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HOACHUTEJBHASA 3AIINCKA

[Tporpamma 1no ¢usuke 06a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPENOJaBaHUs Y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX  OpraHu3amusx Poccuiickoii ~ denepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMEI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydenun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENIbHOCTHOIO noaxoaa. Ilporpamma no ¢usuke cooTBETCTBYET
tpeboBanussM PI'OC COO k mIaHUPYEMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4eHHs, a TAaKK€ YYUTHIBAET HEOOXOAMMOCTh pealM3allMM MEXIPEIMETHbIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMH YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeaMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IpEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHwHs.

®du3nka Kak HayKa 0 HauboJiee 00IIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B KAYECTBE y4eOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab30BaHWE W aKTUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpelenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHMIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHs] HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3nKkn BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢husuku 1isi ypoBHS CpeHero o01iero o0pa3oBaHMs MOJOKEH Psl UIEH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (M3UKH, BKIIOYACT KaK BOIPOCH! KIACCHYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAUMHEH BOKPYT
¢uznueckux Teopui. Begymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BELIECTBE U MOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenanosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpobIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku npeamnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoesn »skonozcusayuu peasu3yercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUs MpoOIeM pallMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUI O CTPYKType MOCTPOEHUs



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeATEbHOCTHBIN MOIX0 B Kypce (DU3UKU pealln3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (uU3UKe OOBEIWHEHBI B OONIUN CIHCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
npolecca UCXO0/s U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHaleHUs KabuHeTa ¢uzuku. IIpu s3Tom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHuE yAenseTcs PeleHUI0 pacu€THBIX U KaueCTBEHHbIX 3ajad. [lpu stom
JUIsL pacu€THBIX 337124 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJaHHON (PU3NYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfela
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABIISIIOTCSL 33aJjaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3UYECKUX SBJICHUH M IPOLIECCOB B
OKpYXKarolIe >KU3HHU, TpeOyromue BbIOOpa (PU3MUECKOW MOJCIH Ml CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
o0ecrieyeHn0 yyeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro LuKia. B xabunere
(bU3UKN TOJHKHO OBITH HEOOX0ANMOE JTadopaTOpHOE 000PYIOBAHNE JIISI BHITIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyIoBaHue.
JleMoHCTpauoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ecnedynBaeT MOCTAHOBKY NEPEYUCIEHHBIX B MPOrpaMMe I0
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMpakTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHMM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX JTAOOPATOPHIA.
OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUU SBIISIOTCS:
e (dopMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCAd K HAyYHOMY H3YYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAyYHOM METOJ€ TO3HaHUS U (popMHpoBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHHS C UCIOJIb30BAHNUEM (PU3HUECKUX 3HAHUH U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O poiH (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHA.

JocTiwkenne 3TUX Lenel oOecrneyrBaeTcsi pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
M3y4deHus Kypca GU3NKUA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMHA MNPUMEHATh TEOPETUUYECKUE 3HAHUS Il OOBACHEHUSA
(Gu3nyecKkux SIBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHbIX 33Jad C SABHO 3aJaHHON (u3nyecKoin
MOJIENIBIO, 3aJay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

® [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeny;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHX
OKCIEPUMEHTOB, aHalW3a M  UHTepOpeTanuu  MHPOPMALUHU,  ONpeleIeHUs
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3yibTara;

® CO3/IaHUE YCIIOBHH JJISI Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEA0BATEIBCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYMTENb JI€l1aeT BbIOOp INpPOBEAEHUs J1a00OpaTOpHBIX paldoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

COJAEP/KAHUE OBYYEHUSA
10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o npupoje. HayuHble MeToabl MO3HAHUSA OKpyXkarouiero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MMPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (usndeckux siBjIeHWid U npoieccoB. Hayuneie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPHH. [ paHUIIbl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.

Llemoncmpayuu

AHanorosbie U TU(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYHKHU.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBuKeHHE. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckoOpocTh (CpenHsisl CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U YCKOPEHHE
MaTepUATBbHOW TOUYKH, MX TPOEKIMH HA OCH CHCTeMbl kKoopauHaT. CloKeHHe NepeMeleHui u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWKeHUe. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NEPEMEIICHHS MaTEpUAIbHONW TOUKH OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaICHMUS.

KpuBonuueiiHoe naBmxeHue. J[BU)keHHE MAaTepuaibHOM TOYKM TIO OKPYKHOCTHU C
IIOCTOSIHHOW T10 MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
gacToTa oopanienus. L{eHTpocTpeMUuTenbHOe YCKOPEHHE.



TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHApAJIOB, LIEMTHBIE U PEMEHHBIE MEPEIayu.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, UILTIOCTPALIUS KHHEMATUYECKUX XapaKTEePUCTUK IBUKEHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmronenne aBmkeHus Tenna, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTATBHO.

N3mepenne yckopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocT Ipu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne HepaBHOMEPHOTO ABHIKEHUS € LEIIbIO ONPEAEIEHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHONIEHUS ~ MEXAYy  OYTSAMH,  NPOWICHHBIMH  TEJIOM  3a
MOCJIEA0BATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHHU IPH PABHOYCKOPEHHOM JIBUKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABUKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anmuies. [lepBoiii 3akoH HptoToHa. UHEpiManbHbIE CUCTEMBI
oTcuéra.

Macca Ttena. Cwuna. IlpuHnun cynepno3uuuu cui. Btopoit 3akon HerooTona s
MaTepUalIbHOM TOUKHU. TpeTuit 3akoH HbroTOHA 7151 MaTepHalibHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIBKEHUS U cuia TpeHus nokos. KoadduimenT tperns. Cruna COnmpOTHBIICHUS
IIpY JIBU>KEHUU Te€JIa B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalareibHOE ABUKEHUE A0COTIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCHUTEIBRHO OCH BpamieHus. [lnedo cuibl. YclioBUsST paBHOBECHUS
TBEPAOIO TeJA.

TexHuueckue yCTpOMCTBA W NPAKTUUYECKOE MPUMEHEHHUE: MOAIIUIHUKN, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue CHI.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHUs TBEpAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

W3ydenue ABm>keHUs OpycKa 10 HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYXUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaHeHusn 6 MmexanukKe

NMnynbsc MatepuanbHOM TOUKH (T€a), CUCTEMBI MaTepUAIbHBIX TOUYEK. MIMIynbe cuiibl U
W3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHECHHS UMITYJbca. PeakTHBHOE IBUKEHUE.

Pabota cunpl. MOIIHOCTD CHJIBI.



Kunernueckast sHeprus marepuaibHOH TOUKU. TeopemMa 00 M3MEHEHMHM KHHETHYECKOH
JHEPIUU.

[TorennmanbHas sHeprus. [loTeHIManbHAsA SHEPTUS YIIPYTO Ae(POPMUPOBAHHOMN MPY>KUHBL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMAIbHbIE CUJbl. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
MU3MEHEHHUEM MEXaHNYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHHUYeCKHEe yCTPOMCTBA M IPAKTHYECKOE IMPUMEHEHHUE: BOLOMET, KONEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

[Tepexox moTeHIIMATFHON SHEPTUN B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbl C M3MEHEHHMEM MEXAaHMYECKON SHEpruu Teia Ha
IIPUMEpPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipHasi pM3MKa M1 TepPMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX OMBITHOE 000CHOBAHHE.
bpoynoBckoe aBwxkenue. uddysus. XapakTep IBMKEHUS U B3aUMOACHUCTBUS YaCTHUI]
BeulecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPIABIX Tel U OOBSICHEHHWE CBOWCTB
BELIECTBA Ha OCHOBE 3THUX Mozeneil. Macca u pasmepbl Moiekyn. KommdecTBo BelecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnenps uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOpUU
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYECKOM »Hepruu
TEIJIOBOTO JBM>KeHMs dactull rasa. [llkama temneparyp KensBruHa. ['a30Bble 3aKOHBI.
YpaBuenne MenneneeBa—Kuaneiipona. 3akon JlanpToHa. M3ompoueccsl B MACaJIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe mpencTaBieHre U30IMPOoILECCOB: N30TEPMa,
u30xo0pa, nzodapa.

TexHUuyecKkue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Llemoncmpayuu

OnbeIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BeEIlecTBa, Qororpaduu MOJEKYI
OpraHUYEeCKHUX COCAUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Monens onbita IlITepHa.

OnbIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopenb, HUTFOCTpUPYIOIIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpezneneHnre Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHil o0béma
KOMHATBHI, IABJICHHS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamMuueckass cucTteMa. BHYTpEeHHsS 3HEPrus TEPMOJMHAMUYECKOM CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO
UJeaIbHOTO ra3a. Buzsl Teronepesayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHAas
TEIJIOEMKOCTh BelecTBa. Koan4yecTBo TEIIIOTHI IIPH TEIUIONEpeaaye.



[Tonsstue 00 ammaGatHOoM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHneHue
MEPBOIo 3aKOHA TEPMOAMHAMUKHY K H3ompoleccaM. [ 'papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoannamMuku. HeoOpaTuMOCTh IPOLIECCOB B IIPUPO/IE.

TemoBeie MamuHbL. [IpuHIUIIBL AEeHCTBUS TemIoBbIX MaluH. [IpeoOpa3zoBaHus 3HepTUU B
TeIIoBbIX MamuHax. KoaddumuenT nonesnoro aeictBus teruioBod Mammuubl. [{ukn Kapao u
ero K03 GUIUEHT MMOJIE3HOTO ASHCTBHS. DKOJIOTHUYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: JBUIAaTElIb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JEHCTBHEM C)KaTOr0 BO3JyXa, HarpeBanue 3¢Qupa B JAaTyHHOU TpyOke HyTEM
TpeHUs (BUICOAEMOHCTPAIINSA).

N3menenune BHyTpeHHEH 3Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaade.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoit TypOHMHBI, IBUTATEINsl BHYTPEHHETO CTOPAHUsI, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne w KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachlmeHHblil map. YaenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT JABJICHMUS.

TBépnoe Teno. Kpucrannnueckue u amopdubie Tena. AHU30TPOINUS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramasl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KaJIOpDUMETpP, TEXHOJOTUU I[OJIyYEHHS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHCIeE
HaHOMaTEpHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX MTAPOB.

Kunenve npyu moHMKEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIAKHOCTH.

Habmonenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

M3MepeHne OTHOCUTENBHOM BIAKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnekmpocmamuxa

OnekTpuzanust Ten. OJEeKTpUyeckud 3apsan. JlBa Buga AJIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJAHUKHU. 3aKOH COXPAHEHUs AIEKTPUUECKOTro 3apsia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpuyecKHil  3aps.
Onexkrpuueckoe mnoise. HanpskéHHocTh anekTpuueckoro nossd. IlpuHumn cynepnosunuu
AIIEKTPUYECKHUX Moiel. JIMHNN HanpsHKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocrarmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DneKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEPrus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE DJIEKTPONpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu



YCTpOoUCTBO U IPUHLUII ACHCTBUSA 3JIEKTPOMETPA.

B3auMopeiicTBrue HadIEKTPU30BAHHBIX TEJL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IT0JIE.

DneKTpocTaTH4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIAAW  IIJIACTHH,
PACCTOSIHUS MEXAY HUMH U TU3JIEKTPUIECKON IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUYECKOTO TOKA. MICTOUHMKM TOKA.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY aensHoe CONPOTHUBIICHUE BEILECTBA.
ITocnenoBarenbHOE, MapauIEIbHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoymns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNeKTpOABUKYIIasl CUJIa U BHYTPEHHEE COIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DNeKTpOHHas IPOBOAMMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpPUMECHass MPOBOAMUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUUYECKUII TOK B pPACTBOpax M paciulaBax »>JEKTPOJIMTOB. DJIEKTPOJIUTHYECKAs
JUCCOIUAIUS. DIEKTPOJIU3.

DJNIeKTpUYECKHl TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHnueckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETP, BOJIBTMETP,
peoctaT, HCTOYHHUKHM TOKA, JJIEKTPOHArpeBaTelbHbIE NPUOOPBI, 3JIEKTPOOCBETUTENbHBIE
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH IMOJl, TEPMHUCTOPBHl M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM JTNOJI, TajbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, IUJIOIIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepHuaia.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMKYLIEH cuiibl. KOpoTkoe 3aMbpIKaHHE TajJbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS METAJNIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OnHOCTOPOHHSS MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne AJEKTPOABIKYIIEH CHUJIbl  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHBIICHUS.

HabGnronenue anexrponusa.

Me:xnpeamerHblie CBA3H



N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oCymIecTBISieTCS C y4ETOM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

Meosicnpeomemuuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYUHA, 3aKOH, TEOpHs, HAOIIOJACHUE,
9KCIIEPUMEHT, MOJICTIUPOBAaHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: peumieHHEe CHUCTEMbl ypaBHEHMH, JHMHEWHHas ¢yHKuus, mapabona,
runep6oma, ux rpaduku ¥ CBOWCTBA, TPUTOHOMETpUYECKUE (YHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX IPOEKLIUU Ha OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JABMKEHHE B JKUBOM mpupoje, auddysus, ocMoc, Termioo0MeH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEILECTBa,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKUE
CBOICTBa METAJNIOB, SJEKTPOJIUTHUECKAS JUCCOIUAINS, TaTbBaHHUKA.

l'eocpaghus: BIaXXKHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHKE IBWKEHUHN C MCIONIb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIUIHUKK, WCIOJIh30BAHME 3aKOHA COXPAHEHHUS HMITyJIbca B TEXHUKE (pakeTa,
BOJAOMET M JpYyrue), JBUTATEeNhb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMIIBHHUK, KOHAWIIUOHEP, TEXHOJIOTUH TOIYUYEHHS] COBPEMEHHBIX MAaTEepPHUaIoB, B TOM YHCIIE
HAHOMATEepHallOB, M  HAHOTEXHOJOTHH,  OSJEKTPOCTAaTHYecKass  3alluTa,  3a3eMIJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPUHTEP, OJIEKTPOHATpPEeBATEIbHBIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIC IPUOOPHI, TATbBAHUKA.

11 KJIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAcHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3auMozaeicTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe moJe.
Bekrop marauTHONM MHAYKIMY. [[pyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTiHa TMHWI MarHUTHON MHAYKLUU TOJIS TIOCTOSIHHBIX MArHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa NMHMHA MHIYKIMM MarHMTHOIO IOJIA
JUIMHHOTO TPSIMOTO MPOBOJHHKA M 3aMKHYTOT'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, €€ Moaynb W HampaBleHHE. /[[BHKeHHE 3apsOKEHHOM 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHne anekTpoMarHWTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW WHIYKIUU.
ONEeKTpOABMKYIIAs CUJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekTpuyeckoe moiie. DNEKTPOABIIKYIAs CUla MHIYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHUE: TOCTOSHHbIE MAarHuThI,
AJIEKTPOMArHUTHI, MJIEKTPOJIBUraTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIvHUM MHIYKIMY MAarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHME DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenna.

3aBUCHUMOCTD 3JICKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

N3yuenne MarHuTHOTO MOJIsI KATYHIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pazpnen S. KoneGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMueckue kojeOaHus. [‘apmonHuueckue
kosebanus. Ilepumon, wactora, amrmumryna u  ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHeprun
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UAEATBHOM
KOJIeOATeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHHYeCKMMU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHe KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITITUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSKEHMUSI.

Tpancdopmarop. [IpousBoactBo, mepemgaya W HOTPEOJIEHUE 3IEKTPUUECKOW SHEPTHUU.
OKOJIOTUYECKME PUCKM TpU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
TeHEepaTop NEPEMEHHOI0 TOKA, JINHUU JIEKTPOIIepeiad.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cCUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUn
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBaHue CBOWCTB BBIHYKICHHBIX KOJICOaHUI.

Hab6nronenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa U HAaNpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIeOaHUH.



Pe3onanc mpu mociaenoBaTeqIbHOM COEAVMHEHUM PE3NUCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOPA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
MaccChl Ipy3sa.

HccnenoBanne IepeMEHHOIO TOKAa B ILENM W3 IOCIEJOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE 60IHbL

Mexanuueckre BOJIHBI, yciIoBUs pacnpoctpaHenus. Ilepuon. CkopocTs pacrpocTpaHeHus
U JuHa BojHBL. [lomepeuHble W TMpOAONbHBIE BOJMHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anekrpomaruuTHOi BoiHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispusanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[lkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIIBI pagnoCBA3M U TeneBuaeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOILIEH CPEebl.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, Pajap, pajuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

HaOnronenue oTpakeHus U MpeJoMIIeHNUs MEXaHUYECKUX BOJIH.

HaGnronenue nnrepdepeHunu 1 AuQpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOH pE30HaHC.

HabGmronenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, THTepepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETA B OTHOPOIAHON Cperie.
JIyu cBera. ToueUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKkOHBI IpeIOMJIEHHs cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yros IMOJHOTO BHYTPEHHETO
OTpaXKEeHHUS.

Hucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

CoOuparomue M paccenBaromue JuH3bl. ToHkass suH3a. DOKYCHOE pAacCTOSHUE U
ONTHYECKasl cuijia TOHKOM JuH3bL. [locTpoeHune n3obpaskeHuil B COOMpAIOIUX U pacCEeUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBast ontuka. WuTtepdepenuus cBera. KorepeHTHble HMCTOYHHMKH. Y CJIOBHUS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOYHHKOB.

Hudpakmus cBera. [Judpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATUYECKOTO CBEeTa HA NU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(paKIMOHHAS
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpsimonuHeiHOEe pacHpocTpaHEeHHE, OTpakeHHWE U MperoMieHue cBeTa. OnTuueckue
PUOOPHI.

[TostHOE BHYTpEHHEE OoTpakeHne. MoJiellb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOTa.

HabGnronenue naTEepPEpeHITNN CBETA.

Habmonenue nudpaxiuu cera.

Hab6mronenue qucnepcuu certa.

[Tomyuenue ciekTpa ¢ MOMOIIbIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3mepenue nokaszatesns IpeIoMIICHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMe [JICHHE BPEMEHHU U COKPAILEHUE JITTUHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHmoB80i ONMUKU

®oronsl. ®opmymna I[lnanka cBs3u SHEpPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMIYIIHC
¢doroHa.

OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHU4YecKne yCTPOWCTBA M TPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

Hccnenoanue 3aKk0HOB BHEHTHETO poToddexTa.



CBeTOoanOI.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vyactuil. [lmanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexoae aToMa ¢
OJIHOTO YpOBHSI BSHepruum Ha Jpyrol. Buasl cnektpoB. CrexkTp YpOBHEW 3HEpPruMM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactull. Boauel ae bpoitnsa. KopnyckyasipHO-BOJHOBOW JTyalu3M.
CHoHTaHHOE U BBIHY)KJEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTb  CTPOCHMS  sApa. OTtkpbITHE
panuoaktuBHOCTU. OnbITH Pezepdopra mo onpeesneHuo coctaBa paguoakTUBHOIO U3ITyYEeHHUS.
CgoiictBa anb(da-, 6eta-, raMmma-u3Iy4eHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.
OtkpeiTue npoTOHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenOepra—lBaHeHKko.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usiyuenue. 3akoH
PaAMOaKTUBHOIO pacmaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
SAnepHele peakuuu. [lenenne u CUHTES siEp.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAepHON
HHEPreTUKHU. DKOJIOTUUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Mertobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIE B3auMoecTBusA. EquHcTBO hrsnueckoit KapTUHBI MUpa.
TexHuueckue ycTpolCTBa U MPAaKTHUYECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.
Llemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKoB 4acTUIl (110 TOTOBBIM doTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHA
Ortanbel pa3BuTHs  acTpoHoMuu. llpukiiagHoe ¥ MHPOBO33pPEHUECKOE 3HAUYEHHUE
aACTPOHOMHUHU.
Bun 38é€31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.
Conneunas cucrema.
Connue. Conneunass akTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPHUCTHKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MbBI



[JIABHOW TIOCJIEOBATEIIBHOCTU. 3aBHCHUMOCTb «Macca — CBETHMMOCTb» Ul 3BE3] IJIaBHOM
nocjeaA0BaTenbHOCTH. BHyTpeHHee crpoeHne 3BE3M. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLMu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [IyTe — Hamia I'anaktuka. [lonoxxenne u aukenne Connua B ['anaktuke. Tumnbl
rajakTuk. PaguoranakTuky v kBasapsl. UEpHBbIE ABIPHI B SApaXxX rajakTHK.

Bcenennas. Pacmmpenne Bcenennoif. 3akon Xa06ma. Paz0eranme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumtoneHnss HEeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHUM
JUIsL OIIPEJCNICHUS MOJIOKEHHsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHoro nostymapus 1 sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, muiianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YellOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npeCTaBIeHNN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UYECKON KapTHHBI MUpa B OOIIEM PSIY
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IIPEJICTABICHUH O IPUpOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBIseTcsl ¢ Y4€TOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
IpU3HAKU NI0J100US TPEYTOJIbHUKOB, ONPEIeNIEHNE TUIOIAU MIIOCKUX (puUryp u o6bEma te.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IPUpOJE, NCHCTBUE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIM4YecKass CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (GoTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonozusi: TUHUN 3JEKTpOIEpeiady, T€eHEPaTOp MEPEMEHHOrO TOKA, 3JIEKTPOIABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJTHEUHas OaTapest.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA



OcBoenne yuebHOro mnpeamera «®dusuka» Ha ypoBHE CpeaHEro oOIIero oOpa3oBaHUS
(6a30BBIA  YpPOBEHB) JIODKHO  OOCCTHEUHUTHh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DH3HMKa» TOKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHUI, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacuipeHe XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  O0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 00IIECTBa;

NPUHIATHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEeMOKPATHUYECKHX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAaMOYIIPABICHUN B 00pa30BaTEIbHON OpraHU3aIlHH;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU ¥ HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTApPHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUS

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaKAIAHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKCHHUSM POCCHHCKHX
yu€HBIX B 007acTU (QU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIOCOOHOCTh OIICHWBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyILIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIFOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpeC K pa3IU4HbIM cdepaM NpodecCHOHANbHON JesATeIbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymei
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIJIaHBI,

TOTOBHOCTb M CITIOCOOHOCTH K 0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 9K0JIOrH4€eCKOT0 BOCTUTAHUS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOoOiIem;

IUIAaHUPOBAaHUE M OCYLIECTBICHHME JIEHCTBHI B OKpY’Kalolled cpelie Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

pacuiMpeHre OmbITa JeATeNbHOCTH JKOJOIMYECKOW HaNpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHU 10 (Ppr3uKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUs (HU3UUECKOIN HAYKH;

OCO3HAHHE IICHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B TPOIIECCe M3YUEHUST (PH3UKU
OCYILECTBIISATh MMPOEKTHYIO U UCCIIEA0BATEIbCKYIO NEITEIbHOCTh UHANBHYATbHO U B TPYIIIIE.



METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue AecTBUA:

CaMOCTOSITeNIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENENATh UEIU ACSITEIbHOCTH, 331aBaTh IAPAMETPhl U KPUTEPUHU UX JOCTUKEHNUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH PEHICHUs IPOOJIEMBI C YUETOM aHallM3a UMEIOIIMXCS MaTepHaIbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBbHOCTh, OLEHUBATH COOTBETCTBHE pPE3YJbTAaTOB LEJSM,
OIICHUBATh PUCKHU MOCIIEACTBUI IESITEIBHOCTH;

KOOPJIMHHUPOBATh M BBIIOJIHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWMHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEHICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciienoBare/bCKue A1eHCTBUS:

BJIQ/IeTh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU U MeToAamu (pu3mdeckoi
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKOM M MPOEKTHON AESITeTbHOCTH B 00NacTu
($u3HKH, CTTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUs 3a/1a4
buznYecKOro cogepxKaHus, MPUMEHEHHUIO Pa3INYHBIX METO/I0B MTO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYCHHIO HOBOT'O 3HAHUS, €r0 HMHTEpIIpETaluH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpPH
CO3/IJaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKY,

BBISIBJIATh [PUYMHHO-CIICICTBEHHbIE CBSI3W U aKTyaJlM3UpOBATh 3aJady, BbIABUIATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHTBhl MJIA JI0KAa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJTM3UPOBATh IMIOJYYEHHBIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OLICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33a/J]aud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTH 3HAHUS M0 (PU3UKE B PAKTHUECKYIO 001aCTh KU3HEIEATEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TMOJyYeHUs WHOOpMAIMU (PU3HUECKOTO COACPIKAHUS U3 UCTOUHUKOB
pa3HbIX THWIIOB, CAMOCTOSTENIbHO OCYUIECTBJIATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
WHTEpIPETAIH0 HHOOPMAITUU PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEpEIKEHNs, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€30MacCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOTO COJEPKaHHS B pasIuyHbIX (opmatax ¢ yd€Ttom
Ha3HaYeHWs WHGOpPMAlMM ¢ [ENeBOW ayIAUTOPHH, BBIOMpas ONTHUMAIBHYIO (opMy
MIPEICTABJICHUS U BU3YaTU3aIINH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JEATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHGIMKTHBIX CUTYallMi U CMSATYaTh KOHQIIUKTHI;



pPa3BEPHYTO MU JIOTMYHO M3JIAraTb CBOK) TOYKY 3PEHUS C MCIOJIB30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBUYaTbHOU PaOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTHBA;

IPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA 1O €€ INOCTHMKEHUIO: COCTAaBJATH IUIAH JACHCTBUM, PACHPENCIATh POIAU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeayaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEU C IMO3ULUMHA HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBJIATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYalMSX,
MPOSIBIISATHE TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENBHYIO NEATEIBHOCTh B 00JacTu (QPU3MKU U
ACTPOHOMUH, BBISIBJISITH ITPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,

CaMOCTOSITEJIbBHO COCTABJISITh IUIAH PELICHUs] PacUETHBIX M KauyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJTHCHUSI MPAKTUYCCKOW paboThl ¢  Y4ETOM UMEIOMIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MIPEANOYTECHUH;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIUUA B 00NACTH (PU3UKH,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEILHOCTH, OIICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BIIAJICTh HAaBBIKAMHU MO3HABATEILHON PEe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JTEUCTBUI
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;

WCIIOJIH30BATh MPUEMBI pedISKCHH JIJIsl OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEILHOCTH;

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATN3€ PE3YIHTATOB IEATEIHHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mporecce 1oCcTHKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOSHUS MPOTPAMMBI 110 (DU3UKE TS
YPOBHSI CpeHEro O0IIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPE/IoIaralomuii copMUpoOBaHHOCTE:

CaMOCO3HaHUsl, BKITIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAINPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIOCOOHOCTh aJalTUPOBATHCA K HMOIMOHAIBHBIM
WU3MEHEHUSM U TPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOMICH CTPEMJICHHE K JOCTIKEHUIO IEIH U YCIEXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;



OMMATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TMOHUMATh 3MOILMOHAIBLHOE COCTOSHUE NPYTHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMATILHBIX HABBIKOB, BKJIFOUAIONIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

NPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenusi B 10 kJjiacce mpeIMeTHBIE Pe3yabTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMECHHM:

JEMOHCTPUPOBATh HA TMPUMEpAX POJib U MeCTO (hM3MKU B (POPMUPOBAHHH COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU M TEXHOJIOTHM, B MPAKTUYECKOU
JIeITEeIILHOCTH JIFOACH

YYHUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJCNICH: MaTephaibHas
TOYKA, WHEPIUAIbHAS CHCTEMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, WACATbHBIA ra3, MOICITH
CTPOEHUS Ta30B, KUIKOCTEH M TBEPJIBIX TEJ, TOYCUHBIN AIEKTPUUECCKUN 3apsij MpU PEIICHUU
buznyecKuX 3a/1a4;

pacno3HaBaTh (U3HYECKHE SBICHUS (IIPOLIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA U AJICKTPOJIUHAMUKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE [BI)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBKCHHE 110 OKPY)XHOCTH, WHEpLHUs, B3amMmozecicTBue tei, auddysus, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHE JKUIKOCTEH M TBEPABIX TeJ, M3MEHEHHE O00BbEMa Tell NpPH HarpeBaHUU
(oxJMakJIeHUn ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHHE, KOHICHCALIUs, TIJIaBJICHUE, KPUCTAILTA3AIIHS,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, IOBBILICHUE JAaBJICHUS ra3a MPU €r0 HarpeBaHUU B 3aKPBITOM
COCyJie, CBA3b MEXAYy MapameTpaMyd COCTOSHHUS rasa B H30IPOILECCax, AJIEKTpU3alUs Tel,
B3aUMO/ICUCTBUE 3aPsI0B;

OTMCHIBATh MEXAHMYECKOE JIBFDKCHUE, UCIONB3YS (PM3HUECKHUE BEIUYHHBI: KOOPIMHATA,
yTh, NEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla, UMITYJIbC Tela, KHHETUYeCKas
SHEPTUs, TOTCHIMAJIbHAS HSHEPrus, MeXaHWdeckas padoTa, MEXaHHYecKash MOIIHOCTh; IpHU
ONMHMCAHUM TPABUJIBHO TPAKTOBAaTh (PU3MYECKHI CMBICT HUCHOJIB3YEMBIX BEIUYHMH, WX
0003HaYCHHS U €UHUIIBI, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUUUHY
C IpYTrUMH BEJIMUYUHAMH,

OTNUCHIBATh HW3Y4YEHHBIC TEIUIOBBIC CBOWCTBA TN M TEIUIOBBIC SIBICHUS, HCIIOJIb3Ys
dusznyeckne BeIMYMHBI: JaBIEHHWE Tas3a, TemIepaTypa, CpeAHss KUHETHYecKas JHEprus
Xa0TUYECKOTO JIBMKEHUS MOJIEKYJ, CpPEIHEKBAApaTUYHAs CKOPOCTh MOJEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprusi, pabora rasza, Kod((UIKMEHT IMOJIE3HOTO JEHCTBUS TEIMIOBOTO
JIBUTATEJIS; TIPU OTMMCAHUH TTPABUIILHO TPAKTOBATH (DU3UYECKUN CMBICI HCTIOIb3yEeMbIX BEJIUYHH,
uX O00O3HAYeHHWS W EIOUHHIIBI, HAaXOIUTh (OPMYJBI, CBS3BIBAIOIIUE NaHHYIO (QU3NYECKYIO
BEIIMYMHY C IPYTUMHU BEITMYUHAM;

ONUCHIBATh M3YUYEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIIECTBA W DJIEKTPUUECKHUE SBIICHHS
(mpouiecchl), UCHONB3YS (GU3NYECKUE BEIUUYUHBI: 3JIEKTPUUECKUN 3apsijl, AJIEKTPUUYECKOE MOJIE,
HaMpsOKEHHOCTh MMOJS, TOTEHLHWAal, pPa3HOCTh MOTEHIMANOB; IPU ONHCAHUM IPABUIBHO
TPaKTOBaTh (U3MUYECKUN CMBICI HCTOJIB3yeMbIX BEIWYNH, WX OOO3HAYCHUS W CIUHHIIBL;
yKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEITHUMHY C IPYTHMH BETUIHHAMU,

aHAJTM3UPOBaTh (PU3WYECKUE TPOIECCHl W SBIICHHS, HCTONB3Yys (PU3UUECKHe 3aKOHBI U
MPUHLMUIBL: 3aKOH BCceMUpHOro Ttarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUs
MEXaHWYECKON DHEPTUH, 3aKOH COXPAHEHHUS WMITYJIbCA, MPUHIIUI CYTIEPIIO3UITUN CHJI, TIPUHIIUTI
paBHOIPaBUsl MHEPLUUATBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO CTPOEHUS
BEIIIECTBA, TAa30BbIC€ 3aKOHBI, CBSI3b CpPEIHEH KHHETHYECKOW HSHEPTHH TEIUIOBOTO IBHKEHUS
MOJIEKYJI C a0COTIOTHOW TeMIepaTypoid, MEepBhI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUIECKOTO 3apsfa, 3akoH KyloHa, mpu 3TOM pas3inyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUSA (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ICHCTBUS MAIIKUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3InyaTh yCI0BUSA MX O€30IIaCHOTO MCIIOJIb30BaHMs B IOBCEHEBHOM KU3HY,

BBIMOJIHATh SKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCIOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, @pu 3TOM  (GOpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, IMPH STOM
BbIOMpPATh ONTHUMAJbHBINM CIIOCOO M3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEJIMYMHAMM C HCIOJIb30BAHUEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DHKCHPOBAaTh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadMKOB, J1€J1aTh BBIBOJbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

coOuoiaTh IpaBuja O€30MacCHOro TpyAa IMpU INPOBEICHUM HCCIEIOBaHMM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEICKOM ¥  IMPOEKTHOW JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYAOBaHUS;

pemiath pacu€THble 3aJayd C SBHO 33JaHHOM (PU3MYECKON MOJIENbI0, HUCIOJb3Ys
¢u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MTOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKON BEIMUHHBI,

pelath KauyecTBEHHbIE 3aJaul: BBICTPAaUBATh JIOTMUYECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccyXKIeHU ¢ OOPOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCTIONB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UIS IIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIIPETALMN W IPEACTaBICHUS y4eOHOH U
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJIM3UPOBATh M10JIy4aeMyt0 HH(POPMALHUIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE IIPOLECCOB OKPYKAIOIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHYECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU 0OpAIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHUS HOPM HKOJIOTMUECKOTO MIOBEICHUS B OKPYKaIOILEel Cpee;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IIaHUPOBATh paboTy
IpyNIbl, palMOHAJIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OLICHMBATH BKJIAJ KaXJOIO U3 YYAaCTHHUKOB IPYIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K xonny oOyuenust B 11 kJacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKOH
JEeSTEIbHOCTH JIFOJIEH, IET0CTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TO4YeUHbIH
IEKTPUYECKUI 3apsifl, Jyd CBETAa, TOUEUYHBIM MCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY U KBAaHTOBOM (DM3MKHU: DJIEKTPUUECKasi MIPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKINS, JAEWCTBHE MAarHUTHOTO TOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apdn,
AIIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEeHHeE,
npejomieHue, uHTepdepeHuus, Iuppakuus W TOJSApU3alUs CBeTa, JAUCHEPCUS CBeTa,



dotoanexkrpuuecknii 3¢pdexT (pororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWHUATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTH;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIE, ONTUYECKHE,
AIEKTPUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHiIa TOKa, SJIEKTPHUUECKOe
HaNPsSDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh OTEHIIMAJIOB, JIEKTPOIBUKYILAS CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsSl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U cujla TOKa B MPOIECCe TapPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJA JIMH3BI, NMPU OMHCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUYEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

ONKCHIBAaTh M3yYCHHbIE KBAHTOBBIC SBJICHHS W TMPOLECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyNIbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HPU ONMUCAHUHU
MPaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICH HCHOIB3YEeMbIX BEIMYMH, HX OOO3HAYeHUS U
€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIONINE JAaHHYIO (U3HUECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NUECKON BEITUYUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI TOCIEAOBATENIbHOIO U MAPAICIBHOTO COEIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMArHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHEMHOTO pacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHWEe OWHmTEWHA IS (oTodddekTa, 3aKOH COXPAHECHUS DHEPruH, 3aKOH
COXpaHEHHS] HMITYJIbCa, 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia, 3aKOH COXpPaHEHUS
MacCcOBOI'O 4YHCIa, MOCTyJaThl bopa, 3aKOH pPagMOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaT€MaTU4YeCKOE BbIPAXEHUE WU YCIOBHS (IpaHULBL,
00jacTh) IPUMEHUMOCTH;

ONpEeNENATh HAMPABICHUE BEKTOPA MHAYKIIMHM MAarHUTHOTO MOJISI POBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIHUCHIBATh N300pakeHNE, CO3/1aBaEMO€E TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJHATh 3KCIIEPUMEHTHI IO HUCCIEIOBAaHUIO (U3NYECKUX SBJIEHUH M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu d5ToM  (GopMynHpoBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY W3
IPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISAITh NPSAMbIE U KOCBEHHBbIE H3MEpPEHMs] (DU3MUECKUX BEJIWYUH, HPU ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCIJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOIB30BaHUEM IPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3NYeCKUX BENMWYMH B BHAE TaOMUI] M TpaduKOB, [elaTh BBIBOABI MO pe3yabTaTaMm
UCCIIEJOBAHMSI;

coOnrofarh mnpaBuiaa O€30MacHOr0 TpyAa IMPU NPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Yy4eOHO-UCCIIEOBATENILCKOM M  TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKoW MOJENbI0, HCIOIb3Ys
¢buznyeckue 3aKOHbl M MPUHIIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3aJ1a4M BbIOMPATh (PU3NYECKYIO



MOJIETIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMpOBOAUTDH paC‘-IéTBI " OICHUBATDH PCAJIbHOCTD IMMOJTYYCHHOI'O 3HAYCHU A q)H?;H‘-IGCKOﬁ BCINYHHBI,

pemiaTh Ka4CCTBCHHLIC 3aJla4yM: BLICTpAWBATL JIOTMYCCKHM HCIIPOTHUBOPCUMBYHO ILICIIOYKY
paccyXJIeHHH C OTIOPOH HAa N3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (PU3UUECKHE SBICHHS;

UCITIONIb30BAaTh MPU  PEUICHWH Yy4YeOHBIX 3aJad COBpPEMEHHble HH(OpMalNOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAyYHO-TIOMYJISIPHON HWH(OpPMAINK, MOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3MPOBATH NOIYYaeMYIO HHPOPMAIIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX Y4EHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPY)KAIOIIEr0 MUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (HU3MKE B TIOBCEAHEBHOW JKU3HHM IS
obecrieyeHns O€30MACHOCTH MPH OOpaIeHUH ¢ TPHOOPAMH U TEXHUYECKUMH YCTPOMCTBAMHU, JUIs
COXPaHEHUsI 3J0POBbS U COOIIOIEHHUS HOPM SKOJIOTHYECKOT0 TMOBEICHUS B OKPY’KalOILeil cpene;

paboTaTh B TPYIIE C BHIIOJIHEHHEM PA3IMYHBIX COIMAIBHBIX POJIEH, IIIaHUPOBATh paboTy
TPYIIbl, palMOHANBHO pPACHPEAENIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTENBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIAJ KaXAOTO0 M3 YYAaCTHUKOB I'PYHIIBI B
peleHne paccMaTpuBaeMoil MpoOIeMBl.
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