI

70 IToctpoenue n300pa>keHUi B JIMH3aX U UX
cucTeMax. YBEIMYEHHUE JINH3bI
Pemenue 3a1a4 Ha MOCTpOEHUE

71 M300paKeHNH, MOIy4aeMBIX C TIOMOIIBIO
JVH3

72 I'na3 kak onTuyeckas cucremMa

73 Pemenue 3anau. [Ipeaens! npuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CKOpOCTb CBETa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceta

76 WNHurtepdepennus ceera

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJII0/IEHNs] MaKCUMYMOB 1 MMHUMYMOB

78 Pemenue 3anau

79 [Tpumenenue uHTEphEepeHInn

80 Judpaxmus cBera

81 Hudpakunonnas peméTka. Y cioBue
HaOJII0ICHH S TJIABHBIX MAKCUMYMOB

82 Pemenue 3amau

23 [TonepeuyHOCTh CBETOBBIX BOJIH.
[Tonsipuzauus ceera

84 Pemenue 3amau

85 CBeToBbI€ SIBJIEHUS B IPUPOJIE

26 O0o01eHue 1 cucTeMaTH3aIus 3HaHU| 110

TeMme "Ontuka"




87 KontponpHas pabora no reme «Ontuka» 1
['panuibl NPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI SJIEKTPOJIUHAMUKHN U 1
MIPUHITUTT OTHOCUTEITHHOCTH

29 [TocTynaTsl criequanbHON TEOPUU |
OTHOCUTEIBHOCTH
[TpocTpaHCTBEHHO-BpEMEHHOW UHTEPBAJL.
[IpeobpazoBanus Jlopenna. YciaoBue

90 NPUYUHHOCTU. OTHOCUTEIILHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHuE BPEMEHU U
COKpaIlleHHE JIJIMHBI

01 DHeprus U UMILYJIbC PENATUBUCTCKON |
YaCTUIIBI

9 CBs13b Macchl € S3HEPrueil ¥ UMITYJIbCOM 1
PENATUBUCTCKON YaCTUIIbl. DHEPrHUs MOKOs

93 PaBHOBECHOE TENIOBOE U3ITYyYEHHE 1

94 3akoH cMmenieHus Buna 1

95 I'mnote3a M. Ilnanka o kBaHTax. @OTOHBI 1

96 OHeprus U UMILYJbC (POTOHA 1

97 dororddext. OnbiThl A. I'. CTonerona. |
3akoHbl GoTodrddekra

08 VYpaBHenue DitHiTelHa 115 GoTodrddekra. |
"Kpachas rpanuna" ¢porosddexra

99 JlaBnenune ceeta. OneiTel I1. H. JlebeneBa 1

100 BomHOBEBIE CBOMCTBA YaCTHUIL 1
Bonnsl ge bpoitnis. JliimHa BOaHEI 1€

101 Bpoiins u pazmMepbl 007aCTH JIOKATU3AIHT 1

JIBUKYILIEHCS] YaCTHIbI




102

KopryckynsipHO-BOJHOBOH Tyanu3m

103 Judpakiust 3J1eKTPOHOB Ha KPHCTAJIAX
Crenuduka u3MepeHuii B MUKpOMHUDE.

104 CooTtHouleHust HeonpeneaEHHocTel
[efizenOepra

105 Pemenue rpadpuueckux 3agau

106 Pemenue pacuétHbix 3a1a4
KonTpomnbHas padora mo Temam: "OCHOBBI

107 CTO", "KopnycKyJIipHO-BOJHOBOMH
Jnyanu3m"

108 OnbITHI 110 KCCIIEIOBAHUIO CTPOEHHS aToMa.
[TnanerapHas monens aroma Pesepdopaa

109 ITocrynatel bopa

110 Buns! cniektpo. CeKTp ypoOBHEN SHEPruu
aToMa BOJOpoOAa

11 CrioHTaHHOE U BBIHYK/ICHHOE U3JIy4eHHE
cBeTa

112 Jlazep
Hyxnonnas mozgens siapa I'elizenOepra-

113 MBaHeHko. 3aps1 1 MacCOBOE YU CIIO SApa.
N3oronbl. PannoakTHBHOCTH
3aKoH paJuoakTUBHOrO pacnaga. CBoMcTBa

114 MOHU3HPYIOIIEro u3nyueHus. Biausuue
PaOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Jo3umerpus
DHeprust CBsI3U HYKJIOHOB B siipe. SnepHbie

115 cuibl. JledekTt maccel siapa. SnepHbie

peakuun. Snepusie peakTopbl. [IpoGmemsl




YIPaBISEMOr0 TEPMOSEPHOTO CUHTE3A.
DKOJIOTMYECKU e aCIeKThI PA3BUTHS SICPHOU
SHEPreTHKH

116

MeTonbl perucTpanyu U HCCIIEOBAHUS
JIEMEHTApHBIX YyacTull. OyH/1aMEHTaJIbHbIE
B3aUMOJIENCTBHS. baproHBI, ME30HBI U
nenToHsbl. [IpencraBnenne o CtaHgapTHON
Moz enu. KBapk-rirooHHas MOJENb aIpOHOB

117

dusuka 3a npegenamu CraHaapTHON
Monemu. Témuas maTepust U TEMHAs
sHeprus. EnMHCTBO (pn3nueckoil kapTuHsbI
Mupa

118

DraIbl pa3BUTUSL ACTPOHOMUU. 3HAUEHHE
aCTpPOHOMUU

119

[TpruMeHUMOCTb 3aKOHOB (DPU3HUKH JUIIS
00BSICHEHHS TPUPOBI KOCMHUUECKHUX
00BbeKTOB. MeTo/1bl aCTPOHOMHYECKUX

HUCCIIEIOBAaHUN

120

COBpeMeHHBIe OIITHUYCCKUC TCJICCKOIIbI,
pPaanuoOTCIICCKOIIbI, BHeaTMOC(i)epHaﬂ
ACTPOHOMUA

121

Bun 3Bé3nH0r0 Heb6a. Co3Besaus, sipkue
3Bé3I[BI, IIJIaHETHhI, UX BUAUMOC IBHXKCHHEC

122

Conneynas cucreMa. Comaie. ConHeunas
akTUBHOCTh. M cTounuk sHepruun CoJHIa U
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapAaKTEPUCTHUKH.
Jwnarpamma "criekTpanabHBIN Kj1ace —




CBETUMOCTB"

124

3Be3bI [NIABHOM MOCIIEN0BATEILHOCTH

125

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
TIPEICTABIICHUS O MPOUCXOXKICHUU U
spomoriuy ComHia u 388311, OTanbl JKU3HU
3BE3]

126

Mieunsiii [yt — Hama ['amaktuka. Tumnbl
rajgakTuk. YEpHbIE ABIPHI B Apax TAIAKTUK

127

Bcenennas. Pacimpenue Beenennoii. 3akon
Xa60ma. Teopus bonbiioro B3pbiBa.
PenukroBoe uznydenue

128

MacmrabHas cTpykTypa BeeneHHo.
MeraranakTuka

129

Hepeménnsie mpoOaemMbl aCTPOHOMUN

130

@u3nyecKuil MPaKTUKYM 110 TEME
"UccneqoBaHne MarHUTHOIO OIS
IMOCTOSIHHBIX MAarHUTOB' MJIN
"UccnemoBaHnue CBOMCTB
¢deppomarnetuxkos" wim "Mccnenosanue
JIEHCTBUS MTOCTOSIHHOTO MAarHUTA Ha PaMKY C
TOKOM"

131

@u3nyecKuil MPaKTUKYM 110 TEME
"U3mepenue cuiabl Amnepa" nim "U3yuenue
3aBUCUMOCTHU CUJIbI AMIIEpa OT CHJIBI TOKA"
i "OnpeaeneHne MarHUTHOW UHAYKIUH
Ha OCHOBE M3MeEpeHMs cuibl AMiepa"

132

Pu3nyeCcKHuil MPaKTUKYM 110 TEME
"UccnenoBaHue sIBICHUS




AJEKTPOMAarHUTHOM MHAYKIUU" UK
"Onpenenenue HHAYKIIMA BUXPEBOTO
MarduTHOro nojusa"

133

du3nyecKkuil MPaKTUKYM 10 TEME
"UccnenoBanue sBJICHUS CAMOUHIYKIUN"
i "COopKa MOJeNU MEKTPOMAarHUTHOT O
reHepartopa"

134

@u3nyecKkuil MPaKTUKYM 110 TEME
"N3mepenune nepuoaa cBOOOIHBIX
KOJIe0aHUI HUTSHOTO U MPY>KUHHOTO
MasITHUKOB"

135

DU3NYECKUIN TPAKTUKYM IO TEME
"IIpeoOpa3oBaHKe SHEPTHH B MPYKHHHOM
MasgTHUKe"

136

du3nuecKkuil MPaKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOro ToOKa 4yepes
[IOCJIE0BATEIbHO COEAHEHHBIE

KOHJIEH CaTOp, KaTYyILIKY U pe3ucTop" Uiu
"HccnenoBanue paboThl HCTOYHIKOB CBETA
B LIETIM IEPEMEHHOTr0 ToKa"

137

DHU3NYECKUIN TPAKTUKYM IO TEME
"N3ydyeHune napaMeTpoB 3BYKOBOM BOJIHBI"

138

@u3nyecKuil MPaKTUKYM 110 TEME
"M3mepeHne nokasaress npesIoMICHUS
crekina" wm "[lonyuenue nzodpaxeHus B
CUCTEME U3 IIJIOCKOr0 3epKajla v JIMH3bI"

139

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCHMOCTH (POKYCHOTO
paccTOSIHUS OT BellecTBa (Ha IpUMepe




kuakux uH3)" umn "Usmepenue
(hOKYCHOT'O pacCTOSHUS PaCCEUBAIOIINX
uH3"

140

du3nyecKkuil MPaKTUKYM 10 TEME
"HaGnronenue nudpakuuu, uHTEpGEpEHITNI
Y TIOJIIpU3aluy cBeTa"

141

Pu3nuecKuil MPaKTUKYM 110 TEME
"Onpenenenue UMILyJbca U SHEPTUU
PENATUBUCTCKUX YacTULl (110 Gororpapusm
TPEKOB 3aPSYKEHHBIX YACTHUI] B MATHUTHOM
nosne)"

142

DU3NYECKUIN TPAKTUKYM IO TEME
"N3mepenue noctostHHOM [1n1anka Ha
OCHOBe HcclieoBanus GoTodddexta" uiam
"NccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOIUO] OT HAIpsKEHUS "

143

du3nyecKuil MPaKTUKYM 10 TEME
"NccnenoBanue CrieKTpa pa3peskeHHOro
aTOMapHOT0 BOJOPO/Ia U U3MEPEHHE
noctostHHOM Punbepra"

144

DHU3NYECKUIN TPAKTUKYM IO TEME
"HccnenoBanue paanoakTUBHOTO (poHa ¢
MCIO0JIb30BAaHUEM J03UMeTpa" Ui
"N3ydeHue norionieHus 0era-4yacTuil
anmomMuHueM"

145

@u3nyecKkuil MPaKTUKYM 110 TEME
"Habmronenus 3BE€31H0ro Heba
HEBOOPYKEHHBIM T'JIa30M C UCIOJIb30BAHHEM
KOMITBIOTEPHBIX TPUIIOKEHUHN IS




OTIPE/ICIICHHS TTOJIOKEHHSI HEOCCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ust CeBepHOro noymapust 1 sipkue
3B&3b1" unn "HabmoqeHns B TeecKom
JIyHbI, MJIaHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUIeHHI"

146

O06o0mIeHne U cUCTeMaTH3aIHs 3HAHUM.
Pounb ¢usuku u actpoHOMHUU B
HSKOHOMMYECKOM, TEXHOJIOTMUECKOM,
COLIMAJIBHOM M ATHYECKOU cepax
JIesITeJIbHOCTH YEI0BEKa

147

O06006111eHuE U cucTeMaTU3alisl 3HaHUH.
Poiib 1 MecTO pU3UKK 1 aCTPOHOMUU B
COBPEMEHHOW Hay4HOW KapTHHE MHUpa

148

O060011eHIE U CHCTEMATU3ALIU 3HAHU.
Pous ¢usnueckoii Teopun B GopMUpOBaHUU
NpeAcTaBlIeHUN 0 GU3NUecKoil KapTuHe
MHUPa, MECTO (PU3UYECKON KapTUHBI MUPA B
00IIIeM PsSITy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEACTABICHUI O TIPUPOIE

149

O0001IIEHE U cUCTEMAaTU3aIUA 3HAHUI 11O
teme "Kunemartuka"

150

O0001IEeHNE U CUCTEMATU3ALUs 3HAHUI 110
TeMme "Kunematuka"

151

O0001IeHE U CHCTEMAaTH3AIUA 3HAHUI 110
teme "Jlunamuka"

152

O000111eHIE U CUCTEMATU3AIUA 3HAHUH 110
teme "CTaTuka TBEpJOro tena"




153

O06o0mIeHue u cucTeMaTH3alus 3HaHUH 110
Teme "3aKOHbI COXpaHEHUsl B MeXaHUKe"

154

O06o0061eHue u cucTeMaTH3aus 3HaHui 10
teme "OCHOBBI MOJIEKYJISIPHO-KHHETHY €CK O
Teopun"

155

O00011eHNE U CUCTEMATU3AIUSA 3HAHUH 110
teme "Tepmoaunamuka. TernoBeie
MAaIIHb!"

156

O0001IEeHrE ¥ cCUCTEMAaTHU3alUs 3HAHUI 110
TeMe "ArperaTHble COCTOSIHUS BEIECTBA.
da3zoBblie nepexonl"

157

O0001IeHEe U CHCTEMATHU3aIUA 3HAHUI 110
TeMe "DnekTpuueckoe moie"

158

O000111eHIE U CUCTEMATU3AIUA 3HAHUH 110
teme "IloCTOSHHBIHN ANIeKTpUUecKuil TOK"

159

O06o0061eHue 1 cucTeMaTH3aus 3HaHu| 10
teme "Toku B pa3nnuHbIX cpenax”

160

O0001IEHUE U CUCTEMATU3ALUS 3HAHUI 1O
TeMme "Maruutsoe mose"

161

PesepBHbiii ypok. O0001IeHNE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"DneKkTpoMarHuTHast HHAYKIUS"

162

PesepBHblii ypok. O0o01eHue u
CHCTeMaTu3allus 3HaHUH 10 TeMe
"MexaHnuyeckue konedaHus"

163

PesepBubiii ypok. O6001meHue u
CHUCTEMaTH3allMsl 3HAHUH 110 TEME
"DekTpoMarHuTHbIEC KoJiebaHus"




164

PesepBubiii ypok. O6001meHue u
CHCTEeMaTH3allus 3HAHHUH 110 TeMe
"MexaHU4YeCKUe U JIEKTPOMarHuTHbIE
BOJIHBI"

165

PesepBHbIii ypok. O0001ICHNE U
cucremMarusanusa 3HaHuu mo teme "Onruka"

166

Pe3epBHbIii ypok. O6001IIEHUE T
cucreMatu3anug 3HaHuil o teMe "OCHOBBI

CTO"

167

PesepBHbIii ypok. O0o01meHue u
CHCTeMaTu3allus 3HaHUH 10 Teme
"KopnyckyisipHO-BOJIHOBOM ayaini3m"

168

PesepBubiii ypok. O6001meHue u
cucTeMaTusanusa 3HaHuu oo teme "dusuka
aTtoma"

169

Pe3epBHbIii ypok. O6001IeHUE T
cucTeMaTu3anud 3HaHui no teMe "Ousnka
ATOMHOTO sJipa ¥ 3JeMEHTapHbIX YacTul"

170

Pe3epBHbIii ypok. O0001IIEHUE T
CHCTeMaTH3alsl 3HAHUI 110 TeMe
"OnemeHTsl acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®uzuka, 10 kmace/ KacesnoB B.A., O01iecTBO ¢ orpaHnyeHHON
OoTBeTCTBEHHOCTHIO «J[PODAY; AkiimonepHoe oo1iecTBo «31aTenbcTBo
«IIpocsemenue»

» ®usnka, 11 kmace/ KacesaoB B.A., O01iecTBO ¢ OrpaHU4IeHHOM
OoTBETCTBEHHOCTHIO «JIPODAY; AxiimonepHoe oo1iecTBo «3naTenbcTBo
«IIpocsemenne»

o ®dusuka. 3agaunuk 10-11 kimace/PeimkeBuu A IL. . Mocksa, O01iecTBO ¢

OTPaHUYCHHON OTBETCTBEHHOCTHIO "J[poda".

METOJIUYECKHUE MATEPUAJIBI JIJISI YYUTEJISA
* Enunoe copepxanue oOmiero oopazopanus. MeTogudeckue MaTeprasbl. -

https://edsoo.ru/metodicheskie-posobivya-i-rekomendaczii/

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
* bubmoteka nudpoBoro o46pazoBaTEILHOTO KOHTEHTA -

https://urok.apkpro.ru/

* Poccuiickas anexkTpoHHas mkona - https://resh.edu.ru/subject/28/

* SIKnacc - nudgpoBoit 06pazoBaTeIbHBIN pecypc JJIS KO -

https://www.vaklass.ru/

* MocKoOBCKas 3JIEKTpOHHAs 1IKoja - https://uchebnik.mos.ru/main

* [Inarpopma st npoBenenust Onummnuan u KypcoB «OMUMIAYM) -

https://olimpium.ru/

* [Toptan «O6pazoBapuym» - https://obr.nd.ru/
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