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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO YpPOBHS Ha YpPOBHE CpEAHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUI K pe3ylbTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTeIbHOU MporpamMMebl, npeactaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yd€roM (enepanbHO paboyell MHporpaMMmbl BOCIUTAHUA U
KOHIIEMNINK TpernofaBaHus ydeOHoro npeamera «Ddusmka» B 00pa3oBaTENbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yroImmnx OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conepxanue mnporpaMmbl MO (U3MKE HampaBieHO Ha (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOyvaronuxcs 10-11 kimaccoB npu oOydeHun
uX (Qu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-AESTEIIbHOCTHOIO MOAXOJA.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboaHusiM ®I'OC COO k maHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJbTaTaM OOYUYCeHHs, a TaKKe
YUYUTHIBAET HEOOXOJUMOCTh pEaM3alui MEXKIIPEAMETHBIX CBs3ed (PU3MKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU IIpeIMeTaMu. B Hell onpeensitoTcsi OCHOBHbBIC
1IN U3yYeHUs! (PU3UKH Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaTbl OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Iporpamma o (hu3uke BKIIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHHS Kypca (PU3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO F0J1aM 00yUYEHUS;

e coJepkaHue yueOHOro npeaMera «Pusnka» mo rogam o0ydeHHUs..

du3znka Kak Hayka o HauOosee OOIIMX 3aKOHAX MPUPOAbI, BBICTyHas B
KayecTBe Y4eOHOTO MpeAMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaroriem mMupe. IIKompHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHHM, HM3y4aeMbIX XHUMHEH, OHOJOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmosb3oBaHME W AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHWM  OMNpeAeNsSeT XapakTep U Pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA,
MOJTyYeHHUs] HOBBIX MaTEpPHAJIOB C 3aJaHHBIMH CBOWCTBaMHU U JIpyrux. M3ydenue
($u3MKI BHOCUT OCHOBHOM BKJIaJl B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOMN KapTUHBI
Mupa oOydJaronuxcs, B (GopMUpOBaHHME yMEHUN MPUMEHSATH HAYYHBIA METO]
MO3HAHUS TIPU BITIOJHEHUN UM yU4E€OHBIX NCCIIEIOBaHUH.

B ocHOBY Kypca Gpu3uku Jy1st ypOBHS CPETHET0 O0IIET0 00pa30BaHUs MOJIO0KEH
psia uaei, KOTopble MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBL €70 MTOCTPOCHUS.



Hoes yenocmnocmu. B cooTBeTcTBUM € HEH Kypc SIBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COJACPIKUT MaTepuajl U3 BCEX pa3lieioB (DM3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepwan Kypca (Qu3Mku
o0ObeMHEH BOKPYr (Qu3nueckux Teopui. Benymum B Kypce sBisieTcs
dbopMupoBaHUE TPENCTAaBICHUN O CTPYKTYPHBIX YPOBHSX MaTepuH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanmzanus mpearnosiaraeT HCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(buU3HUKY ¢ pa3BUTHEM OOIIECTBA, @ TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOTIEMaAMHU.

Hoes npuknaomnoii nanpaenennocmu. Kype Gu3HNKu npeanoiaracT 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHHYECKHX W TEXHOJOTMYECKUX TMPUIOKEHUNA M3YYEHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocusayuu peamu3yercs MOCPEACTBOM BBEJCHHUS 3JIEMEHTOB
coJiep KaHusl, TOCBAMIEHHBIX SKOJOTMYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSA3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHMM, a Takke OOCYXIEHHs MpoOjeM
PAlMOHAIBHOTO MTPUPOJIONOIB30BAHUS M 3KOJOTUYECKON O€30aCHOCTH.

Crep>KHEBBIMU DJIEMEHTAMHU Kypca (PU3MKM Ha YpPOBHE CPEJHEro OOIIEero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMupoBaHHE TPEICTABICHUNA O
CTPYKTYpE MOCTpOeHUsl GU3NYECKON Teopuu, posid (PyHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPHA, JIsl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-eSTEIbHOCTHBIN NOAX0 B Kypce (U3MKH peanu3yercss Mpexkie
BCEro 3a CYET OpPraHM3alMM 3KCHEPUMEHTAIBHON JESATENIbHOCTH O0YyYaroLIUXCH.
J1y1st 6a30BOT0 ypOBHS Kypca (PU3HKHU — 3TO UCIIOJIH30BAHNE CUCTEMBI (DPOHTATBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U 1a00PaTOPHBIX pabOT, KOTOPbIE B IPOrpaAMME
no (usuke 0ObEIWHEHBI B OOIIMI CIMHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Boigenenue B yKa3aHHOM MepedyHe Ja0opaTOpHBIX pPaldOT, MPOBOAUMBIX Jis
KOHTPOJISI U OLICHKH, OCYLIECTBIISIETCS yYaCTHUKaMU 00pa30BaTENIbHOTO Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEW IMJIAaHMPOBAaHUS M OCHalIeHWs kaOuHera (usuku. Ilpu
TOM OOecrneunBaeTCcsl OBJIAJIeHUE OOYy4YalolUMKCS YMEHUSMH MPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEW (UM3MYECKUX BEIUYUH U
IIOCTAaHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

Bonpnioe BHUMaHUE yIEIsS€TCs PELICHUIO PACUETHBIX U KAU€CTBEHHBIX 3a]1a4.
[Tpu 3TOM 17151 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33Ja4M C SBHO 3aJaHHOU
bu3nUecKkoil MOJENbI0, MO3BOJSIOIIME MPUMEHATh M3YUYECHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3fena Kypca, TaK U UHTErpUpys 3HAHUS M3
pa3HbIX pa3aenoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha



OOBSICHEHHE TPOTEKaHUsl (UINYECKUX SIBICHUN MU TPOLECCOB B OKpYKArOIIeH
KU3HH, TpeOyronue BhIOOpa (PU3WYECKON MOJENHM JUIsl CUTyalluu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu ®I'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHnto yuyeOHoro mporecca 0a30Bbld YpOBeHb Kypca (DU3UMKM Ha ypOBHE
CpeqHero oomero oOpa3oBaHUSA JODKEH M3y4aThCsl B YCIOBHUSX MPEIMETHOTO
KaOuHeTa (U3MKU WM B YCIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOT0 LMKIa. B kaOuHeTe QU3UKU JOKHO OBITH HEOOXOAMMOE
JabopaTopHoe OOOpyJOBaHUE JUIsl BBIMOJHEHUS YKa3aHHBIX B MpOrpaMme II0
bu3MKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHcTpalluoHHOe  000pya0oBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeurMBaeT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JEMOHCTpAlUi st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIIGHUA ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlabopatopHoe 00OpyJIOBaHHE [JIi YUYEHUYECKUX MPAKTUUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaThdecKhue KOMILIEKThI
71a00paToOpHOTO O0OpPYAOBAaHUSA JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMHU LIETIAMH U3YUYeHUST HUBHKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJIEHUS OOy4YaOMIMXCA K Hay4HOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HX HHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (pOopMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (popMupoBaHME HAYYHOIO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHUs OCHOB
CTpOEHUs MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBanue yMmMeHUU OOBSCHATH SBJICHHUS C HCIOJIb30BAaHUEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3THX Lelned 00ecreuynBaeTcsl peuieHHeM CIeAyIoUX 3a1ad B

nporuecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:

e MpuOOpeTEeHNE CUCTEMbI 3HAaHUHN 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUsIX, BKJIKOYAs MEXaHUKY, MOJIEKYJSIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKHY;



e (opmupoBaHMe yMEHHUN TPUMEHATH TEOPETUUYECKUE 3HAHWS IS
OOBsICHEHHUS (PU3NYECKUX SBICHUH B TPUPOAC H ISl TPUHATHS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAQJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalN3a W HMHTEpIpeTanuu uHbOopMaIuy,
OIIPEIENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCJIOBHMI JJisl pa3BUTHSl YMEHUN NMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus orBoautca 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipepsaraempiii B mporpaMMme Mo (U3HKE IMepedeHb JabopaTOpHBIX U
NPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBHUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPKXAHUE OBYYEHUSA
10 KITACC

Paznen 1. ®u3zuka u MeTOAbI HAYYHOT'O MO3HAHMS

®usuka — Hayka O npuponae. HaydHble METOABI MO3HAHUSA OKPYKAIOILIETO
Mupa. Posib 3KcriepuMeHTa U TEOPUU B IPOLIECCE MTO3HAHUS TPUPOIbL. DKCIEPUMEHT
B (pusmke.

MopenupoBanue (pU3MYeCKUx SBJICHUM M TpolieccoB. HayuyHble THMOTE3BI.
duznyeckre 3aKOHBI U TeOpUHU. ['paHUIIBIl TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Pons m Mecto ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUXKCHMSI.
Cucrema orcué€ra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, MX MPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOe nBmwkeHue. [ 'paduxu
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MepeMelleHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobOosHOE nmajfieHue. Y CKOpeHue CBOOOHOTO MaICHHUS.

KpuBonunennoe nsmxenue. JBiykeHue MaTepruaibHONM TOUKH 110 OKPYKHOCTH
C TOCTOSIHHOM IO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEMHAsT CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W TMPAKTUYECKOE MPUMEHEHHUE: CIUI0METD,
JBI)KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTpAIUs KMHEMATUUECKUX XapaKTePUCTHK
JIBU>KCHUSI.

[IpeobpazoBanue IBMXEHUM C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ| yIiIOM K TOPWU30HTY U
TOPU3OHTAIILHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagnenue ckopoctu npu JBUKEHHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HEPABHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

UccnegoBanne COOTHOLICHUSI MEXIAY IyTAMH, MPOWUJICHHBIMUA TEIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune nBM>KeHUs Teaa, OpOLIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunmun  otHocutenvHOCcTH  [aymmnies.  IlepBeii  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akoH HetoToHa niist
MaTepuagbHOU TOUKU. Tpernil 3akoH HbproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectr. llepBas kocmumueckas
CKOPOCTBb.

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

Tpenue. Buasl Tpenus (mokosi, CkoiabxkeHus, kauenusi). Cuiia tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEHUS U cuiia TpeHus mokos. Kosdduruent tpenus.
Cuita conpoTUBIIEHUS NPU IBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarenbHOE U BpanaTesibHOE IBIXKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumeHus. llneuo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuuecknue yCTpOMCTBA M MPAKTHYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHeHHe Macc B3aUMOACHCTBYIOIIMNX TEN.

Bropoii 3axkoH HerotoHa.

N3smepenue cu.

CiioxeHune Cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Ae(OpMAIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NMOABEME U NAJCHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHUsI TBEPIOTO Telia. BUibl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Nzyuenne aBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

UccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpallCHUSI.

Tema 3. 3axkonvl coxpanenus 6 mexanuke

NmMmnynbec MartepuaibHOM TOYKH (Te€a), CUCTEMbl MAaTEpPHUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPaHEHUs HMIYJIbCa.
PeakTuBHOE NBM>XEHHE.

Pa6Gora cuibl. MOIITHOCTH CHJIBL.

Kunernyeckass sHeprusi MarepuagbHOM TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU DHEPIUH.

[ToreHumanbHas DHEPIUsl. [loTreHunanbHas SHEPTHs YIpyro
nehopMUpOBaHHON NPy KUHBL. [loTeHIIMaNbHAs SHEPTUs Tejla BOJIM3U OBEPXHOCTH
3eMIIH.

[loreHuuanbHble W HENOTEHUUalbHble  cuibl.  CBsi3p  paboThI
HEIOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM SHEPIUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHUS MEXaHUYECKOU YHEPTHH.

Yrpyrue u HeyIpyrue CTOIKHOBEHHS.

TexHuyeckre yCTpOMCTBA M NPAKTHYECKOE NPHUMEHEHUE: BOJOMET, KONED,
IIPY>KUHHBIN [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[Tepexo mOTEHIIUATEHOM SHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3ydeHne abCONIOTHO HEYNPYToro yAapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MasgTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIbI C U3BMEHEHUEM MEXaHWYECKOH SHEPIHH
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. Mogiexkyasipaasi pusnka u TepMOAUHAMUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBIKECHUS U
B3aUMOJICMCTBUSI YacCTUIl BelecTBa. MoOJEnu CTpOCHUs Ta30B, XKUIKOCTEW H
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojene. Macca u
pa3mepsl Mosiekyi. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temneparyp
Llenscus.



Mopens  upeanbHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIIPHO-
KUHETUYECKOW TEOpUU HUCabHOTO Ta3a. AOCOIOTHAs TeMIeparypa Kak Mepa
CpEIHEN KWHETHYECKON SHEpPruy TEIUIOBOrO JBWKEHUA dacTul rasza. Illkana
temneparyp KeneBuna. ['a30Bbie 3akoHBI. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akoH [lansToHa. M30mpouecchl B MACANbHOM Ta3e ¢ MOCTOSHHBIM KOJUYECTBOM
BellecTBa. ['paduueckoe mpencTaBiICHHE H30MPOIIECCOB: H30TEpPMa, M30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLINE JWCKPETHOE CTPOEHHUE BellecTBa, (pororpaduu
MOJIEKYJT OPTaHUYECKUX COEIMHEHUN.

OnpbiTel 0 AU GY3UN KUAKOCTEHN U Ta30B.

Mojens OpOyHOBCKOTO JIBUKEHHUSL.

Mogaens onbita IllTepHa.

OnbITHI, JOKa3bIBAIOINE CYLIECTBOBaHHE MEKMOJIEKYJIIPHOTO
B3aNMO/ICHICTBHSL.

Mogens, HIUTIOCTpUpPYIONIas IPUPOAY AABICHHUS Ia3a HA CTEHKHU COCY/Ia.

OnbIThl, WUTIOCTPUPYIONINE YPAaBHEHHE COCTOSHUS UICAIBHOTO rasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

OmnpeneneHrne mMacchl BO3[lyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE HM3MEPEHMI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCHMOCTH MEXY TapaMETPAMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogbl mepmoOuHaMuKu

TepMmoauHaMuueckass cucTeMa. BHYTpeHHsSI DHEpPrusi TEPMOAUHAMUYECKON
CUCTEMBI U cIoco0bl €€ n3MeHeHusa. KonruecTBo TemnoTel U padbota. BHyTpeHHss
DHEprus  OAHOATOMHOTO  HWACAJIbHOrO  raza. Buabl  Teruonepeaayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y JeNbHas TEINIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonsitue 00 aaumabatHoM mporiecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMMKHU K H3ompoieccam. ['padpuyeckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoIeccoB B MPUPO/IE.

TermoBble ~ mammHbl.  [IpyHOMOBI  AEHCTBUS  TEIUIOBBIX — MAllWH.
[IpeoOpazoBanusi ’HEpPrUM B TEINIOBbIX MamuHax. KosdduiueHT mnose3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTrO
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHnyeckue yCTpPOMCTBA H NPAKTUYECKOE MPUMEHEHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH HSHEpPrUM Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHne BHYTPEHHEHW »HEpPTrUM (TeMIlepaTyphl) Tejla MpU TeIuioneperaye.

OmnbIT 10 aAMadaTHOMY PaCIIMPEHUIO BO31yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPAaHUs, PEAKTHBHOTO
JIBUTATES.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne ynenpHOl TeI0EMKOCTH.

Tema 3. Aepecammniwie cocmoanusa eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHzaeHcauus. Mcnapenue u kuneHue. AOCONIOTHas U
OTHOCUTEJIbHAS BIIAXHOCTh BO3AyXa. HachlleHHbI Map. YaelbHas TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPONUSI CBOMCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaisl. IlnaBienue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHuUE TEMI0BOro OanaHca.

TexHuueckue yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOITYYEHUSI COBPEMEHHBIX MaTepUasoB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHWKeHHOM JaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

Habutoienne HarpeBaHus U MJIaBJICHUs KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomol

N3mepenre OTHOCUTENBHOM BIAXXHOCTH BO3AYXa.

Pa3znen 4. DiekTpoauHaMHuKa
Tema 1. Inekmpocmamuka
DnexTpu3zanus Tell. JNeKTpudeckui 3apsi. [[Ba Buga saeKTpUuecKux 3apsaoB.
[IpOBOHMKM,  AMDJIEKTPUKHM W TOJYHNPOBOJHHUKH. 3aKOH  COXpPaHEHUs
AIIEKTPUYECKOTO0 3apsija.
B3aumogeiictBue 3aps10oB. 3akoH KyioHa. To4euHbIil ANEKTPUYECKUI 3apsil.
Onextpuyeckoe mnone. Hanpsyk€HHOCTh anekTpuueckoro mnons. IlpuHuun



CYyNEPIIO3ULUN BJIEKTPUUYECKUX MNOJIEN. JIMHMKM HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJIS.

Pabota cun anextpocratudyeckoro nods. [loreHunan. Pa3HocTs moTeHIIMATIOB.
[IpOBOAHUKM W IHUAIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnose. [[uanexrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTh. KoHnaeHcarop. DNeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCATOopa.

TexHuyeckne yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, OJCKTPOCTAaTHUECKasl 3allluTa, 3a3eMJICHHE JIJIEKTPONPUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIIUI IEUCTBUS AIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpPOCTaTUYECKAsl 3aLUTA.

JIMDAEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCaTopa OT IUIONIAIA
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopusie padomol

N3mepenne a1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuveckuil mox. Toxu é paznuunpix cpedax

ONEeKTPUYECKUA TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [TocTosTHHBIN TOK.

Hanpsikenune. 3akon Oma 11 yyacTka Lenu.

DIIEKTPUYECKOE CONPOTHUBIICHUE. Y AEIBHOE CONPOTHBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEANHEHHE TPOBOIHUKOB.

PabGora oamexktpuueckoro Toka. 3akoH JDxoyms—Jlenma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3akon OMa 1151 MOJTHOM (3aMKHYTOM) 2JieKTpuueckoi renu. KopoTkoe 3aMbIKaHKeE.

ONEeKTpOHHAass  MPOBOAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpuYeCKuid TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOAHUKN. CobcTBeHHast 17§ MpUMECHast MIPOBOAUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYecKHuid TOK B  pacTBOpax M pacIulaBax  AJIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] AUCCOLMALIMS. DIIEKTPOIIU3.



OnekTpudeckuii ToK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuueckrue YyCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETp,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, 3JIEKTPOHArpEBaTEIbHbBIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN THOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOTHUKOBBII TMO0/1, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepenue criibl TOKa U HalpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LUUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOe COeIMHEHNE IPOBOIHUKOB.

[IpsmMoe w3MepeHue >SIeKTpoABMKYIIEH cwibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psia 1 IpOBOIUMOCTb BO3AYyXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuui oxcnepumenm, nabopamopnvie padomol

N3ydenne cMemanHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTPOABUKYILEH CHIIBI UCTOYHHKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBIIEHUS.

Habmronenue snekrponmsa.

MexnpeaMeTHbIe CBS3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocylIecTBISETCS ¢
YY4ETOM COIEP/KATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcamMHM MAaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOIOB HAYYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runores3a, (punueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTMPOBaHUE, MOEIb, U3MEPEHHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHUH, JuHEHHas (yHKIMS,
napabona, runep6osia, ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndeckoe ABHKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEIMJI000MEH >KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAS Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEIN, )KUJIKOCTEN U Ia30B,



AIIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALMS,
rajlbBaHHKa.

l'eoepagus: B1aXXHOCTb BO3yXa, BETPbHI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUe JBUKEHUN C HMCIOJIb30BAaHUEM MEXaHHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOAIIWIHUKH, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYrHE), JBUIATelb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJYYEHHUS] COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE DIIEKTPONpPUOOPOB,
KCEPOKC, CTPYWHBIH MIPUHTED, ANEKTPOHArpEBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JnekTpoauHamMuKa

Tema 3. Maznummnoe noine. I1eKmpoMazHUMHAA UHOYKYUSA

ITocTostHHBIE MarHUTHl. B3anMoaeicTBHE NOCTOSHHBIX MarHUTOB. MarauTHoe
nosie. Bektop MarHuTHOM MHAYKIMU. [ [pHHIMI CyIIeprO3UIIMA MarHUTHBIX ITOJIEH.
Jluvann MarHuTHOW WHAyKUMW. KapTMHa JNMHWUNA MAarHUTHOM HMHAYKIUW TIOJIA
MOCTOSIHHBIX MarHuTOB.

MaruutHoe T1IOJN€ TPOBOJHMKA C TOKOM. KapTuHa JIMHUN WHIYKIHAH
MarHUTHOTO TOJI JUIMHHOTO MPSMOr0 NMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTere NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallpaBJICHHE.

Cuna Jlopenua, €€ MOyJIb U HaIlpaByieHUE. [[BUKEHUE 3apSKEHHON YaCTUIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SBneHHE DNEKTPOMArHUTHOM HWHAYKIMH. [lOTOK BEKTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABIXKYINAA CHIa HWHAYKIWH. 3aKOH JJEKTPOMATHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnekTpuyeckoe mojie. ODJCKTPOABIKYILAS Cuia HUHAYKIHU B
IIPOBOJHMKE, IBHKYILEMCS NIOCTYIIATENBHO B OTHOPOJAHOM MarHMTHOM IIOJIE.

IIpasuno Jlenua.

NHnykTMBHOCTB.  SIBIEHME CAMOMHIYKIMHU. OJIEKTPOABWXKYIAs  CHUJA
CaMOMHIYKLUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHIYKIIMOHHAS NEYb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE JIEKTPOHHOTO IMyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHTYKIIUY MarHUTHOTO TOJIS.

B3auMojeiicTBrE IByX MMPOBOJTHUKOB C TOKOM.

Cuna Amnepa.

JencTBue cribl JIOpeH11a HA HOHBI JIEKTPOJIUTA.

SBNeHNE SIEKTPOMArHUTHON UHAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh SJIEKTPOJBIKYIIEH CUIIbI UHIYKIHU OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBrieHNE CaMOUHIYKITUH.

Vuenuueckuii oxcnepumenm, 1a6opamopusie pabomol

MN3ydyeHne MarHuTHOTO MOJIsl KaTYIIKH C TOKOM.

HccnenoBanue AeHCTBUA MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBiIeHUS JIEKTPOMATHUTHOW UHAYKIIHH.

Pa3nea 5. Kote6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHble Kojiebanus

Konebarenbnass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
["apmonnyeckue konedanus. [lepuon, wacrora, ammumryga u (aza xoneOaHUU.
[Ipy>XkMHHBIN MasTHUK. MaTeMaTUYeCKUN MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATLHOM KOJIeO0AaTeIbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU U
AIEKTPOMArHUTHBIMU KoJiebanusiMu. @Dopmyna TomcoHa. 3akOH CcoOXpaHEHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[IpencraBieHue o 3aTyxaroUMX KojeOaHusX. BrIHYX/IeHHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BeiHy X A€eHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

ITepemennbiii  Tok. CUHyCOMAQIbHBI TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYEHHWE CHJIBI TOKA M
HaIPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaaya U NOTPEOICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTposHepruu. KymnbTypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B MIOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA W NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKa, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOATEIbHOW CHCTEMbI (MIPY>KWHHBINA WM
MaTeMaTUYECKUI MasSTHHK).



Ha6nronenue 3aTyxaromux KoJIeOaHmii.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUN.

Ha6nronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHUI.

Pe3onaHc mnpu 1OCIIENOBATENBHOM COEOUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinb THHUM 3JIEKTPOIEpe1adH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

WccnenoBanue 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM rpy3a HAa HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanue nepeMEeHHOTO TOKA B LIETIH U3 MTOCJIEI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHble 60JIHbl

MexaHuueckue BOJIHBI, yciioBHs pacnpoctpadeHus. Ilepumon. Ckopocts
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHHIE BOJIHBIL. Y CIIOBUSI U3TyUEHUS AIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarautHoil BoiHe. CBoiicTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTpa)K€HWE, MPEJOMIICHUE, TOoJspu3anus, Judpakius,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[Ikana 371eKTpOMarHUTHBIX BOJIH. [I[puMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TENEBUACHUS. Pagnonokarusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpeJIbl.

TexHuuecknue yCTpOCTBA M MNPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl JIMarHOCTHKAa B TEXHHUKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOmromeecs Teno kak UICTOYHUK 3BYKa.

HabGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepenimu u mudpakiinn MEXaHUIECKUX BOJTH.

3BYKOBO pE30HaHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KoseOaHUM.



HccenenoBaHue CBOWCTB 31E€KTPOMArHUTHBIX BOJIH: OTPaKEHHE, IPEJIOMIIEHHE,
noJisipu3anus, 1udpaxkius, HHTepepeHIINs.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. lIpsMonuHelHOE pacnpoCcTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

OTtpaxkenne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. I[IpenenpHbli yroa MNOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceeta. CiioxxHblid cocTaB Oesoro ceta. L[Ber.

Cobuparoiue u paccernBaromue auH3bl. ToHkas muH3a. POKyCHOE pacCcTOsTHUE
Y ONTHYECKasl CUiia TOHKOW JUH3bL. [locTpoeHne n3odpaxeHuil B COOMpAIOMINX U
pacceuBaromux JuH3ax. Gopmysia TOHKOH JIMH3BL. Y BEIUYEHUE, TaBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOUN ONTHUKHU.

BonnoBass ontuka. WuTepdepennusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOOEHHWS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBue HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HWM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpONCTBa M MPAKTHYECKOE INPHUMEHEHHME: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaT, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMONIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETA.
OnTuyeckre NpuOOpHI.

[TomHOe BHYTpEeHHEE OTpaxeHue. Mozens cBeToBoAA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mopnenn MUKpPOCKOIIa, TEJIECKONa.

Habmtonenue narepdepeHimu crera.

HaOmronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBeTa.

[Tony4yeHue criekTpa ¢ HOMOILBIO PU3MBI.

[Tonydyenue cnekTpa ¢ TOMOUIBIO AUPPAKIUOHHON PEIIETKY.

Habmronenune nosipu3annm cBeTa.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomol

N3mepenue mokasaTesis MpeIoMIIEHUS CTEKIIA.



HccnenoBanue cBONCTB M300pa)KeHUH B JIMH3aX.
Hab6nronenue nucnepcnu cBera.

Pa3nesn 6. OcHOBBI CIeMAJILHOI TEOPUU OTHOCUTEIbHOCTH
I'paHnLBI MPUMEHUMOCTH KJIACCUYECKOU MexaHUKHU. [locTynartel criennanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISL CKOPOCTH CBETA B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAIlCHUE
JUIVHBI.
DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHILIBI.

CBsI3p MacChl C JHEPTUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHS
ITOKOSI.

Pasznen /. KBantoBasi puzuka
Tema 1. dnemenmol KéaHmM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBsizu 3Heprun GOTOHA C €r0 YACTOTON. DHEPrus
U UMIyJbC (pOTOHA.
OtkpsiTue u uccnenoBanue poroddpdexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI

dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboTorddekra.

JlaBnenue cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuuyeckue yCTpOMCTBA W MPAKTHUUECKOE MPUMEHEHHe: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢heKT Ha YCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Peszepdopra mo paccessHuto o -4acTHIL.
[ImanerapHas mognens aroma. Ilocrynarel bopa. M3znydyenune wu moriomeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyro. Bumbl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IaA.

BonnoBeie cBoiicTBa yactul. Bonnsl ae bpoiing. KopnyckynsapHo-BOITHOBOM
Ty aJIA3M.

CHoHTaHHOE U BBIHYXJEHHOE U3TyUEHHE.

TexHuyeckre ycTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: CIEKTPaIbHbII
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.
OnpeneneHre AMHBI BOJIHBI J1a3epa.
Habmoienne nuHeuaThIX CIIEKTPOB U3ITyYEHUSI.
Jlazep.
Yuenuueckuii axcnepumenm, 1abopamopnvle pabomuol
HaGnronenue muHeiyaToro criekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JTOKA3bIBAIOUIUE CIIOKHOCTh CTpoeHusl sapa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pezepdopia o onpeneneHnio cocraBa paiioakKTUBHOTO
m3nydenns.  CBoiictBa  anbda-, Oera-, raMma-m3nydcHus.  Bimsane
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OtkpeiTHE NMpoTOHA W HelTpoHa. Hykionnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnazn. [‘amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO paclaja.
DHeprus CBs3U HYKJIOHOB B sape. SnepHbie cuiibl. Jledext Maccsl sapa.
Anepnsie peakuuu. [lenenue u cuHTE3 A1€EP.
Anepnsbiii peaktop. TepmosiaepHsiii cunTe3. [IpobOieMbl U MEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTULbl. OTKPBITUE MO3UTPOHA.
MeTtoabl HAOTIOIEHUS M PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.
@dyH1laMeHTalIbHbIE B3aUMOJEHCTBUA. EAMHCTBO (hU3nMvecKoil KapTHHBI MUpA.
TexHuyeckne ycTpoucTBa M MPAKTHYECKOE IPUMEHEHHE: TO3UMETP, KaMepa
Buinbcona, simepHbIil peakTop, aToMHasi 6omoa.
Jlemoncmpayuu
Cu€TYnK MOHU3UPYIOIIHNX YACTHUILI.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
HccnegoBanue TpekoB yacTHIl (IO TOTOBBIM (oTOrpadusim).

Pa3nen 8. DyieMeHTHI ACTPOHOMUM U ACTPO(PU3UKHU

DTarnel pa3BUTHSI aCTpOHOMUU. [IpuKknagHOe U MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUM.

Bupn 3Bé3gHoro neba. Co3Be3aus, spKyUe 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBU>KCHUE.

CosnHeuHas cucTeMa.

Connne. ConHeuHass akTHMBHOCTh. Mcrounuk sHepruu CojHIIa W 3BE3.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpajbHbIM KJacc —
CBETHUMOCTB». 3BE3/IBI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHMMOCTH «Macca —
CBETUMOCTBY» IS 3BE3J TJIABHOW MOCIEAOBATEIBHOCTU. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUM U 3Boatounu ConHua u
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u nwxenue CoyiHLIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
raJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bosbioro B3peiBa. PEMKTOBOE U3ITyUCHHE.

Macmradnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HaGnroneHnuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUN JJI ONpPENeSICHUs MOJI0KEHNU HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOIro MOJyIIapHs U IPKHUE 3BE3BI.

Ha6nronenus B reneckon JIynsl, minanet, Mnegnoro [TyTu.

O0o01marouiee NOBTOPEeHUE

Ponp ¢Qusuku u acTpoHOMHUHM B HKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesITENbHOCTU YEJIOBEKA, POJIb U MECTO (PUBHKH U
ACTPOHOMHUU B COBPEMEHHOW HayYHOUN KapTUHE MUPA, pOib (PU3UUECKON TeOpuu B
dbopMHUpoBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON
KapTUHBI MHpa B OOHIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MeknpeaMeTHbIE CBA3H

Nzyuenne kypca ¢gusuku 0a30Boro ypoBHs B 11 kjacce ocyliecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3€M C KypCaMH MaTE€MaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumnores3a, (uznyueckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUE CHCTEMBl YPAaBHEHHUHW, TPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO, BEKTOPHl M MX IPOEKIMH HA OCU KOOPIAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTroJbHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TFIOCKUX PUTYpP B 00BhEMa Tell.

buonoeus: »nextpuueckue SIBICHUS B JKUBOW mMpupoje, KosiebaTenbHbIC
JIBVKECHUS B )KMBOM NMPUPOJE, ONITUUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAST CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00Pa30BaHUS KPUCTALTNICCKON PEMIETKH, CTICKTPATLHBIN aHAJIH3.



l'eoepagusa: MarHUTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dboToChEMKA 3eMHON TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICCHUH.

Texnonocusi: JMHUM BJIEKTpPONEpeNad, TIE€HEepaTop NEPEMEHHOrO0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I[€4Yb, pajap, pPaauoNpUEMHUK, TEIEBHU30D,
anTeHHa, tenedoH, CBYU-meub, NMpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA,
coJiIHEeYHas barapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3mka» Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBLIE PE3YJIbTATbDI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmera «Dusuka» T0mKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroOIIUXCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIeCTBa, PACHIUPEHHE >XH3HEHHOTO
OTbITA W OTbBITA JESITEILHOCTH B IMPOIIECCE pPeaiu3alliid OCHOBHBIX HaIpaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaKIaHCKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTD TPAKIAHCKOMN MO3UIIUU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA,;

MPUHATHE  TPAAUIMOHHBIX  OOIICUETIOBEYECKUX  T'yMAaHUCTUYCCKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBHOCTh B MHTEPECAX TPakIaHCKOTO
oO0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aINY;

YMEHHUE B3aMMOJICHCTBOBATH C COIMMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBHUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TPaKIaHCKOM UIEHTUYHOCTH, MTATPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHUE K TOCYJAapCTBCHHBIM CHMBOJAM, JTOCTHKCHHUSIM
POCCUICKUX YUEHBIX B 00JaCTH PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHHWBATh CHUTYAllUI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HAHME JJUYHOTO BKJI/1a B TOCTPOEHUE YCTOMYHBOTO OyIyIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUast 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyuero puandyeckoil Hayke;

5) Tpya0BOr0 BOCIMTAHUSI:



MHTEpEC K pa3nuyHbiM cdepaMm MpodeccroHaNbHON NeATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBINA BBHIOOD
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMO0Opa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) 9K0JI0rH4eCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  DKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHME TIJI00ATLHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHKE U OCYIIIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEHUE OIbITA JEATEIBHOCTH SKOJIOIMYECKON HAINPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HaHME LEHHOCTH HAYYHOW JAESTENbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs! (PU3UKU OCYIIECTBIISATH MPOEKTHYIO U UCCIIEI0BATEIBCKYIO AEATENBHOCTD
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBeEpPCAIbHBIE YUeOHbIE TeiiCTBUSA
ba3oBble Jiornueckue aelcTBUA:
CaMOCTOSITEIbHO  (popMylIupoBaTh W aKTyaJU3HpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENIATh LENN JEATeIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHUS,
BBIBJISITh  3aKOHOMEPHOCTH W TNPOTUBOPEYHS B  pacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH pEIIeHUs MPoOJeMbl C YUETOM aHAIM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B AESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPAVUHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSIX PEATbHOTO, BUPTYAIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPH PEIICHUH YKU3HECHHBIX ITPOOJIEM.
Ba3oBbIe ucciienoBaTe/ILCKHUE 1eHCTBUA:
BJIaJIETh HAYYHOU TEPMHHOJIOTHEHN, KIIOUEBBIMU MOHATHSIMUA U METOJAMHU
(bu3nYeCcKo HAYKH;



BJIa/IETh HABBIKAMHU Y4EOHO-MCCIEAOBATEIHCKON U MPOEKTHOM NeATEIbHOCTH
B 005acTy PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOro COJEp)KaHWs, NPUMEHEHUIO Pa3IUYHbIX
METOJI0B MIO3HAHUS;

BJAJ€Th BHUJAMU JIEATEIBHOCTU 110 IOJIyYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B PA3IMYHBIX Yy4EOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIIATh [PUYMHHO-CJICCTBEHHBIE CBSA3M M AaKTyaJlU3UpoBaTh 3ajady,
BBIIBUTaTh FUIOTE3Y €€ PEIIeHUs, HAXOAUTh apTyMEHTHI JUIsl 10Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJaud pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIHN OIBIT;

yMETh TIEPEHOCUTh 3HAaHUS 1O (U3MKE B MPAKTUUYECKYIO O001acTh
XKU3HEJEATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEIaraTb OpUTrMHAIbHBIE TOAXOAbI U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ undgopmanueii:

BJIQJICTh HABBIKAMHU MOJIyYeHHUS] MHGOpMALMK (PU3NYECKOTO COACpKAHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, aHAJIM3,
CUCTEMAaTH3alMI0 U HWHTEPIPETAlNni0 MHPOPMAlMU pa3IMYHBIX BHUJIOB U (Popm
Ipe/ICTaBJICHMUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMAIUH;

UCIIOJIb30BaTh  CPEICTBAa  HMHMOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3ALMOHHBIX
3aJa4 ¢ COOII0eHNEM TPEOOBAHUN SPrOHOMHKH, TEXHUKH O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M STUYECKMX HOPM, HOPM HH(POPMAIIMOHHOM
0e30MacHOCTH;

co37aBaTh TEKCThl (PU3MUECKOT0 COAEp>KaHUSI B pa3IMYHBIX (opmarax ¢
y4€TOM Ha3zHAaYeHUs1 UHPOPMALIUU U LEIEBON ayIUTOPUH, BEIOUpAas ONTUMAIIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:
OCYIIECTBIATH OOIICHNE Ha YPOKaxX (U3UKHU U BO BHEYPOUHOU JESITEIbHOCTH;
pacro3HaBaThb MPEANOCHUIKM  KOH(MDIMKTHBIX  CUTyalldii ©  CMAT4YaTh
KOH()JIUKTHI,



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOI0 TOYKY 3PEHHS C HCHOJIb30BAHHUEM
A3BIKOBBIX CPE/ICTB;

MIOHUMAaTh W MUCIIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM W WHJIMBHUYaJIbHOU
paloThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHUMATh €A  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUI,
pacmpeiiesiaTh pojud € y4E€TOM MHEHUH YYacCTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIaJa U KaXKJOT0 YYaCTHUKA KOMaH bl B 001U
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE TPOEKTHI, OLECHWBATH HAEHU C TO3UIMHA HOBU3HBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHBIe YHHBepcaJIbHbIe YueOHbIe el CTBUSA
Camoopranm3anus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBAThH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAaH PEIICHUsS PacUYETHBIX U KaueCTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUUYECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclMpaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLICHHUBATbh MPUOOPETEHHBII OIIBIT;

CrocoOCTBOBAaTh (OPMUPOBAHMIO U TPOSIBICHUIO DJpYIUMLIMUA B 001acTU
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJVIEKT:

JaBaTh OLEHKY HOBBIM CUTYallMsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATEIbHON  pedieKCMM  Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBAHMI;

MCIIOJIb30BaTh MPUEMBI PEIIEKCUH 71l OLIEHKH CUTYaIluH, BHIOOpa BEPHOTO
pelleHNs;



YMETh OIIEHWBATh PHUCKH U CBOCBPEMEHHO NPUHUMATH PEMICHUS TO WX
CHIDKCHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TPH aHAINW3E pe3yIbTaToOB
TESITEIILHOCTH,

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU M JOCTOWHCTBA,

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
TESITEIILHOCTH,

NpU3HABaTh CBOE MPaBO U MPaBO JIPYTUX Ha OIMIMOKH.

B mporiecce nocTkeHUs TMIHOCTHBIX PE3yJIbTATOB OCBOCHHSI IIPOTPAMMBI TI0
dbuzuke IS YPOBHS CpeIHero ooOmero oOpa3oBaHUS Yy OOy4YaroOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJUICKT, TIPEATIOIaTr AFOTIHIA
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aIalTHPOBATBCA K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHXKEHUIO TSI U
yCcrexy, ONTUMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOUYAIOIIEH CTOCOOHOCTh MOHUMATh IMOIIMOHAIILHOE COCTOsTHUE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOIIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

HPEJIMETHBIE PE3YJIBTATDBI

K kxonity o6yuenus B 10 ki1acce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA TMPUMEPaAX poOjb U MeCTO (PU3MKU B (HOpMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KApPTUHbI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJIEIM CTPOEHHUS Ta30B, )KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] PU pPelIeHn: (PU3NIECKuX 3a/1ad;

pacmo3HaBaTh (GU3MUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJISIPHO-KUHETUYECKOU TEOPUM CTPOECHHUS BEILIECTBA U



ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE ITPSMOJIMHEUHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPIHS, B3aUMOACICTBUE
Ten, nuddys3usi, OpOyHOBCKOE TBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX T,
u3MeHeHre o0bEMa Tel NMpU HArpeBaHUM (OXJIAXKACHUH), TEIJIOBOE paBHOBECHE,
WCIIAPEHNE, KOHJCHCALMSA, IUIABJICHUE, KPUCTAUIN3ALMsA, KHUIIEHUE, BIIAXKHOCTH
BO3/yXa, ITOBBIIICHUE JABJICHUS ra3a IPHU €r0 HATPEBAHUM B 3aKPBITOM COCYJE,
CBSA3b MEXIy IapaMeTpaMH COCTOSIHUSA Ta3a B U30IPOLECCaX, JJIEKTPU3ALMA TEll,
B3aUMOJICHCTBUE 3aPA/I0B;

OMKCHIBATH MEXAHUYECKOE NBIKEHHE, HCHOJNb3ysd (PU3NYECKHE BEIUYHUHBI:
KOOpJMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
VMMITYJIbC T€JIa, KHHETUYECKasl SHEPrus, NMOTCHIUANIbHAS JHEPTUs, MEXAHUYECKAs
paboTa, MexaHW4YecKass MOIIHOCTh; MpPU ONHCAHUM IPABUIBHO TPAKTOBATh
(Gu3NYECKUN CMBICH HCIOJIb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (YOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUYUHY C JPYTHMMHU
BEJIMYMHAMU;

ONMCBHIBATh HM3YYECHHBIE TEIUJIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBIICHMS,
UCIIONIb3Ysl (DU3MYECKHE BEJIMYMHBL: JABJIEHUE Tra3za, TEeMIepaTrypa, CpeaHss
KMHETUYECKAsT DHEPTUSI XaOTUYECKOTO NIBMXKEHUS MOJEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs SHEprus, pabora rasa,
KOA(P(GUIUEHT TMOJIE3HOTO JEUCTBUS TEMJIOBOIO JABHUraTels; MpU ONUCAHUH
NpaBUIbHO TPaKTOBaTh (U3MYECKUH CMBICI MCHOJb3YEMbIX BEJIMYUH, HX
00O3HAaYeHUsT W EeAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(pU3MUECKYIO BEIMUUHY C IPYTMMHU BEINYNHAM;

OIMCBIBATh U3YUYEHHBIE DJIEKTPUUECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKHUE
sBJICHUST (TIPOLIECCHI), UCTIONB3YS (PU3NUECKHE BEIMYUHBI: DJICKTPUUYCCKUN 3apsij,
AIIEKTPUYECKOE T10JI€, HANPSKEHHOCTD 10715, ITOTEHLIHUAJI, PA3HOCTh ITOTEHIAAJIOB;
IpU ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYE€HMs] M €JMHMIIBL, YKa3blBaThb (OPMYJIbI, CBSI3bIBAIOIIHE
JTaHHYIO0 (PU3MYECKYIO0 BETUUUHY C IPYTUMH BEJIMYMHAMU;

aHAJIM3UPOBATh (PU3UUYECKUE MPOLIECCHl U SBJICHUS, HCIONb3Ys (pU3nUecKue
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXPAHCHHS MEXAHUYECKOM DHHEPTUM, 3aKOH COXPAHCHHS HMITYJIbCa,
NPUHLNIN CYNEPHO3ULNNA CHUJ, NPUHUMUII PAaBHONPABUS HHEPLHUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOECHUS BELIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEIHEN KUHETUYECKOW DHEPIUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJAMHAMHMKU, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CJIOBECHYIO
(GOpMyIHMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAKEHHE U YCIOBUS (TPaHUIBL,
001acTH) MPUMEHUMOCTH;



OOBSCHSTH OCHOBHBIC TIPUHITHUIIBI ICHCTBUS MAIIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MUCMHOJIb30BaHUS B MOBCEIHEBHOU
YKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCICAOBAHUIO (PU3UYECKHX SBJICHUU U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3TOM
dbopmyarpoBaTh MpobIeMy/3a1ady U TUTIOTE3y YICOHOTO IKCIIEPUMEHTa, COOMPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMs, TPOBOAUTH OMBIT U (HOPMYITHPOBATH
BBIBO/IbI;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYCCKUMH  BEIUYUHAMH  C
UCTIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUN, MPHU STOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YIbTATHI MOJTYYCHHOM 3aBUCUMOCTH (DU3UUECKUX BEJIMYUH B BUJIC
TabuIl ¥ rpauKOB, AEJIaTh BHIBOJIBI 110 PE3YJIbTATAM UCCIEOBAHUS;

cobJroAaTh npaBuiaa 0€30MacHOTO TpyJa MPHU MPOBEICHUHN UCCICIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW W MPOEKTHOM
JESITEIbHOCTH C HCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemarh pacuéTHblE 3aJadyd C SBHO 3aJlaHHOW (pU3MYecKol MOJENbIo,
UCTIONB3YS (hU3UUecKre 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4n
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (GU3UUECKUE BETUUYMHBI U (HOPMYJIBI,
HEOOXOJUMbIe JUIsl €€ pelIeHUs, MPOBOAUTH Pacué€Thl U OIEHUBATh PEATBLHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

penaTh KaueCTBEHHbIE 33/1aUl: BBICTPAUBATh JIOTHYECKH HETIPOTHBOPECUUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh NIPU PEIICHUN YUeOHBIX 3371a4 COBPEMEHHbIC HH(OPMAIIMOHHBIC
TEXHOJIOTUH [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUN U TIPE/ICTABICHUS
y4eOHOH ¥ HAyYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOyIaeMyl0 HHPOPMAIIHIO;

IIPUBOJIUTH MIPUMEPHI BKJIaJla POCCHMCKUX U 3apyOCIKHBIX YUEHBIX-(U3UKOB B
pa3BHUTHE HAYKH, 00BICHEHUE TIPOIIECCOB OKPYKAIOIIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B MOBCEAHEBHOM KU3HU JISI
oOecrieueHus 0€30MaCHOCTH TpU OOpaIleHWHd ¢ TpPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsi COXPAHEHUS 3I0POBbS M COOJIIOICHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPY KaIOILEeH Cpejie;



paboTaTh B TIpynme C BBHIIOJHEHHEM pAa3JMYHBIX COLMAIbHBIX POJEH,
IUIAaHUPOBATH padOTy TPyNIbl, PAalMOHAIBHO pAaCHOpenessiTh OOS3aHHOCTU U
IJJAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K kxonity o6yuenus B 11 ki1acce npeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEpPAX pOJib U MecTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUUTBHIBaTh TpaHULBl MPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJEIeH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCUHBIM UCTOYHHK CBETA, AACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa MpH PEHIeHUH (PU3NYECKUX
3aj1ad4;

pacrno3HaBaTh (PU3UUECKUE SIBJICHUS (IPOLECCH) U OOBSCHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOU (DU3UKH: AIEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aHMMOJECHCTBHE
MarHuTOB, J3JICKTPOMAarHUTHAasT WHIAYKUUSA, JEHCTBUE MAarHUTHOTO TIOJS Ha
IPOBOJAHUK C TOKOM M JBWXKYIIMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJApU3aLMs CBETa, JAHMCIEepCUs CBETa,
dbotoanexTpudeckuii 3Pdext (hoTodrddhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHENYaToOro CIEeKTpa aToMa BOJOPOJA, ECTECTBEHHas M MCKYyCCTBEHHAs
pPaZMOaKTUBHOCTS;

ONKCBHIBATh M3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHEIE,
ONTUYECKUE,  DJEKTPUYECKYI0  MPOBOJMMOCTb  pa3IUYHBIX  Ccped) |
AJIIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), MCHOJb3Ysd (PU3NYECKHE BEIUYHMHBIL:
AIEKTPUYECKUI 3apsijl, CUJIA TOKA, BJIEKTPUUYECKOE HAIPSIKEHUE, IEKTPUUECKOE
COIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOJABIKYILAs CHiia, paboTa Toka,
WHIYKIUS MarHuTHOTO Mouisl, cuiia Ammepa, cuia JlopeHua, MHAYKTUBHOCTh
KAaTYyIIKW, SHEPTUs DJEKTPUYECKOI0 M MArHUTHOTO IMOJIeH, Mepuoa M 4YacTtoTa
KojeOaHui B KoJIeOaTeIbHOM KOHTYpE, 3apsii W Ccujia TOKa B TpoIecce
TapMOHMYECKHUX DJEKTPOMArHUTHBIX KojJeOaHHM, (OKYyCHOE pacCTOsHHE U
ONTHUYECKasi CUJIa JIMH3bI, MPU OMUCAHUM MPABHIBHO TPAKTOBATh (PU3MUYECKUHN
CMBICTT HCIIOJIb3YEMbIX BEJIMYMH, HMX O0O3HAUYEHUS W EAUHMIIbI, YKa3bIBaTh
(opMyIIbl, CBSI3BIBAIOIINE TAHHYIO PU3NYECKYIO BEIMUYHUHY C IPYTUMH BEIMUYUHAMY;
ONKCHIBATh HW3YYECHHBIC KBAaHTOBBIC SIBICHHS M IPOLECCHI, HCHOJB3Ys
(¢u3nyecKkue BEIMUYMHBL: CKOPOCTH 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, TIEPUOJ MOy pacaga, IHEPTHsl CBA3U



aTOMHBIX SIZIEp, TPU ONMUCAHWUU TPABUILHO TPAKTOBATh (U3UYECKUNA CMBICT
WCITOJIB3yeMbIX BEJMYMH, WX OOO3HAYEHWS W €IWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (U3MUYECKHE MPOLECCHl U SBJICHMS, UCTOIb3YS (HU3UUECKUE
3aKOHBI U MPUHIUIILL: 3aKOH OMa, 3aKOHBI TIOCIIEIOBATEIHHOTO U MapaiieIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHJYKIINH, 3aKOH MPSAMOJIMHEHHOTO pacrpoCTpaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHINTeHHa st doToddpdekra,
3aKOH COXPaHEHHUsS HHEPTrUHU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUs MacCOBOr0 4HWCIa, MOCTyJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpy 3TOM pa3indyaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
MPUMEHUMOCTH;

OTpeeNsaTh HAlpaBJICHUE BEKTOPA UHIYKIIMA MAarHUTHOTO TOJISl TPOBOJIHUKA
C TOKOM, CUJIbI AMIiepa u cujibl JlopeHna;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJIHATh AKCIEPUMEHTHl MO UCCIAEAOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCIMOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHHUI: HPH 3TOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YUeOHOr0 IKCIIEpUMEHTa, COOUPAThH
YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYA0BaHUS, TPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBJISTH MPSIMbIE U KOCBEHHBIC U3MEPECHUS (PU3UUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIEIOBATh 3aBUCUMOCTHU (DU3UUECKUX BEJTUYUH C UCIIOIB30BAaHUEM MPSIMBIX
W3MEPEHUN: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATH PE3yJbTAThl
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JIeJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIETOBAHMUS;

cobroaTh npaBuiaa 0€30MacHOTO TPyJa MPHU MPOBEICHUHN UCCIICIOBAaHUN B
paMKax y4eOHOro JHKCIEpUMEHTa, Y4YeOHO-HCCIIeIOBATEIbCKOW M MPOCKTHOMN
JIEATEIIBHOCTH C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000pyI0BaHUS;

pemarh pacuéTHhIE 3aJadyd C SBHO 3aJlaHHOW (PU3MYECKON MOJEIbIO,
UCITIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIACIATh (GU3HMUECKUE BETUUYMHBI U (HOPMYIIBI,
HEOOXOAUMbIE Jisi €€ pElIeHHs, MPOBOJUTh PAacU€Thl U OLEHUBATH PEATBHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a41: BBICTPAUBATh JOTHYECKN HEMPOTUBOPEUNBYIO
LIETIOYKY PACCYKIECHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH WU
(buznueckue sSBICHUS,

UCIOJIb30BATh IPU PELICHUN YYEOHBIX 33]]a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIUN U IPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSACHATh MPUHLMIBI JEHCTBUS MAIIMH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
YKU3HH;

MPUBOANTH IPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU JISI
oOecnieueHns O€30MACHOCTH MpH OOpalleHUH ¢ MpuOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTath B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TPyHIbl, PALUOHAIBHO paCHpEleisITh OO0SI3aHHOCTU U
IIJIJAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne i/t P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTre/bHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. ®DU3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUA
bubnnorexa [JOK
11 O 2
HBHKA H METOBT HAYHHOTO HO3HAMHA https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmorexka [IOK
2.1 K 5
fHeMaTIIa https://m.edsoo.ru/7f41bf72
bu6mmoteka I[IOK
2.2 7
Heamika https://m.edsoo.ru/7f41bf72
bu6mmotexa I[IOK
2.3 6 1 1
3AKOHEI COXPAHEHHS B MEXAHHKe https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU 9 1 bubnmnoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOAMHAMIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6bnuoreka LIOK

®da3oBbIC MEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Pa3nen 4. JIEKTPOJAUHAMUKA
bu6mmoteka [IOK
41 UICKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIN 351EKTpUUECKH TOK. TOKH B bubanoreka [IOK
4.2 12
pa3IMYHBIX cpesax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME
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11 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/m P Kontpoanueie | Ilpakruyeckue (mucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. 3JIEKTPOAUHAMUKA
11 MarnutHoe nosie. DNeKTPOMAarHUTHAS 1 1 3 bu6nunoreka [IOK
' WHIYKLHSI https://m.edsoo.ru/7f41c97¢c
Nroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
91 MexaHn4eCcKHe 1 3JIEKTPOMArHUTHbIE 9 1 bubnuotexa [JOK
' KOJIeOAHHs https://m.edso00.ru/7f41c97¢c
MexaHU4YeCcKHe U DIIEKTPOMAarHUTHHIE bubnmnoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Pazzea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBEI CIIEITUATTEHON TEOPUH 4 1 bubnmnoreka [IOK
OTHOCHUTEIIBHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTHUKHU 6 bubmorexa [OK

https://m.edsoo.ru/7f41c97¢c
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bu6mmoreka [IOK
4.2 C 4
Thoerue aroma https://m.edsoo.ru/7f41c97¢c
Bu6muoreka [JOK
4, A
3 TOMHOE S1po ° https://m.eds00.ru/7f41c97¢
Hroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIeMeHTBI aCTPOHOMHUU M aCTPODUUKU 7 ]P?t?[ij?/l;ln?ee diicﬁ?/l?{MlcQ?c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE

61 | Ooobmmonee novtoperne ‘ o sscouTHelcTe
Hroro no pazneny 4
PeszepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTAThl OCBOEHUSI 0CHOBHOI
o0pa3oBaTeJIbHOM MPOrpaMMbI CPeHEro 001ero 00pa3oBaHusA

10.1

JleMoHCTpUpOBaTh Ha NpUMEpax pojdb U MeCcTo (U3UKU B
(hopMUPOBaHUM COBPEMEHHON Hay4HOW KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B PAKTHUECKON AEITEIbHOCTH

Ioaen

10.2

Y4UTHIBaTH TPAHUIIBI TPUMEHEHHS U3YYEHHBIX (DU3MYECKHX MOJICNCH:
MarepuaibHasi TOYKa, WHEpIMaIbHAsl CUCTEMa OTCUY€Ta, aOCOIIOTHO
TBEPJI0€ TEJO, UACATIbHBIN T'a3; MOJEIN CTPOCHUS Ta30B, )KUAKOCTEH 1
TBEPABIX Tell, TOUYCYHBIM JIIEKTPUUYECKHUI 3apsl — MpU PpEHICHUU

bu3nvecKux 3am1aq

10.3

PacnoznaBate (uzuueckue sABiaeHUS (MPOIECCHI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETUYECKOH TEOpUu
CTPOGHHUSI BEIIeCTBA M  JJIEKTPOAMHAMHUKH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBHXKEHHE, CBOOOJIHOE MaJieHHe
TeJ, JBW)KEHUE MO OKPYKHOCTH, WHEpIHs, B3aUMOACHUCTBUE TEI;
mud¢y3us, OpOYHOBCKOE [BUKEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX TeJl, U3MEHEeHHe o00béMa Tel TNpU  HarpeBaHUU
(OXJaXJeHUH), TEIUIOBOE pAaBHOBECHE, HCIApeHHe, KOHJIEHCalus,
IUTaBJICHUE, KPHUCTAUIU3AlMsl, KHUIIEHHE, BIAXKHOCTb BO3/yXa,
TIOBBIIIICHUE JIABJICHUS T'a3a IPU €T0 HArpeBaHWH B 3aKPHITOM COCY/IE,
CBSI3b MEXIy TIapaMeTpaMd COCTOSHUS Ta3a B

nu3omponeccax; dJICKTprUu3dauus TCI, B3aUMOJCHCTBHE 3apsaa0B

10.4

OnucelBaTh MEXaHUYECKOE JIBI)KEHHE, HCHOJIb3ys (QU3NYECKue
BEJIMYMHBIL: KOOPAMHATA, MIyTh, IEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIAa, HUMIYIbC Tela, KHWHETUYECKas DdHEeprus,
MOTEHIMaJbHasE HHEpPrus, MeXaHudyeckas paboTa, MeXaHWdecKas
MOIIIHOCTh, MpPU ONHMCAHUU NPABUIBHO TPAKTOBaTh (PUINYECKUI
CMBIC] HCHOJb3YEMbIX BEIMYMH, UX OOO3HAUYEHUS U EIUHUIIBI,
HaXOAUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETUUMHY

C ApYIruMu BCIIMYNHAMUA




10.5

OmnuceiBaTh H3Yy4YCHHBIC TEIUIOBBIC CBOWMCTBA TEN W TEIUIOBBIC
SIBJICHHSI, WCIOJBb3ysS (DU3UYCCKUE BEIWYMHBI: JaBJICHHE rasa,
TEMIeparypa, CpeaHsIs KHHETHYeCKas OSHEPrus XaoTHYECKOTO
JBWDKCHUSI MOJIEKYJI, CPEIHEKBaJpaTU4YHas CKOPOCTh MOJIEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHssI 9SHeprusi, pabora rasa,
KOA((OUIIMEHT TOJIE3HOTO MACWCTBHSI TEIUIOBOTO JIBUTATEIS, IPU
ONMMCAaHWKM  TNPAaBWJIBHO  TPaKTOBaThb  (PU3MUYECKUH  CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX O0O3HAUCHHS M CAWHHIIbI, HAXOJUTh
GbopMyJibl, CBS3BIBAIOINME JaHHYIO (U3UYECKYI0 BEIMYHHY C

JAPYTMMU BEJIMYUHAM

10.6

OnuceiBaTh MU3YYEHHBIE HIIEKTPUYECKUE CBOMCTBA BEIIECTBA U
JNEeKTpUYECKUEe SBICHUS (TPOIECCHI), HCIONb3yd (PU3NYECKUE
BEJIMYMHBL:  JJIEKTPUYECKUN  3aps],  DJIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  110JI, MOTEHIMall, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONHMCAaHWW  TPABUIBHO  TPAKTOBaTh  (PU3UYECKHH  CMBICT
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS W EAMHHIIbI; YKa3bIBaTh
(hopMyIIBI, CBSI3BIBAIOIIIE NTAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH

BCJIMYMHaAMH

10.7

aHAM3UPOBATh (PU3MUECKUE TIPOIECCHl W SIBICHHS, HCIOIB3Ys
¢u3nveckre 3aKOHBI U TPUHIIMIBL: 3aKOH BCEMHUPHOTO TATOTEHHS, I,
Il u 11l 3akoHB! HBIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOM YHEepTuHy,
3aKOH COXPaHEHHsI UMITYJIbCa, TPUHIIMIT CYTIEPIIO3ULIMHU CHIT, TPUHIUI
pPaBHOMPABUS WHEPIHUAIBHBIX CHCTEM OTCU€Ta; MOJIEKYIISIPHO-
KHHETHYECKYIO TEOPUIO CTPOSHHSI BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
cpeaHell KMHeTHMYECKOW SHEpruM TEIUIOBOTIO JBMKEHHSI MOJEKYN C
aOCOJIOTHON TeMIlepaTypoi, MepBbI 3aKOH TEPMOJNHAMUKH; 3aKOH
COXpaHEHHs 3JEKTPHUYECKOTo 3apsaa, 3akoH Kymona; mpu 3TOoM
pa3nuyYaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOEe

BBIpQKEHHUE U YCIOBUS (TPAHULIBI, 00JIACTH ) MTPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TPUHIUIIBI JIehcTBUA Malll1H, HpI/I60pOB )51
TCXHUYCCKUX YCTpOﬁCTB; pa3jindatb YCIOBUA HX 0e30macHOro

HCIIOJIb30BaHUS B IOBCEAHEBHOM JKM3HU

10.9

BbINOMHATE SKCTIEPUMEHTHI 110 UCCIEA0BAHNIO0 PU3NYECKUX SIBICHUN
U IIPOLIECCOB C MCMOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHMUIL;
pu 3TOM (HOpMYIHPOBATE POOIEMY (33/1a4y) ¥ TUIIOTE3Y Y4eOHOTro
JKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY M3  NPEAJIOKEHHOIO

000py0BaHUs, IPOBOIUTH ONBIT U (OPMYIINPOBATH BBHIBOIBI




10.10

OcyiecTBiATh MpsIMble W KOCBEHHBbIE HM3MEpPEeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTHUMAJIBHBIA CIIOCOO M3MEpPEHUS U

HCII0JIb30BaTh U3BCCTHHIC MCTOJbI OLICHKH HOI‘pCHJHOCTGﬁ I/ISMepeHI/Iﬁ

10.11

UccnenoBath 3aBUCMMOCTH MeXAy (GU3MYECKUMHU BEIHMUYMHAMU C
HCIIOJIb30BAHUEM IPSAMBIX HU3MEPEHUM; IPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (DPUKCHUPOBATh pE3yJIbTaThbl MOJTYYEHHOW 3aBHCHUMOCTHU
(bu3MYECKUX BETUYHH B BHJIE TaOIHII U TPa(UKOB, I€TaTh BHIBOJIBI 10

pe3yJsibTaTaM MCCIeI0BaHUs

10.12

CoOmromaTh mpaBmiia 0O€30MacHOrO0 TpyJda TMPU  IPOBEICHUH
UCCIICIOBAaHU B paMKax y4eOHOTrO JKCIEepUMEHTa, y4deOHOo-
HCCIIEIOBATENBCKOW U MPOEKTHOM JESATEIbHOCTH C UCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00PaTOPHOTrO 000PYAOBAHUS

10.13

Pemrate pacué€THble 3a7auu ¢ SIBHO 3aJJaHHON (PU3MYECKON MOJIEINbIO,
UCHOJb3Yys (PU3MYECKHE 3aKOHbI M NMPUHLUIBI; HA OCHOBE aHAJIM3a
yCIOBHUSA 3a7aud  BBIOMpaTh (U3UYECKYI0 MOJEINb, BbLIEIATH
¢usnveckre BeIMIUHBI U (OPMYIIBI, HEOOXOIUMBIE /IS €€ pelIeHus,
MPOBOAUTH pacu€Tbl U OLIEHUBATh PEAJbHOCTH IIOJIyYEHHOI'O

3HAa4YCHUA (I)HSHHGCKOﬁ BCIIMYHHBI

10.14

Pemiate Ka4YC€CTBCHHBIC 3aJla4u: BBICTpanBaTh JJOTNYCCKHU
HETIPOTUBOPCUUBYIO LICTIOYKY paccyncz[eHHﬁ C OHOpOI>'I Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘~IGCKI/I€ SIBJICHUS

10.15

Wcnonp3oBaTh mnpu pemieHnd Y4eOHBIX 3a7a4 COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTUU MJIi TIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpIpEeTalMi U MpPEJCTaBICHNUs y4eOHOW M HayYHO-TIOMYJISIPHOMN
nH(pOpMaINHY, TOTYYEHHON U3 Pa3IMYHBbIX HCTOUHUKOB; KPUTHUECKH

aHAIM3UPOBATh MOJY4aEMYI0 HH(POPMALHIO

10.16

[IpuBoUTE MpUMEpHl BKJIaJa POCCUMCKUX U 3apYOCKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOILETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (DU3KMKE B TMOBCEIHEBHOU
KHU3HM JuId  oOecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMu M TEXHUYECKHMMH YCTPONCTBAMH, JMJIsi COXpaHEHHs
3JI0pOBbsl M COOJIFOJCHHS HOPM SKOJIOTMYECKOTO MOBEICHUS B

OKpYy>Karolleu cpeae

10.18

PaboTaTh B rpymie ¢ BBIMOJHEHUEM Pa3IMYHBIX COITUATBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy TPYMIbl, PalMOHAIBHO  paCMpeaeisTh

00s3aHHOCTU H IIAaHUPOBAaTh ACATCIBHOCTL B HECTaHAAPTHBIX




CUTyalusaXx, aA€KBAaTHO OLCHMBATH BKJIaJ KaXJI0ro M3 YYaCTHHKOB

TPYIIIBl B PELICHUE pacCMaTPUBAEMON MPOOIEMBI

11 KJTACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrpPaMMbI CPeHEro 001ero 00pa3oBaHusA

111

JleMOHCTpHpOBaTh HAa TNpUMEpax poib M MecTo (U3UKH B
(bopMHpPOBaHUN COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B IPAKTUUECKON JAEATEIBHOCTU

J'IIOI[@fI, OCIO0CTHOCTh U €ANHCTBO (I)I/ISI/I‘ICCKOI‘/'I KapTHUHBI MHUpa

11.2

YuurniBaTh T'paHUbl IPUMCHCHHUA U3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MOJETICH:
TOYCUHBIN SHGKTpI/I‘leCKI/Iﬁ 3apsn, AACpHAsa MOJCJIb aTOMA, HYKJIIOHHAA

MOACJIb aTOMHOI'O g1pa ITPpH PCIICHUN (1)I/ISI/I‘IGCKI/IX 3a1a4

11.3

Pacnio3naBate usmueckue siBjIeHUs (MIPOLECChl) M OOBSICHITH MX Ha
OCHOBE 3aKOHOB 3JIGKTPOJUHAMUKM U  KBaHTOBOW  (DU3UKU:
JIEKTpUYECKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHMTHO€  JIEWCTBHUA  TOKAa,  B3aMMOJEWCTBHE  MAarHUTOB,
ANIEKTPOMAarHuTHas WHAYKLHWSA, JEHCTBHE MAarHUTHOrO TOJS Ha
IIPOBOJAHUK C TOKOM M JBHXKYIIMMNCS 3apsf, 3JEKTPOMarHUTHBIE
KoneOaHWs W BOJIHBI, NPSAMOJMHEWHOE paclpOCTpaHEHHE CBETa,
OTpakeHHe, TNpeJoMiieHHe, uHTeppepeHuus, audpakuus U
MOJIApU3alusl CBeTa, JUCIEPCUsl CBEeTa, (POTOAIEKTpUUECKUi 3PPexT
(poroaddext), cBeTOBOE HaBieHHE, BOZHUKHOBEHHE ITHHEIYATOrO
CIIEKTpa aroMa BOJOpPOJAA, €CTECTBEHHas M HCKYCCTBEHHas

PaaAuOaKTUBHOCTDb

11.4

OnucelBaTh M3yYEHHBIE CBOMICTBA BELIECTBA (DIIEKTPUYECKHE,
MarHuTHbIE, ONITUYECKHUE, HIEKTPUUECKYIO TPOBOAUMOCTE Pa3IHYHbIX
Cpel) U DJIEKTPOMarHUTHbIE SIBJICHHS (IIPOLIECCHI), HCMOIb3Ys
¢usznyeckue BEIMYMHBL: JJEKTPUYECKUH 3apsi, CWiIa TOKa,
INEKTPUYECKOE  HANpSHKEHUE, DIEKTPUYECKOE  CONPOTHBIICHHUE,
pasHocTh noteHnuanos, JJIC, pabora Toka, HHAYKIHS MarHUTHOTO
nonia, cuina Awmmepa, cuna JlopeHiia, MHAYKTHBHOCTh KaTYIIKH,
SHEPrus 3JEKTPUUYECKOIO0 M MArHUTHOTO MOJIEH, NMEPUOJ M 4acToTa
KosiebaHui B KOJIeOaTeIbHOM KOHTYPE, 3apsi]l U CHJIa TOKA B IPOIecce

TapMOHMYECKUX  DJIEKTPOMAarHUTHBIX  KojeOaHui,  (oKycHoe




paccTosiHUE M ONTUYECKas CUja JIMH3BI, IIPU ONKUCAHUM NPABUILHO
TPAaKTOBaTh (PU3MUYECKUII CMBICI HCIONb3YyEeMBbIX BEIWYHMH, UX
0003HAYCHUS W EOUHHIBI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIINEC

JTaHHYIO (PU3UUYECKYIO BEJIMUUHY C IPYTUMU BeTMYMHAMU

11.5

OnuceIBaTh U3y4yEHHBIE KBAHTOBBIE SIBJICHUS U IIPOLIECCHI, MCIIONb3Ys
¢u3nveckue BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA
BOJIHBI M 4YacTOTa CBETa, SHEPrusl U MMILYJIbC (POTOHA, IMEPUOJ
IoJIypacraza, SHEeprus CBSI3M AaTOMHBIX fAJep; IpH OINUCAaHWUU
MPABUIILHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIB3YEMbIX BEIHUYHH,
ux 0003HAUCHMs W E€IUHMIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIINE
JAHHYIO (PU3MUYECKYI0 BEIMYUHY C JAPYTUMH

BEINMYMHaMH, BbIYUCIATh 3HAYCHUC (1)I/I3I/I‘-ICCKOI71 BCJIIMYMHBI

11.6

AHanu3upoBaTh (U3NYECKUE IMPOLECCHl U SIBICHUS, HUCIOIb3Ys
¢usnueckue 3aKOHbl M OpUHLOUIBL: 3akoH Owma, 3aKOHBI
MOCTIEIOBATEIBHOTO ¥ TAPAJUIETBHOTO COCAMHEHUS! MPOBOIHHUKOB,
3aKkoH Jlxoyisa — JIeHna, 3aKOH 3JIEKTPOMarHUTHONM MHIYKLIIHH, 3aKOH
MIPSIMOJIMHEITHOTO PAaCIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHHUsI CBETA,
3aKOHBI  MPEJIOMJICHUS CBETa, YypaBHEHHEe OWHINTEHHAa 7S
dboTodddexra, 3aKOH COXpPAaHEHHUS DHEPrUU, 3aKOH COXpPaHEHHUs
UMIYJIbCa, 3aKOH COXPAHEHHUs DJICKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHMs  MaccoBOrO  uucia, MmocTynatel  bopa, 3akon
paZMOAaKTUBHOTO pacmaja; MOpU OSTOM pas3iuyaTh CJIOBECHYIO
(OpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHUE U YCITOBHSI

(rpaHuIbl, 006JaCTH) TPUMEHUMOCTH

11.7

OHpGILGJ’IS[TI) HalpaBJICHUEC BCKTOpa HWHAYKOWHW MAarHuTHOI'O IIOJIA

IIpOBOAHHKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

Ctpoutrb ¥ ONKUCHIBaTH M300paKEHUE, CO3/IaBAEMOE  IIJIOCKHM

3€pKaJIOM, TOHKOW JIMH30M

11.9

BBINONMHATE SKCIIEPUMEHTHI IO UCCIETOBAHUIO (PU3UUECKUX SIBICHHM
" IMpOoHeCCOB C MCIIOJIB30BAHUEM INPSAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ;
pH 3ToM (HOpMyIHUpoBaTh MpodiaeMy (3aady) U TUIIOTe3y Y4eOHOTo
OKCHEpUMEHTa, COOMpaTh  YCTAHOBKY M3  IPEIOKEHHOTO

00opynoBaHus, MPOBOJUTE OMBIT U POPMYIUPOBATH BHIBOBI

11.10

OCYH.[CCTBJBITL OpsAMBIC W KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTL ONTHUMAIIBHBIN CIIOCOO HU3MCPCHHUA U

HCITIOJIB30BaTh U3BECCTHBHIC METOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/II\/’I

11.11

I/ICCHCILOBaTB 3aBUCHUMOCTH (1)I/ISI/II-IGCKI/IX BCJIMYHH C UCIIOJIB30BAHUCM

NPSMBIX HM3MEPEHUH; IMPU OTOM KOHCTPYHPOBATh YCTAHOBKY,




(buKkcupoBaTh pe3yJabTaThl MOJYYEHHOH 3aBUCUMOCTH (DU3NYECKUX
BEJIMYMH B BUe TaOIHIl ¥ TpauKOB, JesIaTh BHIBOJIBI 10 PE3yJIbTaTaM

HUCCICAOBaHUA

11.12

CoOmromaTe mpaBmiia Oe€30macHOr0 Tpylda TpH  ITPOBEIACHHH
UCCIICIOBAaHU B paMKax y4eOHOTO OJKCIEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW U MMPOEKTHOM JEATEIIBHOCTH C UCIIOJIb30BAaHUEM

WM3MEPUTENBHBIX YCTPOMCTB U J1a00paTOpHOTO 000pYyIOBAHUS

11.13

Pemate pacué€THble 3a7auu ¢ SBHO 3aJJaHHON (PU3MYECKON MOJIENbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbI W IPUHIHUIIBI, HA OCHOBC aHAJIM3a
yCIOBHA 3alaud  BbIOMpaThb (U3MYECKYI0 MOJENb, BBIIEIATH
¢u3nyeckrue BeIMYUHBI U GOPMYIIbI, HEOOXOUMBbIE IS €€ pelieHus,
NIPOBOAUTHL pacu€Tbl M OLEHUBATh PEAIBHOCTh IIOJYYCHHOI'O

3HAYCHUS (PU3NICCKON BEIIMIMHBI

11.14

Pemats Ka4CCTBCHHBIC 3aJa4u: BBICTpanuBaTb JIOTHYCCKHN
HCTIPOTUBOPCUUBYIO LICIIOYKY paCCY)KI[eHI/Iﬁ C Ol'IOpOI71 Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

Wcnonp3oBath mnpu pemieHnd Y4eOHBIX 3a4ad COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOTMM JJI IOMCKa, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTallMi U MPEJICTaBICHUs Yy4eOHOW M Hay4yHO-TIOMYJISIPHOMN
nH(pOpMaLIUHY, TOJYYEHHOW U3 Pa3IMUHBbIX HCTOYHUKOB; KPUTHUECKH

AHAIIU3UPOBATD IMOJTYy4aCMYHO I/IH(I)OpMaI_II/IIO

11.16

OOBSACHATH MPUHIUIIBI JEHCTBUS MAILIUH, IPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3iuyarh yCIOBUS MX O€30MacHOr0 HCHOJIb30BaHUS B

IOBCEIHEBHOMU KU3HU

11.17

IIpuBoANTE MpHUMEpHI BKJIaJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B 00BSICHEHUE MPOLIECCOB OKPYKAIOIIEr 0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

Hcnonb30BaTh TeopeTHUECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHOMN
KU3HM 1A oOecmedeHus: 0e30MacHOCTH TpH  OOpalleHHH C
npubopaMM U TEXHHYECKUMH YCTPOMCTBaMH, JUIsI COXpaHEHUs
3I0pOBbsI M COOJIIOJICHHS HOPM SKOJOTMYECKOTO MOBEICHHS B

OKpY’Karolllen cpeae

11.19

Paborath B rpynie ¢ BBIIOJHEHUEM Pa3IMYHbIX COIMATIBHBIX POJIEH,
IUTAHUPOBaTh ~ paboTy TPYNIbl, PAlUOHAIBHO  paclpenensiTh
00s3aHHOCTH W IJIAHUPOBATh JESATENbHOCTh B HECTaHAAPTHBIX
CUTYyallUsX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXKJIOTO W3 YYaCTHUKOB

TPYIIIIBEI B pEllIeHUE paccMaTpruBaeMoil po0IeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
pasnena

Koa nposepsiemoro
3J1eMeHTa

[IpoBepsiemble 3J1eMeHTBI COEPKAHMS

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

®uszuka — Hayka o npupoae. Hayunsie
METO/bI O3HAHUS OKpYkaroiiero mupa. Pomb
OKCHEpUMEHTa U TEOpUHM B  IpoOLIecce

MO3HAHUS IPUPOJIBL. DKCIEPUMEHT B (PHU3HKE

12

MognenupoBanue (GU3NYECKUX SBICHUA U
IIPOLIECCOB. Hayunslie TUIIOTE3BI.
@usnyeckue 3aKOHBI M TEOpPUM. |'paHUIIBI
IIPUMEHUMOCTH (GU3MUECKUX  3aKOHOB.
IIpuniun  coorserctBusa. Pome um  mecro
¢u3ukn B (POPMHUPOBAHUH COBPEMEHHOU
HAay4YHOM KAPTUHBI MHUpPA, B IPAKTUYECKOU

HEeATENbHOCTH JIFOAEN

MEXAHHUKA

KMHEMATHUKA

211

Mexanuueckoe IBUKEHUE.
OTHOCHUTEBEHOCTD MEXAHUYECKOTO

nerxeHus. Cucrema orcuéra. TpaekTopus

2.1

212

[Tepemerienne, CKOPOCTh (CPEHSISE CKOPOCTb,
MTHOBEHHass  CKOPOCTb) U YCKOpCHHE
MaTepHaJ’IBHOﬁ TOYKH, UX MMPOCKIMU Ha OCH
CHCTEMBI KOOP/IMHAT. Crnoxenue

MIEPEMEIICHUI U CII0)KEHUE CKOPOCTEN

2.13

PaBHOMepHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBHKEHHE. I'papukn
3aBHCHUMOCTH KOOp/JMHAT, CKOpPOCTH,
YCKOpEHUH, IIyTU u IIePEMEILECHUS

MaTepHaHLHOﬁ TOYKH OT BpECMCHU




214

CBoOoaHoe mageHue. Y CKopeHue

CBOOOIHOTO MaJCHUS

2.15

KpuBonunelinoe nBuxenue. PaBHoMepHOE
JBUXKCHHC MaTepHaJIBHOfI TOYKHU 10
OKPY>KHOCTH. YTJIOBas CKOPOCTb, JIMHCHHAs
CKOpOCTb. Ilepuon " 4acToTa.

LIeHTpOCTPEMUTENLHOE YCKOPEHUE

2.16

TexHuyeckue  yCTpPOWMCTBA:  CHUAOMETP,
JBUKEHHE CHApSIIOB, LIETIHBIE U PEMEHHbIE

nepeaaiu

2.1.7

[TpakTryeckue paboTHI. N3mepenue
MTHOBEHHOH  ckopoctd.  MccnenoBanue
COOTHOUICHUS MEXIy MyTSAMH,
NPOIIEHHBIMHU TEJIOM 3a TOCIIe/IOBATEIIbHbIC
paBHBIE  IIPOMEXYTKHU BpEMEHU  IIpH
PaBHOYCKOPEHHOM JBH)KCHUU C HAYaIbHOU
CKOPOCTBIO,  paBHOM  Hymo. 3ydeHue
JBIDKEHUS IIapuKa B BSI3KOM JKHJIKOCTH.
W3yuenne [BUKEHUS Tena, OpOIIEHHOIO

TFOPU30HTAIIBHO

2.2

JIMHAMUKA

221

[TpyHIMN OTHOCHUTEIILHOCTH INamanes.
IlepBbiii 3akoH Hprorona. MHepuuanbHble

CHUCTEMBI OTCUETA

222

Macca Ttena. Cuina. [IpuHIun cyneprno3unun

CHUII

2.2.3

Bropoii 3akoH HproToHa U1 MaTepuaabHOU
TOYKM B MHEPLMAIBHOM CHUCTEME OTCYETA
(MUCO). Tpernit 3akon Herlorona mis

MaTCpHAJIbHBIX TOUCK

224

3akoH BCEMUPHOT'O TATOTCHUA. Cuna
TAXKCCTH. HCpBaﬂ KOCMHUUYCCKast CKOpPOCTh.

Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenns. Cyxoe tpenue. Cuiia TpeHus
CKOJBKEHHS W CHJIa TPEHUS  IOKOS.
Koaddurment tpenus. Cuiia cCOnpoTUBICHUS

IIpu ABUXKCHUH TCJIa B JKUAKOCTH WUJIM Ia3C

2.2.7

HOCTYHaTeJ'IBHOG 1 BpamaTCJIbHOC IBUKCHUC

a0COJIIOTHO TB épI[Ol"O TCI1a

2.2.8

MOMEHT CHJIbI OTHOCUTENIBHO OCHU BpAIIECHUS.
IIneqo cunsl. YCioBus paBHOBECHS TBEPAOTO
tena B UCO

2.2.9

Texuuueckue y@[‘pOﬁCTB&Z INOAIIUITHHUKH,

ABUIKCHUC HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTdeckue paboTel. 3ydeHue IBMKEHUS
Opycka 1O HaKJIOHHOM IIJIOCKOCTU TOJ]
JIEMCTBHEM HECKOJbKUX cwil. MccienoBanue
3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAOLIUX
B JeOpMUPYEMON TPYKUHE W PE3UHOBOM
oOpaslie, OT BeIMYMHBI UX JePopMalvu.
HccnenoBanue YCIIOBUI paBHOBECHS

TBép,Z[OFO T€J1a, UMCIOILCTO OCh BpAIllICHUA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

23.1

I/IMHy.]'IBC MaTepHaHLHOﬁ TOYKH, CHUCTCMBI
MaTCpHAJIIbHBIX TOYCK. I/IMHy.]'IBC CUJIBI H

HN3MCHCHHUEC UMITYJIbCA TCIIa

2.3.2

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE IBMIKEHHE

2.3.3

Pabora cunbl

234

MOoOIIHOCTD CUJIBI

2.35

Kunernueckass  sHeprus  marepuanbHOU

TOYKHU. TeopeMa 0 KHHETHYECKOMN SHEPTUH

2.3.6

ITorenunansHass sHeprus. lloTeHumanbHas
SHEPIUs yIpyro nedopMupoBaHHOM
npyxuHbl. [loTeHIManbHas >Heprus Tena

BOJIN3M MOBEPXHOCTH 3eMIIU




IloTeHnmanbHBIC U HECMMOTCHIHMAJIbHBIC CHIIBI.

CBi13p pa6OTBI HCIMOTCHOHAJIBHBIX CHII C

2.3.7 MU3MEHEHHEM MEXaHUYECKOI SHEpIrun
CUCTEMBI TelL 3aKoH COXPAHEHUs
MEXaHUYECKOHN SHEPIUH

2.3.8 VYipyrue u Heynpyrue CToJIKHOBEHUS

230 TexHHUYEeCKHEe yCTPOMCTBA: IBHIKEHUE PAKET,

o BOJIOMET, KOIIEp, PYKUHHBIN TUCTOJIET

[TpakTiueckue pabotel. W3yueHue cBs3M

2310 CKOpOCTEH TeJl IIpU HEyNpyroM yzape.

UccnenoBanne cBsa3u  pabOThl  CWIIBI €

H3MCHCHHEM MEXaHNYCCKOM OHEPTHHU TCJIa

MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUI

3.11

OCHOBHBIE  MOJIOXKEHHUS  MOJEKYJISIPHO-
KUHETUYECKON TEOPHH. BpoyHoBckoe
newkenue. uddysus. Xapakrep IBIKEHHS

1 B3aHMO/ICHCTBHS YaCTHUI] BEIIECTBA

3.1.2

Mopgenu CTpoe€HHsI Tra30B, KUIAKOCTEH U
TBEPABIX TeN W OOBSCHEHHWE CBOWCTB

BEIIECTBA HA OCHOBE ATUX MOJAEIEH

3.13

Macca wmonekyn. KomuuecTBo BemniecTsa.

[TocTostHHas ABoraapo

3.14

TermmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. [llkana remneparyp Llenscus

3.15

Mogenrs  wmpaeampHOro rasza.  OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON

TCOpHUU UJCATIBHOI'O T'a3a

3.1.6

AOconroTHas TeMreparypa Kak Mepa cpeHein
KMHETUYECKOU JHEPIUu TEIJIOBOT'O
JIBWKeHUs vactul rasza. [llkama Temneparyp

KeneBuna

3.1.7

VYpaBuenue Kianeilpona — MeHzaeneesa.

3akoH [lanpTOoHa




3.1.8

["a30BbIe 3aKk0HBI. M30mpoLiecchl B UACaIbHOM
rase c IMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, H300apa

3.1.9

TexHuyeckue  yCTpOICTBA:  TEPMOMETP,

OGapomerp

3.1.10

[TpakTuyeckue paboTel. M3mepenue macchl
BO3JlyXa B KJIACCHOM KOMHare. MccienoBanue
3aBHCHUMOCTH MEXIY napaMeTpamu

COCTOSAHUA Pa3pCKCHHOT'O I'a3a

3.2

OCH

OBbI TEPMOJINMHAMUWKHN

321

TepMOI[I/IHaMI/I‘leCKaSI CHUCTCMA. BHYTpeHHSIH
OHCPIusa TepMOHHHaMHHeCKOﬁ CHUCTEMBI H

CII0COOBI €€ N3MEHEHUS

3.2.2

KomandecTBO TENIOTH B pa60Ta. BHYTpeHHHSI

OHCPIusa OJHOATOMHOI'O NACAJILHOI'O Ira3a

3.2.3

Buapl Temionepenayv: TEMIONPOBOIHOCTD,
KOHBEKIMSA, U3ydeHHUE. TEermoEéMKOCTh Tena.
VYnenrHas TEIIOEMKOCTH BellecTBa. Pacuér

KOJMYCCTBA TCIJIOTHI ITPH TCTIIOIIEPEIAUC

3.24

ITepBbrit 3aKOH TEPMOIUHAMUKHU.
[IpumeHnenue IIEPBOTO 3aKOHa
TEPMOJAMHAMUKHU K M30IIpoLIECCaM.

I'padmueckas uHTepnperanus paboThl raza

3.2.5

TemmoBble MamuHbl. [IpuHOMNBL EHCTBHS
TeIUI0BbIX MaluH. [IpeoOpa3oBanus sHEprUn
B TEIIOBBIX MammHax. KoagpoumnmeHt
nosiesHoro  geiicteus  (manee —  KIIM)

termoBoit mamuHel. [{uki Kapao u ero KI1/{

3.2.6

Bropon 3aKOH TEPMOJAUHAMUKH.
HeoGpatumocts mpoleccoB B MPHUPOJIE.
TemmoBele JIBATATEIIH. OKonornuecKme

POOJIEMBI TEIUIOHEPTETUKU

3.2.7

Texuuueckue YCTpOUCTBA: JBUTaTEIb
BHYTPEHHETO CrOpaHusl, OBITOBOI

XOJIOAMIIHHUK, KOHIUIIMOHED




3.2.8

[TpakTrueckue paboTHL Nsmepenue

YACIbHON TETUIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOSAHNA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooGpa3oBanue u KOHJIEHCaLU.
Ucnapenue m kunenue. YaelbHas TEIJIOTa
napooOpa3oBaHMsL. 3aBUCHMOCTh

TEMIICpATypPhbl KUIICHHUA OT JaBJICHUA

3.3.2

AOCOI0THAS U OTHOCHTENIbHAS BJIAXKHOCTh

BO3Ayxa. HachllieHHbIN nap

3.3.3

Teépnoe Tteno.  Kpucramimyeckue u
amopdHble Tena. AHU30TPONHS CBOWCTB
KPHUCTAJJIOB. Kunxue KPHUCTAJLJIBL.

COBpeMCHHLIC MarTcpuajbl

3.34

IInaBnenue u KpucTaJluiu3anusi. YV nenbpHas

TCIIJI0TA I1J1IaBJICHHUA. Cy@]’[HMaHHfI

3.35

VYpaBHeHue TEII0OBOTO OanaHca

3.3.6

TexHudyeckne yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KWIOPUMETP,  TEXHOJIOTUHU
MIOJIyYEHUS COBPEMEHHBIX MaTEPUAJIOB, B TOM

YU CJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTHHN

3.3.7

IIpakTnyeckue paboTHI. N3mepenue

BJIA’JKHOCTH BO31yXa

SJIEKTPOJJMUHAMUKA

4.1

OJIEKTPOCTATUKA

411

OnexTpu3auus Ten. JJNEKTPUUYECKUH 3apsi.

I[Ba BU A SJICKTPUICCKUX 3aps10B

412

IIpoBoaHMKH, JIUDIIEKTPUKA "

MOJTYTTPOBOTHUKHU

413

3akoH COXPAaHCHUA SJICKTPUICCKOI'O 3apsaa

414

B3anmoneiicteue 3apsaaoB. 3akoH Kynona

415

Onektpuueckoe  mone.  HampsbkéHHOCTB
AIIEKTPUUYECKOTO TOJIS. [TpuHnmn
cynepno3uiuy. JIMHMM  HanpspKEHHOCTH

SJICKTPHUYCCKOTO IO




4.1.6

PaGota cmi 3IEKTPOCTATUYECKOTO  TOJSL.

ITorennuan. PazHocTh MOTEHIINATIOB

4.1.7

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B IOCTOAHHOM
ANIEKTPUYECKOM  moje.  Jludnexrpuyeckast

IMPOHNIIAEMOCTD

418

DNEKTPOEMKOCTb. Konnencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.

:‘)HCpFI/Iﬂ 3apsAKEHHOI'O KOHACHCATOpa

4.19

TexHuueckue yCTpOHCTBA:  AJIEKTPOCKOT,
AIIEKTPOMETP, DJIEKTPOCTATUYECKasl 3alluTa,
3a3eMJIeHHE AIIEKTPOIIPHOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10

[TpakTryeckue paboTHI. N3mepenne

BJ'ICKTPOéMKOCTI/I KOHACHCATOpPAa

4.2

[IOCTOSIHHBIN SJIEKTPUYECKHWI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcaoBus CYLIECTBOBAHUA IIOCTOSAHHOI'O

421 JIEKTPUUYECKOTO TOKAa. VICTOYHMKM  TOKa.
Cuna Toka. [locTosiHHBIN TOK
422 Hampsoxenune. 3akon Oma [ij1s1 yyacTka 1ernu
123 DJEeKTpUYecKoe CONMpPOTHBIICHHUE. Y AEIBHOE
o COIIPOTHUBJICHUE BEIIECTBA
424 [TocnenoBarenbsHoe, napaienbHoe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota snextpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MoIHOCTb AJIEKTPUUYECKOTO TOKA
anekTpoaBrkymas cuia (gamee — DJIC) u
427 BHYTpEHHEE CONPOTUBJICHHE HCTOYHHUKA
o ToKa. 3akoH Oma Ji1s MONMHOM (3aMKHYTOM)
anekTpudeckoit renu. Koporkoe 3ambikanue
128 ONEeKTpOHHAs  TPOBOJUMOCTh  TBEPIBIX

MCTaJIJIOB. 3aBHCHMOCTh COITPOTUBJICHU A




METAaJUIOB oT TeMIepaTyphbl.

CBepXIpoBOIUMOCTh

4.2.9

OnekTpuueckuii Tok B Bakyyme. CBolicTBa

AJIEKTPOHHBIX ITy4KOB

4.2.10

[TonynpoBOAHUKH. CoOcTBeHHast u
puMecHast IPOBOJIUMOCTh
1oJ1ynpoBoiHUKOB. CBOMCTBa P-N mepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

4211

ONEKTPUYECKUI  TOK B AJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JIUCCOITHALINS.

DNEeKTPOIN3

4212

DJNIEKTPUYECKUI TOK B razax.
CaMOCTOATEIbHBIA W HECAMOCTOATEIbHBIN
paspsa. Paznuunbie THIIBI CAaMOCTOSATEIHHOTO

pazpsana. Monnus. [Inazma

4.2.13

TexHuueckue  yCTpOMCTBa:  amIepMerp,
BOJIETMETp, peocTaT, MHCTOYHUKH TOKa,
AJIEKTPOHArPEBATENIbHBIE puoOpBI,
AJIEKTPOOCBETUTEIILHBIE pudopsI,
TEPMOMETP  CONPOTHUBIICHHS, BaKyyMHBIN
JMOJ,, TEPMUCTOPBI U  (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBI)II\/JI AU0a, raJlIbBaHUKa

4.2.14

[TpakTyeckue paboTHI. N3zyuyenne
CMEIIAaHHOTO COEMHEHUSI PE3UCTOPOB.

U3mepenne DJIC ucToyHMKa TOKa M €ro
BHYTpPEHHEro comnpoTusieHus. Habmronenue

DIIEKTPOIIH3a

11 KUIIACC

Kon
pasaena

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3J1eMEHTHI CO/IePKAHUS

4

SJIEKTPOIMHAMUKA

4.3

MAT'HUTHOE IIOJIE. DJIEKTPOMAI'HUTHA A MH/IY KA




43.1

TlocTossHable MarHuTel. B3auMmoneiicTBue

IIOCTOAHHBIX MarHuTOB

43.2

MaruuTtHOEe 1I071€. BEKTOp MAarHuTHOM
uHaykuud.  [IpuHIMn — cynepno3uiuu.
Jluaun MarnutHOM WHAYKUMU. KapTuhHa
JUHUMA MAarHUTHOM HMHIAYKLUUU  I10JIA

IIOCTOAHHBIX MarHuTOB

433

MarsnuTtHo€e I0J€ NPOBOJHHUKA C TOKOM.
KapTtuna nuHuii nosist JIMHHOTO MPSAMOro
IPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHHKA, KATYIIKH C TOKOM. OmbIT
Opcrena. BzanmopaeicTBue mpoBOHUKOB

C TOKOM

434

Cuna Ammepa, €€ MOJlyJIb U HalpaBJICHUE

4.3.5

Cuna  Jlopenma, €€ wmonyib |
HampaBiieHue. JIBrKeHHe 3apsDKEHHOMN
YaCTUlbl B OHOPOAHOM MAaruiuTHOM I10JIC.

Pa6ota cuiel JIopenna

4.3.6

SIBrIeHME HIIEKTPOMArHUTHOW WHTYKIIUH

4.3.7

[ToTok BeKTOpa MarHUTHOW MHIYKIIUU

4.3.8

S1C WHIYKIIHH. 3aKoH

ANEeKTpoMarHuTHOU nHAyKnu Papanes

4.3.9

BuxpeBoe anextpuueckoe mone. I/C
WHAYKIIUA B TPOBOJAHUKE, JIBUKYIIEMCS
HOCTYNaTEeIbHO B OJTHOPOJTHOM

MAardiuTHOM II0JIC

4.3.10

[IpaBuio Jlenna

4311

WNHIyKTUBHOCTS. SBnenue

camouHaykiuu. IJ1C caMOMHIyKIMH

4.3.12

3HCpPH}I MAarauTHOIO mOJIA KaTymkKu C

TOKOM

4.3.13

DIEKTPOMAarHUTHOE MOJIe

4.3.14

TexHu4yeckue yCTpOMCTBA: MOCTOSIHHBIC

MarHuThbl, SJICKTPOMArHUuThlI,




3JIEKTPOBUTATEIb, YCKOPHUTENH
AJIEMEHTAPHBIX YacTUL, HWHAYKIMOHHAS

IICYb

4.3.15

[IpakTrueckue paboTHI. N3yuenue
MarHUTHOTO TOJS KaTYIIKd C TOKOM.
HccnenoBanue naeWCTBUS IMOCTOSHHOTO
MarHura Ha  paMKy C  TOKOM.
HUccnenoBanue SIBJICHUS

SHCKTpOMaFHHTHOﬁ HHAYKIWHA

KOJIEBAHUWA 1 BOJIHBI

5.1

MEXAHUYECKUE U 9JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.11

Konebarenpnas cucrema. CBoOOIHEIE
KoJjieOaHus. ['apMoHWYECKHUE KoJieOaHUsI.
Ilepuon, wacrora, ammutyna u ¢asza

KoJIeOaHui

512

[IpyxuHHBIA MasgTHUK. MaTeMaTUYecKuit

MasiTHUK

513

VYpaBHEHHE TapMOHHYECKUX KOJIeOaHUH.
Kunematnueckoe A JUHAMHUYECKOE

OIMCaHME KOJIeOATEILHOTO JBHXXCHUSA

5.14

[IpeBpamenue SHEpruu pH
rapMOHMYECKUX  KoneOaHusix.  CBs3b
aMILTATY /b Kosie0aHui UCXOJIHOMN
BEJIMYMHBI C aMIUIUTYlaMU KoJieOaHui eé

CKOPOCTH U YCKOPEHUS

5.15

Konebarenbubiit  koHTYp. CBOOOIHBIE
JEKTPOMArHUTHBIE Kose0aHus B
UaeaJbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHanoruss MexAy MEXaHUYECKUMHU H
AIEKTPOMAarHUTHBIMU KOJICOAHUSAMHU.

®opmyna TomcoHa

516

3akoH COXPAaHCHUS SHEPTHUU B HCAIIbHOM

KoJIe0aTeIbHOM KOHTYPC

5.1.7

BI)IHY)KI[CHHI)IC MCECXaHHYCCKUEC

KoJIeOaHms. Pe3onanc. Pe3onancuas




KpUBasl. BrnyxieHHbie

OJICKTPOMAariuTHBIC KoJIeOaHHS.

5.1.8

[lepemennsiii  Tok. CHHycCOMAAIBHBIN

IIEPEMEHHBIN TOK.

5.19

MoIHoCTh MIEPEMEHHOTO TOKa.
AMIUTMTYIHOE U JACHCTBYIONIEE 3HAYCHUE

CHJIbI TOKA U HAIIPSPKCHUSA

5.1.10

Tpancopmarop. IIpoussoactso,
nepenada U nMoTpedieHne 3IeKTPUUIECKOM
SHEPruu. OKOJOTMYECKHE PHUCKH IIPU
MIPOU3BOJICTBE 3JIEKTPUUYECKON HHEPIUHU.
KynbeTypa UCIIOJIb30BAHUS

3JIEKTPOIHEPTUHU B IOBCEAHEBHOM KU3HHU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad,
AIEKTPUUECKUN 3BOHOK, JINHAWA

QJICKTpoICpcaayd

5.1.12

[Ipaktuueckue pabotel. HccrnenoBanue
3aBUCHMOCTH ME€PHOJIa MaJIbIX KOJIeOaHH
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. MccienoBanne nepeMeHHOro ToKa
B Lenu u3 IIOCJIEI0BATEIILHO
COETMHEHHBIX KOHJIEHCATOPa, KATYIIKH U

pesucropa

5.2

MEXAHUYECKHME U SJIEKTPOMATHUTHBIE BOJIHBI

MexaHnueckue BOJTHEI, YCIIOBHS
01 pactpoctpanenus. Ilepuon. Ckopocth
o pacmpocTpaHeHUss U JJIMHA  BOJIHBIL
[Tonepevnble 1 TPOOTBHBIC BOJTHBI
£09 Wurepdepenims u midpaxuys
o MEXaHHYECKHUX BOJH
£ 3 3Byk. CKOpOCTh 3ByKa. | pOMKOCTh 3ByKa.
o Bricota Tona. TeMOp 3Byka
oy DJIEKTPOMAarHuTHBIE  BOJHBI. Y CJIIOBHS

HU3IYUYCHHA  DJICKTPOMArHUTHBIX BOJIH.




B3anmnuast opuenTanus BektopoB E, Bu v

B 3J'I€KTpOM&FHPITHOfI BOJIHE B BaKyyM¢€

5.2.5

CBolicTBa  DJIGKTPOMArHUTHBIX  BOJIH:
OTpaKeHHE, TPEeTOMIICHHUE, MOSpU3aLus,
mudpakmus, uHTepdepennns. CKopocTh

OJICKTPOMArdMTHBIX BOJIH

5.2.6

[IIxana JJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI PaaruoCBA3N U TCICBUACHUS.
Pa,Z[I/IOJ'IOKaI_II/IH. :‘)HGKTpOMaFHI/ITHOC

3arpsAI3HEHUE OKPYXKAIOLIEH Cpebl

5.2.8

TexHu4eckue yCTpOHCTBA: My3bIKaJIbHbIE
MHCTPYMEHTBHI, YJIBTPa3BYKOBast
JUAarHOCTHKa B TEXHUKE U MEAMIMHE,
pamap, pagHONPUEMHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

531

IIpssmonuHenHoe pacpoCcTpaHEeHHE

CBETa B OHOpPOAHOM cpene. JIyd cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS
ceera. IToctpoenne n300paxkeHnii B INIOCKOM

3epKaie

5.3.3

[pemomienre cBeTa. 3aKOHBI MPEITIOMITCHHS
CBeETa. AOCOJIOTHBIH moKasareib

TIpCIIOMIICHUA

5.34

[Tonuoe BHYTpPEHHEE OTpaKECHHE.
[IpenenbHbIN yToa MOJHOTO BHYTPEHHETO

OTpaKeHHUS

535

Hucnepcusi cBera. CnoxHbIM cocTaB

Oenoro cBera. I{Ber

5.3.6

Cobwuparole U pacceruBaroIIve JINH3HI.
Tonkast nuH3a. POKYCHOE PACCTOSTHUE M

OIITHYCCKas Cuiia TOHKOM JINH3bI.




[Toctpoenue N300paKeHUI B
coOMparIIUX U PACCEUBAIOLIUX JTHH3AX.
dopmysia TOHKOM JIMH3BL. YBEIUYEHUE,

aBaeMoe€ JIMH30U

5.3.7

IIpenensr [IPUMEHUMOCTHU

reOMETPUUYECKOM ONTUKHU

5.3.8

HNurepdepennius cera. KorepeHnTHbie
HWCTOYHUKU.  YCIOBUS  HAONIOACHUS
MaKCUMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(ba?;HI)IX KOIr¢pCHTHBIX UCTOYHHUKOB

5.3.9

Hudpakuus  cBera.  JudpakmuonHas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
MaKCUMYMOB npu naJICHUN
MOHOXPOMATHYECKOTO CcBeTa Ha

TUGPAKIUOHHYIO PEILETKY

5.3.10

HOHHpI/ISaHI/Iﬂ CBCTa

5.3.11

Texnudeckue ycTpoiicTBa: OYKH, IIyIma,
(doToanmnapar, NMPOEKIUOHHBIN ammapar,
MHUKPOCKOI,  TEJIECKOIN,  BOJIOKOHHAs
ONTHKa,  JIU(paKkUUMOHHAs  peéTKa,

TIOJIAPON

5.3.12

[Ipaktuueckne  paboTsl.  M3mepenue
IoKasaress npenomienusd. Mccienosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

HaGmronenue nucnepcun cBeta

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

6.1

['paHnIBI IPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJIA CKOPOCTH CB€Ta B BaKyyMe,

OPpUHOUII OTHOCUTCIBHOCTU OuHIITEHHA

6.2

OTHOCHTEIHLHOCTD OJHOBPEMCHHOCTH.
3aMC,ZUI€HI/IC BPpECMCHU W COKpAllICHUC

IUTAHBI




6.3

DHEprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs13b MacChl C DHEPruerd U UMIYJIbCOM
CBOOOJHOM YaCTUIBL. OHEPrusl IOKOs

CcBOOOHOI YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKH

711

®otonbl. Dopmyna Ilmanka  cBs3u
sHepruu poToHa C ero YacToToi. JHeprus

1 UMIy’ibC GoToHa

7.1.2

OTtkpbiTHE u UCCIIEIOBAaHUE
dotorddexra. Onwitel A.I'. Cronerosa.

3akoHbI poTorddexTa

7.1.3

YpaBHeHue OHHIITEHHA TUTST

dbororpdexkra.  «KpacHas  rpaHHIa»

boroadderra

7.14

Janenue cera. OnbiTel I1.H. JleGenena

7.1.5

XMNMHYECKOE JIENCTBUE CBETA

7.1.6

TexHuyeckue ycTpoicTBa: GOTOIIEMEHT,
(dhoTomaTuuK, COTHEYHAs Oarapes,

CBETOANO

7.2

CTPOEHUE ATOMA

721

Monens atoma ToMmcona. OIBITE
Pezepdopaa no uccnenoBaHuio CTpOEHUS

aToMa. HnaHeTapHas[ MOJCJIb aTOMAa

7.2.2

IToctymarer  bopa.  U3znyuenue wu
noryiomeHue (GOTOHOB MpH  IMepexojie
aToMa € OJHOTO YpOBHS DJHEPrMU Ha
npyroi.  Bugel  cnektpoB.  Cnektp

YPOBHEW 3HEPTUH aTOMa BOJIOPOAA

7.2.3

BomnHoBbIe cBoiicTBa yactui. BoiHEBI ne
bpoiis. KopnyckynspHo-BosHOBOM
nyanu3Mm.  Jludpakuust SIEKTPOHOB Ha

KpHUcTajiax




724

CronTanHoe U BBIHY)XXICHHOC N3JIYYCHUC.

YcTpoicTBO M MpUHIUT pabOTHI JJa3epa

7.2.5

TexHnuecKue yCTpOMCTBA: CIIEKTPaIbHbIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnyeckue pabotel. HabGmronmenue

JIMHENYaTOro CueKkTpa

7.3

ATOMHOE APO

7.3.1

Metoapl HaOMIOJCHUS M PETHUCTPALUH

QJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PaAMOAKTHUBHOCTH. OTIBITHI
Pesepdopna mo ompeneneHuo cocraBa
pamuoakTuBHOro wu3nydeHus. CBoiicTBa
anbda-, Oera-, raMma-Hu3JIy9CHHUS.
BiusHue pagvoakTHBHOCTH Ha IKUBBIC

OpraHHu3Mbl

7.3.3

OTkpbITHE  TPOTOHA U  HEWUTpOHA.
Hyxnonnas mozens siapa I'eiizenOepra —
WBanenko. 3apsia siapa. MaccoBoe 4mciio

siapa. M3otornsl

7.3.4

Anbda-pacna. DIIEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. [amma-
u3dydeHue. 3aKOH  PaJMOAKTUBHOTO

pacrniazia

7.3.5

9Hepr1/151 CBA3M HYKIIOHOB B  sAOp€.

Snepusie cuibl. Jleext Macchl sapa

7.3.6

SAnepuble peakuuu. [lenenue m cuHTE3

aaep

7.3.7

Snepubiii  peaktop.  TepMosnepHsii
cuHre3. [IpoGiemMbl M  MEPCHEKTHUBHI
ANEPHOM DHEPreTUKU. OKOJIOIMYECKHE

ACIICKTHI ﬂﬂepHOﬁ OHCPreTUKU




7.3.8

OneMeHTapHble  4acTulbl.  OTKphITHE
MO3UTPOHA. OyHaaMeHTalIbHbIE

B3aMO/IEHCTBUSA

7.3.9

TexHudyeckue yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, sAEpHBIN peakTop,

aroMHas bomoOa

7.3.10

[Ipaktrueckue pabotel. MccienoBanue

TPEKOB qaCTHu1 (HO T'OTOBBIM

¢dororpadusim)

SJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3qH0r0 HeOa. Co3Be3aus, spKue

3Bé3I[LI, IIIIaHCThI, UX BUAUMMOC IBUXKCHHUC

8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI
TPYIIIIBI. IImaneThI-TUTAHTHI n ux
CIIYTHUKH, KapJIMKOBBIC IIJIAHCTHI. Marnsie

testa COJTHEYHOU CUCTEMBI

8.3

Comnnie, ¢orochepa u  armocdepa.

CoHeuHast akTUBHOCTD

8.4

Uctounuk sHeprun ComHila u 3BE371

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTh, PaIuyc, TEMIEpaTypa,
X B3aMMOCBS3b. Huarpamma
«CTICKTPAJIBHBIA KJIACC — CBETUMOCTHY.
3BE3ABI THABHOM ITOCIIEAOBATEIILHOCTH.
3aBUCHUMOCTD «Macca — CBETUMOCTEY IS

3BE3]] IJIaBHOM MOCIIEA0BAaTEILHOCTH

8.6

Bnytpennee CTpOCHHUE 3BE3.
CoBpeMeHHbIE IIPEICTaBICHUS 0
IIPOUCXOXKACHNN 1 3BoronnH CoiHIa U 3BE3 .

JTarnbl )KU3HU 3BE3T

8.7

Mneunsiii Ilyte — Hama ['anmaktuka.
CnupaneHasgs  cTpykrypa [ anmaktukw,

pacnpeneineHue 3BE3M, rasa W IBUIM.

Ilonoxxeane wu gaBmxkenue CoiHna B




lamaktuke. Ilnockas wu  chepuaeckas

IOACUCTEMBI I'amakTukm

8.8

Tunel ramaktuk. PaguoranakTuku u

KBa3apbl. YEpHBIE ABIPHI B sAPAX FAIAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHoi.
3akon XaOb6na. Pa3beranue rajgakTuK.
Bo3pact u paguyc BceneHHoit, Teopus
bonbmioro B3peiBa. Mogenb «ropsyen

Bcenennoi». PenkroBoe n3itydeHue

8.10

MacmtabHass  ctpykrypa  BceneHHoit.
Meraramaktuka. Hepeménnanie mpooieMsbl

aCTPOHOMHHU







