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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOT0 ypOBHS Ha YPOBHE CpeIHEro o0IIiero oopa3oBaHus
pa3zpaboTaHa Ha OCHOBE IOJIOKEHHM M TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS OCHOBHOM
oOpasoBarenbHOM MporpamMmsbl, mnpeactaBieHHbix B GI'OC COO, a Takke ¢ ydéToMm
dbenepanbpHO pabouell mporpaMMbl BOCHHUTAHUS M KOHIEMIIUU TMPErNojiaBaHusl yueOHOTO
npeamera «®Pusnka» B 0o0pa3oBaTeNbHBIX oOpranu3anusx Poccuiickoit denepanuu,
pean3yIoIUX OCHOBHBIE 00pa30BaTebHbIE IPOTPAMMBI.

Copepxanue mporpammsbl 1o (u3MKe HampaBiIeHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
Hay4yHON KapTuHbl Mupa oOyvarommxcs 10-11 kmaccoB mpu oOydeHMM HX (PU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEITENbHOCTHOro noaxona. [Iporpamma no ¢usnke
cootBercTBYeT TpeboBaHusiM ®PI'OC COO k miuaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM  pe3yJibTaTaM OOy4YeHHUs, a TakKKe YUYHUTHIBaeT HEOOXOJAUMOCTh
peanu3aiuy  MEXMPEJAMETHBIX CBs3ed (PU3UKA C €CTECTBEHHO-HAyYHBIMH YUE€OHBIMU
npeaMeraMu. B Hell onpenensitoTcss OCHOBHBIE LIETU M3Y4YeHUs (U3UKH Ha YPOBHE CPETHETO
oOuiero oOpa3oBaHusl, MJIAaHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (U3HUKH: JTUYHOCTHBIE,
MeTanpeaMeTHbIE, TPeMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpammanou3uKeBKIIOYAECT:

® [UJIaHUpPYEMBIE PE3yNbTAThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM

quclie TPeIMETHbIE Pe3yIbTaThl IO rojilaM 00y4eHHUS;

e cojepkanue yuebHoro npenmMera «duszuka» mno rogam o0ydeHus.

du3uka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYIAs B KauecTBE
y4eOHOro TmpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTeMY 3HaHHl 00
okpyxarorieM mupe. IlIkonbHbII Kypc PU3UKU — CUCTEMOOOPA3YIOMIUN ISl €CTECTBEHHO-
HAYYHBIX yU4E€OHBIX MPEIMETOB, TOCKOJBKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SIBJICHUW, M3y4aeMbIX XHUMHEH, Ouosiorueit, guznueckoil reorpadueid U acTPOHOMUEH.
Hcnonb3oBaHue W aKkTUBHOE MpPUMEHEHUE (PU3NYECKUX 3HAHUI OmpelessieT XapakTep u
pa3BUTHE pPa3HOOOPA3HBIX TEXHOJIOTH B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJYYEHHs] HOBBIX MaTepuajoB C 3aJaHHbIMH CBOMCTBaMU U Jpyrux. M3yueHue
(U3UKU BHOCUT OCHOBHOM BKJIaJ B (DOPMHpPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa
oOyuaromuxcsi, B (popMHUpOBaHHE YMEHUI NPUMEHSATh HAYYHBIA METOJl TO3HAHUS TPHU
BBITIOJTHEHUU UMU YUEOHBIX HCCIIEIOBAHUML.

B ocHOBy kypca (u3MKHM ISl YpOBHS CpEIHEro 00Iero oOpa3oBaHUs IMOJIOKEH P
UJeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yerocmuocmu. B COOTBETCTBUH C HEH KypcC SABIISCTCS JIOTHYECKH 3aBEPIIEHHBIM,
OH COJICP’KUT MaTepuall U3 BCEX pasJesioB (PM3UKH, BKIFOYAET KaK BOMPOCHI KIIACCUYECKOH,
TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM C HEW Marepuan Kypca (GU3NKU OOBEAUHEH
BOKpYT (u3nueckux Teopuid. Beaymum B Kypce siBisieTcss GopMUpOBaHUE TIPEIICTABICHUH O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U IOJIE.



Hoes  eymanumapuszayuu. EE  peamuzauus  OpeanoyiaraeéT  HUCIOJIb30BaHUE
TYMaHUTapHOrO0 MOTEHIMANAa (PU3NYECKON HAyKH, OCMBICIEHUE CBSI3M PA3BUTUS (UBHUKHU C
pa3BUTHEM OOLIECTBA, a TAaKXKE C MHUPOBO33PEHUYECKHMH, HPABCTBEHHBIMH U
AKOJIOTMYECKUMH MPOOIeMaMHU.

Hoes npuknaonoti nanpasnennocmu. Kypc (usuku mnpeanonaraeT 3HaKOMCTBO C
HIMPOKUM KPYTOM TEXHMYECKHUX M TEXHOJIOIMYECKHX MPWIOKEHUH M3yYEHHBIX TEOpUul U
3aKOHOB.

Hoes skonoeuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJEpKaHUS,
MOCBSAUIEHHBIX JKOJIOTMYECKHM Mpo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM M TEXHOJOTWMH, a TakkKe OOCYKIeHHs MpoOJeM palroOHAIbHOIO
MPUPOAOIOIB30BAHMS U KOJIOTHYECKOM 0€30MaCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAMH Kypca (GU3HKU Ha YPOBHE CpeiHEro oluiero oopazoBaHus
ABJISIIOTCS (pu3mueckue Teopuu (HpopMHUpOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOCHHUS
¢u3nueckoil Teopuu, poiu (PyHAAMEHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MPEACTaBIEHUSAX O TMPUPOJE, TpPaHULAX T[PUMEHUMOCTH TEOpUM, JJs  OINUCAHUS
€CTECTBEHHO-HAYUHbIX SIBJICHUH U MPOLIECCOB).

CuHcTeMHO-1eATEeTbHOCTHBIN MOAXO0/ B Kypce (PU3MKH peau3yeTcsl MpexkJie BCEero 3a
C4€T OpraHu3aluMd SKCIEPUMEHTAIbHOU JesTenbHOCTH oOydaromuxcs. g 6a3oBoro
YpOBHS Kypca (U3UKH — 3TO HCIOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIabOpaTOPHBIX pabOT, KOTOphIE B IporpaMMe no ¢pu3uke 0ObeTUHEHBI B
OOIIMH CHMCOK YYEHHMYECKHX NpPaKTUYeCKHX palOoT. BblieneHue B yka3aHHOM IepeyHe
7a00paTOpHBIX paboOT, MPOBOAMMBIX Ui KOHTPOJSL M OLEHKH, OCYLIECTBISETCS
y4aCTHMKaMHM OO0pa30BaTEIbHOTO Mpoliecca MCXOAs W3 OCOOEHHOCTEH IJIaHMPOBAHUSA U
ocHamleHus kaOuHera Qusuku. Ilpu 3TOM oOecnednBaeTcss OBJIAJEHHE OOYYaIOLIUMUCS
YMEHUSMU NPOBOJUTH KOCBEHHbIE W3MEPEHMsI, UCCIIECAOBAHUS 3aBUCUMOCTEHN (hHU3HUECKUX
BEJIMYUH U [TIOCTAHOBKY OIBITOB 10 MPOBEPKE MPEUI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yJENsSeTcsl PElICHUI0 PacuETHBIX M KadeCTBEHHBIX 3anad. [lpum
3TOM JUIsl PACYETHBIX 3a7a4 MIPUOPUTETOM SIBIISIOTCS 3a/1a4M C SBHO 3a/laHHON (PU3UYECKOMN
MOJIEJIBIO, TO3BOJISIONINE TPUMEHSATh N3yUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszzena Kypca, Tak U MHTEIpUpPYsS 3HAHUS U3 pa3HbIX pa3nesioB. J{1s KaueCTBEHHBIX 3a/ad
IIPUOPUTETOM SBJIIOTCS 3aJaHUsl Ha OOBSICHEHHE NPOTeKaHWs] (U3UUYECKUX SIBICHUNA U
MPOLIECCOB B OKpYXarolled >KU3HU, Tpelyrommue BbIOOpa (U3NYECKOH MOAETH IS
CUTYaI[H NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO k MaTepHanbHO-TEXHUYECKOMY
o0ecrieueHnIo yueOHOro mnpoiecca 6a30BbIi ypoBeHb Kypca (M3MKHU Ha YPOBHE CPEIHEro
o01iero o0pa3oBaHus JIOJKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOrO KabuHeTa (PU3MKHU WU
B YCJIOBUSIX MHTETPHUPOBAHHOTO KaOMHETa IMPEIMETOB €CTECTBEHHO-HAyYHOro LUKia. B
kaOuHeTe (U3MKH JOJKHO OBITh HeoOXoaumoe aboparopHoe oOO0OpyJOBaHUE st
BBIMOJIHEHUSI YKa3aHHBIX B IporpamMMme 1o (u3uKe yUYeHHYECKHUX MPAKTUYECKHX paldoT U
JIEMOHCTPAIIIOHHOE 000pyA0BaHUE.

JleMoHCTpaoHHoe o0OopyoBaHue (OPMUPYETCSI B COOTBETCTBUHM C TNPUHIMIIOM
MUHUMAaJIbHOW JOCTaTOYHOCTH M 00ECIIEUMBAET MOCTAHOBKY MEPEUYMCIEHHBIX B IpOrpaMMme



10 (1)I/I3I/IKC KIIFOYECBBIX I[CMOHCTpaL[I/Iﬁ A4 UCCIICAOBAHUA H3YYaCMbIX SIBJICHUM H

MIPOLIECCOB, IMIUPUUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUN.
JIabopaTtopHoe 000pyJOBaHHE JJISl YUEHUYECKUX MPAKTHUYECKUX paboT opMupyercs

B BUJE TEMAaTHMUYECKHX KOMIUJIEKTOB M OOECIIEUMBAETCA B pacuére OJHOTO KOMIUIEKTa Ha
IBYX OOydaromuxcs. TemMaTHuecKkre KOMIUIEKTBI Ja0OpaToOpHOro 0O0O0pYyIOBaHUS JOJAKHBI

OBITH TTOCTPOEHBI HA KOMIUIEKCHOM HMCTOJIb30BAaHWU aHAJIOTOBBIX U IU(PPOBHIX MPUOOPOB, a
TaK)kK€ KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BUJI€ LIU(PPOBBIX JaOOpaTOPUIA.

OCHOBHBIMHU LIETSIMU U3YyUY€HHUS (PU3UKU B 001IEM 00pa30BaHUU SBIISIOTCS:

dhopmupoBaHue HHTEpECAa U CTPEMJICHHUS] OOYyYalOIUXCS K HAYYHOMY H3YUYCHUIO
MIPUPO/IbI, PA3BUTUE UX MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJCTABICHUM O HAyYHOM METOAE To3HaHUS U (HOpMUpOBaHUE
HCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMupoBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjibTaTa H3YYEHUS OCHOB
CTpOCHHMS MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKHU;

dbopMupoBaHUE YMEHHH OOBICHATH SBJICHHUS C HCIIOIb30BAHUEM (PU3MUECKUX
3HAHUHW W HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHuE TPEACTABICHUN O poiau (U3MKH Uil pa3BUTUA  JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHue 3TUX 1elield oOecrieurBaeTcs perieHueM CIAeAYIoINX 3a1ad B MpoIecce

M3y4YeHHs Kypca (PU3HKU Ha YPOBHE CPEHEro oOIIero o0pa3oBaHMUs:

npuoOpeTeHne CHUCTeMbl 3HAHUKW 00 OO0mMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaXx, TEOPHUSIX, BKJIFOYAst MEXaHUKY, MOJIEKYJISIPHYIO buzuky,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY U AJIEMEHThI aCTPOPU3UKH;

dbopMuUpoBaHUE YMEHUN NPUMEHATH TEOPETUYECKUE 3HAHUS ISl OObSICHEHMS
(¢u3nuecKux SBIEHUNW B TPUPOAE U IJS MPHUHIATHS MPAKTUYECKUX pEHIeHU B
MOBCEIHEBHOM JKU3HU;

OCBOCHHE CTIOCOOOB pEeUICHUS pa3NUYHbIX 3aJlad C SBHO 3aJaHHOW (PU3UYECKOMN
MOJIeNIbIO, 3ajlad, MOJpa3yMeBAIOIIUX CaMOCTOSTENIbHOE co3/laHue (U3MYECKON
MOJIEJIN, aJIeKBaTHOM YCIIOBUSIM 3a]1a4H;

NOHUMAaHUE (PU3NYECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUAHUS Ha OKPY’KAIOIIYIO CPENY;

OBJIQJICHUE METOJAaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHMS U IPOBEACHHS
(U3MUeCKUX OSKCIIEPUMEHTOB, aHaju3a W HUHTepIpeTanuud  WHOOpMAINH,
OMpeIeJICHUsI TOCTOBEPHOCTH MOJTYUYEHHOTO Pe3yJIbTaTa;

CO3[JaHUE YCIOBUM i1 Pa3BUTUS YMEHUN MPOEKTHO-UCCIEAO0BATEIbCKOMH,
TBOPUYECKOM JAEATEIHHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE CpEHET0 001Iero oopa3oBaHus
otBoauTCcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacos
(2 yaca B Hezemo).



[Ipennaraemslii B mporpaMMe Mo (U3MKE NEpeYeHb JIaOOPATOPHBIX U MPAKTHUECKHX
paboT sABIIAETCA PEKOMEHJOBAHHBIM, YUUTENb JIEJIAeT BHIOOp NMPOBEACHUS J1aOOPATOPHBIX
paboT U OMBITOB C YYETOM MHAUBUAYAIBHBIX OCOOEHHOCTEN 00yUaronmxcs.



COJEPKXAHUE OBYYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka ¥ METOAbI HAYYHOI'0 TO3HAHMUS

®dusnka — HayKka o nmpupoje. Hayunsle MeTonbl MO3HAHUS OKpYsKaromero mupa. Poip
AKCIIEPUMEHTA U TEOPHUHU B MPOILIECCE MO3HAHUS TPUPOIbL. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue (¢u3MuecKUX SBJIEHUH U mporeccoB. HayuHble TUNOTE3BI.
duznyeckue 3aKOHbl U TEOPUU. |'paHUIIbl IPUMEHUMOCTH (U3HYECKUX 3aKOHOB. [IpuHuumn
COOTBETCTBHSI.

Ponb 1 Mecto ¢pu3uku B (GOPMUPOBAHMHM COBPEMEHHOW HAay4HOM KapTUHBI MUpa, B
MIPAKTUYECKOU JIEATEIBHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorossie U HU(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe aBmkeHHe. OTHOCHTEIBLHOCTh MEXaHHUYSCKOro aBmxkeHus. Crucrema
orcyéra. Tpaekropus.

[Tepemenienue, cKOpocTh (CpemaHsis CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOpPEHHUE
MaTepUAIbHON TOYKH, UX MIPOEKIIMU HA OCH CUCTEMBbI KoopauHaT. Ci10KeHue nepeMeiieHuin
U CIIOKEHUE CKOPOCTEMN.

PaBHomMepHOE ¥ paBHOYCKOpEHHOE TMpsAMOJHMHEHHOe aBwxkeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, MyTU W TEpPEMEIICHUS MaTepuaibHON
TOYKH OT BPEMEHH.

CBobopaHOe majieHne. Y CKOpeHHe CBOOOIHOTO IMaICHHUS.

KpuBonuneitHoe nBmxeHue. J[BM)KEHHE MaTepUAIbHONM TOYKH MO OKPYKHOCTU C
MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHHAsT CKOpocTh. [lepuon u
gacToTa oOparmieHus. L[eHTpocTpeMHuTeNbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIHUIAOMETp, IBHKCHUE
CHapsJI0B, IICMTHbIC U PEeMEHHBIE TIepeIayu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTpAlUs KUHEMATHYECKHX  XapaKTEPUCTHK
JBH>KCHUS.

[IpeobpazoBanue ABMIKEHUH ¢ UCTIOIB30BaHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IMPOCTPAHCTBE.

HaGmronenne nBWKeHHS Tena, OpPOIIGHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIILHO.

N3mepeHune yCKOpeHHs CBOOOIHOTO ITaICHHUS.

HanpaBnenue ckopocTy Mpu ABUKEHUH IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHuvle pabomul



N3ydyeHne HEpaBHOMEPHOTO ABUKEHUS C LIENIbIO ONMPEICICHUS] MTHOBEHHOM CKOPOCTH.

UccnenoBanne  COOTHOLICHUS  MEXAYy MyTAMH, MPOUAECHHBIMH  TEJIOM 34
MOCJIEIOBATENILHBIE PAaBHBIE MPOMEXKYTKH BPEMEHU IPHU PABHOYCKOPEHHOM JBUKECHHHU C
Ha4yaJbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne NBWKEHMS IIApUKa B BA3KOM JKUJIKOCTH.

Nzyuenue nerxenus Tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuannn otHocutenbHOCcTH ['ammnes. IlepBeil 3akoH Hprorona. MuepumanbHble
CHUCTEMBI OTCUYETA.

Macca tena. Cuma. [lpunnun cynepno3unuu cwi. Bropon 3akoH Herotona mis
MarepuaibHOM TOUKH. TpeTuit 3akoH HeroTOHA AJ1s1 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckast CKOpOCTb.

Cwuia ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKoIbxkeHus, kaueHnus). Cuna tperus. Cyxoe TpeHue.
Cuna TpeHUSI CKOJbXEHUS W cwia TpeHus mokosa. Kosddumument tpenus. Cuna
CONPOTHUBIICHUS MPU IBUKEHUH TEJIa B AKUJIKOCTH WU Ta3e.

[TocTynarenbHOe U BpaliareabHOE IBUKEHUE aO0COIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCHTEIBHO OCH BpaieHus. [lnedo cuiibl. YcinoBusi paBHOBECHS
TBEPAOIO Tena.

TexHuueckue ycCTpONCTBa M MPAKTHYECKOE MPUMEHEHUE: MOAIIMIHUKHU, JBHKCHUE
UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHre UHEPLIUH.

CpaBHeHuE Macc B3aMMOJCHCTBYIOIIMX TEJI.

Bropoit 3akoH HeroToHa.

N3mepenune cuil.

CnoxeHnue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JIe(hOpMAIIUH.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOABEME U MaJACHUH.

CpaBHeHUE CUJI TPEHUS TTOKOSI, KAUEHUSI U CKOJIb)KECHHSI.

VYcnoBust paBHOBeCUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

Nzydenne nBukeHus: OpycKa Mo HAKIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MIPYKUHE U PE3UHOBOM
obpasiie, OT UX JaepopMaIvH.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc MartepuanbHOW TOYKU (T€Na), CUCTEMbl MaTepHalbHBIX TOYeK. MmMmynbc
CWJIbl U U3MEHEHUE UMITYJIbCa Tella. 3aKOH COXpaHEHUs UMITYJibca. PeakTUBHOE IBH>KEHHUE.

PaGora cubl. MOIIHOCTH CHITBI.

Kunernueckas sHeprus MarepuaibHON TOUkH. TeopeMa 00 N3MEHEHUH KMHETHYECKOU
SHEPIUU.



[lorenuuanbHas sHeprus. lloreHuumanbHas »HeEprus ynpyro JaedopMHpPOBAHHOM
npyxkuHsl. [loTeHIManbHas sHeprus Teaa BOJIU3U MOBEPXHOCTH 3€MIIH.

[loTeHuuanbHple 1 HEMOTEHUUAIbHbIE CHIIBL. CBS3b paOOTHl HEMOTEHIUAIBHBIX CHJI C
W3MEHEHHEM MEXAaHWYECKOM SHEpPruM CHCTEMbl T€J. 3aKOH COXPaHEHHs MEXaHM4eCKOU
JHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE INPHUMEHEHHUE: BOJOMET, KOMIEp,
MIPYKUHHBINA IMHCTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOE IBMIKEHUE.

[lepexoa nmoTeHIMAIBHON SHEPTUU B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3ydenne aOCONIIOTHO HEYNPYToro yjaapa C MOMOIIbIO JBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

NccnenoBanue cBsizu paboOThI CUJIBI ¢ U3MEHEHHEM MEXaHWYECKOM SHepruu Teia Ha
MIPUMEPE PACTSIKEHUSI PE3UHOBOTO KI'yTa.

Paszpnen 3. MosiekyasipHas pu3nKa 1 TePMOAMHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM U HUX ONBITHOE
o0ocHoBanue. bpoyHoBckoe — aBmxkenue. Juddysus. Xapakrep ABMKEHHS U
B3aUMOJICHCTBUA 4acTHI] BelecTBa. Moaenu CTpOeHHUsI ra30B, )KUIKOCTEH U TBEPABIX TEN U
oOBsICHEHHE CBOWCTB BeEIIeCTBa Ha OCHOBE ATHX Mojeneil. Macca U pa3Mepbl MOJEKYIL.
KonunuectBo BemectBa. [locrosanas ABorazapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkama remneparyp Llenbcus.

Mopens wuaeanpHoro rasza. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KUHETUYECKOU
TEOpUU HUJCATBHOTO Ta3a. AOCOJIOTHAs TeMIepaTrypa Kak Mepa CpelHeld KHHETHYECKOM
SHEPIUM TEIUIOBOrO JBMXKEHMS dvacTul ra3a. lllkama temneparyp KenbBuna. I'a3oBbie
3aKkoHbl. YpaBHeHHe MenpaeneeBa—Knaneiipona. 3akon JlanpToHa. HM3omporeccsl B
UJeaIbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe mpencraBieHUe
M30MPOIIECCOB: U30TEPMA, U30X0pa, n3obapa.

TexHuuyeckue ycTpoiicTBa U MpaKTHUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, MOKAa3bIBAIOUINE JUCKPETHOE CTPOCHHE BelIecTBa, (hoTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHEHUN.

OmnbiTel 0 UG GY3UN KUAKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JBHMIKEHUS.

Mogens onbita ITepHa.

OnbIThL, TOKa3bIBAIOUIME CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUSL.

Mogenp, WTIOCTpUpPYIOLIas NPUPOIY AABICHHS ra3a HA CTEHKU COCYJa.

OMBITHL, UIUTIOCTPUPYIONINE YPABHEHUE COCTOSIHUS UICATBHOTO ra3a, U30MPOIIECCHI.



Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonul

Omnpenenenre mMacchl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHH 00BEMa
KOMHATBI, JaBJIEHUS U TEMIIEPATYPhI BO3AyXa B HEM.

HccenenoBanne 3aBUCUMOCTH MEXKy TapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnogbl mepmoOuHaAMUKU

TepmonnHamuueckas cucteMa. BHyTpeHHS SHEPrUusi TEPMOJUHAMUYECKOW CUCTEMBI
u crnocoObl €€ wusMmeHeHus. KomumyectBo TemnoTsl M paborta. BHyTpeHHsst sHeprus
OJIHOATOMHOTO MJEaJIbHOTO Ta3a. Buabl Temonepenayu: TEIIONPOBOJHOCTh, KOHBEKIIHS,
M3JIydeHHue. Y AelbHas TEII0EMKOCTh BellecTBa. KonnuecTBo TEIIOTHI P TEIIoNnepeiaye.

[Tonsatue 06 agmabatHOM mporiecce. [lepBriil 3akoH TepmoauHamuku. [IpumeHeHue
MEepPBOro 3aKOHAa TEPMOJMHAMUKH K u3omporeccaMm. ['paduueckas uHTepnperauus paboThl
rasa.

BTtopoii 3akon TepmogunamMuku. HeobpatumMocTh Mpo1ieccoB B MPUPOJIE.

TeroBble MamuHbl. [lpuHUUNB JeHCTBUS TEIUIOBBIX MamuH. I[IpeoOpa3zoBanus
SHEPruu B TEIJIOBBIX MamnHax. KoaduuueHT nojae3Horo NeHCTBUS TEIUVIOBOM MAILIMHBI.
Huxkn KapHo u ero kod(pUIMEHT TMOJE3HOTO JCHCTBHS. IKOJOTUYECKHE TPOOIEMBbI
TEIJIOOHEPTETUKH.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHHE: JBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJMIbHHUK, KOHIUIIMOHEP.

Jlemoncmpayuu

N3MmeHeHne BHYTpEHHEH SHEPruu Tejla MpPU COBEPIICHUH PalOThI: BBUIET MPOOKH U3
OyTBUIKU IO AEMCTBUEM CKAaTOTO BO3/AyXa, HarpeBaHue 3(dupa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUICOACMOHCTPAIIHS).

N3meHeHne BHyTpeHHEH 3Hepruu (TeMneparypbl) Teja Ipu Terionepeaaye.

OnpIT 110 a1abaTHOMY PACIIMPEHHIO BO3AyXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Mopnenn mnapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHus, PEaKTHBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabonul

N3mepenne yaenpHOM TeMIOEMKOCTH.

Tema 3. Azpezcammusie cocmoanusn geugecmea. Pazosvie nepexoovl

[TapooOpazoBanne u kouaeHcanus. lcnapenue wu kureHue. AOCOJIOTHAs W
OTHOCHUTEIIbHAsl  BJIAXHOCTh  BO3Ayxa. HacelmeHHsld map. YaenpHas — TeIUioTa
napoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KUTICHUS OT JaBJICHHUS.

TBépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHH3OTPONHS CBOWCTB
kpuctayioB.  JKunkue  kpuctamiel.  CoBpeMeHHble — Marepuanbl. [lnaBneHue u
KpUCTaM3anus. Y ienbHas TerioTa miasieHus. CyOomumarus.

YpaBHEHHE TEIUIOBOTO OajaHca.

TexHudeckue yCTpOMCTBA U NMPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETpP, TEXHOJIOTUU IIOJYYEHUsS] COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHUCIE
HaHOMAaTEpUaJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MAPOB.



Kunenue npu NOHUKEHHOM J1aBJICHUU.

Cnioco06b1 U3MEpEHUs BIAXKHOCTH.

HaGnroneHre HarpeBaHusl U IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIECTBA.
JleMoHCTpanus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonul

N3mepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znea 4. DieKTpoaMHAMHUKA

Tema 1. Inekmpocmamuxa

DINeKTpu3anus Tela. OJEKTpUYECKud 3apsid. JlBa BHAA DIEKTPUYECKUX 3apsioB.
[IpoBOgHUKH, IUAJIEKTPUKA U TOIXYNPOBOJHUKU. 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO
3apsja.

B3anmopenicteue 3apsanoB. 3akoH Kynona. TodeduHBI ANIEKTPUYECKHN  3apsii.
Onektpuueckoe mnoisie. Hanpsok€HHOCTH 3nekTpuueckoro mnois. I[lpuHumn cyneprno3uuuu
ANEKTPUYECKUX MoJel. JInHuM HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGotra cun anexrpocratudyeckoro moind. [loTenmnuan. Pa3HocTh MNOTEHLMAOB.
[IpoBOogHMKKM W  JWANEKTPUKHM B JJEKTpocTaTHUeckoM mone. Jluanexkrtpuueckas
MPOHULIAEMOCTb.

OnexTpoéMkocTh. KoHneHncaTop. DNeKTpoEMKOCTh MIOCKOTO KOHACHCATOpa. JHEPrus
3apsKEHHOTO KOHJIEHCATOopa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: JIEKTPOCKOI, SIEKTPOMETD,

ANEKTPOCTaTUUECKAs 3aIlnTa, 3a3eMJICHUE AIIEKTPONPUOOPOB, KOHJIEHCATOD,
KOIMPOBAJIBHBIN arrapar, CTpyWHbIN PUHTED.
Jlemoncmpayuu

YCTpOMCTBO M NPUHLIMIT JCUCTBUS AIIEKTPOMETPA.

B3anmMopeiicTBre HaIEeKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DJeKTpocTaTuyecKas 3aluTa.

JINPNEKTPUKHU B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUJIOCKOTO KOHAEHCAaTOpa OT IUIOMIaJAM IIJIACTHUH,
PAcCTOSIHUS MEXy HUMU U JTUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO0 KOHAEHCaTopa.

Yyenuueckuil sxcnepumenm, 1abopamoprwie pabomuol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuyeckuii mok. Toxu 6 paznuunpix cpeoax

DJEKTPUUECKUI TOK. YCIOBHUSl CYIIECTBOBAaHUA D3JEKTPUUYECKOrO0 TOKa. VcTOouHMKHM
Toka. Cuna Toka. ITocTosIHHBIN TOK.

Hanpsixenne. 3akon Oma ai1s ydacTKa LETH.

DIEeKTpUUYECKOe CONIPOTHUBJIICHHUE. VY enbHOE COIIPOTUBIICHUE BEILIECTBA.
[TocnenoBarensHOE, MapasIeIbHOE, CMEIIAHHOE COEUHEHUE ITPOBOJHUKOB.
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Pabora snextpuueckoro Toka. 3akoH [[xoyns—Jlenna. MoOUIHOCTh 3JIEKTPUUYECKOTO
TOKA.

DNEeKTpOABUKYIas CUJIa U BHYTPEHHEE COIPOTUBIIEHUE UCTOYHHUKA TOKa. 3akoH OMa
JUTs TIOJTHOM (3aMKHYTOM) 3eKkTpudeckoi nenu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAas NPOBOAUMOCTb TBEPIBIX METAJUIOB. 3aBHUCHUMOCTH COINPOTHUBIICHUS
METAJUIOB OT TeMIneparypsl. CBEpXIPOBOIUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA JJIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHass M MpPUMECHas NPOBOAMMOCTH MOJIYNPOBOIHUKOB.
CaoiicTBa p—n-nepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B PacTBOpax M pacIulaBaxX dJIEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAS
qUccoumranus. JIEKTPOIIN3.

OJeKTpUYeCKUil TOK B raszax. CaMOCTOSATENbHBIA M HECAMOCTOATENIBHBIA pa3psl.
Momnnus. [1na3zma.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE NPHUMEHEHHUE: aMIIEpMETpP, BOJBTMETP,
peocTar, MCTOYHHKM TOKa, 3JIEKTpOHArpeBaTelIbHbIE MPUOOPBI, 3JIEKTPOOCBETUTEIbHBIC
puOOPbI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN MO, TEPMUCTOPHLI U (POTOPE3IUCTOPHI,
MOJIYIIPOBOAHUKOBBINA TUO/I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKAa U HAPSHKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS WIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IJIOIIAIN
NONIEPEYHOI0 CEYEHUs U MaTepHaa.

CMmelnranHOe COeIMHEHNUE IPOBOJHUKOB.

[Ipsmoe  um3mepeHwe  3yeKTpoABWXKyHled  cuibl.  KopoTkoe — 3amblkaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBUCHUMOCTb COIPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB FJIEKTPOIUTOB.

HckpoBoii pa3psan v IpOBOAUMOCTb BO3IyXaA.

OnHOCTOPOHHSS MPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopHule pabonul

N3yueHne cMEeIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue 3IIEKTPOABMXKYLIEH CHUJIbl HMCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmonenue anexTponusa.

MexnpeamMeTHbie CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kimacce OCyIIECTBISIETCS ¢ y4ETOM
CoJIepKaTeIbHBIX MEXKIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTHKH, OHOJIOrMH, XMMUH,
reorpadyy U TEXHOJIOTHH.

Medsicnpedmemuvie nowsimusi, CBI3aHHBIE ¢ U3YYCHHEM METOJOB HAyYHOTO TMO3HAHMUS:
SBJICHUE, HAYYHBIN (pakT, THIoTe3a, pu3ndeckas BEIMYMHA, 3aKOH, TCOpHs, HAOIIOJICHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, MOECIIb, U3MEPEHUE.

Mamemamuka: pelieHue CHCTEMbl YpaBHEHUWH, JIWHeHas QyHKous, mnapadona,
runepbosia, uX rpaQuKd U CBOWCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC,
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TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI U X MPOEKLINUU
Ha OCH KOOPJIMHAT, CJI0)KEHHE BEKTOPOB.

buonocus: mexanumdyeckoe [BIKEHHE B JKUBOM mpupone, auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB (BUABl TEIUIONEpPEAAUYH, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKHUE SBJICHUS B )KUBOM MPUPO/IE.

Xumusi: JAUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BENIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEJ, >KUAKOCTEW W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJNIOB, 3JIEKTPOJIMTHYECKAs AUCCOIUAIMS, TaJbBAHUKA.

l'eocpaghus: BnaxxHOCTh BO3AyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHHWE IBUKEHHI C HUCHOJb30BAHMEM MEXaHU3MOB, YYET
TPEHMs B TEXHHUKE, OJIIUITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE
(pakera, BOJOMET W JApyrue), JABUrareilb BHYTPEHHETO CropaHus, IapoBas TypOuHa,
OBITOBOW XOJIOMUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH MOJIYyYEHUSI COBPEMEHHBIX MaT€pHAJIOB,
B TOM UYHCJIE HAHOMATEpHaJOB, M HAHOTEXHOJIOTMM, »3JEKTpPOCTaTHYecKas 3alluTa,
3a3eMJICHHE DJIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM NPUHTEP, AIIEKTpOHArpeBaTeIbHbIC
pUOOPBHI, IIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaJbBaHUKA.

11 KJIACC

Pa3znea 4. DuekTpoaMHaMuKa

Tema 3. Macnummnoe noye. InNeKmpomMacHUMHAA UHOYKUUS

[TocTosiHHBIE MarHWUTHl. B3anMonelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe moJie.
Bekrop MarnuTtHOM WHAYKUMU. [IpUHUOMN Cynepno3uiyMu MArHUTHBIX nosed. JIuHumn
MarHuTHOM wuHAYKUuU. KapTuHa JWMHUM MAarHUTHOW MHAYKIMHM TOJS IOCTOSHHBIX
MarHuTOB.

MarnuTHo€ 1oJie IPOBOJIHMKA ¢ TOKOM. KapTuHa TMHUN MHAYKIIMM MarHUTHOTO OIS
JUIMHHOTO TPSIMOTO MPOBOAHMKA M 3aMKHYTOIO KOJBLEBOTO IPOBOJHHKA, KATYIIKH C
TokoM. OmnbIT Dpcrena. BzaumoaeiicTBre MPOBOAHUKOB ¢ TOKOM.

Cunia AMniepa, €€ MOyJIb U HaIpaBJICHHE.

Cuna JlopeHua, e€ MOAyJib W HampaBi€HUE. J[BHKEHHE 3apsKEHHOM YacTULBI B
OJIHOPOJIHOM MarHuTHOM ToJie. Pabora cunbl JlopeHria.

SIBneHre HIEKTPOMArHUTHOW WHAYKUWU. [IOTOK BEKTOpa MarHUTHOM WHIYKIIMH.
DIEKTPOABIKYIIAs CUjla MHAYKIUU. 3aKOH 3JIEKTpPOMarHuTHOW nHAyKuuu dapasnes.

Buxpeoe snekTpuueckoe mojie. DNEKTPOABUKYIAs CUla UHAYKIUU B MPOBOJIHHUKE,
JBIKYIIEMCS ITOCTYNAaTENbHO B OTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHyKTUBHOCTB. SIBI€HNE CAMOMHAYKIMHU. DJIEKTPOABUKYILAsl CHIIa CAMOUHIYKIIUH.

DHeprusi MArHUTHOTO MOJIsl KATYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOICTBA M MPAKTUUYECKOE IMPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThI, SJIEKTPOJBUTATEIb, YCKOPUTEIU 3JIEMEHTAPHBIX YAaCTHI], WHyKIHMOHHAS
€Yb.
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Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3IEKTPOHHOTO ITyYKa MarHUTHBIM T1OJIEM.

JIMHUM UHYKIUY MarHUTHOTO TOJIS.

B3anmopenicTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JlevictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBieHue 3IEeKTPOMAarHUTHOW MHTYKIIHH.

IIpaBuiio Jlenna.

3aBUCUMOCTb  JJIEKTPOJBIIKYIIEH CHJIBI HMHAYKIMM OT CKOPOCTH HW3MEHEHHMS
MarHMTHOI'O MOTOKA.

SIBieHne caMOMHIYKIIHH.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomul

N3y4yeHre MarHuTHOro MOJIsl KaTyIIKU C TOKOM.

HccnenoBanue AecTBUS NOCTOSHHOTO MarHuTa Ha paMKy € TOKOM.

UccnenoBanue siBIEHUS ANEKTPOMAarHUTHON MHAYKIIHU.

Paspnen 5. KosiebaHusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

Konebarenpnass cuctema. CBOOOJHBIE MeXaHWYECKHUE KojeOaHus. ['apmMoHHYECKHe
konebanus. Ilepuon, wactora, ammuutyaa u ¢aza koneOanuid. [IpyXMHHBIN MasTHUK.
Marematndeckuii MasTHUK. YpaBHEHHE TapMOHHYECKUX KojieOanuil. IIpeBpaiienue
SHEPTUU NPU FAPMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUSI B UICATBHOM
KOJIEOATEIbHOM KOHTYpe. AHAJOTUS MEXAY MEXaHMYECKUMH U 3JIEKTPOMArHUTHBIMHU
koneOanusimu.  @Dopmyna TomcoHa. 3akoH COXpaHEHUSI DSHEPTUU B  UICATBHOM
KoJIe0aTEIbHOM KOHTYpeE.

[IpencraBnenue o 3aryxamomMX KoieOaHUsAX. BbIHYyXIE€HHbIE MeXaHUYECKHe
kosiebanus. Pezonanc. BeIHy X /I€HHbBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii ToK. CHUHYCOMAAQIbHBIN MEPEMEHHBIM TOK. MOIIHOCTH MEPEMEHHOIO
TOKa. AMIUIUTYTHOE U IEUCTBYIOLIEE 3HAUCHHUE CHJIBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenaya u NOTPeOIICHNUE AIIEKTPUUECKON SHEPTHUU.
DKOJIOTUYECKHE PHUCKH TPU MPOU3BOJCTBE 3IEKTPO3HEpruu. KynpTypa HCHOJIB30BaHUSA
AIIEKTPO3HEPIUU B MIOBCEIHEBHOM KU3HHU.

TexHuueckue ycTpoWCTBa M MPAKTHUUYECKOE MPUMEHEHHE: SJIEKTPUUYECKHIl 3BOHOK,
TEHepaTop MEPEMEHHOIO TOKA, TUHUHM JICKTpoNnepeaay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB — KoyieOaTeNbHOM  CUCTeMbl  (NPYKUHHBIA — WIH
MaTeMaTU4YEeCKUN MasATHUK).

HaG:mroienre 3aTyxarwmux KojaeOaHu.

HccnenoBanue cBONCTB BHIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.
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CB0OOOIHBIE JIEKTPOMATHUTHBIE KOJIEOAHMS.

OcuuiorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKA W HAMpPSOKEHUS OT BPEMEHHU) s
3JIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc npu nociaegoBaTeIbHOM COSUHEHUN PE3UCTOPA, KATYIIKU WHIYKTUBHOCTH
Y KOHJIEHCATOopa.

Mogenb TMHUAY 3IEKTpOonepe1adn.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabonul

HccnenoBanue 3aBUCUMOCTH HEpUOAA MajbIX KoJeOaHUM rpy3a Ha HUTU OT JJIMHBI
HUTU U MACCHhI Ipy3a.

HccnenoBanue mnepeMEeHHOro TOKa B ILEMM M3 MOCIEIOBATEIbHO COETUHEHHBIX
KOHJIEHCATOPa, KaTYLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbIE 60IHbL

Mexanuyeckne  BOJHBI, ycioBus  pacnpoctpanenus.  Ilepuon.  Ckopocth
pacrpocTpaHeHus U JJIMHA BONHBL [lomepeunsie U mpooibHbIe BOJNHBL. HTEpepeHIus u
TudpakIys MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMarHWTHBIE BOJIHBI.  YCJOBUSA M3IYUYEHHUS DJICKTPOMATHUTHBIX  BOJIH.
B3aumuas opuentanus BexktopoB E, B, V B snekrpomarHutHo#l BosHe. CBoiicTBa
JJICKTPOMArHUTHBIX BOJH: OTPaXKEHHE, TMPEJIOMIICHHE, TOoJspu3anus, AudpaKius,
untepdepenins. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMarHuTHHIX BOJIH. [I[pUMeHEHNEe 3JE€KTPOMAarHUTHBIX BOJH B TEXHUKE
U OBITY.

[IpuHUMNBI paguoCcBs3U U TeneBuAeHus. Pannonokamusi.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  NPUMEHEHUE:  MY3bIKaJbHbIE
UHCTPYMEHTBI, YJIbTPAa3ByKOBasi JMAarHOCTUKAa B TEXHUKE W MEOULUHE, pajaap,
paauonpuéMHHUK, TeJIeBU30p, aHTeHHa, Tejaedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE OTIEPEYHBIX U MPOJIOJIbHBIX BOJH.

Konebmromieecs Teno Kak UCTOYHUK 3BYKA.

Habmroenre oTpakeHus: U IPEeTOMIICHUSI MEXaHMYECKHUX BOJIH.

Ha6monenue natepdpepeHnnu u qudpakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HabumroieHre cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOW M YacTOTOM
KoseOaHu.

UccnenoBanne CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXeHHUE, MPEIOMIICHHE,
noJisspuzanus, qudpaxius, UHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuHeHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHOU
cpene. JIyd cBera. ToueyHbId ICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHUu B TIOCKOM
3epKajie.
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[Ipenomnienne cBeta. 3akOHBI NPEIOMJICHUS CBeTa. AOCOIOTHBIM IMOKa3aTelhb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbplii yron noJiHOro BHYTPEHHETO
OTPAXKECHUS.

Hucnepcus ceera. CioxHbIi cocTa 6enoro ceera. L{ser.

Cobuparomue u pacceuBaromiue JUH3bL. ToHKas 1uH3a. POKYCHOE pacCCTOSIHHE U
onTHYecKas cuia TOHKOM JuH3bL. [locTpoenne wu300pakeHHit B COOMpalOIUX U
paccenBarOmuX JuH3ax. @opMylia TOHKOW JIMH3BI. Y BEJIMUYCHUE, JaBAEMOE JTMH30M.

[Ipenensr TPUMEHMMOCTHA T€OMETPUYECKOU ONITHKH.

BonnoBass onrtuka. Matepdepenius cera. KorepeHTHbIE HCTOUYHUKHU. Y CIOBUS
HaONIOJIEHU MaKCHMyMOB M MHHHUMYMOB B HMHTEPPEpPEHIIMOHHON KapTUHE OT MABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxkuus ceta. Ju@pakiuoHHas pewméTka. YcaoBUEe HaONIOACHUS TJIABHBIX
MaKCUMYyMOB TIpH NaJICHUU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuveckrue ycTpoiiCTBa U MPAKTHYECKOE MPUMEHEHHE: OYKH, JIymna, (oToarmapar,
MPOCKIIMOHHBIN amnmapar, MHKPOCKOT, TEJIEeCKOI, BOJOKOHHAs ONTHKA, AU(PaKIIUOHHAS
peuETKa, MOJIAPOU.

Jlemoncmpayuu

[IpsimonuHeNHOE pacpoCTpaHEHUE, OTPAKEHUE U MpesioMIieHHe cBeTa. ONTHYECKUE
puoOOopBHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mozenb cBeToBO1a.

HccnenoBanue cBONCTB M300paxeHM B JIMH3AX.

Mopenu MUKpOCKONa, TENECKOA.

Hab6mronenue unrepdepenmu crera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucnepeuu cBera.

[TonyuyeHune criekTpa ¢ HOMOLIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ TOMOIIBIO AUPPAKITMOHHON PEIIETKH.

Habmoienue nonspuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3mepenune nokaszaresns IpeioMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB N300paXKeHUH B JTMH3AX.

Habmronenue nucnepeuu cBera.

Pa3zgen 6. OcHOBBI clIeIHAJIBHONH TEOPUU OTHOCUTEIBLHOCTH
['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [1oCcTynaTel crieruaabHON TEOpUH
OTHOCUTEJIBHOCTU: HWHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe, IIPUHIIMI
OTHOCHUTEJIbHOCTH DUHIITEHHA.
OTHOCUTETBLHOCTh OTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHH U COKPAILIEHHUE JITTUHBI.
DHeprusi U UMIYJIbC PEASTUBUCTCKON YaCTHUIIBL.
CBs13b Macchl C SHEPTUEH U UMITYJIbCOM PESITUBUCTCKOM YaCTULIbl. DHEPTUsl MTOKOSL.
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Paznen 7. KBanToBasi puzuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®ortonsl. @opmyna Ilimanka cBsA3M 3HepruM (OTOHA C €ro YacTOTOM. DHeprus u
UMITyJIbC (pOTOHA.
OtkpeiTue u wucciuenoBanue ¢orodpdexkra. Onbitelt A. I'. CroneroBa. 3aKOHBI

dotorpdexra. VYpaBHenwe OuHmTerHa s dortorddekra. «KpacHas rpaHuma»
dboTorddexra.

JaBnenue ceera. OnbiTel [1. H. JIeOenera.
XHUMUYECKOE ACHUCTBUE CBETA.
TexHudeckue ycTponucTBa U MPaKTUUECKOe MPUMEHEHUe: (POTOANEeMEHT, POTOIATIHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otor( ekt Ha yCTaHOBKE C ITMHKOBOM TJIACTUHOM.
HccnenoBanue 3akoHOB BHeLIHEro (GoTto3ddexra.
Cseronnon.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pesepdopaa no paccesauto o-gactuil. [InanerapHas
Mozenb atoma. [loctynarel bopa. Mznydenne u nornomenue GOTOHOB MpH MEPEX0ae aToMa
C OJIHOTO YPOBHSI dHEpruM Ha JApyrou. Bujapl criekTpoB. CHEKTp ypOBHEH 3HEPIHM aToma
BOZIOpPOJA.
BonnoBeie cBoictBa uactuill. Boanel ne bpoing.  KopmyckynsipHO-BOJHOBOM
Iy aJli3M.
CHOHTaHHOE U BBIHYKIEHHOE U3TyUYCHHE.
TexHuueckne yCTpOWCTBAa M IPAKTUUYECKOE NPUMEHEHUE: CIEKTPAJIbHBIA aHaIu3
(ciexTpockom), 1a3ep, KBAaHTOBBIM KOMITbIOTED.
Jlemoncmpayuu
Mopgens onbita Pesepdopna.
Ornpenenenrie IIUHBI BOJIHBI Ja3epa.
Habumroienre nuHevaThIX CIEKTPOB U3TyUEHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul
Habmroienre muHeyaToro CrekTpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXHOCTh  CTpoeHus  sanpa.  OTkpeiTue
pamuoaktuBHOCTU. OmbiTel Pesepdopna mo ompeneneHuto coctaBa paaMOaKTUBHOTO
usnyuenus. CBoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BnusHue pagnoakTUBHOCTH Ha
YKUBbBIC OPTaHU3MBI.
OTtkpeiTHE poTOHA U HelTpoHa. HykmonHas moxaens sipa [eitsenbepra—lBaneHko.
3apsin siapa. MaccoBoe yucio sijapa. M30Torbl.

Anbda-pacniai. DIEKTPOHHBI W TO3UTPOHHBINM OeTa-pacnaa. [ amma-uzmydeHue.
3aKoH paJIMOaKTUBHOIO pacmaja.
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DHeprus cBsi3U HyKJIOHOB B sape. AnepHsle cuibl. JledekT maccsl sapa.

SAnepHble peakunu. /lenenue u CUHTE3 AIED.

Snepuslii peakrop. TepmosiaepHblii cuHTe3. I[IpoGiieMbl M MEpPCHEKTHUBBI SAEPHOU
SHEPreTUKU. DKOJOTUYECKUE ACTIEKTHI SIIEPHOM SHEPTEeTUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE MTO3UTPOHA.

MeTto1b1 HAOIOEHHS M PErUCTPALlMU AJIEMEHTAPHBIX YACTHUII.

®dyHaameHTalbHblE B3auMoeicTBus. EnMHCTBO (hr3nueckoi KapTUHBI MUpa.

TexHuueckne yCTpOWCTBA U IPAKTHYECKOE IPUMEHEHHE: JIO3MMETp, Kamepa
Bunbcona, simepHbIi peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIIMNX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

NccnenoBanue TpekoB yacTull (110 TOTOBBIM QoTorpadpusm).

Paspen 8. JiieMeHTHI aCTPOHOMMH U ACTPOPU3HMKH

OTtanbl pa3BuTUs acTpoHOMUHU. [IpukiamHoe W MHUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3us, IipKUE 3BE3/bI, TITIAHETHI, UX BUAUMOE JIB)KCHHE.

CosnHeuHas cucrema.

Comnuue. ConHeuHasi akTUBHOCTh. McTtounuk sHeprun ConHua u 3BE37. 3BE3MBI, UX
OCHOBHBIE XapaKTEpUCTUKHU. J[MarpamMma «CHEKTpalbHBIM KJIACC — CBETUMOCTH)». 3BE3[BI
TJIABHOM IOCJIEIOBATENIBHOCTU. 3aBUCUMOCTbh «Macca — CBETUMOCTBb» AJI 3BE3] INIaBHOU
NOCJIeI0OBAaTeNbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEICTABICHUS O
IPOUCXOXKICHUU U 3BoJIIoIMU CoJHIA 1 3BE311. DTamnbl XKU3HU 3BE3.

Muieunsiii [Iyts — Hama 'anaktuka. [lonoxenue u npuxenue Connua B ["anaktuke.
Tunel ranaktuk. Paguoranaktuku u kBa3apbsl. YEpHbIE ABIPHI B SAPAX TAIAKTHUK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xab0ma. Paz6eranue ramaktuk. Teopus
Bonpmoro B3psiBa. PennkroBoe usiydeHue.

MacmrtabHas cTpykTrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobieMbl aCTPOHOMUMU.

Yuenuueckue nabarooenus

HabGmronenuss HEBOOPYXKEHHBIM  TJIA30M € HCIHOJB30BAHMEM  KOMITBIOTEPHBIX
MPUIIOKEHUI I ONpeJieNieHUs] TOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be3/11si CeBEpHOro MOMYIIAPUS U SIPKUE 3BE3IBI.

Hab6monenus B Teneckon Jlynsl, uraneT, Miteanoro ITyTu.

O6o01maoee NOBTOpeHue

Pons ¢usuku w acTpOHOMHHM B 3KOHOMHYECKOM, TEXHOJIOTMYECKOM, COIMAIbLHON U
ATUYECKOU cdepax AeATeNbHOCTH 4YeJOBEKa, POJb M MeCTO (PM3MKU W aCTPOHOMHH B
COBPEMEHHON HAy4YyHOW KapTHHE MUpPA, POIb (PU3NYECKOW Teopun B (opMHUpOBaHUU
MpecTaBleHui 0 (PU3NIECKON KapTHUHE MHUPA, MECTO (PU3NIECKON KapTHUHBI MUpa B 001eM
psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IIPUPO/IE.

MexnpeamMeTHbie CBA3H
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N3yuenne kypca ¢usuku 6a3oBoro ypoBHsA B 11 kimacce ocymiecTBisieTcsl ¢ y4ETOM
COJIEp/KaTEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMHM MAaTeMaTHKH, OWOJIOTMH, XUMUH,
reorpaduu U TEXHOJIOTHHU.

Meoicnpeomemuvie nonsimusi, CBI3aHHBIE C U3YYEHHEM METOJO0B HAyYHOT'O MO3HAHMS:
ABJICHUE, HAYYHBIA (haKT, TUIIOTE3a, (PU3NYECKasi BEIMYMHA, 3aKOH, T€OpHUs, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIEJINPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHUE CHUCTEMbl YpaBHEHUW, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI
U UX OPOEKIHH Ha OCU KOOPJAMHAT, CII0)KEHHE BEKTOPOB, MPOU3BOJHBIE 3IEMEHTAPHBIX
(GyHKUMH, PU3HAKK MOAO0OMS TPEYTOJbHUKOB, ONPENECICHUE IUIONIAAN TUIOCKUX QUryp U
o0bEMa Tel.

buonozus: snekrpuyeckue sBJIEHUS B )XKUBOW MpuUpoJie, KoneOaTenbHbIe IBUKEHUS B
KHUBOM NpUpoJie, ONTHYECKHE SIBJICHUS B JKMBOM MpPHUpOJE, NEHCTBUE pajualluid HA JKUBbIE
OpraHU3MBI.

Xumusi: CTpOGHHE aTOMOB M MOJIEKYJ, KpUCTAJNIMYecKass CTPYKTypa TBEPHABIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTAJUTMUECKON PEIIETKH, CTIEKTPaIbHBIM aHaIu3.

l'eocpaghus: marHUTHBIE TONIOCAa 3€MIIM, 3aJieKM MAarHUTHBIX PyH, (POTOChEMKA
3eMHOM OBEPXHOCTH, MpeICKa3aHue 3eMJICTPICCHUN.

Texnonoeua: ~ AWUHUM  BJEKTpoOIlepelay,  TEHEpaTop  IMEePEeMEHHOro  TOKa,
ANEKTPOABUTATENb, WHIYKIMOHHAS Te€Yb, pajap, paaUONpUEMHUK, TEJIEBU30p, aHTECHHA,
tesiepoH, CBY-nieub, NpOEKIIMOHHBIN anmnapaT, BOJOKOHHAsI ONTHKA, COJIHEYHas OaTapes..
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «Pu3nka» Ha YpOBHE CPEIHETO O0IIEero 0Opa3oBaHUs
(6a30BBI  ypPOBEHB) JIOJDKHO OOECHEUYUTh JOCTIDKEHHE CICAYIOIINX JIMYHOCTHBIX,
METaNpeIMETHBIX U TIPEIMETHBIX 00pa30BaTEBHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JlugHOCTHBIE pE3yJbTaThl OCBOCHMS yueOHOTO mnpenmera «DU3UKA» TOJDKHBI
OTpaXkaTb  TOTOBHOCTh M CIHOCOOHOCTh  OOYYaroOIIUXCS ~ PYKOBOJCTBOBATHCS
chopMupOBaHHON BHYTPEHHEW MO3UIIUEH JTMYHOCTH, CUCTEMOM IEHHOCTHBIX OpPHUEHTAIINM,
MO3UTUBHBIX BHYTPEHHHUX YOEXKICHUM, COOTBETCTBYIOIIUX TPATUIUOHHBIM I[EHHOCTSIM
POCCUICKOTO O0O0IIeCcTBa, PACIIMPEHHUE >KU3HEHHOTO OIbITa W OMNbITa JACSITEIHHOCTH B
MpOIIECCe peaau3alliil OCHOBHBIX HAIMpAaBJICHUN BOCTHUTATEIbHOM IEATETLHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaaaHCKOro BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMM OOYyYarOIMIETocs KakK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHa POCCUHCKOTO OOIIECTBA;

TIPUHATHE TPAIUITUOHHBIX 00111eueT0BEYECKHUX TYMaHUCTHYECKHUX U
JNEMOKPaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIeSITEIbHOCTh B MHTEpECcaX rpakJaHCKOT0 00IecTBa,
y4acTBOBATh B CAaMOYIIPaBJIEHUU B 00pa30BaTEIbHON OpraHU3aluy;

YMEHUE B3aWMOJEHCTBOBaTh C COLMAIbHBIMU WHCTUTYTaMH B COOTBETCTBUU C HX
(GyHKIUSMU U HA3HAYEHUEM;

TOTOBHOCTh K TYMaHUTApPHOW U BOJIOHTEPCKOM I€ATEIIBHOCTH;

2)IaATPUOTHYECKOT 0 BOCITUTAHUSA:

c(hOpMUPOBAaHHOCTb POCCUMCKON IPAXKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K FOCYJapCTBEHHBIM CHUMBOJAaM, JOCTHKEHHUSIM POCCUICKHUX
y4€HBIX B 00J1aCTH (DU3UKHU U TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUS:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, TUYECKOTO TTOBE/ICHNUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYalldI0 W TNPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpUEHTHPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEeSATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJ]a B IOCTPOCHHUE YCTOWYMBOTO OYAyIIETO;

4)3¢cTeTHYECKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOUasg 3CTETHUKY HAy4YHOIO TBOPYECTBA,
npucyniero Gu3nIecKoi HayKe;

5)TpyaoBoro BocnuTAHUA:
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HWHTEpeC K pas3nuyHbiM cdepam npodecCuOHaTbHON AESITEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyliei
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JIACTH (PUBHUKHU
Ha TIPOTSHKECHUU BCEH JKU3HH,

6)3K0J10rM4eCKOro BOCIUTAHUSA:

c(OpPMHUPOBAHHOCTb IKOJIOTMYECKON KyJIbTYphl, OCO3HAHUE IIOOATBHOTO XapakTepa
AKOJIOTMUECKHX MPOOIIEM;

IJTAHUPOBAHUE U OCYIIECTBJICHHUE JEUCTBUIA B OKPYIKAOLIEH CPEJIc HA OCHOBE 3HAHMS
LeJed yCTOMYNBOrO PA3BUTHSI YEIIOBEYECTBA;

paciivpeHue OombITa AEeSTENIbHOCTH HKOJOIMYECKONW HalpaBiICeHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUH 10 (pr3uke;

7)IeHHOCTH HAYYHOI' O MO3HAHMSL:

c(OpMHUPOBAaHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BHUTHS PU3NICCKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOW JESATEIBbHOCTH, TOTOBHOCTH B MPOIECCE H3YUYCHUS
(hU3UKH OCYIIECTBIATh MPOSKTHYIO U UCCIEA0BATENBCKYIO ICATEIbHOCTh HHANBUIYAIBHO U
B IpyIIIIE.

METANIPEAMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHBIE YHHBEPCAJIbHbBIE YUeOHbIE TeHCTBHUSI
ba3oBpble JJornyeckmne 1eicTBUS:
CaMOCTOATEIBbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, paccMaTpUBaTh e
BCECTOPOHHE;
OTIPEICIIATD LEIU JACITCILHOCTH, 3aJ1aBaTh MapaMEeTPhl M KPUTEPUU UX JTOCTHIKCHUS;
BBISBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUHS B paccMaTpUBACMBIX (DH3HMUECKHX
SIBJICHUSX;
pa3pa0barbiBaTh IUIAH pEHICHUS TPOOJIEMbl ¢ YYETOM aHajiu3a HMEIOIIUXCS
MaTEPHUATBHBIX U HEMATEPUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JICATCIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OILICHMBATh PUCKH MOCJICICTBUN JCATCIBHOCTH;
KOOPJMHUPOBATh W BBIIOJHATH PabOTy B YCJIOBHSX PEalbHOIO, BUPTYaJbHOI'O H
KOMOMHHPOBAHHOT'O B3aMMO,ICHCTBHS,
pa3BHBaTh KPEAaTUBHOE MBIILICHUE TIPH PEIICHUN KU3HECHHBIX TIPOOJIEM.
ba3oBble ucciieqoBaTeibCKue 1eMCTBUS.
BJIQJICTh HAYYHON TEPMUHOJIOTHEHN, KIIFOUCBBIMH MTOHATUSIMH U METOAaMH (PH3NUIECKOM
HAYKU;
BIIaJICTh HaBBIKAMH Y4eOHO-HCCIEAOBATEILCKOW M TPOEKTHOW JEATCIbHOCTH B
obnact (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIPHOMY ITOMCKY METOJIOB
penieHust 3a1a4 GU3MIECKOTO COJICPKAHUS, TPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHUS;
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BJIQJIETh BUAAMH ACSITEIHHOCTH MO MOJYUYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALINH,
peoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX yUYE€OHBIX CUTYyallusiX, B TOM 4YHCIE MpHU
CO3/IaHUU Y4YE€OHBIX MPOEKTOB B 00JIaCTH (PUBUKH;

BBISBJISITh IPUYUHHO-CIICJICTBEHHBIC CBSI3U U aKTYallM3UPOBATh 3aJady, BBIIBUTaTh
TUNOTe3y €€ pPEIICHHs, HaXOAWTh apryMEHTHI I J0Ka3aTelbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHHUS;

aHAJTM3UPOBATh TOJIYyYEHHBIE B XOJI€ PEIICHUs 3aJa4dl Pe3yIbTaThl, KPUTHUUYECKH
OIICHUBATh X JJOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U HOPMYTUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEILHON JACATEIBHOCTH, B
TOM YHCJIE TIPU U3YUYEHUU (PU3UKHU;

JaBaTh OLICHKY HOBBIM CUTYAIIMSM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTUUECKYIO 00JIaCTh JKU3HEIEATETbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJIEH, IPEAaraTh OPUTHHAIBHBIE TTOJXO/Ibl U PEIICHUS;

CTaBHUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmueii:

BIIaJIeTh HAaBBIKAMHM TONy4YeHUs UWHGopManuu (U3HUIECKOTO COJEpkKAHUS U3
WCTOYHUKOB  pa3HBIX THUIIOB, CAMOCTOATEIBHO  OCYIICCTBJISATh  IOWCK, aHAJIN3,
CHUCTEMAaTH3allMI0 W HMHTEpHpeTanuio HHPOPMAIIMU  pa3lIUYHBIX BHJIOB U (popMm
MIpEeACTaBJICHUS;

OLICHUBATh JJOCTOBEPHOCTh MHPOPMALIUK;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTMHA B
PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 3aJa4 C COONIOJACHUEM
TpeOOBaHMN SPrOHOMHKH, TEXHUKM O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPABOBBIX M 3TUYECKUX HOPM, HOPM MHPOPMAITMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCTHbl (PU3UYECKOTO COACpX aHUS B Pa3lWyHbIX (QopmaTax ¢ y4EToM
HazHayeHUs HMH(QOpMAIMM U IEJIEBOW ayJWTOpUU, BBHIOMpas ONTUMANbHYIO (opMy
NPEJICTABICHUS U BU3YyaIH3alUu.

KoMMyHnKaTHBHbIE YHUBEPCAJIbHbIE Yy4eOHbIE 1elCTBHS:

OCYIIECTBJIATH OOIIEHNE HAa YpoKaX (PM3UKH U BO BHE-YPOUHOH JCATEIHLHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHPIMKTHBIX CUTYaIlui U CMATYaTh KOH(IIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CPE/CTB;

MMOHUMATh M MCIIOJIb30BaTh MPEUMYIIICCTBA KOMAaHIHON M MHANBUIYyIbHOW pabOTHI;

BBIOMPATh TEMATUKY M METOIBl COBMECTHBIX JCHCTBUMA C YUETOM OOIIUX MHTEPECOB U
BO3MOKHOCTEM Ka)J0ro YWICHA KOJJIEKTUBA;

NPUHUMATh 1EJA COBMECTHOM ACSATEIBHOCTH, OPraHU30BBIBATH U KOOPJIMHUPOBATH
JIEUCTBUSA 10 €€ JIOCTUKECHUIO: COCTABJIATh IUIAH JCHMCTBUM, PACHPENECTATh POJIU C YUYETOM
MHEHHH YY4aCTHHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OIICHMUBATh Ka4yeCTBO CBOETO0 BKJAJIa M KaXJIOI0 Y4YaCTHHKA KOMAaHJBI B OOIIUI
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPHUSIM;
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npeyaraTb HOBbIE MPOEKTHI, OUEHUBATh UAEU C MO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNUMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHYECKOE MOBEICHHE B PA3JIUYHBIX CHTYAIUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcalbHbIe y4eOHbIe JeiiCTBUSA
Camoopranuszaums:

CaMOCTOSITEIbHO OCYIIECTBIIATh MIO3HABATENIBHYIO IESTENbHOCTh B 0071aCTH (DU3UKHU U
aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEIbHO COCTABJIATH IJIaH PEIIEHUs] pacUETHBIX MU KaYECTBEHHBIX 3a]1a4, IJIaH
BBINIOJIHEHUSI TPAKTUYECKOW paboOThl € y4E€TOM HMMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEAIIOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacimpsATh paMK1 y4eOHOTro MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH
3a pelIEHNUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO JPYAULIMU B 0O0JAaCTU (PU3UKH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHbIH HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIQ/IETh HaBbIKAMHU I[103HABATENBHOM peQIeKCUM KaK OCO3HAHMs COBEPIIAEMBIX
JNENCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIeKCUU AJIsi OLIEHKU CUTYallluH, BHIOOpA BEPHOTO PEILICHUS;

yMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEMICHUS IO UX CHUXKEHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JIPYTUX MPU aHAJIU3€E PE3yJIbTATOB IEATEIIBHOCTH;

NPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIU3€E PE3yJIbTATOB IEATEIIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B nporecce nocTXeHUs IMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMMBI 10 (pr3uKe
JUIS  YPOBHSL CpenHero oomero oOpa3oBaHHMs Yy OOYyYarolIMXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIA UHTEIUIEKT, MPEANOoNIaraonuil chopMUpPOBAaHHOCTD:

CaMOCO3HaHHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHHMATh CBOE HAMOIMOHAIBHOE
COCTOSIHUE, BUJETHh HAIPABJICHUS PA3BUTUS COOCTBEHHOW SMOIMOHAIBHOW cdepbl, ObITH
YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHus,  BKJIOYAIOLIETO0  CAMOKOHTPOJb,  YMEHUE  IPHUHHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEICHUE, CIIOCOOHOCTHh aJalTUPOBATHCA K SMOLMOHAIBHBIM
M3MEHEHUSIM U MPOSBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMHY, BKIIIOUYAIOLIEH CTPEMJICHUE K JOCTHUKEHHUIO LIEIU U YCIEXY,
ONTUMM3M, MHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;
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SMIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBIBaTh €ro0 IMpPH OCYIIECTBIEHUU OOIIEHMs, CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKNBAHUIO;

COLIMATIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAMBATH OTHOILIEHUS C
JOPYTUMH JIIOJIbMU, 3a00TUTHCSL, POSIBISITH UHTEPEC U pa3peliaTh KOHPIUKTHIL.

MHNPEIMETHBIE PE3YJIBTATDBI

K konmy oOydenuss B 10 kjaacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUIUXCSl YMEHUM:

JEMOHCTPUPOBAaTh Ha TMpUMEpax pojib U MecTo (u3uku B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJIOTHA, B
MIPAKTUYECKOU IEATEIBHOCTH JIFOJIEH;

YUYHUTHIBATh TPAHMIIBI IPUMEHEHHSI U3YUYEHHBIX (U3NYECKUX MOJEJeil: MaTepuaibHas
TOUYKa, MHEpIMAIbHAas CUCTeMa OTCUYETA, a0COOTHO TBEPOE TENO, UACATbHBIN ra3, MoAeIu
CTPOCHMS Ta30B, XUAKOCTEH W TBEPABIX TEJ, TOYEUHBIA SJIEKTPUUYECKUM 3aps] NpH
pelieHnn pU3nYecKuX 3a/1ay;

pacno3HaBaTh (u3MUYECKUe SBJICHUS (MPOLECCH) U OOBIACHITh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKOU TEOPUHU CTPOEHUS BEIIECTBA U AJIEKTPOJINHAMUKU:
PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWKEHHE, CBOOOJHOE MaJieHue Ted,
JBMKEHHE IO OKPY)KHOCTH, HHEpLHs, B3auMojeicTBue Ten, nuddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHUE KUJIKOCTEH M TBEPABIX Tel, U3MEHEHHEe 00bEMa Tesl IpU HarpeBaHUU
(oxyaxkaeHuu), TEIUIOBOE  pPaBHOBECHE,  HCIApeHHe, KOHJAEHCAlWs,  IUJIaBJICHHE,
KpUCTAJUIM3aLUsl, KUIIEHUE, BJIAXKHOCTHh BO3/yXa, IOBBIIICHUE JABJIEHUS Tra3a IPU €ro
HarpeBaHUM B 3aKpbITOM COCYHE, CBs3b MEXIYy [apamMeTpamMu COCTOSHHS Tras3a B
U30IIpolIeccax, dJIEKTpU3alus TeJl, B3aUMOICHCTBUE 3aps/IOB;

OMKCHIBATh MEXaHMYECKOe JBUXKEHHE, HCIONb3ys (U3NYECKUE  BEITUYHMHBIL:
KOOpJIMHATA, IIyTh, IEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cujla, UMITYJIbC Tela,
KMHETUYECKasi dHEeprusi, MOTEHIUANbHAsl SHEPrus, MeXaHuueckas paboTa, MeXaHUYecKas
MOIIHOCTh; MPU OMHCAHHHM MPABWIBHO TPAKTOBaTh (PU3UYECKHI CMBICI HCHOIB3YEMBIX
BENIMYMH, MX OOO3HAUEHUS M EIWHHUIIBI, HAXOAUTb (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(bu3MYECKYI0 BEIMYUHY C JPYTMMH BEIMYUHAMU;

ONMCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIb3Ys
(dbu3nueckre BEIMYUHBL: JIaBlIEHHWE ra3a, TEeMIlepaTrypa, CpeIHssS KWHETHYecKash SHEprus
Xa0THUYECKOTO JIBM)KEHHUSI MOJIEKYJI, CPEIHEKBAAPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHsISI OHHeprusi, pabora raza, KOI(P(UIMEHT TOJE3HOTO JeHCTBUS
TEIUIOBOTO JIBUraTels; IpH OINUCAaHUM TPABWIBHO TPAKTOBAaTh (UBUYECKUI CMBICI
UCIOJIb3yEeMbIX BEJIMYMH, UX 0003HAYCHHS M €IMHUIIBI, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE
JTAHHYI0 (PU3UYECKYIO BEJIHMUUHY C APYTUMH BEJTUYHUHAM;

ONMCBHIBATH H3YYEHHBIC DJJIEKTPUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUYECKHUE
ABIIEHUS (TPOLIECCHI), HCHOJB3Ys (U3NUYECKHE BEIMYMHBL: DICKTPUUYCCKUN  3apsf,
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ANEKTPUYECKOE TMO0JI€, HANPSKEHHOCTh MOJIA, MOTEHIHAJ, Pa3HOCTh MOTEHLMAJIOB; MpHU
ONMCAHUM TPABWIBHO TPAKTOBAaTh (PU3NYECKUH CMBICI HCIHOJb3YEMbIX BEJIMYMH, HX
0003HAUYEHMsSI U E€IMHUIBI, YyKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYHMHY C APYTHUMHU BEIUYMHAMM,

aHAJIM3UPOBATh (PU3MUYECKHUE TIPOLECCH U SBJICHMS, UCIOJIBb3Ys (PU3MUECKHE 3aKOHBI U
MPUHIMIBL 3aKOH BceMUpHOTo TsroteHus, |, 1l u Il 3akonsr HetoToHa, 3aKk0H coxpaHeHus
MEXaHUYECKOM SHEpPruu, 3aKOH COXPAHEHHUS HUMIYJbCa, NPUHLMI CYNEPHO3UIUN CHUIIL,
NPUHIMUI PABHONPABUSI HMHEPUUAIBHBIX CHCTEM OTCYETA, MOJIEKYJSPHO-KMHETHUECKYIO
TEOPUI0 CTPOEHHS BELIECTBA, I'a30BbIE 3aKOHbBI, CBSI3b CpPEIHENW KHUHETHUYECKOW SHEpruu
TEIUIOBOTO  JIBIJKEHHS MOJIEKyl C aOCOJIIOTHOM TeMmmepaTypoil, TepBbI  3aKOH
TEPMOJUHAMHUKY, 3aKOH COXpPAHEHHUS SJIEKTPUUECKOro 3apsijaa, 3akoH KyioHa, mpusTom
pasnauyath CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BhIPAXKEHUE U YCIIOBUS
(rpanu1bl, 0071aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIUIBI JEHCTBUS MalIMH, NPUOOPOB M TEXHUUECKHX
YCTPOMCTB; pa3ianyaTrh yCJIOBUS X 0€30aCHOTO MCMOJIb30BaHUS B TOBCEIHEBHOM KU3HU;

BBITIOJIHATH SKCIEPUMEHTHI M0 UCCIEOBAaHUI0 (U3NYECKUX SBJICHUNA M MPOLECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX UW3MEpPEHWil, Mmpu 53ToM (GOPMYyJIHPOBATh
npobneMy/3aady W THUIOTE3Y Yy4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0)KEHHOT0 000PYAOBAHMUS, POBOIUTH OMBIT U POPMYIUPOBATH BHIBOJIBL;

OCYUIECTBJISITh MpPsIMblE M KOCBEHHBIE M3MEpEeHHs (PU3MUECKUX BEIMYWH, MPU ITOM
BbIOMPATh ONTHUMAJIbHBINA CIIOCOO M3MEPEHUS U UCIOJb30BaTh M3BECTHBIE METOJbl OLIEHKU
MOrPEIHOCTEN U3MEPEHUM;

UCCIIEI0BAaTh 3aBUCHMOCTH MEXIy (QU3MUECKHMU BEJIMYMHAMHU C MCIIOJIb30BaHUEM
OPSMBIX W3MEPEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATh pe3yJbTaThl
MOJYYEHHON 3aBUCHMOCTH (PU3MUYECKUX BEIMYUMH B BHUAE Tabuul U rpadukoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

coOuro1aTh MpaBwiia 0€30MaCHOr0 TpyAa IpU INPOBEACHUU MCCIEIOBAaHUNA B paMKax
y4eOHOT0 SKCHEpPUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM M IMPOEKTHOM JEATENbHOCTH C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHNUS;

pemate pacué€THbIE 3a7ayd C SIBHO 3aJaHHONM (U3MYECKOH MOJEbIO, HCIIONb3Ys
¢u3nyeckre 3aKOHbI M TPHUHLMIIBL, HAa OCHOBE aHalu3a YCIOBHs 3a/Ja4d BBIOMPAThH
($u3NYECKy0 MOJEIb, BBIIEIATh (PU3NUYECKUE BETUUUHBI U (POPMYJIbI, HEOOXOAUMBIE JUIS €€
pELICHMs, NPOBOAWTH pacy€Tbl M OLEHUBATh PEAIBHOCTh IIOJYYEHHOI'O 3HAYEHUs
¢u3nvYecKoi BEITUYUHBI;

pelIaTh KadyeCTBEHHBIC 3a/Jayd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUMBYIO
LENOYKY pacCyXJCHUH C OMOpoil Ha M3yUYEHHbIE 3aKOHbBI, 3AKOHOMEPHOCTH M (PU3NUECKUE
SIBJICHUSI,;

UCIOJBb30BaTh MpPH pPELUICHHH Y4YeOHBIX 3a/Jad COBpEeMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUH IS TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUN U MIPEICTABICHUS yUeOHOM U
HAYYHO-TIOMYJIIPHOM HMH(pOpPMAIMH, MOTYYSHHON U3 Pa3lNU4YHBIX UCTOYHHUKOB, KPUTHUECKU
aHaJTM3MPOBATh MOJyYaeMylo HHPOPMAIIHIO;
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MPUBOJUTH MPHUMEPHl BKJIAaJa POCCUHUCKUX U 3apyOeXHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHUE IPOLIECCOB OKPYKAIOIIET0O MHpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIi;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3UKE B IOBCEIHEBHOM JKM3HU s
oOecrieueHust Oe30macHOCTH Mpu  oOpamieHun ¢ nOpubopaMd U TEXHUYECKUMU
YCTPOMCTBAMHU, Ui COXPAaHEHHUS 370pPOBbsi M COOMIOACHHUS HOPM HKOJIOTMUYECKOIO
MOBEACHUS B OKPYXAIOIIEH CPENE;

paboTaTh B IpYyIIE C BBITOJHEHWEM pPa3IMYHbIX COLUMAIBHBIX POJEH, MIaHUPOBATH
paboTy Ipynmnbl, palMOHaIbHO PACTIPEAEATh O0S3aHHOCTH U IJIAHUPOBATH ACSTEIbHOCTh B
HECTaHAAPTHBIX CUTYalUsX, aJleKBATHO OLEHUBATh BKJIAJ Ka)KIOT0 U3 YYACTHUKOB TPYIIIIbI
B pelIeHHE paccMaTpUBaeMON MPOOIEMBI.

K konmy oOydenuss B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUIUXCSI YMEHUM:

JEMOHCTPUPOBAaTh Ha TMpUMEpax pojib U MecTo (u3uku B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MUPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU U TEXHOJIOTH, B
MPAKTUYECKON JEATENBHOCTU JIOACH, LEIOCTHOCTh M €IWHCTBO (DU3MYECKON KapTHHBI
MUpa;

YUUTBHIBATh TPAHUIBl MPUMEHEHUS M3YUYEHHBIX (PU3MUYECKUX MOJeNeil: TOueYHBIN
ANEKTPUYECKUN 3apsifl, Jyd CBETa, TOYEUHBIM HMCTOYHMK CBETa, SJEpHas MOJENb aroma,
HYKJIOHHAsl MO/IeNTb aTOMHOT'O S/Ipa MPH pelieHuu GU3NYECKUX 3aay;

pacno3HaBaTh (u3MUYEcKUe sIBJIeHUs (IMPOLECCH) U OOBIACHITh UX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMHUKMA W KBAaHTOBOW (DU3MKHU: SJIEKTpUUYECKass MPOBOAUMOCTh, TEIIOBOE,
CBETOBOE, XUMHYECKOE, MAarHUTHOE JEWCTBUSA TOKA, B3aUMOJEWCTBUE MArHUTOB,
JJIEKTPOMAarHuTHasT WHAYKLMS, €MCTBUE MArHUTHOTO MOJs Ha NMPOBOJHUK C TOKOM U
IBWOKYLIUHCS — 3apsifl, DOJCKTPOMarHUTHBbIE KoJieOaHUST U BOJIHBI, NPSIMOJUHEIHOE
pacnpocTpaHeHHE CBeTa, OTpaKeHue, NpeJoMieHue, HuHTepdepeHIus, audpakus u
MoJIsipu3aIisl CBEeTa, JUCHEpCcHsi cBeTa, QoTrodnekTpudeckuii 3pdekt (portodrddexr),
CBETOBOE JIaBJICHUE, BO3HUKHOBEHHUE JTUHENYATOrO CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs
Y UCKYCCTBEHHAsl paJuOAKTUBHOCT;

ONMKCHIBATh HM3yYEHHBIE CBOMCTBA BelIeCTBAa  (AJNEKTPUYECKUE, MAarHUTHBIE,
ONTUYECKUE, 3JIEKTPUUYECKYIO IMPOBOAUMOCTh pA3JIMYHBIX CpEd) M DIIEKTPOMATHUTHBIC
SBJICHUS (ITPOLIECCHI), UCTIONIb3YS (PU3NUYECKUE BEIHMUMHBI: JIEKTPUUECKUI 3apsijl, cujla TOKa,
ANEKTPUUYECKOE HANPSKEHUE, JJIEKTPUUYECKOE COMPOTUBIICHUE, Pa3HOCTh IOTEHIMAJIOB,
ANEKTPOABIKYIIAs cujia, paboTa TOKa, MHAYKIHUS MarHUTHOTO TOJs, cuia Amrepa, cuia
JlopeH1la, WHIYKTUBHOCTh KATYIIKH, 3HEPrus 3JIEKTPUYECKOIO W MArHUTHOTO IIOJIEH,
MEPUOJ U YacToTa KojiebaHui B KojeOaTelIbHOM KOHTYpE, 3apsjl U CHJIa TOKa B Ipoliecce
TrapMOHUYECKHX AJIEKTPOMAarHUTHBIX KOJIeOaHUi, (JOKYCHOE PacCTOSIHUE U ONTHYECKas cuja
JUH3BI, TP ONHMCAHUU TPABWIBHO TPAKTOBATh (DU3MUYECKUIl CMBICI HCIHOIb3YyEMbIX
BEJIMYMH, WX OOO3HAUEHUS U EIUHUIIBI, YKa3bIBaTh (POPMYIbI, CBSA3BIBAIOLINE IAHHYIO
(¢u3NYECKyI0 BETUUNHY C APYTUMH BEIMUMHAMU;

OIMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHUS M IPOLIECCHI, UCMONB3Ys (hrU3nUYecKue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI MU 4acTOTa CBETA, SHEPTUA U
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uMIyasc (OTOHA, MEPUOJ MONypaclajga, dHEPrusi CBSI3U aTOMHBIX SIJEP, MPU OMUCAHUU
MPaBWIbHO TPAKTOBATh (PU3MUYECKHUI CMBICI HUCTOIB3YEMbIX BEIMUYWH, UX 0003HAUCHUS U
€MHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIIME TAHHYIO (PU3UUECKYIO BEIMUKHY C IPYTUMHU
BEJIMYMHAMH, BBIUMCISATH 3HAaUeHUE (PU3MUECKON BEIUYNHBI;

aHATU3UPOBATh (PU3UYECKUE MPOIIECCH U SIBJICHUS, UCTIONB3Ys (PU3UUECKUE 3aKOHBI U
OpUHIUNBL 3aKOH OMa, 3aKOHBI IOCJIENOBAaTEIbHOIO M MapajuIebHOTO COEIMHEHUS
MPOBOJHUKOB, 3aKOH Jlkoyns—JIeHla, 3aKOH BJIEKTPOMArHUTHOM WHAYKUUH, 3aKOH
MPSIMOJIMHENHOTO  PAaCHpOCTPaHEHUsS CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI
MpEJIOMJICHHUs CBETa, ypaBHeHHME OuHIITEWHa st (oTodddexTa, 3aKOH COXpaHEHHUs
SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPaHEHHS 3JIEKTPUUECKOro 3apsjia, 3aKOH
COXpaHEHMsI MACCOBOIO 4Mcla, MOCTyJaThl bopa, 3aKOH paauoakTUBHOTO pacraja, Mnpu
TOM pa3iuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €0 MaTEMaTHYECKOE BBIpAKEHUE U
ycioBus (IpaHulLibl, 00J1aCTH) TPUMEHUMOCTH;

OTIPENICISATh HAMpaBIICHHE BEKTOpa HMHAYKIIMH MAarHUTHOTO TOJs MPOBOJHHKA C
TOKOM, cuJIbl Amriepa u cuiibl JIopeHna;

CTPOUTh M ONKCHIBaTh H300paKeHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pPKajoM, TOHKOMN
JIMH301;

BBITIOJTHATH DKCIIEPUMEHTHI 10 MCCIICIOBAHUIO (PU3MUYECKUX SIBJCHUN M MPOIIECCOB C
WCIIOJb30BAHUEM TIPSMBIX M KOCBEHHBIX M3MEpPEHHUM: Tpu 3TOM (HOpMyIHpoBaTh
npobneMy/3aady W THUIOTE3Y Yy4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
peUI0KEHHOTO 000PYA0BaHNUs, TPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBODI;

OCYUIECTBIISITh MpPsIMblE M KOCBEHHbIE M3MEpEHUs (PU3NUYECKUX BEJIMYUH, MPU STOM
BBIOMpATh ONTUMANIbHBIN CIIOCOO M3MEPEHHUs M UCIOJIb30BaTh U3BECTHHIE METO/bI OIICHKU
MOrPEIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (U3MYECKUX BEJIMYUH C HCIOJIb30BAaHUEM MPSIMBIX
U3MEpEHUIl: MIPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH pe3yiIbTaThl MOTYYECHHON
3aBUCUMOCTU (U3MUYECKUX BEJIMYMH B BHUAC TaOIUIl U TpaduKOB, JAeJaTh BBIBOIBI IO
pe3yabpTaTaM UCCIIEJOBAHNUS;

coOnrofaTh npaBuia 0e30MacHOro TpyJa MpH MPOBEACHUH HCCIEIOBAaHUN B paMKax
y4eOHOr0 HKCIEPUMEHTa, Y4eOHO-UCCIEAOBATENHLCKOW M MPOEKTHOW NIEATEIbHOCTU C
MCIIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOICTB U JIabOpaTOPHOTO 000PYNI0BAHNUS,

pemarh pacué€THble 3a/Ja4d C SIBHO 3aJlaHHOW (PU3WYECKOM MOMAENBIO, HCIOJIb3YS
¢bu3nueckue 3aKOHbl M TPUHIMUIBL, HAa OCHOBE aHajiM3a YCIOBUS 3a/ladyd BbIOUpATh
(U3MYECKYIO0 MOJIENb, BBIICTATh (PU3NUECKUE BETUYUHBI U (POPMYJIIbI, HEOOXOUMBIE IS €€
peuieHus, NPOBOJUTh pPacu€Tbl W OLEHHMBATh pPEaJbHOCTh IOJYYEHHOIO 3HAYEHUS
(hU3UYIECKON BETMUNHBI,

pemaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKM HENPOTHBOPEUUBYIO
IEMOYKY PacCy>KJIEHHUI C OMOpOoi Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hU3HUECKUE
SIBJICHUS;

WCIOJIb30BaTh MPHU pEHICHUH YYeOHBIX 3aJa4 COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUI TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIMH U TPECTaBICHUS yUeOHOU U
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HAYYHO-TIOMYJIIPHON WH(GOPMAINH, TOTYYSHHON U3 pa3IMyHBIX UCTOYHHKOB, KPUTUYCCKH
aHaTM3UPOBATH MOTyYaeMyto HHPOPMAIIHIO;

OOBSICHATD TPUHIUINBI JEHCTBHS MAIIUH, TPUOOPOB M TEXHUYECKHUX YCTPOWUCTB,
pa3nuyaTh yCIOBHUS UX O€30MAaCHOTO UCTIOIB30BAHMS B MOBCEIHEBHOM KU3HU;

MPUBOJNTH TPUMEPHl BKJIAga POCCHUHCKUX U 3apyOeKHBIX yUEHBIX-(QU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpA, B PAa3BUTHE TEXHHUKH U
TEXHOJIOTHi;

WCTIOJh30BaTh TEOPETHUYECKUE 3HAaHUS MO (PU3WKe B TIOBCETHEBHOW JKU3HU IS
oOecrieyeHust Oe30macHOCTH TMpu  oOpamleHud ¢ nOpubopaMd U TEXHUYECKUMU
YCTPOMCTBAMH, ISl COXPAHEHHS 370pPOBbS W COONIONCHHS HOPM SKOJOTHYECKOTO
MOBEACHUS B OKPYKAIOIIIEH Cpeae;

paboTaTh B rpymnme C BBITOJHEHHEM Pa3IMYHBIX COIMANBHBIX POJICH, MIaHHPOBATH
paboTy TpymIbl, palMOHATIBFHO pacIpeAesaTh 00SI3aHHOCTH H TUIAHUPOBATH JCSITEILHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, aJCKBATHO OICHUBATH BKJIAJ KaXKIOTO U3 YYACTHUKOB TPYIIIBI
B peIIeHUE pacCMaTpUBAEMOM MPOOIEMEI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne Hassanue temsl Koi-Bo

/o 4acoB

1 Uro wusywyaer ¢usuka. Dusndeckue sprueHus. HabOnmromeHUs W OMBITHI 1
BBoausiii unctpykrax no OT. TloBTopHbIii nHCTpyKTax 1mo OT.

2 MexannueckoeBUKeHuU. CucteMaoTcyera. 1

3 PaBHOMepHOE aBrkeHue Tesl. CKOpocTh. YpaBHEHHE PABHOMEPHOTO 1
nBkeHnsa. Pemennesanauy.

4 I'paduku npsiMosiMHENHOTO paBHOMEPHOTO JIBUKEHUs. Pemenue 3aaay. 1

) CKOpOCTb IpH HEPABHOMEPHOM JIBUKEHUH. MTHOBEHHAs! CKOPOCTb. 1
C0KeHNEeCKOPOCTEH.

6 [IpssMOTMHENHOEPABHOYCKOPEHHOEABUKEHUE. 1

7 PaBHOMEpPHOE NBMKEHNE TOUKH IO OKPYKHOCTH. 1

8 KunematnkaabcomroTHOTBEpAOTOTENA 1

9 Pemrenne 3agau o reme «KnHeMaTuka». 1

10 KonTtponpaaspadora Nel «Kunemarukay. 1

11 AHanu3 KOHTPOJIBHOU paboThl 1 Koppekiusa Y Y JI. OCHOBHOE yTBEPKICHUE 1
mexanguku. Cuia. Macca. Eqnanniamaccsl.

12 [TepBriiizakoHHpIOTOHA. 1

13 Bropoii 3akon Hetotona. Tpetuii 3akon HeroToHa. 1

14 [IpuHIMITIOTHOCUTENBHOCTH] auies. 1

15 Cuiia TSKeCTU U cujla BCEMUPHOTO TSATOTEHUS. 1

16 Bec. HeBecomocTs. 1

17 Hedopmaruu 1 cuitbl ynpyrocti. 3akoH ['yka. 1

18 Cunbl Tpenust. JlaboparopHas padota Nel «M3mepenue koappuienta TpeHus 1
ckosbkeHus». LleneBoiinmacrpykraxno OT.

19 NMiynbc. 3aKOHCOXpaHEHUSIMMITYJIBCA. 1

20 Pemenue 3a1a4 Ha 3aKOH COXPaHEHUsI UMITYJIbCA. 1

28




21

Mexanunueckasi paboTa U MOITHOCTb CHIIBI.

22 Kunernueckassneprus

23 PaboTa cuibl TSDKECTH U YIIPYTOCTH.

24 [NoTrenumanpHas SHEPTHUs. 3aKOH COXpPAHEHUS SHEPTHUH B MEXaHHKE.

25 JlaboparopHas padota Ne2. «/3yueHue 3aKk0HA COXPAHCHHSI MEXaHHUIECKOH
sHeprum». LleneBoituncrpykraxmo OT.

26 KonTtponsHas padora No2. «/[mHamMuka. 3aKOHBI COXpPAaHEHUS B MEXaHUKE»

27 AHanu3 KOHTPOJIbHOU paboTel 1 kKoppekuusd Y Y/, OcHoBHblenonoxenust MKT.

28 BpoynoBckoe npukenue. Cuiibl B3aUMO/IEHCTBUS MOJIEKYIL.

29 OcnoBHoeypaBHeHHe MKT

30 Temmeparypa. DHEprus TEIJIOBOTO TBMXKEHUST MOJICKYII.

31 YpaBHEHHECOCTOSHUAHIEATFHOTOTa3a

32 I"a30BbIE3aKOHEI

33 JlabopaTtopHnas pabota Ne3 «DkcnepumeHTaabHas MpoBepka 3akoHa [ eii-
Jroccakay. LleneBorinnctpykraxkmno OT

34 KonTtponbraspadorta Ne3 «OcHoBet MKT»

35 AHanu3 KOHTPOJIBHOM paboThl U Koppekius Y Y. Haceimennsrii map. Jlapienne
HACBIILIEHHOTO Tapa.

36 BnaxxHocTbBO31yX2

37 Buyrpennssoneprus.

38 PaboTa B TepMoiMHaMUKe.

39 KonudecTBo TemnoTel. YpaBHEHHE TEIIIOBOTO OanaHca.

40 Pemenue 3a1a4y Ha ypaBHEeHHE TEIUIOBOro OanaHca

41 [TepBrlii 3aK0OH TepMOIMHAMUKHI. BTOPO# 3aKOH TepMOAMHAMUKH

42 [Ipunuun neiictBus u KII/I TerioBeix nBurarene.

43 Pemenue 3agau no Teme «OCHOBBI TEPMOAMHAMUKID)

44 KonTponbHast padota Ne 4 Ha TeMy «OCHOBBI TEPMOJMHAMUKI
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45

AHau3 KOHTPOJIBHOM paboThl u Koppekus Y'Y . 3aps.
3aKoHCOXpaHEHUA3apsAA.

46 3akouKymnona.

47 Onexrpuueckoenoie. HanpsskeHHOCTh

48 [one Toueunoro 3apsna, chepsl. [IpuHIIT Cynepo3UITHH.

49 [loTenumanpHas 3Heprus 3apsxeHHoro tena B O11

50 [Motenmman. Pa3HOCTBIIOTEHITHAIIOB.

o1 CBs13b MEX/1y HaIIPSIKEHHOCTBIO U Pa3HOCTHIO OTEHIUAIOB.

OKBUTNIOTCHIINATHHBICTIOBEPXHOCTH

52 Pemenne 3ama4 mo teme «lloreHnmanpHas sHEprUs. Pa3HOCTHIOTEHIMATIOBY

53 DnektpoeMkocTh. KoHneHcaTop.

54 DHeprus3apsHKeHHOTOKOHAEHCAaToOpa

55 OneKTpuuecKuTok. Cumatoka

56 3akoH Oma 1 yyacTtka nenud. ConpoTUBIEHUE

S7 DnexTpuueckue nenu. [locnenoparensHoe U nNapauieIbHOE COSTUHEHUE
[TPOBOTHUKOB.

58 Pemenne 3a1a4 Ha 3akoH OMa ¥ CO€TMHEHNE TTPOBOTHUKOB.

59 PaGoTta 1 MOIITHOCTH MOCTOSIHHOTO TOKA.

60 DJIC. 3akon Oma 15 IOJTHOM HCIH.

61 JlaGopaTopnas padota Ne4. «M3meperune 3/1C u BHYTpEHHETO COTIPOTHUBIICHUS
rcTouHHUKa ToKay. LleneBoiimHcTpykTaxkmno OT

62 KontponbHas padoTta Ne 5. «3aK0HBI IOCTOSTHHOTO TOKay.

63 AHaNU3 KOHTPOJIbHOM paboThl U Koppekuusa Y Y /. DnekTpuueckas IpoBOAUMOCTh
pa3nuuHbIX BeulecTB. [IpoBOIMMOCTS METAILIOB.

64 3aBHCHMOCTB COIPOTUBIICHUS IIPOBOIHUKA OT TEMIIEPATYPHI.

65 Tox B MOTYIPOBOJHHUKAX.

66 DIEKTPUUECKUN TOK B BaKyyMe. DIEKTPOHHO-TTydeBasi Tpyoka.

67 DIEKTPUUECKUN TOK B JKUIKOCTSIX. 3aKOH DIIEKTPOIIU3A.

68 DIEKTPUUECKU TOK B ra3ax. HecaMoCTOSITeTbHBINA M CAMOCTOSTETILHBINA Pa3PSIbI.
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11 KJIACC

Ne KoanuecTBouacon
DJIEeKTPOHHbIE
HanmenoBanmuepasaesoB u | Be (undposbie)
1 KoHTpoJuabH IIpakTHYeck
TeMIIPOrpaMMBbl er o0pa3oBaTe/ibH
/ blepadoThI nepadoThI
0 0 blepecypchl
Pazpen 1.2JIEKTPOJAUHAMUKA
bubnuoteka
1 MaruauTHO€EnoMIE. 1IOK
' DJIEKTpOMarHuTHasIMH u 11 1 3
1 . P VIR https://m.edsoo.ru/
7f41c97c
Uroronopazneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbBI
bubnuoteka
MexaHu4deckue u
2. [HOK
AIEKTPOMAarHUTHBIEKOJIEOaH 9 1
1 s https://m.edsoo.ru/
7f41c97c
bubnuoteka
2. MexaHuueckue u 5 1 [IOK
2 3JIEKTPOMAarHUTHBIEBOJIHBI https://m.edsoo.ru/
7f41c97c
bubnuoreka
2.
OnTuka 10 3 HOK
3 https://m.edsoo.ru/
7f41c97c
Hroronopazneny 24

Pasgen 3.0CHOBBI CIIEITUAJIbHO TEOPUHA OTHOCUTEJIBHOCTH

bubanorexa
3. OcHOBBICTIEIUAIBHOUTEOpU 4 1 I[IOK
1 HOTHOCUTEIHHOCTHU https://m.edsoo.ru/
7f41c97c
Hroronopazneny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
bubnuoreka
4, OJIeMEHTHIKBAHTOBOHOIITUK 6 HOK
1 u https://m.edsoo.ru/
7f41c97c
4. CrtpoeHueaToma 4 bubmotexa
2 P [[OK
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bubaunoreka
4. LHOK
A 5
3 TOMHOCAIPO https://m.edsoo.ru/
7f41c97¢c
Uroronopazneny 15

Paznea 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

bubnuoreka
5. DIeMEHTBIACTPOHOMUH 1 7 LIOK
1 acTpo(U3UKHI https://m.edsoo.ru/
7f41c97c
Uroronopazneny 7

Paznen 6.0BOBIIAIOIIEE TIOBTOPEHUE

bubnuoteka
6. LHOK
4
1 ObobuaroeeniopToperne https://m.edsoo.ru/
7f41c97c
Uroronopazneny 4
PesepBHOEBpEMs 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME
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