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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 YpoOBHS Ha YPOBHE CpeaHEro oOIIero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Ttakxke c ydy€roM QenepaJbHON paboyeil NporpaMMbl BOCIHUTAHUS U
KOHLEMIIUKA TpernojiaBanust yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yoINUX OCHOBHBIE
oOpa3oBaTeabHbIE TPOrPAMMBI.

ConmepxxaHnue mnporpamMmbl 10 (U3MKE HaNpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyuaromuxcs 10-11 xmaccoB mpwu
oOyueHuu ux Qu3uke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESATEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
oOy4eHMs, a TaKXe€ YYHUTHIBAET HEOOXOJUMOCTh peaIu3aludd MEXIPEIMETHBIX
cBsi3el (U3MKH C €CTeCTBEHHO-HAyYHbIMH Yy4eOHBIMU TNpeameTamu. B Heit
OTIPE/IETISIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
o0pa3oBaHMsl, MJIAHUPYEMBIE PE3yJbTaThl OCBOECHUSI Kypca (DPU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3uKe BKIIOYAET:

e IUIAaHUpPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3UKK Ha 6a30BOM ypOBHE, B

TOM YHCJIE ITPEIMETHBIE PE3YJIBTAThI 110 roJIaM O0yUYEHUS;

e coJepkaHue yueOHoro npeamera «Dusuka» mo rogaM 00yyeHusl.

dusznka Kak Hayka O HambOosee OOHIMX 3aKOHaX MPUPOJIBI, BBICTyMHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIAJl B CUCTEMY
3HaHui 00 okpy»karoem mupe. LIKoapHBIA Kype GU3NKH — CUCTEMOOOPA3YIOLIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHWW, HM3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
¢dbusmyeckorr reorpadueld W acTpoHoMmHei. lcmonp3oBaHWE M AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUW  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOWMCTBAMHU W JIPYTHUX.
W3ydyenue ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUpPOBAHUE E€CTECTBEHHO-
HayYyHOW KapTHHBI MHMpa OOydwaromuxcs, B (pOpMHpOBAaHHE YMEHHH NPUMEHSTH
Hay4HbIA METOJI MO3HAHUSI IPY BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKu IS ypOBHsS cpefaHero oOmiero oOpa3oBaHHS
MOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IIPUHLUIIBI €ro
OCTPOECHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3ziesioB (PU3MKU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3MUecKux Teopui. Begymum B Kypce sBIseTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKkn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHUIIOKCHHIM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0JieM paliOHAIBHOTO MPUPOIOTIONB30BAHMS M YKOJIOTMUECKONW 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKM Ha ypOBHE CpEIHETro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIH (PYH/IaAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O MPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TCOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHMu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YYaroluXcsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHYECKUX
NpakTUYeCKUX paboT. BhiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpolecca MCXOJd M3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJIUTh KOCBEHHbBIE H3MEPEHHUs, HCCIEIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM AJig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYEeCKON MOJIETbIO, TO3BOJISAIONINE TPUMEHATh U3YUYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pasHbIX pa3zesoB. /{15 KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyroiue BbIOOpa (U3WUECKOW MOJenu MJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIIEUeHHI0 Y4YeOHOTO Ipolrecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpPEeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere pu3uku MOMKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o U3NKE YICHHYECKHX MPAKTHYECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (GU3WKE KIFYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW ©  TPOLECCOB, OMIHUPUYECKUX M|
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHUE Il YUYEHUUECKUX MPAKTUYECKUX padoT
dbopMupyeTCcs B BUAE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomwuxcs. TemMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3KUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (¢dopMHpOBaHHE HMHTEpECa W CTpEeMJICHHS OOydYarouuxcsi K HayqYHOMY
W3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOE MO3HaHUS U (POPMUPOBAHUE
MCCJIEeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (dopMHpOBAHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3YUYeHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

o ¢dopMHpOBaHWE YMEHHH OOBICHITH SIBICHHS C HCIOJB30BAaHUEM
(bu3MYeCcKUX 3HAaHUHM U HAYYHBIX JOKA3aTeIbCTB;

e (dopMHpOBaHHE TPEACTABICHUA O POIM (U3MKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX 1eneld 00ecreunBaeTcsl pelieHueM CIeAyIomuX 3a1a4 B

npolecce u3y4eHust Kypca (GU3UKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:



e TpPUOOpETeHHE  CHUCTEMBbl  3HaHUK 00  0o0mUX  (PU3HUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJItOUas MEXaHUKY,
MOJIEKYJIApPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e ¢dopMHpOBaHWE YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHUS IS
oObsicHeHUS (PU3MYECKUX SBJICHUHW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEIICHHs] pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
bu3nYecKoil MOJAENbI0, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue (pU3NIECKOrd MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e TOHMMaHHE (PU3UYECKUX OCHOB M MPHUHITUIIOB JCHCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIaJICHUE METOJIAMU CaMOCTOATEIBHOTO TUIAHUPOBAHUS U TMPOBEIACHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTalnuu uHPOpMaIuu,
OIPEJENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JaHWE YCJIIOBUU JJIA PA3BUTUS YMEHHM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM NIEATETLHOCTH.

Ha usyuenune ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs: 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemspiii B mporpamMme 1o (u3MKe TMepedeHb JIaboOpaTOPHBIX M
MPAKTUYECKUX PAOO0T SBISIETCS PEKOMEHJIOBAHHBIM, YUYHUTENIb JelacT BBIOOP
MPOBEJEHUS J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HHIUBUAYAIbHBIX
0COOEHHOCTEH 00yUaIOIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszgen 1. ®u3uka 1 METOAbI HAYYHOI'0 NO3HAHUSA

®usnka — Hayka o mpupone. Haydnele METOIBI MO3HAHHS OKPYXKAOIIETO
Mupa. Pomnb DOKCcllepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUS IPUPOBI.
DKCIIepUMEHT B (pU3HKeE.

MopnenupoBanue (U3MYECKUX SIBIEHUN M mpoueccoB. HaydHble rumoTessl.
®dusnueckre 3aKOHbI U TEOPHH. | paHHIbl MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUS.

Ponb 1 MecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble u ILUQPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

ITepemernienne, CKOpoOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MaTepuajbHOW TOUYKHM, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsSIMOJMHENWHOE JBIKeHue. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHMS, NYyTH U NEPEMEIICHUS
MaTepuaJbHON TOUYKU OT BPEMEHH.

CBoOonHoe najzieHue. Y CKkopeHrue CBOOOIHOTO MaJeHusl.

KpuBonmnuennoe  nBukeHue. J[BMKEeHHWE  MaTepuallbHOW  TOYKM IO
OKPYHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JTUHEWHAS
ckopoctk. [lepuon u wacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHHUE: CIUJOMETP,
JBH>KEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MEPEaauH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBIKCHUSL.

[IpeoOpa3zoBaHue JBUKEHUI C UCIIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenune yckopeHus CBOOOHOTO MaACHUS.

Hanpapnenue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yuyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOpPOCTH.

UccnenoBanne COOTHOLIEHUS MEXAY MYyTSIMHU, NPOWIECHHBIMU TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE MPOMEXKYTKM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuyenue ABuxKeHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
IJI MaTepUaIbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepHraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Ttsokectn. llepas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpEeHUs CKOJIbKEHUS U cuiia TpeHus nokosa. KoadduumeHt tpenus.
Cuiia conpoTUBIIEHUS PU JIBUXKEHUU TEJa B dKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpamleHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHnueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MNOAMIMIHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIHNX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHne cuiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NMOABEME U MTaJICHUH.

CpaBHeHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3Iie, oT ux aedopMarium.

HccnenoBanne yciloBHM pPaBHOBECHS TBEPAOTO TENA, HUMEIOLMIETO OCh
BpAILICHUA.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

NmMnynbe MarepuaqbHOM TOYKM (Teia), CHUCTEMbl MaTepUabHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTtuBHOE ABHKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckass sHepruss MarepuajbHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToTenumnanbHas SHEprusl. [ToTenumanbHast SHEprus YIPYyTO
neopMUpPOBAaHHOW  TIPYKHHBL.  [loTeHIManbHAas  SHeprus Tejda  BOJM3HU
MOBEPXHOCTH 3EMIJIU.

IToTenumanbHbIC u HEINOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HEMOTEHUHUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHHUS MEXaHUYECKOW SHEPTUM.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHHUE.

[lepexoa MOTEHIMANTBHON YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI ¢ U3MEHEHWEM MEXaHMYECKON SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paspnen 3. Mouieky/isspHasi (PU3NKa M TEPMOJAMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTUI[ BewlecTBa. MOJEnn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPABIX TeT U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pazmepsl MoJekyll. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenscus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHM HJEaNbHOTO ra3a. AOCONIOTHas TeMmIepaTrypa Kak Mmepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOro JBIKeHMs dvacTull rasza. lllkana
temneparyp KensBuna. ['azoBbeie 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH JlasbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIIECCOB: H30TEPMa, H30X0pa,
n3zo0bapa.

TexHuueckre yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUN.

OmnbiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUSI.

Mogaens onbita LlTepHa.

OnpIThI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogenb, HILTIOCTPUPYIOIIAs IPUPOIY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICaJBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucreMa. BHYTpeHHss SHEPIUs TEPMOAMHAMUYECKOMU
CUCTEMBI U criocoObl €€ n3meHeHus. KonuyectBo Teminorsl u padorta. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJAEAIBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IelIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TemIoThl IpH TEIJIonepeaye.

[lonsitue 00 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKH.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamMuku. HeoOpaTtumMocTh POILIECCOB B MIPUPOJIE.

TermmoBble  MammHbl.  [IpuHOMIBI  AEHUCTBUSA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHuss SHEpPruM B TEIUIOBBIX MamuHax. KodpGUIMEeHT Mone3Horo
neiictBust teroBo mammbbl. [{ukn KapHo u ero kosdduimeHT mosie3Horo
JEHCTBUSA. DKOJIOTUYECKHE MPOOJIEMBI TEIIOAHEPTETUKH.



TexHuueckre yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CTOpaHMUsl, OBITOBON XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW 3HEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CKaTOro BO31yXa, HarpeBaHue sdupa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIINS).

N3meneHue BHyTpeHHEH SHepruu (TeMIiepaTyphbl) Tea Ipy Terionepeaaye.

OnbIT 1Mo anauabaTHOMY pACHIMPEHHUI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINSI BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeugecmea. Dazoevie nepexoovl

[TapooOpazoBanue U KoHneHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHbId map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayioB. Kuakue kpuctaibl. CoBpeMeHHBbIE Marepuanbl. [lnaBrneHue u
KpUcTaJTM3anus. Y IeabHasl TeroTa miasienus. Cyonumanus.

YpaBHEHHE TEIIIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: THUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU TMOJTYyUYECHHS] COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEpPUaliOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne npy moHMKEHHOM JaBJICHUH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopusie padomol

N3mepeHre 0THOCUTENBLHON BIa)KHOCTU BO3AYXa.

Paznen 4. DjaekTpoauHAMMKA
Tema 1. Inekmpocmamuka
OnexTpuzauust Tell. OJEeKTpUYeckuil 3apsa. J(Ba Buaa 3IEKTPUYECKUX
3apsa0B. IIpOBOOHUKH, IOUAJIEKTPUKUM M TNOJYNPOBOJAHHMKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsiaa.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUUYECKHAN 3apsI.
Onextpuyeckoe mnone. Hampsok€HHOCTh  3nekTpuyeckoro mnons. IlpuHumn



CYHIEPIO3ULIUNA DIEKTPUYECKUX Iosier. JIMHUKM HanpsHyKEHHOCTH AIIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpocratudeckoro  mosist.  I[lorenuwman.  PasHocTh
MIOTEHIHAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B  JIIEKTPOCTATUYECKOM IIOJIE.
JudnexTpruyeckas MpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOII,
AIIEKTPOMETpP, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN allapar, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETIH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoymns—Jlenma. MomrHOCTH
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWXKYILAA CWIA U BHYTPEHHEE CONPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma a1 ONHOM (3aMKHYTOM) 3JIeKTpUu4YecKoi 1enu. KopoTkoe 3aMbIKaHueE.

OnexkTpoHHass  NPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITyYKOB.

IToxynpoBOIHHKWY. CoOcTBeHHas 151 IPUMECHAs IIPOBOIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DONEeKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



DJNIeKTpUUeCKU TOK B ra3zax. CamMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monuus. [Liazma.

TexHuyecknue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJIbTMETP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MNPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYyMHBIN O/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN 110/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepeHne CHitbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI,
IUTOLIA/I MTONIEPEYHOIO CEYEHUS U MaTepHaIa.

CmemaHHOE COeIMHEHNE TPOBOAHUKOB.

IIpsmoe w3MepeHHe JIEKTPOIABWXKYIIEH Ccwuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoit paspsa M IPOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMemaHHOr0 COEUHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snexrpomnusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHs B 10 Kiiacce oCcymIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCcaMM MaTE€MaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, rumnores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHWe CUCTEMbl YpaBHECHHH, JIMHEWHas (YHKIHA,
napabona, runepOosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUM HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mMexaHudeckoe JBUKEHHUE B >KUBOM npupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIJIONEpPENayH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SABIICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJEKTPOJUTHYECKAS THUCCOIUAIUS,
rajibBaHUKa.

T'eoepaghus: BnaxxHOCTh BO3/1yXa, BETPhI, 0apOMeETp, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE ABIKEHUH C HCMIOJIH30BAHUEM MEXaHH3MOB,
y4€T TpeHUs] B TEXHUKE, MOIIIUITHUKN, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMITyJbCa B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATENh BHYTPEHHETO
cropanwusi, mapoBasi TypOWHA, OBITOBOH XOJOJUIBLHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYCHUSI COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEPHAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYWHBIN IIPUHTED, DJIEKTPOHATPEBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI, TaTbBaHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomacHumMHas UHOYKYUA

IlocTosiHHBIE  MarHuThl.  B3amMoOJIEWCTBHE  MOCTOSHHBIX  MAarHMTOB.
MarnutHoe mnone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMOD cyneprno3unun
MarHuTHBIX noJsied. JIMHMM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MarHUTHOMN
WH]IYKIIMU T0JI1 MOCTOSTHHBIX MarHUTOB.

MarauTHoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUUAH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO NMPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOIHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MoyJib ¥ HarpaBlieHHe. J[BUKeHUe 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Iojie. PaGoTa cuisl JlopeHna.

SlBneHne BIIEKTpOMAarHUTHOW HWHAYKIMUA. [lOTOK BEKTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYINAS CHJIA WHIYKIUMHA. 3aKOH 3JICKTPOMArHUTHOMU
nHayknuu Papanes.

BuxpeBoe »siekTpuyeckoe TmoJie. IDJIEKTPOABMKYIIAs CHJIA WHIYKIHH B
MPOBOJHUKE, TBHKYIIEMCS TOCTYNATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHIYKUHMH. OJEKTPOABMKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHEePrusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE TMPHUMEHECHUE: TIOCTOSIHHbBIC
MarHuThbl, JJECKTPOMArHUTHI, BJICKTPOJBHUIrATENIb, YCKOPUTEIHA 3JIEMEHTApPHBIX
YaCTHUIl, THIYKIIMOHHASI TIEYb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIuHYY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 3eKTPOMArHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

UccnenoBanne AeHCTBUA NOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nea 5. Kosied0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJ1€OAHUA

KonebarenpHas  cucrema. CBOOOIHBIE  MEXaHMYECKHE  KoOJeOaHUS.
["apmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUM.
[IpyXuHHBIN MasgTHUK. MaTreMaTH4eCKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
koJiebanuii. [IpeBpaiienre HEPrun Mpu rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B
UJCATHPHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYEeCKUMU U
ANEKTPOMAarHUTHBIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPI'uM B UJaTbHOM KoJie0aTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyXaromux KojaeOaHuaX. BrIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMs.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAYCHUE CHUJIBI TOKAa U
HANPSHKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U NOTPEOIICHUE DIECKTPUIECKOM
SHEPIUHU. DKOJIOTMYECKUE PUCKHU IPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
WCMOJIb30BAHUSA 3JIEKTPOIHEPTUU B TIOBCEAHEBHOM KU3HMU.

TexHu4yeckne yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUN
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUU IIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTU4eCKU MasiTHUK).



Habmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HabOmronenue pezonanca.

CB0OOOHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HANPSKEHUSI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCIEOOBATENIBHOM COEAMHEHUM PE3UCTOpPA, KATYIIKHU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

UccnenoBanre 3aBUCUMOCTH TIEPUOIA MaJbIX KOJIEOAHUHN rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanre MNEpeMEHHOr0 TOKa B IEMA W3  TOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80IHbL

Mexanuueckue BOJIHBL, yCIOBUsS pacnpocTpaHenus. [lepuon. CxkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNurepdepenius u aiudpaxiys MEeXaHU4eCKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHoii BoiHe. CBoiicTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOIsSpU3anus, TuPpaKius,
unrepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBS3U U TENEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEH CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Jlemoncmpayuu

OO6pa3oBaHue U pacCIPOCTPAHEHUE MOMEPEUHBIX U MPOIOIBHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHUK 3BYKA.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenue natepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronenne cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOM KoJieOaHUM.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIICHHE, MosIpu3aus, AU paKiys, nHTephepeHITHs.

Tema 3. Onmuxka

I'eomerpuueckass onruka. lIpsMoinHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKarlie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

ColOupatomrie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTOSsIHME W ONTHYECKas cuja TOHKOM auH3bL. [locTpoeHune u300pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBETUYECHUE,
JlaBa€MO€E JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. HWutepdepenmus cBera. KorepeHTHblE HWCTOYHUKH.
VYcnoBuss HaOMIONEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpEeHIIHMOHHOM
KapTHHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIIOIEHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHEHOE pACHPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHUE CBETA.
OnTudeckue mpruodopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Mozenb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOomna.

Habmronerne natepdepeHInu CBeTa.

Habmronenune nudpakiuu ceera.

Habmronenue aucnepcuu cBera.

[TomyyeHune cnekTpa ¢ MOMOIIBIO MPU3MBL.

[TonydeHnne criekTpa ¢ MOMOIIBLI0 THPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul



N3mepenue nokaszaresns NpeIoMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKCHHI B JTMH3AX.
Habmronenue aucnepcuu cBera.

Pa3znen 6. OcCHOBBI cleNMAJILHON TEOPUU OTHOCUTEJIbHOCTH

I'panunpl  TPUMEHMMOCTH — Kiaccudyeckod — mexaHuku.  [loctynatsl
CIICIIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BaKyyMe, MMPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpallECHUE
JUTVHBI.

DHEPrusi U UMIYJIbC PEISATUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. JHEPrus
MTOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u s3HEeprun GOTOHA C €ro YaCTOTOW. DHEeprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dboroaddekra. YpapHenue DiHmTeHa 11 pororddekra. «KpacHas rpaHuiiay
dhoroaddexra.

JaBnenue ceeta. Onwithl I1. H. JIeGenena.

XUMHUUYECKOE IEUCTBUE CBETA.

Texnuueckre ycTpoiicTBa W MPaKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTonaTumk, coTHEUHasi ObaTapesi, CBETOUO.

Jlemoncmpayuu

®doTod(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETO GoTodddexTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuio o -4acTull.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nydenue u moryomieHue
(GbOTOHOB TpU TEepexoie aroMa C OJHOTO YpPOBHSI SHEPruu Ha Jpyroi. Bumisl
crekTpoB. CIEKTp ypOBHEW SHEPrUU aToOMa BOJIOPO/IaA.

BousiHoBele cBoiicTBa yactull. Bonusl ne bpoiins. KopnyckylisipHO-BOJTHOBOM
Iy aliu3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHnueckue YCTpPOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HaOmronenue tmHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuio  cocTaBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, TaMMma-U3ITy4YEHUS.
BnusiHne paagnoakTUBHOCTH HA KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anbda-pacnaa. DJEKTpOHHBIA M TO3UTPOHHBIM Oera-pacnan. [‘amma-
M3JIly4yeHre. 3aKOH paJuOaKTUBHOTO pacIaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledekT maccsl sapa.

SAnepusbie peakuuu. JleneHue u CUHTE3 IEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl W MEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJOTHUECKUE ACTIEKThI IACPHOU SJHEPTETUKH.

DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTtonbl HAOIIOICHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIe B3auMOJIeicTBUS. EAMHCTBO (pr3nueckoil KapTUHBI MUpa.

TexHudyeckne yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, sipepHbIil peakTop, aToMHast 6om0a.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

HccnenoBanne TpEeKOB 4acTHIL (10 TOTOBBIM GoTOrpadusim).

Paspgen 8. JiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Otanbl pa3BUTHs acTpoHoMuU. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeynas cucreMa.

Connne. ComHeuHast akTUBHOCTb. McTtounuk sHeprum CoyiHIITA W 3BE3L.
3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajibHBbIA Kiace —
CBETUMOCTB». 3BE31IbI TJIAaBHOHM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIaBHOW MOCIIEIOBATEIbHOCTH. BHyTpeHHEe CTpOCHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Boionuu CoiHua u
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxkenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE IBIPHI B sApax
rajgaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpE/IETICHUS MOJI0KEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usi CEBEPHOrO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, mutanet, Miteanoro Ilytu.

O0o0maromnee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOU cepax MesTeTbHOCTH YelIOBeKa, POJib U MEeCTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOM HayYHOUH KapTHHE MHpPA, POJIb PU3UYECKON TEOPHUH
B (opMHUpOBaHMM TMPEICTABICHUN O (PU3NUECKON KapTUHE MHpa, MECTO
(u3nYeCKOl KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kitacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypcamMH MaTE€MAaTHKH,
Ounonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pemwieHHWE CHCTEMBI YPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX MPOEKIMHU HA OCHU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, NPU3HAKK MOA00USI TPEYTOJIbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SBICHHUS B JKMBOW MPHUPOAE, KoJeOaTellbHbIe
JIBUKEHUSA B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B )KUBOW IPUPOJIE, NECHCTBUE
paanauy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHau3.



l'eoepaghus: marHWTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWHUAU DJEKTPOIEpENad, TEHEPATOpP MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS I€4Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30P,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOIKHO OOECIICUNTH JOCTMIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro rnpeamMera «Du3nkay JT0IKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YOEXKJIECHHM, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PEATM3alUU OCHOBHBIX HAIPABIICHUU
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YKCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIETroCcsl KaK akKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIEYEIIOBEUECKHX T'YMAaHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTaHU3aINY;

YMEHHE B3aHMOJICHICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHMCKOU IpaXAaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEIILHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

4) 3cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (u3n4IecKoi Hayke;



5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HUKY HA TIPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

c()OPMHPOBAHHOCTh 3KOJOTMYECKON KYyJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUN B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHHU LEeJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus:  (U3MKH  OCYHIECTBISATH  MPOEKTHYIO U HCCJIEA0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITeTLHO  (OpPMYIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EIU JCSATEIBbHOCTH, 3aJaBaTh IIApAMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS MPOOJIEMBl ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JEATEIBLHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebCcKHue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOUEBBIMU IOHATHUSMH W METOAAMHU
(bu3HYeCcKoil HayKH;



BJIJIETh HABBIKAMU Yy4E€OHO-HCCIEN0BATEIBCKON U MTPOEKTHOM JEATEIbHOCTH
B 00y1acTH (DPU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TMOUCKY
METO/IOB peuieHusi 3a/iay (PU3UYECKOTO COJAEpkKaHUs, NTPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETalMi, NpPeoOpa3OoBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJIM3MpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOM
NS TENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O001acTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEH, MIPEJJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJI€Th HABBIKAMU MOJy4YeHUs WH(POpManuu (U3HUYECKOTO COAEpKaHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IOHCK, aHAJM3,
CHUCTEMAaTH3alUI0 U HHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (hopm
IpEJICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALINK;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALIMOHHBIX
3ajay Cc coOmofeHrueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEpX aHUs B pa3iUuHbIX ¢opMaTax cC
y4€TOM Ha3HA4YeHHs MH(OpPMAIUU U 1IeJIEBOM ayIUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy IpeACTaBICHUS U BU3yaIU3alUU.

KomMMyHnKaTHBHBIE YHHBepcaibHble YyueOHbIE 1elCTBUSA:
OCYIIECTBIISATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOM JESITEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUTKM  KOH(DIWUKTHBIX CUTyallMd ©  CMATYATh
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh U HCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYAJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJIOT0 Yi€HAa KOJUIEKTHUBA;

IIPUHAMATh  L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrupeeniaiTh pojid C Y4ETOM MHEHMHM Y4YaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIE JeliCTBHUSA
Camoopranusanus:

CaMOCTOATEJIBHO OCYLIECTBJIATh MMO3HABATENIbHYIO JEATEIBHOCTh B O0JAaCTH
(GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTH W (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KayeCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MIPAKTHUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTEHUM;

JaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOUYTEHU;

JeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 001acTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IIO3HABATEJIbHOM  pEQUIEKCMHM KAk  OCO3HaHHUS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peiIeKCUM IJI OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
peLIeHHS;



YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITEeNbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX TPH aHajdu3e pe3yJbTaToB
JeSITEeNbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPamMMbl
no ¢u3MKe I8 YPOBHS CpeaHero oOImiero oOpa3oBaHUs y OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIEHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAILHOUN cdephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlUM, BKJIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHUH OOIICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEJMETHBIE PE3YJBbTATBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIONITUXCSI YMECHHIA:

JIEMOHCTPUPOBATh Ha IpUMEpax poJib U MecTo (U3MKU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKON EATEIIBHOCTH JIFOACH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
MaTrepuajabHasl TOYKa, HHEepIMaabHas cucTemMa oTcuéra, abCcooTHO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI, TOUECUHBIN
ANEKTPUUYECKUN 3apsji PU pelieHrnn PU3nuecKux 3ajay;

pacrio3HaBaTh (pU3UYECKUEC SIBICHUS (IIPOIECCH) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BEUIECTBA U



JNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOyHOBCKOE TBHKEHHUE, CTPOCHUE JKUIKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJl IPU HATPEBAHUU (OXJIAXKIACHUH ), TETJIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHICHCALWs, IUIABICHUE, KPUCTAILIM3ALMs, KUIICHHUE,
BJIQYKHOCTh BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPHU €r0 HarpEBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY IApaMEeTpaMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJECHCTBHE 3apsI0B;

ONKCHIBATh MEXAaHWYECKOE JBUKEHHE, HCIOJIb3ys (PU3MUecKHe BETUUYHUHBI:
KOOpAWHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAsT DHEPIus, NOTECHUUAIbHAS JHEPTUs, MEXaHUYECKas
paboTa, MexXaHM4YecKas MOIIHOCTb; MPHU ONUCAHUU MPABHIBHO TPAKTOBATh
(Gu3NYEeCKUl CMBICT HCIHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHHs W E€AMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCHONB3Ysl (M3MYECKHWE BETUYMHBI: JaBIICHUWE Ta3a, TeMIepaTrypa, CpeaHss
KHMHETUYECKAs] SHEPTUsl XaOTHUYECKOTO ABUYKEHHSI MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMOJE3HOr0 JEWCTBHS TEIUIOBOTO JIBUrareis; MNpH ONHCAaHUHU
NPaBWIBHO TPAaKTOBAaTh (U3WYECKUH CMBICI HCHONb3YyeMbIX BEIMYUH, HX
0o003HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUYECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (U3NYECKUE BEIUUMHBI: JICKTPUUECKUN 3apsil,
ANEKTPUUYECKOE MOJIE, HAMPSHKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
Ipy ONHMCAHWM TIPABWIBHO TPAKTOBAaTh (PU3UYECKUA CMBICT HCIHOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IMHHULBI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3HUYECKYIO BEIUUHUHY C JPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI Y IIPUHLIMUIIBL: 3aKOH BceMUpHOro tarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPrMHU, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEILIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
a0COJIFOTHOM TeMmepaTypol, MEepPBbIM 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOro 3apsiaa, 3akoH KyislioHa, mpu 3TOM pasnuyaTh CIOBECHYIHO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvarh YCJIOBHsS HUX O€30MMaCHOTO UCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3MYECKHX SBICHUU U
MPOLECCOB C HCMOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX W3MEpPEHUll, MpU 3TOM
dbopmynupoBarh MpobiieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O00OpYJIOBaHUs, MPOBOJUTH OMNBIT U
(hopmyHpoBaTh BEIBOIBI,

OCYIIECTBIISTh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, MTPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHNN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (U3NYECKUMH  BEIUYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpoBaTh pe3yiabTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYMH B
BUJIE TAOJIUII U TPpapUKOB, A€NaTh BEIBOABI MO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOJroAaTh mpaBmiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM M MPOEKTHOU
JESTENBHOCTA C UCIOIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTrO
o00opynOBaHUS;

pemarb pacy€éTHbIE 3aJadyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUAIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BETWYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTD
MOJy4YE€HHOTO 3HaUCHUS (PU3NUECKOM BETNINHBI;

penaTh Ka4eCTBEHHBIE 33/1a4M: BHICTPANUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUN C OMOpod Ha W3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbuzuYecKue SBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJa4y  COBPEMEHHBIC
MH()OPMAITMOHHBIC TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TpeJICTaBlieHUs] y4eOHON U HAy4YHO-TOMYJISIpHON MH(OpMAIUK, OJTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBICHEHHWE MPOLECCOB OKPYKAIOLIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCETHEBHOW >KU3HU
Ui obecnieueHrsi 0e30MacHOCTH MpU O0paleHUuH ¢ IpUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHUS HOPM HKOJIOTHUYECKOTO
MOBEJICHHS B OKPYXAIOIEH cpelie;



paboTaTh B TpyIIEe C BBHIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX pOJEH,
IUTAHUPOBATh pPabOTy TPYyMIMbl, PAIMOHAIBHO pACHpPENeNsTh OOSI3aHHOCTH W
IJIAHUPOBAThH JICATEILHOCTh B HECTAHJAAPTHBIX CUTYAIMSIX, aJ€KBAaTHO OIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K konmy oOyuenuss B 11 kjacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IpUMEpax poyib U MeCcTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW AEATEIbHOCTH JIIOAECH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (UBUYECKUX MOJCICH:
TOYEUHBIN AJIEKTPUUECKUHN 3aps/l, Iyd CBETa, TOUCUHBIN UCTOUHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa TpPH PEIIeHUH (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU U KBAHTOBOW (DU3UKU: JIEKTPUUECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICUCTBUE
MarHuTOB, OJEKTPOMArHUTHAsE WHAYKIUS, JCHCTBME MAarHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIIEHUE,
uHTepdepeHus, audpaknus W TONApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE aBIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas

PaaArOaAKTUBHOCTD,
OIIMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BJ'IGI(TpI/I‘-IeCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYIHbIX CpGII) u

ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLECCHI), MCHONB3YySd (U3UUECKUE BEIUYUHBI:
ANEKTPUYECKUHN 3apsij, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CHia, paboTa TOKa,
WHIYKLIHWST MarHATHOrO Tmoysi, cuia Awmmepa, cwia JlopeHua, WHAYKTUBHOCTH
KAaTYIIKH, DHEPrusl AJIEKTPUYECKOTO M MArHUTHOIO IMOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoIecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuid, (OKYyCHOE pacCTOsHUE U
ONTHYECKas] CHUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHI
CMBIC]I HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUE€HHs W €AMHMIIbI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOUIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JPYyTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIOJIb3Ys
(¢u3nyuecKkrue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO]T MOTypaciaga, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU ONMUCAHUU TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
HCIIOJB3YEMbIX BEIWYMH, MX O0O3HAYEHWS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONINE JaHHYIO (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL;

aHANIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIB3Ys (PU3NYECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIIEI0BATEILHOTO U MapalIeIbHOTO
COEMHEHUS MPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
MHJYKIWH, 3aKOH MPSMOJUHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITEHa ans pororddekra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPaHEHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MAacCOBOIO 4ucia, moctyiaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHMIIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENEATh HAMPABICHHE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOTHHUKA
C TOKOM, cuiibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI 0 HCCIECIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpobiieMy/3aadyy M TUIOTE3y Yy4yeOHOro IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHUs, MPOBOJAUTH OMNBIT U
(dhopmyIHpoBaThH BEIBOIBI,

OCYIIECTBIIAThH MPSAMbBIE M KOCBEHHBIC U3MEPEHUS (DU3NYECKUX BEIIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M KCIOJIb30BATh HM3BECTHBIC
METObI OLIEHKH ITOTrPEIIHOCTEN U3MEPEHN;

UCCNIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUYECKUX BEIMYUH B BHJIE TAOIHUI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJroaTh mpaBuiia 0€30MacHOr0 TpyAa MPU NMPOBEACHUU HCCIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENIbCKON W TPOSKTHOU
JESTENBHOCTA C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB U J1a0OPaTOPHOTO
o00opynOBaHUS;

pemarb pacy€THbIE 3a7adyd C SIBHO 33JaHHOM (PU3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHUE BEIWYUHBI U (HOPMYIIBI,



HEOOXOouMbIe JUIsl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs! (PU3NYECKON BEIMUNHBI;

pemaTh KaYECTBEHHBIE 33/1a4d: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHHM C OMOpOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHe SBICHNUS,

UCMOJb30BaTh  NpPU  PELIEHMH  Y4yeOHbIX  3aJad  COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
Y IPEACTaBIICHNU YYEOHOW M HAay4YHO-NOMYJSPHOU MH(POpMaLUU, NOIYyYECHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIHUIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE30MACHOrO HUCIOIb30BAHUS B NMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
i obecriedeHnss 0€30MacHOCTH IpU 00pallleHur ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOMCTBAaMH, JUIsl COXPAHEHUS 3/I0POBBS U COOJIOJEHUSI HOPM IKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpYyIIE€ C BBINOJHEHUEM pA3IUYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh paboOTy TpPyNIbl, pPaLHMOHAIBHO PpaCHpelessITh OO0sI3aHHOCTU U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHUsAX, aJ€KBaTHO OLICHHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontpoubnbie | IIpakTnyecku
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI e padoThlI
pecypchl
Paznen 1. DUBUKA U METOAbI HAYYHOI'O ITIO3HAHUA
bu6mmoreka [JOK
1.1 ®u3ukKa 1 METOABI HAYYHOT'O MO3HAHMS 2 https://m.edsoo.ru/7f41bf7
2
Hroro no pazgeny 2
Paszpen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [JOK
2.2 Jrnnamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
23 3aKOHBI COXpPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Uroro no pazneny 18
Paszpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU bubmorexa TIOK
3.1 YIp 9 1 https://m.edsoo.ru/7f41bf7
TEOpUU )




bu6mmoreka [JOK

3.2 OCHOBBI TEPMOJUHAMUKHI 10 https://m.edsoo.ru/7{41bf7
2
bu6mmoreka [JOK
ArperatHble COCTOSIHUS BEIIECTBA.
3.3 5 https://m.edsoo.ru/7f41bf7
®dazoBbIe IEPEXObI )
Hroro no pasneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
4.1 DneKTpocTaThKa 10 https://m.edsoo.ru/7f41bf7
2
ITocTostHHBIN ANEKTPUYSCKUN TOK. TOKH B bubmorexa LIOK
42 P ' 12 https://m.edsoo.ru/7f41bf7
pa3IUYHBIX cpeaax 5
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmMeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypchbl
Paznen 1. JIEKTPOJINHAMUKA
bubnuoreka [JOK
MarnuTHoOE€ 1osje. DIeKTpOMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHAYKIHS .
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
M bubmuoreka [JOK
€XaHWYECKUE M IJICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJieOaHus .
bu6mmoreka [JOK
MexaHu4ecKue 1 dJIeKTPOMarHUTHBIC
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJTHBI .
bu6mmoreka [{IOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OcCHOBBI crielIMaIbHON TEOPUU
OTHOCUTENILHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97
c




Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubmuoreka [JOK
4.1 DJIeMEHThl KBAHTOBON ONTUKHU 6 https://m.edsoo.ru/7f41¢97
c
bubnuoreka [JOK
4.2 Crpoenue atroma 4 https://m.edsoo.ru/7f41c97
c
bu6mmoreka [IOK
43 ATOMHOE s11pO 5 https://m.edsoo.ru/7f41c97
c
Uroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

bu6mmoreka [JOK
5.1 DneMEeHThI aCTPOHOMHH U aCTPODU3UKU 7 https://m.edsoo.ru/7f41¢97
c
Hroro no pazgeny 7
Pa3znen 6. OGOBIIAIOLHIEE ITIOBTOPEHHUE
bu6mmoreka [JOK
6.1 O6o0maroiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41¢97
C
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







MMPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM

INPOI'PAMMUBI

10 KJIACC

Kon
MpPOBEPSIEMOr0
pe3yJbTara

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOECHHSI OCHOBHOI 00pa30BaTeJbLHONH MPOrPaMMbl CPeTHET0
0011ero o6pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOM HAyYHOW KapTHHBI MUpa, B

PasBUTHUU COBpeMeHHOﬁ TCXHUKHU U TCXHOHOFHﬁ, B HpaKTquCKOﬁ JIESTEIbHOCTH JTI0ACH

10.2

Y4uThIBaTh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (PU3MUYECKUX MOJIENICH: MaTepualibHas TOYKa, HHEepIMaibHasl CUCTEMa
oTcuéra, abCOJIFOTHO TBEPJIOE TEJIO, UACAITBHBIN Ia3; MOJIETU CTPOCHUS Ta30B, )KUAKOCTEH U TBEPABIX TeJI, TOUCUHBIN

JIEKTPUUYECKUH 3apsa — MPH pelieHnH (PU3NYECKUX 3a/1ad

10.3

PacnioznaBath usnyeckue siBjaeHUs (Ipolecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-
KMHETUYECKOW TEOpUM CTPOECHMSI BEIIECTBA M DJIEKTPOAVMHAMHMKU: pPABHOMEPHOE U PAaBHOYCKOPEHHOE
IPSIMOJIMHEHHOE ABM)KEHUE, CBOOOAHOE NaJIcHUE Tel, IBUKEHHE 110 OKPY>KHOCTHU, HHEPLIUS, B3aUMOJIEICTBHE TEll;
muddys3usi, OpOYHOBCKOE IBUKEHHE, CTPOCHHE JKUAKOCTEH M TBEPIBIX TeJ, W3MEHEHHE 00bEéMa Ten IpH
HarpeBaHuM (OXJIaX/IE€HUH), TEIJIOBOE DPABHOBECHE, HCIApEHHE, KOHJEHCAlMs, IJIaBICHHE, KPUCTAJUIM3AlLMs,
KHUIIEHHE, BIQXKHOCTh BO3/1yXa, MOBBILICHUE JaBJICHUS ra3a [PU €ro HarpeBaHUU B 3aKPHITOM COCY/JIE, CBSI3b MEXKY

napaMeTpaMu COCTOSAHUA ra3a B U30IPOLCCCaX; JICKTpU3alud TCII, B3aUMOJICHICTBHE 3apsaa0B

10.4

OnuceiBaTh MEXaHHMYECKOE JABHXKCHUC, MCIIOJIb3YyA (1)I/ISI/I‘ICCKI/IG BCJIIMYUHBI: KOOpAWHATA, IIYyTh, ICPEMCIICHUC,
CKOpPOCTh, YCKOPCHHUC, MacCCa TCJjia, CHUJIA, HMIIYJIBC TCJIa, KUHCTUUYCCKAsA OHCPrusd, INOTCHIHAJIIbHAsA OSHEPIusd,
MCXaHHNYCCKas pa60Ta, MCXaHUYCCKasA MOIIHOCTH; IPHU OIMCAHUN IPABUIIBHO TPAKTOBATH (I)I/ISI/I‘ICCKI/Iﬁ CMBICI

HCIIOJIB3YCMBIX BCJIIMYMH, UX 0003HavYeHNsT U CMHUIIbI, HAXOIUTh (1)OpMy.]'H)I, CBA3BIBAIOIIWC NJAHHYIO (bHSI/I‘IGCKYIO




BCJIIMYHHY C APYTUMH BECIUYNHAMU

10.5

OnuceiBaTh HM3y4YEHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHUSA, HCIONB3YS (U3MUECKHE BEIUYHHBL:
JaBJICHWE ra3a, TeMmIepaTypa, CpeAaHsis KUHETHYecKas DJHEpPrusi XaoTUYECKOrO JIBHUKEHUS MOJEKYI,
CpeHEKBaJpaTUYHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHS 3HEprus, padora rasza, Ko3ppuuueHT
MIOJIE3HOTO JICHCTBHUS TEIUIOBOTO [JBUTATENs; NPU ONUCAHMM TNPABUIBHO TPAKTOBaTh (PU3MUECKUNA CMBICH
WCIIOJIb3yEeMbIX BEJIMYUH, UX 0003HAUECHUS U €MHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO

BCIIMYUHY C APYTUMH BCIIMYHHAM

10.6

OnuchiBaTh M3y4YEHHBIE HJIEKTPUYECKHE CBOMCTBA BEINECTBA W 3JIEKTPHUUECKUE SIBJICHUS (IIPOLECCHI), UCHOIb3Ys
(u3nyecKre BETMYMHBI: 3JIEKTPUUECKUN 3apsll, JIEKTPUUECKOe I10JIe, HANPsHKEHHOCTD MMO0JIs, MOTEHLUAN, Pa3HOCTb
MOTEHIIMAJIOB; TP OMMCAHUH MTPABUIILHO TPAKTOBATh (PU3NUECKUNA CMBICI UCHIOIb3YEMBIX BEJIMUYMH, X 0003HAYCHUS

U €IMHULIBI; YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOLINE TAHHYIO (PU3UUYECKYIO BEIMYUHY C IPYTUMH BEIMYMHAMHU

10.7

aAHAIM3UPOBATHh (PUIUICCKHUE MPOIIECCHI U SBIICHUS, UCIIONB3YsI (PH3UUECKIE 3aKOHBI Y IIPUHITUIIBL: 3aKOH BCEMUPHOTO
tarotenus, I, II u III 3axkonsl HeroTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPIUHU, 3aKOH COXPAHEHUs MMITYJIbCa,
NPUHLUIN  CYNEPHO3ULIUH CHWJI, NPUHUUI PABHONPABUS HWHEPUUAIBHBIX CUCTEM OTCYETA; MOJIEKYISIPHO-
KUHETUYECKYI0 TEOPHUIO CTPOCHUS BEILECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEW KMHETHUYECKOM DHEPTHHU TEILUIOBOIO
JMBIDKEHUS MOJIEKYJ C aOCOJIIOTHOW TeMIlepaTypoi, TEpBBIM 3aKOH TEPMOJWHAMUKH; 3aKOH COXPaHCHHS
ANEKTPUYECKOT0 3apsna, 3akoH KyloHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro

MATCMAaTHYCCKOC BbIPAKCHUC U YCIIOBUA (FpaHI/II_ILI, O6J'IaCTI/I) IMPUMCHUMOCTHU

10.8

OOBSCHATP OCHOBHBIE MPUHIUIBI JEHCTBUS MAalllMH, IPUOOPOB M TEXHUUECKHUX YCTPOWCTB; pa3inyaTh yCIOBUS UX

0€30I1aCHOr0 UCIIOJIL30BaHUS B MOBCEIHEBHOM XU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 110 UCCIENI0BAaHUIO (U3NYECKUX SIBJICHUH U MPOLIECCOB C UCIOJIB30BAaHUEM MPSMBIX U
KOCBEHHBIX W3MEPEHUi; mpu 3ToM (GOpMYIHpOBaTh MpodieMy (3a7ady) M TUIOTE3y Y4eOHOTO HSKCIEpUMEHTa,

coOHpaTh YCTaHOBKY U3 MPEJIOKEHHOI0 000PYI0BaHUs, IPOBOIUTH ONBIT U (POPMYITUPOBATH BBIBOABI

10.10

OcCy1ecTBIATh NPSMbIE U KOCBEHHbIE U3MEPEeHHs GU3NYECKUX BEJIUYMH; TIPU 3TOM BBIOMpPATh ONTUMAJIBHBINA CIIOCOO




HU3MEPCHUA U UCIIOJIB30BATh U3BECTHBIC METOAbI OLICHKHU HOl"pCIHHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MEXIy (pU3MYECKMMH BETMUMHAMHU C MCIIOJIB30BAaHUEM TNPSMBIX M3MEPEHUH; TIPU HTOM
KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHPOBaTh pe3yJIbTaThl MOJTYYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEIUYMH B BUJIE

Ta6J'H/III u Fpa(i)I/IKOB, ACJIaTh BBIBOALI 11O PE3yJIbTaTaM MCCIICAOBAaHUA

10.12

CoOmnronate mpaBwiia 06€30HacHOTO TpyAa IMpHU MPOBEACHUHM MCCIENOBAHUI B paMKax y4yeOHOTo SKCIEPUMEHTa,
y4eOHO-UCCIIEIOBATENIbCKOM M MPOEKTHOM JIEATEIbHOCTH C HCIOJIb30BAHUEM HW3MEPUTENIBHBIX YCTPOWUCTB H

71a00paTopHOro 000pyAOBAHNUS

10.13

Pemrate pacuéTHble 3ajjauu ¢ SIBHO 3a/laHHON (PU3MUECKON MOJAEIBIO, UCIONb3Ysl (PU3NUECKUE 3aKOHBI M IPUHIHIIB;
Ha OCHOBE aHaJIM3a YCJIOBHS 337a4u BEIOMpATh GU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIMYUHBI U (HOPMYIIHI,
HE0O0X0IUMBIE I €€ PelIeHHs, TPOBOIUTH PACUETHl U OLIEHUBATH PEATBHOCTD MOJYYEHHOTO 3HaYeHUs (pu3nyeckon

BCIINYHHBI

10.14

Pemate kauecTBEHHBIEC 3a/1a4d: BBICTPAUBATh JOTHUYECKA HENPOTHUBOPEUHUBYIO LEMOYKY PACCYXKIAEHUI C OMOPOW Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IG SABJICHUA

10.15

Hcnonp3oBaTe NpU pelIeHHMM Y4YeOHBIX 3aJad COBPEMEHHblE HMH(OpPMAIMOHHbIE TEXHOJOTUHM JUId IIOUCKA,
CTPYKTYpUPOBAHUs, HHTEPIPETALUU U TPEACTABICHUS YUeOHON M HAYYHO-TIOMYJIAPHON MH(OPMAIINH, TTOTyYEHHON

U3 PA3JIMYHBIX UCTOYHHUKOB, KPUTHICCKH aHAJIU3UPOBATH ITOJIYHaCMYIO I/IH(bOpMaHI/II-O

10.16

[IpuBoauTh mpuMepbl BKIAJa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(QU3UKOB B pPa3BUTHE HAYKU, OOBSCHEHHE

IpoHCCCOB OKPYXKAOUICTO MUPA, B pa3BUTUC TCXHUKH U TEXHOJIOTU

10.17

Hcnonb30BaTe TEOpETUUECKUE 3HAHMA MO (PU3MKE B MOBCEIHEBHOM >KHM3HU AJIs oOecriedeHus 0e30IacHOCTU IpU
oOpallleHuu ¢ NpudopaMu U TEXHUYECKHUMH YCTPOMCTBAMHM, AJISi COXPAHEHHs 3/0pPOBbs U COOJIOJEHUS HOPM

3KOJIOTHYCCKOT'O ITIOBCACHUA B OKp}I')KaIOH_[eI\/’I cpeae

10.18

PaboTath B rpynme ¢ BBIMOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, TUIAHUPOBATh pabOTy IPYMIIbI, pallMOHAIBHO
pacnpenensaTe 0053aHHOCTU M IUIAHUPOBATH JEATEIHHOCTh B HECTAHJIAPTHBIX CUTYAIUsIX, aJleKBaTHO OLCHUBAThH

BKJIa[ KaXXI0I'0 U3 YYaCTHHUKOB I'PYIIIIBI B PpCHICHUC paCCManHBaeMOﬁ HpO6HCMBI




11 KJJACC

Kox
NPoBeEPsIeMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI OCBOECHHS OCHOBHOI 00pa30BaTe/LHON MPOrPaMMBbI CPETHETO
0011ero o6pa3oBaHus

11.1

JleMOHCTpHUPOBAThH Ha MPUMEPAx PoJib U MeCTO (HU3UKK B (POPMUPOBAHUM COBPEMEHHOM HAYYHON KapTUHBI MUPA, B
Pa3BUTHUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B IIPAKTUYECKOM ACATEIBHOCTH JIIOJEH, LIEIOCTHOCTh U €MHCTBO

(bu3nIecKoil KapTHHBI MHpa

11.2

Y4YuTHIBaTH rpaHulbl IPUMCHCHHUA U3YYCHHBIX (1)I/I3I/I‘-IGCKI/IX MoOJeJeH: TOUCUHBIH SHGKTpI/I‘-IeCKI/Iﬁ 3apsan, AACpHas

MOJIETIb aTOMa, HYKJIOHHAs MO/IENTb aTOMHOTO si/ipa MpH pelieHn: (PU3NIEeCKUX 3a1a4u

11.3

PacniosnaBate (usuyeckue sBiICHUS (IMPOIECCHI) M OOBACHATH WX HA OCHOBE 3aKOHOB DJJIEKTPOJAWHAMHUKH M
KBAaHTOBOW (DPU3MKH: JIEKTPUYECKasi IPOBOJAUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JICWCTBHS TOKA,
B3aMMOJICHCTBHE MAarHUTOB, DJIEKTPOMArHUTHAs MHIYKIIWS, IEHCTBHE MarHUTHOTO TIOJIS Ha TIPOBOJHHUK C TOKOM H
IBIDKYIIUICS 3apsill, JJEKTPOMArHuTHbIC Kojle0aHWs M BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe, MpeloMJIeHHe, WHTeppepeHus, audpaknuus W TOIIPH3aLUs  CBETa, JUCIEPCHsl  CBETa,
¢dorosnexTpuueckuit d3Ppdext (horoaddexr), cBeToBoe naBICHNHE, BOSHUKHOBEHHE JMHEHYATOrO CHEKTpa aroma

BOJOpOaa, €CCTCCTBECHHAA U NICKYCCTBCHHAA PAAUOAKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHBIE CBOMCTBAa BeEMIeCTBa (DJIEKTPUYECKHE, MATrHUTHBIE, ONTHYECKHE, DIIEKTPUUYECKYIO
MIPOBOAMMOCTE PA3UYHBIX CPEJl) U AIIEKTPOMATrHUTHBIE SIBICHUS (TIPOIIECCHI), UCTIONb3YS (PU3UUECKIE BETUYHUHBI:
JNEKTPUYECKUI 3apsll, cujla TOKa, DJIEKTPUUECKOEe HaNpshKeHHE, JJIEKTPUUYECKOE CONPOTUBIEHHE, Pa3HOCTh
noteHimanos, JJC, pabora Toka, MHAYKIMS MarHUTHOrO MOJs, cujia Amrepa, cuia JlopeHia, MHIyKTUBHOCTb
KaTyIIKH, DHEPrHsi 3JEKTPUUYECKOr0 M MAarHUTHOTO TOJeH, MepuojJ M 4YacToTa KojeOaHui B KosaeOaTeIbHOM

KOHTYpE, 3apsiJl ¥ CHJIa TOKA B POIIECCe TAPMOHMYECKUX IEKTPOMArHUTHBIX KoJleOaHuid, (HOKYCHOE pacCTOSIHUE U




OINTUYECKAsl CUJIA JIMH3BL; IIPU OMMCAHUM MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI MCIIOJIb3yEMbIX BEJIMYMH, UX
0003HAYeHHUS W EAMHUIIBI; yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIONINE JAHHYIO (DU3WYECKYIO0 BEIMUYUHY C JAPYTHMHU

BCINYNHaAMH

11.5

OnuceiBaTh W3Y4YEHHBIE KBAHTOBBIC SIBJICHUS W TPOIECCHI, HCMOJNB3Yys (U3UYECKUE BEIUYUHBI: CKOPOCTh
AIEKTPOMArHUTHBIX BOJIH, JIMHA BOJHBI M YacTOTa CBETA, SHEPTUS U MMMYJIbC (POTOHA, MEPHOJ MOTypacnajia,
SHEPrys CBS3M ATOMHBIX SJ€p; MPH OMHCAHUHM NPABUIHHO TPAKTOBATh (PU3MUECKHUH CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, UX 0003HAYCHUS M €IMHUILIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE TAaHHYIO (DU3UYECKYIO BEIIHYUHY C

APYIr'UMH BCINYHNHAMU, BBIYUCIIATL 3HAYCHHUC (bHSH‘ICCKOﬁ BCIIMYHUHBI

11.6

AHanusupoBaTh (U3NYECKUE MPOLECCH U SIBICHUS, UCHOIb3Ys (PU3NUYECKHE 3aKOHbI UM MPUHIUIBL 3aKkoH OMa,
3aKOHBI TIOCJIEI0BATEIIBHOTO M NapajuIeIbHOIO COEIMHEHUS IPOBOAHMKOB, 3akoH Jxoyns — JleHna, 3akoH
JIEKTPOMArHUTHON MHAYKLUH, 3aKOH IPSIMOJMHEHHOIO pacnpoCTpaHEHHs] CBETa, 3aKOHbl OTPAXKCHUS CBETa,
3aKOHBI TPEJIOMIICHHUS CBETa, ypaBHeHHE JWHIUTEHHAa s dorodddexra, 3aKOH COXpaHEHUS DHEPIHH, 3aKOH
COXPaHEHUs MMIIYJIbCa, 3aKOH COXPAHEHMs HJIEKTPUUECKOIro 3apsijia, 3aKOH COXPAHEHUsS MacCOBOTO YHCIA,
nocTtynatel bopa, 3aKOH palnOaKTUBHOTO Paclaa; Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0

MATEMATUYCCKOC BBIPAKCHHUEC U YCIIOBUA (FpaHI/IL[LI, O6J'IaCTI/I) NpUMCHHUMOCTH

11.7

OHpeI[eJ'IHTB HampasJICHUE BCKTOPAa MHAYKIHWMH MArHMTHOI'O ITIOJIA MPOBOAHHMKA C TOKOM, CHIIBL AMnepa n CUJIBI

Jlopenna

11.8

CTpOI/ITB U OIIKMCBhIBATH I/1306pa)KeHI/Ie, CO31aBacMoOC€ IJIOCKHUM 3CPKAJIOM, TOHKOM JIMH30M

11.9

BbINOMHATE 3KCIEPUMEHTHI 110 MCCIEI0BaHUIO (DU3MUECKUX SIBJICHUM U MPOLECCOB C MCIOJIB30BaHUEM MPSMBIX U
KOCBEHHBIX M3MEPEHUH; MpH 3TOM (OpMYIHpPOBATh MpodiieMy (3a1ady) M TUIOTE3y y4eOHOro HKCIEPUMEHTA,

coOupaTh yCTAHOBKY U3 MPEI0AKEHHOTO 000PYA0BaHHUs, IPOBOAUTH ONBIT U (POPMYIHUPOBATH BHIBOIbI

11.10

OCYHICCTBJ'DITI) nNpsAMbIC M KOCBCHHBLIC HU3MCPCHHA (1)I/ISI/I‘ICCKI/IX BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTB ONTUMAJTLHBIN

crocoo HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHBIC MCTOAbI OLICHKHU HOFp@H.IHOCTCfI I/I3MepeHI/II71

11.11

I/ICCJ'IC,I[OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘ICCKI/IX BCJIWMYHUH C HCIOJB30BAHHUEM IIPAMBIX I/I3MepeHI/II\/'I; npu 9STOM

KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTATHI MOJYICHHON 3aBHCUMOCTH (DU3WYCCKUX BEJIMYUH B BHJIC




TabIuI ¥ rpauKOB, JIe1aTh BEIBOJBI 10 Pe3yJIbTaTaM HUCCIIEIOBaHUS

11.12

CobmronaTe npaBuiaa 0€300aCHOTO TPYJa MpU MPOBEACHUU UCCIEAOBAaHUN B paMKaX y4eOHOro 3KCIEPUMEHTA,
y4eOHO-UCCIIE0BATENIbCKONM W MPOEKTHOW [EATeNbHOCTH C HMCIOJIb30BAHWEM H3MEPUTEIbHBIX YCTPOICTB H

nabopaTopHOro 000pyI0BaHUS

11.13

Pemrate pacuéTHble 3a7a4M ¢ SBHO 3alaHHON (PU3UYECKOM MOENbI0, UCHIOIb3Ys (PU3UUYECKHE 3aKOHBI U TIPUHIIMIIBI;
Ha OCHOBE aHajJM3a YCIOBMs 3aJaud BBIOMpaTh (DU3MYECKYIO MOJEINb, BBLACHATh (DU3MYECKHE BEIMYMHBI U
(bopMyIBl, HEOOXOIUMBIE IS €€ pEeIIeHHs], IPOBOAUTH PACUEThl U OIICHWBATh PEATHHOCTH MOIYYEHHOTO 3HAUCHHS

¢u3nuecKoil BeTUUNHBI

Pemate kauecTBEHHBIE 3a7a4M: BHICTPAUBATH JOTHYECKH HEMPOTHBOPEUUBYIO LIETIOYKY PACCYKICHUN C OMOPOM Ha

H.14 W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHUS
Hcmonw30BaTh mpu pemieHWH YYEOHBIX 3aad COBpPEMEHHBbIC HWH(GOPMAIIMOHHBIC TEXHOJIOTHMHM IS TIOHMCKa,
11.15 CTPYKTYpUPOBAHUS, WHTEPIpPETAIIMA W TPEACTABICHUS Yy4eOHOW W HAYYHO-TIOMYJISIPHOH WH(OpMaLuy,
MOJTy4€HHOU U3 Pa3TUYHBIX HCTOYHUKOB; KPUTHUECKH aHATH3UPOBATH MOTyUaeMyr0 HHPOPMAIIIO
11.16 OOBSACHATh TPHUHIUIIBI JEUCTBHUSI MAaIllMH, NPUOOPOB W TEXHUYECKUX YCTPOMCTB; pa3nyaTh YCJIOBHUS HX
' 0€30I1aCHOr0 UCIIOIL30BaHUS B IIOBCEIHEBHOM KU3HU
11.17 [IpuBoaUTE TpUMEPHI BKJIaa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE HAYKHU, B OOBSICHEHHE
' MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKUA U TEXHOJIOTHUMA
Hcnonb30BaTh TeopeTHdeckue 3HaHUs MO (PU3MKE B MOBCETHEBHOW JKHU3HH ISl oOecredeHusi Oe30MacHOCTH TPy
11.18 oOpamieHuu ¢ npuOoOpaMu M TEXHUYECKHUMH YCTPOMCTBAMH, ISl COXPAHEHHS 30POBbs M COOIOJCHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUSI B OKpY KaroIIeH cpefie
PaGoTath B rpyIme ¢ BBINOJHEHHEM PAa3IMYHBIX COIHATIBHBIX POJeH, MIaHUPOBATh PAOOTy TPYIIIbI, PAIMOHATIHHO
11.19 pacnpenensaTb 0OS3aHHOCTH W TUIAHWPOBATh JEATEIILHOCTh B HECTAaHAAPTHBIX CUTYyAIMsIX, aJIeKBAaTHO OIIEHHWBATH

BKJIQJ K&XKIOTO U3 YYaCTHUKOB I'PYIIIHI B pEIlIeHHE paccMaTpUBaeMon MpoOIeMbl




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJJACC
Kon
Koa nposepsieMoro sjiemenra IIpoBepsiemble 31€MEHTHI COAEPKAHUSA
pasjiena
OU3NKA 1 METOJAbI HAYYHOI'O ITIO3HAHUA
. ®usuka — Hayka o npupoze. Haydnble METObI TO3HAHUS OKpYyXKarolero mupa. Ponb
' AKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE O3HAHUS NIPUPOABI. DKCIIEPUMEHT B (hU3HKe
1 MopnenupoBanue (u3MUECKUX SBJIEHUH U TpoleccoB. HayuyHble runoressl.
15 @dusznueckue 3aKOHbI U TEOpUH. ['paHUIBl NMPUMEHUMOCTH (DU3UYECKHX 3aKOHOB.
. [Ipunuun coorBerctBusd. Poiab um mecTo pu3Mku B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBI MHUpPA, B IPAKTUYECKON JESATEIBHOCTH JTHOACH
2 MEXAHUKA
2.1 KMHEMATHKA
511 Mexannueckoe nBukeHUE. OTHOCUTENBHOCTh MEXaHMYECKOro JBHkeHus. Cucrema
o orcuéra. Tpaekropus
[lepemenienne, cKOpoCTh (CpelHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M yCKOpPEHHE
2.1.2 MaTepUaIbHOW TOYKHM, MX IPOEKLHUH HAa OCH cHUcTeMbl KoopauHaT. CliokeHue
IIEpEMELICHUIN U CIIOKEHUE CKOPOCTEN
2.13 PaBHOMEpHOE U  paBHOYCKOpPEHHOE NpsMOIMHEWHOe JABMkeHue. ['paduku




3aBUCHUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, TYyTH U TIepeMelIeHUs

MaTepHaHLHOﬁ TOYKHU OT BPCMCHHA

2.14 CBobOogHOE nazieHne. Y CKOpeHrne CBOOOHOTO TaIeHuUs
KpuBonuneiinoe nBrmkeHue. PaBHOMEpHOE [BH)KEHHE MATEpUAIbHOM TOYKHM IIO
2.1.5 OKpPY>XKHOCTH. YTJIOBasi CKOpPOCTb, JHMHEWHas CKopocTh. Ilepmony wu wyacrora.
[leHTpOCTpEMHUTEIIBLHOE YCKOPEHUE
216 TexHuueckue ycTpolcTBa: CIUIAOMETp, IBUKEHHE CHAPSAIOB, LIENIHBIE U PEMEHHBIE
o nepeaadn
[Ipaktnueckne pabotel. M3mepeHwe MrHoBeHHOH ckopocTH. MccnenoBaHue
COOTHOUIEHMSI MEXy IyTSAMH, IPOUIEHHBIMU TEJIOM 32 IOCIEIO0BATEIbHBIE PAaBHBIE
2.1.7 IIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JBMKEHUM C HAYAJIBHOW CKOPOCTHIO,
paBHOM Hymt0. l3ydeHuwe ABMKEHUS IIApUKa B BA3KOM XKUAKOCTH. W3yueHue
JBUKEHUS Tela, OpPOIIEHHOT0 TOPU30HTAIBHO
2.2 JNHAMUKA
o1 [Ipunnun otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH HeroTrona. MHepumanbHbIE
o CUCTEMBI OTCUETA
222 Macca tena. Cuia. [IpuHnun cynepno3unuu cui
23 Bropoii 3akon HeroTOHA 111 MaTepuaibHOM TOYKH B MHEPLUUAIBHON CUCTEME OTCUETA
o (UCO). Tpetnii 3akoH HproTOHA 117151 MaTEpHAIBHBIX TOYEK
vy 3akoH BcemupHOro tarorenus. Cuna Tsokectu. [lepBast kocMudeckass ckopoctb. Bec
o Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka




Cuna tpenus. Cyxoe TpeHue. Cuia TPEHHUsI CKOJBXKEHHS W CUja TPEHUS MOKOA.

2.2.6 Koadduuuent tpenus. Cusia COnpoOTUBICHHS NP JBUKEHUU TeJa B KUAKOCTH WM
rase
2.2.7 [TocTymarenbHOE 1 BpamaTeabHOE JIBMKEHHUE a0COIIOTHO TBEPAOTO Tela
)08 MOMEHT cuibl OTHOCHUTEIBHO OCH BpamicHus. I1limedo cuibl. YcinoBus paBHOBECHS
o tBEépHoro tena B UCO
229 TexHuueckue ycTpoiucTBa: MOANUITHUKY, IBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB
[TpakTuyeckue paboThl. M3yueHue ABMKeHHs OpycKa MO HAKJIOHHOM IIIOCKOCTH TOA
JIEeUCTBUEM HECKONbKMX cwil. MccienoBaHue 3aBUCHUMOCTH CWJI  YIPYTOCTH,
2.2.10 BO3HHUKAIOIIUX B J1e(OPMHUPYEMOIl NIPY>KUHE U PE3UHOBOM 00paslie, OT BEIMYHHBI UX
nepopmaruu. MccnenoBanue ycioBHil paBHOBECHS! TBEPJAOro Teja, UMEIOIIEr0 OCh
BpallCHUs
23 3AKOHBI COXPAHEHN A B MEXAHUKE
31 NMmynibc MaTepuanbHOM TOYKHM, CUCTEMBI MaTepUajbHBIX TOYeK. VIMIynbc CHIBI U
o M3MEHEHHE UMITyJIbca Teja
2.3.2 3akoH coxpaHenus nMmiyisca B MCO. PeaktnBHOE nBHXKEHNE
233 Pabota cunbl
234 MONIHOCTE CUJIIBI
2.3.5 Kunernueckas sHeprus MmaTepuaibHOM TOUKU. TeopeMa 0 KHHETUYECKOW YHEPTUH
)36 [TorennmanbHas sHeprus. I[loTeHuumanpHas sHeprus ynpyro aeGopMuUpOBaHHOMN
o npyxuHsl. [loTeHnmanbHas sHeprus Tena BOJIU3HM MOBEPXHOCTH 3eMIIU
2.3.7 [ToTeHunanbHbIE U HETIOTEHIMANBbHBIE CHIIbL. CBA3b paOOTHl HEMOTEHUUATIBHBIX CHII C




N3MEHCHHUEM MEXaHHYeCKOM OHEPIrun CHUCTEMBI TECII. 3aKkoH COXpaHCHUA

MEXaHU4YeCKOMH SHCPIruu

2.3.8 VYnupyrue v Heynpyrue CTOIKHOBEHMS

2.3.9 TexHuueckue yCcTpoiCTBa: ABUKEHUE PAKET, BOJAOMET, KOIIEP, IPYKUHHBIN UCTOJIET

5310 [IpakTnueckue paboThl. M3yueHue cBsS3UM CKOPOCTEH Tell NpU HEYNpyrom ynape.
o HccnenoBanue cBsA3U pabOThl CUIIBI ¢ U3BMEHEHUEM MEXaHUYECKON SHEPruu Tena

3 MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJANHAMUMKA
3.1 OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOU TEOPUU

31 OCHOBHbBIE  TOJIOKEHHS  MOJIEKYJISIDHO-KMHETUYECKOM  Teopuu. bpoyHoBckoe
o newkenue. nddysusa. Xapakrep nBHKEeHUS U B3aNMOACHCTBHS YAaCTHIL BEIIECTBA

119 Mopnenu cTpoeHus razoB, >KUIKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOICTB
o BEIIECTBA HA OCHOBE ITHUX MOJEJEH

3.1.3 Macca monexyi. Konnuectso Bemectsa. [locrosinHas ABoraapo

3.1.4 TennoBoe paBHOBecue. Temnepatypa u €€ uzmepenue. lllkana temneparyp Llenbcus

315 Mopnens wuaeanpHoro rasa. (OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHYECKOU
o TEOpUH UI€aJIbHOTO ra3a

316 AOconroTHas Temmeparypa Kak Mepa cpeaHell KMHETHUYECKOW SHEPTHH TEIIOBOTO
o nBYKeHMs yacThl ra3a. [llkana remneparyp Kenbuna

3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akoH JlanbToHa

318 I'azoBbie 3akoHbI. M30mponeccel B MACAIBHOM TIa3e C IOCTOSHHBIM KOJIMYECTBOM
o BEIIIECTBA: U30TEpPMa, U30X0pa, n300apa

3.1.9 TexHuueckue ycTpoicTBa: TepMOMETP, OapoMeTp




[Ipaktnueckne paboTel. IM3mepeHne Macchl BO3AyXa B KIACCHOM KOMHATe.

3110 HccnenoBanue 3aBUCUMOCTH MEK]Ty TapaMeTPaMU COCTOSIHUS Pa3peKeHHOI0 raza
OCHOBbI TEPMOJMHAMMWKNA
391 TepmoauHamMuueckas cucteMa. BHYTpeHH:S SHEPIrUs TEPMOAUHAMUYECKON CUCTEMBI
o U COCOOBI €€ U3MEHEHUS
320 KonunuectBo Temnotsl U paborta. BHyTpeHHSS SHEprusi 0JHOATOMHOTO HACAIBHOTO
o rasa
Bunpl Tenmonepenauu: TEIUIONPOBOAHOCTh, KOHBEKUHUS, U3JIydyeHUE. TennoéMKoCTbh
3.2.3 Tena. YJaenbHas TEIUIOEMKOCTh BellecTBa. Pacu€r KojinuyecTBa TEIUIOTHI MPHU
TeIlonepeaye
12 394 IlepBblii 3aK0H TepMoaMHaMMKU. [IprMeHeHHE NEPBOro 3aKOHA TEPMOIMHAMHKHU K
' o n3ornporeccam. ['paduyeckast HHTEpIIpeTaus padoThl raza
TeroBple mamwmebl. [IpuHIUNB ACHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBanus
325 SHEpPruM B TEIUIOBbIX MammHax. Koaddunuent nonesnoro neiicteus (nanee — KI1/I)
temioBoid mamuHkl. [{ukin Kapuo u ero KII/]
126 Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh mporeccoB B mpupoje. TeroBbie
o JBUTATENH. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTE€TUKH
397 Texnudyeckue  yCTpoOWCcTBa:  JBUTATeNb BHYTPEHHETO  CropaHHUs, OBITOBOMA
o XOJIOWJIbHUK, KOHJIUIIHOHED
3.2.8 [IpakTueckue padboTsl. 3MepeHue yaenbHOM Tem1oéMKOCTH
33 ATPEI'ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [TapooOpazoBanne u KoHACHcanus. VcmapeHue W KumneHwWe. YaenpHas TerwioTa




napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS

332 AOGCOIFOTHAs! ¥ OTHOCUTEJIbHAS BJIAXXHOCTh BO3yXa. HachImeHHbIH map
133 Teépmoe teno. Kpucramnuueckue u amopdHble Tena. AHH3OTPONHS CBOWCTB
o kpuctamuioB. XKunkue kpuctaiisl. CoBpeMEeHHbIE MaTepUabl
3.34 [InaBneHue u kpuctaunzanus. Y aeiabHas TeIioTa miasienusd. Cyonumanus
3.3.5 VYpaBHeHuUe TerI0BOro HanaHca
Texnuueckne yCTpOWCTBA: THTPOMETP H TICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU
3.3.6 MOJly4YeHUsI COBPEMEHHBIX MAaTepualioB, B TOM UHCJIE€ HAHOMATepUajoB, W
HAaHOTEXHOJIOTUHU
3.3.7 [IpakTnueckue padboTsl. Mi3MepeHue BIaX)HOCTH BO3AyXa
4 DJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATHUKA
4.1.1 DnekTpu3anus Tell. JNeKTpUYeCcKui 3apsia. JlBa Buia aJIEeKTPUIECKUX 3apsI0B
4.1.2 [IpoBOIHUKY, TUATIEKTPUKHU U MOTYITPOBOTHUKH
4.1.3 3aKOH COXpaHEHHUsI MIEKTPUUYECKOTro 3apsiia
4.14 B3aumopeiictBue 3apsanoB. 3akoH Kynona
415 Onektpuyeckoe none. Hampsok€HHOCTh — 3nekTpuyeckoro  nons.  [Ipunnmn
o cynepro3unuu. JIMHuM HanpsKEHHOCTH SJIEKTPUUECKOTO OIS
4.1.6 Pabora cuin anexrpocrarndeckoro nosis. [lotenunan. Paznocts noteHunanos
4.1.7 [IpoBOHUKYN ¥ AMANEKTPUKHU B TOCTOSTHHOM JJIEKTPUYECKOM o€, JuaekTpudeckas

IMPOHUITACMOCTDb




DnekTpoéMKocTh. KoHieHcaTop. DNEKTPOEMKOCTh IIIOCKOTO KOHIEHCATOpA. DHEPTHUS

18 3apsyKEHHOT0 KOHJIEHCAaTopa

419 TexHuueckue yCcTporucTBa: MEKTPOCKOI, JIEKTPOMETP, JIEKTPOCTATUUYECKas 3aIUTa,
o 3a3eMJIEHUE 3JIEKTPONIPHUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10 [TpakTrueckue paboTel. I3MepeHne 3aeKTpoEMKOCTH KOHASHCaTOpa

4.2

TIOCTOSIHHBIN DJIEKTPUYECKHNM TOK. TOKU B PA3JIMYHBIX CPEJAX

YcnoBus CyII€CTBOBAHUA ITOCTOAHHOI'O JJICKTPHUYCCKOI'O TOKA. HcTtouynuku TOKA.

2 Cuna Toka. [locTosiHHBIN TOK
422 Hanpsokenune. 3akon Oma 17151 yyacTka 1enu
423 DNEeKTPUUYECKOE COTIPOTUBIIEHUE. Y ACIBHOE COMPOTUBIICHNE BEIIECTBA
4.2.4 [TocnenoBarensHOE, MapauiebHOE, CMEIIAHHOE COSAMHEHUE TTPOBOTHUKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akoH Jxoyins — Jlenma
4.2.6 MOUIHOCTH AJEKTPUUECKOTO TOKA
anekTpoaBkymas cuwia (naigee — 2J{C) u BHyTpeHHEe CONPOTUBIECHHE MCTOYHHUKA
4.2.7 Toka. 3akoH Oma uid NonHOM (3aMKHYTOM) snekTpuueckodl unenu. KopoTkoe
3aMBbIKaHUE
428 DJeKTpOHHAas MPOBOAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTb CONPOTHUBIICHUS
o METaJUIOB OT TemMneparypsl. CBEpXIPOBOANMOCTD
4.2.9 DnexTpuuyecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX IIyYKOB
4210 [TomynpoBonuuku. COOCTBEHHAsI M MPUMECHAS] MPOBOJUMOCTH IMOTYIPOBOIHHKOB.
o CgoiictBa p-n nepexona. [lomynpoBoaHUKOBBIE TPUOOPHI
42.11 OJIEKTPUYECKUI  TOK B DJIEKTPOJIMTAX.  ODJIEKTPOJMUTHYECKAS]  JTUCCOLMAIIUA.




DJIEKTPOIIN3
YT OnekTpuyeckuil TOK B Trazax. CamMOCTOSATEIbHBII M HECAMOCTOSITEIIBHBIA DPa3psii.
o PasznuuHbIe TUIIBI CAMOCTOSATENBHOTO pa3psna. Monnus. [lnazma
TexHuueckue ycTpoiicTBa: aMIIepMETp, BOJBTMETP, PEOCTAT, HMCTOUYHUKHU TOKa,
X 3JIEKTPOHArpeBaTeNbHble MPUOOPHI, IJIEKTPOOCBETUTENBbHBIE MPUOOPBI, TEPMOMETP
o CONPOTHMBIICHUS,  BAaKyyMHBIH  JIMOJ,  TEPMUCTOPHI U  (OTOPE3UCTOPHI,
MOJIyIPOBOJIHUKOBBIH MO/, TaJbBaHUKA
[IpakTueckue padboThl. M3ydyeHne cMemanHoro COeAMHEHNs PE3UCTOPOB.
4.2.14 Wzmepenue D/1C nctoyHnka TOKa M €ro BHyTpEHHEro conpotusienus. Habmonenue
ANEKTPOJIN3A
11 KJIACC
Kon
Koanpogsepsiemoro 3iemeHTa IIpoBepsiemblie 3JIeMEHTBI COleP:KAHUS
pasjaena
4 OJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S MHAYKLWA
43.1 ITocTostHHBIE MarHUThL. B3anmoielcTBHE MOCTOSTHHBIX MAarHUTOB
MaruutHoe mone. Bekrtop MarHuUTHOW WHAYKUWHW. [IpuHIMO Cyneprno3uuuu.
432 Jlvaun marHuTHOM uWHAyKUMU. KapThHa JMHUN MarHMTHOM MHAYKIMHM IOJSA
IIOCTOSIHHBIX MarHUTOB
433 MaruuTtHoe 1oJjie MpoBOAHMKA ¢ TOKOM. KapThHa JIMHUH 10JIs JIMHHOTO NMPSIMOTO




IMPOBOAHMKA W 3aMKHYTOI'O KOJIBLCBOI'O IMPOBOAHMKA, KATYHIKH C TOKOM. OngwIT

3pCT€‘I[a. BzaumopeiictBue IMPOBOAHUKOB C TOKOM

434 Cuna Amnepa, €€ MOZlyJIb U HallpaBJICHUE
Cuna Jlopenna, e€ Moaynb M HampaBiieHUE. J[BIKEHUE 3apsHKEHHOW YaCTHUIBI B
4.3:5 OJTHOPOJTHOM MarHuTHOM Tone. Pa6ota cuisl JIoperna
4.3.6 SIBIIeHME DIIEKTPOMArHUTHOM UHIYKIIUU
4.3.7 [ToTok BekTOpa MArHUTHON MHAYKLIUN
4.3.8 O/J1C unnykuuu. 3aKOH 3J1EKTPOMArHUTHOM MHAYKIuU Papanes
BuxpeBoe anektpuueckoe moine. D/IC MHAyKIMH B TPOBOJHUKE, ABMKYIIEMCS
439 MOCTYNATEIILHO B OJJHOPOTHOM MAarHUTHOM TIOJIe
4.3.10 [TpaBuno Jlenma
4.3.11 NunyktuBHOCTS. fABNeHue camonnaykuuu. I1C camonHayKInu
4.3.12 OHeprusi MarHUTHOTO TOJISI KATYLIKHA C TOKOM
4.3.13 DNEKTPOMArHUTHOE I10JIe
Texuuyeckue ycTpoiicTBa: MOCTOSTHHBIE MAarHHThbI, AIIEKTPOMATHUTHI,
43.14 AJIEKTPOJIBUTATENb, YCKOPUTENN 3JICMEHTAPHBIX YaCTHII, MHYKIIMOHHAS TICYb
[Ipaktuueckre paboTel. M3ydeHWe MArHHUTHOTO TIONS KATYIIKA C TOKOM.
4.3.15 WccnenoBanne JeHCTBUSL MOCTOSHHOTO MarHuTa Ha pPaMKy C  TOKOM.
HccnenoBanue sIBICHUS YIEKTPOMArHUTHOW WHIYKIIMH
5 KOJIEBAHU S 1 BOJIHBI
5.1 MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE KOJIEFAHU A
5.1.1 KonebartenbHasg cucrema. CBoOoaHble KojeOaHus. ['apmMoHHMueckue KosneOaHusl.




[Tepuon, yactora, amruTyna u $asza Konedbanuit

5.1.2 [IpyxuHHBIA MasITHUK. MaTeMaTHUECKUN MAasTHUK
YpaBHeHHe TrapMOHMUYeCKHX KoseOanuil. Kunemartnyeckoe M JUHAMHUYECKOE
>13 onucaHue KojieOaTeIbHOro BHKEHHUS
[IpeBpaiieHre 3>HEPTUM IMPU TApMOHUYECKUX KojeOaHHuAX. CBsI3b aMIUIMTYbI
5.14 Koje0aHUN MCXOJIHOM BETUYMHBI C aMIUIUTyJIaMu KojieOaHWi e€ CKOpOoCTH U
YCKOpEHUs
Konebarenbubiii  koHTYp. CBOOOJHBIC DJICKTPOMArHUTHBIC KOJCOAHHUS B
5.1.5 UealbHOM KoJiebaTeIbHOM KOHType. AHaNorus MeXIy MEXaHHYeCKMMH U
ANEKTPOMArHUTHBIMU KoseOanusimu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHMsI SHEPTUHU B UI€AJIbHOM KOJI€0aTeIbHOM KOHTYpE
BriHykeHHble MexaHudeckue KoseOanus. Pesonanc. Pe3onancHas KpuBas.
17 BoinyKeHHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUs.
5.1.8 [IepemennbIit TOK. CHHYCOMIaTbHBIN IEPEMEHHBIN TOK.
MoImHOCTh MEePEMEHHOTO TOKA. AMIUIUTYIHOE M JECUCTBYIOIIEEe 3HAUCHUE CHUIIbI
>19 TOKa W HANPSHKCHUS
Tpancdopmarop. IlpomsBoacTBo, mnepegaya W TOTpeOJIEHUE DIEKTPUUIECKOM
5.1.10 SHEPTUU. DKOJIOTMYECKUE PHUCKM IPHU IMPOU3BOJCTBE 3JIEKTPUUYECKON SHEpPrUH.
KynbpTypa ncnonb3oBanus 3€KTPOIHEPTUHN B TOBCETHEBHON KU3HU
Texnuueckue ycTpoiicTBa: cedcmorpad, dIIEKTPUYECKHH 3BOHOK, JIMHUU
> 3JeKTporepenay
5.1.12 [TpakTrueckue paboTel. McciaenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJICOAHMIA




rpy3a Ha HUTH OT AJUHBI HUTU U Macchl Tpy3a. MccnenoBanue nepeMeHHOro ToKa

B 1IETIH M3 IIOCIIE€A0BATEIbHO COCAUHEHHBIX KOHACHCATOpA, KaTYHIKHU U pE3UCTOpa

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuyeckue BOJIHBI, ycioBust —pacnpoctpaHeHusi. Ilepuon. CkopocThb

521 pacrpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunslie U Mpoa0IbHbIE BOJIHBI
5.2.2 WuTepdepenims u nudpakius MEXaHHIECKUX BOJIH
523 3Byk. CxopocTb 3Byka. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka
DNEeKTPOMAarHUTHbIE BOJIHBI. YCIIOBHUS M3IyY€HHS DSJIEKTPOMArHUTHBIX BOJIH.
224 B3anmMuas opuenTtanus BektopoB E, B 1 0 B 3JIEKTpPOMarHuTHON BOJIHE B BAKyyMe
59 CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaX€HHUE, NPEJOMJICHHE, MOJsSpHU3aLus,
. 525 mudpakiys, uarepdeperius. CKOpoCTh 3MEKTPOMAarHUTHBIX BOJH
[Ilkana »MEKTPOMAarHUTHBIX BOJH. lIprMeHeHHEe >JIEeKTPOMArHUTHBIX BOJH B
320 TEXHHKE U OBITY
[IpuHUMIBI panuocBsi3u M TeNeBUACHUS. Panuonokanus. DJIEKTpOMAarHUTHOE
527 3arpsi3HEHUE OKPYXKAIOLIEH Cpebl
TexHHueckue yCTPOMCTBA: MY3bIKAJbHBIE WHCTPYMEHTBHI, YJIbTPa3BYKOBas
5.2.8 JUarHoCTUKa B TEXHUKE M MEAWLMHE, pajaap, pPaguoNpUEMHHK, TEIEBHU30p,
anTeHHa, Tenedon, CBY-neun
53 OIITUKA
531 [IpssmonuHeHOE pacpocTpaHEeHHE CBETa B OTHOPOAHOM cpene. JIyu cBera
532 OTtpaxxenue cBeTa. 3aKOHbI OTpaskeHHs cBeTa. [locTpoeHue n300paXkeHuii B IIIOCKOM

3epKase




[Tpenmomiienne cBeTa. 3aKOHBI TIPETIOMJICHHS CBeTa. AOCOJIOTHBIA TOKa3aTelb

533
IIPETOMIICHUS
IlomHoe BHyTpeHHee orpakeHue. lIpenenpHbIi yrojl IIOJHOIO BHYTPEHHETO
>34 OTpaKeHHs
5.3.5 Hucnepcus ceera. CnoxkHbIN cocTaB 6emoro ceera. [[Bet
Cobuparoniye u pacceuBarolue JUH3bl. ToHKas nnuH3a. DOKYyCHOE paccTOsTHUE U
5.3.6 OINTHYECKasi Cuiia TOHKOW nuH3bL. [locTpoeHne m3oOpakeHHil B cOOMparOmUX U
paccenBaronux JuH3ax. Popmysia TOHKOHN JIMH3bL. Y BEJIMYEHUE, JaBAEMOE JIMH30M
5.3.7 [Ipenensr npUMEHUMOCTH F€OMETPUUECKON ONTUKH
Wnrtepdepeniuss  cBera. KorepeHTHble HMCTOYHHMKH. YCIOBUS HAOIIOJCHUS
5.3.8 MaKCHUMyMOB U MHHUMYMOB B HHTeP(HEPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOTE€PEHTHBIX HCTOYHHKOB
Hudpakums ceta. Judpakmuonnas pemérka. YcioBue HAOIIOACHHS TIABHBIX
539 MaKCUMYMOB TpH MaJ€HUH MOHOXPOMATHYECKOTO CBeTa Ha AU(PaKIHOHHYIO
peLETKY
5.3.10 [Tonsipusarus cBeta
TexHuueckue ycTpOWCTBa: OYKH, Jyma, (oToammapar, MPOSKIIMOHHBIN armapar,
>3 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, NTU(PAKIIMOHHAS PEIIETKA, TOISPOHT
[Ipaktuyeckue paboThl. M3mepeHue mokazatens mpenomiieHus. HccnenoBanue
3312 CBOMCTB M300pakeHuil B muH3ax. Habmonenne aucrnepenn cBeta
SJIEMEHTbI CIIELIUAJIBHOM TEOPMH OTHOCUTEJIbHOCTH
6.1 ['paHunbl  PUMEHUMMOCTH  KJIacCMYeCKOoM wmexaHuku. Iloctymatel  Teopuu




OTHOCHUTCIIbHOCTHU: MHBAPUAHTHOCTb MOAYJISI CKOPOCTHU CBETA B BAKYYME, IIPHUHIIHUII

OTHOCUTENBbHOCTH DUHINTEHHA

OTHOCUTEIIBFHOCTD OIHOBPEMCHHOCTHU. 33M€,Z[JI€HI/IC BPpEMCHHU U COKpaAlICHUC

6.2
JUTAHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTUIIbI
CBsi3p Macchl ¢ HEpPrued M UMIYJIHCOM CBOOOJHON YacTHUIIBI. DHEPrusi MOKOs
64 CBOOOHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU
®ortonsl. Popmyina Ilnanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOW. DHEprus u
7 UMITYJTbC ()OTOHA
OtkpeiTue u uccienoBanue Gorordpdexra. Onbitel A.I. CronmeroBa. 3aKOHBI
712 dororddexra
7l 7.1.3 VYpasaenune Ditamreitaa st porodddexra. «KpacHas rparuma» Gporodddexra
7.1.4 Hasnenne cBera. OnwiTe! [1.H. JIeObenena
7.1.5 XHUMUYECKOE IEMCTBUE CBETA
Texanueckue ycTporcTBa: (HOTOIIEMEHT, (OTOMATUMK, COJHEYHas Oarapes,
1o CBETOIHOJ
7.2 CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopia mo uccieoBaHuI0 CTPOCHHS aTOMA.
721 TInaHeTapHas MOJEIb aTOMa
7.2.2 [Toctynatelr bopa. U3nydyenue m mornomieHue (GOTOHOB MPHU MEPEX0JIe aToMa C




OJIHOTO YPOBHSI SHEpPruu Ha Jpyroi. Buael crniekTpoB. CHEKTp ypOBHEW SHEPrUuU

aToma BOJIOpOJia

BonnoBeie cBoiictBa uactuu. Bomnel ne bpoitna. KopnyckylnspHo-BOJIHOBOM

723 nyanu3M. Judpakius 21eKTpOHOB Ha KpUCTalIax
7.2.4 CrioHTaHHOE U BBIHYKJIEHHOE U3TyueHHe. Y CTpONCTBO U MPUHLIUI paboThI J1a3epa
TexHuuyeckue yCTpPONCTBA: CHEKTPaJbHBIM aHamM3 (CIIEKTPOCKOI), Jiasep,
72 KBaHTOBBIM KOMIIBIOTEP
7.2.6 [Ipaktuueckue pabotsl. HabmroaeHue JIMHEHYaTOTO CIEKTpa
7.3 ATOMHOE A1PO
7.3.1 MeTto1p1 HaOJIIOIEHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHUL]
OtkpeiTie pamumoaktuBHOCTH. OmbiThl Pesepdopna mo ompeneneHuio cocraBa
7.3.2 pannoakTUBHOTO M3nydeHus. CBoicTBa anb(a-, 6eta-, raMmma-u3nydeHus. Brousaue
PaZlnOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI
OTtkpbiTHE TpoTOHAa M HeWTpoHa. Hykionnas mozens sapa ['elizenOepra —
7.3.3
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M3otonsl
Anbda-pacnaa. DIEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue.
734 3aK0H pajOAaKTUBHOTO PaCcTaja
7.3.5 DHeprus CBA3U HYKJIOHOB B sizpe. Snepusie cuibl. Jledekt maccsl sapa
7.3.6 Snepubie peakuuu. JlesieHne u CUHTE3 saEp
SAnepusiii peaktop. TepmosiaepHblii cunTe3. [IpoOiaemMbl U NMEPCIEKTUBHI sIEPHON
737 JHEPreTUKU. DKOJIOTMUECKNE ACIIEKThI IEPHON S3HEPTETUKH
7.3.8 OnemeHTapHble  4acTHlbl.  OTKpeITHE  MO3UTpPOHA.  DyHIAaMEHTAJbHBIE




B3aUMOJICUCTBUA

Texnuueckue ycTpoHCTBa: JO3UMETp, kKamepa BuibcoHa, SAepHBI peakTop,

7.3.9
aToMHasi bom0a
[Ipaktuueckne pabotel. MccrmegoBanue TpekoB dYacTull (MO TOTOBBIM
7.3.10
dhoTorpadusam)
DJIEMEHTBI ACTPOOU3UKU
8.1 Bun 3Bé3anoro He6a. Co3Be3nus, ipKue 3BE3/1bI, MIIaHEThI, X BUANMOE JBHKEHUE
Conneuynas cuctema. Ilmanersl 3emHON Tpymmbl. [lmaHeTHI-TUTAaHTBI M UX
8.2 CIIyTHUKH, KapJIMKOBbIE TU1aHeThl. Manblie Tena CoTHEUHON CUCTEMBbI
8.3 Counnrnie, potocdepa u armochepa. ComHedHass aKTUBHOCTb
8.4 Ucrounuk sueprun ConHua u 3BE311
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTh, paJnuyc, TeMIIepaTypa,
MX B3aMMOCBs3b. J{uarpamma «CHeKTpalibHbIM KJIACC — CBETUMOCTbY. 3BE3/bI ITIaBHOM
8.5 MOCJIE0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTBY» Uil 3BE37 TJIAaBHOM
TOCIIEI0BATEIbHOCTH
Buytpennee ctpoenue 3BE31. CoBpeMEHHBIE TPEACTABICHUS O MPOUCXOXKICHUU U
8.0 sBosroru CosHIA U 3BE3/1. DTarbl KU3HU 3BE3]
Mneunsiii Ilyte — nHama [anmaktuka. ChoupanbHas cTpykTypa [anmakTukwy,
8.7 pacnpenenenue 3BE3N, raza u nbuid. [lomoxenwe u aBmwxkenue ConHIa B
INanaxtuke. [Tnockas u cepudeckas mojacucreMs! [ anakTuku
8.8 Tunet ranaktuk. Paaroranaktuku u kBazapbl. YEpHbBIE IBIPHI B sSApPax TalaKTHK
8.9 Bcenennas. Pacmupenue Bcenennoit. 3akon Xa06na. PazOeranue rajmakTuk.




Bo3pact u pamnyc Bcenennoii, teopust bonbiioro B3pbeiBa. Mogjenbs «ropsueit

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmtabHast cTpykTypa Bceenennoit. Meraranaktuka. Hepeménusie npo0Oiembl

aCTPOHOMHUH




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI UISA YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



