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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o (¢u3uke 0a30BOTO ypOBHS Ha YpPOBHE CpeAHEro oOmero o0pa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue mporpamMMbl 10 (U3MKE HANpaBiIeHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOU
KapTuHBI Mupa oOydaronuxcs 10—11 kmaccoB mpu oOyueHnn ux (usznke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATENIBHOCTHOIO mojaxoaa. [Iporpamma 1o (QHU3MKE COOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKHU: JIMYHOCTHBIE, MeETalmpeaMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

J IJIaHUPYEMbIE pe3ysbTaThl OCBOEHHUS Kypca (pu3MKu Ha 6a30BOM YpOBHE, B TOM YHUCIIE
MpeIMETHBIE Pe3yIbTaThl MO rojilaM O0yYeHHUS;

J coziepkanue ydeOHoro npeamera «@u3nka» 1o rogam o0ydeHus..

dusnka Kak Hayka o Hamboyiee OOIIMX 3aKOHAX IMPHUPOJBI, BBICTYMas B Ka4eCTBE YYEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, MOJYYEHHs] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HaAyYHBIH METOJ MO3HAHUS MPU BBIIOJHEHUH UMU Y4EOHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca ¢u3uku Ans ypoBHsS CpeqHero oOimiero oOpa3oBaHUSI MOJOXKEH pAl UACH,
KOTOpbIE MOKHO PacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW Kypce SIBISIETCA JIOTUYECKH 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AenoB (DHU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUM ¢ Hell Marepual Kypca (U3HKH OOBEAMHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAaHHME TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzamus mpeAmnojaraeT HUCHOIb30BaHUE TyMaHUTApPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHUYECKIMH, HDAaBCTBEHHBIMU U IKOJIOTHUECKUMU TTPOOIeMaMHu.

Hoes npuxnaonou uanpasnennocmu. Kypc (QU3MKU IpeanonaraeT 3HAKOMCTBO C LIMPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes  sxonoeuzayuu  peanusyercsi TOCPEICTBOM  BBEJCHUS DIIEMEHTOB  COJEpKaHus,
MOCBSIIEHHBIX 3KOJOTMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMH Kypca (pU3HKH Ha yPOBHE CpEIHEro o0IIero 00pa3oBaHus SBISIIOTCS
¢usnveckue teopuu ((POpMHpPOBAHME MPEACTABICHUNA O CTPYKType MOCTPOSHHS (HU3NUECKOM
TeopuH, poiH (PyHIAMEHTAIBHBIX 3aKOHOB M TPHHIIMIIOB B COBPEMEHHBIX MPEICTABICHHUAX O
MPUPOJIe, TPAHULIAX MPUMEHUMOCTH TEOPHH, JUIS ONKCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHUN H
MIPOIIECCOB).

CuCTeMHO-JIEITETPHOCTHBIN TMOJIX0A B Kypce (U3WMKU pearn3yercsl MpekAe BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpHBIX pabOT, KOTOphIE B TporpamMme 1o (u3nke OOBeAUHEHBI B OOLIUN CIHCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJIUMBIX JIJISi KOHTPOJS W OILIEHKH, OCYIIECTBISIETCS YYaCTHHUKAMH OO0pa30BaTEILHOTO
rporecca UCX0/i1 U3 0COOCHHOCTEH MIaHUPOBAaHUS U OCHaleHUs kabuHera ¢usuku. [lpu 3Tom
o0ecrieunBaeTcs OBJIAJCHHE OOYYAIOIMIMMHUCS YMEHHUSMH TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OITBITOB IO TIPOBEPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonbmoe BHUMaHWE ynemnsieTcsl pEeHICHUIO0 PAacYETHBIX W KA4eCTBEHHBIX 3amad. [Ipm sTom muis
pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCS 3a7adll C SBHO 3allaHHON (PU3MYecKod MOJeNbio,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ WHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3zesioB. [ kaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu GI'OC COO k MaTepHabHO-TEXHUYECKOMY OOECIICYCHHIO
y4eOHOT0 Tpoliecca 6a30BbIN yPOBEHb Kypca (PU3UKK HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus
JOJKeH M3y4aTbCcs B YCJIOBHSX MpeIMETHOro KaOuHeTa (U3MKM WIM B  YCIOBHAX
MHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAY4YHOIo LUKIa. B kabuHere Qusuku
JOJKHO OBbITh HeoOxoauMmoe J1abopaTopHOe OOOpyJOBaHHE Ui BBHINOJIHEHHS] yKa3aHHBIX B
mporpaMMme 1Mo (QHU3MKE YYCHHMYECKUX NPAKTHUYECKUX paboT U JEeMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpalmoHHOE 000pyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM MUHUMAaJILHOM
JOCTaTOYHOCTH M OOECIeUrMBaeT IOCTAHOBKY IIEPEUMCICHHBIX B MporpaMMme Mo (Qusuke
KIFOYEBBIX JIEMOHCTpAllMA JUIS  HUCCIENOBaHMSI M3y4aeMbIX SBIEHUH U  TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaGoparopHoe 060pyAOBaHHE A YUEHHYECKHX MPaKTHUYECKUX paboT (opmupyercs B BHUE
TEMaTUYEeCKHX KOMIUIEKTOB M oOOecrednBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIh30BAaHUH AHAJOTOBBIX M HH(PPOBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMU 1IENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBIISIOTCS:

J ¢dopMupoBaHME HWHTEpeca M CTpeMJICHHs OOyyaroImuxcs K HAaydHOMY H3YUYCHHIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYyallbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

J pa3BUTHE TMpPEACTABICHMH O HAydyHOM MeETOJe TMO3HaHus H  (HopMUpOBaHHE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;



J (dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3Y4EHHsS OCHOB CTPOCHHS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

J (dhopMHpOBaHHE YMEHHI OOBSICHATH SBICHHS C UCIOIH30BAaHUEM (U3MUYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTENIbCTB;

J (dbopMupoBaHHEe TMPEICTABICHUNA O PONM (PU3MKH JUISI Pa3BUTHUS JPYIHX €CTECTBEHHBIX
HayK, TEXHHKH ¥ TEXHOJIOTHH.

JloCTIDKEHHE ATHX Lelel 00ecIeunBaeTCsl PEIIeHHeM CIIEeAYIONINX 33/1a4 B MPoIecce M3yIeHUs
Kypca (pU3MKH HA YPOBHE CPEIHEro OOIIero 00pa3oBaHuUs:

J npuoOpeTeHne CUCTEMbl 3HaHUN 00 O0mUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKITFOYAsT MEXaHHUKY, MOJICKYIISIPHYIO (PU3UKY, ICKTPOJMHAMHUKY, KBAHTOBYIO (PH3UKY
U DJIEMEHTHI acTPO(DU3UKH;

J dbopMHpOBaHHE YMEHH MPUMEHSTh TEOPETUYCCKUE 3HAHHUS I OOBSCHEHUS
(GU3HYECKUX SIBJICHUA B TPUPOJIC W JUISI TIPUHSATUS MPAKTHYCCKUX PENICHUH B TOBCEIHEBHOM
KU3HH;

J OCBOEHHE CIIOCOOO0B pemIeHus pa3InYHbIX 33J1a4 C SBHO 33JaHHON (PU3NYIECKOI MOJETIBIO,
3aa4d, TOJPa3yMEBAIONINX CaMOCTOSTEIBHOE CO3JaHHe (U3UIECKOW MOJENH, aJeKBaTHOM
YCITIOBHSIM 33]1a4H;

o MOHUMaHWe (U3WYSCKUX OCHOB WM TPHHIIUIIOB JCHCTBUS TEXHHUYECKUX YCTPOUMCTB W
TEXHOJIOTUYECKUX MPOIIECCOB, HX BIMSHUS Ha OKPYKAIOIIYIO CPEY;

o OBJIAZICHWE METOAaMH CaMOCTOSTENBHOTO TUIAHUPOBAHUS W TPOBEICHUS (PU3HUECKHIX
SKCIEPUMEHTOB, AaHaJlW3a W UHTEepIpeTanuu HWHGOPMALUU, OINpeAeTeHHUs JI0CTOBEPHOCTU
MOJIyY€HHOTO pe3yJbTaTa;

. CO3/IaHUE YCJIOBUM ISl pPa3BUTUSA YMEHUW MPOEKTHO-UCCIEAOBATEIbCKON, TBOPUYECKOMH
NeSITeIbHOCTH.

Ha n3yuenue ¢usuxu (6a30BbIii ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHMs OTBOIUTCS
136 vacoB: B 10 wiacce — 68 yacoB (2 yaca B Hexmenmto), B 11 kmacce — 68 dacoB (2 yaca B
HEJIEIIO).

[Ipennaraempiii B mporpaMme 1o (u3MKe MepedyeHb JTa0OpPaTOPHBIX M MPAKTUYECKHUX padboT
SBJIIETCS PEKOMEHJOBAHHBIM, YYHTENb JIEaeT BBIOOp MpOBeAeHHUS TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYaroMINXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS

®uszuka — Hayka o mnpupoxae. Hayunele MeTonsl MO3HaHUA OKpyKarouiero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue pu3nueckux sBjIeHUN u npoueccos. Hayunble runores3sl. @u3ndeckue 3aKOHbI
U Teopuu. ['paHUIIBI TIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHIIMIT COOTBETCTBHSL.

Pomp m wmecto ¢m3ukd B (QOPMHPOBAHMH COBPEMEHHOW HAay4yHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexaandeckoe aBmkeHHE. OTHOCHTEIIFHOCTh MEXaHHUYECKOIro NBIbKeHHMsA. CucreMa oTcuéra.
Tpaexropus.

[Tepemenienne, CKOpocTh (CpedHsisi CKOpPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMenieHu 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE © paBHOYCKOPEHHOE TpsSMOJWHEHHOEe JBMkeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEILICHUS MAaTEPUATILHON TOYKH OT BPEMEHH.
CBoboaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHMS.

KpuBonuneitHoe aBmxenue. J{BKeHNE MaTEpUaIbHON TOYKH MO OKPYKHOCTH € MOCTOSIHHOM 110
MOJIYJTIO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHass CKOpOoCTh. [lepron n dyactoTa oOparieHusl.
LlenTpOoCTpEeMUTEIBLHOE YCKOPEHUE.

TexHuyeckne yCTpOWCTBA W MPAKTUUECKOE MPUMEHEHHE: CIUJIOMETP, JBM)KEHHUE CHAPAJIOB,
LIETHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAIU KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.
[IpeoOpazoBaHue ABMXKEHHUI C UCTIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.
HccnegoBanue COOTHOIIEHUS MEXKIY MYTSMU, NPOMJAECHHBIMU TEJIOM 3a MOCIeAOBaTENbHbIE
paBHbIE MPOMEKYTKM BPEMEHM IPU PABHOYCKOPEHHOM ABMKEHUU C HAYaJIbHON CKOPOCTHIO,
PaBHOU HYIIIO.

N3yuenune nBuKeHUs MapUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuamun otHocurensHOCTH ['amunes. IlepBeiit 3akoH HproTtoHa. MHepumanbHble CHCTEMBI
oTcuéra.



Macca Tena. Cuna. [lpunmun cynepnosunmuu cuil. Bropoii 3akon HeloToHa 111 MaTepualibHON
To4KU. Tpernii 3akoH Hpl0TOHA U1l MaTepUAIIbHBIX TOYEK.

3akoH BceMHupHOTO TAroteHus. Cuna Tspkectu. [lepBast kocMudeckas CKOpOCTb.

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

Tpenne. Bunpl Tpenus (1mokosi, ckosbkeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPEHHS CKOJIBXKEHUS U cuia TpeHus nokos. Koaddumment tperus. Cuma cOnpoOTUBICHHS TPU
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[locTynarenpHoe U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOTO TENA.

MOMEHT Cuiibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl. YcCiioBUsL paBHOBECUS TBEPIOTO
Tena.

TexHuueckne yCTpOMCTBA H  TPAKTUUECKOE TNPUMEHEHHWE: TOJIIUIHUKH, JIBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AC(POPMAIIHH.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHns Opycka 1Mo HaKJIOHHOM TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXUHE U PE3MHOBOM 00pa3slie,
OT uXx Aedopmariuu.

HccnenoBanue yciaoBuid paBHOBECHs TBEPOTO TeJla, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3akonwl coxpanenus ¢ mexanuke

Nmnynsc MarepualibHONW TOYKH (Tella), CUCTEMBbl MaTepHallbHbIX TOo4eK. VMIyabC cuUibl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabota crnbsl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprusi MarepualibHOM TOUKu. Teopema 00 N3BMEHEHUU KHHETHYECKON SHEPTUH.

[TorenmmansHas sHeprusa. [loTeHimanbHas SHeprus ynpyro aeGopMHUpOBAHHOW MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HeMOTeHIHMalbHbIe CWIbl. CBsi3b pabOThl HEMOTEHIMAIBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPrUu.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHuueckne yCTpOHUCTBA M MNPAKTUUYECKOE NPUMEHEHHE: BOJOMET, KOMNEp, NPYKUHHBII
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydeHne abCOTIOTHO HEYIPYToTO yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXAHUYECKOW PHEPrHM Tejla Ha MpUMEpe
PacTsLKEHUS pE3MHOBOIO KIYTa.

Paznen 3. MoaekyasipHas Gpu3uKa U1 TEPMOJIUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISAPHO-KMHETUYECKOM TEOPUUM M HUX ONBITHOE OOOCHOBAHUE.
BbpoynoBckoe nBmxkenue. Quddy3us. Xapaktep IBUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BelmecTBa. MoJie CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pazmepbl Mosekyl. KosndecTBo Bemiecrtsa.
[Tocrositnnas ABoraapo.

TermoBoe paBHoBecue. Temnepatypa u e€ nuamepenue. lllkana remneparyp Lenbcus.

Mogens wuneanbHoro rasza. (OCHOBHOE YpaBHEHHUE MOJICKYISIPHO-KHHETHYECKON TEOPHH
UJeaNbHOTO Ta3a. AOCONIOTHAsh TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEIUIOBOTO JABWKEHUS dvactui rasza. [llkama temnepatyp KenbBuHa. ['a30Bbie  3aKOHBI.
VYpasuenue MenpaeneeBa—Kmnaneiipona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MMOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMa,
n30xo0pa, uzobapa.

TexHuueckune ycTpoicTBa U MPaKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OMBITHI, TOKA3BIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBa, (poTorpaduu MOJIEKYT OpraHUuIECKUX
COEJTMHEHM.

OmnbrTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3AUMOICHCTBHSL.

Mogenb, HUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UICATIBbHOIO Ia3a, H30MPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenne mMacchbl BO3AyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpeHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]1y TApaMeTpaMU COCTOSIHUS Pa3peKeHHOIO rasa.

Tema 2. Ocnogbt mepmoounamuxu

Tepmoannamuueckasi cuctema. BHyTpeHHsIsI SJHEPT U TEPMOAMHAMUYECKON CHCTEMBI 1 CIIOCOOBI
e€¢ wusMmeHenus. KoinyecTBO Temnotel W pabora. BHyTpeHHsiE 5SHepruss OJHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y elIbHast
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 06 ammabatHom mpouecce. [lepBblil 3akoH TepMoauHaMuku. [IpuMeHeHHe MepBoro
3aKOHA TePMOJMHAMHUKH K u3ompoiieccaM. I padudeckast uHTepIpeTaus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B MPHUPOIE.

TernnoBeie mamuHbl. [IpuHIUNBI HeHCTBUSA TeUIOBBIX MamuH. [IpeoOpa3oBaHus SHepruM B
TEIUIOBBIX MamwuHax. Koadduiment noneznoro aeictBus TeruoBoi Mammubel. [{ukn Kapho u
ero K03 QUIMEHT MOJIEe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETLIOIHEPT€TUKH.
TexHnueckre ycTpocTBa M NMPAKTHUECKOE NMPUMEHEHUWE: JABUTATellb BHYTPEHHETO CrOpaHwus,
OBITOBOM XOJIOIMIBHHUK, KOHTUITHOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEH SHEPrHM Tejla MPU COBEPIIEHUH PAaOOTHI: BBUIET MPOOKH U3 OYTBHUIKH
MOJI JICHCTBHEM CXAaToTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOH TpyOke MyTEM TpeHUs
(BUIEOAEMOHCTpALIHS).

W3meneHne BHyTpeHHEN aHepruu (TemMmepaTypsl) Tejla Ipy Terionepeaaye.

OmnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEII.
Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue ynenbHou TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHnaeHcanus. Mcmapenune u kuneHue. AOCOJTIOTHAS W OTHOCHTEIbHAsS
BJIQXXKHOCTh BO31yxa. HacklieHHbI map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

Teépnoe Ttemo. Kpucramnmmueckue u amopdHbie Tena. AHM30TPOINHUS CBOMCTB KPUCTAJUIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEeHHE TEIUIOBOTO OasiaHca.

Texnuueckne yCTpoHCTBa W MPAKTHUYECKOE IMPUMEHEHHE: THUIPOMETpP U ICHUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM  TOJIyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIEHHBIX TAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBanus 1 MiiaBjieHUs KPUCTATHYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHune OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMHKA

Tema 1. Inekmpocmamuxa

DJIeKTpu3alus Tell. DNeKTpuueckui 3apsaa. JlBa Buaa siekTpuueckux 3apsiioB. [IpoBogHUKH,
JURJIEKTPUKYU U TOJIYIPOBOJHUKH. 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3aps/ia.
B3aumopeiictBue 3apsnoB. 3akoH Kynona. TouedHblil 31eKTpUYECKUI 3apsll. DIEKTPUUYECKOE
nosne. Hanpsx€HHOCTh 35ekTpruyeckoro nosis. [IpuHuun cyneprno3unuu 3JeKTpUYECKUX MOJIeH.
JIuHuM HANPSKEHHOCTH SJIEKTPUUYECKOTO OIS,

PaGora cun snekrpocrarudyeckoro mnousisa. lloreniman. PazHocts motenuuanos. [IpoBoanuku u
JTURJIEKTPUKH B JIEKTPOCTATUYECKOM MoJje. JuanexkTpuueckas IpOHUIIAEMOCTb.
OnexrpoéMkocTs. KoHaeHcarop. OIEKTPOEMKOCTh IIIOCKOTO  KOHJEHCATOpA. JHEeprus
3apsHKEHHOTO KOHEHCATOPA.

Texnudeckne ycTpoWCTBAa M INPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE SIIEKTPONpPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUII JEHCTBUSA dJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAHHBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSDKEHHBIX Tell.



[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.

DnexTpocTaTHuecKas 3alluTa.

JIMBIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOIIAAM IUIACTHUH, PacCTOSHUS
MEXAY HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunvix cpeoax

DOneKTpUyecKuil TOK. YCJIOBUS CYIIECTBOBAHUS 3JEKTpUUYecKoro Ttoka. Mcrounuku toka. Cuna
ToKa. [IoCTOSTHHBIN TOK.

Hanpsokenne. 3akon Oma a5 ygacTka LIETH.

DNeKTpUYECKOe COMPOTHUBIIEHUE. YIeIbHOE COMpPOTHBIEHHE BellecTBa. llocnenoBartenbHoe,
napajuiesibHOe, CMEIIaHHOE COETUHEHHNE ITPOBOTHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxkoyns—JleHia. MOIHOCTh JEKTPHUUECKOTO TOKA.
DNeKTpOABMKYIIAasi CUJIa M BHYTPEHHEE CONPOTHUBIIEHWE HCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHueE.

DONeKTpOHHAas MPOBOAMMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJJIOB OT
Temiieparypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCcTBEHHAs: U MPUMeECHAs TPOBOJUMOCTH MOIYPOBOAHUKOB. CBOICTBa p—
n-nepexoja. [loaynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpaX M paciuiaBaXx dSJIECKTPOJHUTOB. DJIEKTPOJUTHYECKAS
JUccolanus. JIEKTPOIU3.

DJIeKTpUYeCKril TOK B razax. CaMOCTOSITEIbHBII M HECAMOCTOSTENbHBIN pa3psan. MoHus.
[Tna3ma.

TexHuueckre yCTpOIICTBA M MNPAKTUYECKOE NPUMEHEHUE: aMIIEpMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKHA TOKA, DJEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN 1IN0/, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HAIIPSHKEHUSL.

3aBUCUMOCTh  CONPOTUBICHUS UMWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBL,  IUJIOLIAJIA
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMmelaHHoe coeIMHEHUE TPOBOJHUKOB.

[IpssMoe wu3MepeHue HNeKTpOoIABIXKYIIEH cuibl. KopoTkoe 3amblKaHHME TalbBaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTb CONMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

IIpoBOIMMOCTE AIIEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3meKkTpoABUKYIIEH CUIIbl HCTOUHUKA TOKA M €0 BHYTPEHHETO COITPOTUBIICHHUS.
Habnronenue snexTposunsa.

MexnpeamerHblie CBA3U



N3ydyenne kypca ¢Gusumku Oa3oBoro ypoBHsS B 10 Kiacce OCYyIIECTBISIETCS C Y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHMOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nonamus, CBI3aHHBIE C U3YUYEHUEM METOJIOB HAyYHOTO MO3HAHUS: SBJICHUE,
HAy4HBIN (akT, TUIoTe3a, (PU3NYecKas BEIMYHMHA, 3aKOH, TEOpHs, HAOIIOIEHHE, SKCIIEPUMEHT,
MOJEJIMPOBAHUE, MOJIENIb, U3MEPEHHE.

Mamemamuxa: pemieHne CUCTEMbl YpaBHEHUWH, JIMHeWHas (QyHKIMs, mapaboia, runepOoia, ux
rpadKyd ¥ CBOWCTBA, TPUTOHOMETPHUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTCHC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJECTBO, BEKTOPbl M HMX IPOEKLUHUHU HAa OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

buonozusn: mexanmueckoe BUKEHUE B XKUBOM npupoje, nuddysus, ocMoc, TemI000MeH KUBbIX
OpraHu3MoOB (BHbI TEIUIONEpeau, TEIVIOBOE PAaBHOBECUE), DJIEKTPUUYECKUE SBJICHUS B JKUBOU
MIPUPOJIE.

Xumusa: ITUCKPETHOE CTPOEHHME BEIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAS JUCCOLIUAIINS, TralbBaHUKA.

T'eoepagpus: BIaxHOCTH BO3yXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonozus: mpeoOpazoBaHUE JBUKEHHUI C HCIOJIb30BAaHHEM MEXAaHM3MOB, YUET TpEHHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4YEeHUS! COBPEMEHHBIX MaTepuasoB, B TOM UUCIIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpUHTEp, 3NIEKTpOHArpeBaTeibHble  MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAaAA UHOYKUUA

[Toctosinupie MarHuThl. B3auMojelcTBue MOCTOSIHHBIX MarHuToB. MarHutHoe mosie. BekTtop
MarHUTHOM WHAYKIUU. [IpUHIMO Cyneprno3vuiMy MarHUTHBIX TMoJjed. JIMHUKM MarHuTHOM
uHaAyknuy. Kaptuna muHruil MarHUTHOM MHIYKIIUM TIOJIs1 HOCTOSTHHBIX MarHUTOB.

MarnuTHO€ 110JI€ MPOBOIHUKA ¢ TOKOM. KapTuHa TMHUN MHIYKIIMM MarHUTHOTO MOJISL JJIMHHOTO
MPSIMOTO TMPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHMKA, KAaTyIIKHM C TOKOM. OmbIT
Opcrena. BzaumoelictBue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAIPaBIICHUE.

Cuna JlopeHua, e€ MOIyab U HampaBiieHHE. /[BHkeHHEe 3apsyKEHHOM YacTULBI B OJTHOPOJIHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SBneHue  sneKTpoMarHuTHOM  WHAyKHuU. [loTok  Bekropa  MAarHUTHOM — MHAYKIUU.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMK Dapases.

BuxpeBoe nsnekTpuueckoe moJie. DIEKTPOABWKYIAS CHJIa HHAYKIMA B TPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJI€.



Texnuueckue  ycTpoWcTBa W IPAKTUYECKOE  IPUMEHEHHE:  IIOCTOSIHHBIE  MAarHWTBHI,
AJIEKTPOMArHMTBHI, 3JIEKTPOJBUrATEINb, YCKOPUTEIIN JIEMEHTAPHBIX YAaCTHUILL, UHIYKIMOHHAS [1€Yb.
Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO HOJIS.

B3anmopeiictBre 1ByX MIPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHHE NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABUKYIIEH CUIIbI UHIYKIIMM OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO MOTOKA.
SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne MarHuTHOTO IMOJI KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sSBIIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Paznen 5. Kosie0aHusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHummHvle KOae0anus

Konebatenpnas cucrema. CBOOOJHBIE MEXaHMUECKUE KoJieOaHUsA. ['apMOHUYECKHE KOJICOAHUS.
[Tepuon, ywactora, ammumutyna u (daza xonebanmii. [IpyKHuHHBI MasTHHK. MaTemMaTHYeCKUI
MasTHUK. YpaBHCHHE FapMOHUYECKHUX KosieOanuii. [IpeBpaimienne sHeprun mpu rapMOHUYECKHUX
KOJICOaHMIX.

Konebatenpupiii  koHTYp. CBOOOJHBIC AJICKTPOMArHUTHBIE KOJEOAHWS B  HJACATLHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMH H  DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUHM B HJCATHHOM KOJeOATSIbHOM
KOHTYDE.

[IpencraBnenne o 3aryxamImux KoJieOaHUAX. BBIHYyXIEHHbIE MEXaHWYECKHE KOJICOaHUs.
Pe3onanc. BeiHyXA€HHBIC 2JICKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CHHYCOMJAIBHBIA TEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBojcTBo, mepemadya W MOTpeOJICHUE DIEKTPUYECKOW DHEPTHUU.
DKOJIOTUYECKHE PUCKH TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHOIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

Texuuyeckue ycTpoilcTBa M MPAaKTHUUECKOE MPUMEHEHHUE: 3JIEKTPUYECKHUN 3BOHOK, T'€HEepaTop
MIEPEMEHHOTO TOKA, JIMHUH 3JIEKTpOoIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KojaeOaTeNbHOW CHCTeMbl (MPYKUHHBIM WM MaTeMaTUYeCKUi
MasITHUK).

HaGnronenue 3aTyxarommx KojaebaHuil.

HccnenoBanue cBOWCTB BHIHYXICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmmorpamMmbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUST OT BPEMEHH ) JJIs1 DIIEKTPOMArHUTHBIX
KOJICOaHUIA.



Pe3onanc npu mnocienoBaTeNbHOM COCIUHEHUM PE3UCTOPa, KATyIIKH WHAYKTUBHOCTU U
KOHJEHCATopa.

Mogeinb TUHUM 3IEKTPOIepeaayuu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

UccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJBbIX KOJI€OaHUM rpy3a Ha HUTU OT JJIMHBI HUTH U
MAacchbl rpysa.

UccnenoBanue mepeMeHHOro TOKa B IEMU U3 IMOCJIEIOBATEIBLHO COCTUHEHHBIX KOHJIEHCATOPA,
KaTYIIKW U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHbsle 60JHbL

Mexanudeckue BOJIHBI, YClIOBHsS pacmnpocTpaHeHus. [lepumon. CkopocTh pacnpocTpaHEHUs u
JuiMHa BOJIHBL. [lomepeuHbie ¥ mpoAoibHBIE BOJIHBL MHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTpOMarHUTHbIE BOJHBIL. YCIOBUS M3JIyYEHHUS OJJICKTPOMArHUTHBIX BOJIH. BzanmuHas
opueHtanus BekTopoB E, B, V B snexrpomaranutHoit BojHe. CBOHCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHUE, TMpeloMiieHne, moJsipu3amnus, audpakius, wuatepdepennus. CKOpOCTh
ANIEKTPOMATrHUTHBIX BOJIH.

[Ixaa sneKTpoMarHuTHBHIX BOJIH. [I[puMeHEeHNEe 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpunIMIIBI paaAOCBA3U U TeneBuAeHUA. Paaromokamusi.

DNeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl.

Texnuueckne yCTpOWCTBA U TPAKTUUECKOE TMPHUMEHEHWE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIULHHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomieecs Teiao kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHunu u Juppakiiui MEXaHHUECKHUX BOJIH.

3BYKOBOM pE30HAHC.

Habmronenue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U YaCTOTOM KOJIeOaHUI.
HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, NPEIOMIICHHE, MOJSpU3aLNs,
mudpakius, HHTepQepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsmosinHeliHOe pacnpocTpaHeHUEe CBETa B OJHOPOAHOU cpexe. Jlyu
cBeTa. TouyeuHbI UICTOUHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300paskeHuil B IIIOCKOM 3epKalie.
[Ipenomienue cBeTa. 3aKOHBI MpelOMIICHUSI cBeTa. AOCOJIIOTHBIN MOKa3aTelb MPETOMIICHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroJ MOJHOIO BHYTPEHHETO OTPAKEHHUS.
Hucnepcus cBeta. CnoxHbIi cocTaB 6enoro ceera. Ler.

Cobuparoniue U paccerBaromue JUH3bl. ToHKas nuH3a. DOKYyCHOE pacCcTOSHUE U ONTHYEeCKas
cwia TOHKOW JuH3bL. [locTpoeHue n300pakeHU B COOMpPAIOMIMX M PACCEHBAIOIIMX JIMH3AX.
dopmyiia TOHKOHM JUH3BL. Y BEIUYEHHUE, JaBAEMOE JINH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas onrtuka. MHTepdepennus cBeta. KorepeHTHbIE UCTOYHHMKHU. YCIOBUS HAONIOIEHUS
MaKCUMYMOB U MUHUMYMOB B HHTep()EPEHIIMOHHOW KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.



Hudpaxmus ceeta. JudpakunoHHas pemérka. YcIoBHE HAOIIOJCHUS TIABHBIX MAaKCHMyMOB
MIPU [1aICHUM MOHOXPOMATHYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuzanus ceera.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyna, (¢oToamnmapar,
MIPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OINTUKA, JU(PPAKIHMOHHAs
pemeéTKa, TMOJIAPOULI.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacipocTpaHeHe, OTPaKEHHE U MpesloMiieHre cBeTa. OnTudeckue mpudopsI.
[lonHoe BHyTpeHHEEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.

Mopenn MUKpOCKOMA, TEIECKOIIA.

HaGnronenue nunrepdepeHiinu crera.

Ha6nronenue qudpakiuu cera.

HaGnronenue aucnepcun ceTa.

[TonyueHue cniekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydyenue cekTpa ¢ TOMOIIBIO TUPPAKITHOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTens NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paxeHH B TUH3AX.

HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI crienAJILHOH TEOPHUH OTHOCUTEILHOCTH

['panuubl NPUMEHUMOCTH KJIaccuueckol MexaHuku. [locTymarsl crnenuanbHOM  TEopuH
OTHOCUTEJIbHOCTH: WHBApUAHTHOCTh MOJYJS CKOPOCTM CBe€Ta B BaKyyMe, MPUHIUI
OTHOCHUTEIILHOCTH DUHILITEIHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIeHUE BPEMEHH U COKPAIIEHHUE JITUHBI.

DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SJHEPTHEH U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.

Pa3znen 7. KBanroBasi pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®ortonsl. Popmyna Ilmanka cBsizu sHepruu (POTOHA € €ro YACTOTON. DHEPrusi U UMITYIbC
¢dhoToHa.

OtkpoiTue u uccinenoanue Gorodddexra. Onbitel A. I'. CroneroBa. 3akoHbl QoTodddekra.
VYpasuenue DitaimreitHa 11 pororddexra. «Kpacnas rpanuna» porosrddexra.

JaBnenue cBeta. Onbithl I1. H. JIeOGenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texnuueckue ycTpoiicTBa M TPAKTHUECKOE NpPHUMEHEHue: (oTodneMeHT, (OToAATUHK,
CoNTHeYHas OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oT1o3eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3ak0HOB BHeNIHETO (hoTodddekra.

Ceerouos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Mopnens aroma Tomcona. OmbiTel Pezepdopaa mo paccesauro o -uactuil. [Inmanerapras mozens
aroma. Iloctynatsl bopa. 3nydyenue u noriomenue GOTOHOB MPH MEPEXOJE aromMa C OJHOTO
YPOBHS SHEPrUM Ha Apyroi. Buasl cnekTpoB. CriekTp ypOBHENW SHEPrUU aToMa BOJIOPOAaA.
BounnHoBsie cBoMcTBa yacTull. BosHbl ne bpoinsa. KopnyckyasspHO-BOJIHOBOM Tyaau3M.
CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.

TexHnuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHBIN aHaIn3 (CIIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenne AIMHBL BOJIHBI JIa3epa.

Habnronenue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

HaGnronenue nuHeiyaToro crexTpa.

Tema 3. Amomnoe sa0po

DKCIIEpUMEHTBI, J0Ka3bIBAIOIINE CI0XKHOCTh CTPOCHUS sapa. OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHnto coctaBa paaAloakTUBHOTrO u3inydeHus. CBolicTBa anbda-,
Oera-, raMMa-u3JIydeHus. BiusiHue paainoakTHBHOCTH HA KUBBIE OpPraHU3MBI.

OtkpeiTHE TIpoTOHA W HelTpoHa. Hykmownas monens snmpa ['eitzenOepra—lMBanenko. 3apsin
sapa. MaccoBoe uucio sapa. M30Tomsl.

Anbba-pacniaz. ONEKTPOHHBIA M TO3UTPOHHBIM OeTta-pacmaa. [amMma-uzmydenuwe. 3aKkoH
PaaoOaKTUBHOIO pacraja.

DHeprus CBSI3W HYKJIOHOB B siype. SnepHbie cuiibl. JledekT Macchl sapa.

Snepubie peakuuu. Jlenenue u CUHTES sEp.

Anepubiii peaktop. TepmosinepHbiii cuHTE3. [IpoOaeMbl U TIEPCHIEKTUBBI SACPHON DHEPTETHKH.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHOM SHEPTETUKHU.

DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuueckne yCTpOMCTBA M MNPAKTUUYECKOE NPUMEHEHHWE: JO3UMEeTp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas 6boMoa.

Jlemoncmpayuu

Cu€TYMK MOHU3UPYIOIIUX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanue TpekoB YacTHil (10 TOTOBBIM GoTorpadusim).

Paspen 8. DiiemeHTBI ACTPOHOMMH U ACTPOPUZUKH

Dtanbl pa3BUTHs acTpoHOMUM. [[pUKiIaiHOEe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, MIAHETHI, X BUANMOE JABIKECHHUE.

Conneynas cuctema.

Connue. ConHeyHasi akTUBHOCTh. Mctounuk sHeprun CosiHLA M 3BE31. 3BE3/bI, UX OCHOBHBIE
XapaKTEepUCTUKU. JluarpaMMa «CHEKTpasibHbIM KJIacC — CBETUMOCTBY». 3BE3Abl TIJIABHOU
MOCJEI0BATENIbHOCTU.  3aBUCHUMOCTh  «Macca — CBETUMOCTBbY» JJsi  3BE3J  IJIaBHOM
MOCJEeA0BATENIbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKACHUH U 3BOJItoIMK COJIHLIA U 3BE3]. DTaNbl )KU3HU 3BE3]L.



Mnineunsiii [lyre — nama ['anaktuka. [lonoxxenue u nBuwxkenue ConnHua B [Namaktuke. Tumbl
rajakTuk. Paguoranaktuku n kBazapel. YEpHBIE ABIPBI B SApax raJaKTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa66uma. Paz6eranue ranakruk. Teopust bonbioro
B3pbIBa. PesKTOBOCE H3IIydeHuUE.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

HaGnronenus: HEBOOPYKEHHBIM TJI1a30M C HCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPHIOKEHHUN IS
OTpEJIeNICHUs] TOJIO)KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3AMS
CeBepHOTo MoIyIIapus U SIPKUE 3BE3]IBL.

Hab6nronenus B reneckon Jlynsl, ianer, Maeunoro [lyTu.

O0o0maroniee NnoBTOpPeHUE

Ponb ¢u3uku u acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOTHUYECKOMW, COIMAIBHON M ITUYECKOU
cdepax AeaTeIbHOCTH YeJI0BEKa, poJib U MECTO (PU3UKU U aCTPOHOMMH B COBPEMEHHOW HAayqHOU
KapTUHE MHpa, poJib (U3NUYECKON Teopuu B (OPMUPOBAHUU NPEICTABICHUNH O (pru3MUecKoin
KapTHUHE MHpa, MEeCTO (PU3MUECKON KapTHUHBI MUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUN O IPUPOJE.

MexnpeamerHblie CBSI3H

N3yuenne xkypca ¢usuku 06a3oBoro ypoBHS B 11 Kimacce OCYIIECTBISETCS C  y4E€TOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUK{, OHOJIOTUH, XHMUHU,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonsamus, CBSI3aHHbIE C U3YYEHUEM METOJIOB HAyYHOI'O MO3HAHUSA: SBJICHUE,
Hay4HbI (akT, Tunoresa, (pu3nyeckas BEIMYMHA, 3aKOH, T€OpUsi, HAOIIOIEHHE, SKCIICPUMEHT,
MOJEIUPOBAHNE, MOJEIIb, U3MEPCHHUE.

Mamemamuxa: pelleHUe CHCTEMbl YPaBHEHHMH, TPUTOHOMETpUYECKHE (DYHKIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPBI M HX
IIPOEKLMH Ha OCHU KOOPIMHAT, CJIOKEHHE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTapHBIX (DYHKLHUH,
IIPU3HAKY 10100 TPEYTOJIbHUKOB, OIpee/ICHHE TUIOIAAM IIIOCKUX GUryp 1 o0béma Tei.
Buonoeus: snexrpuyeckue sBIEHUS B JKMBOM HpupoJe, KojeOaTelbHble JBH)KEHUS B >KHUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOW ITPUPOJE, ACHCTBUE PalMalliy HA KUBBIE OPraHU3MBI.
Xumus: cTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsE CTPYKTypa TBEPIBIX Te€Jl, MEXaHU3MBbI
00pa30BaHuUs KPUCTAJUINYECKON PEIIETKHY, CIIEKTPaIbHbBIN aHAIN3.

l'eocpachus: MarHuTHBIE TONMIOCA 3€MJIM, 3aJeKW MarHUTHBIX pPyA, (OTOChEMKA 3EMHOM
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: JNWHAU DIIEKTPOIIEpENAd, TEHEpPATOp IEPEMEHHOIO0 TOKa, 3JIEKTPOJBUTATEIlb,
UHAYKIMOHHAs IeYb, pajap, pajuoNpUEMHMK, TEJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
IIPOEKLMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas baTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBI 110 PU3BUKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenne yuebHoro mpeamera «Dusumka» Ha ypoBHE cpeaHero oOmiero ooOpasoBaHusi (0a30BbIN
ypOBeHI)) JOJI’KHO o0ecreuuTs AOCTHXKCHUC CICAYIOIIUX JIMYHOCTHBIX, MCETAIPCIMCTHBIX U
MPEIMETHBIX 00Pa30BaATEIBHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOTO npenMera «Du3MKa» JOKHBI OTpakaTh TOTOBHOCTh U
CIIOCOOHOCTh 00YYaIOLIUXCS PYKOBOJICTBOBATHCS COPMUPOBAHHON BHYTPEHHEW MO3ULMEN JTUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIH, TIMO3UTUBHBIX BHYTPEHHUX YOCKICHHH, COOTBETCTBYIONIUX
TPAJUIIMOHHBIM I[EHHOCTSAM POCCUHCKOTO OOIIECTBA, PACHIMPEHHE J>KU3HCHHOTO ONBITA M OIbITA
JESITEILHOCTH B MPOIIECCE PeaTM3allii OCHOBHBIX HANPABIICHUH BOCITUTATEIHHOU JICATEIHHOCTH, B TOM
qHCIIe B YaCTHU:

1) rpaaaHcKOro BOCIIMTAHMSA:

Cc(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIIMH 00yJarOMerocss Kak aKTHBHOTO W OTBETCTBEHHOTO HWICHA
POCCHICKOTO 00I11eCTBA;

MPUHATHE TPAJTUITMOHHBIX 00IEYEIIOBEUSCKUX TYMAaHUCTHUSCKUX U JIEMOKPATHYCCKUX IIEHHOCTEH;
TOTOBHOCTHh BECTH COBMECTHYIO JICATEIHHOCTh B MHTEpPECAX IPaKJIAHCKOTO OOIIECTBA, YYaCTBOBATH B
CaMOYTIpaBJICHUH B 00pa30BaTEIILHOW OpraHU3aIiHy;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMA HMHCTHUTYTaMH B COOTBETCTBHM C WX (QYHKIUSIMH W
Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH JIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXAAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

[IEHHOCTHOE OTHOIICHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKCHHUSM POCCHUACKUX YUEHBIX B 00JIaCTH
(DYBUKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

Cc(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHUBATh CUTYAILIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICh HA MOPAJILHO-
HPaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

0CO3HAHHE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTONYMBOTO OYIyIIEro;

4) 3CTeTHYECKOr0 BOCIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIFOUAsl 3CTCTHKY HAYYHOTO TBOPYECTBA, MPHUCYIIET0 (pU3HUECKOn
HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEPEC K pa3IMyHbIM cepaM MpodeccnoHaIbHOM AeATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM ¢ (U3UKOU
U TEeXHUKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mnpodeccun W peaTn30BBIBATH
cOOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOpPa30BaHUIO B 00JacTU (PU3UKHU HA MPOTKEHUU
BCEM KM3HU;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUSI:

c(hOPMUPOBAHHOCTh IKOJIOTUYECKONW KYIBTYPHI, OCO3HAHHE TJI0OATBHOTO XapakTepa JKOJIOTHYECKUX
npobinem;



IUIAHUPOBAHUE M OCYIIECTBIICHUE JICUCTBUM B OKPYXKAIOLIEW Cpele Ha OCHOBE 3HAHMUS LENei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEHHE OIBITA IEATEIBHOCTH 3KOJOTMYECKON HAIIPaBIEHHOCTH Ha OCHOBE UMEIOIUXCS 3HAHUH 10
¢busnke;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHSA
¢bu3nveckoil HayKH;

OCO3HAHME LEHHOCTH HAyYHOW JESTEIbHOCTH, TOTOBHOCTH B TMpOIEcce U3YYCHHS (QHU3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTENbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS

Ba3oBble Jornueckue aeicTBUA:

CaMOCTOSITENIFHO (DOPMYITUPOBATH M aKTyaJU3UPOBATh MPOOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
OTIPENIETIATH 1EH AeITeIbHOCTH, 3371aBaTh MMapaMeTPhl U KPUTEPUHU UX JOCTIKCHHS;

BBISIBJISITH 3aKOHOMEPHOCTH 1 POTUBOPEUHS B PAaCCMATPUBAEMBIX (DH3NUECKUX SBICHUSX;
paspabaTeiBaTh IUIaH peHIeHUsT MpoOJeMbl ¢ y4€TOM aHaln3a HWMEIOIIHUXCS MAaTepUalbHbIX W
HEeMaTepuaJbHbIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JICATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEJISIM, OLICHUBATh PUCKH
MOCJICICTBUM ACATCIBHOCTH;

KOOPJAMHHUPOBATh U BBITIOJIHATH PabOTy B YCIOBUSX PEaTbHOTO, BUPTYaTbHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIIIICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MIOHITUSIMHU ¥ METOJIaMU (PH3UIECKON HAYKH;

BJIQJICTh HAaBBIKAMHU Y4e€OHO-HCCIEAOBATEIILCKOM M TMPOEKTHOW MACSATEIBHOCTH B 00JacTH (PU3MKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJOB peHIeHHs 3a7ad (HU3NIECKOTO
COJZIEp>KaHus, MPUMEHEHUIO Pa3JIMYHBIX METOI0B MO3HAHMUS;

BJIQJIETh BUJAMH JICITEILHOCTH TI0 TIOJIYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIIUH, MPEe0Opa30BaHHIO
Y MPUMEHECHUIO B PA3JIMYHBIX YUYEOHBIX CHTYallUsSX, B TOM YHCJIE MPU CO3JaHUU y4EOHBIX NMPOEKTOB B
obsactu HU3MKH;

BBIABJISITH MPUYMHHO-CIIE/ICTBEHHBIE CBSI3W W aKTyaJIM3UPOBATh 3a/ayy, BbIJBUraTh THIOTE3y €€
peuieHusi, HaXOOuTh apryMEHThl JUIs J10Ka3aTeIbCTBA CBOMX YTBEPXKICHMM, 3a7aBaTh HapameTpbl U
KpUTEPUU PEIICHUS;

AHAJIM3UPOBATh IIOJIYYCHHBIE B XOJE pEUICHUs 3a/ayd pPe3yJbTaTbl, KPUTUUYECKU OLEHUBATH HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTH U (HOPMYIHUPOBaATh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN JIEATEIHHOCTH, B TOM YHCIIE TPU
W3Y4YeHUU (DUBUKU;

JaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OIEHUBATh MPHUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IaCTh KU3HEACITEIbHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OpUrHHAIbHBIE TOAXOAbl U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 3a]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Padora ¢ undpopmanueii:



BJIAZICTh HABBIKAMU TOJTYUYCHUS I/IHCI)OpMaLII/II/I (bI/ISI/I‘-IeCKOFO COACPIKAHUA U3 UCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOSITEIIBHO OCYIIECTBIISATh IMOUCK, aHAIM3, CHCTEMATU3alUI0 M WHTEPIPETALUI0 HHPOPMAIHH
Pa3NUYHBIX BUIOB U (OPM NPEICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OpMAIIHH;

HCIIOJIB30BAaThL CPCACTBA HHq)OpMaHHOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B pPEeHICHUHA
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpPraHM3allMOHHBIX 3a7ad C COOJIIOJIeHuEM TpeOoBaHUM
SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, THTHEHBI, PeCypcOCOepEeKEeHUs, MPABOBBIX M ITHUYECKUX HOPM,
HOPM MH(OPMAIMOHHON OE301MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJCpKAHMUSA B pPa3NWYHBIX (Qopmarax ¢ yd€ToM Ha3HAYCHUS
MH(GOpPMAIIUY U LIETIEBOH ayIUTOPHH, BEIOMpPast ONTHMAIBHYIO (OPMY MPEACTABICHUS M BU3YaTU3aIUH.

KoMMmyHukaTuBHBIe YHUBepcaabHbIe yYeOHbIe JeliCTBUSA:

OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PM3UKH U BO BHE-YPOUHOU JESATENBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(MIUKTHBIX CUTYallui U CMSATYaTh KOHQINKTHI,

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUs C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYILIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JIEHCTBUN C y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
KaQ)KJIOTO WIEHA KOJIJIEKTHBA;

MPUHUMATh EJIU COBMECTHOM JesTeNbHOCTH, OPraHMW30BbIBaTh U KOOPAMHHUPOBATH ACUCTBUA MO €&
JOCTH)KEHHMIO: COCTABJIATh IUIAH JIEWUCTBUM, pacHpeneisaTh pPOJM C Y4ETOM MHEHHW YYaCTHUKOB,
o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OLICHMBaTh KayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4acTHUKA KOMaHIbl B OOMmMH pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

IIpeiaraTb HOBBIE ITPOEKTHI, OLICHUBATH MJAEU C MO3ULMHM HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKOU
3HAYUMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATETMYECKOE IOBEACHHE B Pa3JM4YHBIX CHUTyalHUAX, IIPOSBITH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATENbHOCTh B 001acTh (U3UKK U aCTPOHOMMUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (YOPMYIHUPOBATh COOCTBEHHBIE 3a/1auu;

CaMOCTOSITEJIbBHO COCTaBJIATh IUIAH PELICHUS] PACUETHBIX M Kaue€CTBEHHBIX 3aJay, IUIaH BBINOJHEHUS
MPAKTUYECKOH paboThl ¢ Y4ETOM MMEIOMIMXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEeANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

pacimupsATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE JINYHBIX MPEANOYTCHHUIA;

JiesIaTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTb 3a PEILICHHE;
OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIUU B 00JaCTH (DU3UKHU, TOCTOSIHHO MOBBIIIATH
CBOI 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE
PE3YJIBTAaTOB LIEIISAM;

BIIQJIETh HAaBBIKAMH T[IO3HABATEIBHOM pedrueKkcud KaKk OCO3HAaHUS COBEpIIaeMbIX JEHCTBUH U
MBICJINTENBHBIX TPOLIECCOB, UX PE3YJITaTOB U OCHOBAHMI;



MCIO0JIb30BaTh MIPUEMBI pe(DIICKCHU ISl OLICHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATDH PEIICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHUX MPU aHAIA3E PE3YJIbTAaTOB JICATCILHOCTH,

MPUHUMATH ce0sl, IOHUMAas CBOU HEOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U QpTyMEHTBI IPYTHUX TPU aHAIHU3E PE3yJIbTaTOB ACITCIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OIIHUOKH.

B mporiecce mocTHKEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUSI MPOTPAMMbI MO (PU3UKE ISl YPOBHS
cpenHero oOmiero oOpa3oBaHus y OOY4YalOIIMXCA COBEPIICHCTBYETCS SMOILMOHAIBHBIN HMHTEIJICKT,
IIpeAIoIaraouil copMrUpOBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh IMOHUMAaTh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUJAETH
HaIpaBJIEHUs Pa3BUTHsSI COOCTBEHHON SYMOIIMOHAIBHOU c(ephl, OBITH YBEPEHHBIM B ceOe;
CaMOPETYJIIMPOBAHUSI, BKJIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTHh 3a CBOE
MOBEJIEHNE, CMOCOOHOCTh aJalNTHUPOBATHCS K IMOIMOHAJIBHBIM HW3MEHEHHSM W TPOSBIATH THOKOCTH,
OBITH OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKJIIOYAIONIEH CTPEMIJICHHE K JOCTIDKEHUIO IIEIM U YCHEeXY, ONTHMU3M,
WHUIIMATHBHOCTH, YMEHHUE JCHCTBOBATH NCXO/I U3 CBOMX BO3MOKHOCTEH;

AMITIATHUH, BKIIFOYAIOMICH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATH €0
IIPHU OCYIIECTBIEHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C JPYTUMHU JIFOJIbMH,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U pazpeniaTh KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATHBI

K xonmy obyuenus B 10 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaThb
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

JIEMOHCTPUPOBaTh Ha IpHUMeEpax poJib U MecTo (GU3UKH B (HOPMHUPOBAHMM COBPEMEHHOW Hay4dHOI
KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH W TEXHOJOTHH, B MPAKTUYECKOM NesTeIbHOCTU
JIFOJIEH

YUUTHIBATh TPaHUIBl TMPUMEHEHHS M3YYCHHBIX (PU3UUECKHX MOJeNieil: MarepuaibHas TOuKa,
MHEepLIHaNbHAs cUcTeMa 0Tcuéra, abcoOTHO TBEPJOE TEJO, UACATbHBIN ra3, MOJIEIU CTPOCHHUS Ta30B,
KUAKOCTEH U TBEPIBIX TEJI, TOUSUHBIN ANIEKTPUUECKHI 3apsil IpU pelieHud GU3HUECKUX 3a/1a4;
pacrno3HaBaTh (u3MUecKue sBICHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA U OJICKTPOAMHAMHUKH: DPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPAMOJIMHENHHOE NBIKEHHE, CBOOOIHOE MaJeHUE Tell, JABIKEHUE MO OKPYXHOCTH,
WHepLHs, B3auMoieiicTBue Tei, udQy3us, OpOoyHOBCKOE JBHKEHUE, CTPOCHUE JKUIKOCTEH U TBEPABIX
TeJ, W3MEHEHHe 00bEMa Tesl NpU HarpeBaHUH (OXJIXIEHWM), TEIJIOBOE pPaBHOBECHE, HCHAapeHue,
KOHJICHCAIIUS, TJIABJICHUE, KPUCTAILTU3AallUs, KUIIEHUE, BIAKHOCTh BO3/1yXa, MOBBILICHUE JIaBIICHUS ra3a
MIPH €r0 HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXIY MapaMeTpaMH COCTOSIHUS ra3a B H30MpoIieccax,
ANIEKTPU3ALIUS TN, B3aUMOJICHCTBHE 3aps/IOB;

OTHCHIBAaTh MEXAHHUYECKOE JIBIDKEHHE, WCIONB3YS (U3NYECKHE BEIWYUHBI: KOOpAWHATA, TMYTh,
MepeMeIeHne, CKOpoCTh, YCKOPEHHE, Macca Tena, Cuja, UMITyJbC Tella, KUHETUYecKas DHEeprus,
MOTEHIIMATbHAS SHEPTHUs, MEXaHUUeCKas paboTa, MEXaHU4eCKash MOIIHOCTh; MPU OMUCAHUH MPABUILHO
TPaKkTOBaTh (PU3UYECKUI CMBICT HCIOIb3yeMbIX BEIWYHH, WX OOO3HAUYEHHS W EAMHMIIbI, HAXOIUTh
(hopMyIibl, CBSI3BIBAIONINE JAaHHYIO (DU3HUECKYIO BETUYHUHY C IPYTUMH BEIMYNHAMU,

OTHCHIBATh HM3yYCHHBIE TEIUIOBBIE CBOMCTBA TET U TEIUIOBBIC SIBIICHUS, HCIIONB3Yys (U3MUYECKUE
BEITMYMHBI: JABJICHHUE Ta3za, TeMIlepaTypa, CpPeIHss KWHETHUYECKas DHEPIHsl XaOTUYECKOTO JIBHIKEHUS



MOJIEKYJI, CPeTHEKBaApaTHUHAsi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padboTa
ra3a, KodQUIUEHT TOJE3HOTO JACHCTBHSI TEIUIOBOTO JIBUTATEIIS; PU OMMCAHUU MPABUIHBHO TPAKTOBATH
(U3HYECKUH CMBICT HUCTHOJB3YEMBIX BEIUYHMH, WX O0O3HAUEHUS W EAWHUIIBI, HAaXOAWUTH (OPMYIIBI,
CBSI3BIBAIOINNE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BEITMYUHAM;

OTNUCHIBATh M3YyYEHHBIC 3JICKTPUUYECKHME CBOMCTBA BEIIECTBA M AJICKTPUYECKUE SIBICHUS (TPOIECCHI),
WCIIOJB3Ysl (PU3UUYECKUE BEIMUMHBI: SJICKTPUUECCKUHN 3apsijl, SJIEKTPUUECKOE T10JI€, HAMPSHKEHHOCTH OIS,
MOTCHIIMAJ, PA3HOCTh IMOTEHIMAIOB; IMPU ONMUCAHWH TPABHIBLHO TPAKTOBATh (PU3UYCCKHI CMBICIT
HCIIOJIb3YEMbIX BEJIMYHMH, X 0003HAYEHUS M €IUHUIIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BETMUUHY C JIPYTUMU BEITUYUHAMU;

aHATM3UPOBATH (PU3NUYECKUE MPOIIECCHI U SIBJICHHS, UCTIONB3Ys (PU3NUYECKUE 3aKOHBI U MPUHIIUIIBI: 3aKOH
BcemupHoro tsarotenus, I, II u 111 3akonsl HproTOHA, 3aKOH COXpaHEHUsSI MEXaHUYECKON SHEPIUH, 3aKOH
COXpaHEHHUs UMITYJIbCA, MPUHIIUIT CYMEPIIO3UIMHI CUJI, TIPUHIUI PAaBHOIIPABUSI MHEPIUATBHBIX CHUCTEM
OTCUYETA, MOJEKYISIPHO-KMHETHYECKYIO TEOPHUIO CTPOECHUS BEIECTBA, I'a30BbIE 3AKOHBI, CBSI3b CPEIHEN
KHHETUYECKON SHEPTUU TETUIOBOTO JIBIKEHUSI MOJIEKYJ C a0COJIFOTHOM TeMIepaTypou, TEpBbIid 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHHMs JJIEKTPUYECKOrOo 3apsna, 3akoH Kynona, mpu 3TOM pa3nudarhb
CJIIOBECHYIO (OPMYITHPOBKY 3aKOHA, €T0 MAaTEMAaTHUECKOE BBIPAKEHUE W YCIOBHSI (TPaHUIIBI, 00IacTH)
MIPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHITUIIBI JICUCTBUS MAIIMH, MPUOOPOB M TEXHUUYECKHX YCTPOMCTB; pazinyaTh
yCJIOBHS UX 0€301MaCHOTO HCIIOIh30BaHUSI B TIOBCETHEBHOW JKU3HHU;

BBITIOJTHATH SKCIIEPUMEHTHI 110 WCCIEAOBAHUIO (PU3NUECKHUX SBICHUN U MPOIECCOB C HUCIOIH30BAHUEM
MPSIMBIX U KOCBEHHBIX U3MEPEHUH, IpU 3TOM (POPMYIHPOBaATh MpolIeMy/3aauy U TUIOTE3y y4eOHOTro
JKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJI0KEHHOTO O000pYAOBaHUS, NPOBOJUTH OMNBIT U
(bopMynUpOBaTh BHIBOIBI;

OCYILIECTBJISITh MpSMble W KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEJIMYUH, MPU OSTOM BBIOMpPATH
ONTUMAJBHBIA CMOCOO HW3MEPEHHs M UCHOJb30BaTh H3BECTHBIE METOAbl OIEHKH MOTPElHOCTeN
U3MEPEHHUI;

HCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3NYECKUMH BEIHMUYMHAMU C UCIIOJIb30BAHHUEM IMPSMBIX U3MEpPEHHIA,
IpH 3TOM KOHCTPYMpPOBAaTh YCTAHOBKY, (UKCHPOBATh pPe3yJIbTaThl TMOJYYEHHOW 3aBUCHUMOCTHU
(bu3nyecKuX BEIMYHMH B BUJI€ TaOIUI U rpadUKOB, AeNaTh BBIBOJIBI [0 pe3yJabTaTaM HCCIEA0BAHMUS;
coOnrofaTth mpaBuja Oe€30MacHOro Tpylda NIpU MPOBEICHUU HCCIENOBAaHUM B paMKax y4eOHOro
IKCIEPUMEHTa, Y4eOHO-UCCIIEOBATENLCKOM M MIPOEKTHOM JEATENBHOCTH C HUCHOJIB30BAaHUEM
WU3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

pemarh pacy€THbIC 3a/1a4M C SIBHO 3aJaHHON (PU3MYECKON MOJEINbI0, UCTIOJb3ya (PU3NUECKUEe 3aKOHBI U
NPUHIMIBI, Ha OCHOBE aHalIW3a YCIOBUA 33Jaydl BbIOMpATh (PU3UYECKYI0 MOJEINb, BBIACIATH
¢buznueckue BeMUYUHBI U POPMYIIbI, HEOOXOUMBIE [Tl €€ pelleHus, TPOBOAUTH PAacU€Thl U OIICHUBATH
PEAbHOCTh MOJYYEHHOTO 3HaYeHUS (PU3NYECKOM BETHMUMHBI;

pelnaTh Ka4eCTBEHHBIE 3aJa4l: BbICTPAUBATh JIOTUYECKH HEIMPOTUBOPEUYUBYIO LIETIOUKY PACCYKIACHUH C
OTIOPO¥ HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHMUS,

WCIOJIb30BaTh TPU pEUICHHH Y4YeOHBIX 3ajad COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTHUHU IS
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIpPETAlMHd U TPEJCTABICHUS YYEeOHOW U HAyIHO-TIOMYISIPHOM
nH(pOpMAlIUY, TOJTYYEHHONW M3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKH aHAIM3HPOBATH MOJy4aEMYIO
HH(pOpMaIINIO;

MPUBOJIUTh TPUMEPHI BKJIAJa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(DM3MKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;



UCIOJb30BaTh TEOPETUYECKHWE 3HAHUS MO (U3MKE B TOBCEJHEBHON JKU3HU Ui OOECHeueHHs
0€30MacCHOCTH MpH OOpameHnu ¢ NPUOOpPaMU M TEXHUYECKUMHU YCTPOMCTBAMH, sl COXpAaHEHUS
3/10pOBbsI U COOIIOAEHNS HOPM IKOJIOTMUECKOTO ITOBEIEHUS B OKpPYXKAIOUIEH cpene;

paboTarh B Tpylnme C BBIINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBAaTh PabOTy TPYIIIHI,
palMOHAIBHO PacHpeleNsiTh 00A3aHHOCTHU U IJIAHUPOBATh JESITENbHOCTh B HECTAHJAAPTHBIX CUTYaLlUSX,
a/JIcKBaTHO OLIGHMBATh BKJIAJ KaXJOr0 M3 YYAaCTHUKOB TpYIIBl B pELIEHUWE paccMaTpuBaeMoi
poOIEMBI.

K xonmy oOydenus B 11 kiacce mpeaMeTHBIE pe3ylnbTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI OTpaKaTh
c(OPMHUPOBAHHOCTD y O0OYHAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HAa NpPUMEPax poJib U MecTo (PHU3MKK B (OPMHPOBAHWU COBPEMEHHOW HAyYHOU
KapTUHBI MHUpA, B Pa3BUTUU COBPEMCHHOW TEXHHWKH W TEXHOJIOTHUH, B TPAKTHUECKON EATSIHHOCTH
JIOJIEH, IETIOCTHOCTD U €AMHCTBO (PU3NYECKON KapTHHBI MUDA;

VYUTHIBATH TPAHUIIBI MPUMEHEHHS N3YUCHHBIX (PU3HUECKUX MOJICIICH: TOUCUHBIA dJICKTPHUSCKUHN 3apsi,
JIy4 CBE€Ta, TOYEUHBII UICTOYHUK CBETA, siIEpHAsi MOJIENIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO si/jpa Mpu
perieHun HU3MIECKUX 3aa4;

pacrno3HaBaTh (PU3UYECKUE SABICHUS (ITPOIIECCHI) U OOBICHITH X HA OCHOBE 3aKOHOB AJICKTPOTUHAMUKHI
U KBAaHTOBOM (PU3UKHU: AJIEKTpUYEcKasl MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE
JEWCTBUS TOKA, B3aUMO/ICHCTBHE MarHUTOB, AJIEKTPOMAarHUTHAS WHIYKIHS, IEHCTBHE MAarHUTHOTO TIOJIS
Ha TIPOBOAHMK C TOKOM ¥ JBWKYIIUHCS 3apsi, OJIEKTPOMAarHUTHBIE KOJEOAaHUS ¥  BOJHBI,
MPSIMOJIMHENHOE PACIpOCTpaHEHHE CBETa, OTpa)KeHHe, MpeloMIIeHne, UHTepdepeHus, audpakuus u
MOJIsIpU3aIlis CBETa, JUCIepcusi cBera, Qorodnekrpuueckuii ddhdext (dboTodrddekr), cBeToBOE
JlaBJICHWE, BO3HUKHOBEHME JIMHEWYATOTrO CIIEKTpa aromMa BOJOPOJa, €CTECTBEHHAs M HCKYCCTBEHHAs
PaAMOaKTUBHOCTE;

OTHCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHUE, MATHUTHBIE, OITUYECKUE, IIEKTPHUUECKYIO
MMPOBOIUMOCTD PA3JIMUHBIX CPEJ) M AJIECKTPOMATHUTHBIE SIBJICHUSI (POIIECCHI), UCTIONB3Ys (DU3UIECKUE
BEJIMYMHBL: DJIEKTPUYECKUM 3apsijl, CHJIa TOKa, »DJIEKTPUUECKOE HaNpsHKEHUE, 3SJICKTPUYECKOe
COMPOTHBIICHUE, PA3HOCTh MOTEHIINAIIOB, 3JIEKTPOABMKYILAsA cuja, paboTa TOKa, UHAYKIIUS MarHUTHOTO
noJist, cuia Ammepa, cuia JlopeHna, MHIyKTUBHOCTD KaTYIIKH, SHEPTHsl JJIEKTPUUYECKOT0 U MarHUTHOTO
MoJIeH, MEepUoJl M YacToTa KojeOaHUN B KosieOaTelIbHOM KOHTYpeE, 3aps] U CHJIa TOKa B Ipoliecce
FapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHuM, (POKyCHOE pacCTOSHUE U ONTHYECKas CHJIa JIMH3bI,
[P OMMCAHUH IPABUIBLHO TPAKTOBATh (PU3UUYECKHI CMBICI UCIIOJIb3yEeMbIX BEJIMUMH, UX 0003HAUCHUS U
€IMHHULIBI, YKa3bIlBaTh (OPMYJbl, CBS3BIBAIOIIUE JAHHYIO (PU3MYECKYI0 BEIMYHMHY C JAPYTUMH
BEITUYMHAMU;

OTIHCHIBATh M3YYCHHBbIC KBAHTOBBIC SIBJICHHS U MPOIIECCHI, UCTIOJB3Ys (DU3HUECKHE BEIMYMHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPTUsS U HUMIIYJAbC (POTOHA, MEPUOL
MoJIypacnajia, SHEpPrus CBSI3M aTOMHBIX SAep, MPH OMNHUCAHUU MPABWIBHO TPAKTOBATh (PU3WYECKUIl
CMBICTT UCHOJb3YEMbIX BEJIWYUH, UX 0003HAYEHHS U €IUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTUMHU BEIMYMHAMM, BBIYHCIATH 3HaueHue (U3HUecKoit
BEITUYHHBI;

aHAIIM3UPOBATh (U3UUYECKUE TPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3MUECKUE 3aKOHBI M MPUHITUIIBI: 3aKOH
Owma, 3aKOHBI MTOCIIEIOBATEIFHOTO U MapalIeIbHOTO COSMHEHHSI IIPOBOTHUKOB, 3ak0H [[xoymnsa—Jlenna,
3aKOH DJEKTPOMArHUTHON WHIYKIMHM, 3aKOH NPSIMOJIMHEWHOTO pAaclpOCTPaHEHUS CBETa, 3aKOHBI
OTpaXKeHMsI CBETA, 3aKOHBI MPEIOMJICHHS CBeTa, ypaBHeHHe OuHIITelHHa s (oTosddekra, 3akoH
COXpPaHEHUs DHEPTUHU, 3aKOH COXPAHEHHS UMITYJIbCa, 3aKOH COXPAHEHHSI IIEKTPUUECKOTO 3apsia, 3aKOH
COXpPaHEHHUs MAacCOBOTO YHCIIA, MOCTYNaThl bopa, 3aK0H paJroakTUBHOTO pacmaja, MpHu 3TOM pa3indaTh



CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MAaTEeMaTHUECKOE BBIPAKEHHUE U YCIOBUS (TPaHUIIBI, 00IaCTH)
IIPUMEHUMOCTH;

ONPEEIATh HallpaBJICHUE BEKTOpPA UHAYKLIMHM MarHUTHOTO TOJIS TPOBOJAHMKA C TOKOM, CUJIbI AMIiepa U
cuibl Jlopenna;

CTPOUTH U OIMCHIBATh U300pakEHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOH JIMH3011;

BBITIOJTHATh SKCIIEPUMEHTHI 110 MCCIEIOBAHUIO (PM3MUYECKHUX SBJICHUN W MPOIECCOB C MCIIOJIb30BAaHHEM
NPSIMBIX ¥ KOCBEHHBIX U3MEPEHHI: MPH 3TOM (HOPMYITHPOBATH MPOoOIIeMy/3aqady U TUIOTE3y Y4eOHOTO
9KCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJI0KEHHOTO O000pYAOBaHUS, NPOBOJUTH OMNBIT U
(hopMyITUPOBATh BHIBOJIBI;

OCYIIECTBIISITH TpsSIMbIE M KOCBEHHBIE H3MEpeHHs] (U3NYECKUX BEJIWYHH, TNPH OITOM BHIOMpPATH
ONTUMAJIBHBIA CMOCO0 H3MEPEHUS U HCHOJb30BaTh HW3BECTHBIE METOJbl OLEHKU MOTPEIIHOCTEN
U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3WYECKUX BEIMYMH C HUCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUM: MPU 3TOM
KOHCTPYHpPOBaTh YCTAHOBKY, (UKCHUPOBAaTh pE3yJIbTaThl IMOJIYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJIE TaONMIl U TpauKOB, JeaTh BBIBOABI IO pe3yabTaTaM UCCIIEI0BaHUS;

coOnrofaTth mnpaBuja Oe€30MacHOro TpyJda HOpU TMPOBENECHUU HCCIENOBaHUM B paMKax ydeOHOro
9KCIEPUMEHTa, Y4eOHO-UCCIIEOBATENbCKOM U MPOEKTHOM JEATENBHOCTH C  HUCHOJb30BaHUEM
M3MEPUTENbHBIX YCTPOMCTB U 1a00PAaTOPHOTO 00OPYI0BAHUS;

peraTh pacy€THBIC 3a/1a4M C SBHO 33JIaHHON (PU3NYECKON MOJIEIIBIO, UCTIONB3Yys (PU3UIECKHE 3aKOHBI 1
MPUHIMUIBI, Ha OCHOBE AaHalIM3a YCJIOBHS 3aJayd BbIOMpaTh (PU3MUECKYI0 MOJENb, BBIIEIATh
¢buznyueckue BeTUYUHBI U (POPMYIIbI, HEOOXOTUMBIE ISl €€ PEelIeHHUs, IPOBOJUTh PAcYEThl U OLICHUBATD
PEeaIbHOCTh MOJYYEHHOTO 3HaYeHUS] GU3NYECKOM BETHUUHHBI;

peniaTh Ka4eCTBEHHBIE 337]a4l: BBICTPAUBATh JJOTUYECKH HEMPOTUBOPEUUBYIO LIETIOYKY PACCYXKICHUN C
OTOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBIICHMUS,

UCIOJIb30BAaTh NPU PELICHUH Y4YEOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUHU IS
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIpPETALUUd U TPEJCTABICHUS Y4EeOHOW M HAyYHO-TIOMYISPHOM
uH(pOpMalLlUY, TMOJTYYEHHON M3 Pa3IMYHBIX HCTOYHHMKOB, KPUTHYECKH AaHAJIU3UPOBATH MOIydaeMYIO
nHpopMaIuIo;

OOBSACHATH MPUHIUIBI ISHCTBUS MAIllMH, IPUOOPOB U TEXHUUYECKUX YCTPOWCTB, pa3IuvaTh YCIOBHS UX
0€30MacHOTO UCIOIb30BaHUS B IOBCEIHEBHOM KU3HMU;

MPUBOJIUTH IMPUMEPHl BKIAJa POCCHUICKUX M 3apyOEKHBIX YYEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHA;

UCIOJIb30BAaTh TEOPETUYECKHE 3HaHWS 10 (U3MKE B TIOBCETHEBHOM JKU3HHM [UIsI OOecredeHus
0e30macHOCTH Mpu oOpalieHuu ¢ OpubopaMu M TEXHUYECKHMMH YCTPONCTBaMH, AJS COXpaHEHUs
3JI0pPOBbS U COOIOICHUS HOPM SKOJIOTUYECKOTO TMOBEJCHHS B OKPYXKaIOIIEH Cpee;

paboTaTh B TpyIe C BHIMOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJIEH, MJIaHUPOBATh PabOTy TPYIIIHI,
paIMoOHAaIBHO pacHpeeNsiTh 00A3aHHOCTH U IJIAHUPOBATh JESATENLHOCTh B HECTAHJAPTHBIX CUTYAIIUSX,
aJIeKBAaTHO OILICHMBATh BKJIAJ KaXXIOr0 M3 YYaCTHUKOB TIPYIHIbl B pEUICHUE paccMaTpUBaeMOM
MpPOOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoasubie | IIpakTnuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O TIO3HAHUSA
bu6 OK
1.1 ®du3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 htI/tIDJSI:I;I/:.eeI:jo]J_}).rU 17541672
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kurematitka > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Auamiia ! https://m.edso0.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 h gp:ﬁ:;i;iilru [7541bF72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKON 9 1 1 bubnuorexa [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 O 10 1
CHOBBL TEPMOTHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BenecTBa. da3oBble 5 bubnuorexa LIOK

Mepexo bl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

41 A EKTDOCTATIA 10 bubnuorexa [JOK
. JIEKTPOCTATUK
P https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 51eKTpUYECKHl TOK. TOKH B bubnuoreka [JOK
4.2 12
Pa3TUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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Kaneﬂnapﬂo - TEMATHYIECKOC IIJIAHUPOBAHUEC 110 y‘l66HOMy npeamMery «®u3uka» 10 kaace

(68 wacos, 2 yaca B HEJCITIO).
Vyeonuk Msikumes I'. 4., Byxosues b.b., Corckuii H.H.

Koua-Bo Jara
Ne Conep:xxanue matepuajia IIpumeuyanue
4acos ITo nnany ITo dpaxry
Du3zuka u Memoovl HAYUHO20 NO3HaHuA (2uaca)

1 ®u3nka — Hayka o npupoje. Haydansle MeTo bl TO3HAHMS 1

OKPYXKaroIllero Mupa

Ponb u MecTo pusnku B GopMUPOBaHUU COBPEMEHHOM
2 Hay49HOU KapTUHBI MUPA, B MPAKTHYECKOM JIEITEITbHOCTH 1

monei

MEXAHMUKA (18 yacoB)
Kunemamuka (5 uacos)

Mexannueckoe aBrxeHne. OTHOCUTEIbHOCTh
3 MeXaHU4eCcKoTo JBIKeHus. [lepemenienne, CKOpOCTb, 1

YCKOpEHHE

PaBHOMEpHOE NPAMOJIMHENHOE JBHKEHUE 1

PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE IBH)KECHUE 1

CBoboaHOE majieHre. Y CKOpeHHue CBOOOTHOTO TaACHHS 1
7 KpuonuneiitHoe npuxenue. [[BrkeHne MatepraibHOM 1

TOYKHU MO OKPY>KHOCTH

Hunamuxa (7 wacos)

8 ITpunuun otHocuTenbHOCTH ["anunes. MHepinanbHbie 1

cucremsl orcuera. [lepseiit 3akoH HeroToHa
9 Macca tena. Cuna. Ilpunnun cynepnosunuu cuit. Bropon 1

3aKk0H HproToHa s MaTepI/IaJIBHOI/IVTO‘lKI/I




10

Tperun 3akoH HproTOHA 1711 MaTEpUAJIBHBIX TOYEK

11

3akoH BceMHupHOro Tarotenus. Cuna tsxectu. [lepas
KOCMHYECKasi CKOPOCTh

12

Cuna ynpyrocru. 3akoH 'yka. Bec tena

13

Cuna tpenus. Koapdumuent tpenuns. Cuna conpoTHBICHUS
IIPY IBIKEHUH TeJIa B )KUIKOCTH WJIH ra3e

14

[TocTynarenpHoe ¥ BpamiareabHOE ABUKEHNE a0COIIOTHO
TBEPAOTO Tesna. MomeHT cwibl. [lnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TeNa

3akonuvt COXPpAHEHUA 6 MEXAHUKe (6 U

acoe)

15

Nmnynbc maTepuanbHON TOYKH, CUCTEMbBI MATEPHUATBHBIX
TOYeK. IMITyJIbC CHIIBI. 3aKOH COXPAHEHUSI UMITYJIbCA.
PeaktuBHOE NBHKEHUE

16

PaboTa u momHOCTS cuibl. Kunetndeckas sHeprus
MarepuaibHO Touku. Teopema 00 M3MEHEHUHN
KUHETUYECKOW SHEPTUU

17

[ToTenumanesHas sueprus. [loTeHnnanbHas SHEPrus yrpyro
nepopMUpOBaHHOU NpYyKUHBL. [loTeHnnanbHas sHeprus
Tesa BOJIM3U MOBEPXHOCTH 3eMIIH

18

HOTGHI_[I/IaJ'IBHBIC M HEIIOTCHIHMAJIbHBIC CHUJIBI. CBi3b pa6OTBI
HEMOTEHIUAIbHBIX CUJI C UBMEHEHUEM MEXaHMUYECKON
OQHCPIur CUCTCMBI TCII. 3aKoH COXpaHCHUA MEXaHUYEeCKOH
QHCPIun

19

JlaboparopHas pabota «MccnegoBanue cBs3M pabOThI CUIIBI
C U3BMEHEHUEM MEXaHMUECKOW HEPIuu Tella Ha IPUMEpE
pacCTsKEHHUS PE3UHOBOIO JKI'yTa»

20

KonTpoabnas pabdora no remeNel «Knnemaruxka.
JnHamMuka. 3aKOHBI COXPAHEHHS B MEXaHHKE»




MOVJIEKYJIAPHASA ®U3UKA U TEPMOJNHAMMKA (24 yaca)

OcHoe6bl MoneKynApHo-Kunemuyeckoi meopuu (10 u)

21 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON 1
Teopun. bpoyHoBckoe apmwxkenue. Auddysus

29 XapakTep ABUKEHUS U B3aUMOJCHCTBUS YaCTUIL] BEILIECTBA. 1
Mogenu cTpoeHHs Ta30B, JKUJIKOCTEH U TBEPIBIX TEI

23 Macca monekyi. KonnuectBo BemectBa. IlocTosiHHasA 1
ABoraapo

24 TermmoBoe paBHOBecue. Temneparypa u €€ H3MEpeHHE. 1
[lIkama remnepatryp Llenscus

25 Wneanensiii raz3 B MKT. OcHoBHOE ypaBHEeHHe MKT 1
AOGcomoTHas TemIepaTypa Kak Mepa cpeiHei

26 KHHETHYECKOM YHEPTUU ABMKEHUS MOJICKYJ. Y paBHCHUE 1
MenneneeBa-Kianeitpona

97 3akoH JlanbeToHa. ['a30BbIe 3akoHbBI. M30mporiecchl B 1
UJeabHOM ra3e U X rpaduyeckoe npeacTaBieHue

08 JlaboparopHas pabota «lccrnenoBanue 3aBUCUIMOCTH MEXTY 1
rapaMeTpamMu COCTOSIHUSI pa3peKeHHOTO razay

29 KonTpoabHast padoraNe2 no reme «OCHOBBI 1
MOJIEKYJ/ISIPHO-KUHETHYECKOI Teopuu»

Ocnosvt mepmoounamuxu (9 uacos)

BuyTpeHHss sHEprust TepMOAMHAMUYECKOU CUCTEMBI U

30 crocoObl e€ m3MeHeHus1. KoJImuecTBO TEmIoThl 1 padoTa. 1
BuyTpeHnHss sHEeprus 0JHOATOMHOTO UACABHOTO ra3a

31 Buas! Tennonepenaun 1

39 VY nenbHas TEIOEMKOCTh BenlecTBa. KonmuecTBo TENmiIoThI 1
MIpH Terionepenaye. AauabaTHeIN mpoiece




IIepBblii 3aKOH TEPMOJMHAMUKH U €I0 IPUMEHEHHE K

33 1
n3oIpoueccam

34 HeobOpaTumocTs miporieccoB B pupoae. Bropoit 3akon 1
TEPMOTUHAMHUKHU

35 [Ipunnun nencreus u K111 TemioBoit ManiuHsbl 1

36 ukn Kapno u ero KITJ] 1

37 DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTETUKH 1

38 O606maromuii ypok «MosnekynspHas ¢puzrka. OCHOBBI 1
TEPMOTUHAMUKI)

39 KonTtpoJubHnas padoraNe3 nmo reme «MoJiekyasipHas 1 1
¢pusznka. OCHOBBI TEPMOANHAMUKI))

Azpecamnule cocmoanusn eeuwiecmea. Dazoesvie nepexoowvt. (5 uacos)

40 [TapooOpazoBanue u KoHaeHcanus. Mcmapenue u KuneHue 1

41 AGCOI0THAs M OTHOCUTEJIbHAS BJIAXKHOCTh BO3IyXa. 1
Hacsimennsiit nap
TBépnoe teno. Kpucramnmaeckue u amopdHbie Tena.

42 AHU30TPOIUS CBOMCTB KpUCTAIOB. JKUIKHNE KPUCTAIIBI. 1
CoBpemMeHHbIE MaTepuabl

43 [1naBneHue u KpucTauM3aus. Y aelbHas TeIoTa 1
iaBnenus. CyOnumarus

44 YpaBHeHHE TEIIOBOTO OamaHca 1

OCHOBBI JIEKTPOAUHAMMUKMH (22 yaca)
Inekmpocmamuxa (10 uacos)

45 DnexTpusalus Tel. DNeKTpudeckuu 3apsia. J{Ba Buia 1
ANEKTPUUYECKHUX 3apSI0B

46 [TpoBOTHUKH, AUAIEKTPUKH U TIOTYIIPOBOIHUKU. 3aKOH 1

COXPAHCHUSA SJICKTPHUICCKOI'0 3apdaa




Bsaumonencrsue 3apsanoB. 3akoH Kynona. Toueunsin’

47 . 1
AIEKTPUUECKUU 3apsi]T
Hanpsixe€nnocTs anexrpudeckoro nois. I[IpuHnun

48 CYNEPHO3UIMHU INEKTPUUECKUX Nosien. JInHun 1
HaNPsKEHHOCTH

49 PaGora cun anekTpocrarrueckoro nois. [ToreHmnuar. 1
Pa3zHocTh moTeHIIMATIOB

50 [IpoBOAHMKY W AUDIIEKTPUKH B AIEKTPOCTATUYECKOM TIOJIE. 1
JusnexTpuueckasi IpOHUIIAEMOCTD

51 DnekTpoeMKOCTh. KoHIeHCcaTop. DNEKTPOEMKOCTh TIIIOCKOTO 1
KOHJIEHCAaTOpa. DHEPrus 3apsKeHHOT0 KOHAEHcaTopa

59 JlabopaTtopHnas pabota "M3mepenne 3MeKTpOEMKOCTH 1
KOoHAeHcaTopa"
[TpuHIMIT NEHCTBUSA U MPUMEHEHUE KOHAEHCATOPOB,

53 KOIMHUPOBAJILHOTO arlfapara, CTpyHHOT0 IpUHTEpA. 1
DIIeKTpoCTaTUYECKas 3aliuTa. 3a3eMJICHUE
ANEKTPOTPUOOPOB

54 KonTpoabHas padoraNed mo Teme «iekmpocmamuxa» 1

Hocmoannwtit 3n1ekmpuyeckuii mok. Toku 6 paznuunwix cpedax. (12 uacos)

DNEeKTpUUYECKU TOK, YCIOBUS €ro CyIIeCTBOBAHMUSL.

55 [Tocrosinubiil Tok. Cuna Toka. Hanpsbxenue. 1
Conpotusnenue. 3akoH Oma JIsl yq4acTKa LEnu
[TocnenoBarensHOE, MapaUIETBbHOE, CMEIIAHHOE COSAMHEHNE

56 npoBoAHUKOB. JIaboparopHas pabota «3yuenue 1
CMEUIaHHOTO COEIMHEHUS PE3UCTOPOBY»

57 PaGoTta 1 MOIITHOCTB ANEKTPUUECKOTO TOKa. 3akoH Jxoyrs- 1
Jlenna

58 3akoH OMa 1711 OJIHOM (3aMKHYTOM) AJIEKTPUYECKON LETH. 1




Kopotkoe 3ambikanue. Jlaboparopuas padota «3mepenue
O/1C ucTouHuKa TOKa ¥ €ro BHyTPEHHETO CONPOTUBIICHUS»

DNeKTpOHHas MMPOBOJAUMOCTb TBEPBIX METAJLIOB.

59 3aBUCUMOCTb CONIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI. 1
CBepX1mpoBOIUMOCTh

60 DneKTpuyecKur ToK B Bakyyme. CBOWCTBA AJIEKTPOHHBIX 1
MTy4KOB
[TonynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs

61 MpoBOoAUMOCTh. CBOUCTBA P—N-Tiepexo/ia. 1
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B PACTBOpaX M pacIuiaBax

62 AIEKTPOJIUTOB. DIEKTPOJATHICCKAS TACCOTIHAIIHS. 1
DIIEKTPOJIN3

63 DIIEKTPUYECKHUI TOK B razax. CaMOCTOSTEIbHBIN U 1
HECaMOCTOSITENbHBIA pa3psa. Monnus. [1nazma

64 DNeKTpUYeCKrue MPUOOPHI U YCTPOMCTBA M MX MPAKTUYECKOE 1
npuMmeHenue. [IpaBuiia TeXHUKH 6€30MaCHOCTH

65 O6o0maromuii ypok «JeKTpOJMHAMUKA 1

66 KonTtponpHas padota o teme «IlocTostHHBIN 1
ANEeKTpUYeckuil TOK. TOKU B pa3Nu4HbIX Cpelax»

67 KonrtpoJsbHas padoraNeS mo Teme "JiiekrpoauHammuka' 1

68 PezepHblit ypok. O6oOmaronmii ypok no remam 10 kiacca 1

OO111ee KOJIMYECTBO YacOB IO MPOTrpaMMe 68







[TpoHyMepoBaHo, MPOLIHYPOBAHO U

CKpeMIeHo medaThio 73 / Wﬂd?amﬂ/m/

Mg uid

H. o. nupexTopa

I'BOY «3naToycToBCKas 1IKOIa
B0JHOBaXCKOTO M.0.»
7ok QoulEOLy, M.A.3y6areHKo
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