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IHHOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpelHET0 001ero oopasoBanus pazpaborana Ha
OCHOBE TMOJOXKEHUH U TpeOOoBaHUII K pe3yslbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM
nporpammsl, npeacraBieHHbIX B DI'OC COO, a taxxke ¢ yuérom denepaibHOi padodei mporpaMMbl
BOCIIUTAaHMUSI M KOHIICMIWHU TpenofaBaHus ydeOHoro mnpenmera «®dusuka» B 00pazoBaTEIbHBIX
opraam3anusx Poccuiickoii Denepariu, pean3yonmx OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.
Copepxanue mporpaMMmbl 1o (U3MKE HaMpaBlIeHO Ha (opMHpoBaHHE €CTECTBEHHO-HAYy4HOM
KapTuHbl Mupa oOyuaroniuxca 10—11 kmaccoB mpu oOydeHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JEITEILHOCTHOTO Noaxoa. [Iporpamma mno ¢u3uke COOTBETCTBYET TPEOOBAHHIM
OI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM W METAlpPEIMETHBIM pe3yJIbTaTaM
oOydeHHus, a TaK)Ke YUYHUTHIBAET HEOOXOJUMOCTb peali3allud MEXIPEAMETHBIX CBsI3eld (U3HUKHU C
€CTECTBEHHO-HAYYHBIMU YYeOHBIMH IpeaMeTamMu. B Heil onpenensioTcs OCHOBHbBIC LIETH M3YYCHUS
¢u3MKM Ha YpOBHE CpenHero oOIero oOpa3oBaHMs, IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca
(GU3MKK: TUYHOCTHBIE, METAINlPEIMETHBIC, IPEAMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

. IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca ¢GU3MKM Ha 0a30BOM ypOBHE, B TOM YHUCIE
MIpeIMETHBIC PEe3yJIbTaThI MO r0JIaM O0yUeHUS;

. coJiepkanue yuebHoro npeamera « Pu3nka» Mo rogam o0y4yeHwusl.

®du3uka Kak HayKa o Hanbosiee 0OIIMX 3aKOHAX MPUPOJIBI, BHICTYIAsl B KAUeCTBE yUeOHOT0 IpeaMeTa
B IIIKOJIE, BHOCHUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUN 00 okpykatoiem mupe. LIKkoapHbINA Kypc
¢u3nKn — cHCcTeMOOOpa3yrImui UIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, ITOCKOJBKY
(bu3MYecKre 3aKOHBI JIe)KAaT B OCHOBE MPOIECCOB W SIBICHHUM, M3y4aeMBbIX XHUMHUEU, OUOIOTHEH,
¢usnyeckoil reorpagueil u actpoHomuei. Vcrnonbp3oBaHue M aKTUBHOE MPHUMEHEHHE (PU3MUYECKHX
3HaHUI ompeenser XapakTep M pa3BUTHE pPa3sHOOOpa3HBIX TEXHOJIOTUH B cdepe >HEPreTHKH,
TPaHCIOPTa, OCBOEHHUS KOCMOCA, MOJyYEHHUS HOBBIX MATE€pHAJIOB C 3aJaHHBIMU CBOWCTBaMU U
npyrux. W3ydenuwe (UMK BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-HAy4HOM
KapTUHBI MUpa o0ydaronuxcs, B OpMUPOBAHNE YMEHHUI MPUMEHATh HAYYHBIA METO/I MIO3HAHUS TIPH
BBITIOTHEHUHN UMH Y4€OHBIX HCCIEIOBaHUN.

B ocHOBy kypca ¢u3uku Ajis ypoBHS CpelHEro O0IIero oOpa3oBaHusl MOJOXKEH Pl UACH, KOTOphIe
MO>KHO paccMaTpUBaTh KaK MPUHIHUIBI €r0 NOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUU € HEW KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJICPIKUT
MaTepuall U3 BCeX pa3fiesioB (PM3MKH, BKIIOUAET KaK BOIPOCHI KJIACCHUYECKOM, TaK U COBPEMEHHOM
bu3uku.

Hoesa eenepanusayuu. B cooTBercTBUM ¢ Hel MaTepuan Kypca (U3UKH OOBEAUHEH BOKPYT
¢usnueckux Teopuid. Begymum B kypce siBisieTcsi GOpMHpPOBaHUE MPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoea eymanumapuzayuu. EE peanuzauus mnpeanosaraeT HMCHOJIb30BaHHWE TI'yMAaHUTApPHOIO
MoTeHIHana (pU3n4eckol HayKH, OCMBICIICHUE CBS3HM pa3BUTUS (U3UKH C Pa3BUTHUEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUYECKUMH MPOOIIeMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kype ¢pusnku npeamnonaraeT 3HaKOMCTBO C IIUPOKUM KPYrom
TEXHUUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUH U3yUYEHHBIX TEOPHl U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COJIEP)KaHHUA, MOCBSIIEHHBIX
HKOJIOTUYECKUM TpoOJeMaM COBPEMEHHOCTH, KOTOpPbhIE CBS3aHbI C pPa3BUTHEM TEXHUKU H
TEXHOJIOTHH, a Takke OOCYXICHHS MpoOJeM palMOHAIBHOTO MPUPOAOINOIB30BAHUSA U
9KOJIOTMYECKOM 0€30MacHOCTH.



Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (PU3UMKU Ha ypOBHE CpeIHEero ooiiero odpa3oBaHUS SBISIOTCS
¢dusnueckue Teopuu (GopMUPOBaHUE MPEICTABICHUNA O CTPYKTYpEe OCTPOSHUs (PU3UUECKOi TEOpHH,
poiu (pyHIAMEHTAIBHBIX 3aKOHOB W TMPHUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O MPHPOIE,
rpaHulaX MIPUMEHUMOCTH TEOPH, U OMMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHHUI U MPOLIECCOB).
CucTeMHO-IeATEIbHOCTHBI TOJAX0J B Kypce (U3HKU peaju3yercs IMpexJe BCero 3a Ccuér
OpraHu3al SKCIIEPUMEHTAIBLHON JAedaTenbHOCTH oOyuarommuxcs. [y 6a30Boro ypoBHs Kypca
(UMK — 3TO HCIOJIb30BAHUE CHUCTEMBl (POHTATHHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB H
nabopaTOpHBIX pabOT, KOTOpble B IMporpamMme 1o (u3uke OOBEAUHEHBI B OOIIMUHA CIIHCOK
YUEHUYECKUX TPaKTHUUECKUX padoT. Bwigenenune B yka3aHHOM IepedHe JabopaToOpHBIX pabdor,
MPOBOJIUMBIX IS KOHTPOJIS U OLICHKH, OCYIIECTBIISICTCS yYaCTHUKAMU 00pa30BaTeIbHOIO Mpolecca
UCXOAs U3 OCOOEHHOCTEH IUIAaHMPOBAHWS W OCHamleHWs KaOuHera Qusuku. [lpu  3TOM
o0OecrieunBaeTcs OBJAJEHUE OOYYAIOUIMMKCS YMEHHUSIMU TMPOBOJUTH KOCBEHHBbIE HW3MEPEHMUS,
UCCIIEIOBaHMS 3aBUCUMOCTEH (PU3MYECKMX BEIUYMH M TOCTAHOBKY ONBITOB IO TPOBEPKE
MIPEITIOKEHHBIX TUIIOTE3.

Bonbpiioe BHUMaHHWE yAENSCTCS PEIICHHIO PACYETHBIX W Ka4eCTBEHHBIX 3amad. [Ipu srtom uis
pacuéTHBIX 3a7a4 MPHOPUTETOM SBISIOTCS 3a7aud C SIBHO 3a/laHHOM (PU3WYECKOW MOJENBIO,
MO3BOJISIFOIINE TPUMEHSITh U3yYEHHbIE 3aKOHBI 1 3aKOHOMEPHOCTHU KaK M3 OJTHOTO pasjiena Kypca, Tak
W MHTETPHUPYS 3HAHWS M3 Pa3HBIX pa3feiioB. sl Ka4eCTBEHHBIX 3a7a4 MPHOPUTETOM SIBIISIFOTCS
3a/laHusl Ha OOBSICHCHHE TPOTCKAaHUS (PU3NYCCKUX SBIICHUH M IMPOIECCOB B OKPYKAIOIICH >KU3HH,
TpeOyrome BbIOopa GU3NYECKOM MOAETH TSl CUTYaIlu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu OI'OC COO k MarepHalbHO-TEXHUYECKOMY O00€CIeYeHHIO
y4eOHOro mporiecca 0a30BbI YPOBEHb Kypca (M3MKH HA YPOBHE CpEIHEro o0mero odpa3zoBaHUs
JIOJDKCH M3y4YaThCsl B YCIOBHSIX MPEAMETHOTO KaOnHeTa (DM3WKHU WM B YCIOBUSX UHTETPUPOBAHHOTO
KaOWHETa TMpPEeIMETOB eCTeCTBEHHO-HAyyHOro IMkiaa. B kabuHere (QU3UKH HOKHO OBITh
HeoOxoauMoe 1abopaTopHoe 00OpyIOBAaHUE TSl BHIMOJIHEHHS YKAa3aHHBIX B MPOTrpaMMme Mo (u3HKe
YYEHUYECKUX MPAKTHYECKUX PadOT M JEMOHCTPAIIMOHHOE 000PYAOBaHHE.

JleMOHCTpanMoOHHOE 000pyI0BaHHE (GOPMHUPYETCSI B COOTBETCTBUU C TPHHIAIIOM MHHHUMAITLHOM
JIOCTaTOYHOCTU M OOECTeUMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MpPOrpamMme Mo (PU3UKE KIFOYEBBIX
JEMOHCTpallMii i1 UCCIEAOBAHMUS HW3Y4YaeMbIX SIBICHHH W TPOIECCOB, HSMIHUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMCHCHHH.

JlaGoparopHoe 00OpylOBaHHE Jsi YUYEHHYECKHX IMPAKTUYECKUX paboT ¢opMupyercs B BHJE
TEMaTUYECKHX KOMIUIEKTOB U 00€CIedrBaeTCs B pacy€éTe OJHOr0 KOMIUIEKTa Ha IBYX 00yYarOIIUXCsl.
Tematuueckue KOMIUIEKTHI JabOpaTOpHOTO OOOpYAOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha
KOMIUICKCHOM WCITOJIb30BAHHH AHAJIOTOBBIX W NU(POBBIX TPHOOPOB, a TakKe KOMITBIOTEPHBIX
W3MEPHUTEIIBHBIX CHCTEM B BUE ITU(MPOBBIX JTaOOpaTOpHUid.

OCHOBHBIMU TIENIIMU U3Y4YeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

J dbopMupOBaHHE WHTEpeca M CTpeMIIeHHs OOydYalolUXCsl K HAYYHOMY H3YUYEHHIO MPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYyalIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;

o pa3BUTHE  TPEACTABIEHWH O  HAYYHOM  MeETOoAe TMO3HaHus ©  (HOpMHUpOBaHHE
HCCIIeIOBATENILCKOTO OTHOIICHUS K OKPY KAIOIUM SIBJICHUSIM;

o dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yNibTaTa U3y4YeHHUsI OCHOB CTPOSHHS MAaTepUU
1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

o dbopMUpOBaHHEe YMEHUH OOBSICHATH SBJICHHS C WCIOJB30BaHHEM (PU3NICCKUX 3HAHUH W
HAyYHBIX JOKa3aTeNbCTB;

. dbopMupoBaHUE MPENCTaBICHUM O posid (GU3UKU A PA3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTHM.



JlocTukeHne 3TUX 1eneil o0ecreurnBaeTcsi pelieHueM CIEQYIOIUX 3aJady B MpoIecce H3YUYCHHs
Kypca (GU3UKU Ha YPOBHE CPEAHETr0 00IIEro 00pa3oBaHMs:

J npruoOpeTeHne CUCTEMBbI 3HaHUH 00 00MMX (PU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY, AJIEKTPOJAMHAMHUKY, KBAHTOBYIO (DM3HKY M SJIEMEHTHI
acTpo(u3uKH;

J dbopMupoBaHUe yMEHUIl NPUMEHATH TEOPETUYECKUE 3HAHMS A OObACHEHUs (PU3UUECKHX
SIBJIGHUW B IPUPOJIE U [Tl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

J OCBOEHHUE CMOCOOOB pELICHHUS Pa3IWYHBIX 3a/ad C SBHO 3aJaHHOW (U3MYECKON MOEeINbIo,
3a/1a4, IOpa3yMEeBaIOIINX CaMOCTOSATEIbHOE co3jaHue (PU3MUECKON MOJENH, aJleKBaTHON yCIOBUSIM
3a/1a4u;

o MOHMMaHUe (U3MYECKUX OCHOB W TPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELy;

J OBJIQJICHUE METOJaMH CaMOCTOSITEbHOTO IUIAHUPOBAHUS W TPOBENEHHUS (DU3MYECKHX
HKCHEPUMEHTOB, AaHajdW3a ¥ HMHTEPIpeTanuy HHOOPMAIMK, ONPEACICHUS JOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yJIbTaTa;

. CO3JaHME YCIOBHH [UIsi pa3BUTHUA YMEHHMH MPOEKTHO-HCCIEAOBATEIbCKON, TBOPUYECKOM
JeSITeTbHOCTH.

Ha usyuenne ¢usuku (0a30Bblii ypOBEHb) HA YPOBHE CpeIHEro 001iero oopasoBanus otBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 4aca B HEJIEIO).
[Ipemiaraemsrii B mporpamme 1o (husuke nepedeHs Jab0paTOPHBIX U MPAKTHYECKUX PadOT SBISETCS
PEKOMEHIOBAaHHBIM, YUUTENb JeNaeT BHIOOp MpOBeneHHs JTabOpaTOPHBIX PadOT M OMBITOB C YUETOM
WHIUBUAYATbHBIX OCOOEHHOCTEH 00yUYarOIuXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®u3nka U MeTOAbl HAYYHOI'0 MO3HAHUSA

®dusuka — Hayka o npupoae. Hayunsle MeTobl TO3HAHUS OKpYKarouero mupa. Pons skcnepuMmenrta
Y TEOPHUH B MPOIIECcCe O3HAHMS PUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (HU3HMYECKUX SBJICHHH M TporeccoB. Haydnple rumore3sl. U3NUecKHe 3aKOHBI U
TeopuH. ['paHUII MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHITUAIT COOTBETCTBUSI.

Pons u mMecto ¢usuku B GOpMHPOBAHHHM COBPEMEHHON HAYYHOW KapTHHBI MUpPA, B MPAKTUYECKOU
NEeITEeIbHOCTH JII0ACH.

Jlemoncmpayuu

AHaoroBblie ¥ U(GPOBBIC U3MEPHUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBukeHHE. OTHOCHTEIIBHOCTh MEXaHMYECKOro JBwkeHus. Cucrema ortcuéra.
Tpaexropus.

[Tepemenienue, cKOpoCcTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs: CKOPOCTh) U YCKOpPEHHE MaTepHaIbHOU
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopAuHAT. Cll0’KeHUE NIEPEMEIIEHUN U CII0KEHUE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEHOe aBuxkeHue. ['paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELICHUSI MaTEPUAIbHON TOUKU OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonuneiiHoe nBuxkeHue. J[BUKEHHE MATEPUATBHOM TOYKM MO OKPYKHOCTH C IMOCTOSHHOM IO
MOJYJIIO CKOPOCTHIO. YTJOBasg CKOPOCTh, JHHEWHas CKOpocTh. Ilepuox u dactora oOpaiieHHs.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHUE: CITUOMETP, JBMKEHUE CHAPSIOB, IICTTHBIC
U pEMEHHBIE MIEPEIAUH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSI.

Hamnpasnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.
UccnegoBanue COOTHOLIEHUSI MEXKIY MYyTSAMH, IPOHIEHHBIMHU TEJIOM 3a MOCIE0BATEIbHbIE PABHbBIC
MPOMEXYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PAaBHOM HYJIIO.
N3yueHne nBUKEHN IAapUKa B BI3KOW KUJIKOCTH.

N3yuenue nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Tpunaun otHocuTensHocTH ['anunes. [lepBsiii 3akoH HeroToHa. MIHEpUManbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. IlpuHumn cynepno3unuu cuil. Bropoi 3akoH HproTOHa 1711 MaTepuaibHON
Touku. Tperuit 3akoH HproTOHA 7711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckasi CKOpOCTb.



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

Tpenue. Buasl TpeHus (mokosi, ckoyibxeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXKEHUSI M cuia TpeHus mokosi. Koaddumment tpenus. Cuna conmpoTUBIICHUS TIPU ABMKCHUU
TeJa B KUAKOCTH WM rase.

[ToctynaTenbHOE U BpamateabHOE ABUKEHUE a0COIIOTHO TBEPAOIO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBHs paBHOBECHUS TBEPIOIO TeEIA.
TexHuueckue yCTpoMCTBa M MPAKTUYECKOE NMPUMEHEHUE: MOJIIUITHUKY, JBMKEHUE MCKYCCTBEHHBIX
CIIlyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akon HrroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCHMOCTB CHIIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJCHUU.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Busl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Nzyuenne nuxenus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BOSHHUKAIOUINX B MPY>XKUHE U PE3UHOBOM 00pasile, OT
ux negopmanuu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPALLEHUS.

Tema 3. 3aKonbl COXpanHeHun 6 MexanuKe

Nmmynbe MaTepuaabHOM TOUKH (TeNa), CHCTEMbI MaTepUabHBIX TOUeK. IMITyIbC CHUJIBI U U3MEHEHUE
UMITyJIbCa Tella. 3aKOH COXPaHEHUsl UMITyJIbca. PeakTUBHOE JBUKEHHE.

Pa6ora cunbl. MOIIHOCTH CHUIIBI.

Kunetnueckasi sHeprusi MaTepraibHOM TOUKH. Teopema 00 N3MEHEHUN KHHETHUECKOM SHEPTUH.
[TorenumansHas o»Heprus. [loTeHImanpHas »HEpPrus ymnpyro aehOpPMUPOBAHHON TPYKHUHBEIL.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTenmanpHble U HEMOTEHIIUATBHBIE CUJIBL. CBSI3b pabOThl HEMOTCHIIMAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCcTpoMCTBa M MPAKTHYECKOE MPUMEHEHHE: BOJIOMET, KOMEP, MPYKUHHBIN MHUCTOJIET,
JBIKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABMKEHIE.

[lepexon moTeHIIMAIBHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCOMIOTHO HEYNPYTOTO yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThl CHJIBI C W3MEHEHHEM MEXaHWYECKOW HSHEpruM Tela Ha MpuMepe
PacTsKEHUS PE3UHOBOIO XKIyTa.

Pasnen 3. MoaekynsipHast pu3nka 1 TepMOIHHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu



OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOpHUM U HUX OINBITHOE OOOCHOBaHUE.
BpoynoBckoe nemxenue. uddysus. Xapakrep IBMKEHUS M B3aUMOJCHCTBUS YacTHUI] BEIIECTBA.
Mopnenu CTpOCHHS Ta30B, KUIKOCTEH W TBEPIBIX TEN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mosiekyi. KonnuectBo Beutectsa. [loctositHHas ABoraapo.
TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HEAIBHOIO
raza. AOCOJIOTHAsI TeMIlepaTypa Kak Mepa CpeAHEH KMHETUYECKOW PHEPrUu TEIUIOBOTO JABUKCHUS
yactull raza. Illkana temneparyp KensBuna. ['a30Bble 3akoHbl. YpaBHeHue MeHpaeneeBa—
Kunaneiipona. 3akon /lamproHa. M3ompouecchl B MA€aNbHOM ra3e C IOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe npencTaBieHHe H30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHudyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, MOKA3bIBAIOUINE HUCKPETHOE CTPOEHHUE BeliecTBa, (oTorpaduu MOJIEKYJT OPraHUYECKUX
COCIMHEHU.

OmnpiTel 10 U Hy3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO IBUKEHHUSI.

Mopgaens onbita [lTepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBUA.

Monens, WUTIOCTpUpYIOLIas MPUPOY JaBJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThL, WUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenne Mmacchl BO3JyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHMH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3lyXa B HEM.

HccnegoBanue 3aBUCMMOCTH MEXK]ly TapaMeTPaMH COCTOSIHUSL Pa3peKEHHOTro Trasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckas cucteMa. BHYTpeHHssI 2HEpTUsi TEPMOJAMHAMUYECKON CUCTEMBI M CITOCOOBI €&
n3mMeHeHus. KonnuecTBo TemoTel U pabota. BHyTpeHHSsIs SHEPTUsl 0JTHOATOMHOTO WJI€aTbHOTO rasa.
Buasl Temnonepenaun: TEMIONPOBOAHOCTb, KOHBEKIHUSA, HW3Iy4eHHE. YJAelbHAas TEIUIOEMKOCTh
BemlecTBa. KomnuecTBO TEMIOTHI pHU TEIIoNnepeaaye.

[Tonsitue 06 amuabatHoM miporiecce. [lepBrlit 3akoH TepMmoarHaAMUKU. [IpuMeHeHne mepBoro 3akoHa
TepMOJAMHAMUKH K u3omporeccaM. [ padudeckas unTepnperanus paboTh rasa.

Bropoii 3akon TepMmoanHamMuku. HeoOpaTuMocTh mporieccoB B MpUPO/IE.

TennoBsie MarmuHbl. [IpUHIUMTIBL [EHCTBUS TEIOBBIX MamuH. [IpeobpazoBanus SHEPTUH B TETLIOBBIX
MammHax. Koagduuuent mnosnesHoro neictBus TeruioBod Mmamubbel. Hukn Kapuo u  ero
K03 (HULIMEHT MOJIe3HOro AEHCTBUSA. DKOJIOrHUECKHUe TPOOIeMbl TETII0IHEPTEeTHKY.

TexHuueckue yCTpocTBa M MPAKTUUECKOE NPUMEHEHHUE: JABUTaTellb BHYTPEHHEro CropaHus,
OBITOBOW XOJOJUIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3menenre BHYTpEHHEW PHEPTUU TeJa MPH COBEPIICHUU PaOOTHI: BBUIET MPOOKH M3 OYTHIIKU IO
JIEHCTBHEM C)KaTOTo BO3/AyXa, HarpeBanwe »dupa B JaTyHHOH TpyOke myTEM TpeHUS
(BuaeoieMOHCTpaIus).

W3meHneHne BHyTpeHHEH SHEprUH (TeMIIepaTyphl) Tejla IpH TeIionepeaye.

OnbIT Mo aguabaTHOMY PacIIUPEHUIO BO3ayXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOHHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, PeaKTUBHOTO JIBUTATEIIS.
Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TEMI0EMKOCTH.



Tema 3. Acpecamniwie cocmoanusa eeujecmea. Pazosvie nepexool

[Tapoobpa3zoBanue u KoHAcHcanus. lcmapenue wu kuneHue. AOCONIOTHAS W OTHOCHTEIbHAS
BJIQKHOCTh BO3/AyXa. HaceimeHHblid map. YnpenbHas Temjiota mapooOpa3oBaHus. 3aBHCHMOCTb
TEeMIIepaTyphbl KUTIEHUS OT JaBJICHUS.

Teépnoe temo. Kpucrammmueckue n amopdHble Tena. AHU30TPONUS CBOMCTB KpucTauioB. JKuakue
kpuctayibsl. CoBpeMeHHble Marepuaibl. llnaBieHune u kpucraumszauus. YJenbHas TEIUIOTa
riapnenus. Cyonumanus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHnuyeckue ycTpoHCTBa M MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KAIOPUMETD,
TEXHOJIOTMM TIOJYyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM UHCIE€ HAaHOMATEpHUAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

HaGmronenue HarpeBaHus ¥ IJIaBICHUS KPUCTAILTHYECKOTO BEUIECTBA.

JleMOHCTpalus KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenune OTHOCUTEIBHON BIaKHOCTH BO3lyXa.

Paznen 4. DiekTpoanHamMuka

Tema 1. Inexkmpocmamuka

OnexTpuzanus Tel. OJekTpuueckuid 3apsan. [IBa Bupa snexkTpuueckux 3apsanoB. IIpoBoaHukwy,
JUDJIEKTPUKHU U TOTYIIPOBOAHUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOr0 3apsja.

Bsaumonericteue 3apsinoB. 3akoH KyioHa. TouedHblil 3JIEKTpUUECKUN 3apsf. DJIEKTPUYECKOE TOJIE.
HanpsxkénHocTh 3nekTpudyeckoro mnois. I[IpuHmmn cynepnosuuuy yeKTpudeckux mnoseil. Jlnaum
HaIPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun anekrpocrarnyeckoro mois. I[lorenuwman. Pa3znocts mnorennuanon. I[IpoBogHuku u
JUDJIEKTPUKHU B DJIEKTPOCTATUUECKOM I10J1€. JudnexkTpuyeckas NpoOHUIAeMOCTb.

OnexTpoéMkocTh. KoHzeHcaTop. DIIEeKTPOEMKOCTD MIOCKOIO KOHIEHCATOpa. DHEPrus 3apsKEHHOIO
KOHJIEHCATOopA.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE  IIPUMEHEHHE:  JJIEKTPOCKON,  DJIEKTPOMETD,
JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE JJIEKTPONpPUOOPOB, KOHJEHCATOp, KOMHUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO M MPUHIUIT ACUCTBUS IIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsyKEHHBIX TEIl.

[IpoBOTHMKY B 3EKTPOCTATHYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOLIAIN IJIACTHH, PACCTOSHUS MEXKITY
HHAMH U JUIJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3MepeHue 351eKTPOEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedoax

DNEKTPUUECKUN TOK. Y CIOBHS CYILIECTBOBAHUS 3JIEKTpUUECKOro Toka. Microunuku Toka. Cuna Toka.
[TocTossHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1enu.

DNEeKTpUYECKOe CONPOTUBJIEHUE. YJEIbHOE CONpOTUBIEHUE BeunlecTBa. [locienoBarenbHoE,
IapajuiesIbHOE, CMEIIAHHOE COEAMHEHUE ITPOBOJHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyns—JIeHia. MOIIHOCTB 3JEKTPUYECKOTO TOKA.
DNEeKTpOoABMKYIAas CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHMKA TOKAa. 3akoH Oma uisl ITOJHOM
(3aMKHYTOM) AJIeKTprUecKoii ermu. KopoTkoe 3aMbIKaHHE.

DONEeKTpOHHAs NIPOBOAMMOCTb TBEPIBIX METAJUIOB. 3aBUCHUMOCTb COINPOTHUBIEHUS METAUIOB OT
Temneparypbl. CBEpXIpPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHasi ¥ MpPUMECHasl MPOBOJAUMOCTh MOIYIMpoBOAHUKOB. CBoiicTBa p—N-
nepexo/ia. IloaynpoBoJHUKOBbIE TPUOOPHI.

DNEeKTpUUECKUH TOK B pacTBOpax M pacIulaBax 3JEKTPOJIUTOB. DJIEKTPOIUTUYECKAS JUCCOLMALMS.
DIEKTpoIu3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.
TexHuyeckue ycTpoilcTBAa M NPAKTHUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
WCTOYHHUKH TOKa, dJIEKTPOHATPEBATEIbHBIC TPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
COTMPOTHUBIICHUS, BAaKyyMHBIH TUOJN, TEPMUCTOPHI U (OTOPE3IUCTOPHI, MOTYIPOBOJHUKOBBIA IHO,
rajibBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCHMOCTh COINPOTHUBIICHUS LMUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAAN TONEPEYHOrO
CEYEeHMS U MaTepHaa.

CMmenianHO€ COeJTUHEHHE TPOBOJHUKOB.

[Ipsimoe n3mMepeHue 3NeKTpoABHXKYILEH cuiibl. KopoTkoe 3aMblKaHHE TrallbBAHUYECKOTO 3JIEMEHTa U
OILICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3y4eHne cMeIaHHOTO COEIMHEHMS pE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHUITbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.
Habmtonenue snexTponusa.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢puzuku 6a3oBoro ypoBHs B 10 ki1acce oCymecTBIsieTcs ¢ YYETOM COJIepiKaTeIbHBIX
MEXITPEAMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpadru U TEXHOJIOTHUH.
Mesicnpeomemusie nousamus, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOTO MO3HAHUS: SIBICHHE,
HayuHbIi (akT, rumoresa, (U3MUECKas BETUYMHA, 3aKOH, TEOpHs, HaONIOJIeHUE, DKCIePUMEHT,
MOJIETUPOBaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peuieHHEe CHUCTEMbl YypaBHEHMH, JHHeWHas (yHKkuusa, napaboia, rumepOoisa, HX
rpaduKl U CBOWCTBa, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHUHYC, TAaHI€HC, KOTaHTEHC,
OCHOBHO€ TPUT'OHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIMU HA OCH KOOPJAUHAT, CII0KEHHE
BEKTOPOB.



buonocus: mexannyeckoe ABIKEHHE B KUBOHM mpupone, nuddysus, ocMoc, TEmI00OMEH KUBBIX
OpPraHM3MOB (BU[Ibl TEIUIONEPENAul, TEIUIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBICHMUSI B KUBOU
IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEH M ra3oB, SJIEKTPUUYECKHE CBOMCTBA METAJIOB,
ANEKTPOINTUYECKAS IUCCOLMALIMSL, FaJIbBaHUKaA.

T'eoepaghus: BIaXXHOCTH BO3/lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHue JIBKEHUIN C MCIIOJIB30BAHUEM MEXaHM3MOB, YUET TPEHUS B TEXHUKE,
MOJAIIUITHUKY, HUCIOJb30BAaHUE 3aKOHA COXpPAaHEHHs UMIyJbca B TEXHUKE (pakera, BOJAOMET U
ApyTue), JBUTATENb BHYTPEHHErO0 CropaHusi, TMapoBas TypOWHA, OBITOBOH XOJOAMJIBHHUK,
KOHJUIIMOHEDP, TEXHOJOTUH NOJyUYEHUsI COBPEMEHHBIX MaTE€pUaIOB, B TOM YMCJIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3alIUTa, 3a3eMJICHUE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, SJEKTPOHATPEBATENbHbBIE TPUOOPHIL, JIEKTPOOCBETUTENbHbIE TPHUOOPHI, TaTbBAHHUKA.

11 KJIACC

Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHpIE MarHuThl. B3aumMoneicTBHE IIOCTOSHHBIX MAarHUTOB. MarauutHoe 1mose. Bekrop
MarHuTHOM MHAYKUMH. [[prHIMN cynepno3suuuyu MarHUTHBIX NOJIEH. JIMHMM MarHUTHOW MHIYKLHU.
KapTuna 1uHUI MarHuTHOW MHAYKIMHU I10JI TOCTOSIHHBIX MarHuTOB.

MaruutHoe 1oje NpoBOJHUKA ¢ TOKOM. KapThHa nMHMM MHIYKUUU MAarHUTHOIO TOJS JAJIMHHOTO
IPSIMOTO IPOBOJHMKA M 3aMKHYTOTO KOJBIIEBOIO IPOBOJHMKA, KAaTYIIKU ¢ TOKOM. OmnbIT JDpcrena.
B3anmopeiicTBre NpoOBOHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenua, €€ Mooyl W HampaBjicHHME. J[BUJKEHHE 3apsDKEHHOM YacTHIBI B OAHOPOJHOM
MarHuTHoM noJie. PaGota cuier Jloperria.

SIBneHue >neKTpOMarHUTHOM MHIAYKIUH. [10TOK BekTOpa MarHUTHONW MHIyKIUU. DIEKTPOABUKYIIAs
CWJIa UHAYKIHMH. 3aKOH NIEKTPOMAarHuTHOW nHAyKuuu Papanes.

BuxpeBoe snexTpuueckoe Inose. JNEKTPOABIKYIIAs CHJIa MHAYKLIHUN B IIPOBOJHUKE, JBUXKYILIEMCS
IIOCTYMATEIBHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTG. SIBIIEHHE CAMOMHAYKINN. DIEKTPOABIIKYIIAs CHUIa CAMOMHIYKLIHH.

OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckue ycTporWcTBa M MPAKTUYECKOE MPUMEHEHHE: MOCTOSIHHBIE MAarHUTHI, JIEKTPOMArHUTHI,
AJIEKTPOABUIaTENb, YCKOPUTENIN AIEMEHTAPHbBIX YaCTHILI, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIMHUM MHOYKIIMY MarHUTHOTO MOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue IEKTPOMAarHUTHON UHAYKIUH.

IIpaBuio JleHna.



3aBHUCHMOCTD JIEKTPOJBMXKYILIEH CHIIBI MHAYKIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO ITOTOKA.
SIBiIeHME CAMOMHIYKIIU Y.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHrne MarHuTHOTO NOJIs1 KaTYLIKH C TOKOM.

WccnepoBanue 1eicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABieHUs 3JEKTPOMAarHUTHOM MHTYKIIUU.

Pa3gen 5. Kojie0anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHbsle KoJ1eOanus

Konebarenbnas cucrema. CBoOOAHBIE MexaHudeckue koneOanusi. ['apmoHmdeckue KoneOaHus.
[lepuon, uwacrora, amrmuutyga u Qaza konebanuil. [IpyKUHHBIH MasTHUK. MareMaTHYeCKHiA
MasTHUK. YpaBHEHHE TIapMOHMYECKHUX KoyieOaHuil. IlpeBpaieHue sHepruM Npu TIapMOHHUYECKUX
KoJIeOaHuUsX.

Konebarenbublit KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHUs B MJI€AIbHOM KOJIe0aTeIbHOM
KOHType. AHAJOrusi MEXAY MEXaHMYECKUMH U 3JIEKTPOMArHUTHBIMU KoJjiebaHusimu. Dopmysa
TomcoHa. 3akoH COXpaHEHMsI SHEPTUHU B UI€AIbHOM KOJIe0aTeIbHOM KOHTYpE.

IIpencraBnenue o 3aTyxawoolux KojeOaHUsX. BeIHYXIeHHble MexaHndeckue kosnebanus. PezoHanc.
BbIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[lepemennbiii  Tok. CHHYCOMAANbHBIA TE€pPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOr0  TOKa.
AMIUIMTYHOE U IEHCTBYIOLIECE 3HAUEHUE CUIIBI TOKA M HANIPSKCHMUSL.

Tpancopmarop. IIpomsBoactBo, mnepegaya U NOTpeOJIEHHE  AJIEKTPUUYECKOW  SHEPTUM.
DKOJIOTUYECKHE PUCKUM TpU  TPOMU3BOJACTBE  dJeKTpodHepruu. KynpTypa  Hcronb30BaHUS
AJEKTPO’HEPIUU B [TOBCEIHEBHOM JKU3HHU.

TexHudyeckue ycTpoicTBa M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUN 3BOHOK, T'E€HEPATOP
IIEPEMEHHOT0 TOKa, JIMHUU IEKTporepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMbl (IPY>KMHHBIN WJIM MAaTEMAaTUYECKUN MasTHUK).
HaGmronenue 3aryxaromumx KoieOaHuid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHUH.

Habmtonenue pezonanca.

CB0OOIHBIE NEKTPOMArHUTHbIE KOJIeOaHNUs.

OcmorpaMMsl (3aBUCUMOCTH CHJIBI TOKAa U HAIPsDKEHUS OT BPEMEHM) JUIsl 3JIEKTPOMAarHUTHBIX
KOJIeOaHUH.

Pe3oHanc mnpu mocCinenoBaTENbHOM COEOUHEHMM PE3UCTOpA, KaTYIIKM HWHAYKTHUBHOCTH H
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHO/Ia MANbIX KojeOaHWH rpy3a Ha HUTH OT JJIUHBI HUTH U MacChl
rpysa.

HccnenoBanne mnepeMEeHHOro TOKa B IENM U3 IOCIENOBATEIbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60IHbL

MexaHnuyeckue BOJHBI, yCIoBHs pacrpoctpaHeHus. [lepuon. CkopocTh pacipoCTpaHEHUs: U JJIMHA
BosiHBI. [lonepeunsie u npoaoibHbIE BoJHBL. HTepdepenus u nudpakiuus MeXxaHn4ecKuX BOJIH.
3Byk. CkopocTb 3ByKa. ' pomMkocTh 3ByKa. Boicota Tona. TemOp 3ByKa.



DNEeKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS M3JIyUYEHUs 3JEKTPOMArHUTHBIX BOJIH. B3auMHass opueHTanus
BekTopoB E, B, V B snexrpomaruutHOi BosiHE. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE,
pesioMIIeHUE, osipu3anus, Tudpakius, narepdeperiums. CKOPOCTh NEKTPOMATHUTHBIX BOJIH.
[Ikana sneKTpoMarHUTHBIX BOJIH. [I[puMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUuMnB pagrocBsa3u U TeNeBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MY3bIKAIbHBIE HHCTPYMEHTHI,
YJABTPA3BYKOBAsl AUATHOCTUKA B TEXHUKE U MEAULUHE, Pajap, paAuONpUEMHHUK, TEIEBU30D, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE TIOMEPEUHBIX U MPOIO0IBHBIX BOJH.

Konebmromieecs Teno Kak HCTOUYHUK 3BYKa.

Habmonenue orpaskeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHnn 1 AUPPaKIuid MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmtoienue cBsizu rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAON U YaCTOTOM KOJICOaHHIA.
HccnegoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH: OTpPA)XXEHUE, MPEIOMIICHUE, MOJsSpU3aLns,
nudpakuus, UHTepQEepeHL .

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsimosvHelHOE pacnpoCTpaHeHHE CBeTa B OJHOPOJHOHN cpexe. Jlyu
ceera. TOUeUyHbIN UCTOYHHUK CBETA.

OTtpakenue cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenne n300paxeHuil B IJIOCKOM 3€pKalie.
[Ipemomitenne cBeTa. 3aKOHBI MIPEIIOMIICHUS cBeTa. AOCOIIOTHBIN TTOKa3aTelb npesomieHus. [lomHoe
BHYTpEeHHee oTpaxeHue. [IpenenbHblil yroi mojaHoro BHyTPEHHETO OTPaKEHHUSL.

Hucnepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

Cobuparonue u pacceuBaromue JUH3bI. ToHkas nuH3a. DOKYCHOE PACcCCTOSHHME M ONTHYECKas Chjia
ToHKOU JHH3BL. [locTpoeHne n300pakeHWil B COOMPAIONIMX W pacceuBaromuX JnH3aX. Dopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKOM ONTHUKHU.

BonnoBas ontuka. Wurepdepennus cBera. KorepeHTHbIE HUCTOUYHHMKH. YCIOBHUSI HAOIIOICHUS
MaKCUMyMOB U MHUHHUMYMOB B HHTEP(PEPEHIIMOHHOW KapTHHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. JudpakunonHas pemérka. YcioBue HaOMIOIEHUS TJIABHBIX MAKCUMYMOB IPH
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHudeckue ycTpoicTBa U MpaKTUYECKOE MPUMEHEHHUE: OUKH, JIymna, (hoToanmapar, MpoeKIIMOHHBIH
amnmapat, MEKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS PEHIETKA, TOJISIPOH/I.
Jlemoncmpayuu

[IpssMmonuHEITHOE pacpocTpaHeHne, OTpaKEHUE U TIpesioMyieHue cBeTa. OnTHyecKkue mpuoopHI.
[TonHoe BHyTpeHHee oTpaxeHue. Moienb cBeTOBO/A.

HccnenoBanue cBOWCTB N300paKeHHIA B THH3AX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

HaGmronenue nnrepdepeHimu ceera.

Habmtonenue nudpakuuu cera.

HaGmonenue aucnepcuu cBera.

[Tonyuenue cnekTpa ¢ HOMOIIBIO PU3MBI.



[Tonyuenune criekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.
HaGmotenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
N3mepenue nokaszarens IpeJoMIeHUS CTEKIIa.
HccnenoBanue CBOMCTB M300pakKCHUM B JIMH3AX.
Habmonenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI crieMAJILHONH TEOPUHA OTHOCUTEIBLHOCTH

I'paHunpl NPUMEHMMOCTH  KJIACCHMYECKOW  MexaHWuKH. llocTynaTel  CHelUMaJbHOM  TEOpPUH
OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTh MOYJISi CKOPOCTH CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIHHOCTH
OHHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHNE JJTHHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKOMN YaCTULIBI.

CBs13b MaccChl ¢ YHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHSI TTOKOSI.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®oronsl. opmyna [Inanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.
OtkpeiTe u uccinenoBanue ¢orodppexra. Ombitel A. I'. CromeroBa. 3akoHbl (HOTOIPPEKTA.
VYpaBuenue DiinmreiitHa s porodddexra. «Kpacnas rpanunna» Gortorddexra.

JaBnenue cBera. Onwitel [1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOHCTBA W TMPAKTHYECKOE NpPUMEHEHHE: (OTOIIEMEHT, (OTONATIUK, COITHECUHAS
OaTapest, CBETOIUOI.

Jlemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE C IUHKOBOM IIIACTHHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO poTodPdeKTa.

Cseroano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -yactuil. [lmanerapHas Mopenb
atoMa. [loctynatel bopa. M3nyuyenue u nornomenrue (GOTOHOB IPU MEPEXO0JIE ATOMA C OJJTHOTO YPOBHS
9HEpPruu Ha Apyroi. Buapl cnekTpos. CrieKTp ypOBHEW SHEPTUU aTOMa BOJOPOJA.

BonnoBble cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckynsipHO-BOJIHOBOW Jyau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHuyeckue ycTpolicTBa M TNMPAKTUYECKOE NMPUMEHEHHE: CHEeKTPAJIbHBIM aHaau3 (CHEKTPOCKOIN),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Peszepdopra.

Onpenenenve AJIMHBI BOJIHBI JIa3epa.

HabmtoneHue nuHeuaThIX CIEKTPOB U3ITyYSHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

Hal6mronenne nuHeHyaToro CrekTpa.

Tema 3. Amomnoe aopo



OKCIEPUMEHTHI, TOKA3BIBAIOLIUE CIOKHOCTh CTPOCHHUS sAApa. OTKpbITHE PAaAMOAKTUBHOCTU. ONBITHI
Pesepdopna mo ompeneneHuio coctaBa paAHOaKTHBHOTO u3imydeHus. CpoiicTBa anbda-, Oera-,
raMMma-u3ilydyeHus. BiausHue paaioakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. Hyknonnas moxens siapa ['eiizenOepra—lMBanenko. 3apsa sapa.
MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnan. DJEKTPOHHBIM W  TO3UTPOHHBIA  Oera-pacman. ['amma-usznmydeHwe. 3aKOH
paaMoaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

Snepubie peakuuu. JleneHue u CUHTE3 AIEp.

Snepubiii peaktop. Tepmosaepusiii cuHTe3. [IpobiemMbl M MEpCIEKTUBHI SACPHOW SHEPrETHUKU.
DKOJIOTHYECKHE aCIEKThI sIIEPHON IHEPTETUKH.

DOneMeHTapHble yacTUuLbl. OTKPBITHE TO3UTPOHA.

MeTop1 HAOIOICHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

@dyHaMeHTaIbHBIE B3aUMOACHCTBHUSA. EAMHCTBO (hM3NYECKOI KapTHHBI MHpA.

TexHudeckue yCTpoHCTBa M INPAKTUYECKOE IPUMEHEHUE: JT03UMETpP, KaMmepa BuibCoHa, saepHbIN
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIMX YaCTHII.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccenenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Paznen 8. DiieMeHTBHI ACTPOHOMMY U ACTPOPU3MKH

Oransl pa3BUTUs acTpoHOoMuUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUH.

Bun 3Bé3nH0r0 HebGa. Co3Be3us, ApKue 3BE3/b], IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneunas cucrema.

Connue. ConHeuHass akTHUBHOCTb. Mcrounuk sHepruu ConHua u 3BE3A. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JlmarpamMma «CHEKTpaldbHBIM KJIacC — CBETUMOCTB». 3BE3ABI  TJIABHOU
MOCJIEZIOBATEIBHOCTH.  3aBHCHUMOCTh ~ «Macca  —  CBETUMOCTb»  JUuid  3BE3]  IJIaBHOM
IIOCIIE0OBATENbHOCTH.  BHyTpeHHee crpoeHne 3BE€37. CoBpeMEHHBIE  NIPEICTABICHHUS O
IIPOUCXOXKACHNUN U 3Boronu CoslHIA U 3BE311. DTambl KU3HU 3BE3I.

Mneunslii [1yTs — Hama "anaktuka. [lonoxxenue u apmxenue Connua B ['anaktuke. TUIbI ranakTHK.
Pannoranaktuku n kBazapel. UEpHBIE ABIPHI B A/1pax rajJakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa60ma. Pazberanue ramaxtuk. Teopust bombmioro
B3pbIBA. PEIIMKTOBOE U3ITyYeHHE.

Macmrabnas cTpykrypa Beenennoit. Meraranaktuka.

Hepewénnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmtoneHuss HEBOOPYKEHHBIM TIJ1a30M C HCHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUIN Ui
onpesieNieHUs] TOJOXKEHUSI HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro noxymapus 1 sipkue 3BE3/IbI.

Habmonenus B reneckon JlyHsl, mianer, Mieunoro IlyTu.

O0o0maroniee NnoBTOpeHUE

Ponb pusuky u acTpOHOMUU B 5KOHOMUYECKON, TEXHOJIOTUYECKOM, COITMAIbHOM U 3THYECKOHN cdepax
NeSITeIbHOCTH YeJIOBeKa, pojib U MeCcTO (PM3MKU U aCTPOHOMHUHU B COBPEMEHHOMN Hay4HON KapTHHE
MHUpa, pojb (hU3NYECKON TeOpuH B (POPMHPOBAHUU TPENCTABICHUH O (U3NUYECKON KapTHHE MHpAa,



MeCTO (U3MYECKOM KapTUHBI MHpa B OOIEM psIAy COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MPEJCTABICHUI O IPUPO/IE.

Me:xknpeamMeTHble CBSI3H

N3yuenue kypca ¢pusznku 6a30Boro ypoBHs B 11 Kitacce oCymecTBISETCs C y9€TOM COAepKaTeIbHbIX
MEXITPEAMETHBIX CBSA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.
Mesicnpeomemmuvle nowsmusi, CBS3aHHBICE C W3YYCHHEM METOJOB HAyYHOTO TIO3HAHHUS: SIBIICHHE,
Hay4dHbIi (akT, rumore3a, (U3WUECKas BEIUYHMHA, 3aKOH, TCOPHS, HAONIOJICHUE, KCIICPUMEHT,
MOJCIIMPOBAHNE, MOJICIb, U3MEPCHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPHUYECKHE (PYHKIIMH: CHUHYC, KOCHHYC,
TAHTE€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIIUU Ha OCH
KOOpJMHAT, CJIOKCHHE BEKTOPOB, MPOM3BOAHBIC SJICMEHTAPHBIX (YHKIHA, TPU3HAKU IOAO0MS
TPEYTOJBLHUKOB, ONIPEICTICHUE TUTOMIAAN TUIOCKHX (GUTYp U 00bEMa Tell.

buonoeus: snexTpudeckue ABICHUS B )KUBOU MPUPOJIC, KOJIeOaTeIbHbIC IBUKEHUS B )KUBOU MTPUPO/IEL,
ONITUYECKHUE SBJICHUSI B )KUBOU MPUPOJIEC, JCHCTBHUE paJMalliy Ha )KUBBIC OPTaHU3MEI.

Xumusi: CTpPOGHUE aTOMOB W MOJICKYJ, KPUCTAJUTMYECKas CTPYKTypa TBEPIBIX TEN, MEXaHU3MBI
00pa3oBaHM KPUCTAUIMYECKON PEIIETKH, CIICKTPAIbHBIA aHAJIU3.

l'eocpagpua: MarHuTHBIE TIONIOCA 3eMJIM, 3alleKH MAarHUTHBIX pyl, (oTochéMKa 3eMHOMN
MMOBEPXHOCTH, TIPEJICKA3aHNE 3eMJICTPSCECHUH.

Texunonoeusi: JNWHUM ~ DJEKTpOIIepeNad, TEHEepaTop NEPEeMEHHOTO TOKa, JJICKTPOJBHUTATEIIb,
WHIYKIMOHHAS T[e4yb, pajaap, paguonpuéMHUK, TeNeBU30p, aHTeHHa, TeiedoHn, CBY-meus,
MIPOCKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJTHEUHAas OaTapes.



IINIAHUPYEMBIE PE3YJIIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenue ydeOHoro mnpeamera «®dus3uka» Ha ypoBHE cpefaHero oodmero oOpa3zoBaHus (0a30BBIN
YPOBEHB) JOJDKHO OOCCIICUUTh JOCTIIKEHHE CICAYIOIIUX JUYHOCTHBIX, METaNpeAMETHBIX |
MIPEIMETHBIX 00Pa30BATEIBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHoro npeamera «Pu3nka» T0JKHbBI OTPaXaTh TOTOBHOCTh U
CIOCOOHOCTh  OOYYaIOLIMXCS PYKOBOJACTBOBATHCA C(HOPMHPOBAHHOW BHYTPEHHEH IO3UIMEH
JUYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAllMii, TO3WTHBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOLIUX TPAJAULMOHHBIM IIEHHOCTSM POCCHUHCKOro OOLIeCTBa, pacIIMpeHUe XKU3HEHHOIO
OIbITa M ONbITa JESATEIbHOCTH B MPOLIECCE PEeATU3alMM OCHOBHBIX HAlpaBJIEHUI BOCHHMTATENIbHON
NEeSITeIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpaska1aHCKOro BOCIUTAHUS:

Cc(OPMHUPOBAHHOCTh I'PAXKTAHCKON MO3ULMU 00YYarOIErocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O WieHa
poccuiickoro oo1ecTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEUYECKUX TYMAHUCTHIECKUX U IEMOKPATHIECKUX IEHHOCTEHH;
TOTOBHOCTH BECTH COBMECTHYIO JESITEILHOCTh B MHTEPECAX IPayKAAHCKOTO OOIIECTBA, Y4aCTBOBATH B
caMOYIIpaBJIeHUH B 00pa30BaTelIbHOW OpraHu3aliiy;

YMEHHUE B3aMMOJIEHCTBOBATh C COLMAIbHBIMM MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKUUSIMHU U
Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHHTaPHOU U BOJIOHTEPCKOH JIESTETHHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHME K TOCYAApCTBEHHBIM CHMBOJIaM, JOCTHXKEHHMSM POCCHUHCKUX YYEHBIX B
obnactu (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CIOCOOHOCTh OILIEHUBATh CHUTYallMI0 M NPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE€ B JCITEIHHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIJa B TOCTPOEHHE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOLICHHE K MHpPY, BKIIOYass HCTETHKY HAy4YHOTO TBOPYECTBA, IPHUCYILETro
¢bu3nuecKkoil HayKe;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K Pa3lU4YHbIM cdepam NpoPecCHOHATbHON AEATENbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3MKOi M TEXHUKOH, yMEeHHE COBepIlaTh OCO3HAHHBIM BbIOOp Oynymiei mnpodeccun u
peann30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIAHEI,

TFOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U caMOO0pa30BaHUIO B 00JaCTH (PU3UKU HA MPOTIKEHUU
BCeM KU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh IKOJIOTHUECKOW KYJIBTYpBI, OCO3HAHUE TI00ATFHOTO XapaKkTepa dKOJIOTHYECKIX
npo0em;



IJIAaHUPOBAHUE M OCYILECTBICHUE JCHCTBHI B OKpYXKAlOIIEW Cpele Ha OCHOBE 3HAHUS Iee
YCTOMUYMBOTO PAa3BUTHUS YEJIOBEUECTBA;

pacUIMpEeHHE OMbITa JIEATEIbHOCTU 3KOJIOTMUECKONW HAIPABICHHOCTH HA OCHOBE MMEIOIIMUXCS 3HAHUN
1o GpuU3MKe;

7) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznveckoil HayKu;

OCO3HaHWE IIEHHOCTH HAYYHOH JESITCIIbHOCTH, TOTOBHOCTH B TIpoIecce H3YyYCHHS (U3HKH
OCYIIECTBJISATh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO ICSITEIIbHOCTh HHIMBUIyAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE Y4eOHbIe 1eCTBUSA

ba3oBble Jiornueckue AeicTBHA:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTM3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
OTPEIEIATH LEIH IITeIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUU UX TOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;
paszpabarhiBaTh IJIaH pEHICHUS MpoOJeMbl ¢ y4€TOM aHaiM3a HMMEIOIIUXCS MAaTepUAbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIHLHOCTH, OIEHUBATH COOTBETCTBUE PE3YJbTATOB IICJISIM, OI[CHUBATH
PHUCKH MOCIEACTBUN AEATENbHOCTH;

KOOPJIUHHUPOBATH U BBIOIHATH PabOTY B YCIOBHSIX PEAIbHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aHUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

basoBbie ucciieqoBare/bCKie 1eHCTBUSA

BIIa/IETh HAYYHOUN TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUYECKOM HAYKH;
BJIAJIETh HaBbIKAMHU y4E€OHO-UCCIIEIOBATEILCKOM W TPOCKTHOM NEATEILHOCTH B 00JacTu (DU3UKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITETbHOMY TTOMCKY METO/IOB PeIIeHUs 3a/1a4 (PU3UIECKOTO
coJiepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

BIQJETh BHUAAMHU JIEATEIBHOCTM IO TOJYYEHHIO HOBOIO 3HAHMS, €ro HWHTEPHpPETalnH,
npeoOpa3oBaHMUI0 M MPUMEHEHHUIO B PA3JIMUHBIX yUY€OHBIX CHUTYyaIUsAX, B TOM YHCIE MPU CO3JAHUU
Y4EOHBIX TIPOEKTOB B 00J1aCTH (PUUKH;

BBISIBJIATh NPUYMHHO-CJIEJACTBEHHBIE CBA3M U aKTyalU3WpOBaTh 3aJady, BBIABUTaTh TUIIOTE3Y €€
pelieHus, HaXOJAUTh aPTyYMEHTHI JUIsl JOKA3aTelIbCTBA CBOMX YTBEPXKICHUM, 33a/1aBaTh MapameTpbl U
KPUTEPHUH PEIICHHUS;

aHAIM3UPOBATh TIONYYCHHBIC B XOJC PEIICHHS 3a7add Pe3yJbTaThl, KPUTHYECKU OICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

CTaBUTHh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOU AEATETLHOCTH, B TOM YHUCIIE
MIPU U3YUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 007IacTh KU3HEIEATEILHOCTH,

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXOBI U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 33]]a4H, JTOTTYCKAIOIINE aThbTePHATUBHBIC PEIIICHUSI.

Padora ¢ undopmanueii:



BJIAJIeTh HABBIKAMU MOJy4eHUs HH(OpMAIMKU (U3NYECKOTO COAEp’KaHMs U3 MCTOUYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSATENIBHO OCYIIECTBIATH IIOMCK, AaHAlW3, CHUCTEMATH3alUI0 W HHTEPIPETALUIO
nHGOpMAaIUY Pa3IMYHBIX BUJOB U (OPM IMPE/ICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OPMALIUH;

UCIOJb30BaTh CpPEACTBa HMH(MOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B pEIIEHUU
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPTaHU3AIlMOHHBIX 33Jad C COONIOJEHHEM TpeOOBaHHMA
SPrOHOMUKH, TEXHUKU O€30IIaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHM S, IIPABOBBIX U 3TUUECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

co3/laBaTh TEKCTbl (PU3UYECKOrO COACp)KaHUS B pa3IMUYHBIX (Qopmarax ¢ y4€TOM Ha3HA4YEeHUs
uHbOpMAlMM W LENEBOW AayJUTOpUH, BHIOMpas ONTUMabHYIO (OpMY TIPEACTABICHUS H
BU3yaJI3aLUU.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHA:

OCYIIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU AEATEIBHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIH U CMATYATh KOH(DIIMKTHI;

Pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPEJICTB;
IIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBUAYaTIbHON pabOTh;

BBIOMPATh TEMATUKY M METO/bI COBMECTHBIX JICHCTBHI € y4ETOM OOIIMUX MHTEPECOB U BO3MOKHOCTEH
Ka)KJJ0T0 WIEeHAa KOJIJICKTUBA;

IPUHUMATh LI€JIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATh JIEHCTBUA 1O €€
JOCTH)KEHHUIO: COCTABIIATh IUIAH JAEHCTBHM, paclpelessiTh poJid ¢ YYETOM MHEHUH YYaCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM PalbOTHI,

OLICHMBAaTh KayeCTBO CBOEr0 BKJAJa W Ka)XJO0r0 Yy4YacTHMKA KOMaHIbl B OOIIMH pe3yjibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeyIaraTb HOBbIE TPOEKTHI, OLIEHUBATH UJIEU C NIO3ULUM HOBU3HBI, OPUTHHAIBHOCTHU, ITPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBISATh IO3UTUBHOE CTPATETHYECKOE TIOBEJIEHUE B pA3IUYHBIX CHUTyalUsiX, IMPOSBISTH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

PeryasiTuBHBIe yHMBepcaabHbIe y4eOHbIe AeiicTBUS

Camoopranu3anusi:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIHOCTh B 00JACTH (U3UKH U aCTPOHOMMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITENILHO COCTAaBJIAThH IUIaH PEIICHUS pacuETHBIX M Ka4eCTBEHHBIX 3aj]ad, TJIaH BBIOJHEHUS
MpaKTU4YEeCKOH paboThl € Yy4E€TOM MMEIOMIMXCS PECypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MIPEATIOYTEHNN;

JaBaTh OIEHKY HOBBIM CHTYAIUsIM;

pacuIMpsATh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;
OILIEHUBATh MTPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO U TMPOSBICHUIO DJPYIUIMU B 007acTh (PU3MKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlHsIM, BHOCHTh KOPPEKTUBHI B JESTEIHLHOCTH, OLIEHUBATh COOTBETCTBHE
pe3yIbTaTOB LIETISIM;



BJIJICTh HaBBIKAMHM I[O3HABATEJIbHON peQIeKCMM KaK OCO3HAHMS COBEpIIAEMBbIX JACUCTBUUA U
MBICIIUTENBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTOJIB30BATh MPUEMBI pe(IIeKCHUN IS OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIU3€E PE3YIbTAaTOB ACSITEIbHOCTH;

MPUHUMATh ce0s, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nporecce noctukeHuss TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpaMMbl MO (PU3UKE ISl YPOBHS
cpeaHero oOmero o0pa3oBaHUs y OOYYaroIIUXCsS COBEPIICHCTBYETCS SMOIMOHAIBHBIA HHTEIUICKT,
Ipearnoiararomuii copMUPOBAaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHHE, BUICTDH
HaIpaBJIEHUs Pa3BUTHUS COOCTBEHHOW AMOLIMOHAIBHON cepbl, ObITh YBEPEHHBIM B ce0e;
CaMOpPETryJIMPOBaHMsl, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIMOHAILHBIM U3MEHEHHUSM U TPOSBISATH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlLMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTH)KEHMIO LIEJIM M YCIEXY, ONTHUMH3M,
MHULMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3ZMOXKHOCTEN;

SMIATHH, BKIIOYAIOIEH CIOCOOHOCTh NOHUMATh SMOLIMOHAIBHOE COCTOSIHUE IPYTUX, YUUTHIBAThH €T0
MIPH OCYIIECTBICHUU OOLICHHMSI, CIIOCOOHOCTh K COUYBCTBHUIO U COINIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOLIUX CIOCOOHOCTH BBICTPAaMBATh OTHOIIEHUS C JIPYTUMH JIOAbMH,
3a00TUTHCS, IPOSBIATH HHTEPEC U pa3pemarb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K xonmy obydenust B 10 ki1acce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI OTpakaTh
c(hOpMHUPOBAHHOCT Y OOYUYAIOIINXCS YMEHUMN:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MeCTO (U3UKUA B (POPMUPOBAHUU COBPEMEHHON HAy4HOU
KapTUHBl MHPA, B Pa3BUTHH COBPEMEHHON TEXHUKU M TEXHOJOTUW, B MPAKTUUECKOU AESITEIbHOCTH
JTIOJICH;

YYUTBHIBATh TPAHUIIBl TPUMEHEHUS] HM3YYCHHBIX (DU3UYECKUX MOJCNeH: MaTepualibHas TOoYKa,
MHEepLIMaJIbHAs CUCTeMa OTCY€Ta, aOCONIOTHO TBEPAOE TENO, UACATBHBIM ra3, MOAEIU CTPOCHUS
ra3oB, XHUAKOCTEH M TBEPABIX TeNl, TOUECUHBIM AIIEKTPUUYECKUI 3apsl MPU pelieHud (U3NUIECKUX
3a/1a4;

pacrio3HaBaTh (pu3MUecKue sBICHUS (MPOIECChl) U OOBSCHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJICKYJISIPHO-KMHETHUECKOW TEOPUU CTPOEHHUS BEIICCTBA M JJICKTPOJWHAMUKH: PAaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHENHOE BMKEHHE, CBOOOIHOE TIaJICHNUE T, IBIKEHUE TI0 OKPY>KHOCTH,
uHepIus, B3auMopelicTBue Ten, aupdy3us, OpOyHOBCKOE MABM)KEHHE, CTPOCHHE >KUIKOCTEH U
TBEPIBIX TeJ, M3MEHEHHWe OOBEMa Ten MpU HarpeBaHWM (OXJIAXKICHWH), TEIJIOBOE PaBHOBECHE,
WCIIapeHne, KOHICHCAIHsI, TUIaBJICHUE, KPUCTAJUTN3allNs, KUTICHHE, BIAKHOCTh BO3/1yXa, MOBBIIICHHE
JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJI€, CBSI3b MEX/y MapaMeTpaMu COCTOSIHUS Tra3a
B M30MPOLECCAX, FIEKTPU3ALIMS Tell, B3aUMOICUCTBUE 3apsI0B;

OMHCHIBATh MEXAHUYECKOE JBI)KCHHE, WCIONB3Yysd (PU3NUYECKHe BEIMYMUHBI: KOOPJMHATA, IyTh,
nepeMenieHne, CKOpOCTh, YCKOPEHHE, Macca Teja, CUjla, UMIYJbC Teja, KUHETUYEeCKas dHEPTHs,
MOTCHIIMATbHAS JHEPrusi, MEXaHWuyecKas padoTa, MeXaHWYeCKas MOIIHOCTh, NpPU OMUCAHUU



MPaBWJIbHO TPAKTOBaTh (M3UYECKUN CMBICT HCIOIb3YyEMbIX BEMYHH, UX 0003HAUEHUS U €IUHHULIBI,
HaXOJIUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BETMYUHAMU;
OIKCHIBATh W3YYCHHBIC TEIUIOBHIE CBOMCTBA TEJN M TEIUIOBBIC SIBJICHHS, WCIONB3Ys (H3UUECKHe
BEJIMYMHBI: JIaBJICHUE ra3a, TeMIepaTypa, CpelHsss KUHETUYECKask DHEPI sl XaOTUYECKOTO JTBUKCHUS
MOJIEKYJ, CPEJIHEKBAJApPAaTUYHASI CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS SHEpPrus,
pabota rasza, k03 PUIHMEHT MOJIE3HOTO AEHCTBUS TEIUIOBOTO JIBUTATEIIS;, MPU OMHCAHUU MPABUIBHO
TPAKTOBATh (PM3MUECKUN CMBICT MCIOJB3YEMbIX BEJIMYUH, UX OOO3HAUEHUS W CJAMHHIIBI, HAXOIUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTUMH BEIMYHHAM;

OIMCHIBATh U3YyUYEHHBIEC IEKTPUUYECKUE CBOMCTBA BELECTBA M JIECKTPUUECKHE SBJICHUS (TPOIECCHI),
UCTIONIB3Ysl (PU3UYECKUE BEIMYMHBI: AJICKTPUUYCCKUI 3apsij, dJIEKTPUUECKOE IoJie, HANPsSHKEHHOCTH
MOJIs, TOTEHIMANI, PA3HOCTh MOTCHIIMAJIOB; MPH OMHCAHWM TMPABHIBHO TPAKTOBATh (U3UUYCCKUIN
CMBICJI UCIIOJIb3YEMbIX BEIHUYMH, UX 0003HAUEHUS M €IUHUIIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIIME
JaHHYI0 (PU3MYECKYIO BETUYHUHY C IPYTHMH BETUYUHAMU;

aQHAIM3UPOBATh (PU3NUYCCKUE MPOIECCH M SBIICHUS, WCIONB3Ys (PU3NUCCKUE 3aKOHBI W TPHHIIHIIHL:
3akoH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH cOXpaHEHUS MEXaHUYECKOU
SHEPTUM, 3aKOH COXPAHEHUS HMITYJIbCa, MPHUHIMI CYNEPIO3ULUU CUJ, MPUHIUI PABHOMPABUS
WHEPIHATBHBIX CHUCTEM OTCUéTa, MOJIEKYJSIPHO-KMHETHYECKYI0O TEOPHIO CTPOCHHUS BEIIECTBa,
ra3oBbl€ 3aKOHBI, CBSI3b CPEJAHEH KHUHETUYECKON SHEPruM TEIUIOBOTO JIBIXKCHHS MOJEKYT ¢
aOCOIFOTHOM TEMIEpaTypoi, MEepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS JIIEKTPUICCKOTO
3apsiga, 3akoH KynoHa, mOpu STOM pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBHS (TPaHULbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC ITPHHIIMITHI JICHCTBUS MaIIMH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB; pa3IuvaTh
yCJIOBHS UX 0€30MaCHOT0 UCIIOIh30BaHUSI B TIOBCETHEBHOM JKU3HU;

BBITIONTHSATH KCIIEPUMEHTHI M0 UCCIETI0BAHUIO (DU3HUECKUX SIBJICHHUN U TPOIIECCOB C UCTOIB30BAHUEM
NpSIMBIX W KOCBEHHBIX HM3MEPEHM, MpU STOM (QOpMYyIUpOBaTh MpolieMy/3aady W THUIIOTE3y
y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHUS, TIPOBOJIUTH OMBIT
1 (hOPMYJIUPOBATH BBIBOJIBI;

OCYIIECTBISTh TpPsIMbIE U KOCBEHHBIE H3MEpeHHs] (U3NYECKUX BEIUYUH, TPU STOM BBIOMPATH
ONTHUMAJBHBIA CHOCOO W3MEPEHHs U HUCIOIb30BaTh HM3BECTHBIE METOIbI OLIEHKH IOTPEIIHOCTEH
U3MEPECHU;

HCCIICJIOBATh 3aBUCHUMOCTH MEXKIY (U3HYSCKUMHU BEIIMYUHAMH C WCIIOJIB30BAHUEM IPSIMBIX
W3MEpEeHull, TpU O5TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATh pE3yIbTaThl IOJYYECHHOMN
3aBUCHUMOCTH (PM3UYECKHX BEJIUYUH B BUJE TaONIUIl U TpadUKOB, JeJaTh BHIBOJBI MO pe3ylbTaTam
HCCTIEIOBAHUS;

coOmroiaTh TpaBujia 0€30MacHOTO TpyAa MPU TPOBEACHHHM HCCIEIOBAHWNA B paMKax ydeOHOTO
IKCIIEPUMEHTa, Y4YeOHO-UCCIEAOBATEIbCKOM U TPOEKTHOM JEATENBHOCTH C HCHOIb30BAHUEM
W3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHS;

pemaTh pacu€THBIC 3a/1aU C SIBHO 3aIaHHON (PM3UUECKON MOJIENBIO, UCTIONB3Ys (PU3HUECKUE 3aKOHBI
W TPUHIUIBI, Ha OCHOBE aHAJIM3a YCIIOBUS 3a/Ja4d BBHIOMpATh (PH3UYECKYIO MOJICb, BBIICIATH
¢u3nueckue BEeTUYMHBI U (HOPMYINbI, HEOOXOMUMBIC ISl €€ pelIeHUs, MPOBOAUTH PacCUEThl U
OILICHUBATh PEAIbHOCTh MOJIYYCHHOTO 3HAaYeHHs (PU3UIECKON BEIHMYMHBI,

pelraTh KaueCTBEHHBIC 3a/1a49H: BRICTPANBATH JIOTHUECKH HEITPOTUBOPECUUBYIO IETIOUKY PACCYKICHUI
C OIMOPOIl Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCIOJIb30BaTh MPH PEHICHHH YYEOHBIX 3aJlad COBPEMEHHBbIE WH(GOPMAIMOHHBIE TEXHOJOTUH IS
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMH W TPEJCTABICHUS Y4eOHOW M HAYYHO-TIOMYJISPHON



nH(pOpMaLIUY, MOJTYYEHHON U3 PAa3IUYHBIX HCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIYyYaeMYIO
nH(pOPMAIIHIO;

MIPUBOJIUTh TPUMEPHI BKJIAJa POCCHMCKUX M 3apyOEKHBIX YYEHBIX-(QDU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B IOBCEAHEBHOW >KM3HHM JUIsl OOeCredeHUs
0€30MacHOCTH TMPH OOpaIIeHUH C MPUOOpPAMH U TEXHUYCCKUMHU YCTPONCTBAMH, JUISI COXPAHCHHS
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKAroILei cpene;

paboTaTh B IpyIIie C BBHITOJHEHUEM Pa3IMYHbIX COIMAIBHBIX POJeH, IUIaHUPOBaTh paboTy IpyMIbl,
paloHaJIbHO pacHpelessTh O00s3aHHOCTH M IUIAHUPOBATh JESITENbHOCTh B HECTaHJAPTHBIX
CUTyallusX, aJCKBAaTHO OIICHMBATh BKIAJ KAXKIOTO U3 YYACTHUKOB TPYNIBI B PCEHICHHE
paccMaTpuBaeMoid POOIeMEI.

K xoniy obydenust B 11 ki1acce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaTh
c(OpMHUPOBAHHOCTH Y 00yUaIOIIUXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKH B (POPMHUPOBAHUU COBPEMEHHOW HAyYHOM
KapTUHBI MHPA, B PA3BUTUH COBPEMCHHOW TEXHHKHU W TEXHOJOTHH, B MPAKTHYCCKON JIEATSIBHOCTH
JOJIeH, IeTIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTHIBaTh TPAHMIIBI MPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJENEW: TOUYEYHBIA AIIEKTPUYECKUil
3apsiy, JIyd CBETa, TOUCYHBI NCTOUYHUK CBETA, SJICPHAS MOJCIb aTOMa, HYKJIIOHHASI MOJIE)Ib ATOMHOTO
sJIpa Mpy pericHu: (PU3NIeCKHuX 3a1ad;

pacno3HaBaTh (¢u3MYecKue SABIEHUS (Tpolecchl)) H  OOBICHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOJAUHAMUKH M KBAHTOBOM (DM3MKH: SJIEKTpUYECKas MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAaTHUTHOE JICUCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, DJICKTPOMArHUTHAs HHTYKITHS,
JCHCTBHEC MAarHWUTHOTO TOJS HAa TPOBOJHUK C TOKOM M JBWIKYIIUICS 3apsji, 3JIEKTPOMAarHUTHBIC
KojeOaHusT ¥ BOJIHBI, NPSIMOJMHEHHOE pacHpOCTpaHEHHE CBeTa, OTpaKeHHe, MpeJoMIICHHE,
uHTepdepeHius, Tudpaxius 1 MoIsIpu3alus cBeTa, JUCIepcus cBeta, GoTornekTpudeckuil 3hdext
(boTtorpdexrt), cBeTOBOE MaBICHHE, BO3HHUKHOBEHHE JIMHEHMYATOrO CIEKTpa aToMa BOAOPOJA,
€CTECTBCHHAS U UCKYCCTBCHHAS PaJIHOAKTUBHOCTH;

OMKCHIBATH M3y4YEHHBIE CBOWCTBA BelIeCTBA  (DIEKTPUYECKHE, MAarHUTHBIC, OINTHYECKHE,
ANEKTPUYECKYIO TMPOBOJUMOCTh PA3NUYHBIX Cpel) U DJICKTPOMArHUTHBIE SBJICHHS (TIPOIECCHI),
UCTIOJNIB3YsT (PM3HUYECKUE BEIIMUUHBL: JICKTPUUSCKUN 3apsijl, CHJIa TOKA, JJICKTPUUIECKOE HAIPsDKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAs cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO Toiis, cuia Amnepa, cuna JlopeHia, WHAYKTUBHOCTh KaTYyIIKH, SHEPTHs
ANEKTPUYECKOTO U MArHUTHOTO TMOJEH, MEePUOJ U YacToTa KojeOaHuW B KoIeOaTenTbHOM KOHTYpE,
3apsi W CWIa TOKa B TIPOIECCE TapMOHHYECKMX JJIEKTPOMArHUTHBIX KojeOaHwid, (OKycHoOe
paccTosiHUE W ONTHUYEeCKas CHJIA JIMH3BI, TIPH ONMHCAHHWH MPABUJIBHO TPAKTOBATH (DM3MUSCKHUUA CMBICT
WCIOJIb3YEMBIX BEIHUWH, NX 0003HAYCHHS U €IUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(bU3MYECKYIO BETHUUHY C APYTUMHU BEJIMUYNHAMU;

OIMCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHUS W MPOIECCHI, HUCIONIB3YyS (DHU3MYESCKHE BEITHMYUHBI:
CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTA CBETA, SHEPTHS M UMITYJbC (POTOHA,
MepHoJ] TOoNypacnaga, DHEPrHsl CBS3M ATOMHBIX SjIep, MpPH OMHCAHWU TPABUIBHO TPAKTOBAThH
(u3MUECKUN CMBICT HCIIONb3YEeMbIX BEIMYWH, UX O0O3HAUEHUS M CJUHHIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIONINE JIAHHYIO (DU3UYECKYI0 BEIWYMHY C JPYTUMH BEIUYHMHAMHU, BBIYHCIATH 3HAYCHHC
(hbU3UIECKON BEITUUHHBI,

aHAIIM3UPOBATh (PU3UYECKUE MPOIECCHl U SBICHUS, HCIONB3Yys (PHU3UUECKHE 3aKOHBI M MPUHITUIIBL:
3akoH Oma, 3aKOHBI MOCIEAOBATEIHHOIO M MapajUIeNbHOTO COCIWHEHUsS TPOBOJHUKOB, 3aKOH
Jxoyns—JIeHa, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIHUH, 3aKOH MPAMOJUHEHHOTO pacHpOCTpPaHEHUS



CBETa, 3aKOHBbl OTPAXCHMSI CBETA, 3aKOHbI IPEJIOMIICHHUS CBETa, ypaBHEHUE OWHIITEWHa s
dotorddekra, 3aKOH COXPAHEHUS DJHEPTHU, 3aKOH COXPAaHEHHUS HMITYJIbCA, 3aKOH COXPAHCHUS
AJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPAaHEHHMS MAacCcoBOIO 4MCIa, NocTyiarel bopa, 3akoH
paZMOaKTUBHOIO pacmajaa, MpH 3TOM pa3iuyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAXKEHHUE U YCIOBHS (FPaHULbl, 00J1aCTH) TIPUMEHUMOCTH;

OTIpPEJICNIATH HAIpaBJICHUE BEKTOPAa HHAYKIIUN MarHUTHOTO TOJISl IIPOBOJAHKKA C TOKOM, CHIIBI AMITepa
u cuiibl JlopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaEMOE IIIOCKUM 3€PKaioM, TOHKOH JINH30MH;

BBITIOJTHSATH SKCIIEPUMEHTHI [0 UCCIEI0BAHUIO (DU3HUECKUX SIBJICHUN U MPOIIECCOB C UCIOIb30BAHUEM
OpSMBIX W KOCBEHHBIX M3MEpPEHHMH: IMpH 3TOM (QOPMYIHPOBaTH MpodieMy/3agadyy W TUIOTE3Y
y4eOHOT0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYAOBaHUS, IIPOBOAUTE OIBIT
1 (OpMYJIUPOBATH BBHIBOJIBI;

OCYIIECTBIISITH TpPsIMbIE U KOCBEHHbIE H3MEpeHHs] (U3NYECKUX BEJIUYUH, TPU STOM BBIOUPATH
ONTUMAIILHBIA CIIOCOO M3MEPEHUs] MW HCIOJIB30BaTh W3BECTHBIE METOJbl OIEHKH MOTPEUTHOCTEH
U3MEPECHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH C MCIOIb30BAaHUEM MPSIMBIX H3MEPEHU: PU STOM
KOHCTPYUPOBaTh YCTaHOBKY, (UKCUPOBATh PE3yJbTAaThl MOJYyYEHHOW 3aBUCHUMOCTH (DU3HUECKUX
BEJIMYMH B BUJIE TaOIUI] U TPAPHUKOB, AETATh BEIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

coOmonaTh mpaBuiaa OE30MaCHOTO TpyJa NpPHU TPOBEICHHH HCCIEIOBAaHWA B pamMKax y4eOHOTO
OKCIIEPUMEHTa, Y4YeOHO-MCCIEAOBATEIbCKOM U MPOEKTHOM MEeATENBHOCTH C HCHOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemaTh pacu€THBIC 3a7auy C SIBHO 3a/JaHHON (PU3UYECKON MOJIEINBI0, UCTIONB3Yys (PH3HMUECKUE 3aKOHBI
W TPUHLUIBI, HA OCHOBE AaHajM3a YCJOBUS 3a/a4d BBHIOMpATh (U3UYECKYI0 MOJICNb, BBIICITH
¢usnyeckue BeNUYMHBI M (QOpPMYINbI, HEOOXOAMMBbIE JUIsl €€ peleHHs, MPOBOJUTh PacuéThl U
OLIEHUBATh PEATLHOCTH MOJyYEHHOT'O 3HAaUeHUS (PU3NUECKOM BETUUUHBI;

pelaTh KaueCTBEHHBIE 3a/1a4M: BEICTPAMBATh JJOTHUECKH HETPOTUBOPEUMBYIO IIETIOUKY PACCYKICHUI
C OIOPO HAa N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBICHMUS,

UCIOJb30BaTh NPU PEUICHWH Y4YeOHBIX 337a4 COBpPEMEHHbIE MH()OPMALMOHHBIE TEXHOJOTUU IS
MIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU M TPEACTaBICHUS y4eOHOM M Hay4dyHO-TIOMYJISPHON
nHpOpMAIINY, TTONyYeHHON W3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH IOYYaEMYIO
nH(pOpMaILIO;

OOBSICHATh MPUHIMIIBI JEHCTBUS MAIINH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inuyarh yCIOBUS
uX 0e30MacHOro UCIOJIb30BaHMsI B TOBCETHEBHOM KU3HU;

MPUBOANTH TIPUMEPHI BKJIaZa POCCHHCKUX W 3apyOEkKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIOJb30BAaTh TEOPETHYECKHE 3HAHHMS MO (HU3MKE B TOBCEJIHEBHOW JKU3HU JUIS OOECledYeHus
6e30macHOCTH Ipu OOpaleHHH ¢ MpHOOpaMH M TEXHMYECKHMMM YCTPOMCTBaMH, Ul COXpaHEHHUs
3II0OPOBBSI U COOITIOJICHHUSI HOPM DKOJIOTUIECKOTO TIOBEICHHUS B OKpYIKaIoIIeH cpejie;

paboTaThs B rpynre ¢ BBITOJHEHUEM Pa3IMYHBIX CONMATBHBIX POJICH, IUTAaHUPOBATh paboTy TPYIIIIHI,
palMoHabHO paclpeneisTh OO0sM3aHHOCTM M IUIAHUPOBATh JIEATENBHOCTh B HECTaHJAPTHBIX
CUTyallusX, aJeKBaTHO OLEHUBATh BKJIAJ KaXAOI0 U3 YYaCTHUKOB TPYMNIbl B pelIeHue
paccMaTpuBaeMoi TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM (uu¢posbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ) 2
W3HUKa U METO/Ibl HAYYHOTO MTO3HAHUS https://m.eds0o.ru/TfA1bF72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiematitka ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 9
Jluramiica https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXpPAHEHHS B MEXaHUKE 6 1 1 hgpil;ll()nféeiiasi.ru 17§41b72
Hroro no paszneny 24
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 8 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1
3 OCHOBEI TEPMOZHHAMIIKI1 6 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 6 bubnuorexa [IOK

®da3oBbI€ MEPEXOIbI

https://m.edsoo.ru/7f41bf72
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Hroro mo pazneny 20
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
4.1 7
EKTpOCTATIR https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 13
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 20
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KJIACC

KosauyecTBo 4acos JJIeKTPOHHbIE
Ne i/ HanmMeHoBaHMe pa3/ie/ioB U TeM Koutponbubie  [IpakTuueckue (uudposbie)
Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTsI padoThbI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
DIEMEHTHI KBAKTOBOI OTTHKN 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 E;Ifg;rz?:;{;gg;;mng?c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kmacc/ Maxumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakuueit [lapdentreBoit H.A., AkunonepHoe o0iecTBo «M31aTenncTBO

«ITpocsemenue»
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