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HHOACHUTEJIBHAA 3AIINCKA

[Tporpamma o ¢usmke 6a30BOro ypoBHs Ha ypOBHE CpeIHET0 00111ero 0opazoBanus pazpaboTana
Ha OCHOBE IIOJIOKEHUH W TpeOOoBaHUIl K pe3yJabTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTeabHOU
nporpammel, nipeactaBieHHbx B DI'OC COO, a taxxke ¢ yuérom denepaibHON pabodeil mporpaMMbl
BOCIIUTAaHUSI W KOHIEMIMHU TMpernoAaBaHusi ydeOHoro mnpenmera «®Pusnmka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit denepanuu, peanusyommnx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI.

Copep:xanue mporpaMmmbl Mo (usukKe HampaBieHO Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHbI MUpa oOyyatoniuxcs 10—11 kiaccoB npu 00yuennu ux ¢pusnuke Ha 6a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOTO noaxoa. [Iporpamma nmo ¢usuke coorBercTByeT TpeboBanusim OI'OC
COO k mIaHUpyeMbIM JTUYHOCTHBIM, MPEIMETHBIM M METANPEJAMETHBIM pe3yjbTaTaM OOydYeHHUs, a
TaK)X€ yYUTHIBAET HEOOXOJMMOCTh pealu3alli MEXIPEIMETHBIX CBsi3ed (DPU3MKU C €CTECTBEHHO-
HAayYHBIMH y4eOHBIMHU NpeAMeTaMu. B Hell ompeaenstoTcs OCHOBHBIE LENHU H3ydeHUs (U3UKH Ha
YpOBHE cpemHero oOmero oOpa3oBaHMs, IUIAHUPYEMbIE pPE3yJabTaThl OCBOCHHUS Kypca (U3HUKH:
JUYHOCTHBIC, METANIPEIMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpPOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® [IaHUpyEeMble PE3yIbTaThl OCBOCHMs Kypca (U3MKHM Ha 0a30BOM YpOBHE, B TOM YHCIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozaepkaHue yueOHoro mpeamMera «Pusnkay mo rojgaM o0ydeHusl.

Odu3uka Kak Hayka o HauOoliee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYMAs B KauecTBE y4eOHOTO
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHHH 00 OKpYy)KalolleM MHpe.
HIkonpHBIA Kypc (U3UKH — CUCTEMOOOPA3YIOMINN IS €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB,
MOCKOJIBKY (DM3WYECKHE 3aKOHBI JIKAaT B OCHOBE MPOIECCOB M SIBICHUH, W3ydaeMbIX XUMHEH,
Ouonorueit, ¢gusudeckoir reorpadueit u acrpoHomueil. Mcmonap3oBaHHEe M aKTUBHOE MPUMEHEHUE
bu3nuecKux 3HAHHWKM OMpeseNnseT XapakTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTui B cdepe
SHEPreTHKH, TPAHCIOpPTa, OCBOCHMS KOCMOCA, IIOJYyYEHHUS HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBoiicTBaMH M Apyrux. M3ydueHue (pu3nKu BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAayYHOW KapTHUHBI MHpa OOydJarommuxcs, B (OpPMHUPOBAHHE YMEHUU NPUMEHSATh HAYYHBI METOJ
MO3HAHUS TMPU BHITIOJTHEHUH UMHU yYEOHBIX UCCIIEeI0BAaHUM.

B ocHoBy kypca ¢usuku s ypoBHSA CpeaHEro oOmiero oOpa3oBaHHUsS TOJOXKEH psAll UICH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBHUHM C HEW KypC SIBISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual M3 BCEX pa3lenoB (U3MUKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOH, Tak M
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ Heill marepuasn Kypca (puU3uMKu OOBEAUHEH BOKPYT
¢dbusnueckux teopwii. Benymmum B kypce siBnsieTcss GOpMUPOBAHUE MPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€puu, BEUIECTBE U TOJIE.

Hoea cymanumapusayuu. EE peanuzanus mpeArnojaraeT HCIOJb30BaHHE TI'yMaHUTapHOTO
noTeH1uasna Gu3nuecKoil HayKH, OCMbICIIEHUE CBSI3U Pa3BUTHUS (PU3UKHU C pa3BUTHEM OOIIIECTBA, a TAKXKE
C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU M SKOJIOTUIECKIUMH MPOOIEMaMH.

Hoesn npuxnaonou nanpaenrennocmu. Kypc (U3MKM IMpeanojaraeT 3HaAKOMCTBO C IIMPOKUM
KPYTOM TEXHUYECKUX U TEXHOJOTHUCCKUX MPHIOKEHUN N3YICHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu  peanusyercs IOCPEJICTBOM  BBEACHUS DSJIEMEHTOB  COJIEp)KaHUS,
MOCBSIIEHHBIX KOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU
Y TEXHOJIOTHUH, a TakxKe 00CyKIeHUs MPOOIeM pallMOHAILHOTO MPUPOIOTIOIB30BAHUS U SKOJIOTHIECKON
0€30MMacHOCTH.



CrepKHEBBIMH JIEMEHTaMHU Kypca (PM3MKH Ha YPOBHE CPEAHETr0 00Iero 00pa3oBaHMs SBISIOTCS
¢usnueckre Teopuu (HopMUPOBaHHUE MPEACTABICHUN O CTPYKTYpe MOCTPOeHHs (hPU3NUYECKON TeopuH,
poK pyHAaMEHTAIbHBIX 3aKOHOB U IIPUHIIMIIOB B COBPEMEHHBIX ITPEICTABICHUSX O IPUPOJIE, TPAHULIAX
IPUMEHUMOCTH TEOPHH, JJIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U IIPOLIECCOB).

CuCTeMHO-ESITETbHOCTHBI MOAX0A B Kypce (M3MKH pealu3yercs MPexXJe BCEro 3a Cuér
OpTaHU3aINH YKCIICPUMEHTAIBHOM AeATeNbHOCTH 00yJaromuxcs. [ 6a30Boro ypoBHs Kypca pU3UKH
— 3TO MCIIOJIb30BaHUE CUCTEMBbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIaOOPaTOPHBIX
paboT, KOTOpbIE B MporpaMmme 1o (pusnke 00beIUHEHbI B OOLIMH CIMCOK YYEHUUYECKHX MPAKTUYECKUX
paloT. Beiaenenue B ykazaHHOM IepedHe JJab0paTOPHBIX pabOT, IPOBOJUMBIX JUIsl KOHTPOJIS U OLICHKH,
OCYIIECTBISIETCA YYaCTHUKAMH 00pa30BaTEeIbHOIO MpOoIecca UCXOs U3 0COOCHHOCTEH MIIaHUPOBAHUS
U ocHamieHus: kabunera Gusuku. [Ipu 3TomM obecrieunBaeTcst OBIaCHHE OOYYAIOUIMMHUCS YMEHUSMHU
IIPOBOJIUTh KOCBEHHBIE U3MEPEHMSI, UCCIIEA0BaHMS 3aBUCUMOCTE (PU3MUECKUX BEIMYMH U IOCTAHOBKY
OIIBITOB 110 MPOBEPKE NPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHuE yhensieTcs pelIeHUI0 pacd€THBIX U KauecTBEHHBIX 3aaad. [Ipu stom g
pacu€THBIX 3a/1a4 TPUOPUTETOM SBIAIOTCA 3aJaud C SIBHO 3aJaHHOH (DU3MYECKOH MOJIENbIO,
MIO3BOJISIOIINE IPUMEHATh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OHOI0 pa3zeina Kypca, Tak U
MHTETPUPYS 3HAHUS U3 pa3HbIX pazlesioB. JJ1sl KaueCTBEHHBIX 3a]1a4 IPHOPUTETOM SIBIISIOTCS 3a1aHUS
Ha 0OBSICHEHHE MPOTEKaHUs (PU3MUYECKHX SIBIICHUH U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyromue
BbIOOpa (PU3UUECKON MOJICNHN JJISi CHTYalluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedboBanusimMu @I'OC COO k MaTepHasbHO-TEXHHYECKOMY 00eCIeUeHHIO
yueOHoro mporecca 0a3oBblii ypoBeHb Kypca (DU3MKM Ha YpOBHE CpEIHEro oouiero oOpa3oBaHUs
JIOJDKEH M3Y4aThCsl B YCIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKU WM B YCIOBHSIX MHTETPUPOBAHHOTO
KaOMHEeTa MPeMETOB €CTECTBEHHO-HAYYHOTO UKJIA. B kabuHeTe hu3uku JOIKHO OBITH HEOOX0IUMOE
nabopaTopHoe 000pylOBaHHME AJIS BBIOJHEHUS YKa3aHHBIX B IporpamMme Mo (pU3MKe y4EeHHYECKHX
MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCcTpannoHHOE 000pyAOBaHNEe (POPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MUHUMAJIbHOMN
JIOCTaTOYHOCTH U 00ecrevynBaeT MOCTAHOBKY NEPEUYUCIEHHBIX B MPOrpaMMe MO (PU3UKE KIIFOUEBBIX
JEeMOHCTpallMi JUI HCCIEAOBAHUS M3y4aeMbIX SBJICHMA H MPOLECCOB, SMIUPUYECKHX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGoparopHoe o0oOpynOBaHUE JUIsl YIYEHHUUECKHUX IMPaKTHUYECKUX paboT (opMupyercs B BUAEC
TEMaTUYECKUX KOMIUIEKTOB U 00eCreunBaeTcs B pacu€Te OJJHOT0 KOMIUIEKTa Ha JIBYX OOyYarolIUXCs.
TemaTnueckue KOMIUIEKTHI JIAOOPaTOPHOTO 00OPYAOBAHUS JJOKHBI OBITH ITOCTPOEHBI HA KOMIJIEKCHOM
MCIOJIb30BAHUH aHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM
B BUJIE IUPPOBBIX 1a00paTOPU.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opMHUpOBaHME MHTEpEca U CTPEMJICHHS OOYYaIOUIMXCS K HAYYHOMY M3YUYECHHUIO MPHUPOJIBI,

pa3BUTHE UX UHTEUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TPEACTABICHUH O HAydYHOM MeETO/A€ TO3HaHuiA U (QOopMHpOBaHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

e (opMHUpOBaHME HAyYHOTO MMPOBO33pEHHsI KaK pe3ylbTaTa M3Y4YEHHsS OCHOB CTPOCHHS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMHUpOBaHME YMEHUH OOBSCHATH SBJICHUS C HCIOJIb30BaHUEM (PU3MUYECKUX 3HAHUM U
HAYyYHBIX J0Ka3aTeIbCTB;

e (opMHUpOBaHME MPEACTABICHUN O pONIU (PU3MKH Ul PAa3BUTHUS APYIMX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH.



JlocTrkeHne dTHX Ielieil 00ecreynBaeTCs PEIIeHUEM CIISAYIOMUX 3a/1a4 B MPOIECCe N3YICHUS
Kypca (pU3UKM Ha YPOBHE CPEIHEro 00IIero 0Opa3oBaHUS:
e MpUOOpPETeHHE CHUCTEeMbl 3HAHUU 00 O00muX QUINYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHUAX, BKIIOYAS MEXAHHWKY, MOJICKYISPHYIO (U3UKY, IJICKTPOJAMHAMUKY, KBAHTOBYIO
(bU3UKY M 2JIEMEHTHI aCTPO(DHU3UKH;
e (opmupoBaHUE YMEHUH MPUMEHSATH TEOPETUUYECKUE 3HAHUS HJI1 OOBSCHEHUS (PU3NUECKUX
SIBJIGHUHN B IPUPO/JIE U JIJIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B MTOBCEIHEBHOM JKU3HH;
® OCBOCHHE CIOCOOOB PEIICHUS PAa3IMYHBIX 3a/1ady C SBHO 33/JIaHHON (PU3MYECKON MOJIeNbIo,
3a/1a4, MOJPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/aHue (PU3NYECKOW MOJENH, aJeKBAaTHOM
YCIIOBUSIM 3a71a4H;
e TMoHUMaHHWE (U3MYECKUX OCHOB U TMPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOHUCTB H
TEXHOJOTHYECKHUX TPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;
® OBJAJICHUE METOJaMH CaMOCTOSITEILHOTO TUIAHUPOBAHHUS W TMPOBEICHUS (HU3HUSCKUX
AKCIIEPUMEHTOB, aHAIHM3a W HWHTEPIpPETAIMU WH(POPMAIUHU, OINPEACTCHHS JOCTOBEPHOCTH
MOJTyYEHHOTO PE3yIbTaTa;
e CO3JaHWE YCIOBUW JUIsI Pa3BUTHS YMEHUN MPOEKTHO-HCCIEAO0BATEIbCKOW, TBOPUECKOM
JESATCIILHOCTH.
Ha u3ydenue ¢usuku (0a30BbIil YPOBEHb) HA YPOBHE CPEAHETO 001Iero 00pa3oBaHUs OTBOAUTCS
136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Hezeno), B 11 kinacce — 68 yacoB (2 yaca B HEACIIO).
[Ipennaraemelii B mporpamme 1o (U3HKE MEPEYCHb JTA0OPATOPHBIX M MPAKTHYCCKUX PabOT
SIBJIICTCS. PEKOMEHIOBAHHBIM, YIHUTEIb JIEIAeT BEIOOP MPOBEICHUS JIA0OPATOPHBIX paOOT M OTBITOB C
y4€TOM UHIUBUIYaTbHBIX OCOOCHHOCTEH 00yJaroImnXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA
®uszuka — Hayka O npupoge. HaydHble MeToabl IO3HAHMS OKpyXKawolero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B MIPOIIECCE MTO3HAHUS IPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue pu3nueckux spjaeHUl u nporeccoB. Hayunsle runoressl. @usnueckue 3aKOHbI
u Teopun. ['paHuLIBI IPUMEHUMOCTH (U3UUECKUX 3aKOHOB. [IpuHIMn cooTBeTCTBUS.

Poins 1 MecTo usnku B popMUpOBaHIH COBPEMEHHOM HAYYHOH KapTUHBI MHUPA, B IPAKTHIECKOM
NeITeIbHOCTH JIIOAEH.

Jlemoncmpayuu
AHanoroBblie ¥ TUGPOBBIC U3MEPHUTEIIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanndeckoe aBrkeHne. OTHOCHTEIBHOCTh, MexaHuueckoro AsrkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemernienue, CKOpocTh (CpemHsiE CKOPOCTh, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepuaIbHOM TOYKHM, MX NPOEKIIMH HAa OCH CHCTeMbl KoopauHat. CloKeHue MepeMenieHud u
CJIO)KEHUE CKOPOCTEH.

PaBHOMepHOE ¥ paBHOYCKOpEHHOE MpsMOJUHEITHOe MABIMKeHue. ['paduxu 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TyTU U MEPEMEIICHUSI MaTePUATHLHON TOYKH OT BPEMEHHU.

CBoOoaHoe majenue. Y cKopeHrue CBOOOIHOTO MaICHHS.

KpuBonunelinoe asuxenue. J[BuxeHne MaTeprualibHOW TOUKHU MO OKPYKHOCTH C MOCTOSIHHOM 1O
MOJYJIIO CKOPOCTHIO. YTJIOBas CKOpPOCTh, JUHEHHas cKopocTh. llepmom u yactora oOpalieHwus.
[lenTpocTpeMHUTENTEHOE YCKOPEHHE.

TexHudeckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHME: CIUIOMETp, JIBWKEHUE CHApAJIOB,
LIETIHBIE U PEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUéTa, WUTFOCTPAIMS KHWHEMAaTUUECKUX XapaKTEPUCTHK JBUKEHUS.

[TpeoOpazoBanue NBMXEHUH C HCTIOIb30BaHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue aBrkeHus Tena, OpoIIeHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHus cCBOOOTHOTO ITaICHUS.

HampaBnenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO OMPEEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY IYTSAMU, TPOWUIEHHBIMH TEJIOM 3a TOCIEI0BATEIHHBIC
paBHbBIE MMPOMEKYTKH BPEMEHH IPH PaBHOYCKOPEHHOM JIBM)KCHHH C HAYaJIbHOW CKOPOCTHIO, PaBHOU
HYIIIO.

N3ydenue nBuKEeHUS MIApUKa B BI3KON KHUIKOCTH.

N3ydenue nBuxkeHus Teia, OPOINIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[IpuHnnn otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH HproToHa. MHeEpumambHBIE CUCTEMBI
oTcyYéTa.



Macca tena. Cuna. [IpuHnun cynepnoszuuuu cuil. Bropoii 3akon HeloToHa 1151 MarepranbHOM
Touku. Tpernii 3akoH Hpl0TOHA [l MATEpUAIIBHBIX TOYEK.

3akoH BceMHUpHOTo TAroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunpsl Tpenust (mokosi, ckojbxeHusi, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSI CKOJBXKEHHs W cuia TpeHus nokos. Koodduuuent tpenus. Cuia CONPOTUBICHUS TNPH
JBYKCHHMHM TENa B )KUAKOCTU WIH rase.

ITocTynaTtenbHOE U BpallaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO TEA.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpalleHus. [liedo cuiel. Y cinoBus paBHOBECHs TBEPIOTO Tea.

TexHuueckue ycTpolicTBAa U IPAKTUYECKOE NPUMEHEHME: IOALIMIHUKY, JABW)KECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxxeHue CHil.

3aBHCUMOCTB CHIIBI YIIPYTOCTH OT JeOpMaLnu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHHE CHUJI TPEHUS TIOKOS, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BO3HUKAIOIIKX B IIPY)KUHE U PE3UHOBOM 00Opa3slie,
oT ux Aedopmarum.

HccnenoBanue ycmoBuii paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPAILLCHHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Hmnynbe MarepuanbHOM TOYKHM (Tena), CHCTEMbl MaTepUaIbHBIX To4yeK. MMmynbc cuiibl u
V3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHHUE.

Pa6ora cunbl. MOIIHOCTH CHUIIBI.

Kunernueckas sHeprust MarepuanbHoi Touku. TeopeMa 00 M3MEHEHUN KHHETHYECKON YHEPTHHU.

[TorennmaneHast sHeprus. [loTeHuumanbHas 3HEpPrus ynpyro AeGpOpPMHPOBAHHOW MPYKHUHBI.
[TorennuanbHast SHEprys Tesia BOIU3U MOBEPXHOCTH 3eMJIH.

[loTreHunaneHble W HENMOTEHLHMaJIbHblE CUJbL. CBsI3p pabOThl HEMOTEHLMAJIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM 3HEePTUU CUCTEMBI Tell. 3aKOH COXPAHEHUsI MEXaHUYECKOM dHEpruu.

VYupyrue u Heynpyrue CTOIKHOBEHMS.

TexHudeckue yCTpoWCTBA M IMPAKTUYECKOE IPUMEHEHME: BOJOMET, KONEDP, IPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenne abCOMOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXaHHYECKOH HHEepruu Tejla Ha MpuMepe
PaCTSDKEHUS PE3UHOBOTO XKIyTa.



Pa3nea 3. Mosekynsipaasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OcHOBHbIE TOJOXEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU M HX ONBITHOE OOOCHOBAaHHE.
BbpoynoBckoe newxkenue. Juddysus. Xapaktep IBUKEHHS U B3aUMOJICHCTBUS 4YacTHUI[ BEIIECTBA.
Mopenu cTpoeHHsI Ta30B, KUIKOCTEH U TBEPBIX TET U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosnnas ABoraspo.

TennoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcusi.

Mopens wupeanbHOro rasa. (OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU
UJealbHOTO ra3a. AOCOIIOTHAS TEeMIepaTypa Kak Mepa CpelHed KUHETHYECKON SHEPruu TEeIIOBOIo
nBrKeHns dactun rasa. Illkana temmneparyp KenbBuHa. ['a3oBble 3akoHBI. YpaBHeHHEe MeHeneeBa—
Kunaneiipona. 3axon Jlanbrona. M3omponeccel B HIEaIbHOM Ta3e C IMOCTOSHHBIM KOJUYECTBOM
BemlecTBa. [ paduueckoe npeacrapieHNe U30MPOLIECCOB: U30TEPMaA, U30X0pa, U300apa.

TexHuueckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA, (POTOrpaduy MOJIEKY)I OPraHU4YECKUX
COCTMHEHUM.

OmnpiTel 10 AU Py3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUSI.

Mogens onbiTa LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOCHCTBHUS.

Mopenb, HIUTIOCTPUPYIOLLAsk IPUPOLY IaBJICHUS ra3a Ha CTEHKHU COCcya.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS U/1€aJIbHOTO ra3a, U30MpOLIECCHI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Omnpenenenue mMacchl BO3/lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUN 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEPATYphl BO3/lyXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOIo Tra3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmoaunaMuyeckas cucreMa. BHyTpeHH:s 3Heprus TepMOAMHAMUYECKOM CUCTEMBI U CLIOCOOBI
e€ n3MeHeHus. KonuuecTBo TenaoTel U paboTa. BHyTpeHH:s SHeprust 0IHOATOMHOT'O UEaIbHOI0 rasa.
Bunel Termonepenauu: TEMJIONPOBOAHOCTb, KOHBEKILHUS, W3JIyde€HUE. YJelbHasg TEII0EMKOCTh
BeniecTBa. KoianuecTBo TEMIOTHI pu Temionepeaaye.

[Tonarue o6 aamabatHoM mporuecce. IlepBblif 3akoH TepmoanHaMuku. IIpumeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTepnperanus paboTh rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh TPOIIECCOB B MMPUPO/IE.

TennoBele MammHbl. [IpuHIMNBL AeiicTBUs TermsioBbIX MamuH. [IpeoOpazoBanus sHepruu B
TerIoBbIX MamnHax. Koaduuuent nonesnoro neictsust teroBoi Mamuubl. L{ukn KapHo u ero
KOA(QPHUIHUEHT MOJIE3HOTO AeHCTBUS. DKOJOTHUECKUE MTPOOJIEMBbI TETIIOIHEPT€TUKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE MPUMEHEHME: JBUraTellb BHYTPEHHErO CrOpaHMus,
OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHMne BHYTpEHHEN SHEPTHH Tejla IIPU COBEPILIEHUH paOOTHI: BEUIET NPOOKH U3 OYTHUIKH IOA
JeiCTBHEM CKaToro BO3AyXa, HarpeBaHue oddupa B JaTyHHOW TpyOke TMyTEM TpeHus
(BuIEOIEMOHCTpAITHS ).

V3MeHeHne BHYTpEeHHEH SHeprun (TeMIiepaTypsl) Tea MpH TeIuionepeiaye.

OmnbIT o aguabaTHOMY PACIIMPEHUIO BO3yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol



N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapooOpa3zoBanue u koHjeHcanus. Mcrnapenue u kuneHue. AOCONIOTHAS U OTHOCUTENIbHAs
BIQXHOCTh BO3Ayxa. HaceimieHHBIH mnap. YaenpHas TemioTra mnapooOpa3oBaHHs. 3aBUCUMOCTD
TEMIEPATypbl KUIIEHUS OT J1aBJICHUSI.

Teépmoe Temo. Kpucrammueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB KPHUCTAJLIOB.

Kunkue kpuctamnsl. CoBpeMeHHble MaTepuaibl. [1naBnenne u kpucramiuzanus. YelbHas TerioTra
riaBnenus. Cyomumarus.

YpaBHeHHE TEIJIOBOTO OajlaHca.

TexHuueckue yCcTporucTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETDP, KaTOPUMETD,
TEXHOJIOTMH MOJIYY€HHsI COBPEMEHHBIX MaTepUaioB, B TOM YHUCIIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HalGmronenue HarpeBaHus U TUTABJICHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Pa3znen 4. DiekTpoaMHamMuKa

Tema 1. Inekmpocmamuka

OnexTpuzanus Teia. DIeKTpuueckuil 3apsaz. JIBa Buaa anekrpuyeckux 3apsaos. IIpoBoaHukw,
JUAJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

Bsaumopeiicteue 3apanoB. 3akoH Kynona. TodeuHbll ayeKTpudecKuil 3apsal. DJIEKTPUUYECKOE
niosie. Harpsixk€HHOCTB 3nekTpuyeckoro noii. [IpuHuun cynepno3unny aIeKTpUIecKux nojei. Jinanm
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun anekrpocratnyeckoro nosd. [lorennman. PazHocts notennuanos. IIpoBogHukH U
JUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM IToJIe. J{ManekTpruyeckas IpOHULAEMOCTb.

OnexktpoémkocTh. KonaeHcatop. DNEKTpOEMKOCTh IIJIOCKOTO  KOHACHCATOpa. DHEPrus
3apsKEHHOT0 KOHAEHCATOopa.

TexHnueckue yCTpPOMCTBA M IMPAKTHUECKOE IPUMEHEHHME: DJIEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAS 3alIUTa, 3a3EMIIEHHE JIIEKTPOIIPUOOPOB, KOHACHCATOP, KOMMPOBAIILHBIH amapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumoaeicTBue HadIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE MOJIE 3apsyKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIIAAW IUIACTUH, PAcCTOSHUS
MEXIYy HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3MepeHue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toxu ¢ paznuunpix cpeoax



DNeKTpUYECKUil TOK. YCIIOBUSI CYLIECTBOBAaHUS 3JIEKTpUuueckoro Toka. Mcrounuku Toka. Cuia
Toka. [locTOsIHHBII TOK.

Hanpsixenue. 3akon OMa 1151 ydacTKa 1enu.

DNeKTpUYEeCKOe CONPOTUBIIEHUE. YIENbHOE CONpOTHBICHHE BemlecTBa. llocnenoBarenbHoe,
IapajuiesIbHOE, CMEIIAHHOE COEAMHEHHUE ITPOBOJHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTB 3IEKTPHUECKOTO TOKA.

ONEeKTpOABMKYILAs CHJIAa M BHYTPEHHEE CONPOTUBIECHHE HCTOYHMKA TOKa. 3akoH Owma mid
MOJTHOU (3aMKHYTOM) AJIEKTpUYecKoi 1enu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAsl MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTh CONPOTHUBIICHHS] METAJJIOB OT
TemriepaTypbl. CBEpXIIPOBOIUMOCTD.

DnexTpuuecKuid ToK B Bakyyme. CBOICTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U IPUMECHAs! TPOBOAUMOCTH MOJIYIPOBOIHUKOB. CBOMCTBA P—
n-nepexoja. [1oaynpoBoJHUKOBBIE TPHUOOPHI.

DOneKTpuueckuid TOK B pPacTBOpax U paciulaBax AJIEKTPOJIUTOB. DIEKTPOIUTHYECKAs
U CCOIMAIs. DIEKTPOIIU3.

OnekTpuyeckuii TOK B razax. CaMOCTOSATENbHBII U HECAMOCTOSATENbHbIA pa3psa. MoiHus.
[lna3ma.

TexHudeckue YCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJLTMETpP, PEOCTar,
HMCTOYHUKHU TOKA, JIEKTPOHArpEeBaTeNIbHbIE MPUOOPHI, AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKyyMHBIH AHOJ, TEPMHUCTOPbI U (OTOPE3IUCTOPHI, MOTYIPOBOAHUKOBBIA NHOJ,
rajibBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCUMOCTh  CONPOTHUBJICHUS LWIMHIPUYECKUX IPOBOAHUKOB OT JJIMHBI, IUIOLIAJH
MONEPEYHOI0 CEYEHUSI U MaTepHuana.

CMmenianHoe COeJTUHEHHNE TPOBOHUKOB.

[IpsiMoe n3mepeHue MEKTPOABHKYILEH crilbl. KOpOTKOE 3aMbIKaHNE rajJbBaHUYECKOIO JIEMEHTA
U OIICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOITUTOB.

HckpoBoii pa3psaa 1 IpOBOAMMOCTb BO3yXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne cMeIaHHOro COeIMHEHMS pE3UCTOPOB.

N3mepenue >meKTpoABMKYIIEH CUITbl HICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmonenue anekrponusa.

MexnpeamerHblie CBA3U

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHS B 10 Kiacce oOCyIIECTBISETCS C Y4ETOM
CoJIepKaTEeIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaguu u
TE€XHOJIOTHUH.

Mescnpeomemusvie nonamus, CBI3aHHbBIE C U3YYEHUEM METOJ0OB HAyYHOT'O TMO3HAHUS: SIBIICHHE,
Hay4HbId (haKkT, TUTOTe3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOIEHHE, IKCIIEPUMEHT,
MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pellieHue CUCTEMbl ypaBHEHUH, MuHelHas (QyHKIuMs, napadona, rumnepbona, ux
rpadUKy U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX IMPOEKIIMA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.



Buonoeus: Mexanndeckoe JABIKEHHUE B XKUBOU npupoze, uddysus, ocMoc, TEII000MeH KHUBbIX
OpPraHU3MOB (BUABI TEIUIONEPENAaUyH, TEIIOBOE PAaBHOBECHUE), 3JIEKTPUUECKHUE SIBICHMSI B JKUBOMN
IIPUPOJE.

Xumus: JIHACKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBA,
MOJISIpHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH U Ia30B, DJIEKTPUUYECKHE CBOWCTBA
METaJUIOB, 3JIEKTPOJIUTHYECKAS TUCCOLMALINSL, FaIbBAHUKA.

l'eoepaghus: BnaxHOCTh BO3yXa, BETPbI, 6ApOMETp, TEPMOMETP.

Texnonoeus: TnpeoOpa3oBaHUE JBHKEHUH C MCIIOJIB30BAaHHMEM MEXaHM3MOB, Y4ET TpEeHUs B
TEXHHUKE, NOJIINITHUKH, UCII0JIb30BAHNE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHHUKE (paKkeTa, BOIOMET U
JpyTue), IBUraTellb BHYyTPEHHETO CropaHus, apoBasi TypOuHa, ObITOBOM XOJ0IMIBHUK, KOHIUIIMOHED,
TEXHOJIOTMH IIOJyYEHHs] COBPEMEHHBIX MaTEPUAIIOB, B TOM YHUCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH,
UIEKTPOCTAaTUYECKAs 3allUTa, 3a3eMJIEHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHWHBIM HpPUHTEP,
3JIEKTpOHArpeBarTebHble IPUOOPHI, HIEKTPOOCBETUTEIbHbIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znen 4. DiiekTpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMmoaeWCTBUE IMOCTOSIHHBIX MarHuTOB. MarautHoe mnose. Bekrop
MAarHuTHOM MHIAYKUMH. lIpMHIMD cynepno3uumy MarHUTHBIX IOJIEH. JIMHMM MarHUTHOW MHIYKIUH.
KapTuna muHuI MarHuTHON MHAYKLNH NOJIS HOCTOSIHHBIX MArHUTOB.

MaruuTtHoe nose NpoBOJHMKA C TOKOM. KapTruHa IMHMN MHAYKIMYA MarHUTHOTO TOJIS IJIMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHUKA, KATYIIKH ¢ TOKOM. OmbIT Dpcrena.
B3anmopeiicTBre TPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Monyslb M HampasileHue. [[BUKEHHE 3apsHKEHHOM 4acTHULBI B OJHOPOAHOM
MarHuTHoM noJie. Pabora cumel Jlopeniia.

SBneHue  JNEKTPOMAarHUTHOM  HMHAYKOMH. [IOTOK  BEKkTOpa  MarHUTHOM  MHIYKIUU.
ONEeKTPOABUKYIIAsl CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKLuu Dapazes.

BuxpeBoe »snexkTpuueckoe mose. ONEKTPOABMXKYIIAs CUila HWHAYKIMM B IPOBOJHHUKE,
JBHKYILIEMCS IOCTYIIATEIBHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuio JleHna.

WNHaykTUBHOCTSE. SIBIEHME CAMOMHAYKINN. DIEKTPOABIIKYILAs CHUIa CAMOMHAYKLIUH.

OHeprus MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue  ycTpoiCTBA M INPAKTHYECKOE  IPUMEHEHHME: IIOCTOSHHBIE  MarHUTHI,
AJIEKTPOMArHUThl, AEKTPOJABUIaTENb, YCKOPUTENIN DJIEMEHTAPHbBIX YaCTHILl, UHAYKIIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE HIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.

B3auMozeicTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

[evictBue cuibl JIopeHia Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuio Jlenna.
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3aBUCHUMOCTD AJIEKTPOJIBIKYIIEH CUIIbI HHAYKIIMH OT CKOPOCTU U3MEHEHUsI MArHUTHOTO TIOTOKA.
SIBiIeHNE CAMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yueHne MarHuTHOTO NOJIL KATYIIKH C TOKOM.

HccnenoBanue nercTBus MOCTOSHHOTO MArHUTA Ha PAMKY C TOKOM.

HccnenoBanue sABiIeHUS 3JIEKTPOMAarHUTHOM MHTYKIIUH.

Paznen 5. Kosied0anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KojaeoOanus

Konebarenbnas cucrema. CBoOOAHBIE MeXaHWYeCKHUe Konebanus. ['apMoHnueckue KoieOaHusl.
[Tepuon, wacrora, ammutyaa U ¢gasza konedbanuid. [IpyKuHHBI MasSTHUK. MaTeMaTU4eCKUi MasTHUK.
VYpaBHeHHe rapMOHUYecKUX KojeOanuil. [IpeBpalienne s3Hepruu npu rapMOHUYECKUX KOJeOaHUX.

KonebarenbHbiii  koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B  MJICAIBHOM
KoJIe0aTeIbHOM KOHTYpEe. AHAJIOTUS MEXIYy MEXaHWYECKHMH M AJICKTPOMATrHUTHBIMH KOJIEOaHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B UJI€AIbHOM K0JIe0aTEIbHOM KOHTYpE.

IIpencraBnenue o 3aTyxarooUMX KojeOaHUsAX. BbIHyX/IeHHbIE MeXaHHYecKHe KoJieOaHus.
Pe3onanc. Beinyk1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUs.

Ilepemennbiii Tok. CHHyCOUJANbHBIA IEPEMEHHBIH TOK. MOIIHOCTH NEPEMEHHOIO0 TOKa.
AMIUIUTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HATIPSKEHMUSL.

Tpancdopmarop. IIpousBoacTtBo, mnepenaya u HOTpPeOJIEHUE DSICKTPUUYECKOM SHEPrum.
OKOJIOTMYECKHE PHUCKM IIpM  HPOU3BOJCTBE  2JIEKTpodHepruu. KynbTypa  HCHOIB30BaHMA
AJEKTPOIHEPTUU B [TOBCEIHEBHOM KU3HHU.

TexHudeckue yCTpONCTBA M NPAKTHUYECKOE NPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU IEKTponepeay.

Jlemoncmpayuu

UccnepoBanue mnapamMeTpoB KoJeOATeNbHOW CHUCTEMBbI (NMPYKUHHBIA WM MaTEeMaTHYECKUN
MasITHUK).

Habmronenue 3aTyxaronmx KojaebaHuii.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mronenue pesonanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusl.

OcuusiorpamMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSDKEHUS OT BPEMEHHM) /ISl 3JIEKTPOMArHUTHBIX
KOJIeOaHUH.

Pe3onanc mnpu mnocienoBaTeNIbHOM COEAMHEHMH PE3UCTOpa, KATYIIKM WHIAYKTUBHOCTH H
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH IIEpHO/Ia MAJIBIX KOJIeOaHUH rpy3a Ha HUTH OT JUTMHBI HUTHU U MacChl
rpysa.

HccnenoBanne nepeMEeHHOro TOKa B LEMHU U3 IOCIEI0BAaTENbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHuueckue BOJIHBI, yciaoBusl pacrnpocTtpaHeHus. [lepuon. CKopocTh pacnpocTpaHEHUS U
JuiiHa BOJHBI. [lomepeunble u mpojosibHbIEe BOJHBL. MHTepdepeHuns n Aupakius MeXaHUYeCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.
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DONEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHS M3JIYYEHHSI DJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTanus BektopoB E, B, V B anekrpomarnutHOi BosiHE. CBONMCTBa 3J€KTPOMAarHUTHBIX BOJIH:
OTpakeHue, mpeoMiIeHue, noaspusanus, mudpaxus, uarepeperius. CKOpOCTb IMEKTPOMArHUTHBIX
BOJIH.

[Ikana 35eKTpOMarHuTHBIX BOJIH. [IpiMeHeHHe 2IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBL paIUOCBA3U U TEJIEBUACHUS. Pagronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOILIEH CPEbI.

TexHuueckue yCTpOMCTBA W IPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YIIBTPa3BYKOBAsl TUAarHOCTHKA B TEXHUKE U MEAULMHE, pajaap, paauoNpuEMHHUK, TEIEBU30pP, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

O6pazoBanue 1 pacpoCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenune oTpaxeHus U MPeTOMIICHUS MEXaHUUECKUX BOJIH.

Habmronenne natepdepeHnnn u qudpakiini MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

Habmtoienue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHUE, NPEJIOMIICHHE, MOJspU3alys,
Iudpaxkuus, UHTepQepeHLns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonnHeiiHOe pacpocTpaHEHUE CBETa B OHOPOJIHOM cpene. Jlyu
cBera. TOUeUHbIN NCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBeta. [locTpoenne n3o00paxxeHui B MIIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIN MOKa3aTeNlb MPEIOMIICHHUS.
ITonHOE BHyTpeHHEE oTpakeHHe. [IpenenbHbIi yroi NoJIHOr0 BHYTPEHHETO OTPaKEHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. LIBer.

Cobuparoiue u paccenBaroiiye JUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOSHHUE M ONTHYECKas
cuiia ToHKOM JuH3bIL. [TocTpoeHne n3o0pakeHuit B cobuparomux 1 paccerBaromux JnHzax. @opmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. MaTepdepennns cBera. KorepeHTHbIe UCTOYHUKH. Y CIOBUSL HAOIIOIECHUS
MakCUMyMOB M MHHHMYMOB B HMHTEpP(PEPECHIMOHHONW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxius cBera. udpakionHas pemérka. Y cioBue Ha0Ii01eHNs TJIaBHbIX MAKCUMYMOB ITPU
MaJieHU MOHOXPOMATHUECKOI0 CBeTa Ha JUPPAKIUOHHYIO PELIETKY.

[Honsipuzanus ceera.

TexHuyeckue YCTpOHCTBA H MPaKTUYECKOEe NPHUMEHEHWE: OYKd, Jiyma, (oToamnmapar,
MPOEKIIMOHHBINA ammapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, AU(PAKIHOHHAs peméTKa,
TIOJIIPOU .

Jlemoncmpayuu

[IpsmMonuHeitHOE pacpocTpaHeHHe, OTPAKEHHUE U MpesoMiieHne cBeta. OnTudeckue npuoopsl.

[TonHOe BHYTpeHHEe oTpakeHue. Mojienb CBeToBO1a.

HccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

Habmonenue nnatepdepeHInm cera.

Hab6monenue qudpakiuum cBera.

HaGmronenue qucnepcuu cBerta.
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ITonyyenue criekTpa ¢ IOMOIIBIO IIPU3MBL.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKY.
HaGntonenune nonsipuzanuu cBeta.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
H3mepenue nokasareis IpeaoMIECHUs CTEKIIA.
HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.
Habntonenue nucnepcuu cBeta.

Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEILHOCTH

I'paHuubpl NPUMEHUMOCTH KJIACCHYECKOM MexaHukd. llocrymarsl cnenuanbHOM —TEOpHUH

OTHOCUTEIIbHOCTU: UHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, MPUHIIUIT OTHOCUTEIBbHOCTH
OUHIIITENHA.

OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHU U COKPALCHUE JUITUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PEJISATUBUCTCKOMN YAaCTHUIIbl. DHEPTUs MOKOS.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemernmol K6AHMOEOU ONMUKU

®otonsl. @opmyia [lnanka cBs3u sHEpruu (HOTOHA C €70 YACTOTOW. DHEPTHUS M UMITYJIBC (DOTOHA.
OtkpeiTue u uccnenoBanue porordpdexra. Onbitel A. I'. Cronerosa. 3akonsl hoTtorddexTa.

VYpasHenue DitamteitHa 11t poroaddexra. «KpacHas rpanuia» ¢pororddekra.
JaBnenue cBera. Onwithl [1. H. JIeOenena.

XHUMHUUYECKOE IENCTBUE CBETA.

TexHUYECKUE yCTPOMCTBA U MPAKTUIECKOE TIPUMEHEHHE: POTOIEMEHT, (POTOAATUHK, COTHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu
®dotor(dhPeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPeKTa.
Cseroauon.

Conneunas 6arapes.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopma no paccesuuro o -yactuil. [Imanerapras Mozenb
atoMma. [loctynarer bopa. M3nydenne u normiomieHre GOTOHOB MPH MEPEXO0JIe aTOMa C OJTHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH SHEPruu aTomMa BOJIOPOJa.

BosHoBBIE cBolicTBa yacTull. Bomubl ge bpoins. KopnyckynspHO-BOJIHOBOW Tyaau3M.

CrioHTaHHOE ¥ BBIHYXKJIEHHOE M3TyUeHHE.

Texnuueckue YCTPOﬁCTBa U IPAKTUYCCKOC ITPUMCHCHUC: CHCKTpaHBHBIﬁ aHaJn3 (CHCKTpOCKOH),
Jlasep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habntonenue nuHeyaThIX CIEKTPOB U3ITyUESHHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol
HabmtoneHue nuHeyaToro crnekrpa.

Tema 3. Amomnoe aopo
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OKCIIEpUMEHTBI, TOKA3bIBAIOLINE CIOXHOCTh CTPOECHMs sapa. OTKPBITHE pPaZinOaKTUBHOCTH.
OmnsiTel Pezepdopaa mo onpeeneHnto coctTaBa paIlioakTUBHOTO u3nydenus. CBoiicTBa anbda-, 6eTa-,
ramMmma-usilydeHus. BnusiHue painoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkphITHE TPOTOHA U HelTpoHa. HykionHast Mmozens spa ['elizenoepra—lBanenko. 3apsin sapa.
Maccosoe uucio sapa. M3oromnsl.

Anbda-pacnan. DIEKTPOHHBIH W MO3UTPOHHBIA Oera-pacnaa. ['amma-uznydenue. 3akoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlegekT Macchl sapa.

S nepubie peakuuu. JleneHue u CUHTE3 A1ep.

Snepusbiii peaktop. Tepmosinepusiii cunres. [IpobaemMbl U EPCHEKTUBHI SACPHON SHEPrETUKH.
DKOJIOTHYECKUE aCIEKThI sIIEPHON IHEPTETUKH.

DOneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (PM3NYECKOI KapTHHBI MHpA.

TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHE: TO3UMETP, KaMepa Buibcona, saepHbIi
peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YaCTHII.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccenenoBanue TpeKoB YacTHil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMuUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMMUH.

Bun 3Bé3aH0ro Heb6a. Co3Besnus, spkue 3BE31bl, IIAHEThI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. Conneunasi akTuBHOCTh. McTounuk sHeprun ConHua u 3BE31. 3BE3/1bI, UX OCHOBHbBIE
XapakTEepUCTUKU. JlMarpamMma  «CHEKTpaJbHBIA  KJAaCC — CBETUMOCTH». 3BE3NBI  TJIaBHOM
IIOCJIE0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTD) I 3BE3]1 TJIaBHOM IOCIIEN0BATEIBHOCTH.
BuytpenHee crpoenue 38€31. COBpEMEHHBIE MTPENCTABICHNS O IPOUCX0KIEHUH U 3Botonuu ConHia
1 3BE3/1. DTallbl )KU3HU 3BE3I.

Mneunsiii [lyte — nama [anaktuka. Ilonmoxxenne u nBmwxkenue Connia B ['amaktuxe. Tumbl
rajakTuk. PaguoranakTuky U kBazapel. YEpHbIE ABIPHI B sIpaxX raJlakTHK.

Bcenennas. Pacummpenne Beenennoii. 3akon Xa66ma. Pa3z0eranue ranakruk. Teopust bosnbioro
B3pbIBA. PeNIMKTOBOE M3ITydeHHE.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HaGmtonenuss HeBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAaHHUEM KOMIIBIOTEPHBIX MPUIOKEHUH JUIS
oTpesieNieHus MOJ0KeHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/11s CeBepHOTo
MOJTYLIApHs U SIPKUE 3BE3IBL.

Habmtonenus B Teneckon JlyHsl, mutaner, Mieunoro IlyTu.

O0o0maromnee noBTOpeHUE

Pones gusuku u acTpOHOMHHM B AKOHOMHYECKOH, TEXHOJOTHUUECKOU, COIMATLHON U ITHUYECKOU
chepax NeATeNbHOCTH YelIOBEKa, pojib U MECTO (U3MKH M aCTPOHOMHHM B COBPEMEHHOW Hay4HOMH
KapTHHE MHpa, poiib (U3NUYECKOil Teopuu B (POPMHUPOBAHUU MPEACTABICHUNA O (PU3MUECKONW KapTHHE
MHUpa, MecTo (pu3MuecKod KapTUHBI MUpa B OOIIEM pSIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPO/IE.
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MexnpeamerHblie CBA3U

Wzyuenme kypca ¢uszuku O6a3oBoro ypoBHs B 11 Kiacce ocymiecTBiIsieTcss ¢ Y4ETOM
COJIep KATENbHBIX MEKIIPEIMETHBIX CBs3€il ¢ KypcaMM MaTeMaTHUKH, OMOJIOrMH, XUMHUH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemmuvie noHamusl, CBA3aHHBIE C U3YYEHUEM METOJ0B HAyYHOT'O TMO3HAHUS: SBICHHE,
Hay4yHbId (hakT, TUMOTE3a, (PU3MYECKas BEIWYMHA, 3aKOH, TEOpHSs, HAOIIOJIEHUE, SKCIICPHUMEHT,
MO/JICJINPOBAHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuxka: penieHue CUCTeMbl ypaBHEHHUM, TPUTOHOMETPUUYECKHE (YHKLIUU: CUHYC, KOCUHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M UX MPOEKLUU HAa OCU
KOOP/IMHAT, CJIOXXEHHE BEKTOPOB, IPOM3BOJIHBIC HIIEMEHTAPHBIX (YHKUUH, NpPU3HAKK MOJ00HS
TPEYTOJILHUKOB, OTIPE/IeIeHUE IUIOLIAU TIOCKUX (GUryp u o0bpéma Ted.

Buonoeus: >nextpuyeckue siBIEHUs B XKUBOM IpPUpOJE, KojeOaTelbHbIe IBM)KEHUS B JKUBOU
IPUPOJIE, ONITUYECKHE SIBICHUS B )KUBOW NPUPOJIE, AEUCTBUE paJuallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPIBIX TE€Jl, MEXaHU3MBI
00pa30BaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHuTHbIE MOJIOCAa 3€MIIM, 3alle)KM MarHUTHBIX pPYyA, (OTOChEMKA 3E€MHOM
IIOBEPXHOCTH, MPE/ICKa3aHUE 3EMIICTPSACCHUM.

Texnonocusi: JIUHUM BJEKTpOIEpenad, TE€HEpaTop IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
WHAYKIUOHHAS TIeYb, pajap, paJAuONPUEMHHUK, TEJIEeBU30p, aHTeHHa, tenedoH, CBY-meus,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHS I[POI'PAMMBI 11O ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro npeamera «dOu3nka» Ha YPOBHE CPeIHETO 001Iero oopasoBaHus (0a30BbIN
ypOBeHI)) JOJI2KHO o0ecrieunTh JOCTMIKCHUE CICAYIOIIUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHMsSI YyueOHoro mnpeamera «®dusmka» IOMKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroluxcs pPYKOBOJACTBOBAaTbCA C(HOPMUPOBAHHON BHYTpEHHEN
MO3UIMEN JMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpPUEHTAllMil, MO3UTHUBHBIX BHYTPEHHHMX YOEXIECHUH,
COOTBETCTBYIOLIMX TPAJAULUOHHBIM IIEHHOCTSM POCCUICKOrO OOIIECTBa, pacIIMPEHUE XU3HEHHOTO
OMBbITa M ONBITA ACATENIBHOCTH B MPOLECCE pEaTu3ali OCHOBHBIX HANpPAaBICHWH BOCIUTATEIbHOU
NEeATEIBbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHPOBAHHOCTH T'PAXKTAHCKON MO3UIMK OOYUYAIOMIETrocss KaK aKTHBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUIICKOT0 00111eCTBa;

NPUHATHE TPAJULIUOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTHMUYECKUX M JE€MOKpPaTUYECKHX
LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€STEIbHOCTh B HWHTEpPEcax Tpa)JaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPaBJIEHUHU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aUMO/ICHCTBOBAThH C COI[MAIIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKUUAMU U
Ha3HA4YCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

15



2) NaTPHOTHYECKOTO BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTH POCCUICKON TPaKIaHCKON UICHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILEHHE K FOCYJapCTBEHHBIM CHUMBOJIAM, JOCTUKEHUSIM POCCUICKHUX YUYEHBIX B
obnactu (GU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBECHHS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPHUEHTHUPYICh Ha
MOpPJIbHO-HPaBCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYyAylIero;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, IMPHUCYILIETO
(hu3mvecKoil HayKe;

5) Tpy10BOro BOCIIMTAHUS

HMHTEpEC K pa3mdHbIM chepam NpodeCCHOHATBHON NIEATEIPHOCTH, B TOM YUCIIC CBSI3aHHBIM C
(GU3MKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oydymiel mpodeccuu 1 peaaTn30BbIBaTh
COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTH K OOpa30oBaHHIO M CaMOOOpa3oBaHHIO B oOnacTh (DU3MKU Ha
MPOTS)KEHUU BCEU JKU3HH;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOM  KYJIbTYpbl, OCO3HAHUE TJI00AIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE W OCYILECTBJICHHUE JCHCTBHI B OKPYKAIOLIECH Cpele HAa OCHOBE 3HAHUS ILEJei
YCTOMYHUBOTO Pa3BUTHUS YEIOBEUECTBA;

pacuIMpeHre ONbITAa JAESITEIIbHOCTU 3KOJIOTMYECKOW HANpaBIC€HHOCTH HAa OCHOBE HMMEHOLIUXCS
3HaHUU 10 (pU3HKe;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bu3nuecKoil HayKu;

OCO3HAaHWE IEHHOCTH HAy4YHOU JesTeNbHOCTH, TOTOBHOCTH B IMpollecce U3y4eHus (U3uKu
OCYIIECTBJISITh MTPOCKTHYIO U UCCIIEIOBATEIHCKYIO IEITEIbHOCTh WHINBUIyaJIbHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeCTBUS
ba3oBble JJornueckue AeMcTBHUA:
CaMOCTOATENbHO  (opMyTUpOBaTh W aKTyallM3UPOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPENENATh UEIH AEITeIbHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKHX SBJICHUSIX
pa3pabaThiBaTh IUIAH pEIICHUS MPOOJIEMbl ¢ YYETOM aHaIn3a MMEIONIUXCS MaTepuaabHbIX U
HEMaTepUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B I€ITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB 1IEJISIM, OLIEHUBATh
PHUCKH TIOCTIEACTBUMN JEATEINHHOCTH,
KOOPJAMHHUPOBATh ¥  BBHINIOJHATH PabOTy B  YCIOBHSX PEAIBHOTO, BHUPTYaJbHOTO W
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;
pa3BHUBATh KPEaTUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.
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ba3zoBble ucciienoBare/ibCKie JeHCTBUA:

BIIA/IETh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH MMOHATHSAMHI U METOIaMU (PU3UUYECKON HAYKH;

BJIa/IETh HABbIKaMU y4eOHO-MCCIIEA0BATEIBCKON U MPOEKTHOM 1€ATEIbHOCTH B 001acTu (DU3UKH,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOMCKY METO/OB PelIeHUs 3a7a4 (HPrU3HMuecKoro
COJIEpKaHUsl, IPUMEHEHUIO PA3IMYHBIX METOO0B MTO3HAHMUS;

BIIQJICTh BHUJAMH JCSITCILHOCTH IO TIONYYCHUIO HOBOTO 3HAHWS, €ro WHTEpIpeTaIH,
peoOpa30BaHUI0 M MPUMEHEHUIO B PA3IMYHBIX Y4Y€OHBIX CUTYyallUsX, B TOM YHCJIE IPU CO3JaHHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBA3HM U aKTYyaJHM3UpOBATh 3aj1auy, BbIIBUTaTh TUIIOTE3Y €€
pelIeHUs, HAXOIUTh apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPXKICHHH, 3a/1aBaTh MapameTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYyYCHHBIC B XOJI€ PELICHUS 3a7aud pe3yabTaTbl, KpUTHUECKU OLCHUBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U POPMYITHPOBATH COOCTBEHHBIC 33]]a4H B 00pa30BaTEIIbHOMN JICATEIIBHOCTH, B TOM YHUCIIC
IIPU U3YyYEHUU (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb MIEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00IaCTh KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3aJa4H, TOMYCKAIOIINE albTepPHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TOJydeHUsI HHPOPMAITUU PU3NICCKOTO COACPKAHMSI U3 ICTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITEIBHO OCYIIECTBIISATh TOWCK, aHAIM3, CUCTEMATH3AIMI0 W HWHTEPIPETAIUIO
nH(OpMAaLIUY PA3IUYHBIX BUAOB U (GOPM IPEICTABICHNUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIOJIb30BaTh CPEJCTBA MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B PEIICHHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3ANHMOHHBIX 33/7ad ¢ COOJIFOJICHHEM TpeOOBaHUU
OPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHHS, MPABOBBIX U ITHUECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYCCKOTO COJEPIKAHMS B PA3IUYHBIX (hopMarax ¢ y4éTOM Ha3HAUYCHUS
WH(OPMAIIAHY U [IETICBOM ayIMTOPUH, BEIOUPAS ONTHMATLHYIO (POPMY TIPEICTABICHUS U BU3YATU3AIIHH.

KoMMmyHuKaTHBHBIC yHHBEpCcaabHbIe y4eOHbIC JeHCTBHUSA:

OCYILIECTBIIATH OOIIEHNE HA YpoKaX (PU3HKHU U BO BHE-YPOUHOU JESATEIILHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIUBHyaIbHON paboThI;

BBIOMPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUH C y4y€TOM OOIIUMX HHTEPECOB H
BO3MOKHOCTEH Ka’KA0r0 4iIeHa KOJUIEKTHUBA;

MPUHUMATD 1I€JTM COBMECTHOM JESITeIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH IEUCTBUSA 110
€€ JIOCTH)KEHHUIO: COCTAaBJIATh IUIAH JEMCTBHMM, paclpeneisiTbh POad C y4ETOM MHEHUH y4acTHHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOM paboOTHI;

OLICHMBATh KayecTBO CBOETO BKJIaJla U Ka)JOro YYacTHHKA KOMaHIbl B OOIIMN pe3ynbTar IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHMBATh HUIEH C NO3UIMM HOBU3HBI, OPUIMHAIBHOCTH,
MIPAaKTUYECKON 3HAYMMOCTH;
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OCYIIECTBISITh TMO3UTUBHOE CTPATETUYECKOE IMOBEIACHHUE B PA3IMYHBIX CHTYAIUSX, MPOSIBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH HMHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eiiCTBHS
Camoopranuszaums:

CaMOCTOSITENTbHO  OCYIIECTBIISITh IMO3HABATEIBHYIO JCSATCILHOCTh B O00JACTH (QU3UKH U
ACTPOHOMUU, BBISIBJIATH TPOOJIEMBI, CTAaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOATENIbHO COCTABJIATh IUIAH PELIEHUs pacdy€THBIX W KAYECTBEHHBIX 3aJay, IUIaH
BBITIOJTHEHUS TPAKTHUECKON pabOThI ¢ YUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYalIUSIM;

paciupsaTh paMKH y4eOHOTro NMpeMeTa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh ()OPMUPOBAHHUIO W TPOSIBIICHUIO IPYAHWIMH B 00JACTH (PU3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHBBI B JCSTEIBHOCTb, OIEHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BIIa/IETh HABBIKAMU IIO3HABATEIbHOW pedlieKCMH KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUN U
MBICJIUTEJNIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHMIA;

MCIIOJIb30BaTh TPUEMBI pe(hJICKCUU JIJISl OLICHKH CUTYAIllH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PEIICHHS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHATIU3€E PE3YIbTATOB JIE€ATEIIBHOCTH;

MIPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpouecce AOCTMXEHHS TUYHOCTHBIX PE3YNbTAaTOB OCBOCHHS MpPOTpamMMbl MO (QU3UKE I
YPOBHSI CpelHero ooOImero o0pa3oBaHHUA Yy OOYYArOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, TPEIoIaralomui copMUpoOBaHHOCTS:

CaMOCO3HaHUs, BKJIFOYAOIIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIILHOE COCTOSIHUE, BUJIETh
HaMpaBlIeHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHANIBHOM cephl, ObITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHHUS, BKJIHOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCThH 3a
CBOE TIOBEJICHHE, CIIOCOOHOCTH AMaNTUPOBATHCS K HSMOIMOHAIBHBIM HW3MEHEHUSIM U TIPOSBIIATH
TMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHHUE K TOCTHKCHHIO 1IETTH U YCTIEeXY, ONTHMHU3M,
WHUIIMATUBHOCTb, YMEHUE JAEHCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMUMATh YMOIIMOHAIILHOE COCTOSIHUE APYTUX, YYUTHIBATh
€ro TP OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBHICTPAWBATh OTHOIIEHUS C JPYTUMH
JOIbMU, 3a00TUTHCSI, IPOSIBIISATH HHTEPEC U pa3pemiaTh KOH(IUKTHL.

18



NPEJMETHBIE PE3YJIbTATHI

K xoniy o0y4enus B 10 kjiacce npeiMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE J0JDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

J€MOHCTPHPOBATh Ha IPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHON Hay4HOI
KapTUHbI MUDPA, B Pa3BUTHUM COBPEMEHHON TEXHHMKHM U TEXHOJIOTMH, B MPAKTUUYECKOW AEATEIbHOCTH
JTIOJICH;

YUUTHIBATh T'PAHUIBl MPUMEHEHUS HM3YUYCHHBIX (U3UUECKUX MOJENEH: MaTepuanbHas TOYKa,
MHepLUalbHas cucTeMa oTc4éra, abCOIOTHO TBEPLOE TEJIO, NIEAIbHbIN a3, MOAEIN CTPOEHUS I'a30B,
AKHUJIKOCTEH U TBEPIBIX TEJ, TOUSUHBIN SJIEKTPUUECKHUH 3apsi/i IPU PELICHUU (PU3NYECKUX 3a1a4;

pacrio3HaBath (pu3nUecKue sBICHUS (IIPOIECCh) U OOBSICHATh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHMS BEIIECTBA U JJIEKTPOAUHAMMKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE IMPSIMOJIMHENHOE JABUKEHHE, CBOOOJHOE IaJleHUe Tel, ABMIKEHHE 110 OKPYXKHOCTH,
MHepLUs, B3auMoaencTBre T, Auddy3us, OpOyHOBCKOE JBMXKEHUE, CTPOCHUE )KUIKOCTEH U TBEPABIX
TeJl, WU3MEHEHHe o0béMa TeN MpU HarpeBaHUM (OXJIAXKIEHHHU), TEIJIOBOE PAaBHOBECHE, HCIIAPEHMUE,
KOHJICHCAllUsL, IIaBJICHUE, KpPUCTAUIN3allMsl, KUIIEHUE, BJIaXKHOCTh BO3/lyXa, IOBBIIIIEHHUE 1aBJICHUS ra3a
IIPU €r0 HarpeBaHUHU B 3aKPBITOM COCY/IE, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUSA ra3za B U30Ipolieccax,
JIEKTpU3alMs Tell, B3aUMOACHCTBUE 3apsAI0B;

OIMCHIBATh MEXAHWYECKOE TBMKCHUE, UCTOIB3Yys (U3NUECKHE BEITUYMHBI: KOOpIMHATA, IYTh,
IepeMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHUjla, MMIIYJIbC Tela, KUHETHYecKas SHEprusd,
NOTEHIMAJIbHAsI YHEPIUs, MeXaHW4YecKasi paboTa, MeXaHU4YeCcKasi MOLTHOCTb; IIPH ONMCAHUU IPABUIBHO
TPAaKTOBaTh (U3MYECKUN CMBICI HUCHOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHUS U €IUHHUILBI, HAXOAUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BEITHUYNHAMH;

OIMCHIBATh M3yUYCHHBIC TEIUIOBBIC CBOWCTBA TEJ M TEIUIOBBIC SIBICHUS, UCIONB3Ys (pru3mueckue
BEJIMYMHBI: JABJIEHUE Ia3a, TeMIepaTypa, CPeIHsAsl KMHETUYECKash SHEPrus XaOTUYECKOro JIBHIKEHUS
MOJIEKYJI, CPEIHEKBaJpaTH4Has CKOPOCTb MOJEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIHUs,
pabora raza, Ko3h(PHUIMEHT MOJE3HOr0 AEHCTBUS TEIIOBOTO JBUTATENIS; MPU OMHCAHUHU MPABHIBHO
TpakToBaTh (PM3UYECKUN CMBICT HCIOJB3YEMBIX BEJIUYMH, UX O00O03HAYEHMs] M €JAMHMUIIbI, HAXOJUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIUYHHY C APYTUMH BEIHUUHAM;

ONMCHIBATh HW3YYEHHBIE DIIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUYECKHE SIBICHHUS
(mporecchbl), MCHONB3Ysl (PU3UUECKHE BEIMYMHBI: JJIEKTPUUYECKUN 3apsjl, 3JIEKTPUYECKOe IIOJIE,
HanpspKEHHOCTh TOJIS, TMOTEHIUaN, Pa3HOCTh MOTEHIMAJIOB; MPHU ONKWCAHUU MPABHIBHO TPaKTOBATh
¢u3nyeckuif CMBICI MCIOJIB3YEMbIX BEJIMYMH, MX O00O3HAUEHUS M €IWHUIIBI; yKa3blBaTh (OPMYJIHI,
CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BETMUMHY C IPYTMMHU BEIUYMHAMU;

aHAJIM3UPOBATh GU3NUECKUE TPOLECCHI U SBJICHUS, UCTIOIb3Ys (PU3NUECKUE 3aKOHBI U IPUHIIUIIBL:
3aKoH BcemupHoro Tsarotenus, |, |1 u 1l 3akonst HptoToHA, 3aK0H COXpaHEeHNs MEXaHUYECKOW SHEPTHH,
3aKOH COXpPaHEHUS MMITYJIbCa, MPUHIIMII CYNEPIIO3ULIMN CUJI, IPUHLUIT PaBHONPABUS MHEPIHATIbHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETUUECKYIO TEOPUIO CTPOCHHUS BEILIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOM SHEPTHH TETUIOBOTO JIBUKEHUS MOJIEKYJI C a0COIIOTHON TeMIepaTypoii, mepBbIit
3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPAaHEHUS JJIEKTpUYecKoro 3apsnaa, 3akoH KynoHa, mpu 3ToM
pa3ianyath CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €r0 MAaTEMATUYECKOE BHIPAKEHUE U YCIIOBHS (TPaHULIbI,
00J1acTH) NIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHIUIMBI JCHCTBUS MAIllMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOT0 MCIOIb30BaHUS B IOBCEIHEBHON XKU3HU;

BBIMIOJIHATh OKCHEPUMEHTHl 110 HCCIEIOBAHUIO (PU3NYECKUX SBJIEHUH U TIPOIECCOB C
HCIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX M3MEPEHMH, U 3TOM (OpPMYIHPOBaTh MpolieMy/3aiady u
TUNOTE3y Yy4eOHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MpPEIOKEHHOro 000pyaoBaHHUSA,

MIPOBOAUTDH OIBIT U (OPMYITUPOBATEH BHIBOIBL;
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OCYIIECTBISITh MPSMbIE U KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEJIMYMH, IMPU 3TOM BBIOUPATH
ONTUMAJBHBIA CIIOCO0 WM3MEpPEHUST M WCIOJIb30BaTh W3BECTHBIE METOIBI OILEHKH TOTPEUTHOCTEH
HU3MEPEHUI;

UCCIIEIOBaTh 3aBHUCUMOCTH MEXAy (DU3MYECKMMH BEIMYMHAMHU C HCIIOJIB30BAHHEM MPSIMBIX
W3MEpPEHUH, MpU OTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH pE3YNbTAThl TMOTYYCHHOU
3aBUCHMOCTH (DU3MUYECKUX BEIIMYMH B BUJC TAONHIl U TpaduKOB, /E1aTh BBIBOABI MO pPE3yJIbTaTaM
HCCIIEA0BAHUS;

co0rofaTh mpaBuja 0E30MacHOToO TpyAa MPU MPOBEIECHUU HCCIEI0OBAaHUI B paMKax y4yeOHOro
SKCIIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM U TMPOEKTHOW JAESITENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYIOBaAHUS;

pemats pacu€THbIC 3aJa4d C SBHO 3aJaHHON (PU3WYECKOW MOJEIBIO, UCTOIB3Ys (PU3NIeCKue
3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1a4ll BbIOUpaTh (PU3MUYECKYIO0 MOJEIb, BBIICTSATh
¢dusnueckre BeIMYUHBI U POpPMYIIbl, HEOOXOAUMBIE 1715 €€ pelIeHusl, IPOBOIUTH PAacUEThl U OLIEHUBATH
PEATBHOCTH MOTYYCHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI;

pemath KadyeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUUBYIO IIETIOUYKY
paccyXIeHUii ¢ OTIOPO Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBIICHUS;

UCIOJIb30BAaTh MPU PEIICHUU YUeOHBIX 33a]]a4 COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUH IS
MOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAMHA W TPEICTABICHUS YYCOHOW WM HAYJIHO-TIOMYJISIPHOM
nH(OpMAIINY, TOJYYCHHONH W3 Pa3jMYHBIX HCTOYHHKOB, KPUTHUCCKH aHAIU3HPOBATH MOIy4aeMYIO
nHpopMaIuno;

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHIA;

WCIOJIBb30BATh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOH >KM3HU Il OOECTICUCHHS
0€30MacHOCTH TpU OOpalleHHH C NpUOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, Ui COXpaHEHUs
3JI0pOBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B TpyIIEe C BBINOJIHEHHEM pa3IMYHbIX COLMAIBHBIX pPOJIEH, IUIAHUPOBAaTh padboOTy
TPYIIIbI, PAIIMOHATIEHO pactpeneaTh 00SA3aHHOCTH W TUIAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX
CUTyallUsiX, aJCKBATHO OLEHHUBATh BKJaJ KaXXJOr0 W3 YYACTHUKOB TPYINbl B pPEIICHUE
paccMaTpuBaeMoii poOIeMBbI.

K koniy o6yuenus B 11 kj1acce nmpeiMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHH:

JIEMOHCTPHUPOBATh HAa IPUMEPaxX POJb U MeCTO (GU3UKU B POPMUPOBAHUU COBPEMEHHON HAYUHOU
KapTUHBl MUpa, B Pa3BUTUHU COBPEMEHHON TEXHHMKU U TEXHOJOTUW, B MPAKTHUECKOU NEATEIbHOCTU
JIFOJIeH, 1IEJIOCTHOCTh U €IMHCTBO (PU3MUECKOU KapTUHBI MUPA;

YYHUTHIBATh TPAHUIIBI IPUMEHEHHS H3YUYCHHBIX (PU3MUECKUX MOJICINICH: TOYCUHBIN IICKTPHUIECKHUI
3apsl, JIyd CBETa, TOUEUHbIH UCTOUYHUK CBETA, S/I€pHAsi MOJENIb aTOMa, HYKJIIOHHAs MOJENIb aTOMHOTO
s7ipa MpH perieHnn GU3NUeCKux 3a1ad;

pacro3HaBaTh (U3MUECKHE SBICHUS (TIPOIECCH) W OOBICHATH WX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN M KBAaHTOBOW (PU3MKHU: 3JIEKTpUYECKash IMPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAaTHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE MAarHUTOB, AJIIEKTPOMATHUTHAS WHIYKIUS,
JEHCTBUE MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM M JABWXKYIIUKCA 3apsil, AJIEKTPOMATHUTHBIE
KojeOaHuss M BOJIHBL, MPSMOJIMHEHHOE pAacCHpOCTpPaHEHHWE CBETa, OTpaXKeHHe, NpeIoMIICHHE,
uHTepdepeHus, TUPPaKIUs U MOJISIpU3aLUs CBEeTa, TUCHEepcUs cBeTa, (GOToAIeKTpudeckuil a3 pext
(poroaddexrt), cBeTOBOE MAaBlieHHWE, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAsI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTb;

ONMCHIBATh M3yYEHHBIE CBOMCTBA BelleCcTBAa (AJIEKTPUUYECKHE, MarHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO TPOBOAMMOCTh PAa3JIMYHBIX Cpel) W D3JIEKTPOMAarHUTHBIE SBJIEHUS (TpOIECCHl),
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UCTIONIB3Ys (PU3MYECKUE BEIWYMHBI: JJIEKTPUUYCCKUI 3apsii, CHJIa TOKA, DJICKTPUYECKOE HANpshKEHHE,
ANIEKTPUYECKOE CONPOTHBIICHHE, PAa3HOCTh IMOTEHIIMAJIOB, AJICKTPOJIBMKYIIas CHIa, pabdoTa TOKa,
WHAYKIUS MarHUTHOTO TMOJs, cuiia Ammepa, cuia JlopeHna, WHAYKTHBHOCTh KaTyIIKH, DHEPTHUS
AJIEKTPUYECKOTO ¥ MAarHUTHOTO TOJIEH, TIEPHOJ] U YacTOTa KoJieOaHH B KoJe0aTeTbHOM KOHTYPE, 3apsi/
U CWJIa TOKa B IPOIIECCE TaPMOHUYECKUX 3JICKTPOMATHUTHBIX KOJeOaHWil, (POKYCHOE pacCTOSHUE M
ONTHYECKAsl CHJIA JIMH3bI, TIPU ONHMCAHUU TPABUIBHO TPAKTOBATh (PM3MUYCCKUN CMBICI HCIIOJIB3YEMBIX
BEJIMYMH, UX O00O3HAYCHUS M CIAMHUIIBI, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PHU3UYECKYIO
BEJIMYMHY C JPYTUMH BEITUYNHAMH,

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS U TPOLIECCHI, UCTIOIB3Ys (U3NYECKUE BEITUYMHBI:
CKOPOCTbh 3JICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA, SHEPTUs M MMIYJILC (OTOHA,
NEepUOJ TOJypaciaja, JHEPrus CBSI3M AaTOMHBIX sAep, IPU OMNHMCAHUU IPABHIBHO TPAaKTOBATh
(bu3NYEeCKU CMBICT HCIIOJIb3YEMbIX BEIHUYMH, UX O003HAUCHUS W CIWHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PHU3UYECKYIO BEIMYHMHY C JPYTMMH BEIMYMHAMHU, BBIYUCIATH 3HAYCHUE
(U3HYECKON BETUMINHBL;

aHAIM3UPOBATh (PU3MYECCKUE POLIECCHI U SBJICHHS, UCIIONIB3YS (PU3HYCCKUE 3aKOHBI ¥ TIPUHIIUIIBL:
3akoH OMa, 3aKOHBI TIOCJIEA0BATEILHOTO M MAPAJLICIIbHOTO COSAMHEHUS TPOBOIHUKOB, 3aK0H [IKOyIIsi—
JIeH1a, 3aK0OH 3JICKTPOMAarHUTHOM MHYKIIMH, 3aKOH MPSMOJIHMHEHHOTO PACIIPOCTPAHCHHS CBETA, 3aKOHBI
OTpPaKCHUS CBETA, 3aKOHBI NMPEJIIOMJICHUS CBETa, ypaBHeHWE ODWHIITeHHa s porodaddekra, 3akoH
COXpaHEHHsSI SHEPIHHU, 3aKOH COXPAHCHHSI MMITYJIbCa, 3aKOH COXPAaHCHHUS AIEKTPUUIECKOTO 3apsifa, 3aKOH
COXpaHEHHS MacCOBOT'0 YHUCIIA, TOCTYIaThl bopa, 3aK0H palnoaKTUBHOTO pacmaia, Py 3TOM pa3iIndaTh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHHUE M YCIOBUS (TPaHUIIbI, 001aCTH)
NPUMEHUMOCTH;

OIPECISITh HAIPABICHUE BEKTOPAa MHIYKIMM MArHUTHOTO TIOJIS TPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cwibl JlopeHna;

CTPOUTH U OTMHCHIBATh N300pakeHUEe, CO3aBaeMOe IIIOCKUM 3€pKajioM, TOHKOH JINH30M;

BBIMIOJIHATh OKCIEPUMEHTBI [0 HCCICIOBaHHIO (U3UYECKUX SIBICHUH W TPOIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX U3MEPECHHUI: MPH 3TOM (OPMYIHPOBaTh MpodIeMy/3aaauy u
THIIOTE3y Y4eOHOTOo OKCIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTOo 000pyI0BaHMUS,
MPOBOANTH OTBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISATh MPSMBIC U KOCBEHHBbIC M3MEPEHUs] (U3UUECKHX BEJIMYHMH, IIPU 3TOM BBIOMPATH
ONTHMAJIBHBIA CIIOCOO WM3MEPEHHs M HCIOJIb30BaTh W3BECTHBIC METOJbI OIIEHKH IMOTPELIHOCTEH
U3MEPECHU;

UCCIIeI0BaTh 3aBUCHMOCTH (DU3NYECKUX BEIMYUH C MCIIOJIb30BAHUEM IPSAMBIX U3MEPEHUI: pu
ITOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh PE3YJIbTAThI MOJIYUYCHHOW 3aBUCUMOCTH (BH3MUSCKUX
BEJIMYMH B BUJIC TAOJIHUI] U TPaUKOB, J€IaTh BHIBOIBI 110 PE3YJILTATAM HCCIICIOBAHNS;

coOmro/1aTh MpaBmiIa 0E30MacHOrO TpyJa MPH MPOBEACHUH HCCIEIOBAHUI B paMKax y4eOHOTO
IKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENILCKOW W TMPOEKTHOW JIESATEIBHOCTH C  HCHOJIb30BaHHEM
M3MEpUTENIbHBIX YCTPOUCTB U J1a00paTOpPHOTO 00OPYI0BaHMUS;

pemiath pacyéTHbIC 3aa4d C SIBHO 3aJaHHOW (M3MUSCKON MOJEIBIO, UCTIONB3Ys (U3HUECKHe
3aKOHBI M TPHHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHUS 33a7a4d BHIOUPATh (PU3HMUYECKYIO MOEIb, BBIICISATH
¢du3ruecKre BETMYMHBI U (HOPMYIIBI, HEOOXOAUMBIE IS €€ PEeIIeHNUs], TPOBOAUTH PACYETHI H OLICHUBATh
peabHOCTh MOJYYSHHOTO 3HAYCHUS (PU3UIECKON BETUUNHbI;

peniath KauyeCTBEHHBIC 3aJaui: BBICTPAWBATh JIOTMUYECKH HENPOTHBOPECUYMBYIO IIEMIOYKY
paccyXIIeHHl C OTIOpO Ha N3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3NUECKHE SBIICHHS;

UCIIOJIb30BATh NPU PELICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIIOTHH IS
MOKCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMA W TIPEACTABICHUS y4eOHOW W HAYYIHO-TIONMYJISIPHOU
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uHpOpMalUY, MOTYYEHHON W3 pa3IMYHBIX MCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOIY4aeMYIO
UH(pOpMaIINIO;

OOBSCHATH NPUHIMIBI JACHCTBUS MAaIIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBUS UX 0€30MacHOTO MCIIOIb30BAaHHS B TIOBCETHEBHOW KNU3HH;

MIPUBOANUTH PUMEPHI BKJIa/1a POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM JKU3HM IUISi 00ECHCUCHHUS
0e30macHOCTH NpU OOpalleHHH ¢ MPUOOpaMHM U TEXHHYECKUMH YCTPOHCTBAMH, IUISi COXPaHEHHS
3JI0POBBS U COOJIIOICHHS HOPM DKOJIOTUYECKOT0 TIOBEJICHHS B OKPY’KalOIIel cpene;

paboTaTe B Tpynme C BBIMOJHEHHEM DPAa3JIMYHBIX COLMAIBHBIX POJICH, IUIaHUPOBaTh paboTy
TPYIIIBI, PAIMOHAIBHO paclpelesiaTh 003aHHOCTH U TUIAHUPOBATH JIEATENILHOCTh B HECTaHAPTHBIX
CUTyallMsIX, aJeKBAaTHO OICHMWBAaTh BKJIAJ KaXKIOTO W3 YYaCTHUKOB TPYNNbl B pEIICHUE
paccMaTpuBaeMoil poOIEeMBl.
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