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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
ux (u3KMKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHUs], a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh peah3alMd MEXIPEIMETHbIX CBsA3€H (DU3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3yibTaThl  OCBOGHHS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMS Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIC TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yroLui
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTA, OCBOEHHS KOCMOCa,
MOJYYEHHs] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOW BKJIa/l B (hOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
MUpa oOydaromuxcs, B (OpMHpOBaHME YMEHHM TPUMEHSITh HAY4YHBIH METO]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YYEOHBIX UCCIICIOBAHUM.

B ocHOBY Kkypca pusuku 11 ypoBHS CpeHET0 00111ero 00pa3oBaHusI TIOJI0KEH
psI UAEeH, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3zesioB (PU3UKH, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeNosiaraéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yYECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX 93KOJOTMYECKHMM Mpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHATIBHOTO NPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl SABJAIOTCS (u3nueckue teopun (popmMupoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHA, ISl OTIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJAX0J B Kypce (U3UKU pPealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITeIbHOCTH O00YyYaroIMXcCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B TpOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bbiienenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUSI W OCHalleHusi kabunera Qusuku. Ilpu
3TOM oOOecrneyrnBaeTcsl OBJAJCHUE OOYyYalolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBAaHUS 3aBUCHUMOCTEN (PU3MUECKUX BEIUYMH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAEISIETCS PEIIEHUIO pACYETHBIX M KAYECTBEHHBIX 3a/ad.
ITpu 3TOM 11711 pacUETHBIX 3a1a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
bu3nueckoil MOJENbl0, MO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. /[ KayeCcTBEHHBIX 3aJa4 NPUOPUTETOM SIBISIIOTCA 3aJaHUs HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXarouleu
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJAEIU ISl CUTYyallMu MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpedoBanusamu GI'OC COO k MaTepuaibHO-TEXHUIECKOMY
obecrieueHu0 yuyeOHOro mpoliecca 0a30BbI YPOBEHb Kypca (PU3MKKM Ha ypOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aThbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOMHETa MpPEeIMETOB
€CTECTBEHHO-HAY4YHOTO 1UkKiIa. B kabuHeTe (U3NKU JOMHKHO OBITh HEOOXOAMMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pY/I0BaHKE.

JleMoHCcTpanluoOHHOE  000OpyJ0BaHHEe (HOPMHUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECIEYMBAET IMOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpaUUd s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe o00OpyIOBaHHE [JIsi YUYEHHYECKUX NPAKTUUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JBYyX oOyuaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX U LM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMU LEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMupOBaHME HUHTEpeca M CTPEMJICHHMsSI OOYYaIOIIMXCS K HaydyHOMY
U3YYEHUIO NPUPOJbI, PA3BUTUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUSA U (POopMUpOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUSI KaK pe3yiIbTaTa U3yuyeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e (opmupoBanue yMeHUW OOBACHATH SBJICHHUS C MCIOJb30BAaHUEM
(bU3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU JIJS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI.

JlocTmkeHne 3TUX Lened oOecreynBaeTCsl pelIeHHeM CIEIyIoMMX 3ajad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (opmMupoBaHue yMEHHUI TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U s TPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB peUIeHHs] pa3jIMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3gaHue pu3NIeCcKor MOJEINH, aJIeKBaTHON yCIIOBUSM 3aJa4uH;



e TMOHMMaHHE (U3MYECKUX OCHOB U MPUHIMUIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEFHOTO TUIAHUPOBAHMS U TPOBEACHUS
¢u3nYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu HHpopmaimu,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHEr0 OOIIEro
oOpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HEEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JelaeT BBIOOP
NPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPXAHME OBYUYEHUA

10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOTO MIO3HAHUSA

®usuka — Hayka o mpupone. Haydynbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Posb 3xcriepuMenTa U TEOpUU B MPOLECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble T'MIIOTE3BI.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢u3uku B (GOpMUPOBAHWU COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBl KOOPJIHHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. [ 'paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, IYyTH U IEpeMELICHUS
MaTepUaJIbHONW TOYKH OT BPEMEHU.

CBoOonHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBosmHeHOE NBUKEHUE. [[BHKEHUE MATEPUATBHOM TOYKH MO OKPY>KHOCTH
C MOCTOSIHHOM 0 MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactota obpamenus. LleHTpocTpeMuTeabHOE yCKOPEHHE.

TexHu4ecKkue yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBUKEHUE CHAPSA0B, LIETIHbIE U peMEHHBIE TTEPEAAUN.

Jlemoncmpayuu

Mopnenb cucteMbl OTCYETA, WIUTFOCTPALs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGniogenue aBukeHUs Tena, OPOILIEHHOIO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenune yckopeHus CBOOOHOTO MaeHHUs.

HamnpaBneHue ckopocTy IpH IBHKEHUH 110 OKPYKHOCTH.



Yyenuueckuii oxcnepumenm, 1abopamopmsie padbomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIBIO ONPENEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuenune nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBeid  3akoH  HproToHA.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiis
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXKEHUS U cuiia TpeHus nokosi. KoadduueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccenenoBanue ycilOBUM pPaBHOBECUS TBEPAOTO TeENA, HMEIOLIEro0 OCh
BpAaIl[CHUS.

Tema 3. 3aKonbl cCOXpaneHus 6 MexanuKe



MMnyneC MaTepuaJbHOM TOYKM (Te€da), CUCTEMbl MaTEPUAIBHBIX TOYEK.
HMMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS MMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 W3MEHEHUH
KMHETHUYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
nehopMUpOBaHHOM NPy )UHBL. [loTeHIIManbHas Y3HEPTHsl Tena BOIM3HU MOBEPXHOCTH
3emuIH.

[loTeHnmanbHble W HENOTEHUHMANbHblE  Ccuibl.  CBA3b  pabOTHI
HEIOTCHIMAIBHBIX CUJI C U'3MEHEHNEM MEXAaHUYECKOW SJHEPTUU CUCTEMBI TeJl. 3aKOH
COXPaHEHUS MEXaHUYECKOU JHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOLOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAasATHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TE€JIa Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO JKI'YTa.

Pasznea 3. MousiekyasipHas pu3nKa 1 TEPMOAUHAMHMKA

Tema 1. Ocro8bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJCUCTBUSA 4YacTUI[ BellecTBa. MoJAenu CTpOEHHUs Tra30B, XKUJIKOCTEH U
TBEPIBIX TEI U 00BSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOU TEOpUM HACaTBHOTO Ta3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneesa—Kianenpona.
3akon JlanbToHa. M30mpouecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE M3OMPOIECCOB: H30TEpPMa, H30X0pa,
nzo0dapa.



TexHuueckue yCTpPONMCTBAa M MPaKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BemiecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbIThl 110 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Monpens, WuTocTpUpyomias Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSHUS HUJICATBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxku

TepMmoanHamMuueckass cucrema. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAs TEeIIOEMKOCTh BEIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoiieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TernoBble  MamwmHbl.  [IpuHOUIBI ~ JEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBaHust SHEPrHUM B TEIJIOBbIX MaimuHax. KodpuiueHT moie3Horo
nericTBus TeruioBod MammuHbl. [{ukn KapHo u ero kosduIMeHT moJIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPruu Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3MeHeHne BHYTpEHHEN SHEPIUuM (TeEMIIepaTypbl) Tela IpH TeIuioneperaye.

OnbwIT MO aIabaTHOMY PACHTUPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM ).



Mojenu napoBoii TypOUHBI, ABUTaTeNsl BHYTPEHHETO CTOPAHUsl, PEaKTUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoonvl

[TapooOpazoBanue n koHzaeHcauus. Mcnapenue u kuneHue. AOCOIIOTHAs U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacelmleHHbI map. YienbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATICHUSI OT AABJICHHUS.

Tsépnoe teno. Kpucrammmueckue u amopdHbie Teraa. AHU3OTPOIHUS CBOMCTB
kpucrtamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUCTAJIM3anus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue yCTpOMCTBAa M MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU TMOIyYCHUS COBPEMEHHBIX MAaTEpPHAIIOB, B
TOM YHUCJIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX NTAPOB.

Kurnenue npu noOHM>KEHHOM JJaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJIE€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanust KpUcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

Pasznea 4. JaekTpoanHamMuka

Tema 1. Inexkmpocmamuxa

DNeKTpu3anus Tey. DISKTPUUECKUi 3apsia. J[Ba BU1a 3IEKTPUUECKUX 3aPsII0B.
[IpoBOIHMKM,  JMAJIEKTPUKM M IOJYOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbli SJIEKTPUYECKUN 3apsia.
Onekrpudeckoe mnone. Hanpspk€HHOCTe  dnmekTpudeckoro moiid.  I[IpuHuummn
CYNEPIO3ULIMU JJIEKTPUUECKUX MoJied. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTrO
IOJISL.

Pabota cui anmekTpocrarudeckoro mojs. I[loreniman. PasHOCTh MOTEHITHATIOB.
[IpOBOJHUKM M JUAJIEKTPUKU B DJIEKTpOCTaTHUYECKOM Tmoje. [luanexTpuueckas
MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN aIlliapar, CTPYWHBIN IIPUHTED.



Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT IEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprusg 3apsKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIBHOE COMPOTHBICHUE BEUIECTBA.
[locnenoBarenpHOE, TAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOIHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoniHoCTh
AIEKTPUYECKOTO TOKA.

ONEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COIMPOTUBJIECHHWE HCTOYHHKA TOKA.
3axoH Oma 111 TOJTHOM (3aMKHYTOM) 3JIeKTpu4YecKoi 1enu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
COINIPOTHUBIICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas 151 IpUMeECHas IIPOBOJIUMOCTb
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALNS. DIEKTPOIH3.

DJIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monuaus. [Lna3zma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJBTMETP, PEOCTAaT, HWCTOYHUKH TOKA, DJIEKTPOHArpeBaTelibHbIC MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIC TIPUOOPHI, TEPMOMETP COMPOTUBIICHNUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, TOTYIPOBOJHUKOBBIN JTUO]I, TaTbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOIAM TTOTIEPEYHOr0 CEUCHUSI U MaTepurala.

CMenaHHOE COeIMHEHUE TPOBOHUKOB.



[IpsiMmoe wu3MepeHue dIEKTpOoABMKYIIEeH cuibl. KopoTkoe 3ambIkaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTh COTPOTUBJICHUS METANIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
Y4E€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B KUBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCa, TEIJIOBBIE CBOMCTBA TBEPBIX TEJI, KUJKOCTEH U Ta30B,
AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JUCCOLMAIus,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHHUKE, MOJIIMITHUKY, HCIOJb30BaHUE 3aKOHA COXpaHEHUSs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJIYYEHUS] COBPEMEHHBIX MAaTEepUaloB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpEeBATEIbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.



11 KJIACC

Paznen 4. JaekTpoanHamMuka

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME NOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWA. [[pUHIIMT CyneprnoO3ULINK MAarHUTHBIX MOJIEH.
Jluann marHuTHOM WHAYyKUMW. KapTWHa JWMHAW MAarHUTHOW WHIYKIUU TIOJIA
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe TIOJI€ TPOBOJHMKA C TOKOM. KapTuHa JIHHUN WHIYKUHAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoaeicTBre npoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuua Jlopenua, €€ MOyJib M HallpaBlIeHHE. J[BUKEHNE 3apSAAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBeHMe ANEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJIEKTPOABIKYLIAs CUja HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »lEKTpUYECKOE ToJie. OJEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYIIEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  fIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIas CHJIA
CaMOUHIYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH SJIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM MOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBreHHE PIIEKTPOMArHUTHON MHAYKIIUN.

[IpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTHU U3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



HBy‘{CHI/Ie MAarovuTHOT'O ITOJIA KaTYIIKKU C TOKOM.
HCCJ’ICI{OB&HI/IC ,Z[CﬁCTBHH IMOCTOAHHOT'O MAarHUTa Ha PaMKy C TOKOM.
HCCJ’I@I{OB&HI/IC SIBJICHUS SHGKTpOMaFHHTHOﬁ HHAYKIOUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuoxa, wacrora, ammumryaa u (aza koireOaHU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATBHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANIEKTpOMAarHuTHbIMU Konebanusimu. Dopmymna TomcoHa. 3akoH COXpaHEHUs
HHEPrUM B UJICATBHOM KOJIE0ATEIIbHOM KOHTYPE.

[TpencraBieHue o 3aTyxaroUx KojeOaHusAX. BrIHYX€HHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA U
HaIpsKEHMUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIEKTPUUECKON
HHEPrur. DKOJIOTHUECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHUYEeCKHEe YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: 3IICKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JMHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKUI MASITHUK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MabIX KOJeOaHU rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre mepeMeHHOT0 TOKa B LIEMU U3 TOCIIEI0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmpoMaHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B snexkrpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOJSpHU3aIus, nudpaxius,
uaTepdeperus. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMTBI pagUOCBS3U U TeNEeBUACHUS. Patnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Koneobiromeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpaxkeHus: ¥ MPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u qudpakiiud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH U
YacTOTOM KOJeOaHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
noJisipu3anys, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmMoinHENHHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3oOpakeHUi B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJICHUSI CBETa. AOCOTIOTHBIN MOKa3aTeNb
npenomienus. [lonmHoe BHyTpeHHee otpaxeHue. lIpenenbHbId yroa IOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucniepcust cBera. CiIoXKHBIN cocTaB 0eoro cBerta. LIBer.

Cobuparomnive 1 paccerBatrolye TuH3bl. ToHkas nuH3a. DokycHoe paccTosHue
U oNTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0paxkeHuil B cOOUparOIUX U
pacceuBaromux guH3ax. Gopmyna TOHKOU JIMH3BI. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONTUKH.



BonnoBass ontuka. HWurtepdepenuus cBera. KorepeHTHblE HMCTOYHHKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakumst cBera. JubpakumonHas peméTka. YCIoBUE HAOMIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpPOWCTBA M IIPAKTHMYECKOE IPUMEHEHWE: OYKH, JyIa,
doToamnmapat, NPOSKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonuHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHUE CBETa.
OnTuyeckre mpudOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKoIa, TeJIECKOna.

Habmronenune natepdepeHnm cBera.

HaOmnronenune nudpakiyuu cBera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHne cekTpa ¢ MOMOUIBIO IPU3MBL.

[ToydyeHue ciexkTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKH.

HaOnronenue noyisipuzaiiuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHue nokazaress npesioMIIeHUs CTeKIIa.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHUTEIbHOCTH

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOIYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTENHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKPAICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIrus
MTOKOSI.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (OTOHA C €r0 YaCTOTOM. DHEPTHs
U UMITYJbC (POTOHA.



OTtkpeiTue 1 ucciaeaoBanue Gporoddpdexra. OnbiThl A. I'. CroseroBa. 3aKkoHbI
dboroaddexra. YpaBHenue DiHmTerHa 111 Gotoaddexra. «KpacHas rpaHuna»
dbotoaddexra.

JlaBrienne cBeta. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0HOB BHELTHETO PoTOIPPEKTA.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Inanerapuas mopens aroma. [loctynatel bopa. M3nmyueHune M mOTIIOUIEHUE
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YPOBHEW HEPTrUU aTOMa BOJOPO/IA.

BosHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopycKyisipHO-BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyecknue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHEHYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Habnronenue nmuHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, [TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paguoakTuBHOCTHU. OnbITHI Pe3epdopaa o onpeaesieHuio coctaBa paIuoakTUBHOTO
uanydenus.  CpoiictBa  anbpa-, Oera-, ramMMma-uziayudeHus.  BrnusHue
PaAMOaKTUBHOCTHU HA KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
u3NydeHue. 3aKOH paIMOaKTUBHOTO pacraja.

DHeprus CBS3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

S nepuble peakunu. Jlenenue u CUHTE3 sIEp.



SAnepuwiit peaktop. Tepmosinepusiii cuHTe3. [IpoOieMbl W MEPCHEKTUBBI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DJieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTobl HAOFOIEHHS U PETUCTPALUN AIEMEHTAPHBIX YACTHIL.

dynaameHTanbHble B3auMoeicTBrs. EAMHCTBO M3HUYECKOM KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTHUUECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaniHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JBI>KCHUE.

ConHeyHas cucrtema.

Connue. ConHeunast akTUBHOCTh. McrouHuk sHeprum ConHUA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KiIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyts — nHama T'amaktuka. Ilonmoxenue u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPHI B sSapax
rajakTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

MacirabHas ctpyktrypa Beenennoit. Metaranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE CO3Be31si CEeBEPHOIro MOTYIIAPHS U IPKUE 3BE3/bI.

Hab6mogenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee NMOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHOM M ATUYECKOM cpepax NeaTeTbHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HayYHOUW KapTHUHE MHpaA, poJib (U3HUECKOW TEOPUU B
dbopMHUpOBaHUU MPECTABIECHUN 0 (PU3NYECKON KapTUHE MHUPA, MECTO (PU3UUYECKON



KapTUHBI MHpa B OOIIEM psJy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O MPUPO/IE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHs B 11 kiacce oCylIeCTBISIETCS C
y4ETOM COJAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpad)uu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIC C WU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TUmoTe3a, (hu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPUUECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesIeHHEe MIOMAIU MIIOCKUX (GUryp u oobEéMa Tel.

buonocusn: »nexrtpuyeckue SBICHHUS B KUBOW IpUpojJe, KoyieOaTelbHbIC
JIBUOKEHUS B )KUBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B KHUBOM MPUPOJE, NCUCTBUEC
paauainyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUs KPUCTALTNYECKON PEIIETKH, CIEKTPAIbHBINA aHaJU3.

l'eoepaghusi:  MarHuTHBIC TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MIPEJICKa3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: JUHUM DJCKTpONEpeaady, TEHEpaTop IMEePEMEHHOr0 TOKa,
ANIEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajaap, PaJAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJiHeYHasi barapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJIKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO Tpenmera «Du3nkay TOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IleCcTBa, PaCIIMpPEHUE KU3HEHHOTO
ONBITA U OMbBITA JEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIUTATEILHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aNMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IPaKTaHCKON UACHTUYHOCTH, TAaTPUOTU3MA,

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
pUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K Pa3IUYHBIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTA, B TOM
YHUCJIe CBSI3aHHBIM C (PM3UKON M TEXHUKOU, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oyayieit mpodeccun U pea30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHbL;



TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO0Opa30BaHUIO B 00IacTH
(GU3HUKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJI0OAIBHOTO
XapakTepa dKOJOTHYECKUX MPOoOIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACUCTBUI B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS eJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATCILHOCTH OKOJOTHYCCKON HAaIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS QU3HUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAy4YHON JEsATeNbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4deHUST GUBHKHU OCYIIECTBIIATH MPOCKTHYIO M UCCIEAOBATEIIBCKYIO IEITEILHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTeIbHbIE YHMBePCAJIbHbIE YUeOHbIe J1elCTBUS
ba3oBble JiorH4ecKue JAeiicTBUs:
CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMmy,
paccmaTpuBath €€ BCECTOPOHHE;
ONpENENATh LENU JEeATENbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M TIPOTHBOpPEYHMsI B paccMaTpUBaeMBbIX
(U3HYECKUX SIBICHUSAX;
pa3pabarbiBaTh IUIaH pELIEHHUs MpOOJeMbl C YYETOM aHaIu3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOOPAMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBUSIX PEAILHOT0, BUPTYaJIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX POOJIeM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSAMH W METOJaMHU
buznueckoil HayKu;
BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHON AESITEbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TIO3HAHUS;



BJAJE€Th BHUAAMH JI€ATEIBHOCTH I10 IIOJIYyYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPAa30BAHUIO M NPHUMEHEHUIO B Pa3lIMUYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/auy,
BBIJIBUTATh TUIOTE3Y €€ PeIIeHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UpPOBaTh TOJYYEHHbIE B XOJE€ pELIEHUS 3a7auyd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBUSIX;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KHU3HEICSITSIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIydeHUs WHPOpPMAIUU (PU3UIECKOTO CONEpKaHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IIOMCK, aHaJu3,
CUCTEMATHU3alMI0 U HHTEPIpPETAlNi0 MHPOPMALMU pa3iIMYHbIX BUAOB U (OpM
IIPEICTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMI B pELIEHHMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3al[MOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBAaHUN SPrOHOMUKH, TEXHUKN 0€3011aCHOCTHU, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OPMAIMOHHON
0e30macHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
y4€TOM Ha3zHayeHMsI THPOPMALIUHU U LEJIEBON ayAUTOPHUH, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUs U BU3yaTU3allUU.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS:

OCYIIECTBIIATH OOIICHHE HA YPOKax (PU3UKH U BO BHE-YPOUHOU JAEATETHHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallud UM CMAT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3Jararb CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IMIOHUMAaTh M MCIIOJIb30BaTh NPEUMYILECTBA KOMAaHIHOWM M WHIWBUIYaJIbHOU
padoThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUH € Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KaXKJA0TO WICHA KOJUIEKTHUBA;



OPUHUMATh L€IM COBMECTHOM  JEATENbHOCTH, OpIraHU30BbIBATH U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yJsbTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3ULIMH HOBU3HBHI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIUsIX, POSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBbIE YHHBepPCaJbHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh TUIAH PEIICHUs PacuyETHBIX M KaueCTBEHHBIX
3aJ]a4, MJIaH BBIOJIHEHUS MPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsM;

pacIupsATh paMKH y9eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJICKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIa/JIeTh HABBIKAMH  MO3HABAaTENbHONM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUIA;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUH JIJIsl OLIEHKH CUTYyal[uH, BhIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHUX TIPU aHAINU3E pe3yJIbTaTOB
NeSITEIbHOCTH;

OPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTaTKU M JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHaU3e pe3ybTaToB
JeSITEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.



B mporiecce mocTrkeHUs TMYHOCTHBIX PE3YJIBTaTOB OCBOSHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXcs
COBEPIICHCTBYETCS HYMOIIMOHATbHBIH WUHTEIUICKT, IpeIoJIararo i
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAILHOU CepHl,
OBITh YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
OMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIONICH CTpPEMIICHHE K TOCTIKEHUIO e U
yCIIexXy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOMIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHATIBLHOE COCTOSTHHE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOICH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIIeH:
MaTepuaibHas TOYKa, UHEepIMaIbHas CUCTEMa OTCYETa, aOCOMIOTHO TBEPOE TEJO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrno3HaBaTh (puU3MUECKHE SIBJICHUS (TIPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
IIEKTPOMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TaJIeHUE TeJ, JBHKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nud@y3usi, OpOyHOBCKOE TBUXKEHUE, CTPOEHUE KUAKOCTEH U TBEPABIX Te,
U3MEeHeHHe o0BhEMa Tel MpU HarpeBaHUU (OXJIAKIECHUU), TEIUIOBOE PaBHOBECHE,
UCIIApEHHE, KOHJCHCAILMS, IUIABJIICHUE, KPUCTAIIM3AlUs, KUIICHHE, BIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUA ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXY IMapaMeTpaMH COCTOSHMS Ta3a B M30MPOIECCAX, DJICKTPU3ALMS TEl,
B3aUMOJICCTBUE 3aPSJI0B;

OMKCHIBATh MEXAHUUYECKOE JBIDKEHUE, WCIIONB3YS (U3UYECKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,



UMITYJIbC TeJla, KUHETHYeCKasi SHeprus, MOTEHI[MaIbHAs dHEpPrusi, MeXaHu4yecKas
paboTa, MexaHMYecKass MOINHOCTh; NPH ONUCAHWUW NPaBUIBHO TPaKTOBAThH
bu3MYEeCKUl CMBICI MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYEHUS U €JIUHUIIBI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMHU
BEITMIMHAMU;

OMKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBAa TEI M TEIUIOBBIC SIBJICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKash SHEPTHS XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBAApAaTUIHAS
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, pabora rasa,
KOA(Q(PUIMEHT TMONE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENS;, IIPH OIMWCAHWU
NpaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCHOJIB3YEMbIX BEIWYMH, HUX
00O3HAaUeHUsT W EAUHMIIBI, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIIME JaHHYIO
(GU3UYECKYO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIMCHIBATh M3YUYCHHBIE ICKTPHUUCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
ANIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TOJISA, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB;
IpU ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIb3YyEMbIX
BEIIMYMH, WX OOO3HAYCHMSI W CIAWHMIIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIINC
JTaHHYI0 (M3UYECKYIO BEJTUYHHY C APYTHUMH BETHYNHAMH,

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SBJICHUS, UCIOJIBb3Ys (PU3NUECKHE
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPTHH, 3aKOH COXPaHEHUS WMITYJIbCa,
TNPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYIIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIIEeCTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHENW KMHETHYECKOW SHEPIHH TEIUIOBOTO JBUKEHUS MOJIEKYT C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3inyaTh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHUE W yCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC IIPUHIIMITHI ICUCTBUS MAIIIUH, TPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOTO MCIOIB30BAHMS B MOBCEIHEBHON
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUUW W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynrpoBath npodieMy/3aady U TUIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYAOBaHUS, IIPOBOJIUTH OMBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUs W HMCIOJb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3HYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,



(bUKCUPOBATH PE3YNHTATHI OJTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIE
TabuIl U rpaUKOB, AEJIaTh BHIBOJBI [0 PE3yJbTaTaM UCCIEAOBAHMS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJIENbIO,
UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMbIC NIl €€ pEIIeHHUs, MPOBOJUTH PacuéThl M OICHMBATHh PEaJTbHOCTH
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznYecKue sBICHUS,

UCIIOJIb30BAaTh IIPU PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIIOHHBIE
TEXHOJIOTUU I IIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUNA U MPEICTABICHUA
yu4eOHOW M Hay4HO-TIONMYJIApHOW HWH(GOpMAaIMyU, IOJYYEHHON W3 pa3iInyuHbIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

IPUBOJNUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPY’KAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallleHUH ¢ NpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOUIEH Cpeie;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAaHUPOBATh PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IJJAHUPOBATH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJEKBATHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.

K xonity o6yuenus B 11 kiacce npeIMeTHbIe pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (U3HKUM B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTU JIFOACH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOo KapTUHBI MUDA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3UUYECKUX MOJIEIEH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeJIb aTOMa, HYKJIOHHAash MOJEJIb aTOMHOTO sipa MpH pElIeHUH (PU3NYECKUX
3a/1ay;

pacro3HaBath (pu3nMUecKue ABJIECHUS (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HKHU: 3JIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJICVCTBUE



MAarHuTOB, JJIEKTPOMATrHUTHAs WHIYKIWS, JACHCTBHE MAarHUTHOTO TIONsA Ha
MPOBOJHUK C TOKOM W JBIDKYIIUHCS 3apsii, SJIEKTPOMArHUTHBIE KOJCOaHUs U
BOJIHBI, TPSMOJIMHEHHOE pACIpOCTPaHCHHE CBETa, OTPAKEHUE, IMPEIOMIICHHUE,
unTepdepenus, audpakuus W TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
doTornexrpudeckuit 3¢dexT (hoTtodddekT), CBeTOBOE NaBiieHrne, BOZHUKHOBCHHE
JMHEHYaTOro CIeKTpa aTroMa BOJOPOAA, ©eCTECTBEHHAas M HCKYCCTBEHHAs

PaauOaKTUBHOCTD;
ONHCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCHONB3YAd (U3UYECKHUE BEITHYMHBIL:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs cuiia, paboTa TOKa,
MHIYKIHAST MarHuTHOrO TMoJisg, cWia Ammnepa, cuna JIopeHna, WHAYKTUBHOCTH
KaTyIIKH, SHEPrUsl 3JICKTPUYECKOr0 M MArHUTHOrO TMOJIEW, MEPUOJ W YacToTa
KojeOaHuii B KoyieOaTeTbHOM KOHTYpE, 3apsii W CHJIa TOoKa B TpOIEecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATH (PUIUUYECKUIMA
CMBICI HCIIOJB3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
(GhopMyIIbl, CBA3BIBAIONINE JAaHHYIO (PU3HUECKYIO BETUYUHY C IPYTUMH BEIMUYNHAMM;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypacnaga, SHEPTusl CBsI3U
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJB3YEMbIX BEJIMYUH, MX OO0O3HAYCHUS] U €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMONL3Yys (PU3NUeCcKue
3aKOHBI M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJUICIIbHOTO
COCOMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHa g Gortorddexra,
3aKOH COXPAHEHUSI HHEPrUH, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH COXPAHEHUS MAacCOBOrO 4ucia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOEC BBIPAKEHHWE W YCIOBUS (TpaHUIlBI, 00JIACTH)
MIPUMEHUMOCTH;

ONpPEAEATh HAMPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, cujibl AMrnepa u cuiibl Jlopenua;

CTPOUTh W OIKMCHIBATh H300paXEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 10 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB C HCHOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHUI: TPU STOM



dbopmypoBaTh MpodIeMy/3a1ady U TUIIOTE3Y YI4EOHOTO AKCIIEPUMEHTa, COOMPATh
YCTaHOBKY U3 MPEJJIOKEHHOT0 000pyA0BaHUs, MPOBOAUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

HCCJIEI0BATh 3aBUCUMOCTH (DPU3UUECKUX BEIMYMH C UCTIOJIb30BAHUEM MPSIMBIX
W3MEPCHUI: TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHMS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MpU MPOBEIECHUU HMCCIEIOBAaHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl GU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIJACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJMMBbIE ISl €€ pelleHus, MPOBOAUTH PACYETHl U OLIEHWBATH PEATBHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

penaTh KaueCTBEHHbBIE 3a/1a4d: BRICTPAUBATDH JIOTHUYECKU HEITPOTUBOPEUUBYIO
HEMOYKY PACCYXICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

MCTIONIb30BAaTh MTPH PEIICHNH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTHH JJISl TIOMCKA, CTPYKTYPHPOBAHUS, WHTECPIIPETAIIUN U TIPEICTABICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJIYYSCHHOM W3 Ppa3InYHBIX
WMCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH()OPMAITHIO;

OOBSCHATh TIPUHITUIIBI JCHCTBUS MAalIUH, TPUOOPOB M TEXHUYECCKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MACHOTO UCIOIb30BAaHUS B MOBCEIHEBHOU
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 11O (PU3MKE B TOBCETHEBHOM KU3HU TSI
oOecrieueHuss OE30MaCHOCTH TPU OOpaleHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PANMOHAIBHO paclpelnessiTh OO0sI3aHHOCTH |
MJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOU TIPOOIIEMBI.
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