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HOACHUTEJIBHAA 3AIINCKA

[TporpamMma o (usrke 6a30BOTO YpOBHS Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHus pa3paboTaHa
Ha OCHOBE IIOJIOXKEHUH U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUSI OCHOBHOM 0O0pa3oBaTeibHOM
nporpammsl, npeacrasieHHbix B @I'OC COO, a takxke ¢ yu€toMm (enepanbHOi pabodeid mporpaMmbl
BOCIIMUTAHUS W KOHIICTIIMU TperojaBaHus ydeOHoro mnpeamera «Pusmka» B 00pa3oBaTEIbHBIX
opranmzanusax Poccuiickoit deneparuu, peannsyomnx 0CHOBHbIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Copepxanue TporpaMMbl 1O (PHU3HKE HANpaBIeHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOUN
KapTuHbl Mupa oOywaromuxcss 10—11 kmaccoB mpu oOydeHuu ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JAEATEIbHOCTHOrO nojaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET TpeOOBaHUSAM
OI'OC COO K mIaHUpYeMbIM JIMYHOCTHBIM, HIPEIMETHBIM M METANpEeIMETHBIM pe3yJbTaram
oOyueHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pealu3aluu MEXIPEAMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAY4YHbIMU y4YEOHBIMHU IpenMeTaMu. B Heil ompenensitoTcsi OCHOBHBIE LIETH H3YyYEHMS
(¢u3MKM Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHus, IJIAHUPYEMbIE pPE3ylbTaThl OCBOEHHUS Kypca
(bY3UKH: TUYHOCTHBIC, METANIPEAMETHBIC, TPeIMETHBIE (Ha 6a30BOM YPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

J IUTAaHUpPYEMbIE pe3yJabTaThl OCBOEHHS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
MpeIMETHBIE Pe3yabTaThl MO rojilaM O0y4YEeHHUS;

J coziepkanue ydeOHoro npeamera «Ou3nka» 1o rogam o0ydeHus..

dusnka Kak Hayka O HamOoJjiee OOIUX 3aKOHaX MPHUPOJIBI, BBICTYMAas B Ka4decTBE Y4EOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUN 00 OKpYKaIOIIEM MHpE.
IkonpHBIA Kypc GU3UKH — CUCTEMOOOPA3YIOMINM /Uil €CTEeCTBEHHO-HAYUYHBIX Y4eOHBIX MPEAMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBICHUN, U3y4aeMbIX XHUMUEH,
ounosoruent, ¢uzmueckor reorpadueir m actpoHomuen. Mcmonap3oBaHHE M aKTHBHOE NMPHUMEHECHHE
(U3UYECKUX 3HAHWUW OMpENeIseT XapakTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHUH B cdepe
SHEpPreTHKH, TPAHCIOPTa, OCBOEGHMSI KOCMOCA, IOJY4EHUS HOBBIX MAaTepUaloB C 3aJaHHBIMU
cBoiicTBamMH U Jpyrux. M3yuenue (pu3nKu BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAay4yHOM KapTHUHBI MHpa oOydarolmuxcs, B (OPMHUPOBAHHME YMEHUW NPUMEHATh HAYYHBIM METO[
MO3HAHUS MPU BHITIOJHEHUH UMU Y4EOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca ¢pu3uku 17151 ypOBHS CpelHEro oomiero oopazoBaHus NOJOKEH Psijl UJei, KOTopble
MO>KHO paccMaTpUBaTh KaK MPUHILHUIIBI €0 MOCTPOCHUS.

Hoes yenocmuocmu. B CcOOTBETCTBUU € HEW Kypc SIBISIETCS JOTHYECKH 3aBEpUIEHHBIM, OH
COJICP)KUT MaTepuall M3 BCEX pa3felioB (U3WKU, BKIIOYAET KaK BOIMPOCHI KJIACCHYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoesn cenepanuszayuu. B cOOTBETCTBUM C HeH Marepuan Kypca (uU3MKu OObEIUHEH BOKPYT
¢buznueckux teopuii. Begymum B kypce siBisiercs (GopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzamus TpeArnojaraeT UCHOIb30BaHUE T'yMaHUTAPHOTO
noTeHIana (U3N4YecKoil HayKH, OCMBICICHUE CBSI3U Pa3BUTHUA (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3nku npeamnonaraeT 3HakOMCTBO € HIMPOKUM KPYyrom
TEXHUUYECKUX U TEXHOJIOTUYECKUX NIPUIIOKEHNN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozuzayuu peannsyercsi MOCPEICTBOM BBEICHHS JIEMEHTOB COJEepKaHMUs, MOCBSAIIEHHBIX
HKOJIOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH,
a Takke O0OCyXaeHUs MpoOJeM PpalUOHAIBHOTO MPHUPOJOINOIB30BAHUA M JKOJIOTHYECKOM
0€30IMaCHOCTH.



Crep>KHEBBIMHU JJIEMEHTaMU Kypca (H3UKM HAa YPOBHE CPEAHETO OOIIero 0Opa30BaHUs SBIISIOTCS
¢busnueckue Teopun (GopMUPOBAHUE MPEACTABICHUN O CTPYKTYpE MOCTPOCHUS (PU3HUECKON TeopuH,
poiin (hyHIAaMEHTAIBHBIX 3aKOHOB W TIPUHIIUIIOB B COBPEMEHHBIX TPEJCTABICHUSAX O MPHUPOE,
IpaHUIaX MPUMEHIUMOCTHU TEOPHIA, I OTIMCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHUH U MTPOIIECCOB).

CHCTEeMHO-JISTEILHOCTHBIA TOJMX0J B Kypce (U3MKU peaau3yercs MNpekIe BCEro 3a CulT
OpPraHM3aIui SKCIICPUMEHTAILHOW JIeATeIbHOCTH oOydaromuxcs. [[mst 6a30BOro ypoBHS Kypca
(UMK — O3TO WCIOJB30BaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX O3KCIICPUMEHTOB U
nmabopaTopHBIX paboOT, KOTOPBIC B MPOTpaMMe 10 (PU3NKE 0OBETMHEHBI B OOIIHIA CITUCOK YICHHUSCKHIX
MPaKTHYEeCKUX PaboT. BeineneHHe B yKa3aHHOM TEpEYHE JIAOOPATOPHBIX padOT, MPOBOIAMMBIX IS
KOHTPOJIS W OIICHKH, OCYIIECTBISICTCS YYaCTHUKaMU O00pa30BaTeIbHOrO MpoIecca WCXONs W3
OCOOCHHOCTEH TUTAHUPOBAHUS U OCHAIICHHs KabuHeTa Gu3uku. [Ipu 3ToM obecrieunBaeTcsi OBIaICHUE
O0OyJaIONUMUCS YMCHHSIMH TPOBOJUTH KOCBEHHBIC WM3MEPEHUsS, HCCIICIOBAHUS 3aBUCHUMOCTEH
(U3HYECKUX BEIMIMH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEIIOKESHHBIX THITOTE3.

Bonbimoe BHUMaHHE YAENSETCS PEIICHUIO PAcUETHBIX M KAYeCTBEHHBIX 3amad. [lpu stoM s
pacuéTHBIX 3a/Jad TPHOPUTETOM SIBIIAIOTCS 33Jadd C SBHO 3aJaHHONW (PU3UYECKOUW MOJIEITBIO,
MTO3BOJISIFOIIHME TIPUMEHSTh U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3felia Kypca, Tak
W WHTETPUPYS 3HAHWUS W3 Pa3HBIX pasfenoB. IS KadeCTBEHHBIX 3aJiad MPUOPHTETOM SIBIISIOTCS
3aJlaHusl Ha OOBSICHECHWE NMPOTEKAHWS (U3WUYCCKUX SBJICHUW W TIPOIIECCOB B OKPYKAIOIICH JKU3HH,
TpeOyrorre BEIOOpa GU3NISCKON MOJICITH JIJISl CUTYaIlMH IMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO kx maTepHAIbHO-TEXHUYECKOMY O00ECTICUCHUIO
y4eOHOro Tporecca 0a30BBI YpOBEHb Kypca (DM3WKH Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHM
JOJIKEH M3Yy4aThCs B YCIOBUSAX MPEAMETHOTO KabuHeTa (PM3UKH WM B YCIOBUSX UHTETPHUPOBAHHOTO
kaOWHETa TPEIMETOB €CTECTBEHHO-HAYyYHOTO IMKiIa. B kaOuHere (U3MKK JOHKHO OBITh
HeoOxoauMoe JabopaTopHOe 00OpYIOBAHME IS BBITIOJTHEHHS YKa3aHHBIX B MpOrpaMme 1o (u3uke
YUYEHUYECKUX MPAKTHUYECKUX PadOT U JEMOHCTPAIMOHHOE 000PyA0BaHUE.

JlemoHcTpalmoHHOEe 000pyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHIUIOM MHUHUMATbHON
JOCTaTOYHOCTU M OOECHeYrBaeT MOCTAHOBKY MEPEUUCICHHBIX B MporpamMme mno (u3MKe KIIOYEBBIX
JNEeMOHCTpalMii A7 HUCCIENOBAHMS M3y4yaeMbIX SBJIEHUH U MPOLECCOB, SMIUPHUYECKUX U
(GbyH1aMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGopartopHoe o0opynoBaHHE JUIsI YYEHUYECKHUX MPAKTUYECKUX padboT Gopmupyercs B BHIE
TEMaTUYECKHX KOMIUIEKTOB M 00ECIeUrnBaeTCs B pacyéTe OJHOTO KOMILJIEKTa Ha JIBYX OO0y4YaroUIUXCS.
Temarnueckue KOMIUIEKTHI JIaOOpAaTOPHOTO OOOpYIOBAaHUS JIOJDKHBI OBITH TOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX U HHU(POBBIX NPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIE IU(DPOBBIX JTa00PaTOPUH.

OCHOBHBIMH IEJISIMU U3Yy4eHUS (PU3UKH B 00IIeM 00pa30BaHUM SIBISIFOTCS:

. (dbopMHpOBaHHE HUHTEpECa U CTPEMJICHHs 00YYaloIIUXCs K HAYYHOMY HM3YYEHHIO MPHUPOIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

o pa3BUTHE TPEACTABICHUA O  HAYYHOM  MeTOoJe TMo3HaHUS U  (OPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

o dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHs] KaK pe3yibTaTa H3Y4YEHHUS OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTATbHBIX 3aKOHOB (DM3HKH;

o dbopMupoBaHHEe YMEHUN OOBSICHATH SIBICHHUS C KCIOJb30BaHHEM (U3MYECKUX 3HAHUU H
HAyYHBIX JI0Ka3aTeJIbCTB;

o (hopMupoBaHHe MpeACTaBIECHUN O POl GUUKH TSl pa3BUTHS JAPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTH.



JlocTibKeHre 3THX Iesiel 00ecTiedrBaeTcsl PELIeHHEM CIIEAYIOIUX 3aJa4 B MPOLIECCe M3Y4eHHS
Kypca (pU3MKH HA YPOBHE CpPEeIHEro oOIIero 00pa3oBaHus:

J npuoOpeTeHue CHUCTeMbl 3HaHUKH 00 OOmMX (UINYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKIIOYAs MEXaHUKY, MOJEKYIIPHYI0 (HU3UKY, DIIEKTPOAMHAMHUKY, KBAHTOBYIO (H3UKY WU
AJIEMEHTHI acTPO(U3UKH;

. (dbopMupoBaHHE YMEHUI NPUMEHITH TEOPETHUYECKHE 3HAHUS Ui OOBSCHEHUS (DU3NYIECKUX
SIBJICHUH B IPUPOJC U JUISI IPUHATHS TIPAKTUYSCKUX PEIICHUN B MMOBCEIHEBHON KU3HU,

. OCBOEHHE CHOCOOOB pEIIeHUs Pa3IM4HBIX 3a]ad C SBHO 33JaHHOW (PU3UYECKON MOJENbIo,
3a7a4, NOPa3yMEBAOIINX CaMOCTOSTEIbHOE CO3AaHne (GU3NIECKON MOJIENH, aJeKBAaTHON YCIOBHUSIM
3a/1a4u;

. MOHMMaHHe (U3MYECKUX OCHOB M TPUHIMUIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U

TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUSI Ha OKPYKAIOIIYIO CPENY;

J OBJIAZICHUE METOJaMH CaMOCTOSTEIBHOTO TUIAHHUPOBAHUS W TPOBEACHUS (PU3MIECKHX
OKCTIEPUMEHTOB, aHaIM3a W HMHTEPIpeTanud WHGOPMAIMH, OIpPEIeNeHUs]  JIOCTOBEPHOCTH
MOJy4YEHHOTO pe3yibTaTa;

J CO3/IaHUE YCIIOBUH Il Pa3BUTHS YMEHHH TPOEKTHO-HCCIIEOBATEIBCKON, TBOPUYECKOM
TS TEITbHOCTH.

Ha usydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHUS OTBOIUTCS
136 gyacos: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kiracce — 68 gacoB (2 4aca B HEJIETIO).

[Ipennaraembiii B mporpamme 1o (Gu3uke MepeyeHb JTabOpaTOpHBIX M MPaKTHYECKUX padoT
SIBIISIETCSI PEKOMEH/IOBAaHHBIM, YYHUTENb JeJaeT BIOOP MPOBEACHUS Ta00paTOPHBIX paOdOT U OMBITOB C
Y4ETOM MHIUBUIYAITBHBIX 0COOCHHOCTEHN 00yUJarOIIIXCsl.

COJEP)KAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3nka 1 MeTOAbI HAYYHOI' O MO3HAHUS
Ouzuka — Hayka o npupone. Hayunble MeToabl MO3HAHUS OKpyxawmero wmupa. Poib

AKCIIEPUMEHTA U TEOPUH B TIPOILIECCE MMO3HAHMS MPUPOJIBI. DKCIICPUMEHT B (PU3HKE.

MopenupoBanue (GU3UIECKUX SBICHUHN | mpoiieccoB. Hayunpie runore3sl. @uznueckue 3aKOHbBI U
Teopuu. ['paHuIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIINAIT COOTBETCTBUSI.

Ponps u mecTo pusuku B GOpMHPOBAHUM COBPEMEHHON HAyYHOH KapTHHBI MHPA, B MPAKTUUYECKOU
JIEATEIIbHOCTH JIIOJICH.

Jlemoncmpayuu

AHajoroBble U ITU(POBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmxkeHHE. OTHOCHTEIBHOCTh MEXaHHUYEeCKOro ABmwkeHus. CucremMa oTcuéra.
Tpaexropus.

[Tepemernienue, CKOPOCTh (CpenHsIsE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepuaibHON
TOYKH, UX MPOEKIIMHU HA OCU CUCTEMBI KoOpArHAT. CII0KEHHE NTePEMENIEHUI U CII0OKEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpSAMOIHHENHHOe BrkeHue. [ paduku 3aBUCIMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS, IyTH U MEPEMEIICHUSI MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOoHOE MazieHne. Y CKopeHrne CBOOOHOTO TaIeHUS.



KpuBonuueiiHoe nBwkeHue. J[BMKEHHE MATEPUAIBHON TOYKH MO OKPYKHOCTH C MOCTOSHHOM IO
MOJMYJIF0 CKOPOCTBIO. YTJOBas CKOPOCTh, JHMHEWHAas CKOpocTh. llepuon u dwacrtora oOparieHws.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHUE.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: CHUIOMETp, IBWKEHUE CHAapsJIOB,
LIETIHbIE U PEMEHHBIE IIEpEAAYN.

Jlemoncmpayuu

Mogenb cuctembl 0TCUETA, UILTFOCTPALIMS KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanme IBUKCHHIA C UCTIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3pexEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOmeHHOTo MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Hamnpanenue ckopocT pu IBMYKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenne HepaBHOMEPHOTO JABUKEHHUS C IIEJIBIO ONPECIICHUs] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXKY MYTSIMU, MPOMIEHHBIMU TEJIOM 3a MOCJIeI0BATEIbHBIC paBHBIC
MIPOMEXYTKHA BPEMEHH ITPH PAaBHOYCKOPEHHOM JIBIDKEHHUH C HaYaIbHOM CKOPOCTHIO, PaBHOM HYITIO.

N3ydenune nBUKEHUS MapuKa B BI3KOM KUIKOCTH.

N3yuenune nBmxeHus tena, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnumn otHOCcuTenbHOCTH ["anmnes. Ilepssiii 3akoH HeroToHa. MHEpIManbHbIe CHCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunmun cynepno3uuuu cwi. Bropol 3akoH HeroTOoHa 11 MaTepuaibHOU
Touku. TpeTtuit 3aKkoH HproTOHA J71s1 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro TaroteHus. Cumna Tsoxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasr Tpenust (mokos, ckoJibkeHus, kauenusi). Cuna tpenus. Cyxoe tpenue. Cumna TpeHus
CKOJIbJKEHUS U cuiia TpeHus nokost. Koadduuunent tpenus. Cuma conpoTHBICHUS TP IBKEHUH TeJa
B JKUJIKOCTH WJIU Tas3e.

[TocTynarensHoe ¥ BpamareabHOE ABUKEHUE aOCOITIOTHO TBEPIOTO TeENa.

MOMEHT cuiIbl OTHOCHUTEINIBHO OCH BpaieHus. [1nedo cumbl. Y cnoBus paBHOBecUs TBEPAOTO Tea.

Texauueckue YCTPOﬁCTBa M IIPaKTHYCCKOC NPUMEHEHUEC: IMTOAINUITHUKHY, IBHXKCHNEC NHCKYCCTBCHHBIX
CIIYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoti 3akon HeroToHa.

H3mepeHnue cuil.

CrnoxeHue Cuil.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT AepopMaIum.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOIBEME U MTAJICHUU.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenue nBuxenHus Opycka 1Mo HaKIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHII YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasiie, oT
ux aedopmanuu.

UccnenoBanue ycaoBuid paBHOBECHS TBEPJOTO Tela, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuxe



Nmnynec MaTepuanbHOM TOUYKM (Tesla), CUCTEMBbl MaTepHalbHBIX TOuyeK. Mmmynbc cunsl u
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpaHEHUS UMITYlbca. PeakTuBHOE IBUKEHHE.

Pabota cusbl. MOIHOCTD CHIIBL

Kunernueckas sHEprusi MaTepuaibHON TOUKU. Teopema 006 N3MEHEHUN KHHETUYECKON SHEPTHH.

[TorenumaneHast »Heprus. [loTeHimanbHass >HEPrust yOpyro aeOPMUPOBAHHON MPYKHUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHnumansHble ¥ HENOTEHIHUATBHBIE CHIIBL. CBsI3b Pa0OTHI HEMTOTEHIIMAIBHBIX CHII C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOM 3HEPruu.

Yipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHuueckue yCcTpoMCTBa M NMPAKTHYECKOE IIPUMEHEHUE: BOJOMET, KONEP, NPYKUHHBIM IHCTOJIET,
JBUKECHHE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

[lepexon noTeHMAIbHON PHEPTUHU B KUHETUUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHnne abCoTOTHO HEYNIPYToTO yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHHMEM MEXaHMYeCKOW SHEpruu Teja Ha MpUMepe
PaCTsKEHHUs PE3UHOBOIO JKIyTa.

Paspnen 3. MoJuiekyasipHasi QU3MKAa ¥ TEPMOAUHAMHKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcCHOBHbBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU U UX ONBITHOE 0OOCHOBAaHUE.
bpoynoBckoe amxenue. Juddy3usa. Xapakrep ABMKEHHS W B3aMMOJICHCTBHS YaCTHI[ BEIIECTBA.
Mopnenu cTpoeHusi ra3oB, KUJIKOCTEH U TBEPABIX Ted U OOBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE
3TUX MoJenel. Macca u pazmepbl Mosiekyi. KomnuectBo BemiectBa. [locTtosinHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenascus.

Mogenp naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETHUYECKON TEOPUU UIECAITBHOIO
ra3za. AOcoitoTHasi TeMmrepaTypa Kak Mepa CpeJHelH KMHETUYECKOM SHEepPruu TEeIUIOBOTO JABMKEHUS
yactul, rasa. Illkama Ttemneparyp KenpBuHa. ['a3oBble 3akoHBI. YpaBHeHHe MeHeneeBa—
Kunaneiipona. 3akon JlamproHa. M3ompoueccsl B HACAIBHOM Ta3e C IOCTOSHHBIM KOJHUYECTBOM
BelecTna. [ paduueckoe npeacraBieHne H30MPOIECCOB: U30TEPMa, U30X0pa, n300apa.

Texuuueckue ycTpoHCTBa M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BellecTBa, Gororpaduu MOJEKYI OPraHMYECKUX
COEIMHEHU.

OnpiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Mogens onbita [ITepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.

Mogenb, WUTIOCTpUPYIOLIask IPUPOLy JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnBIThL, WJUTFOCTPUPYIOIINE YPAaBHEHHUE COCTOSIHUS UICATBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Omnpenenenre Macchl BO3JyXa B KIACCHOW KOMHAT€ HAa OCHOBE M3MEPEHHIl 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEX/1y TapaMeTpaMu COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevl mepmoounamuxu



TepmoanHaMuueckas cuctema. BHyTpeHHs sHeprus TepMOJMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonmdectBo TemioTsl u pabota. BHYTpeHHss1 SHEPTUs OJHOATOMHOTO HIEaIbHOTO rasa.
Bunel Temonepenauu: TEMJIONPOBOJHOCTb, KOHBEKLMS, W3JIyd€HUE. YJelbHas TEIIOEMKOCTD
BelecTsa. KosmyecTBo TEIUIOTHI P TEIUIONEepeaaye.

[Tonsitne 006 ammabatHoM mporecce. [lepBwIif 3aKOoH TepMoOaWHAMHUKHU. lIpuMeHeHue TepBOTO
3aKOHA TEPMOAMHAMUKH K m3omporeccam. [ padudeckas mHTEpIpeTanus padoThI rasa.

Bropoii 3akon TepmoanHamukid. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

TemoBeie Mamuubl. [lpuHnunsl geiicTBusl TemioBbIX MamuH. I[IpeoOpazoBaHus »HeEpruu B
TerioBbIX MamuHax. Koagdunuent noneznoro neiictBus TemnoBoil mamuHbl. [ukn KapHo u ero
KOA(QHIIUEHT MMOJIE3HOTO NEHCTBUS. DKOJIOTHIECKUE TPOOIEMBI TETNIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M NPAKTHUUECKOE NPUMEHEHHUE: JIBUraTellb BHYTPEHHErO CropaHus,
OBITOBOW XOJIOUJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEN HEPTUM Tella IPU COBEPILIEHUU pabOThI: BbUIET MPOOKHU U3 OYTBHUIKHU 1O
NEeMCTBHEM CKaTOro BO3AyXa, HarpeBaHue HQupa B JIATYHHOH TpyOke MyTéM TpeHuUs
(BUIIEOAEMOHCTpAITHS).

N3meneHne BHyTpeHHEH sHepruu (TemIepaTypbl) Teja pu Terionepeaaye.

OnpIT 10 agMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3AYITHBEIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JIBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanne u koHaeHcarus. Mcmapenue u kumeHue. AOCOTIOTHASE W OTHOCHUTEIbHAS
BII&XHOCTh BO31yxa. HacelmeHHbIH map. YenpHas TEIIoTa MapooOpa3oBaHus. 3aBUCUMOCTh
TeMIEPaTypbl KUIEHUS OT JAaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOTIUS CBOMCTB KpucTaLioB. JKuakue
kpuctauisl. CoBpemMeHHble MaTepuaibl. [lnaBnenwe w  Kpucraiumzaunus. YJeiabHas TeIUIoTa
iaBnenus. Cyomumarus.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckre ycTpoilcTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATIOPUMETP,
TEXHOJIOTUM [OJY4YEHUs] COBPEMEHHBIX MaTepUaloB, B TOM YHCIE HAHOMATEpUaJOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBILLIEHHBIX M1APOB.

Kunenue npu NOHWKEHHOM JaBJICHUMU.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus ¥ MJIaBJICHUS KPUCTAILTMYECKOTO BEUIECTBA.

JleMOHcTpanysi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne OTHOCUTEIBHON BIAQXKHOCTH BO3/1yXa.

Pa3nes 4. DiekTpoanHaMuKa

Tema 1. dnekmpocmamuka

OnexTpu3anus Tel. DJeKTpUUecKuil 3apsia. JlBa BUAa 3JIEKTpHUECKUX 3apsaoB. [IpoBonHUKH,
JMAJIEKTPUKH U MOJTyITPOBOIHUKU. 3aKOH COXPAaHEHHS JEKTPHUUECKOTO 3apsaa.



B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIH 3JIEKTpUUECKHM 3apsll. DJIEKTPUUYECKOE
nosne. Hampsok€HHOCTh 3neKTpudeckoro mnoss. IIpuHuun cynepno3suuuy 3JIEKTPUYECKHUX I10JIEH.
JInHuM HaNIPSKEHHOCTH DIIEKTPUYECKOTO OJIS.

Pabora cun snekrpocrarnyeckoro mois. llorenmuman. PasHocts motenmuanos. [IpoBogHuKH U
JURJIEKTPUKH B JIEKTPOCTATHUECKOM ToJe. JuanekTpuieckasi IpoOHUIIaeMOCTb.

OnexktpoéMkoctb.  Konpencarop.  DIEeKTpOEMKOCTh  IUIOCKOTO  KOHAEHCaTopa.  DHEprus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuuecknue yCTpOWCTBA W  MPAKTHYECKOE TMPUMEHEHHUE: DJEKTPOCKOI,  DJIECKTPOMETP,
ANEKTPOCTATUYUECKAs] 3alllUTa, 3a3€MJICHHE JJIEKTPOINPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBII
anmapar, CTpyWHBIHA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MPUHLMUIT JEHCTBUSA AJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEI.

DNEeKTPUUYECKOE T0JI€ 3aPSHKEHHBIX TeEl.

[TpoBOAHMKHU B AIEKTPOCTATHUECKOM TOJIE.

DneKTpocTaTUYeCcKas 3aluTa.

JIMDIIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH TUIOCKOTO KOHACHCATOPa OT TJIOMIAIHU TIJIACTHH, PACCTOSTHUS MEXITY
HUMH U TUIJICKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHIT TOK. YCIIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOTO ToKa. Mcrtounuku toka. Cuna
ToKa. [IocTOsTHHBII TOK.

Hanpsioxenue. 3akon OMa 7151 ydacTka LETnH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YEIbHOE CONMpOTHBIECHHE BenlecTBa. llocnenoBarensHoe,
NapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JIeHia. MOIHOCTB IEKTPHUYECKOTO TOKa.

DNEeKTpOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma JUIsl MOJIHOU
(3aMKHYTOM) AyIeKTpuueckoit ernu. KopoTkoe 3aMbIkaHHeE.

DNEeKTpOHHAas MPOBOJMMOCTb TBEPABIX METAJJIOB. 3aBHCUMOCTb COINPOTHUBIICHHS METAJIOB OT
Temmneparypbl. CBEpXIIPOBOJAUMOCTb.

DNeKTpUYeCKUuil TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX TYYKOB.

[TonynpoBoanuku. CoOCTBEeHHAsI U MPUMECHAsi POBOJAUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA P—N-
nepexojia. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKUN TOK B PACTBOPAX M pacCIlIaBax 3JIEKTPOJMUTOB. DIEKTPOJIUTHYECKAS AUCCOLMALINS.
OneKTpoans3.

DneKkTpuyYecKuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psaa. Moanus. [lna3ma.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE TNPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
HCTOYHUKU TOKa, DIIEKTPOHArpeBaTelIbHbIe MPUOOPHI, dIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BAaKYyMHBIH NHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIA IHOJ,
rajabBaHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb COMPOTUBJICHUS LIUIMHAPUYECKUX MPOBOJHUKOB OT JJWHBI, IUIOMIAANA MTONEPEYHOTO
CEUYEHMS U MaTepHaa.



CMeniaHHOE COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe u3mepeHue 3eKTpoABIKYIIEH cuiibl. KopoTkoe 3aMblkaHue TajJbBaHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHEI'0 COIIPOTUBIICHHUSL.

3aBUCUMOCTb COIIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB DJIEKTPOJIUTOB.

HckpoBoii pa3psaa M NPOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSIS POBOJIUMOCTD JTMOJ1A.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydeHue cMeIIaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABHKYIIEH CHiIbl HCTOUYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHMUSL.

Habmonenue snexTpoaunsa.

Me:xnpeamerHbie CBSI3U

N3yuenne xkypca ¢usuku OGazoBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCS C  Y4ETOM
COJIepKaTeIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUHU, XUMHUH, Treorpaduu 1
TEXHOJIOTHUHU.

Meosicnpeomemnule nousimusi, CBSI3aHHBIE C U3YYEHUEM METOJOB HAY4YHOI'O TO3HAHHUS: SBJICHHE,
HaydHbId (akT, TUMOTe3a, (PU3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOIEHUE, HDKCIIEPUMEHT,
MOJENUPOBaHUE, MOJIEIIb, H3MEPEHHUE.

Mamemamuxa: peuieHUe CHUCTEMbl ypaBHEHUH, JuHeHHas ¢QyHKuMs, napabosa, rumepbona, ux
rpa@uky M CBOMCTBa, TPUTOHOMETPUYECKHE (QYHKIMHU: CHHYC, KOCHUHYC, TaHT€HC, KOTaHI€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI M MX MPOEKLHU Ha OCHU KOOPAMHAT, CIIOKEHHE
BEKTOPOB.

buonocus: mexanuueckoe IBUKEHHE B JKHUBOH mpupone, nuddysus, ocMoc, TEooOMeH KUBBIX
OpraHu3MoB (BUABI TEIUIONEPENaud, TEIJIOBOE PABHOBECHE), AJIEKTPUUYECKHE SIBJICHUS B JKHUBOM
IpHUpoJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAst
Macca, TEIUIOBbIE CBOICTBa TBEPHABIX TEJ, MKUAKOCTEH M Ta30B, dJIEKTPUUYECKHUE CBOMCTBA METAILJIOB,
ANIEKTPOJIUTUYECKAS AUCCOIUAIIMS, TAIbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3AyXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texuonoeus: npeodbpazoBaHue JABMKEHUHN C UCIOIb30BAaHMEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE,
MOAIIUITHUKY, UCTIOJIB30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE (paKeTa, BOJIOMET U JIpYTHe),
JIBUTATENb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBON XOJOAWJIBHUK, KOHIUIIMOHED,
TEXHOJIOTUU TOJIyYEHUS COBPEMEHHBIX MAaTepualioB, B TOM YHCJIE€ HAHOMAaTEpHUaJoOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJIEHUE SJIEKTPONpPHOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, dJEKTPOHATPEBaTENbHbBIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIEC TPUOOPHL, TaTbBAHUKA.

11 KUIACC

Pasnen 4. DuekrpoamnamMmuka

Tema 3. Maznummnoe none. IneKmpomacHumMHAsA UHOYKUUA

[TocTosiHHBIE MarHuUTHL. B3auMojelcTBHE TMOCTOSIHHBIX MAarHUTOB. MarHuTHoe mose. Bektop
MarHUTHON WMHAYKUIUU. [IpUHIUN CyNMeprno3uIMy MarHUTHBIX Moyied. JIMHUKM MarHUTHOW MHIYKIIUH.
KapTtuna nuHuit MarHuTHOW MHAYKIIUU TIOJISI TOCTOSTHHBIX MarHUTOB.

MarautHoe ToJie TPOBOJAHHUKA C TOKOM. KapTuHa NMHMI MHIYKIIMH MarHUTHOTO TOJS UIMHHOTO
MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KATYIIKA ¢ TOKOM. OmbIT Dpcrena.
B3aumoneiicTBue MpoBOTHUKOB C TOKOM.

Cuna Amrmepa, €€ MOAYNb U HallpaBliEHUE.



Cuna JlopeHua, e€ Moayilb W HampaBlieHUE. J[BHKEHHE 3apsHKEHHOW YacTULbl B OJHOPOJIHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SBnenue  3yEeKTpOMarHUTHOM  MHAyKnuW.  [IoTok  Bekropa  MarHUTHOM  WHAYKLHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpPOMarHUTHON uHaykiuu dapanes.

Buxpeoe anexkrpuueckoe mnose. JJIEeKTPOABUKYIIAs CUJIAa UHIYKIMH B IIPOBOJHUKE, IBUKYLIEMCS
MOCTYHATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJI€.

IIpaBuiio Jlenna.

NHayKTUBHOCTD. SIBIEHNE CAMOMHAYKIMHU. DIEKTPOABIKYILAs CUJIa CAMOUHAYKIUH.

DHeprus MarHUTHOTO TOJISL KaTYLIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE PUMEHEHHE: IOCTOSIHHBIE MAarHUTHI, AJIEKTPOMArHUTHI,
AJIEKTPOABUTaTeNb, YCKOPUTENN JIEMEHTAPHBIX YaCTHIl, MHAYKLIHOHHAS MeYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO My4Ka MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIIMY MarHUTHOTO TOJIS.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHMe ANEeKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTB IEKTPOABMKYIIEH CHIIBI MHIYKIIMM OT CKOPOCTH U3MEHEHHUS MarHUTHOT'O MOTOKA.

SIBrieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOTO MOJIS KaTyHIKU C TOKOM.

HccenenoBanue nefCTBUSA NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

Hccnenosanue siBICHAS IEKTPOMArHUTHOW MHIYKIIHH.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHbsle Ko1e0anus

KonebatenpHas cucrema. CBOOOJHBIE MEXaHMYECKHE KoJieOaHUsA. ['apMoHWYECKHEe KOjeOaHMs.
[Tepuon, yacrora, amrutyaa u ¢asa kojaedanuii. [IpykuHHBIN MasTHUK. MaTeMaTHYeCKUii MasTHHUK.
YpaBHeHHE rapMOHHYECKUX KoJiebaHui. [IpeBpalenrue SHepTuy Py FapMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiit  koHTYp. CBOOOAHBIE  3JIEKTPOMAarHUTHBIE  KOJNEOAHHMS B HJCATHHOM
KoJiebaTebHOM KOHTYpe. AHAOTHUS MEXIy MEXaHUYECKHMMH U AJIEKTPOMArHUTHBIMU KOJIECOAHUSIMHU.
®opmyna ToMmcona. 3aKOH COXpaHEHUS SHEPTUU B HI€aTHbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaronux koieOaHusx. BelHyKIeHHbIE MeXxaHndeckue Konebanus. Pezonanc.
BrinyKIeHHbBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHMsI.

[lepemennblii TOK. CHHYCOMAANBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSHKEHUSL.

Tpanchopmarop. IlpousBoacTBo, mepemaya W MHOTpeOIeHHE  DIEKTPUYECKOW  DHEPTHUU.
DKOJIOTMYECKME PpUCKM TPU  TPOU3BOJACTBE  3JEKTpodHepruu. KynpTypa  HCHOIB30BaHUSA
AJIEKTPOIHEPIUH B IOBCEAHEBHOM JKU3HU.

TexHuueckre yCTpOWCTBAa M MPAKTHUYECKOE NPUMEHEHHUE: SJIEKTPUUYECKUU 3BOHOK, TE€HEepaTop
MEPEMEHHOTO TOKa, TMHUH JIEKTpoIepeaay.

Jlemoncmpayuu



UccnepoBanue mnapaMeTpoB KoOJIeOATENbHONW CUCTEMbl (IPYKUHHBIM WM MaTEeMaTUYECKUM
MasITHUK).

Habmoenue 3aTyxarommx KoJIeOaHmii.

HccnenoBanue cBOMCTB BRIHYKICHHBIX KOJICOAHUIA.

Habmonenue pe3onanca.

CB00OOHBIC AMEKTPOMATrHUTHBIE KOJICOAHUSI.

OcmorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAINPSDKEHUSI OT BPEMEHH) JUISl DJIEKTPOMAarHUTHBIX
KOJICOaHHH.

Pe3onanc mnpu mocienoBaTENbHOM COEAMHEHUU PE3UCTOPA, KATyHIIKW HWHAYKTUBHOCTH U
KOHJIEHCATOpA.

Monenb JIMHUY 3JIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomuol

HccnenoBanue 3aBUCMMOCTH MEPHOJIa MaJIbIX KOJIEOAHUH Tpy3a Ha HUTHU OT JJIMHBI HUTH U Macchl
rpysa.

HccnenoBanne nmepeMEeHHOro TOKAa B LEMH M3 IOCIEAO0BATENbHO COEIMHEHHBIX KOHAEHCATODA,
KaTYILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60JIHbL

MexaHnnyeckue BOJIHBI, yCI0BHs pactipocTpanenus. [lepuoa. CkopocTs pacnpocTpaHeHHs U JJIMHA
BoJIHBI. [lonepeunsie u npoaosbHbIE BOJHBL. HTephepeHuus u qudpakiuus MeXxaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTpOMarHUTHbIE BOJIHBI. YCIOBUS HW3JIy4EHHUS OJIEKTPOMArHUTHBIX BOJH. B3anmHas
opueHTanus BekTopoB E, B, V B snexrpomarnutHoi BojHe. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHe, MpesioMIICHHE, MOJIIpU3aIus, T paKiys, uHTepdepeHIus. CkopocThb
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paguocBs3u U TeneBuaeHus. Pagnonokanms.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.

Texnuueckne yCcTpoWCTBa U MPaKTUYECKOE MPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE W MEIUIMHE, pajap, paAuoNpuéMHUK, TEJIIEBU30D, aHTCHHA,
tenedon, CBU-meus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmromeecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenue oTpaxkeHus U IpeIoMIIeHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu u Jupakiini MEXaHHUECKHUX BOJIH.

3BYKOBOHM pEe30HaHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYAON U YaCTOTOM KOJIeOaHUIA.

HccnegoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPETOMIICHHE, MOJSpU3alus,
mdpaxius, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmMosmMHENHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOHN cpene. Jlyd
ceera. ToueuHbIl HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpakeHus ceta. [locTpoenue n3006pakeHui B IIIOCKOM 3epKalle.

[Ipenomnenue cBera. 3aKoHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIM TOKa3aTellb MPEIOMIICHHUS.
ITonnoe BHyTpeHHEe oTpaxeHue. [IpenenbHblil yroi NoJIHOro BHYTPEHHETO OTPaKEHUS.

Hucniepcus cBeta. CoxxHbIi coctaB Oenoro csera. L[Ber.



Cobwuparomue u paccenBaromue JUH3bI. ToHKas JmH3a. DOKYCHOE PacCTOSHUE U ONITHYECKAs CHla
TOHKOW JH3BL. [locTpoeHue m300pakeHHWd B COOMpAIONIUX M paccewBaroNMX uH3ax. Dopmyna
TOHKOM JIMH3EL. Y BEJIMUCHUE, TaBaeMO¢e JTUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBast ontuka. Mutepdepenuus cBeta. KorepeHTHbIE HMCTOYHUKUA. YCIOBUS HAOIIOJICHUS
MaKCHMYMOB M MHHHMYMOB B WHTCP()EPCHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakaus ceeta. Judpakinmonnas pemérka. YcaoBue HaOMIOACHUS TIABHBIX MAaKCUMYMOB TIpU
MaJCHUA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKITHOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnudeckne yCTpOWCTBA H  MPAKTHYECKOEC TNPHUMEHEHHWE: O4YKH, Jiynma, (¢oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, NU(paKIMOHHAs pemETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonHEHOE pacpoCTpaHeHUEe, OTPAKEHUE U TIpesioMyIeHue cBeTa. OnTudeckue mpudopshl.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHU B JTHMH3aX.

Mopenn MUKpOCKOTa, TEIECKOIIA.

HaGnronenue nntepdepeHium crera.

Ha6nronenue qudpakiuu certa.

HaGnronenue aucnepcun ceTa.

[Tony4yeHue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKIA.

HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHUHM OTHOCHTEJILHOCTH

I'paHunbl TPUMEHUMOCTH  KJIACCHYECKOM MexXxaHuku. IlocTymaTtel cHeMaTbHOW  TEOPHUH
OTHOCHTEJILHOCTH: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B BaKyyMe, ITPUHITUIT OTHOCUTEIHLHOCTH
OHHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULbl. DHEPrUs MOKOS.

Pa3nen 7. KBanroBasi pusznka

Tema 1. Dnemenmovl K6AHMOGOU ONMUKU

®otonbl. ®opmyna [Inanka cBa3u sHEpruM (HOTOHA C €r0 YACTOTON. DHEPrus U UMIYNbC (OTOHA.

OtkpeiTe u uccnenosanue ¢orodpdexra. OnbiTel A. I'. CroneroBa. 3akonsl ¢orodddekra.
VYpaBuenue DiiHmreitHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.

JNaBnenue ceera. Onpitel [1. H. JIeOenena.

XHUMHUYECKOE ACUCTBUE CBETA.

Texuuueckue ycTpoHCTBa M MPAaKTUYECKOE MpPUMEHEHHE: (POTOINEMEHT, (POTONATUUK, COJTHEUHAS
Oarapesi, CBETOUO.

Jlemoncmpayuu



D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas Garapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. Onwithl Pe3epdopma mo paccessHuro o -dactwi. [lmanerapHas mMozens
atoma. [Toctymarel bopa. M3nydenne u noryionienrne GOTOHOB MPH MEPEX0JIe aToMa ¢ OJHOTO YPOBHS
SHEepruu Ha apyroi. Buasl cnexTpoB. CrieKTp ypoBHEN SHEPIHH aToMa BOJOPO/Ia.
BounnHoBbIe cBOMcTBa yacTull. BosHbl ne bpoinsa. KopryckynsipHO-BOJIHOBOM Tyanu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3TyYCHHUE.
TexHuueckue ycTpoOHCTBAa M NPAKTUUECKOE MPUMEHEHHUE: CHEKTPAJIbHBbIM aHanu3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopra.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habmronenue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Halnronenue nuHeHIaToro crexTpa.
Tema 3. Amomnoe a0po
DKCNEpUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTpoeHHs sjpa. OTKphITHE pPaJIuOAKTUBHOCTH.
OmnwiTel Pezepdopaa mo onpeneneHuio cocraBa paguoakTuBHOro uanydeHus. CBoricTea anbda-, 6era-,
ramMma-u3iydeHus. BiusHue paanoakTHBHOCTH Ha )KUBbIE OpPraHU3MBI.
OTtkpeITHE TIpOTOHA M HeWTpoHa. HyknonHas moznens sigpa ['eiizenOepra—lBanenko. 3apsn spa.
MaccoBoe uncino siapa. U3oTomnsl.
Anbda-pacnag. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacman. ['amMma-m3nmydeHue. 3aKoH
PaZvoaKTUBHOTO pacmaja.
DHeprus cBS3U HYKJIOHOB B sifjpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusie peakuuu. [lenenue u cuHTE3 saEp.
SAnepubiii peakrop. TepmosimepHsiii cuHTe3. [IpoOieMbl M MEPCHEKTHBBI SACPHONW SHEPTETHUKH.
DKOJIOTUYECKHE aCHIEKTHI SIIEPHON SHEPTETUKHU.
DOnemeHTapHbIe YacTUllbl. OTKPHITHE MO3UTPOHA.
MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DTIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuuecKre YCTPOICTBA M MPAKTHYECKOE MPUMEHEHHE: O3UMETpP, Kamepa BuiibcoHa, simepHbIi
peakTop, aToMHasi 6omoOa.

Jlemoncmpayuu

CYETYMK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3NKHU

Oranel pa3BUTHA acTpoHOMMH. [IpuKiiagqHOE 1 MUPOBO33pEHUYECKOE 3HAYEHNE ACTPOHOMMH.

Bun 3Bé3nnoro Heb6a. Co3Besnus, spkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBH)KEHUE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mctounuk sHeprum CosiHIA M 3BE3A. 3BE3ABI, UX OCHOBHBIE
XapaKTepUCTUKH. JluarpaMMa «CHEKTPAJbHBIA KJIacC — CBETHUMOCTBbY». 3BE3[bl  TJIaBHOU



II0CJIEOBATEIBLHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB» JIJIs 3BE3]] IVIaBHOM MOCIEA0BATEIbHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE NPECTABIECHUS O IPOUCX0KACHNUN U 3Botonuu ColtHia
1 3BE37. DTarlbl )KU3HU 3BE3].

Mnineunsiii [yt — wnama [amaktuka. Ilonoxenue u nBmwxenue Connna B [amaktuke. Tumsl
rajakTuk. Paguoranaktuky u kBazapel. YEpHbIE ABIPBI B ApPaxX IaJaKTHK.

Bcenennas. Pacmpenne Bcenennoi. 3akon Xa0O6ma. Pas0Oeranue ramakrtuk. Teopust boisbmioro
B3pbIBa. PeskTOBOE H3IIydeHuMeE.

MacmrabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus

HaGnronenusi HEBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHHEM KOMITBIOTEPHBIX TPHIIOKEHUH ISt
OTpEJIeNICHUs] TOJIO)KEHHUsI HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHOT0 NoyIIapus U sIpKUe 3BE3IBL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O0o0maroniee NoOBTOpPeHUE

Ponp ¢u3mku U acTpoHOMHH B IKOHOMHYECKOM, TEXHOJIOTMYECKOM, COIMAIBLHOM M 3TUYECKOU
chepax IesATENbHOCTH YeloBeKa, poJib U MecTO (U3UKH U aCTPOHOMHH B COBPEMEHHON Hay4yHOI
KapTHUHE MHpa, poJib PU3NUYECKON TEOpuu B (JOPMUPOBAHUMU MPEJCTABICHUN 0 GU3NYECKON KapTUHE
MHpa, MECTO (U3UYECKOW KAapTUHBI MHUpAa B OOILIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE.

MexnpeameTrHblie CBSI3H

N3yuenne xypca ¢usuku OazoBoro ypoBHS B 11 Kiacce OCYHIECTBISIETCS € Y4ETOM
coJiepKaTeNbHbIX MEXIPEIMETHBIX CBA3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH, XMMUH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemuvie nowsimus, CBSI3aHHbIE C W3yYEHHEM METOJOB HAy4YHOI'O IMO3HAHMA: SIBJICHUE,
Hay4HbIi (akT, rumnoresa, (u3nueckas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJEHUE, SKCIEPUMEHT,
MOJEIMPOBAHNE, MOJEIIb, U3MEPCHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpPaBHEHHH, TPUTOHOMETpUYECKHE (DYHKIMU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPHI M HX NPOCKIUH HAa OCU
KOOpAMHAT, CIOXEHHE BEKTOPOB, IPOU3BOAHBIE 3JIEMEHTApHBIX (QYHKIMUM, NpU3HAKU NOJ00MS
TPEYroJIbHUKOB, ONpeEIeHNE TUIOAAN IUNIOCKUX (PUryp U 00bEMa Tell.

bBuonoeus: snekrpuueckue sBIEHHS B KUBOH INpUpoJe, KoJjeOaTelbHbIE [BHUXKEHUS B KHUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU IIPUPOJE, ACUCTBUE PalMalliU HA KUBbIE OPraHU3MBI.

Xumusa: CTPOGHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TEJI, MEXaHHU3MbI
00pa30BaHuUs KPUCTAJUINYECKON PEIIETKY, CIIEKTPaIbHbBIN aHAIN3.

l'eocpachus: MarHuTHbIE TOJNIOCa 3€MJIM, 3aleKW MArHUTHBIX pyA, (GOTOCBEMKA 3EMHOM
IIOBEPXHOCTH, IPEICKA3aHNE 3EMIIETPACEHUH.

Texunonocus: JHWHUAU DIIEKTPOIIEpENAdY, TEHEPATOp IEPEMEHHOTO TOKa, 3JIEKTPOJBUTATEllb,
UHAYKIMOHHAs Te4yb, pajap, paJdoNpUEMHHUK, TeJIEeBH30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas 6aTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUA
OcBoenue yuebHoro mnpeamera «®dusnka» Ha ypoBHE cpefHero oormiero oOpa3oBaHUs (0a30BbIif
YPOBEHb) JOJDKHO OOECIEUYUTh JOCTH)KEHHE CIEAYIOIIMX JIMYHOCTHBIX, METallpeIMETHbIX H
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.



JAYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yNIbTAaThl OCBOCHUS ydeOHOTO TIpeameTa «Du3uKka» TOKHBI OTPaKaTh TOTOBHOCTh
U CIIOCOOHOCTh OOYYaIOUIMXCS PYKOBOACTBOBATbCS C(OPMHUPOBAHHOW BHYTPEHHEW NO3HMIUEH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpHUEHTAlMW, TO3UTHUBHBIX BHYTPCHHHUX  YOCKICHHIA,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHHUE >KU3HCHHOTO
OTIBITAa W OTIBITA JCSATCILHOCTH B IPOIECCE PEaTU3allid OCHOBHBIX HAIMPABICHUN BOCITMTATEIBHON
NESITEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpazk1aHCcKOro BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKM OOYYarOMIeroCss KaK aKTUBHOTO W OTBETCTBEHHOTO
YjieHa POCCUICKOTO OOIIECTBa;

MPUHATHE TPAJTUITMOHHBIX 00IEYEIIOBEYSCKUX TYMAHUCTHUCCKUX U IEMOKPATUYCCKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECaX IPa)JIaHCKOTO OOIIECTBa, y4acTBOBATh
B CaMOYIPaBJICHUH B 00pa30BaTEIbHON OpraHU3alIlNH;

YMEHHE B3aUMOJICHCTBOBATh C COIMATBHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIHUSIMH U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTAPHOHN M BOJIOHTEPCKOU JESTEILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTH POCCUMCKON TPakIaHCKON HIEHTUYHOCTH, MaTPHOTU3MA;

IIEHHOCTHOE OTHOIICHHWE K TOCYIAapPCTBCHHBIM CHMBOJIAM, JIOCTIDKCHUSM POCCHUCKHX YUEHBIX B
o06sacTi (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEICHUS;

CMOCOOHOCTh OIIGHWBATh CHTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYICh Ha
MOpaTbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIHHOCTH YYEHOTO;

0CO3HAHHE JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOWYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIECHHE K MHPY, BKIIOYas O3CTETHKY Hay4yHOTO TBOPYECTBA, IMPHUCYIIETO
(bu3UYeCcKOl HayKe;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpEC K pasiuyuHbIM cepaM mpodeccHOHANbHON AeATENIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢bU3UMKOW W TEXHUKOW, YMEHHE COBepIIaTh OCO3HAaHHBIM BbIOOp Oyaymieit mpodeccuun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHUI0O U caMOOOpa3oBaHHIO B 001acTH (U3MKU Ha
MPOTSHDKCHUU BCEU KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh  3KOJOTMYECKOW  KyJIbTYPbl,  OCO3HaHHUE  TJOOAIBHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOIIEM;

IUTAHUPOBAHUE M OCYILECTBJICHHE JIEHCTBUN B OKpYXKAIOIIEH cpeae Ha OCHOBE 3HAHHS Ilenei
YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHue OMbITa AEATeIbHOCTH SKOJOTHYECKOW HAaIlpaBICHHOCTH Ha OCHOBE HMEIOLIUXCS
3HAHUM 10 PU3HKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHSA
¢u3nveckoil HayKH;

OCO3HAHME IICHHOCTH HAay4yHOU [eATENbHOCTH, TOTOBHOCTh B TMpollecce U3ydeHUs (U3UKU
OCYILIECTBIISTH IPOEKTHYIO U UCCIIEIOBATENBCKYIO NeSITeNbHOCTh MHIUBUYAIBHO U B TPYIITIE.



METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE el CTBUS

ba3oBble joruyeckue a1ecTBus:

CaMOCTOSITEIIEHO (POPMYITHPOBATEH M AKTYAIU3UPOBAThH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPENIETATh LU AEITeIbHOCTH, 33]]aBaTh [MapaMeTPbl U KPUTEPUU UX JOCTHKECHHUS;

BBISBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B PACCMATPUBAEMBIX (DU3NYECKUX SIBJICHUSAX;

pa3pabaTeiBaTh IUIAH PEHICHHS MPOOJIEMBI ¢ YY4ETOM aHaIM3a WMEIONIMXCS MaTepUAIBHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHUBHI B JESATEIHHOCTh, OILICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OIIEHUBATH
PHUCKH MOCTEACTBUMN JEATEIBHOCTH,

KOODJAMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBUSIX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

BJIQJIETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOJIaMU (PU3UYECKON HAYKH;

BJIAJIETh HaBBIKAMH y4e€OHO-UCCIIEIOBATEILCKOM M TMPOEKTHON ACSITEIIBHOCTA B O0JacTH (PU3UKH,
CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOMCKY METOJIOB pPEIIeHUs 3a1a4 (PU3NIeCcKOoro
COJIEpXKaHUs, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMSI;

BIIQJIETh BHUJAMHU JIEATEILHOCTH II0 TIOJYyYEHHWIO HOBOTO 3HAHUS, €ro HWHTEPIPETaIHH,
peoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX yUEOHBIX CHUTYAIUSAX, B TOM YHUCJIE€ TPHU CO3JTaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBIABJISITH IPUYMHHO-CJIEACTBEHHBIE CBA3M MU AKTYaJU3UPOBATHh 33Jady, BBIJIBUIaTh TUIIOTE3Y €€
peunieHusi, HaXOIUTh apryMEHThI JJIs JT0Ka3aTesbCTBAa CBOMX YTBEP)KICHHMI, 3a7aBaTh NapameTpsl U
KPUTEPUU PELLICHHUS;

AQHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PEIICHMS 3a/Jaud pe3yJbTaTbl, KPUTHYECKH OLIEHHUBATh HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3374l B 00pa30BaTEIbHON AESITETLHOCTH, B TOM YHCIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUrHHAIBHBIC TOAXOAbl U PEILICHMUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

PaGora ¢ undopmanmeii:

BIIJIETh HABBIKAMU MOJy4eHUs WHGPOpMaluu (GU3NYECKOTO COAEPKAHUSA U3 UCTOUYHUKOB PA3HBIX
TUIOB, CaMOCTOSITEJIbHO OCYILECTBIIATh IIOUCK, aHAJIM3, CHCTEMAaTH3alUI0 U HUHTEPIPETALHUIO
nH(MOPMAaLIUU PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OPMAIIHH;

WCIIOJIb30BaTh CpPEACTBAa HH(POPMAIIMOHHBIX M KOMMYHHKAI[HOHHBIX TEXHOJIOTHH B pEIIeHHH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHH3al[MOHHBIX 3a7ad C coOMIoJieHneM TpeboBaHUM
SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX U ITUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;

co37aBaTh TEKCTHl (PU3UYECKOTO COJEP’KaHUS B PA3NMUYHBIX (QopMmaTax ¢ y4€TOM Ha3HAUCHUS
uHpopMallUd © TIeNIeBOM ayauTOpWH, BbIOMpas ONTUMAaNbHYI0 (GOpPMY TPEACTABICHUS U
BU3yaJIU3alUu.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

OCYILIECTBIATH OOIIeHNE Ha YpOKaxX (U3UKH U BO BHEYPOUHOU JIESATENHHOCTH,



pacmo3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYAI[UH ¥ CMATYaTh KOHMINKTHI,

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHMBHIyaIbHOM pabOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX MACUCTBUH C Y4€TOM OOIIMX HMHTEPECOB H
BO3MOYHOCTEHN Ka)/10T0 4j€Ha KOJUIEKTHBA;

IIPUHUMATD 11€JIU COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUSA 110 €€
JOCTHKEHHMIO: COCTABJIATh IUIAH JEHUCTBHH, PACHPENENATh POJIM C Y4ETOM MHEHHM YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboTHI;

OLICHMBATh KAaueCTBO CBOEro BKJIAJa M Ka)XJOr0 y4JaCTHMKA KOMAaHJbl B OOLIMN pE3ynbTar IO
pa3paboTaHHBIM KPUTEPHUSIM;

mpeniaraTb HOBBIE IPOEKTHI, OIIEHMBAaThb UAEH C I[O3ULIUU HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh IMO3UTHUBHOE CTPATETUUYECKOE TIOBEACHHE B PA3JIMYHBIX CHUTYalUAX, HPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATUBHBIM.

PeryasiTuBHbIe yHUBepPcaIbHbIE YUueOHbIE 1eliCTBUA

Camoopranu3anusi:

CaMOCTOSITENIBHO OCYILECTBIIATH MO3HABATENBHYIO I€ATENBHOCTh B 00JaCTH (U3UKU U aCTPOHOMUH,
BBISIBJISITH POOJIEMBIL, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTABJIAThH IJIaH PELIEHUS pPaCYETHBIX U KAUYECTBEHHBIX 3aJa4, TUIaH BBITOJIHEHUS
MPaKTUYEeCKOH paboThl € YyYETOM UMEIOUIUXCS PECYpcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIOYTEHHI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JIeNIaTh OCO3HAHHBINA BEIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHUE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO JSPYIUIIMA B 00JacTH (DU3UKU, TTOCTOSHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaThb OLEHKY HOBBIM CHUTYal[UsiM, BHOCHUTb KOPPEKTHUBBl B JEATEIbHOCTh, OIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIIQJIETh HaBBIKAMHM [O3HABATEJIIbHON peduieKCMM KaK OCO3HAaHUS COBEPIIAEMbIX JEHCTBUU U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCI0JIb30BaTh MPHUEMBI peIIeKCHU ISl OLIEHKH CUTYyalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MOHMMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B nporecce gocTmkeHHs TMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPaMMBbl 10 (PU3MKE IS YPOBHS
cpeaHero obmero o6pa3oBaHUs Y OOy4YalOIIMXCsS COBEPIIEHCTBYETCS SMOLMOHAIBHBIM MHTEIIEKT,
Ipearnosararuil chopMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIOYAIOLIET0 CIOCOOHOCTh MOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
HaMpaBJICHUs Pa3BUTHUSI COOCTBEHHON IMOLIMOHAIILHOU c(hephl, OBITH YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHU, BKIKOYAIOIIET0 CAMOKOHTPOJIb, YMEHNE TPUHUMATh OTBETCTBEHHOCTD 33 CBOE
MOBEJICHHUE, CMIOCOOHOCTh aAaNTUPOBATHCS K OMOIMOHAIBHBIM W3MEHEHUSM U TMPOSBIATH TUOKOCTD,
OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHMBAIIMU, BKIIOYAIOLIECH CTPEMJICHHE K JIOCTHXKEHHIO IIEJIM U YCIEXy, ONTHUMU3M,
WHUIIMATUBHOCTH, YMEHUE JCHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIIATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH
€ro TIPH OCYIIECTBICHUH OOIICHHUsI, CIOCOOHOCTh K COYYBCTBHUIO U COTICPEIKMBAHHUIO;

COIMANILHBIX HABBIKOB, BKIIFOUYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHSI C JPYTUMU JIFOJIbMH,
3a00THTHCSI, TPOSBIISATH MHTEPEC U pa3peiaTh KOHPIUKTHIL.

NMPEIMETHBIE PE3YJIbTATbI

K konity oOyuenus B 10 kjacce mpeaMeTHbIC Pe3y/IbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKATh
c(hOPMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATh Ha TIPUMEpaxX PoJib U MECTO (PU3UKU B (POPMHUPOBAHUHN COBPEMEHHOW HAYJHOU
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTHYECKON NEATEIbHOCTH
JTIO/IEH

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJIETIeH: MaTepuaibHas TOuKa,
WHEepIMaIbHasl CHCTeMa OTCUETa, a0COTIOTHO TBEPIOE TEIO, UACATbHBIN ra3, MOJIETIN CTPOCHHS T'a30B,
KUJKOCTEH U TBEPABIX TEJ, TOUCUHBIN SJIEKTPUUECKUM 3apsijl MPU PEIICHUH (PU3NYECKUX 3a]1aY;

pacro3HaBaTh (PU3NYECKUE SBJICHUS (TPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOW TEOPHUU CTPOCHMSI BEIIECTBA U DJIEKTPOJIMHAMHUKUA: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSAMOJUHEHHOE ABUKEHUE, CBOOOTHOE MaJICHUE TeJl, IBMKEHUE TI0 OKPY>KHOCTH,
WHEpIUsA, B3auMojeicTBue ten, auddy3us, OpOYHOBCKOE IBWKEHHE, CTPOCHHE >XHIKOCTEH U
TBEPIBIX TeEJ, W3MEHEHHE O00BhEMa Ten TpH HarpeBaHWW (OXJIAXKICHHWH), TEIUIOBOE pPaBHOBECHE,
WCIIapeHne, KOHJIEHCAIMs, TUIaBJICHNE, KPUCTAITN3AINsl, KATICHUE, BIAXKHOCTh BO3/yXa, IMOBBIIICHUE
JIABJICHUA Ta3a [P €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEX]y MapaMeTpaMu COCTOSHUS rasa
B M30IIpoLieccax, EeKTPU3alus TN, B3aUMOJICHCTBHE 3aps/IOB;

OMHCHIBaTh MEXaHMYECKOE JBIKEHUE, MCIONb3Yysd (U3NYECKUE BEIMYMHBI: KOOpAWHATA, MYTh,
NepeMeIeHne, CKOpOCTh, YCKOpEHHE, Macca Tella, CHJa, UMIIYJIbC Tela, KUHETHYecKas SHeprus,
MOTEHIIMATbHAS JHEPrus, MeXaHuueckas paboTa, MeXaHUYeCKas MOIIHOCTb, IpPH OMNHUCAHUU
MPaBMWJIBHO TPAKTOBAaTh (PM3MUECKUN CMBICI UCTOIb3YyEMbIX BEIMUYMH, UX 0003HAUEHUS U €IUHULIBI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMU BEIMUYNHAMMY;

OMKCHIBATh M3YYCHHBIC TEIUJIOBBIE CBOMCTBA TEJ W TEIUJIOBHIC SBJICHUS, UCIOJB3YS (PU3MUECKHE
BEJIMYMHBI: JJABJICHHUE raza, TeMIlepaTrypa, CpelHssl KUHEeTHYecKas SHeprus XaoTHUECKOTO JBUKCHUS
MOJIEKYJ, CPETHEKBaJIpaTUyHasi CKOPOCTb MOJIEKYJN, KOJMYECTBO TEIUIOThI, BHYTPEHHSSI SHEprus,
pabora raza, ko3pPUIHEHT MOJIE3HOr0 NEHCTBUS TEIUVIOBOTO JABHUraTelis; IPU OMHUCAHUU MPABUIHHO
TPaKkTOBaTh (PU3UYECKUN CMBICI HCHOJB3YEMbIX BEIHYMH, UX O0O3HAUYECHUS M €IUHUIIbI, HAXOIHUTh
(dbopMyIibl, CBSI3bIBAIONINE JAaHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTHMMH BEIMYNHAM;

OTHCHIBATh U3yYCHHBIE AIIEKTPUUECKHIE CBOWCTBA BEUIECTBA U ANEKTPUUYECKHUE SIBICHUS (IIPOLIECCHI),
UCTOJIb3YS (U3UYECKUE BEIMUYMHBI: DJIEKTPUUECKHUM 3apsjl, AJIEKTPUYECKOe IMoJie, HaMmpsHKEHHOCTD
T0JIsI, TOTEHIIMAN, PA3HOCTh MOTEHIINAJIOB; IPU OMMCAHUU MIPABUIIBHO TPAKTOBATH (PU3MUECKUN CMBICT
WCIOJIb3YEMBIX BEIMYHMH, UX 0003HAUEHUS U €AUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE TAHHYIO
(bU3MYECKYIO BETMUUHY C APYTUMU BETUYUHAMU;

aHAIIM3UPOBATh (PU3UYECKUE TMPOIIECCHl U SBJICHUS, UCTONB3YsS (PU3NYECKUE 3aKOHBI U MPUHIIMIIBL:
3akoH BcemupHoro tarotenus, |, Il u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHS MeXaHHMYECKON
SHEpPrUH, 3aKOH COXPAHEHUS HUMITYJbCa, MNPUHIUI CYMEPHO3UIMU CHJI, MPUHIMI PaBHOMPABUS
MHEPLUAIBHBIX CUCTEM OTCUYETA, MOJIEKYIIPHO-KUHETHUECKYIO TEOPUIO CTPOEHUS BEUIECTBA, ra30BbIE
3aKOHBI, CBSI3b CpPETHEH KHUHETHYECKOW HSHEPTruu TEIUIOBOTO IBMXKCHHUS MOJIEKYN C aOCONIOTHOU
TEMIIEpaTypOH, MEPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsjia, 3aKOH
Kynona, nmpu 5ToM pa3nuyarh cloBeCHYIO (GOPMYITHUPOBKY 3aKOHA, €r0 MaTEMaTHUYECKOE BhIPKCHHUE U
ycnoBusl (TpaHHIIbI, 00IACTH ) TPUMEHIUMOCTH;



OOBSICHATh OCHOBHBIC TPHHLMIBI JCWCTBUS MAalIMH, TPUOOPOB M TEXHHUYECKHX YCTPOICTB;
pa3nuyaTh yciIoBUs UX O€30MACHOTO MCIIOJIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

BBITMIOJIHATh ~ SKCIIEPUMEHTHI 110 HWCCIEAOBAHHIO (U3WYECKUX SBICHMA M MPOIECCOB C
MCTOJIb30BAHMEM TIPSAMBIX U KOCBEHHBIX U3MEPEHHH, U 3TOM (OPMYIUPOBaTH MpolieMy/3anaqy u
TUIOTE3y Y4YeOHOro SKCHEpUMEHTa, cOoOMpaTh YCTAaHOBKY H3 MPEUIOKEHHOTO O0OpYyIOBaHUS,
MIPOBOJIUTH OTBIT U (POPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMBIE M KOCBEHHBIE M3MEpEHHsS (PU3MUECKUX BEIMYUH, TPU ITOM BBHIOMPATH
ONTUMAIILHBIA CHOCOO HW3MEPEeHUs] M WCMOJb30BaTh HM3BECTHBIE METOJBI OICHKH ITOTPEITHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAY (HU3NYECKMMU BEIMYMHAMU C HCIIOJIb30BAaHUEM TPSMBIX
W3MEpPEHUH, TpPH HSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBATh peE3yIbTAThl IOJYyYCHHOH
3aBHCUMOCTH (PM3MUECKUX BEIMYUH B BHJE TAOMUI W TpadMKOB, NENaTh BBIBOJBI MO Pe3ylIbTaTaM
WCCIIeIOBAHUS;

coOmoaaTk mpaBuiaa 0e30MacHOTO TPyJa NpPHU NPOBEACHUWH HCCICIOBAHWN B paMKax y4eOHOTO
OKCTIEPUMEHTa, y4eOHO-HCCIIEOBATENBCKOH W TPOEKTHOM JEATENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacdyETHBIC 3aJaud C SBHO 3aJaHHOW (PU3MUYECKOW MOJENBI0, HCIONB3YS (HU3UUIECKHE
3aKOHBI M IPHHIIAIIBI, HA OCHOBE aHAJIN3a YCIOBHS 33/1a4H BHIOMPATh (PH3HUECKYIO MOEIH, BBIACTSAT
¢du3nveckne BeMMYMHBI M (OpMYIBI, HEOOXOAWMBIE sl €€ pemeHHs, TPOBOIWTH PACUETHl H
OIICHUBATh PEATHHOCTbH MOJTYICHHOTO 3HAUYCHUS (PU3MUECKON BEITMYHHEI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTHUECKH HEMPOTHBOPEUYMBYIO  IICTIOYKY
paccyKJeHHU ¢ ONIOPON Ha N3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMS;

UCIOJb30BATh NPU PELICHUU Y4EOHBIX 3aJau COBPEMEHHbIC MH(OPMAIMOHHBIC TEXHOJIOTHUU AT
MIOMCKA, CTPYKTYPUPOBAHUs, WHTEPIPETALUU M HPEICTABICHHUA Y4eOHONH M Hay4YHO-TIOMYJISAPHOH
uHGOpMalUY, NOJYYEHHON M3 pa3lMYHbIX MCTOYHHMKOB, KPUTHUYECKH aHAJIU3UPOBATh MOIy4aeMYIO
nHpopMaIuio;

IPUBOAUTH MPHUMEPHI BKJIaJa POCCHUMCKUX M 3apyOexkHBIX Y4EHBIX-(QU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE NTPOLIECCOB OKPYXKAIOIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B IOBCETHEBHOM MXHU3HHM Ui oOecredeHus
0€30IIaCHOCTH IpH OOpallleHuH C NpUOOpaMU M TEXHUYECKUMHU YCTPOHCTBAMM, Ul COXPaHEHMS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpe/ie;

paloTath B IpyIIE C BBHINOJIHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, IJIAHUPOBATh paObOTy I'PYIIIHI,
palMOHANIBHO —paclpelesiaTh OOS3aHHOCTH M IUIAHUPOBATh JIEATENBHOCTh B HECTAaHAAPTHBIX
CUTyallUsiX, aJEeKBaTHO OLIEHMBAaTh BKJIaJ KaXJOr0 M3 YYaCTHUKOB TIpYIIbl B pelIeHHe
paccMaTpuBaeMoi poOIeMBbI.

K xonuy oOyuyenus B 11 Kiacce npeIMeTHble pe3yJbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPAXATh
Cc(OPMHUPOBAHHOCTh y OOyUarOIUXCS YMEHUI:

JI€MOHCTPUPOBATh Ha MpPUMEpPax poJib U MeCTO (U3UKH B (POPMHUPOBAHUN COBPEMEHHOW HAy4dHOM
KapTUHBl MUpPA, B Pa3BUTHUHU COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B NMPAKTHUECKOW AEATEIbHOCTH
JHo/IeH, IETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHUHBI MUPA;

YUUTBIBATh I'PAHUIBI PUMEHEHUS M3YYEHHBIX (U3NYECKUX MOJENEH: TOUYEUHBIH 3JIEKTPUUECKUI
3apsij, Jyd CBeTa, TOYSUHBIH UCTOYHUK CBETA, AZepHAs MOJIENIb aTOMa, HYKJIOHHAs MOJIElb aTOMHOTO
A7jpa IpU pelIeHny GU3MUECKUX 3a1a4;

pacrio3HaBaTh (PU3MUECKUE SBIEHUS (Mpolecchl) MU OOBSICHATh HX HAa OCHOBE 3aKOHOB
SNIEKTPOJMHAMUKNA M KBAaHTOBOW (DU3UKU: DIEKTpUYECKas MPOBOJAUMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOe, MArHUTHOE JICWCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, SJEKTPOMArHUTHAS MHIYKIHUS,
JeWCTBUE MarHUTHOTO MOJIA Ha TMPOBOJHMK C TOKOM W JABIJKYLIMMCSA 3apsii, 3JIEKTPOMarHUTHbIE



KoiebaHus W BOJIHBI, NPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPAXECHUE, MPeIOMIICHHE,
uHTephepeHIys, Tuppakurs U MOJIIpU3aLUs CBETa, AUCHEPCUs CBeTa, (poTormeKkTpudeckuii ekt
(potorddexT), cBETOBOE MAaBIIEHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aromMa BOJIOPOJA,
€CTEeCTBEHHAs U HCKYCCTBEHHAs pPaJIMOaKTHBHOCTH;

ONMCBHIBATh M3YYCHHBIE CBOWCTBA BellecTBAa (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh DPA3JIMYHBIX CpPEA) W DIIEKTPOMArHUTHBIC SIBJICHHS (IIPOIECCHI),
UCTIONB3Ys (pU3MUYECKHe BEIMYHMHBI: DIIEKTPUICCKUN 3apsl, CUjla TOKa, SIEKTPUYECKOe HANpPsHKCHHUE,
AIIEKTPUYECKOE COIMPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABIXKYINAs cuia, paboTa TOKa,
WHAYKIMST MarHUTHOTO TOJs, cuia Amrmepa, cuia JlopeHma, WHIYKTHUBHOCTh KaTYIIKH, SHEPTHS
AIIEKTPUYECKOTO0 M MAarHUTHOTO TOJICH, MepHoa M YacToTa KoieOaHWi B KojeOaTreIbHOM KOHTYpE,
3apsii M CWiIa TOKa B IIPOIECCe TapMOHHYECKHX 3JIEKTPOMArHUTHBIX KojeOaHWid, (QOKycHOE
paccTosiHMe W ONTHYECKasl CHJIA JIMH3BI, IPU OTIMCAHWH TPABMIILHO TPAKTOBATh (PU3MUYECKHIA CMBICI
WCIIOJIb3YEMBIX BEIIMYMH, UX 0003HAYCHUS U SWHHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO
(U3HUYECKYIO BEIMUWHY C JIPYTUMU BEITUYHHAMU;

OTIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHUS W TPOIECCHI, HCIOIB3yS (U3HUECKUE BEINIMHEIL:
CKOPOCTB JJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M 4YacTOTa CBETA, SHEPTHsS M UMMIYNIbC (HOTOHA,
MepUo TOJypacnana, SHEPTUsl CBSI3M AaTOMHBIX siep, TpPU ONUCAHWHA TPAaBUIBHO TPAKTOBAThH
(U3HYECKUH CMBICIT HCIIOJIb3YEMBIX BEJIUYHMH, WX O0O3HAYCHHS W CIAWHHMIIBI, YKa3bIBaTh (OPMYITHI,
CBSI3BIBAIOINNC JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTHMH BEJIMYWHAMH, BBIYUCIIATH 3HAYCHUC
(hbMBUYECKON BEITUYHHBL;

aHATM3UPOBATh (PU3MUECKHUE MPOIECCHl U SBJICHUS, MCIONB3YS (PU3HUECKe 3aKOHBI W TIPUHITHITHL:
3akoH Owma, 3aKOHBI TOCJEAOBATENIbHOTO U MapajUIeNbHOTO COEIUHEHUS MPOBOJHUKOB, 3aKOH
Jxoyna—JIeHa, 3aKOH 3JIEKTPOMArHUTHOW WHIYKIMU, 3aKOH MPSMOJUHEUHOTO PacrpOCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPETOMJICHUS CBETa, ypaBHEHHE OMWHINTEHHA A
dboTodrddexra, 3aKOH COXpaHCHUS] DHEPIHUH, 3aKOH COXPAaHEHUS HMITYJIbCa, 3aKOH COXPaHCHHs
AIIEKTPUYECKOTO 3apsla, 3aKOH COXpaHEHUS MaccoBOro 4ucia, mocTyinatel bopa, 3akon
pPaZMOaKTUBHOTO paclaja, IpUd O3TOM pa3jiMdyarh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIpaKEHHUE U YCIOBHS (IpaHullbl, 001acTH) MPUMEHUMOCTH;

OTpEJeNATh HAaIpaBJICHUE BEKTOpAa WHIAYKIMM MAarHUTHOTO TOJSl MPOBOJHHKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHua;

CTPOUTH U OIUCHIBATh N300pakeHHe, CO3/1aBaeMO€ INIOCKUM 3€pKaJIoM, TOHKOM JTMH3011;

BBITIOJIHATh  OKCIIEPUMEHTBHl IO HCCIEJOBAaHHIO (PU3UYECKHX SBICHUM U TPOLECCOB C
WCIIOJIb30BAHMEM MPSMBIX M KOCBEHHBIX M3MEPEHHI: Mpu 3TOM (HOpMyIupoBath npobiemy/3agady u
TUNOTe3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOro o0opynoBaHus,
MIPOBOJUTH OMBIT U GOPMYIUPOBATH BHIBO/IBI,

OCYILIECTBIISITh MpPSIMbIE M KOCBEHHbIE H3MEpeHUs (M3MYECKHX BEIUYMH, MPU ITOM BBIOMpPATH
ONTUMAJIBHBIA CIIOCO0 H3MEPEHUS U HCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKH MOTPEUIHOCTEl
U3MEPEHUN;

HCCIEeIOBaTh 3aBUCHUMOCTH (PU3MYECKHX BEIWYHH C HCIOJIb30BAHHUEM MPSMBIX H3MEPEHUN: MpHu
3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHUPOBATH PE3YNbTAThI MOTYYCHHON 3aBUCUMOCTU (PU3NUECKUX
BEITUYMH B BUJIE TaONHII U TpadUKOB, AeNaTh BBIBOABI IO Pe3yabTaTaM HCCIIEI0BAHUS;

coOnrofaTh mpaBmiia OE30MAaCHOTO TpyJda MPU NPOBEICHUHM HCCIEIOBAaHUI B pamMKax yueOHOTro
IKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATENbCKOM M NPOEKTHOM JESITEIbHOCTH C  HCIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHHUS;

pemath pacy€THBIE 3aJa4d C SBHO 3aJlaHHOW (PU3UYECKONW MOJENbI0, HCIONb3ysd (U3NYECKUE
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3aJ]aud BBIOMPATh (PU3UUECKYIO0 MOJEINb, BEIACTSATh



¢usznueckue BeMMYMHBI U (GOPMYJBI, HEOOXOAMMBIE Uil €€ pelIeHUs, MPOBOIAUTH PACU€Thl U
OLCHUBATL PCAJIbHOCTDH IMMOJTYYCHHOI'O 3HAYCHU A d)H3quCKOﬁ BCJINYUHDBI,

peuaTtb KAauYCCTBCHHBIC 3aJa4dyu: BBICTpanBaTb JJOTUYCCKU HCIIPOTUBOPCUNBYIO LCIIOYKY
paccyXJeHHul ¢ ONOPO Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

HCIIOJIb30BAThH P PCHICHUU y‘-Ie6HBIX 3ala4 COBPCMCHHBIC I/IH(i)OpMaLII/IOHHBIe TEXHOJIOTUU JIA
IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMU M IPEACTaBICHUs Y4eOHOM M Hay4yHO-HOIYJSPHOU
I/IH(i)OpMaHI/II/I, HOJIy‘IGHHOI;'I M3 Pa3JIMYHbIX MCTOYHUKOB, KPUTHUYCCKHU AHAJIU3UPOBATH I10JIyHaCMYIO
WH(POPMAIIHIO;

OOBSICHATH TPUHIIMITBI JEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3iyaTh YCIOBHS
uXx 0€3011acCHOTO MCIIOJIb30BaHMSI B IOBCEJHEBHOM KU3HU;

MPUBOANTH MPUMEPHI BKJIA/Aa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE TTPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCII0JIB30BAaTh TCOPETUYCCKUC 3HAHUA I10 (1)I/I3I/IKC B HOBCGHHCBHOﬁ JKU3HU 151 obecrieueHus
0€30MaCHOCTH TIPH OOpalleHUH C NMPUOOPAMU M TEXHUYECKUMHU YCTPOWCTBAMH, Ui COXPaHEHHS
3II0OPOBBSI U COOTIOJICHHUSI HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY)KAIOIIEH Cpeie;

paboTaTh B IpyIIE C BBHIIOJIHEHUEM Pa3IMUHbIX COLIMAIBHBIX POJIEH, IUIAHUPOBATh pabOTy IPYIIIHI,
palluOHAJIBHO pacCnpeaciiaThb 00s13aHHOCTH | IIaHUPOBATE JCATCIBHOCTH B HCECTAHAAPTHBIX
CUTyallMdaX, aJCKBATHO OLCHMBATH BKJIaJ] KaXAOTO0 M3 YYAaCTHUKOB TPYIIbLI B PCIICHUC
paccMaTpuBaeMoi MpooOJIEeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosimuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM
Ne n/m Konrtpoabubie | Ilpaktuyeckue | (uudpoBbie)
MPOrpaMMBel Bcero
padoTnl padoTnl oGpa3oBaTejbHbIE
pecypcbl
Paznen 1. ®PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3 6 1 1
AKOHBL COXPAHCHIDL B MEXALHKeS https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAMHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Pazpnen 4. QJIEKTPOJAUHAMUKA

bubmuoreka [JOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBINM 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoaunuyecTBOo yacon gﬂeKTPOHH],]e
Ne n/m HaumeHnoBaHue pa3ieioB M TeM NPOTrpPaMMbl B Konrposabubie | Ilpakrtuyeckne | (uupposbie)
cero padoThbI padoThbI o0pa3oBaTejibHbIE
pecypcbl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKHe U 3JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KoJIeOaHus https://m.edso0.ru/7f41c97¢c
29 MexaHn4ecKue U JIEKTPOMArHuTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2.3 O 10 3
frka https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEMATIBHON TEOpUH bubnuorexka [JOK
3.1 4 1
OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
N bubmuoreka [JOK
4.1 6
DIIEMEHTHI KBAHTOBOH OIITHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE AP0

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;f:;icl)_.[ r(3/1§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 O6o01maroriee MOBTOPEHHE 4 ft?rfsnll;l ;f:(;::)g r(lj/I;f41097c
Hroro no pazneny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

1. ®dwusuka, 10 knace/ KacesHOB B.A., O01IECTBO ¢ OTpaHHYEHHOW OTBETCTBEHHOCTHIO
«IPODAy; Akimonepnoe oo6mectBo «M3marensctBo «lIpocBemenue»
2. ®dusuka, 11 xnace/ KacbsiHoB B.A., O0mIecTBO ¢ OrpaHHYEHHONW OTBETCTBEHHOCTHIO

«IPODA»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA
1.  TIIporpamma kypca ¢pusuku ans 10—11 xinaccos. ba3zoBeliil ypoBeHs (aBTop B. A.

KacpsHOB)

2. «Dwuswmka. 10 xmacc. bazoBsiil ypoBeHb

3. @wuswmka. 10 knacc. ba3oBblil ypoBeHb. YUEOHUK € JIEKTPOHHBIM TPUIIOKEHUEM (aBTOP
B. A. KacesinoB). ®dusuka. 10 xiace. bazoBeiit ypoBens. MeTtonuueckoe nocodue (aBrop B. A.
KacpsnoB). 3. @usuka. 10—11 knaccsl. bazoBeiif ypoBens. @usuka. 11 kinacc. ba3obrit
YpOBEHb. YUEOHHK C 3JIEKTPOHHBIM NpuiiokeHnneM (aBtop B. A. KacbsHoB).

4,  ®wuswuka. 11 xmacc. bazoBerit ypoBenb. Metoanueckoe nmocooue (aBrop B. A. KacksHOB).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1 http://nsportal.ru - connanbHas ceTh pabOTHHKOB 00Pa30BaHUsI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoure.

3 http://festival.1september.ru/articles/ - dbectuBanp nmegarorndeckux uaei «OTKPBITHINA YPOK».
4 http://www.fizika.ru/ - caiit s yauteneit GU3MKH U UX YICHUKOB.

5 http://www.physics.ru/ - maTepuaisl mo Gusuke.

6 www . ege .edu.ru - uadopmarnroHHbIi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komwtekuus [{OPoB






