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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanuu, peAU3YIOIIUX OCHOBHBIE
oOpa3oBarenabHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeaMeTamMu. B Hell onpeessitoTcsi OCHOBHbIC
LEeIU U3y4eHHus (PU3UKU Ha YPOBHE CPEAHEro oOIIero oopa3oBaHus, MJIaHUPYEMbIE
pe3ynbTaThl  OCBOEHUSI Kypca (U3UKMU: JIMYHOCTHBIC, MeETaIlpeaMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKHU HAa Oa30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIC Pe3yJIbTAThI 10 T'0J1aM O0Y4YCHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromieMm mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3yIoIuii
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpadueii u actpoHomued. Mcmonb3oBaHME W aKTUBHOC
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep MW pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJYYEHHs] HOBBIX MAaTEpHAJOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKY BHOCUT OCHOBHOM BKJI1a/l B (hOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydJarormuxcs, B (OPMUPOBAHHE YMEHHN TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS NP BHINOJHEHUN UMHU Y4E€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca pu3uku A4Jis ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
psI uaeh, KOTOPbIe MOKHO pacCMaTpUBaTh KaK MPUHIIUIBI €70 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HAyKH, OCMBICIICHHUE CBS3M Pa3BUTHUSA
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanosaract 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKUX IMPUIOKEHUN M3YYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOIMUECKO 0€30MacHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX ITPEICTABJICHUSX O IPUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU MESITEIbHOCTH 00YYarolMXCS.
J11st 6a30BOr0 ypOBHA Kypca (U3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATBLHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX paboT, KOTOPBIE B IpOrpamme
no (usuke 0ObETWHEHBI B OOMIMUN CIUCOK YYECHUYECKUX MPAKTHUYECKUX PabOT.
Bobijenenre B yKa3aHHOM MepeyHe Ja0opaTOpHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
TOM OOEcreunBaeTcsi OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHBIE H3MEPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
MIOCTAaHOBKY OIBITOB IO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHNE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 7151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
¢uznyecKoil MOAENbI0, MO3BOJIAIONIME NPUMEHATh UW3YYECHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOro paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
Pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a1a4 IIPUOPUTETOM SIBIISIOTCS 3a/1aHUs HA



OOBSICHEHHE MPOTEKaHUsA (PU3NYECKUX SIBICHUN U TMPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BBIOOpA (HU3UYECKOW MOACIHA IS CUTyallMM MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero ooOmero o0pa3oBaHUsSl JTOMDKEH H3Yy4aThbCs B YCIOBHUAX IMPEAMETHOTO
kaOvHeTa (DU3MKH WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe pU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe I10
bu3MKe yUSeHUYECKHUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHcTpallMoOHHOE  00Opy/I0BaHUE (OPMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYarmommxcs. TeMaTHdecKue KOMILIEKThI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3UKHU B 00IIEM 00pa30BAHUU SIBJISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUSI OCHOB
CTPOEHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DM3HKH;

e (QopmupoBanue yMeHHUH OOBSCHATH SBICHHUS C HCIOJb30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBanue mpeacTaBICHUNA O poNM (PUBUKHU NI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHrne ITUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIYIOINX 3a71ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:

e TpPHUOOpPETEHUE CUCTEMBI 3HAHUI 00 00X (PU3NUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (QU3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (dopMHpOBaHME YMEHUU TNPUMEHATH TEOPETUYECKUE 3HAHMUS s
OOBsICHEHHsI (PU3MYECKHX SBJICHMA B TMPUPOJAE H IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3MYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNICHNS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl pa3BUTUSL YMEHUH MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
NPOBEJCHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YyYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUarOIIUXCS.



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MepeMelleHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MATEPUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HerotoHa miis
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpauleHus. Ilmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxXpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUUECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUS 4YacTUL[ BemlecTBAa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue Menneneea—Kiamnelipona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCTh poLiecCcoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MNPAKTUUECKOE MPUMEHEHHE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBienus. CyOoaumanusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro mnoiid.  IIpuHuumn



CYyNEPHO3ULIMMU 3IEKTPUUECKUX Mojel. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
OJISl.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 noJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTtkoe 3aMbIkaHuE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOKk B ra3zax. CaMOCTOSTENbHBIN M HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIecTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4YHbIH (pakT, rumores3a, (uanyeckas BEIUMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOW XOJOJAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3nIMy MarHUTHBIX MOJIEH.
Jluann marHuTHOM WHAyKUMW. KapTWHa JNMHUNA MAarHUTHOM WHAYKIHUM T1OJIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTylIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABHXKYILAs CUJla WHAYKIMU. 3aKOH JJIEKTPOMArHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAyKTUBHOCTE.  SIBIEGHHE CaMOMHIYKUUHU. OJIEKTPOABMXKYINAsS CHJA
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIECH CHIIBI MHIYKIHH OT CKOPOCTHU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKLIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpeacraBnenue o 3aryxarouux KoyueOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKi€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaGmronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacripocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3JIyYEHHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus U MpesioMIICHUsI MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HccenmemoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHUE,
noJsipu3anus, tudpakuus, uHTepdepeHITHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U omnTHYecKasi cuia TOHKOW JuH3bl. [locTpoenne n3o0paxeHuil B cOOUparOmUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOJEHHWS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpuodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB N300paKeHUI B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU M COKpAICHUE
JUIVHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUM POTOHA C €TO0 YACTOTON. DHEprus
U UMITyJbC (pOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopens onbita Pezepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeaeHnio coctaBa paguoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BrnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sajapa. M30Torsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTHUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHLL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMHUY M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUN U 3BoMtonnK CoOJIHLA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMupoBaHUY MPECTABICHUHN 0 (PU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOHIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (06a30BbIi YPOBEHb) JOJKHO 00ECIEUUTh JOCTHXKEHHUE CIEIYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS YUeOHOTO npenaMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOUIUMXCA PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHHUH, COOTBETCTBYIOIIMX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacIIMPEHUE >KU3HEHHOTO
ONBITA U OMbITA JACATEIBHOCTH B IPOLIECCE peaM3alMi OCHOBHBIX HaIIPaBJICHUMN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3ULIMU 00YUaIOIIEerocs KaKk akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOT0 OOIIECTBA;

OPUHATHE  TPAJAULIMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHHUCTHYECKHX U
JEMOKPATUYECKNUX LEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTO
o0I11ecTBa, y4acTBOBaTh B CAaMOYTIPaBICHUH B 00pa30BaTEIbHON OpraHnu3allu;

YMEHHE B3aMMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
uX (PyHKUMAMU U HA3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU EATEIBHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUHCKOM IPaK TAHCKOW MACHTUIHOCTH, TATPUOTU3MA,;

LIECHHOCTHOE OTHOWIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHUICKHX YUEHBIX B 00s1acTH (U3HUKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS



c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npUCyIIero pU3nyecKoi Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpPEC K Pa3IMuHbIM cdepam npodecCHoHANbHONU JESTEILHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rMIeCcKOro0 BOCIIUTAHUSI:

c(hOpPMUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpbl, OCO3HAHHUE TJIO0ATBLHOIO
XapakTepa SKOJOTMYECKUX MpodIieM;

IUIAHUPOBAHUE U OCYIIECTBICHHUE JICUCTBUN B OKPYKAIOUIEH CpeJle HA OCHOBE
3HAHUS LEJIeH YCTOWUYMBOIO Pa3BUTHUSI YEJIIOBEYECTBA;

pacuIupeHre OmbITa JEATEbHOCTH HKOJOTHMYECKON HampaBiIECHHOCTH Ha
OCHOBE MUMEIOIINXCS 3HAaHUU MO (PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UYECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOUM JEATEeIbHOCTH, TOTOBHOCTH B MpOIEcce
M3y4YeHUs PUBUKU OCYIIECTBISATh IPOCKTHYIO U UCCIE0BATEIBbCKYIO ICSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckune aAeicTBUA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEINIATh LEIU JEATEIbHOCTH, 3a1aBaThb IAPAMETPbl U KPUTEPUH HX
JIOCTHIXKCHMS,
BBISIBJISITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIAH PEMICHHS] MPOOJEMBbI C YYETOM aHAIA3a WMEIOIIMXCS
MaTepUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBHI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITENbHOCTH;

KOOPAMHHUPOBATH U BHIMOIHATH PaObOTY B YCIOBHIX PEAbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHITHSIMU W METOJAMH
bu3nUecKoil HayKH;

BJIAJICTh HaBBIKAMHU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN NESITeIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBLHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJACP)KaHUsS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TIO3HAHUS;

BIAJCTh BHUJAMH JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPHpETalUU, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aAKTyaJlM3MpOBATh 3a/auy,
BBIIBUTATh TUIOTE3Y €€ PelIeHus, HaXOAUTh apTyMEHTHI JJIs1 I0Ka3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNIYYCHHBIE B XOJE PEIICHUS 3aJaydl  pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIE 3a7adyll B 0Opa30BaTEILHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPH U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HECITCIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, MTPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TOJIy4eHUs WHPOpPMAIUU (PU3UIECKOTO CONEpKaHUS 3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh TOUCK, aHaJMU3,
CUCTEMATHU3AIMIO U HMHTEPIPETArui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
NIPEICTABIICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIIEHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3aIMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMIA )PTOHOMHKH, TEXHUKU 0€30MMaCHOCTH, TUTHEHBI,



pecypcocOepekeHrs, MPABOBBIX M ITHYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0e30ITacCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3IUYHBIX (opMarax c
yu€TOM HazHAYCHHsI MHPOPMAITUH U 11EJICBOU ayAUTOPHH, BHIOMpAast ONTUMAIBHYIO
dbopMy MpeAcTaBICHUS 1 BU3yaTu3alliu.

KoMMyHHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHSA:

OCYILECTBIATH OOIIEHNE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacrno3HaBaThb MPEANOCBUIKM KOH(JIUKTHBIX CHUTyallud M  cMsr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh U MCIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW U HMHIUBUILYAIBHOU
padoThI;

BBIOMPATh TEMATHUKy M METO/Abl COBMECTHBIX JEWUCTBHI C y4E€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

IIPUHUMATh LM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JICUCTBUA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaX/I0r0 Y4aCTHUKA KOMaHbl B OOILINI
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLIEHMBAaTh HIEU C IO3ULHHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH MO3HABATEIBHYIO NIEATEILHOCTh B 001acTH
GU3NMKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYTUPOBATH
COOCTBCHHEIC 3aJ1aUM;

CaMOCTOSITENTFHO COCTAaBJISTh TUIAH PEIICHUs PAcUYETHBIX M KaueCTBEHHBIX
3aJ/1a4, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MTPEANOYTEHUM;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEILICHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;



COoCcOOCTBOBATh (DOPMHUPOBAHUIO W TMPOSIBICHUIO 3PYIUIMU B 00JacTu

(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIUOHATbHBIA HHTEJLJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTUBBI B JIE€ATEIBbHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJa/JeTh HABbIKAMH  TO3HABATEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBHM M MBICIUTENBHBIX MPOILECCOB, WX pE3yJNbTaTOB H
OCHOBaHMUI;

UCTIOJIb30BaTh MPUEMBI pedIIeKCUU AJIsi OLIEHKU CUTYaIllH, BEIOOpa BEPHOTO
pelIeHus;

YMETh OIIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIDKEHHUIO;

NPUHUMATh MOTUBBI M apTyMEHTBl JPYTUX TPU aHaju3e pe3yJIbTaToB
NeSITEIIbHOCTH;

MPUHAMATH ce0sl, MTOHNMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3ylIbTaToOB
TeSITEIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B nporecce nocTukeHUs IMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS MPOTrPaMMBbl 10
bu3uke g ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Yy  OOy4YaroIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIJICKT, Ipenoararomni
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHME, BUAETh HAIPaBJIEHUS Pa3BUTHA COOCTBEHHOW 3MOLMOHAIBHOU cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTHh aJalTUPOBAaThCA K
IMOITUOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH TUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO e U
yCIIexXy, ONTUMHU3M, WHHIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YUYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOLIEHHs, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBHICTPAUBATh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI



K konity o0yuenus B 10 kaacce npeMeTHbBIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIbHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS H3YUYCHHBIX (DU3UYECKUX MOJCINCH:
MaTepHabHas TOYKa, MHEPITHAIbHAS CHCTEMa OTCUETa, aOCOMIOTHO TBEPIOE TEIO,
UJCaJbHBIN ra3, MOJEIN CTPOEHUS T'a30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl pU pelieHn: (PU3NYECKUX 3a/1aY;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TPOIECChI) U OOBIICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEUIECTBA U
AIEKTPOJINHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSIMOJMHENHOE JBUKEHNUE,
CBOOOJIHOE TAJICHUE TEJ, JBUYKEHUE MO OKPYKHOCTH, MHEPIIMSI, B3aUMOJICHCTBHE
ten, nuddysusi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUJIKOCTEH W TBEPABIX Tell,
M3MEHEHHE O0BhEMA TeJl MpPU HarpeBaHUU (OXJIAXKIEHUU), TEIJIOBOE PABHOBECHE,
WClapeHne, KOHJCHCAlMs, IUIABJICHHUE, KPUCTAJUIM3alus, KUIICHUE, BJIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUA Ia3a MNPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXIY ITapaMeTpaMH COCTOSHUS T'a3a B U30MPOLIECCAX, DJIEKTPU3ALMS TEl,
B3aUMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JIBXKEHUE, HCIMOJb3Yys (U3UYECKUE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
VMMIIYJIbC T€Jla, KNHETUYECKas JHEPrus, MOTCHUMAIbHAS YHEPTUS, MEXaHUUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBATh
(bu3MYEeCKUl CMBICT HCIOJBb3YEeMbIX BEJIMYMH, WX OO0O3HAUYCHUS U €IUHMUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBATh W3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBICHUS,
UCTIONIB3Ysl (DU3MYECKHE BEJIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETUYECKasi YHEPrUusl XaOTUUECKOTO JBUKEHUS MOJIEKYJ, CPEAHECKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIB3YEMbIX BEIWYUH, HUX
0o0O3HAaueHUsT W EAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUUHAM;

OMMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUCCKUIN 3apsi,
AIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD IOJIA, HOTEHLHAN, PA3HOCTh MTOTCHIMAJIOB;
IpU ONHWCAHWHM TPABWIBHO TPAKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX



BEeITMYMH, WX OOO3HAYCHHsS] W CIWHHUIIBI; YKa3bIBaTb (DOPMYIIBI, CBS3BIBAIOIIHEC
JTAHHYI0 (M3UYECKYIO BEJTMYHHY C IPYTHUMH BEIHUYNHAMH,

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl W SBJICHUS, UCIIONB3Yys (PU3HUCCKHEC
3aKOHBI U MIPUHIMIBL: 3aKOH BcemupHoro tsarotrenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEpPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUECKOTO 3apsifia, 3akoH KyloHa, mpu 3TOM pas3idyaTh CJIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIMITBI ICUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIB30BAHMS B MIOBCEIHEBHOM
KU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (DU3WYCCKUX SBJICHUA U
MIPOIIECCOB C HCITOJIb30BAaHUEM TIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIHMpoBaTh MpoOIEMy/3a1ady ¥ THIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI OJYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUYMH B BUIC
Tabnuil 1 rpauKoB, ACJIaTh BHIBOJBI 110 Pe3yJbTaTaM UCCIEIOBAHMS;

cOOI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTO OKCICPUMEHTa, Y4eOHO-UCCIICNOBATCILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHaJIW3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEeoOXoauMble NJisi €€ pelleHUs, TPOBOAUTh PacUYE€Thl M OIIEHUBATH PEaJIbHOCTh
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 3a/1aU: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPECUUBYIO
IEMOYKY PACCYXIACHUN C OMOpPOM HA M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
busnueckue sBJICHUS;



MCIIOJI30BaTh MPU PELICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [UJI1 MOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMU U TPEACTABICHUA
yu4eOHOW ¥ Hay4HO-TIONMYJIAPHOW WHGOpPMAIMKU, TMOJYYEHHON W3 pa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KUZHU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpEE;

paboTaTh B Trpynmne C BBHIMIOJTHEHUEM pPaA3JIMYHBIX COIMAJIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIINbBI B PEIICHUE paccMaTpUBAEMOMN MPOOIJIEMBI.

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU W
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO fJipa MPHU PEUICHUU (PU3UUECKHUX
3a/1ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUS TOKA, B3aUMOJICVICTBUE
MAarHUuTOB, JJICKTPOMArHUTHAsI WHAYKLHS, JIEUCTBUE MAarHUTHOTO TOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHus, audpakuus W TOJSpU3alUs CBETa, JHUCIEPCHs CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHAas U MCKYCCTBEHHad

PaauOaKTUBHOCTb;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H

SJICKTPOMArduTHBIC SBJICHUSA (npoueccm), HCIIOJIb3YS (1)I/ISI/II-IGCKI/I€ BCINYUHBI:
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apsdaa, Chja TOKa, JJICKTPHYCCKOC HAIIPSKCHHUC, JJICKTPHYCCKOC



CONPOTHUBIIEHUE, PA3HOCTh MOTEHUHMAJIOB, JIEKTPOJBIKYIIAas cuiia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOoJjs, cuia Awmrmepa, cuia JlopeHua, MHIAYKTUBHOCTh
KATYIIKW, HEPrUsl 3JEKTPUYECKOIO0 M MArHUTHOrO IMOJIEH, MEpHOJ M 4YacToTa
KojebaHuii B KoyieOaTeTbHOM KOHTYpE, 3apsii W CWiIa TokKa B IIpolecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU MPABUIBHO TPAKTOBATH (PUIUUECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYECHHs M EJAMHMIIbBI, YKa3bIBATh
(b opMyIIbl, CBA3BIBAIONINE JAHHYIO (U3UUECKYIO BETUUMHY C IPYTUMH BETUUHMHAMMU;

ONHUCHIBATh HW3YyYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
¢u3znyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, IEPUOJ TOJypaciaia, SHEPIHsl CBI3U
aTOMHBIX SIZIEp, MPU ONUCAHWU TPABWIBHO TPAKTOBaTh (PU3UYECKUNA CMBICT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BEJIMYHMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETNUNHBL

aHAIM3UPOBaTh (PU3NYECKHE IMPOLIECCHl U SIBJIEHUS, UCIONb3Ys (PU3HUECKHE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U NMapaJlIeIbHOTO
COCOVMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE OWHIITEHa Ay Pororddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAaHEHUsI HMMIYJIbCA, 3aKOH COXPAHECHHS
IIEKTPUYECKOTr0 3apsAJ]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH paJIMOAaKTUBHOIO pacnaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUSA (TpaHUIIbl, 00JacTH)
MPUMEHUMOCTH;

ONpEENATh HANIPaBJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO TOJIsI TPOBOJHUKA
C TOKOM, cuiibl AMnepa u cuisl JlopeHua;

CTPOUTh W OIKCHIBaTh H300pa)K€HUE, CO3JaBacMOE€ IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 1O MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH: TpPHU 3TOM
dbopmynupoBath npodaeMy/3aaady U TUIOTE3Y yueOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOT0 000PY0BaHUsI, IPOBOAUTD OMBIT U (OPMYIINPOBATH
BBIBO/IbI;

OCYUIECTBJISThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BETMYHMH C UCTIOIB30BAHUEM MPSIMBIX
U3MEpPEHUI: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI



MOJyYEHHON 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHUJAE TaOIUIl U TpaduKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

coOJroiaTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUI B
pamMKax Yy4eOHOTrO SKCIEpUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BaHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCHOJB3Ys (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aJaul
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCITI0JIb30BATh TP PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHBIE HHPOPMAaLOHHBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETALIMM U MHPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HWH(POPMALMH, MOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALHUIO;

OOBSICHATh MNPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOrO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEI0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKME 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU ISl
oOecrieueHus: 0€30MaCHOCTH MpU OOpalleHUd € MpUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOI0
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbl, PAUUMOHAIBHO pacHpelensiTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fA1bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! 1 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHHS B MEXaHUKE 6 0 httos://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 1 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKue U AIEKTPOMarHuTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 2 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;ﬁf;;grouﬁ £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Et?fsj:l;l;fgsigroullé £41007¢
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKOMN NEATEIIBHOCTH

Jmonen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJN, TOYCHHBIN BJIEKTPUUECKUH 3apsii — IpH pelIeHUn

¢duznueckux 3a1a4y

PacnioznaBaTh ¢u3nueckue siBaeHus (Ipouecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKOW TEOpUH
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBUXKEHHE, CBOOOAHOE NaJieHHe
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCcallus,

IJIaBieHUe, KpUCTAINIU3AlUs, KHUIIEHHe, BIAXKHOCTh BO3/yXa,

MOBBIIICHWE JaBJICHMS] ra3a NpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHMA Tra3a B

H3o0Iponeccax; 3JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBM)KEHUE, HCHOIb3ysd (U3NUYECKUe
BEJIMYMHBI: KOOPAMHATA, MyTh, IEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, WMIIYJIbC Tella, KUHETHYecKas JHEeprus,
10.4 NOTEHIMaJbHAsE HHEpPIus, MeXaHudeckas pabora, MeXaHHYecKas
' MOIITHOCTh; TNPH OMNHMCAHUHM MPABHIBHO TPAKTOBATh (U3NYECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, WX OOO3HAUEHUS U EIUHHIIbI,

HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTvuMHU BCINYUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBHIC
SIBIICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIeparypa, CpeAHsss KHHETHYeCKas HSHEPTUsl XaoTHYECKOIro
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX O0O03HAYCHHS U CIUHHMIIbI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JpPYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Ys (U3NIECKUE
BEIIMYUHBL:  DJJICKTPUYECKUU  3apsl,  DJICKTPUYECKOE  IOIeE,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaATM3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOT'O TATrOTeHMs, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPTuH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIINII CYTIEPIIO3ULIUN CUJT, IPUHIUIT
paBHOINpABUS HHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
abCOIIOTHON TeMIlepaTypoid, epBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHMs DIIEKTPUYECKOro 3apsinia, 3akoH Kyrona; mpu 3tom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATD OCHOBHBIE TPUHIUIIBI JACHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pa3IU4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHHUS B IIOBCEIHEBHOM KHU3HU

BEIIOTHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (PU3UUECKHX SBICHUIN
" IpoHecCoOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu AToM GOPMYITHPOBATH POOIEMY (3a/1a4y) ¥ THUIIOTE3y YYEOHOTO
DKCIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  NPEIIOKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBisATh TpSIMbIE W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3HUYECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

CobOmromate mpaBuia 0e€30mMacHOrO0 TpyAa TMPH  MPOBEICHHUU
UCCIEOBaHUN B paMKax Y4eOHOro »SKCIEPHMEHTa, Yy4eOHO-
UCCJIEIOBATEIbCKOM U MPOEKTHOM JESTENFHOCTH C UCIIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaHUS

Pemarp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (U3MUECKOI MOJEIBIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJla4yd  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOJIUTh PAacCyY€Thl M OIEHUBATh PEATbHOCTh MOJYYEHHOTO

3HaYeHUS PU3NYECKON BETUUMHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWHd Y4YeOHBIX 334ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJs IOMCKA, CTPYKTYpHUpPOBAaHMUSA,
UHTEpHpeTaliyl U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 Pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIuio

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOEKHBIX yUEHBIX-
(GbU3UKOB B pa3BUTHE HayKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  oOecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMHU YCTPONCTBaMH, JJs COXpaHEHHS
310pOBbsI M COOJIONEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpyInie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  pPaCHpelnessTh

0053aHHOCTU U IJIaHUPOBATL JACATCIIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludax, aICKBATHO OLICHHWBATL BKJIAJ KaXA0ro M3 Y4YaCTHHUKOB

TPYMIBL B PEeLICHHE pAaCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib H MeCTO (U3UKH B
dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpPa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUYEHHBIX (PH3NUECKUX MO/ICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHasi MOJIEIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB DJIIGKTPOJAMHAMUKM Y  KBAHTOBOM  (DM3HKH:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHMUTHOE  JICUCTBUS  TOKAa,  B3aWMOJICHCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUS, IEHCTBHE MArHUTHOTO TIOJNS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMArHUTHHIE
KOoJIeOaHUsT W BOJHBI, TNPSMOJMHEWHOE pPACIpOCTPAaHEHHUE CBETa,
OTpakeHHe, INpeJoMJIeHHe, UHTeppepeHuus, audpakuus U
MOJIIpU3aIUsl CBETa, AUCIEPCHUs cBeTa, GoTodIeKTpudeckuil 3hdext
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JIMHEHUYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

11.4

OmnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
du3nYecKue BEIUYHMHBI: JJCKTPHUSCKHWA 3aps)l, Ccuia TOKa,
JIEKTPUIECKOE  HAMPSIKCHHE, OJJCKTPUYECKOE  COMPOTHBIICHUE,
pasHocth noreHuanos, J/IC, pabota Toka, HHIYKIUS MAarHUTHOTO
noisi, cuna Amrmepa, cuina JIopeHIa, WHIYKTUBHOCTHh KATYIIKH,
SHEPrusl JIEKTPUUECKOr0o M MarHUTHOTO TOJeH, Mepuoa U 4acTtoTa
KoJieOaHui B KOJIeOaTEIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B MPOIIecce

TapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMWi,  (oKycHoe




11.5

pacCTodHnUC U ONTUYCCKAaA CHUJIa JIMH3bI, IIPpHU ONMCAHWUW IIPAaBUJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIB3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CAWHUIOBI; YKa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3UYECKYIO0 BETUYUHY C IPYTUMH BeTMYMHAMHU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
IIEpHO/JI II0JIypaciajia, 3HEPrusl CBA3M aTOMHBIX SJEP; IPU ONIUCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HaueHUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (U3WUECKYI0 BEJIMYHUHY C JIPYTHUMH

BEIWMYMHaAMU, BBIYHUCIATHh 3HAYCHUEC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE TIPOLECCHl W SBJICHUS, HCIOJIB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 2J1€KTPOMArHUTHON MHIAYKIUH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doroddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIyJIbCa, 3aKOH COXPAHEHUs DJIIEKTPUYECKOIro 3apsijia, 3aKOH
COXpaHEHUs MaccoOBOrO  4Mcia, MocTyndarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pacnaja; MpH JTOM pPa3iIvydaTrh CJIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIpaBJICHUC BCKTOpAa HWHAYKIUU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300paKEHHE, CO37aBAEMOE TUIOCKUM

3€pKajgoM, TOHKOW JIMH30M

11.9

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEeI0BAaHUIO (PU3NUECKUX SBJICHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO

000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBIITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEpPEHUs U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ H3MepeHHﬁ

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C MCITOJIb30BAHUEM

OPSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(buKCUpPOBATh PE3YJbTATHI MOTYYCHHON 3aBHCHUMOCTH (PU3NYECKUX
BEJIMYMH B BHJIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

Hucciaca0BaHusA

11.12

11.13

CobOmoaTe TpaBmiia 0€30MacHOTO TpyAa TMpU IPOBEACHHUH
UCCICOBaHU B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U MTPOCKTHOM IEATEIBHOCTHU C UCIIOIB30BAaHHEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyI0BaHUs

Pemate pacu€THble 3aa4M ¢ SBHO 33JJaHHON (HU3NYECKON MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘I€CKI/IC 3aKOHbI W IMPUHIMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Ja4d  BbBIOMpaTh (U3UYECKYI0 MOJENb, BBLIEIATH
¢du3nyeckre BeJIMYUHBI U (POPMYIIbl, HEOOXOAUMBIE 115 €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATH PCAIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTOPOI HA U3yUYECHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

11.15

Hcnonb3oBaTe MpHU pelIleHUMH Y4eOHBIX 3a/7ad COBpPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMM JJs IOMCKA, CTPYKTYpHUPOBAHMUSA,
MHTEpIIpETallMi U TPEICTaBICHUsS y4eOHOW M HAy4YHO-TIOMYJISIPHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATH MOJYIYACMYIO I/IH(l)OpMaI_II/II-O

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOr0 HCIOJIb30BaHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEPH! BKJIAZa POCCUHCKUX U 3apYOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3HMKE B MOBCEIHEBHOMN
KU3HH I OOecTieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJIsl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY>Karolleu cpene

PaGotaTh B rpymmne ¢ BHINOJHEHUEM PA3IUUHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYMNbl, PalUMOHAIBHO  PACHPENEIATh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATEILHOCTh B HECTaHJAPTHBIX
CUTyalUsiX, aJIcKBaTHO OIICHWBATh BKJAJ KaXIOTO0 W3 YYaCTHUKOB

TPYIIBI B PELICHUE pacCMaTpuBaeMOi MpoOIeMbl




HPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon
pa3jaena

Kox nposepsiemoro

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA
JJIeMeHTa

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o npupojae. Hayunble
METO/bl TO3HAHUSI OKPYXKAIOIIET0 MHpa.
1.1 Ponpb skcniepumeHTa U TEOpUM B Mpoliecce
MO3HAHHUS TNPUPOIBI. DKCIEPUMEHT B

¢busuke

MopenupoBanue (U3NYECKUX SIBICHUA U
IIPOLIECCOB. Hayuneie TUIIOTE3BI.
®u3nyecKue 3aKOHbI U TEOpUU. I'paHuLbI
19 IPUMEHUMOCTH  (PU3UYECKUX  3aKOHOB.
' [IpuHnun coorsercrBuss. Ponep u Mecro
¢u3ukn B (HOPMUPOBAHUU COBPEMEHHOM

Hay4YHOU KapTHUHBI MUpa, B MPAKTUYECKON

JIeSITEILHOCTH JTIOAeH

MEXAHHWKA

KMHEMATHKA

MexaHuueckoe JIIBUKEHUE.
211 OTHOCHUTETBHOCTD MEXAHUYECKOTO

nBuxkeHust. CucreMa orcuéra. TpaekTopus

2.1

[lepemerenue, CKOpOCTh (cpennsis
CKOpPOCTb, ~MTHOBEHHas CKOPOCTb) H
212 YCKOpEHHE MaTepualbHOH TOYKH, HX
o MPOEKIIUM Ha OCH CHUCTEMBbI KOOPIHMHAT.
CrnoxeHue TMepeMelleHUH M CI0XXKEeHUe

CKOpOCTel

PaBHOMEpHOE U PaBHOYCKOPEHHOE
2.1.3 NpsIMOJIMHEHOe  JBIKeHHWe. ['paduku

3aBUCMMOCTH KOOpAHUHAT, CKOpPOCTH,




2.2

214

YCKOpPEHHs, TMyTH U  [epeMelleHus

MaTepHaﬂbHOﬁ TOYKH OT BPCMCHHA

CBobonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaIeHUS

2.15

2.1.6

2.1.7

221

Kpusonunelinoe nsuxenue. PaBHoMepHOE
IBUKCHHE  MAaTE€pPUAIbHOM  TOYKM  IIO
OKPY’KHOCTH. Yriosas CKOPOCTB,
nuHenHas ckopoctb. Ilepuon m wvacrora.

LleHTpOCTPEMUTENILHOE YCKOPEHUE

TexHudeckue yCTpOMCTBA:  CIIMJIOMETD,
JBUKCHHUE CHAPSJOB, LICTIHBIE U PEMEHHBIE
rnepeadu

[Ipaktnyeckne  pabotel.  M3mepenue
MIHOBEHHON ckopoctd. HMccnenosanue
COOTHOUIEHUS MEXIY yTAMH,
IIPONICHHBIMU TEJI0M 3a
IIOCJIEIOBATEIIbHBIE PABHBIE IPOMEKYTKH
BpEMEHU pu PaBHOYCKOPEHHOM
JBW)KEHUA C HA4YaJbHOW  CKOPOCTHIO,
paBHOM Hymo. M3ydeHue nBHKCHUSA
IapvKa B BA3KOW XUAKOCTH. M3ydenue
JBUKCHMUSI Tena, OpOLIEHHOTO

TOPU30HTAIIBHO
JMUHAMUKA
[IpuHnnn  otHOcuTensHOCTH — ['anmmnes.

IlepBbiit 3akoH Hberorona. MHepuuanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuna. [Tpuanun
CYNEPHO3UIUU CUJT

Bropoii 3aKOH Hrrotona s
MarepuaibHOM TOYKM B HHEPLUUATBHON
cucreme orcuéra (MUCO). Tperuit 3akon

Hrrotona nms MaTCpHUAJIbHBIX TOYCK




2.3

224

3akoH BceMupHOro Tsirorenus. Cuiia
TshKecTu. llepBas kocMuyeckass CKOpPOCTb.

Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJBKEHHUS W CHJIa TPEHHUs IIOKOSL.
Koapdpunment TPEHMUSL. Cuna
CONPOTUBIICHHUS] TpPU [BIDKEHHH Tela B

KUAKOCTHU WUJIM Ira3c

HOCTyHaTeJII)HOG )51 BpamaTCJIbHOC

JABHOXXCHHUC a0COJIFOTHO TBépI[OFO TCl1a

2.2.8

MoOMEHT  CWJIbI  OTHOCHUTEIBHO  OCH
Bpameuss.  Ilnedo  cunel.  YcmoBus

paBHoBecus TBEpaoro tena B UCO

2.2.9

2.2.10

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpaxkTueckue paboTHL. N3yuenne
JBIDKEHUs  Opycka 1O  HaKJIOHHOMN
TUTOCKOCTH TIOJA JEHCTBHEM HECKOJIbKHX
cun. MccnenoBaHue 3aBHCHMOCTH  CHII
YIPYroCTH, BO3HHUKAIOIINX B
nepopMupyeMoil NPYXKHHE U PE3NHOBOM
oOpasie, OT BeIMYMHBI UX Jedopmanuu.
HccnenoBanne  ycloBHM  paBHOBECHS

TBEP/IOrO Tella, UMEIOIIETO OCh BPALEHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

I/IMHy.]'ILC MaTepI/IaJIBHOﬁ TOYKH, CUCTCMBI

231 MaTepUaJbHBIX ToueK. VIMIynbc cuibl U
N3MEHEHHUE UMITyJIbCa Tella
9392 3akoH coxpaHeHuss wumnyiasca B HCO.
- PeakTnBHOE ABMIKEHIE
2.3.3 Pabota cuibl
2.3.4 MOIIIHOCTE CHJIBI




2.35

2.3.6

Kunernueckass »sHeprus MaTepUaIbHON

TOYKH. Teopema 0 KHHETUYECKON SJHEPTrUn

[TorenunaneHas sHeprus. lloreHunansHas
SHeprus  ynpyro  aeopMUPOBaHHOMN
npyxuHbl. [loTeHnManbHas sHeprus tena

BOIH3HU IIOBEPXHOCTHU Semnn

2.3.7

2.3.8

2.3.9

2.3.10

HOTGHHI/I&HBHHG )51 HCIIOTCHIMAJIBHBIC
cunbl. CBA3b pa6OTBI HEIMOTCHIHAJIBHBIX
CHJI C UIBMEHCHHEM MEXaHHUUECKOI SHECPTUn
CHUCTCMBbI TCII. 3aKoH COXpaHCHUA

MEXaHUYECKON IHEPTrUn
VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHudyeckue  yCTPOWCTBA:  JIBUIKCHHE
paker, BOAOMET, KOIEp, MPYKUHHBIN

IUCTOJICT

[Ipaktuueckue pabotbl. M3ydeHue cBs3u
CKOPOCTEM TeJl INpU HEYNPYroM YyZape.
WccnenoBanue cBsi3u pabOThl CHIIBI €

H3MEHEHHEM MEXaHMYECKOM OHEPIUu TCiia

3 MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHbIE  TIOJIOKEHUSI ~ MOJIEKYJSPHO-
KMHETUYECKON  Teopuu.  bpoyHOBCKOE
311 JBIKEHUE. Hudbdyzus. Xapakrtep
IBUKEHMSI M B3aUMOJIEHCTBUS YaCTHULL
BEILIECTBA
3.1 Mopgenu CTpOeHHMSI Tra3oB, JKHUIKOCTEH U
3.1.2 TBEPIABIX Tel U OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX MOJENEHN
313 Macca monekyn. KommuectBo Bemiectsa.
IloctrosinHas ABoragpo
314 TemoBoe paBHoBecue. Temmneparypa u e€

n3mepenue. [Ikama temneparyp Lenscus




3.2

3.15

Mopnenr wupnecanpHoro rasza. OcHOBHOE
ypaBHEHUE  MOJEKYISIPHO-KUHETUUECKOMN

TCOpHHU UACAJIBHOI'O ra3a

3.16

3.1.7

3.18

AbGcostoTHas TemIepatypa Kak —Mepa
cpenHen KMHETUYECKON JHEpruu
TEIUIOBOTO IBMKEHMs yacTul rasa. [llkana

teMriepatyp KenbBuna

Vpasnenue Knaneiipona — MeHueneena.

3akoH /lanmbToHa

l'azoBeie  3akoHbl.  M3omponeccsl B
uaeaJbHOM  rase C HOCTOSIHHBIM
KOJINYECTBOM  BEIECTBA: u30TepMa,

n30xopa, u3obapa

3.1.9

3.1.10

3.2.1

TexHuyeckue YCTpOHCTBA: TEPMOMETP,

OGapomerp

[IpakTuueckue padotel. 3mepenue maccol
BO31yXa B KJIACCHOM KOMHaTe.
Uccnenosanue 3aBUCUMOCTH MEXKITY
rapaMeTpamMu COCTOSHHMS Pa3peKEeHHOIO

rasa
OCHOBbI TEPMOJIMHAMUKN
TepMmoauHamMuueckas cucreMa.

BryTpeHnHss 3HEprust TepMOAMHAMUYECKON

CHUCTEMBI M CIIOCOOBI €€ N3MEHEHUS

3.2.2

KomnyectBo ~ temnotsl  u pabora.
BHyTpeHHss  SHeprus  OJIHOQTOMHOTIO

NACAJIBbHOIO ra3a

3.2.3

Buaet TEIUIONEepEeIauu:
TETUIOMPOBOJHOCTb, KOHBEKIIHUA,
n3nydeHue. TerroéMKOCTh Tena. Y aeapHast
TEINIOEMKOCTD BEIIIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTIJIOTICPLCaavuc

3.24

[TepBrrit 3aKOH TEPMOAUHAMUKH.

[Ipumenenne IIEpBOro 3aKOHA




3.3

3.2.5

TEPMOANHAMHKHU K Hu3oImpoueccam.

I'paduueckas uaTEpIIpeTais paboThHI raza

TernoBble MamuHbl. [ IpuHLIMIBEL JeHCTBUSA
TEIJIOBBIX ~ MamuH.  I[IpeoOpazoBanus
SHEPIUu B TEIIOBEIX MalldHax.
Koaddumment nonesnoro aercTBus (anee
— KI1 1) termoBoit mamuusel. [ukn Kapuo u
ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mporieccoB B IPHUPOJIE.
TermtoBele ABUTaTENIN. ODKOJIOTMYECKUE

HpO6JI€MLI TCIINIOOHCPICTUKHU

3.2.7

TexHnueckue  ycTpolcTBa:  JBUTATElb
BHYTPEHHETO Cropasus, ObITOBOM

XOJIOOUJIbHUK, KOHAUIIHUOHED

3.2.8

IIpakTueckue paboTHI. H3mepenne

YAEIBHON TEMITOEMKOCTH

AT'PETATHBIE COCTOSAHNUA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

[TapoobpazoBanue u KOHJICHCAIIHSL.
Hcnapenne u kumeHue. YaenbHas TEIIOTa
napooOpa3zoBaHusl. 3aBUCUMOCTH

TEMIICPATYpPhI KUIICHUA OT AaBJICHUS

3.3.2

AOcCoIoTHAs ¥ OTHOCUTEIIbHAS BIIAXKHOCTD

Bo3ayxa. HacelleHHbIN niap

3.3.3

3.34

Teépnoe Ttemo. Kpucrammueckue u
aMmop(dHbIe Tema. AHU30TPOMHS CBOWMCTB
KpHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTEpHUAIIBI

[InaBnenue u kpuctammM3anus. Y AeIbHAs

TCIIJIOTA IIJIaBJICHHA. CY6J'II/IMaI_[I/I$I

3.35

ypaBHeHI/IC TEILIOBOro OallaHca

3.3.6

TexHnueckue ycTpoiicTBa: TMTPOMETP U
MICUXPOMETP, KaJOpUMETp, TEXHOJIOTUU

MOJIYUYCHUS COBPCMCHHBIX MATCPUAJIOB, B




3.3.7

TOM qucie HaHOMaTepHaJloB, u
HaHOTEXHOJIOTUU
[Ipaktuyeckne  pabotel.  M3mepenue

BJIAJKHOCTH BO31yXa

4.1

4.2

411

OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA

Onektpuzauysi Tel. DJNEKTPUYECKUI 3aps.

Z[Ba BUAA SJICKTPUYCCKUX 3apsa10B

41.2

4.1.3
414

415

4.1.6

[IpoBoaHMKH, JTUAJIEKTPUKU u
MOJIYIIPOBOAHUKH

3aKOH COXpaHEHHUs AJIEKTPUUECKOr0 3apsiia
B3aumogeiictBue 3apsanoB. 3akoH Kynona
Onektpuueckoe mnose. HampsxéHHocTh
3JIEKTPUYECKOIO IOJIAL. [TpuHnmn
cyneprno3uiuu. JIMHUKM HanpsKEHHOCTH
AJEKTPUYECKOTO OIS

PaboTta cui 31€KTPOCTATHYECKOTO TOJIS.

Ilorennuan. Pa3HocTh MOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I n JAUSJICKTPUKU B
ITOCTOSIHHOM QJICKTPUYICCKOM TI0JIC.

I[I/ISJ'ICKTpI/ILIeCKa}I IMPOHUTTACMOCTDb

4.1.8

OneKTpOEMKOCTb. Konnencarop.
ONeKTPOEMKOCTh IIOCKOTO KOHAEHCATOpa.

3Hepr1/151 3apsAKCHHOT'O KOHACHCATOpa

419

TexHnueckue yCTpONCTBA: 3JIEKTPOCKOIL,
IEKTPOMETP, AJIEKTPOCTaTUYECKAs
3alIUTa, 3a3eMJICHHE 3JIEKTPONpPUOOpPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

[IpakTuyeckne  pabOTHI. H3mepenne

ANEKTPOEMKOCTH KOHIEHCATOPA

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX

CPEJIAX
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VcaoBus CYLICCTBOBAHUA IMOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKa. WCTOUYHUKH TOKa.

Cuia Toka. IlocTOSHHBIN TOK

4.2.2

4.2.3

4.2.4

Hanpsokenue. 3akon Oma mist ydacTka

LEnH
DJIeKTpHUECKOe COIPOTHBIICHUE.
VY aenapbHOEe CONMPOTUBIICHHUE BEIIECTBA

ITocnenoBarenbHOE, napajuiesibHOe,

CMCHIAHHOC COCANHEHUC ITPOBOIHUKOB

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

PaGora osnexTpuueckoro ToOkKa. 3aKOH
Hxoyna — Jlenna

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anexTpoaBrkymias cuwia (naitee — IC) u
BHYTPEHHEE CONPOTUBJICHHE HWCTOYHHUKA
ToKa. 3akoH OMa /1J1s1 OJTHOM (3aMKHYTOM )
BJIEKTPUYECKOM LIETIH. Kopotkoe

3aMbIKaHUC

DNeKTpOHHAs MPOBOAUMOCTh  TBEPIBIX
METaJUIOB. 3aBUCHUMOCTH COIPOTHUBIICHUS
METaJUIOB oT TEMIIepaTypBhl.

CBepXxnpoBOIMMOCTb

DnexTpuueckuil Tok B Bakyyme. CBolCTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

4211

4.2.12

[TonynpoBoAHUKHU. CobcTBeHHas u
MpUMeCHast MPOBOIMMOCTD
MOJIYITPOBOJTHUKOB. CaoiicTBa p-n

niepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

ONEeKTpUYECKU TOK B  3JEKTPOJINTAX.
DNEeKTPOIUTHYECKAS JUCCOLUALUS.

DnekTponus
DIIEKTPUYECKU I TOK B rasax.

CaMOCTOSTEIIbHBI U HECAMOCTOSATCIbHEIN

pazpsn. Paznuunblie TUIIBI




11 KUIACC

4.2.13

4.2.14

CaMOCTOATCIIBHOI'O paspsaaa. MoaHus.

ITmazma

TexHudeckue yCTpOMCTBA: aMIepMerp,
BOJIBTMETP, pPEOCTaT, HCTOYHHUKU TOKa,
JJIEKTpOHArpeBaTeIbHbIE npudopHI,
3J€KTPOOCBETUTEIIbHBIE puoopHI,
TEPMOMETP CONPOTHUBIIEHUS, BAKYyMHBIN
UOJl, TEPMUCTOPHl U (HOTOPE3UCTOPHI,
IIOJIYIIPOBOIHUKOBBIH MO/, TaJlbBaHUKA

IIpakTueckue paboTHI. H3yuenue
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne D/IC ucTtouHMKa TOKa U €ro
BHYTPEHHETO COINPOTUBIICHUS.

Ha6J’IIOI[eHI/Ie QJICKTPOJIn3a

Kon
pa3nena

4

4.3

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiembIe 3JIeMEHTHI
cojlepKaHus

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. DJIEKTPOMATHUTHA A MHAYKIOUA

43.1

4.3.2

TlocTostHHBIE MAarHUThI.
B3aumoneticTtBue TMOCTOSSHHBIX

MarsuToB

MarnutHoe nosue. Bekrop MarHuTHON
nHAYKIMK. llpuHOUnD cyneprno3unuu.
JInauu MarauTHOM MHAYKIMK. KapTuna
JUHUMA MAarHUTHOM WHIYKUHMH TIOJS

IIOCTOAHHBIX MaroHuToOB

4.3.3

MarauTHO€E 1oJIe TPOBOJHUKA C TOKOM.
Kaptuna suHuA 1ons  AJIMHHOTO
NpAMOr0 TPOBOJHHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C

TOKOM. OnbIT Dpcrena.




43.4

B3aumopeiictBue  NPOBOJAHUKOB €
TOKOM
Cuna Amnepa, e€ Monynb U

HaIpaBJICHUEC

4.3.5

Cuna Jlopenma, €€ wMoaynb U
HanpasieHue. [[BrkeHue 3apsiKeHHOU
YacTUIbl B OJHOPOJHOM MAarHUTHOM

nione. Pabora cunel Jlopenna

4.3.6

SIBenune BHGKTpOMaFHHTHOﬁ HHAYKOWUH

4.3.7

ITotok BCKTOpa MarHUTHOM HHAYKIIUU

4.3.8

4.3.9

1C WUHAYKLHUH. 3aKoH
3JIEKTPOMAarHuTHOM MHAYKIMU Papanest
BuxpeBoe snextpuueckoe none. I/1C
MHJYKIHUH B IPOBOJHUKE, IBHKYILIEMCS
MOCTYIATEIIBHO B OJHOPOJHOM

MarouTHOM II0JIC

4.3.10

4311

[IpaBuio Jlenna

NHAYKTUBHOCTS. SIBnenune

camonHykiuu. J1C caMonHayKIun

4.3.12

4.3.13

4.3.14

4.3.15

9HeprI/I${ MAarduMTHOIO ITOJIA KAaTYIIKH C

TOKOM
DNEKTPOMArHUTHOE TT0JIe

TexHudeckne ycTpONCTBA: IOCTOSIHHBIE
MarHurhl, JJIEKTPOMArHUTBI,
JIIEKTPOJIBUTATEIb, YCKOPHTEIH
JJIEMEHTAPHBIX YAaCTHLl, WHAYKLIUOHHAS

IICYb

[Ipaktuyeckne  paboTel.  M3yuyeHnue
MAarHuTHOTO TOJSl KAaTYIIKH C TOKOM.
HccnenoBanue A€UCTBUSA MOCTOSTHHOTO
MarHurta Ha paMKy C  TOKOM.
HccnenoBanue SIBJICHUS

BHCKTpOMaFHHTHOfI HUHAYKIOUA

KOJIEBAHUA 1 BOJIHBI




5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.11

5.1.2

5.1.3

KonebarensHas cucrema. CBoOOmHBIE
KoJie0aHus. I'apmonmnueckue
KoJe0aHusl. [Tepuon, 4acToTa,

amMIunTya u ¢asa KoneOaHui

[IpyxuHHBIIA MasITHUK.

Marematnueckuii MasITHUK

YpaBHeHue FapMOHHYECKUX
KOJIeOaHUIA. Kunematnueckoe u
IUHAMHUYECKOE OIMCaHue

K0J1€0aTeIbHOI0 JABUIKCHUA

5.14

[IpeBparmenue SHEPIrUHu npu
rapMOHMYECKUX KoseOaHusx. CBs3b
aMIUIUTYbl  KOJEeOaHUM  MCXOIHOMU
BEJIMYMHBI C aMIUTUTYJaMU KOJeOaHMit

eé CKOPOCTHU U YCKOPCHUA

5.15

5.16

Konebarenbubiit koHTYp. CBOOOIHBIE
JJICKTPOMArHUTHBIE ~ KOJeOaHWs B
UJeabHOM KOJIE0ATEIbHOM KOHTYpE.
AHaNOTus MEXIY MEXaHWYSCKHUMH W
ANEKTPOMArHUTHBIMU  KOJICOAHHSIMH.

®opmyna Tomcona

3aKOH  COXpaHEHHMs]  JHEpPruu B

nacajibHOM KoJIe0aTeIbHOM KOHTYpC

5.1.7

BrinyxieHHbie MEXaHUYECKUE
kosicOanusa. Pesonanc. Pes3oHaHcHasg
KpHBas. Brinyxennbie

OJICKTPOMArHUTHBIC KoJIeOaHHSI.

518

519

Ilepemennbiii Tok. CHHYCOMAANBHBIN
IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.
AMIuTyaHoe u JNEUCTBYIOLIEE

3HAYCHHUE CUJIbI TOKA U HAIIPSXKCHUA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoacTso,

nepeaaya u norpebieHue
IEKTPUIECKON SHEPTHH.
DKOJIOTHYECKHE pHUCKHU pu

MIPOU3BOJICTBE 3JIEKTPUUECKON SHEPIUH.
Kynbrypa HCMOJIb30BAHUS
3JEKTPO3HEPrUM B IIOBCEAHEBHOM

KHU3HHU

TexHuueckue YCTPOMCTBA:
ceficMorpad, AJIEKTPUYECKUN 3BOHOK,

JMHUU 3JIEKTpoIepeiad

[Ipaktrueckue pabotel. McciaenoBanue
3aBUCUMOCTH nepuojaa MaJbIxX
KojeOaHui Tpy3a Ha HUTU OT JJIMHBI
HATH U Maccel rpysa. MccnenoBanue
MEPEMEHHOTO TOKa B IENA U3
MOCIEA0BATEIBHO COCIMHEHHBIX

KOHACHCATOPA, KaTYIIKHU U pE3UCTOPa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

MexaHudeckue  BOJIHBI,  YCJIOBHUS
pacnpoctpanenus. [lepuon. CkopocTb
pacrpoCcTpaHeHHss ¥ JUTMHA BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

HHHPar## WnTepdepenuus u

,Z[I/I(bpaKI_II/ISI MCXaHUYCCKUX BOJH

523

3Byk. CkopocTe 3Byka. I'poMKocCTh

3ByKa. Bricota ToHa. TemOp 3Byka

524

DNEeKTPOMarHuTHbIE BOJHBL. Y CIIOBUS
WU3JIyYEHHS] HJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenraius Bektopos E, B u
U B DJJEKTPOMArHUTHOM BOJIHE B

BaKyyMe

525

CsoiicTBa QJICKTPOMArouTHBIX BOJIH:

OTpaxeHue, MpEJIOMJICHUE,




HOJISIpU3aIys, mudpaxmus,
uHTephEpeHIHs. Ckopoctb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[llxanma  AJIEKTPOMArHUTHBIX  BOJIH.
[IpuMeHeHne >MeKTpOMAarHUTHBIX BOJH

B TEXHUKE U OBITY

5.2.7

5.2.8

[IpuHUKIIBI paAMOCBSI3U U TEJICBUICHHUSL.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHuueckue YCTPOMCTBA:
MY3bIKaJIbHbBIE UHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHoCTHUKA B
TeXHUKE W  MEIUIMHe,  pajap,
pamuoONpUEMHHUK, TEJIEBU30D, AHTECHHA,

tenedon, CBU-neun

5.3

OIITUKA

531

5.3.2

5.3.3

[IpsMonuHeitHOe  pacmpocTpaHeHue

CBETa B OJIHOPOJIHOM cpene. JIyu cBera

OtpaxxeHue cBeTa. 3aKOHbI OTPaKEHUS
cBera. [locTpoeHne wu300pakeHHH B

TUTOCKOM 3epKajie
[penomienue cBeta. 3aKOHBI IPETOMITICHHS
CBeTa. AOCOITIOTHBIH OKa3areib

MPCIOMIICHUS

5.34

Iomuoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHbIi yroi IIOJTHOTO

BHYTPCHHCTO OTPAKCHUA

535

5.3.6

Hucnepcusi cBera. CIlOXHBIM cOCTaB

Oenoro cBera. L{Bet

Colwuparonue U paccenBaronye JHH3HI.
Tonkas nmuH3a. POKYCHOE pACCTOSIHUE U
OITUUECKass CHjJa TOHKOH JIHUH3BI.
IToctpoenue n300pakeHui B

CcOOMpAIOIINX U PACCEUBAIOIINX JTMH3AX.




5.3.7

®opmysia TOHKOM JTMH3bI. Y BEIMYECHUE,
JlaBaeMoe JIMH301
IIpeneinsr IIPUMEHUMOCTHU

FCOMeTqueCKOﬁ OIITHUKH

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

Wnutepdepennus cera. Korepentusie
UCTOYHUKU. YCIIOBUS  HaOJIIOAEHUS
MakCUMyMOB ¥ MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT IBYX

CI/IH(baSHbIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakmus  cBera. J(udpakumoHHas
pelieTKa. YcinoBue HaOII0IECHUS
[JIABHBIX MAaKCUMYMOB TIpU TaJCHUU
MOHOXPOMaTH4ECKOT 0 cBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

[Tonspuszanusa ceera

TexHuueckue ycTpolcTBa: OUKH, JIYIa,
¢doroanmnapar, NPOEKLMOHHBIN anmnapar,
MHUKPOCKOII, TE€JECKOI, BOJOKOHHAas
ONTHKA, JAU(paKIUOHHAs  peméTKa,

TIOJISIPOU /T

[Ipaktuueckne pabotel. I3mepenue
NIOKa3aTels IIPETOMIICHUS.
HccnenoBanue cBONCTB H300pakeHUH B

JIMH3aXx. Ha6JIIO,Z[eHI/Ie AUCIICPCUU CBETA

3JIEMEHTAI CITELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannisl MIPUMEHUMOCTH
KJlaccuyeckon MexaHuku. llocrynarsl
TEOPUH OTHOCUTEIBbHOCTH:
MHBAPUAHTHOCTb  MOJAYJS  CKOPOCTH
cBeTa B BAKyyM€, MIPUHLAIT

OTHOCHUTEJILHOCTHA DHWHINTENHA

6.2

OTHOCUTENBHOCTh OTHOBPEMCHHOCTHU.
3aMeJIJ'IeHI/Ie BpPpEMCHU H COKpalICHUC

JUINHBI




OHeprusi W HUMIYJIbC  CBOOOIHOM

6.3

YaCTHUIIBI

CBsi3b MacChI C SHEPTHEH U UMITYJICOM
6.4 CBOOOJHON YaCTHIIBl. DHEPIusi MOKOS

CBOOOIHOI 4aCTULIBI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. dDopmyna Ilnanka cBs3uM
7.1.1 9Hepruu (HOTOHA C €ro 4YacTOTOM.

DHeprus U UMNIyibe GpoToHa

OTkpbITHE u UCCIIeIOBAaHHE
7.1.2 dotorddexra. OnbitTer A.I'. CTonerosa.

3akonsl poTtodddekra

YpaBHeHUE DHHIITENHA s

7.1.3 doroapdexra. «KpachHas rpaHuUIa»

dhoTodrddekra

HaBnmeane  cBera.  Omnwiter  I1.H.

7.1.4
JleOeneBa

7.1.5 XHUMHUYECKOE IEHICTBUE CBETA

TexHnueckue YCTPOWCTBA:
7.1.6 (dboTormeMeHT, HOTONATUUK, COTHEUHAS

Oarapesi, CBETOAMO

7.2

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITE
Pezepdopaa no uccnenoBanuto

721
cTpoenus aroma. [imanerapnas Mmoaens

aToMa

ITocrymater  bopa. M3snydyenue wu
MOTJIONIEHNE (POTOHOB MpPH IEpPEXoie
7.2.2 aToMa C OJHOTO YpPOBHSI JHEpruu Ha
apyro. Bunabl  cnektpoB.  Cnektp

ypOBHeﬁ SHEPTrrUU aToOMa BOAOpOJa

Bonnosrle cBoicTBa yactuil. BoiHbI 1ie

7.2.3
bporins. KopmnyckyinsipHO-BOJIHOBOM




7.3

7.2.4

7.2.5

nyanusMm. Jludpakius 3JIeKTPOHOB Ha

KpHUCTaJIax

CnonranHoe u BBIHYKJICHHOE
U3JIy4YCeHHE. YCTPOHUCTBO W MPUHITUIT
paboThI Ma3epa

TexHnuueckue YCTPOMCTBA:
CHEKTPAJIbHBIM aHaJIN3 (CIIEKTPOCKOI),

Jasep, KBaHTOBBIN KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktrueckue pabotsl. HaOmroneHue

JMHENYATOro CIeKTpa

ATOMHOE A1PO

Metoapl HaOMIOJCHUS M PETHUCTPAIUU

QJICMCHTAPHbIX YaCTUIT

7.3.2

7.3.3

7.3.4

OTKpbITHE PATUOAKTUBHOCTH. OIBITHI
Pesepdopaa mo ompezeneHuo cocraBa
pamuoakTHBHOro u3inydeHus. CBoicTBa
ampa-, Oera-, TaMMa-H3ITy4CHHUS.
BiusHue pagroakTHBHOCTH Ha JKHMBBIC

OpraHU3MBbI

OTKpbITHE TPOTOHA U  HEUTPOHA.
Hyxnonnast monens sinpa I'eiizenbepra
— HBanenko. 3apsan sapa. Maccosoe

yucio sapa. M3orormsr

Anbda-pacna. DONEeKTpPOHHBIN U
MO3UTPOHHBINA  OeTta-pacnaa. [amma-
M3JIy4eHHE. 3aKOH PaauO0aKTUBHOTO

pacmana

7.3.5

7.3.6

3HCpPH}I CBjA3M HYKJIIOHOB B A1pC.

SAnepusie cunbl. Jledekt Maccel aapa
SAnepusle peakuuu. JleneHue U cCUHTE3

saaep

7.3.7

Snepusiii  peaktop. TepmosiaepHbIN

cunte3. I[IpoGieMbl W mNeEpCrIEKTUBBI




7.3.8

7.3.9

SIICPHOM AHEPreTUKHU. DKOJOTHYECKUE

aCIEKTHI SIEPHON DHEPIeTUKU

OnemeHTapHble 4YacTulbl. OTKpbITHE
[IO3UTPOHA. DyHIaMeHTaIbHbIE

B3aUMOJICVCTBHUS
TexHuueckue yCTpPOMCTBaA: J103UMETP,

Kamepa BunbcoHa, sepHBIA peakTop,

aroMHas OomOa

7.3.10

[Ipaktrueckue pabotel. McciaenoBanue

TPEKOB YaCTHL] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mH0r0 Heba. Co3Be3aus, spKue
3BE3AbI, IUJIAHETBHI, HX  BHIUMOE

JABHXXCHHUC

8.2

8.3

8.4

8.5

Conneunas cucremMa. IlimaHeTsl 3eMHOM
TPYIIIIBI. IlmaneTel-THTAHTEI W = WX
CIITYTHUKH, KapJIMKOBBIC I1IJIAaHCTHI.

Mausie tenra CoTHEUHON CUCTEMBI

Connue, ¢orocdepa u armocdepa.

CosHeuHast aKTUBHOCTD
Ucrounuk suepruu CoiHia u 3B€371

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTHKHU:
Mmacca, CBETUMOCTb, panuyc,
TeMIIeparypa, 150.¢ B3aMMOCBSI3b.
JlnarpaMMa «CIEKTPaJIbHBIM KJIacc —
CBETUMOCTBY. 3BE3 b1 TJTABHOM
IIOCJIEI0BATEIbHOCTH. 3aBUCHMOCTb
«Macca — CBETUMOCTb» IS 3BE3N

TJIaBHOM MOCIIeI0BaTEIbHOCTH

8.6

##HHPar##H#BuayTpenHee CTpoeHue 3BE3.
COBpeMeHHI)Ie IpeaACTaBICHUA (6}
MIPOUCXOXKICHUH U 3BomolK ConHIa 1

3BE37. JTalbl )KU3HU 3BE3]




8.7

8.8

8.9

Muneunbiii Ilyte — nama [Manaktuka.
CnupanbHasg cTpykTypa l'anmakTuku,
pacnpenenenue 3BE3N, Ta3a U MBUIM.
[Tonoxenne u nBuwxenue ConHua B
lamaktuke. Ilnockas u chepuueckas

HOJACUCTEMBI | aJlTakTUKHU

Tunel ranaxktuk. PapuorajakTuku u
KkBazapbl. UYEpHbIE ObIpHl B Alpax

TaJIaKTHUK

Bcenennas. Pacmmpenue BceneHHOM.
3akoH Xa0O0ma. Pasberanue ramakTuk.
Bo3spact u pannyc Bcenennoii, Teopus
bonpmoro B3peiBa. Mogens «ropsdeit

Bcenennoii». PenmukroBoe H3JTy4YCHUC

8.10

MacmitabHas crpykrypa BceeneHHoiA.
Meraranakruka. Hepeménnsie

po0JieMbl aCTPOHOMHH
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