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1. HOACHUMTEJIBHASA 3AIIMCKA

[Iporpamma «0OJ/[.02.06 ®uszuka», SBIAIOMAACS YaCThIO OCHOBHOM Mpo(hecCHOHATBLHON
00pa3oBaTeNbHONW MPOTPAMMBI CPEIHETO MPO(PECCHOHATBHOTO 00pa30BaHMUs, UHTETPUPOBAHHON C
00pa30BaTeIbHBIMU TPOTPAMMaMH OCHOBHOTO OOIIET0 W CPEAHEro OO0mero oOpa3oBaHHS IO
creranbHocTd  53.02.03 MHCTpyMEHTAIbHOE HCIIOJIHUTEIBCTBO (IO BHIaM HWHCTPYMEHTOB),
COCTaBjJeHa Ha OCHOBE (QeaepanbHON paboyeil mporpaMmbl CpeaHero o0mero oOpa3oBaHMs
«®u3uka (6a30BbIii ypoBeHb) miast 10-11 ximaccoBy, ¢ yaerom tpedoBanmii ®I'OC COO, a Taxxke
(benepanbHON paboveil mporpaMMbl BOCITUTAHUSI.

Copepxanue nporpamMmbl o pU3MKE HANPaBICHO HA (OPMUPOBAHNE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa OOY4YaloUIMXCsl Ha OCHOBE CHCTEMHO-IESTENFHOCTHOTO mojaxona. Ilporpamma mo
¢uzuke coorsercTByeT TpeboBanusiM GI'OC COO k miaaHUpPyEeMbIM JINYHOCTHBIM, IPEIMETHBIM U
MeTanpeIMETHBIM pe3ylibTaTaM OOy4YeHHWs, a TakKe YUUTHIBAeT HEOOXOIUMOCTh pea3alnu
MEXIIPEIMETHBIX CBS3EH (PH3UKHU C €CTECTBEHHO-HAYIHBIMH Y4eOHBIMU MIPEIMETAMHU.

1.1. O0mas XapaKTepuCTUKA Y4eOHOH THCHMILIHHBI

dusnka Kak Hayka 0 HanboJiee OOIMMX 3aKOHAX MPUPOJBI, BRICTYIAs B Ka4eCTBE Y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAHUN 00 OKpYyKaloleM MHpeE.
[IkonbHBIN KypC PU3UKU — CUCTEMOOOPA3YIOIINI /1711 €CTECTBEHHO-HAYYHBIX YU4EOHBIX MTPEIMETOB,
MOCKOJIbKY (U3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U SIBJICHUN, M3y4aeMbIX XHUMUEH,
ounosoruei, pusmdyeckoil reorpadueit 1 actpoHomueit. Vcnonp30BaHNe U aKTUBHOE MPUMEHEHUE
(bUBUYECKUX 3HAHUN OMpeIeNsieT XapakTep M pPa3BUTHE DPa3HOOOpa3HBIX TEXHOJOTUH B cdepe
SHEPreTHKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, IMOJIYYEHHUS HOBBIX MaTepualioB C 3aJaHHBIMU
cBoiicTBamu U Apyrux. 3yuenue pusmku BHOCUT OCHOBHOM BKJIaa B (pOPMUPOBAHUE €CTECTBEHHO -
HAay4yHOM KapTHHBI MHpa oOydaromuxcs, B (GOpPMUPOBAHHE YMEHUN NMPUMEHSATh HAYYHBIH METO]
MO3HAHUS MPU BHIMOIHEHUH UMU Y4EOHBIX UCCIIEIOBaHUM.

B ocnoBy kypca ¢u3uku A ypOBHS CpeIHEro oOIiero oOpa3oBaHUs MOJOKEH Pl UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHM KypC SIBISIETCS JOTMYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHuall U3 BCEX pa3/ienoB (DM3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuszayuu. B cootBeTcTBUU ¢ HEl MaTepuan Kypca GU3UKH 00beIUHEH BOKPYT
¢buznueckux Teopuil. Benymmum B kypce siBasieTcst GopMUpOBaHKUE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSX MaTE€pPUH, BEIIECTBE U IMOJIE.

Hoesn eymanumapusayuu. EE peanuzanus mHpeariojaraeT HCIOIb30BaHHE T'yMaHHTAPHOTO
noTeHnuana GU3NYECKON HAayKH, OCMBICIICHHUE CBSI3M Pa3BUTUA (PU3UKU C Pa3BUTHEM OOIIECTBA, a
TaKk)Ke ¢ MUPOBO33PEHUYECKIMHU, HPABCTBEHHBIMHU U 9KOJIOTHYECKUMHU MPOOIEeMaMHu.

Hoes npuknaonoii nanpasiennocmu. Kype Gpusznku npennosiaraet 3HakOMCTBO C HIMPOKHM
KPYT'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUI N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonoeuzayuu peannsyercs TOCPEICTBOM BBEACHHUS DJIEMEHTOB COJEpKaHUs,
MOCBSAIMIEHHBIX JKOJOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBI C Pa3BHUTHEM
TEXHUKH U TEXHOJIOTHH, a Takke OOCYXICHHs MpoOJieM PalMOHAIBLHOTO MPUPOIOTIONH30BAHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

CrepxHEBBIMU DJIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpEIHEro oOImero oOpa3oBaHUs
SABISAIOTCS  (U3UYecKue Teopur ((POopMUpOBAHHE TPEACTABICHUNH O CTPYKTYpe TMOCTPOCHHUS
¢busznueckoil Teopuu, podaw (GyHIAMEHTANBHBIX 3aKOHOB M TIPHUHIUIIOB B COBPEMEHHBIX
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NPEJCTAaBICHUAX O MPHUPOJE, I'PAHHUIAX MPUMEHUMOCTH TEOPHH, sl OMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO-IeITETLHOCTHBIN MOAX0 B Kypce (DPM3HMKH PEaIM3yeTcsl MPEkKAe BCEro 3a CUET
OpraHu3alui SKCIEPUMEHTAIBHON JAedaTenbHOoCTH oOydaromuxcs. s 6a30BOro ypoBHS Kypca
GU3MKH — 3TO HMCHOJB30BAHUE CHUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX OSKCIIEPUMEHTOB U
mabopaTopHBIX padoT, KOTOphIe B TMporpamMme Mo (U3HKE OOBCAWHEHBI B OONIMI CIHCOK
YUECHHUYECKUX MPAKTHUECKUX paboT. BriaeneHne B yKka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOJUMBIX JUISI KOHTPOJISI M OIICHKH, OCYIIECTBIISICTCS YYAaCTHHKaMH OO0pa3oBaTEIbHOTO
mporecca UCXosl U3 0COOEHHOCTEH IIAaHWPOBAHUS M OCHAILIeHUs KaOuHeta ¢us3uku. [Ipm sTom
oOecrieynBaeTcsi OBJAJIEHHE OOYYAIOUIMMHCS YMEHHSMH TIPOBOJAWTH KOCBEHHBIE HW3MEPEHHS,
WCCIIE/IOBAaHUS 3aBUCHMOCTEH ()M3MYECKHX BEIUYMH U TIOCTAHOBKY OIBITOB 110 TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.

Bonpmoe BHUMaHWE yAENSIETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX 3a1ad. [lpu stom
IUTSl pacu€THBIX 337a4 MPHOPUTETOM SIBJISIFOTCS 3a/1a4d C SIBHO 33/IaHHON (PM3MUYECKOW MOJIEIBIO,
MO3BOJISIOIINE TPUMEHATh W3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena Kypca,
TaK W UHTETPHUPYS 3HAHUS W3 Pa3HBIX pa3aenoB. [ KauecTBEHHBIX 3a/1a4 MPHOPHUTETOM SIBIISFOTCS
3aaHns Ha OOBSICHEHUE MPOTEKaHUS (PU3UYECKUX SBICHHIA W MPOIECCOB B OKPYXKAMOMIEH KHU3HH,
TpeOyromie BpIoopa GU3NIECKON MOIEIH TSl CUTYalliu TIPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu DI'OC COO Kk MarepHalbHO-TEXHHYECKOMY
obecrieueHn0 yuyeOHOTO TIporiecca 0a30BBI YPOBEHb Kypca (DM3WKH HA YPOBHE CPEIHETO OOIIETO
o0pa3oBaHUs JOJDKEH H3y4yaThCsl B YCIOBMSIX MPEAMETHOTO KaOumHeTa (DM3MKU WM B YCIOBUSAX
MHTErPUPOBAHHOTO KaOWHETa NpPEIMETOB €CTECTBEHHO-HAyyHOro HHKiIa. B kaOunere ¢u3uku
JOJDKHO OBITh HEOOXO0IMMOE J1abopaTopHOE OOOpYyIOBaHHWE IS BBITIOJHEHUS YKa3aHHBIX B
porpaMme o Qu3nKe ydeHU4IEeCKUX MPaKTUYECKUX paboT U AEMOHCTPAaLMOHHOE 000pyI0BaHHE.

JlemoHcTpalMoHHOE  000pyAoBaHHe (GOPMUPYETCSI B COOTBETCTBUU C  MPUHIUIIOM
MUHUMAaJbHONW JOCTATOYHOCTH U 0OECIeYMBACT IMMOCTAHOBKY MEPEYUCIICHHBIX B IMpOTrpamMme I0
(¢u3MKe KIIOYEBbIX JEMOHCTpAalMiA M MCCIENIOBAaHUSA M3y4yaeMbIX SIBICHUW U TPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHII.

JlaGopatopHoe oOopymoBaHHE [ MpakTHUYECKUX paboT QopMmMupyercs B  BUIAC
TEMaTUYeCKMX KOMILUIEKTOB M oOecnedrMBaeTcss B pacu€re OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaronuxca. Temaruyeckue KOMIUIEKTHI J1abOpaTOpHOro OOOpYyHOBaHUS JIOJDKHBI  OBITh
MOCTPOCHBI HAa KOMIUJIEKCHOM HCIOJB30BaHUU AaHAJOTOBBIX M LU(POBBIX MPHUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOpATOPHil.

1.2. Henu u 3aga4n u3yd4eHusi y4eOHOM THCHUILIUHBI

OCHOBHBIMH LENSIMU U3Y4EHUsT (DU3UKU SBIISIOTCS:

—(opMupoBaHUE UHTEPECA U CTPEMIICHHS OOYUYAIONTUXCS K HAYUHOMY M3yYEHHUIO MIPUPO/IBI,
pa3BHUTHE UX UHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

—pa3BUTHE TPEACTABICHU O HAyYyHOM MeToJe TO3HaHug U  (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;

—(popMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HM3y4eHHs] OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

—(popMupoBaHUe YMEHUN OOBACHATH SBIEHUS C HCIOIH30BAaHUEM (PU3UUYECKHX 3HAHUU U
HAyYHBIX JI0Ka3aTeJIbCTB;



—(opmupoBanue mpeacTaBieHUl 0 ponu (UMKK UL Pa3sBUTHA JPYrHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTiokeHne STHX Leneil oOecreynBaeTcss pelieHHeM CIEAYIOMMX 337ad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YPOBHE CpelHero oomiero o0pa3oBaHus:

—MpHOOpETeHNE CUCTEMBl 3HAHWH 00 OO0mUX (HU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsiX, BKIIOYAs MEXaHUKY, MOJCKYISIPHYIO (DU3HKY, dJEKTPOANHAMHKY, KBAHTOBYIO (PH3HKY U
AIIEMEHTHI acTPO(U3UKH;

—(opmupoBaHue yMEHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I OOBICHEHUS (PU3NIECKUX
SIBJICHUN B IPUPOJIE U JUISl IPUHATHUS MPAKTUYECKUX PELLICHUHN B IOBCEIHEBHOM KU3HU;

—OCBOEHHE CIIOCOOO0B PEIICHUs PA3INYHBIX 3a/1a4 C SIBHO 3aJJaHHONW (hpU3MUecKOi MOJENbIO,
3a/a4, MOJPa3yMEBAIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (U3MYEeCKOH MOJENIH, aJeKBaTHOU
YCIIOBUSIM 33]1a4H;

—MOHMMaHue (U3MYECKUX OCHOB M NPUHLUIOB JAECUCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENy;

—OBJIaJICHHE METOJaMH CaMOCTOSITEJIbHOTO IJIAHUPOBAaHUS U TMPOBENEHUs (PU3NYECKUX
SKCIEPUMEHTOB, aHalM3a M MHTEpPHpeTalud HHPOpMAIHK, OIpENeIeHUs JI0CTOBEPHOCTH
MOJIyY€HHOTO pe3yJbTaTa;

—CO3/1aHu€ YCIOBUM JUISl Pa3BUTUS YMEHHH MPOEKTHO-UCCIIENOBATENbCKOM, TBOPUYECKOM
NeSITENIbHOCTH;

—obecrieueHre ycoBHit 1i1st GopMUpOBaHUS y 00yJarOIMKUXCs 00IIMX U MPO(HeCcCHOHATBHBIX
KoMIleTeHIIMI B cootBercTBUU ¢ TpeboBanusimu OI'OC COO k pe3ynbTaraM OCBOEHUS
00pa3oBaTeNbHON MPOrpaMMBbl CpelHero NpogecCHOHaIbHOIO 00pa30BaHUs B 00JIACTH HCKYCCTB,
MHTErPUPOBAHHOM C 00pa3oBaTeIbHBIMU MPOrpPaMMaMU OCHOBHOTO OOIIET0 M CPEAHEro OOILero
o0OpazoBaHwUsI.

1.3. MecTto yueoHOro npeamera «@u3nka» B y4eOHOM IJIaHe
Ha wusyuenne ¢usuku (6a30BbIii ypoBeHb) 90 wacoB orBogutcs 71 yac: B 10 xmacce — 36
4acoB ayUTOpHOU paboThl (1 yac B HeAenmo0) U 9 4yacoB caMocTosTeNbHOM, B 11 Kinacce — 35 vacoB
aynutopHou paboTsl (1 yac B Heaeno) u 10 4acoB caMOCTOSITEIIBHOM.

. KonmyectBo @DopMBbI KOHTPOJIS 110 CEMECTPaM
Buna yaeOHoM paboTh
aKaJIEMUYECKUX YacOB KonTtposbHbie ypoku
AynutopHas paboTa 71
CamocrosTenbHas pabora 19 J,K,L,M
Bcero 90

2. COOEP)KAHUE OBYYEHUSA

[Iperyiaraemslii B mporpamme no (pu3uke nepedeHs J1adopaToOpHbIX U MPAKTUYECKUX paboT

SBJISIETCS. PEKOMEHJOBAaHHBIM.
10 KUIACC

Pa3nes 1. @u3uKa M METOABI HAYYHOI0 MIO3HAHUS

®dusnka — Hayka o mnpupoze. Hayunele Meronpl MO3HAHMSA OKpyxKarwowero mupa. Posib
HKCIIEPUMEHTA M TEOPUH B MIpOIecce MO3HAHUS MPUPOJIbl. DKCIEPUMEHT B (PU3UKE.

MopenupoBanue (pu3nYecKux sBIEHHM W mpoueccoB. Hayunsle rumoresbl. Pusnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.



Ponmp m mecto ¢u3uku B (OPMHPOBAHWM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
IIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorobie ¥ IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe ABuxkeHHe. (OTHOCHTEIBHOCTh MEXaHWYECKOTro JBIKeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpoCTh (CpemHsii CKOPOCTh, MI'HOBEHHasi CKOPOCTb) M YCKOpPEHHE
MaTepuaIbHON TOYKM, MX MPOEKIIMU Ha OCH CHCTeMbl KoopauHar. CloKeHHe TMepeMenieHui u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NPAMOJUHEWHOE ABWXKEHHE. ['paduku 3aBUCHMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NEPEMEIICHUS MATEPUATIBHON TOYKH OT BPEMEHH.

CBoboaHOE majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueiiHoe paBwxeHHe. JIBMJKEHHE MaTEpUAIBHOM TOYKM IO OKPY)KHOCTH C
MOCTOSIHHOM MO0 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOpocTh. [leprnon m vacrora
oOparmenus. [{enTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckne ycTpoucTBa U MPAKTHYECKOE MTPUMEHEHUE: CITUIOMETpP, JBHKEHUE CHAPSIO0B,
LIETIHBIE U PEMEHHBIE NIEpEIayn.

Jlemoncmpayuu

Mopenbs cucteMsl OTCUETA, UILTFOCTPALIMSI KHHEMAaTHYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnmronenue aBrxeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Hamnpanenue ckopocTH Npy JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXAY ITYTSAMHU, MPOUICHHBIMU TEJIOM 3a IMOCJIEI0BATEIbHbIE
paBHbIE ITPOMEKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JBMKEHUHU C HAYAJIBHON CKOPOCTBIO, PABHOU
HYIIIO.

N3yuenune nBUKEHUS APUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIICHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Tpuniun otHocutenbHocTH ["anmunes. Ilepseiii 3akon HeroToHa. MHepIimaabHble CUCTEMBI
oTcuéra.

Macca Ttena. Cwuna. llpuHnun cynepnosunmu cuin. Bropoit 3akon Herorona s
MaTepuanbHOM TOUKM. TpeTuid 3akoH HproTOHA 171 MaTepUaibHbIX TOYEK.

3akoH BceMUpHOro TsaroteHus. Cuna tsxectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKobkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUsI CKOJNBXKEHUs W cuia TpeHus nokos. Koaddumuent tpenus. Cuiaa COMPOTUBICHHS MPH
JBUKEHUHU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarensHoO€ ¥ BpamareabHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tena.

MOMEHT CuIbl OTHOCHTEIIFHO OCH BpalcHH. IIneyo cunel. YcnoBus paBHOBECHUS TBépI[OFO
TCIa.



Texnuueckue yCcTpoHCTBa M IPaKTUYECKOE MPUMEHEHME: TMOAIIMIIHUKY, JBUKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.

HeBecomocts. Bec Tena npu yCKOpEHHOM NOAbEME U TTAJICHHH.

CpaBHEeHHUE CUJT TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcnosust paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenue nBuxeHust Opycka 1o HaAKJIOHHOW IJIOCKOCTH.

WccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B MPYXUHE U PE3HMHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycrnoBuii paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAIllEHUSI.

Tema 3. 3akonbl cOXpaHeHUus 6 MeEXAHUKe

Nmmynsc MaTrepuanbHON TOUKM (Teja), CUCTEMBl MaTepUabHBIX To4YeK. MMmynbc cuibl u
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHeHUs UMIyibca. PeakTuBHOE JBMKEHHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunernveckass sHeprusi mMaTepualbHOW TOUYKH. TeopemMa 00 W3MEHEHHMHM KWHETHUYECKOU
SHEPrUH.

[Torenuumansuas >Heprus. [loTeHnnanbHas 3HEprust ynpyro aeOpMUPOBAHHON MPY>KUHBI.
[ToTenumanpHas 3Heprus Teaa BOIM3U MOBEPXHOCTH 3EMITH.

[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIBL. CBsi3b PaOOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHNEM MEXaHUYECKOM SHEPIUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPrUu.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

TexHuueckne ycTpoHCTBA M IMPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHNIMAILHON PHEPTUHN B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne aOCONIIOTHO HEYNMPYroro yaapa ¢ MOMOINbIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C HM3MEHEHMEM MEXaHHYeCKOH »Heprum Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pazgen 3. MosekynsipHasi pU3MKa M1 TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOI MeopUul

OCHOBHBIE TMOJIOKEHHSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPHM U UX ONBITHOE 0OOCHOBAaHME.
BbpoynoBckoe apmwkenue. uddysus. Xapakrep IBUKEHUS U B3aMMOJEHCTBHS YacCTHIl BELIECTBA.
Mojenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TeJl U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
9THX Moaenei. Macca u pazmepsl MoJiekyil. KonnuectBo Bemectsa. [loctosinnas ABoraapo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.



Mopnens uneanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETUYECKONW TEOpUU
uaeatbHOTo raza. AOCOIIOTHAs TeMIepaTypa Kak Mepa cpelHell KHHETHYEeCKOH SHEPTUH TEIIOBOTO
IBKEeHHs dactun rasa. Illkama temneparyp KenbBuHa. ['a30Bble  3aKOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoiiecchl B UIACAIBHOM Tra3e € MOCTOSIHHBIM
KOJIMYECTBOM BemlecTBa. [ 'paduueckoe TMpencTaBIeHHE HW30MPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHu4eckune yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, /IOKAa3bIBAIOIINE TUCKPETHOE CTPOEHHE BemecTBa, (oTorpadmu  MOJIEKyI
OPraHNYeCKUX COCTMHECHUH.

OneITh 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnpIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, MJUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUSI HJCAIbHOTO Ia3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3JyXa B KIACCHOM KOMHATe€ Ha OCHOBE W3MEpPEHHH 00BEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHl BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUSI pa3peKeHHOTo rasa.

Tema 2. Ocroebl mepmoounamuku

TepMonuHamuyeckass cucremMa. BHYTpeHHSIE 3HEpPrusi TEPMOJIWHAMUYECKOW CHUCTEMBbI M
criocoObl €€ m3MeHeHus. KommuecTBo TeruioTsl W pabota. BHYTpeHHss »HEprusi 0JHOATOMHOTO
HJeaNbHOTO ra3a. Buael Temsonepenaun: TEIIONPOBOJIHOCTh, KOHBEKIUS, U3ITydeHHUE. Y AeNIbHAs
TEITOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IIpH TEIUIONEepeaaye.

[Tonsitne 06 annabaraoMm mpouecce. [lepBolif 3akoH TepMmoanHamMuku. [IpuMenenne nepBoro
3aKOHA TEPMOJMHAMHUKY K u3ompoiieccaM. I'paduueckast uHTepnperanusi padoThl rasa.

Bropoii 3akon TepmoaunHaMuku. HeoOpaTtuMocTh Npo1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHiune! aeiictBus TemaoBbix MamuH. [IpeoOpasoBanus sHepruu B
TEIUIOBbIX MamuHax. KoadduuueHT monae3noro aercTBus TeroBoi mammHbl. [{ukn KapHo u ero
KO3 (GUIMEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHUECKHE TPOOIEMbI TETNIO3HEPT €TUKH.

TexHuueckre yCTpOIICTBA H MPAKTUYECKOE IPUMEHEHHUE: [BUraTelb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPruu Tejla MPH COBEPIICHUH pabOThI: BBUIET MHPOOKH U3
OYTBIJIKU TOJI IEHCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(upa B JaTyYHHOU TpyOKe MyTEM TpeHUs
(BUAECOIEMOHCTpALINSA).

N3meneHnue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tela Mpy Terionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENs BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JBUTATEIs.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kunenue. AGCOMIOTHAS U OTHOCUTENbHAS
BIIQXXHOCTh BO3Ayxa. HacelmeHHBI map. YaenpHas TEIUIoTa MapooOpa3oBaHUs. 3aBHUCHMOCTh
TEMIIepaTypbl KUTIEHUS OT JaBICHUSI.



Tépmoe Teno. Kpucramnmaeckne u amopdHbie Tena. AHU30TPOIHUS CBOWCTB KPUCTAJLIOB.
Kunkue xpucramisl. CoBpeMmeHHble MaTepuaibl. [lnaBieHue u Kpuctamzanus. Y elbHas
TeruioTa miasiaeHus. Cydoaumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

Texnuueckre yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOJTYYCHHS] COBPEMEHHBIX MaTepUaIoB, B TOM YKCJIE HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACHIILIEHHBIX ITAPOB.

Kunenue nmpu NOHW>KEHHOM JaBJICHUH.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBanus v TUIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3mepeHune OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Pa3znea 4. DiiekTpoagMHAMHKA

Tema 1. Dnekmpocmamuka

DNeKTpu3alusa Tell. OJEeKTpUYeCKUud 3apsa. JBa BuAa SIEKTPUYECKHX  3apsiioB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHECHHS JJIEKTPUUECKOTO 3apsia.

B3anmopericteue  3apsnoB.  3akoH  Kynmona.  TouewHsld  3JIEKTpHYECKHMM  3apsii.
DnekTpuyeckoe rmnoJie. Hanpsk€HHOCTh  anekTpuyeckoro mnosis. [lpuHuun —cynepno3unuu
ANEKTPUYECKUX MoJIeh. JINHNM HanpsHKEHHOCTU AIEKTPUYECKOTO TOJIS.

Pabota cun snexrpocratraeckoro mostst. [lotenmnuan. Pasnocts notennuanos. [TpoBogHuKkH
Y JUDJIEKTPUKH B 3JIEKTPOCTATUYECKOM MoJI€e. [nanekTpuueckas IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DHEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEPTHs
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHUE BJICKTPONpHOOpOB, KOHIEHCATOP, KOMUPOBAJIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3aunmoelicTBre Ha3IEKTPU30BAHHBIX TEll.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEIL.

[IpoBOAHMKH B 37EKTPOCTATUYECKOM IOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

JIMBIIeKTPUKH B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCHUMOCTD 3JIEKTPOEMKOCTHU IIJIOCKOTO KOHJIEHCATOPA OT IJIOIIAIN TUIACTHH, PACCTOSHUS
MEXKy HUMH U TUAJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. IlTocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS 3JEKTPUUYECKOTO TOKA. VICTOYHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsibxenue. 3akon OMa Juist ydacTka 1enu.
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DNEKTpUUECKOE CONPOTHUBIIEHUE. Y I€JIbHOE COIIPOTUBIIEHHE BellecTBa. [locnenosarensHoe,
[apajuleIbHOE, CMEIIAHHOE COEMHEHHUE TPOBOHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyms—JIeHia. MOMIHOCTH 3IEKTPHYECKOTO TOKA.

DONEeKTpOoABMKYIIasi CUJIa U BHYTPEHHEE COIPOTUBIIEHHE MCTOYHUKA TOKa. 3akoH Oma ans
MOJTHOM (3aMKHYTOM) 37eKTpruieckoil nenu. KopoTkoe 3amMpIkaHue.

DNeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COINPOTHBJICHUSI METAJIIOB
oT Temieparypsl. CBEpXIpOBOAUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W IpPUMECHas MPOBOJUMOCTb IOJIYIIPOBOJHUKOB.
CgpoiictBa p—Nn-nepexona. IlomynpoBoIHUKOBBIE TPHOOPHI.

DONeKTpUYecKuii TOK B pacTBOpaXx M pacIulaBax dJEKTPOJUTOB. DJIEKTPOJIUTHUYECKAs
JTUCCOITHAIUS. DIEKTPOJIH3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSITEIbHBIN pa3psa. MonHusL
[Ina3zma.

Texnuyeckue ycTpoHCTBA U MPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHUKHA TOKa, OJJIEKTpOHArpeBaTelbHbIE MPUOOPHI, AIIEKTPOOCBETUTENbHbIE  MPUOOPHI,
TEPMOMETP  CONpPOTHBJIECHUS,  BaKyyMHBI  JMOJ,  TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHHMKOB OT JUIMHBI, ILJIOIIAIU
MIOIIEPEYHOI0 CEYEHUsI U MaTepHraa.

CMenanHoe coeJMHEHUE TIPOBOTHUKOB.

[Ipsimoe wm3mepeHue >IEKTpOIABMKYIIEH cuibl. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOJUMOCTH BO3yXa.

OHOCTOPOHHSS TPOBOJUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenune cMemaHHOTrO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABUKYIIEN CHUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHUS.

Habmronenue snextponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 kjacce ocyuiecTBiseTcs ¢ y4€ToM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, reorpaduun
Y TEXHOJIOTHH.

Meosicnpeomemnovle nousimusi, CBS3aHHBIE C HW3YUYEHHEM METOJOB HAYYHOTO TO3HAHMS:
SBJICHWE, HAY4HBbI akT, rumnore3a, (usnyeckas BeTUYMHA, 3aKOH, Teopus, HaOIOAeHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHUH, TUHEHas QyHKIuUs, mapadona, runepooia,
uX TpaduKu U CBONCTBa, TPUTOHOMETpPUUYECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HMX MPOEKIMM HAa OCH KOOPJAMHAT,
CII0KEHHE BEKTOPOB.
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buonocus: MexaHmdeckoe IBUKEHHE B KUBOU mpupoie, muddy3usi, ocMOC, TEIIO0OMEH
JKUBBIX OPraHU3MOB (BHUIbI TEIUIONEPEAAUr, TEIUIOBOE PABHOBECHE), DJIEKTPUUYECKUE SBJIICHHS B
YKUBOM IIPUPOJIE.

Xumus: NUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BEIECTBA,
MOJISIpHAsl Macca, TEIJIOBbIe CBOMCTBA TBEPJIBIX TEJ, )KUAKOCTEH U ra3oB, JIEKTPUUECKHE CBOWCTBA
METaJUIOB, JICKTPOJIUTUYECKAS TUCCOLIUALINS, TaThBAHUKA.

T'eoepagus: BIAKHOCTH BO3IyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonocusn: npeoOpa3oBaHUE IBUKEHUM C HUCIOIH30BAHMEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIMIHUKNA, HCIIOJIh30BAHUE 3aKOHA COXPAHEHHUS HUMITyJbca B TEXHUKE (pakera,
BOJIOMET U JIpYTHE), ABUTATENIb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, OBITOBOM XOJOAUIIBHHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU TIOJIYY€HUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIIE HAHOMATEPHUAJIOB,
U HAHOTEXHOJIOTHH, OJJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE JJICKTPONpuOOpOB, KCEPOKC,
CTPYHHBI TPUHTEP, OJIEKTPOHArpeBaTelbHbIE MPUOOPHI, BIEKTPOOCBETUTEIBHBIE MPUOOPHI,
rajbBaHUKa.

Paznen 4. DuekrpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmMpPOMazZHUMHAA UHOYKYUA

[ToctostHHbIE MarHuThl. B3amMoAeNCTBHME TOCTOSHHBIX MAarHUTOB. MAarHMTHOE TIOJIE.
Bexrop marHuTHOM MHAYKUMHU. [IpMHIMO Cyneprno3uIvM MAarHUTHBIX NMOJeH. JIMHMM MarHuTHOM
nHaykuy. KapTrHa mTuHui MarHUTHOM MHTYKITUH TIOJISl TIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe T0JIe MPOBOAHMKA ¢ TOKOM. KapTwHa JWHUN WHIYKIIMM MarHATHOTO TIOJIS
JUIMHHOTO IPSIMOTO MPOBOJHMKA U 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJIHUKA, KATYIIKHA C TOKOM. OMBIT
Opcrena. BzaumoaerictBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJb U HAalpaBJICHUE.

Cuna JlopeHua, €€ Moayab M HampaBjieHue. JIBIKEHME 3apssKeHHOM 4YacTHUIbl B
OJIHOPOJIHOM MarHuTHOM moJie. Pabora cumsl Jlopenna.

SBneHue 9NEKTpOMAarHUTHOM HMHAYKUMU. [lOTOK BekTopa MarHUTHOW HMHAYKLHH.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anexTpuueckoe mnoJsie. ONEKTPOJABHKYIIAs CHJIA HHAYKIMH B IPOBOJHHUKE,
JBUKYILIEMCSI IOCTYATENIbHO B OJJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIE€HME CAMOMHAYKIHUH. DJIEKTPOIABUKYILASA CUJIA CAMOUHTYKIIMH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHMTHI, 3JIEKTPOABUTATEb, YCKOPUTEIHN IEMEHTAPHbBIX YaCTHL], UHIYKINOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOIO MTy4YKa MAarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aunmopelicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANeKTPOMAarHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJBUKYIIEH CHJIbI UMHIAYKIIMU OT CKOPOCTH HM3MEHEHHS MarHUTHOTO
MOTOKA.
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SIBiIeHME CAMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, 1abopamopHule padomol

N3y4yeHne MarHUTHOTO M0JISl KaTyLIKU C TOKOM.

HccnenoBanue neiicTBUS NOCTOSHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBieHUs IEKTPOMarHUTHOM MHIYKLINH.

Paznea 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbsle KONEOAHUS

Konebarenpnass cucrema. CBoOoaHBIE MexaHW4Yeckwe Kosiebanus. [‘apmoHmdeckue
konebanusa. Ilepmon, wacrora, amrmumryna u  (aza kosiebanuil. [IpyXWHHBIH MasTHUK.
MaremaTuueckuii MasgTHUK. YpaBHEHUE TapMOHHUYECKHX KoJjiebanui. [IpeBpaiienue sHepruu npu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJEOAHUS B HACATLHOM
KojeOaTeNbHOM  KOHTYpe. AHIOTHS MEXAy MEXaHWYEeCKMMHM U AJIEKTPOMArHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUM B HJIEAIbHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaoIIUX KoyieOaHUSIX. BBIHY)KIE€HHbIE MEXaHWYECKUE KOJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[IepemenHblli TOK. CHHYCOMAANBHBIA MEPEMEHHBIM TOK. MOIIHOCTHh IEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepegadya U MOTpeOJIEHHE BIEKTPUUYECKON HHEPIHH.
OKOJIOTUYECKME PHCKM IIPU IPOU3BOACTBE dieKTpodHepruu. KynbTypa MCHoiap30BaHuSA
NIEKTPOIHEPTHH B MOBCEAHEBHOMN )KU3HU.

TexHuyeckue YCTpOHUCTBA M NPAKTHUUYECKOE TMPUMEHEHHE: DJIEKTPUYECKUUA 3BOHOK,
TEHEPaTOp NEPEMEHHOIO TOKA, JIMHUU JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoseOaTeabHON CUCTEMbI (IPYXUHHBIA MM MaTeMaTH4eCKUM
MasITHUK).

HaGnrogenue 3aryxaromux KojeOaHuH.

HccnenoBanue CBONMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CB006OAHBIE IEKTPOMArHUTHBIE KOJICOaHUS!.

OcumsutorpaMMbl  (3aBUCUMOCTH  CWJIBI  TOKa M HAaNpsDKEHHUs OT BpPEMEHM) JUId
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc mpu moCiIe0OBaTEIbBHOM COECOUHEHMM PE3UCTOpA, KAaTyUIKW HMHIYKTHUBHOCTU U
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPHOJA MAJIbIX KOJI€OaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne TMEpEMEHHOr0 TOKa B LENM M3 IIOCIENOBATEIBHO  COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60JIHbL

MexaHn4yeckue BOJIHBI, YCII0BUs pacnpocTpaneHus. [lepuoa. CkopocTh pacnipocTpaHeHus u
JuuHa BOJIHBL [lomepednslie M poaosibHble BOJIHBI. VIHTepdepeHus u nudpakins MEXaHUIeCKUX
BOJIH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.
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ONEKTPOMarHUTHHIE BOJIHBL. YCJIOBUS HW3JIy4EHHUsS 3JEKTPOMATHUTHBIX BOJH. B3aumHas
opueHTauus BektopoB E, B, V B anextpomaruntHoi BojHe. CBOICTBA 3J€KTPOMAarHUTHBIX BOJIH:
OTpakeHHe,  MpeJoMiIeHHe,  mnoyisipu3auus,  audpaxous,  uHTepdepeHius.  CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 37M€KTPOMAarHUTHBIX BOJIH. [IprMeHEHHE S1EeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHIHIIBI paIuOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEebl.

TexHuueckue yCTpoOHCTBa M INPAKTUYECKOE INPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
yIbTpa3ByKOBasi JAMArHOCTHKA B TEXHHWKE W MEIUIMHE, pajnap, paJuoNpUEMHUK, TeJIEBU30D,
anTeHHa, tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TIOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmtomeecs Teao Kak HICTOYHUK 3BYKa.

Habmonenue orpaxkeHrs U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nntepdepeHnu v Juppakiiii MEXaHUYECKHUX BOJIH.

3BYKOBOM pPE30HAHC.

Habnionenue cBS3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIMTYIOH W YacTOTOU
KoJIeOaHUH.

HccnenoBanne  CBOMCTB  DJIIEKTPOMArHUTHBIX ~ BOJIH:  OTPAKEHHUE,  MPEIOMIIEHUE,
noJsipu3anus, Judpakius, “HTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMosiMHEITHOE paclpoCTpaHEHHE CBETa B OJHOPOJHOM Cpele.
JIyd cBeta. Toue4yHBII ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpa)keHUs cBeTa. llocTpoeHue H300paKEHH B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3akoHbl MpEIOMIIEHHS CBeTa. AOCOJIOTHBIM  IOKa3aTenlb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. IlpeaenbHbIi yroa IOJHOTO BHYTPEHHEIrO
OTPAXKEHUS.

Jucnepcus cera. CroxkHbINA cocTaB Oenoro ceera. L[BerT.

Cobuparonue u pacceuBarouiye JuH3bL. ToHKass JuH3a. DOKYCHOE paccTosiHue U
ONTHUYECKasl Cuia TOHKOM JuH3BL. [locTpoeHne HM300pa)keHU B COOMPAIONIMX U PACCEUBAIOIIMX
nuH3ax. Popmyna TOHKOU JTUH3bI. YBEIMUYECHHE, JaBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.

BonnoBas omntuka. HWuaTepdepenums cBera. KorepeHTHble UCTOYHHKH. Y CIOBUSA
HaOMOIEHUs] MAaKCUMYMOB M MHHMMYMOB B MHTeP(EPEHIIMOHHOW KapTHUHE OT JIBYX CHH(A3HBIX
KOT€PEHTHBIX NICTOYHHUKOB.

Hudpakmus  cBera. JudpakinuonHas pemérka. YcioBue HaOMIONEHHMS — IJIaBHBIX
MaKCUMYMOB IIpH MaJIeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonspu3zanus ceera.

TexHuueckue yCTpoiicTBa M NpPaKTUYECKOE INPHUMEHEHHWe: O4YKH, Jyna, (oTtoammapart,
MIPOEKIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(PAKIMOHHAS PEIIETKa,
MIOJISIPOU .

Jlemoncmpayuu

[IpsimosmHENHOE paclpoOCTpaHEHHUE, OTPAKEHUE M IpelomileHue cBeTta. OnTudeckue
pUOOPBHL.

14



[TonHoe BHyTpeHHEE oTpaxeHue. MoJienb CBETOBOA.

HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOIIA.

Habmonenne naTepdepeHum cBera.

Hab6monenue nudpakiuu ceera.

HaGnronenue aucnepcun cera.

[lonyueHue cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tomy4yeHnue criekTpa ¢ MOMOIIBIO JU(PPAKITHOHHONW PEIIETKH.

Habmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

HaGnronenue aucnepcun cera.

Pa3nes 6. OcHOBBI cHIeNMAJILHON TEOPUHM OTHOCHTEILHOCTH

['panuubl TPUMEHMMOCTH KJacCHYecKoW MmexaHuku. [locTynaTel cnenuanbHOW Teopuun
OTHOCHTEILHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBeTa B  BakyyMmMe, MPHHIUI
OTHOCUTEIBHOCTH DWHILTEIHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIeHE BPEMEHHU U COKpAIllCHUE JITUHBL.

OHeprus ¥ UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pasznea 7. KBantoBas pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®dotonbl. Popmyna [lnanka cBs3u SHEpruM (POTOHA C €ro YACTOTOW. DHEPTHS W MMITYIIhC
dhoToHa.

OTtkpeiTue u uccienoBanue pororddexra. Onbitel A. I'. CronetoBa. 3akoHsl GoTodddexTa.
VYpasuenue DitHmreitHa 1 potodddekra. «KpacHas rpanuna» Gorodddekra.

HaBneaune cBeta. OnbitTel I1. H. JIeOGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

Texuuueckne ycTpoWcTBa M MpakTHYEeCKOe IpUMeHeHue: (OToneMeHT, (OTOdATUUK,
coJIHEeYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAHOBKE C LIMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pe3epdopaa mo paccesHuro o -uactuil. [lmanerapnas
Mozens aroma. [loctynatel Bopa. U3nydenune u mornoimieHue (GOTOHOB MpH TMEpexojie aroma ¢
OJIHOTO YPOBHSI 3HEpruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEU S3HEPTHH aTOMa BOJAOPOAA.

BonnoBble cBolicTBa yactull. Bonnsl ne bpoiinsa. KopmycKyaspHO-BOJIHOBOM yaan3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYEHHE.

TexHuueckne yCTpOMCTBA M MPaKTUYECKOE MPUMEHEHME: CHEKTpPaJbHBIM aHaIM3
(criekTpocKo™M), Ta3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJHBI Jla3epa.
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Habnronenue muHeHYaThIX CIEKTPOB H3ITydCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Habmoienne TMHEHYaToro CreKTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JI0Ka3bIBAIOLIUE CIOKHOCTh CTPOCHHUS sAApa. OTKpPhITHE PalOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHuio cocTaBa paJnoOakTHBHOTO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3TydeHus. BiusHIe paIioakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpOTOHA M HelTpoHa. HykimonHas monens sapa Ieizendepra—Banenko. 3apsia
sanapa. MaccoBoe uuncio saapa. M3oTomnst.

Anbda-pacniaz. DNEKTPOHHBIA M TMO3UTPOHHBIM OeTa-pacman. ['amma-uznydeHue. 3aKoH
PaaMOaKTUBHOIO pacraja.

DHeprus cB3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl sizipa.

SAnepHble peakuuu. Jlenenve U CUHTE3 SEp.

SAnepusiii  peaktop. TepmosiaepHblii cuHTe3. I[IpoGieMbl M NEPCHEKTHUBBI  SAEPHOM
SHEPTreTUKHU. DKOJIOTHYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.

OneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTo 1l HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUII.

OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoit KapTHHBI MHpa.

TexHnueckre ycTpoOHMCTBA M IPAKTUYECKOE IMPUMEHEHHE: J03UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aTOMHas boMoa.

Jlemoncmpayuu

CuéTunK NOHM3UPYIOLIUX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue TpekoB 4acTHil (10 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUU U ACTPOPU3UKH

Oranbl pa3zBUTHs acTpoHOMUH. [IprKiIaHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUHU.

Bun 3Bé3anoro He6a. Cospe3ausi, spkue 3BE3/bl, IIAHETHI, X BUAUMOE JABIKECHUE.

Conneynas cucrema.

Connne. ConHeuyHas axkTUBHOCTh. Mcrounuk sHeprum CosHua u 3BE3A. 3BE3IBI, MX
OCHOBHBIE€ XAapAaKTEPUCTUKH. [[narpaMma «CIEKTpaJIbHBIM KJIACC — CBETUMOCTBY». 3BE3/bI IJIaBHOM
MOCJIEI0BATEILHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETHMOCTb» Uil 3BE3]  TJIAaBHOM
MoCJe0BaTeNIbHOCTU.  BHyTpeHHee crpoeHue 3BE37. CoOBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoJIroLMK COJIHLIA U 3BE3]1. DTalbl )KU3HU 3BE3 .

Muneunsiii [lyrs — Hama I'anaktuka. [lonoxenue u nemwxenue Connua B ["anaktuke. Tunsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B sApax rajJakTUK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O6ma. PasOeranue ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe n3imydeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMUU.

Vuenuueckue nabnrooenus

HaGnronenuss HeBOOPY)KEHHBIM IJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH
JUIsL OTIPE/IEICHUs TMOJIOKEHHUS HEeOECHBIX O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOTo noymapus U sipkue 3BE3/bL.

Ha6monenus B Teneckon JIynsl, mianer, Mneunoro I[lytu.

O0o0maroniee NnoBTOPEHUE
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Ponp ¢u3uku m acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHMAIBHON U
ATUYECKON cepax AesITeTbHOCTH YeJI0BeKa, poJib U MECTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHOMU
HAyYHOM KapTUHE MHpa, pPoJib (U3NYECKOH Teopuu B (POPMHUPOBAHUM TPEICTABICHUH O
¢u3nvecKkoil KapTHHE MHUpPA, MECTO (U3NYECKON KapTHUHBI MHpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEACTABICHUI O IPUPO/IE.

MexnpeameTrHble CBSI3U

N3ydyenne kypca ¢usmku 0Oa3oBoro ypoBHsS B 11 kiacce ocymiecTBisieTcs ¢ y4EToM
COJIepKaTEIbHBIX MEXKIIPEJAMETHBIX CBSI3€l ¢ KypcaMl MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu
U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousimusi, CBSI3aHHbIE C H3YUYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
SBJICHWE, HAay4HbI QakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH, TeOopus, HAOIIOJEHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUM, TPUTOHOMETpPHUUYECKHE (PYHKLHHU: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHNE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOpPHl M UX
MPOEKIMM HAa OCU KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOIHBIE AJIEMEHTapHbIX (DYHKIUH,
MIPU3HAKU NI0J1I00USI TPEYTOJIbHUKOB, OMIPEIeIeHNE TUIOIIA iU TUIOCKUX QUryp 1 00bEMa Ted.

buonocus: >nexrpuyueckue sIBICHUS B )KUBOM MPHUPOJIe, KojebaTenbHbIE TBUKEHHS B )KUBOI
MIPUPO/Ie, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOIE, AEUCTBUE palMallui Ha dKUBbIE OPraHU3MBI.

Xumua: CTpoeHHE aTOMOB M MOJIEKYJ, KpHUCTaUIMyecKass CTPYKTypa TBEPIABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON pEIETKH, CIIEKTPaIbHBIN aHaIn3.

l'eocpagpus: mMarHUTHBIE TOJIIOCa 3€MJIM, 3aJIeKH MAarHUTHBIX Pyd, (GoTOChEMKAa 3eMHOM
IMOBEPXHOCTH, MTPEACKAZAHNE 3EMJIICTPSICEHUM.

Texnonozus: NUHUM 3JEKTPONEpeNad, F€HEPATOP MEPEMEHHOIO TOKa, JIEKTPOJBUIATEINb,
WHIYKIIMOHHAs TIeYb, paaap, paauonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,

MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAst OaTapes.

3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBbI
0/.02.06 PU3UKA
B nmpomecce wu3ydeHus gUCHMIUIMHBI Yy oOywatomuxcs Gopmupyoores o0mue u
npodecCHoHaNIbHBIC KOMIETEHIIMU B cOOTBETCTBUH ¢ TpeboBanusamMu OI'OC COO k pesynbratam
OCBOEHHUSI 00pa30BaTENbHON MPOrpaMMBbl CpeHEro MpodeccuoHaIbsHOro 00pa3oBaHusl B 00JIaCTH
HCKYCCTB, MHTETPUPOBAHHON ¢ 00pa30BaTENIbHBIMH MMPOTPaMMaMHi OCHOBHOTO OOIIETO W CPETHETO
oOmiero o6pa3oBaHus, B TOM YHCIIE:

HIudp Komnerennus MuaukaTopel JOCTHKEHUS KOMIIETEHIIUN

OK 7 |CogeiicTBoBaTh 3uamv/noHuMams:
COXPAHEHHUIO e cMbICNT (PU3MYECKMX MOHATUM M BEJWYMH, CMBICH (PU3MUECKUX
OKpYXKarollen 3aKOHOB, IIPUHLIUIIOB, IIOCTYJIATOB — B COOTBETCTBUU C COJEPKAHUEM
cpensl, [Iporpammsl
pecypcocOepekeH | o MOPSIIOK JIEUCTBUM B UPE3BBIUYANHBIX CUTYAIIUSIX;
H1o, HPUMCHATD | o ppaBuiIa JKOJIOTUYECKON 0€30MacHOCTH npu BEJICHUH
SHaHMA 00 npoecCHOHATBLHON 1A TEIbHOCTH.
U3MEHEHUHU Yiuems:
KJInMara, e OMUCHIBaTh M OOBACHATH (PU3MUYECKHE SIBICHHS, PE3YyIbTaThl
NPHUHIHIIBI SKCIEPUMEHTOB, OMPEAEATh XapakTep (U3MUECKOro mpolecca Io
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OepeKIMBOTO rpaduky, Tadbmuie, Gopmyie, 0ObSICHITh MPUHIUI PAOOTHl YCTPOWCTB

IIPOU3BOJCTBA, B COOTBETCTBUH ¢ [Iporpammoit;

3pPEeKTUBHO e MIPUBOJUTH NPUMEPHI MPAKTUYECKOTO MPUMEHEHUS (UINUECKUX
JIeHiCTBOBATH B| 3HAHWH,

Ype3BBIYAHBIX e HCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS M YMEHHS B NPAKTHUECKOU
CUTYaLUsX; JeSITETHHOCTH U TIOBCETHEBHOW YKU3HU JJIS:

—o0ecriedeHnsi 0E30MAaCHOCTH  JKU3HEACATEIBHOCTH B  IIPOIIECcCe
UCIOJIb30BaHUS TPaHCIOPTHBIX CpPEICTB, OBITOBBIX
NEKTPONpUOOPOB, CPEACTB paano- M TEIEKOMMYHUKAIIMOHHOMN
CBSI3H;

—OILICHKM BJIMSHMS Ha OPraHu3M 4YelOBEeKa W JIpyrue OpraHU3Mbl
3arpsA3HEHUS OKPYXKAIOLIEH CPENIbL;

—palMOHAIBHOTO MPUPOOUCIIONH30BAHMS U 3aLIUTHl OKpY)Karomen
Cpe[bl;

e 5>QPEeKTUBHO IEHCTBOBAThH B UPE3BbIUANHBIX CUTYAIUAX.

Bnaoemy:

e HOpMaMHU 3KOJIOTUYECKON Oe30MacHOCTH;

e OCHOBHBIMM  CIIOCOOAMHM  TpeaynpexaeHus OMACHBIX U

9KCTPEMAJIbHBIX CUTYaIUIX.

OcBoenne ydeOHOro mnpenmera «Ddusuka» Ha 0a30BOM YpOBHE [OJDKHO OOECIEUUTH
JTOCTIDKEHUE CIIEAYIOIIUX JIMYHOCTHBIX, METANpEeIMETHBIX W MPEIMETHBIX 00pa3oBaTeIbHBIX
pe3yIbTaTOB.

3.1. JInyHoCTHBIE pPe3yJbTaThI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS ydeOHOTo mpenmera «DPu3MKa» TOJKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTALUN, TO3UTHUBHBIX BHYTPEHHUX YOEXKJICHUH,
COOTBETCTBYIOIIUX TPAIUIUOHHBIM LIEHHOCTSIM POCCHIICKOTO 00IIECTBa, PaCIIUPEHUE KU3HEHHOTO
OTIbITa M OIBITA JESITEILHOCTU B IMPOLIECCe Pean3allii OCHOBHBIX HAIpPaBJIEHUI BOCIUTATEIBHOMN
NeSITEeNIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUS:

cOpPMUPOBAHHOCTh ~ TPAKIAHCKOM  TO3UIMH  OOydYaromierocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPAJUIIMOHHBIX OOIIEUEIOBEUECKUX TYMAHUCTHUECKUX M JAEMOKPATHYECKHX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HWHTEpecax TIpakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMH MHCTHUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSIMHU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaXXTAHCKOW UACHTUYHOCTH, TATPUOTU3MA,;

LIECHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCHUICKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKHU;
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3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHHWBATh CUTYAIMIO M MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JCSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

4) 3cTeTH4eCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIIOYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nveckoit Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K Pa3NUIHbIM cepaM npodeccHoHaNIbHON IeITeTbHOCTH, B TOM YUCIIE CBS3aHHBIM
¢ (u3MKOW W TEXHUKOW, YMEHHE CcOBeplIaThb OCO3HaHHBIA BbBIOOp Oynyumieil mpodeccun u
peann30BBIBaTH COOCTBEHHBIE JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH (PU3MKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUSI:

C(OPMHUPOBAHHOCTh JKOJIOTHYECKOH KYIBTYpBl, OCO3HAaHHE TJOOAILHOTO XapakTepa
9KOJIOTMYECKUX MPoOIeM;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUHN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS 1een
YCTOMYMBOTO pa3BUTHSI YEIIOBEUECTBA,

paciupeHue OIbITa JeSTEIBHOCTH  DKOJOTHMYECKOW HAINpPaBICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(bM3UYEeCKO HAYKH;

OCO3HAHHE IIEHHOCTH HAyYHOH NEeATENbHOCTH, TOTOBHOCTh B MpOIECCe M3YyueHUs (UBHKHU
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITeIbHOCTh MHIUBUIYAIIbHO U B TPYIIIIE.

3.2. MeranpeaMeTHble pe3yabTaThl

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

basoevie nocuueckue oeiicmeusn:

- CAMOCTOSITENILHO (POPMYIHUPOBATh M AKTyaJIM3MpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- ONIPEAETATH LN AeATeIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHKECHUS;

~ BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTPUBAEMbIX (DU3MUECKUX SIBICHUSIX;

- pa3pabatrbIBaTh IJIaH PEHICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIINXCS MaTEepPUaTIbHBIX
1 HEMaTepuaJbHBIX PECYPCOB;

- BHOCUThb KOPPEKTHUBBI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YAbTATOB IENSIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

- KOOPAMHUPOBATh M BBITIONHATH PA0OTy B YCIOBUSX pEAITbHOTO, BUPTYaJIbHOTO U

KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

- pa3BUBaTh KPEaTHBHOE MBIIUICHUE TIPU PEIICHUU KU3HEHHBIX TPOOIIEM.

bazoevie uccnedosamenvckue oelicmeus.

- BIAJeTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH TMOHSATHUSMH M MeToAaMH (pusmdeckoin

HayKU;
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- BJIAJICTh HABBIKAMU Y4eOHO-UCCIICIOBATENLCKON M TPOEKTHOW NEATEIHHOCTH B 00JacTH
(U3HUKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOHMCKY METOJIOB pPEUICHHS 3a1a4
(U3HUYECKOTO COJIEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TTO3HAHWS;

- BJIAJIETh BUJAMHU JEATEIBHOCTH M0 IOJYYEHUIO HOBOTIO 3HAHHUS, €ro HHTEPHpPETALUU,
MPeoOPa30BAHMIO W MPUMEHCHHUIO B Pa3IMYHBIX YYCOHBIX CHTYAIUSAX, B TOM YHCJIEC MPU CO3JIaHUU
Y4eOHBIX MPOEKTOB B 00JIACTH (DU3UKH;

- BBIABJISAITh TNPUYMHHO-CJIIEACTBEHHBIE CBS3M M aKTyalM3UpOBaTh 3aJady, BbIJIBUIATh
TUIIOTE3y €€ PElICHUs, HAXOAUTh apryMEHTHI ISl I0KA3aTelIbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHUS;

— QHAJIM3UPOBATH MOJYYCHHBIE B XOJI€ PEIICHUS 3a/1a4l PE3YJIbTaThl, KDUTUYECKH OLICHUBATh
HX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

- CTaBUTh U POPMYyIUPOBATH COOCTBEHHBIE 3a7a4i B 00pa30BaTEIbHOM JACSITEIILHOCTH, B TOM
YHUCJIe MPU U3YYCHUU (DUBUKH,

- 1aBaTh OIICHKY HOBBIM CUTYAIIUSIM, OIIEHUBATH MMPHUOOPETEHHBIH OTIBIT;

- YMETh MEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTUIECKYIO 00JIACTh KUZHENCATECIHbHOCTH,

- YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTeH;

- BBIJIBUTaTh HOBBIE UJIEH, TPEIJIAraTh OPUTMHAIBHBIE TOIXOIbl U PELICHHUS;

- CTaBUTH MPOOJIEMBI U 337]a91, JOTYCKAIOIINE ATbTEPHATHBHBIC PEIICHHUSI.

Paboma c ungpopmauueir:

- BJIQJICTh HABBIKAMHU TOJIy4e€HUS WHPOpMAK (PU3NUECKOTO COAEP)KaHUS U3 MCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOATEIILHO OCYIIECTBIATh TMOWCK, aHAJINW3, CUCTEMaTU3ALHUI0 U
WHTEPIpETAINIo HH(POpMAIUK Pa3TuIHBIX BUJOB B (OPM MPEACTABICHUS;

- OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

- MICTIOJIb30BaTh CPEJICTBA HH(POPMAIMOHHBIX W KOMMYHHUKAIIHOHHBIX TEXHOJOTUH B
pelIeHU KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPTaHHM3AIMOHHBIX 3a7a4 C COOJ0JIeHHEeM
TpeOOBaHUN SPrOHOMMKH, TEXHUKH OE€30MAaCHOCTH, TMTHUEHBI, PECYpCOCOEpPEKEHHS, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

- CO3JaBaTh TEKCThl (U3MYECKOTO COACPKAHUS B pasIWyHbBIX (opmarax C ydérom
Ha3Ha4YeHHUS WHGOPMAIUU U 1EICBOM ayJUTOPUH, BBIOMPAs ONTUMAIIbHYIO (DOpMY MpeCTaBICHUS
Y BU3yaJIU3aluu.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE YYeOHbI€e JeiCTBUA:

~ OCYILECTBIIATH OOIIEHNE HA YpOKax (PM3UKHU U BO BHEYPOUHOU JIEATEIHHOCTH;

- pacno3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYallui U CMSTr4aTh KOHMINKTHI,

- pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CpE/ACTB;

- IOHUMATh ¥ UCIIOJIb30BATh MPEUMYIIECTBa KOMAaHAHOW U HHIMBUIyaTbHOU PabOTHI;

- BBIOMpAaTh TEMAaTUKYy U METOJbl COBMECTHBIX NEHCTBUN C y4€TOM OOIIUX WHTEPECOB U
BO3MOKHOCTEH KaXKJ0TO YJIcHa KOJIJICKTUBRA,

- IPUHUMATh LE€JIU COBMECTHOW J€ATEIbHOCTH, OPraHUW30BBIBATH M KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ NOCTHUIKEHHUIO: COCTABIIATH IUUIaH JIEUCTBUM, PACIIPENEIATh POJIU ¢ YUYETOM MHEHHM
Y4aCTHUKOB, O0CYK/1aTh Pe3yabTaThl COBMECTHON pabOTHI;

- OLICHUBATh Ka4eCTBO CBOETO BKJIAJAa M KAKJOTO YYaCTHHUKA KOMaHBI B OOIIUN pe3ylibTaT
M0 pa3paboTaHHBIM KPUTEPUSIM;

- IIpeyiaratb HOBbIE IMPOEKTHI, OLIEHUBATh WJEU C TO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOM 3HAUMMOCTH;
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- OCYUIIECTBJISITh TMO3UTUBHOE CTPATErMUYECKOE TOBEACHHE B PAa3IMYHBIX CHUTYaIUsX,
MIPOSIBIIATH TBOPYECTBO U BOOOpaKeHHE, ObITh NMHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepcajibHbIe YueOHbIe 1eiCTBUS

Camoopzanuzayus:

- CaMOCTOSITETILHO OCYIIECTBIISITh IMO3HABATENBHYIO ACSITEIBHOCTh B 001acTH (U3MKU WU
aACTPOHOMMH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U (JOPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;

- CAMOCTOSITEJIPHO COCTaBJIATh IUIAH PELICHUS Pacuy€THBIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKOM pabOThl ¢  y4€TOM HMEIOIIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

- 1aBaTh OIICHKY HOBBIM CUTYAIIHSIM;

- pacmupsATh paMKH yueOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEIMTOYTCHHIH;

- IeTlaTh OCO3HAHHBINM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

~ OIICHUBATH MPUOOPETEHHBIN OTIBIT;

- cocoO0CTBOBAaTh (OPMHUPOBAHUIO W TPOSBICHUIO OHPYAUIIMU B 00JacTH (UBHKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHbD.

CamokoHmpos, IMOUUOHAIbHBLIL UHMEITIEKM:

- 1aBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCUTH KOPPEKTHUBBI B JIEATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJITATOB LIEJISM;

- BJIQJICTh HaBBIKAMHU TMMO3HABATEIBHON PeICKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICJIUTEJIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

- HCTIOJIb30BaTh MPUEMBI peduIeKCUN [T OIIEHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHMUS,;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHUKEHHUIO;

- IPUHUMATh MOTHUBBI M apIYMEHTHI APYTUX IPU aHAIU3E PE3YIbTATOB AEATEIbHOCTH;

- MpUHUMATh ce0sl, TOHUMas CBOM HEJJOCTATKU U JOCTOUHCTBA;

- IPUHUMATh MOTHUBBI U apIYMEHThI APYTUX IIPU aHAIU3E PE3YIbTATOB IEATEIbHOCTH;

- MPU3HABaTh CBOE MPaBO U MPABO JIPYTHX HA OUTHOKHU.

B npouiecce noctukeHus: TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaMMBI M0 (QU3UKE IS
YpOBHS CpeaHero ooiiero o0pazoBaHus Yy OOYYaroIIMXCS COBEPILIEHCTBYETCS 3MOLMOHAIBHBIN
MHTEJUIEKT, Ipenoaraiomuil chopMUpOBaHHOCTD:

- CAMOCO3HAHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHHE,
BUJICTh HAMpPaBIEHUS Pa3BUTHsI COOCTBEHHOI SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ceO€;

- CaMOPETYJIUPOBAHUA, BKJIFOYAIOLIET O CaMOKOHTpOJIb, yYMEHHUE MIPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAIHHBIM
W3MEHEHUSIM U TPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEW MOTHUBAILMM, BKJIIOYAIOIIEH CTpEMJICHUE K JOCTHKEHUIO LEIU U YCIEeXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JEHCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

- DMIIaTUH, BKIIOYAIOMIEH CMOCOOHOCTh MOHUMATh 3MOIMOHATIBLHOE COCTOSIHUE MApPYTUX,
YUUTBIBATh €TO0 MPH OCYIIECTBICHUN OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBHICTPAUBATh OTHOILICHUS C IPYTUMU

TOJIbMU, 3200 TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiath KOH(IUKTHL

3.3. llpeameTHbIe pe3yabTaThl
K koH1y 00ydeHus B 1 cemecTpe npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:
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- IEMOHCTPUPOBATh HAa MPUMEPAX POJIb U MecTO (PU3MKK B (POPMUPOBAHUU COBPEMEHHOMN
HAay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJIOTUMH, B IPAKTHYECKOU
JIeSATSIILHOCTH JIIOJICH;

- YUUTHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJENCH: MarepualibHas
TOYKa, WHEpIUalIbHas CUCTEMa OTCuéra, aOCOJIIOTHO TBEPJOE TENO, HACATBHBIN Ta3, MOJIEIN
CTPOEHHUS Ta30B, XUIAKOCTEH W TBEPABIX TEJ, TOUCUHBIM JICKTPUUYECKUN 3aps] MPH PELICHUU
busznyecKuX 3a/1a4;

- pactio3HaBaTh (hU3MUYECKUE SBIICHHS (MPOIECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHM CTPOEHUS BEIIECTBA UM  SJIEKTPOJIHMHAMHUKU:
PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JABUKEHUE, CBOOOTHOE TaJICHHE TEJl, JIBUKEHUE
[0 OKPYXXHOCTH, MHEPLUs, B3auMojaencTBUE Tell, AUu(Py3us, OpOyHOBCKOE JBHKEHUE, CTPOCHUE
KUJKOCTEH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa TeJ MpHU HarpeBaHWM (OXJIAKJEHWHU), TEIJIOBOE
paBHOBECHE, HCIIAPEHUE, KOHICHCALMS, IUIABICHUE, KPUCTAJUIM3ALMS, KUIICHHE, BIIAXKHOCTD
BO3/lyXa, IMOBBIIICHUE AABJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
rapaMeTpamMu COCTOSHUS Ta3a B U30IPOLIECCAX, IIEKTPU3AIU TEJl, B3aUMOJICUCTBUE 3apsI0B;

- OTIMCHIBaTh MEXAaHWUYECKOE JIBIDKCHHE, WCIIONB3Yysl (PU3WUECKHe BETWYMHBI: KOOPAWHATA,
MyTh, MEpPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIa, UMIYJIbC Tela, KUHETHYecKas
SHEPTHsi, TOTCHIMAIbHAS JHEPTUs, MeXaHudeckas paboTa, MeXaHWYEeCKas MOIIHOCTh, TIpH
OTIMCAaHUU TIPABUIILHO TPAKTOBAThH (PU3UYECKUN CMBICI UCTIOIB3YEMBIX BEIMUUH, UX 0003HAUYCHUS U
€AVHUIBI, HAaXOJUTh (POPMYIIbI, CBS3BIBAIONIME MaHHYIO (U3HYECKYI0 BEIUYMHY C APYTUMHU
BEIIMIMHAMMU,

- ONIMCHIBATh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TN W TEIJIOBBIC SIBJICHMS, HCHOJIb3Ys
(u3MYecCKne BEIMYMHBL: JABJIEHWE Tasza, TeMIleparypa, CpeaHsAs KHHETHYECKas DSHEPTHs
Xa0TUYECKOTO JIBMKEHHUSI MOJIEKYJ, CpPEIHEKBAJApPAaTUYHAS CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI SHEprus, pabora raza, KOAhEGUIMEHT TMOJE3HOTO JCUCTBHUS TEIIOBOTO
JIBUTATEJS; TIPH ONMUCAHUU MPABUIILHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIh3YEMbIX BEJIMUMH, UX
0003HAYCHHS U EAUMHUIIBI, HAXOAUTH (POPMYJIBbI, CBSA3BIBAIONIUE JAaHHYIO (DM3HUYECKYIO BEIIMUHHY C
JIPYrUMH BEJIMYUHAM;

- OIIMCHIBATh M3YYCHHBIEC AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M JJICKTPUUYECKHUE SIBICHUS
(TIportecchl), HCMOIB3YS (U3HYECKUE BEIMYHMHBI: JJICKTPUYCCKUN 3apsifl, AJICKTPUYECKOE TOJIe,
HaNpsHKEHHOCTD TMOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIIUAJIOB; MMPU ONMCAHUM MPABUJIILHO TPAaKTOBAaTh
(bu3nyecKuil CMBICT HCTIOIb3yEeMbIX BEIHUYWH, X 0003HAYECHUS U €AMHULIBI; YKA3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BEIHMUNHAMU;

- aHANTU3UPOBaTh (U3UYECKHE MPOIECCHl W SBICHMS, HMCIONB3YS (pU3Mueckue 3aKOHBI U
MPUHLOMIBLI: 3aKOH BceMupHoro tsaroteHus, I, II u III 3akoHsl HbIOTOHA, 3aKOH COXpaHEHHUS
MEXaHUYECKOM SHEpPIruM, 3aKOH COXPAHEHHUs HMITYJIbCA, NPUHUMUIT CYNEPHO3ULUN CHJI, MPUHLIHUII
paBHONIPaBUs WHEPLUHUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJSPHO-KHUHETHYECKYIO TEOPHUIO CTPOCHUS
BEIIIECTBA, A30BbIC 3aKOHBI, CBSA3b CPEAHEN KUHETUUECKON DHEPTUU TEIUIOBOTO JBUKEHUS MOJIEKYI
¢ a0COJIFOTHOM TeMIepaTypoid, MEePBBIN 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHUS IEKTPUIECKOTO
3apsiga, 3akoH KymoHa, mpu STOM pa3nuyarth CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro
MaTeMaTH4eCKOe BhIpaKEHHUE U YCIOBHS (TpaHUIlbl, 0071acTH) MPUMEHUMOCTH;

- OOBSICHATH OCHOBHBIC TIPUHITUIIBI IEHCTBUS MaIIUH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyaTth yCIOBHS X O€30MAaCHOTO MCIIOIH30BAHUS B MOBCETHEBHOM KU3HU;

- BBITIOJTHATH JKCIIEPUMEHTHl 10 HWCCIEIOBAHUIO (U3UYECKUX SIBICHUH U TIPOIECCOB C
WCIOJIb30BAHMEM TIPAMBIX U KOCBEHHBIX M3MEPEHHH, IPH 3TOM (HOpMyIHUpOBaTh MpodieMy/3aaady
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U TUIOTE3y Y4eOHOTO JKCIEepUMEHTa, COOMpaTh YCTAaHOBKY W3 IMPEAJIOKEHHOTO 000PYIOBaHUS,
MIPOBOJIUTH OMBIT U (GOPMYITUPOBATH BHIBOIBI;

- OCYIIECTBJIATh NpPSMbIE W KOCBEHHBbIE H3MEpeHHs (U3NYECKUX BEIMYUH, MPH ITOM
BBIOMPATh ONTHMAIbHBI CHOCO0 HW3MEPEHHST W HCIOJb30BaTh HM3BECTHBIE METOJbI OLIEHKU
IIOIPEIIHOCTEN U3MEPEHU;

~ MCCJIEZIOBATH 3aBUCUMOCTH MKy (U3NIECKUMHU BETMUYMHAMH C MCIIOJIb30BAHUEM TPSMBIX
W3MEPEHUH, TPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATHh pE3yJIbTATHI IOJIy4ECHHOU
3aBHCUMOCTH (PM3MUYECKUX BEJIWYHH B BUJAE TaOIMIl M rpadUKOB, J1eaTh BHIBOJBI IO Pe3yIbTaTaM
HCCIIEIOBAHUS;

- cobmoiaTe TpaBwiia 0€30IacHOrO TpyAda MpU IPOBEACHUU HCCIEIOBAaHUI B paMKax
y4eOHOTr0  JKCIEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKONM M  MPOEKTHOM  JIEATEIBHOCTH  C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyI0BaHUS;

- pemiath pacy€THBIE 3aJaud C SBHO 3aJaHHOM (PU3MYECKOM MOJEbIO, HCIOJIb3YS
¢bu3nveckne 3aKOHBI M MPHHIMIBI, HA OCHOBE aHAlM3a YCIOBHUS 33/1a4d BBHIOMPATh (PU3UUECKYIO
MO/IeTb, BBIIEISATH (PU3NIECKUE BETMUNHBI U (POPMYIIBI, HEOOXOMMBIE JUTSE €€ pelIeHus, IPOBOINUTh
pacu€Thl ¥ OI[EHNBAThH PEATHHOCTH TOYd€HHOTO 3HAYCHUS] (PH3UIECKON BEJTMYMHEI;

- pemaTh Ka4eCTBEHHBIC 3a/a4i: BBICTPAWUBATh JIOTHUYECKH HETPOTHBOPEUYMBYIO IEMOUYKY
PacCyXJIEHUH ¢ OTTOPOY HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UIECKHUE SBIICHNUS,

- CTIOJIb30BaTh TpPH PEINICHWH YYeOHBIX 3aJad COBpEeMEHHble HH(OpPMAIOHHBIE
TEXHOJIOTUW JUIS TIOWCKA, CTPYKTYPUPOBAHHWS, WHTEPIPETAIIMA W TPEACTABICHUS Y4eOHOW U
HayYHO-TIONMYJISIPHOM HMH(OpPMaluu, TMOJIYYEHHOM U3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJTy4aeMylo HH(POPMALIUIO;

- IPUBOAUTH NPUMEPHI BKJIAJa POCCUHCKUX M 3apyOekHBIX yYEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIl;

- UCTIOJIb30BaTh TEOpPETHYECKHWE 3HAHHUS 1O (U3MKE B TOBCEAHEBHOM KU3HU s
obecrnieueHns 0€30MacCHOCTU MpU OOpalleHuU ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOICTBaMH, s
COXPaHEHUS 3/I0pPOBbA U COOIOICHUSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKPYXKAIOIEH Cpee;

- paboTaTh B IpymIe ¢ BHIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJICH, MIIaHUPOBATH padoTy
TPYIIbI, palMOHAIbHO pacHpeleNsiTh O0sS3aHHOCTH M IUIAHUPOBATh  JESATENBHOCTh B
HECTaHJAPTHBIX CHUTYaIUSAX, aJeKBaTHO OIEHUBATh BKJIAJ KAXKIOrO M3 YYaCTHHUKOB TPYIIBI B
pelIeHre paccMaTpUBAaEMOi MPOOIEMBI.

K koHiy 00y4yeHust Bo 2 cemecTpe MpeIMETHbIE PE3yJIbTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIONINXCA YMEHHI:

- IGMOHCTPUPOBATh Ha MPUMEPAX PoJib U MecTOo (U3MKu B (POPMUPOBAHUU COBPEMEHHOMN
HAyYHOM KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU TEXHOJOTHH, B MPaKTUYECKON
JeSITeNbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHHBI MUPA;

- YUUTHIBATh TPAHUIBl TPUMEHEHUS M3YyYCHHBIX (U3MUECKUX MOJIENel: TOUYCUHBIN
ANIEKTPUUYECKHUN 3apsi]l, Jy4 CBETa, TOUEUHBIH MCTOUYHUK CBETA, s/IEpHAsi MOJENb aTOMa, HyKJIOHHAs
MO/IeJIb aTOMHOT'O siipa MpH pelieHnH (Pru3ndeckux 3a1ay;

- pacrio3HaBaTh (U3MUECKUE SIBJIEHHs (IPOLECChl) M OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKNA W KBAHTOBOM (DU3UKHU: 3JIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMUMUYECKOe, MAarHuTHOE JeHCTBHUS TOKA, B3aMMOJIEHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHas
WHAYKIMS, JeWCTBUE MArHUTHOTO TOJS Ha TMPOBOJHMK C TOKOM M JBIDKYLIMMCA 3apsn,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE PAaCHpOCTPAaHEHUE CBETA, OTPAKEHHUE,
npejoMieHue, uHTepdepeHius, Iudpakuus U THOJApU3alUs  CBeTa, JUCIEepPCHs CBeTa,

23



dotoanekrpudeckuii 3dpdexr (hotodrddekr), cBeTOBOe naBleHUE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI M HCKYCCTBEHHAS! PATMOAKTHBHOCTE;

- ONKCBHIBATh M3YYCHHBIC CBOWMCTBA BEHIECTBAa (AJIEKTPUYECKHE, MArHUTHBIC, ONTHYCCKHE,
ANEKTPUYECKYI0 TPOBOJUMOCTh PA3IMYHBIX CpPEl) M IJICKTPOMATHUTHBIC SIBJICHHS (TIPOIIECCHI),
UCIOJIB3YS  (PU3WYCCKUE BEIMYMHBI: AJICKTPUYCCKHHM  3apsll, CHJIA TOKa, OJIIGKTPUIECKOE
HaNpsDKCHHUE, HIIEKTPUYECKOE COMPOTHBICHHE, PA3HOCTh MOTCHIIMAIOB, DJIEKTPOABHKYILAS CHIIA,
paboTa TOKa, WHAYKIMS MarHUTHOTO TOJs, cuia Awmrmepa, cwia JlopeHlia, WHIYKTHBHOCTH
KAaTYIIKH, SHEPTUs SJICKTPUYECKOTO W MArHUTHOTO TIOJIEH, MEepHOJ M YacToTa KOJICOaHWH B
KoJieOaTeIbHOM KOHTYpE, 3aps] M CHja TOKa B IPOIECCe TAPMOHMYECKUX DICKTPOMArHUTHBIX
KoJjeOaHuii, (OKyCHOE pACCTOSIHHE W OINTHYECKas CHWJIa JIMH3BI, MPH ONUCAHWH IPABUIHHO
TPaKTOBATh (PU3MUECKUN CMBICI HCIIOJIb3yEeMbIX BEJIMIMH, UX 0003HAYCHUS U CIUHUIIBI, YKa3bIBATh
(hopMyITBI, CBSI3BIBAIONINE TAHHYIO (DU3MUSCKYIO BETUYHHY C IPYTHMH BEIIMYNHAMH,

- ONMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHHUS U TIPOIECCHI, HCIIONB3Yys (DHU3HUECKUE
BEJTUYHMHBI: CKOPOCTH YJICKTPOMArHUTHBIX BOJIH, JJTHHA BOJIHBI M 9aCTOTA CBETA, SHEPTHS M UMITYJIHC
dboToHa, TEepHOJ TOJypacraga, SHEPTHS CBS3M AaTOMHBIX SIep, NPH ONKMCAHWW IPABUIHHO
TPaKTOBATh (PU3MUSCKUN CMBICIT HCIIOIb3yeMbIX BEIMYNH, UX 0003HAYCHUS U CAWHHMIIBI, YKa3bIBATh
(hopMyITBI, CBSI3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIUYHHY C JPYTUMHU BEIUYHHAMHU, BBIYHCIISATH
3Ha4YeHHE (PU3MUECKON BEIIMYUHBI;

- QHAJTM3UPOBATh (PU3UYECCKHE TPOIECCHl W SBJICHHS, HCIOJB3Ys (DU3MYEeCKHe 3aKOHBI U
MPUHIMIEL: 3akoH OMa, 3aKOHBI TIOCIIEI0BATEIHFHOTO M apa/UIeILHOTO COSTUHEHHS TTPOBOIHHKOB,
3akoH  Jlxoyns—JleHna, 3aKkoH  3JEKTPOMArHUTHOW  HWHAYKIUMU, 3aKOH MPSIMOJIMHEHHOTO
pacnpoCTpaHEHHUsl CBETa, 3aKOHbI OTPa)KEHUS CBETA, 3aKOHBI IMPEIIOMIICHUS CBETa, ypaBHEHUE
OiiamTeiHa 1 GoTodPdeKTa, 3aK0H COXpPAaHSHHUST YHEPTHH, 3aKOH COXpPAaHEHUs MMITYJIbCa, 3aKOH
COXpPaHEHHUS AMEKTPUUYECKOTO 3apsi/ia, 3aKOH COXpaHEHHUsSI MaCCOBOT0 4Mcia, MocTynatel bopa, 3akoH
pPaAMOaKTUBHOTO pacmajna, MpH STOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIpaXKEHHUE U YCIOBHS (IpaHullbl, 0071acTH) IPUMEHUMOCTH;

- ONpe/eNATh HaIpaBlIEHWE BEKTOpa MHAYKIMHM MarHUTHOTO TMOJS IPOBOJAHHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

- CTPOUTD U OMKCHIBATh H300paKeHNE, CO3/IaBaeMOe IIJIOCKUM 3epKajioM, TOHKOW JIMH301;

- BBIMOJIHATD SKCIEPUMEHTHI 0 HCCIEIOBAaHUIO0 (U3WYECKUX SIBICHUNM U MPOLIECCOB C
WCII0JIb30BAHMEM MPAMBIX U KOCBEHHBIX M3MEPEHMI: P 3TOM (HOPMYIUPOBATH MpodieMy/3aaauy
U TUINOTE3y Y4eOHOro JKCIepUMEHTa, cOOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYIOBaHUSA,
MIPOBOJUTH ONBIT U GOPMYIHUPOBATH BHIBO/IBI,

- OCYLIECTBJISITh MpPSIMbIE U KOCBEHHBbIE H3MEpeHUs (U3NYECKUX BEITUYHMH, MPH OSTOM
BBHIOMpATh ONTHUMAIBHBIN CIMOCOO HW3MEpPEeHUsT U UCIHOJIb30BAaTh M3BECTHBIE METOABI OIEHKHU
MOTPEIIHOCTEH U3MEpPEHU;

- HCCTIEIOBATh 3aBUCUMOCTH (PU3UUECKHUX BETUYHH C HCIIOIH30BAHHEM MPSIMBIX H3MEPEHUH:
MpH ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh pPE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(bu3MUeCKUX BETWYHH B BUJIE TaOMUIl ¥ IpaduKOB, AeNaTh BBIBOJIBI [0 pe3yabTaTaM HCCIEI0BAHNUS,

- cobmoaTh TMpaBwia 0€30MacHOTO TpyAa MPU MPOBEIECHUM HCCIENOBAHMM B paMKax
y4eOHOrOo  JKCIIepUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM M TMPOEKTHOW  JEATENBHOCTH  C
MCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

- pemath pacy€THBIE 3aJa4d C SBHO 3aJaHHON (PU3MYECKOH MOJETBIO, HCIOJIB3YS
(u3nuecKrue 3aKOHBI M MPHUHIIMIBI, HA OCHOBE aHallM3a YCIOBHUS 33Ja4d BBHIOMPATh (PUIUUYECKYIO
MOJENb, BBIACIATh (PU3NUEeCKHe BETUYUHBI H (POPMYIIbI, HEOOXOIUMBIE JUTsl €€ pellieHusl, TPOBOINUTh
pacuéThl U OIIEHUBATh PEAILHOCTH MOJTYY€HHOTO 3HAYCHUS (PU3UUIECKON BEITMUNHBI,
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- pfliaTh KauCCTBCHHBLIC 3aJila4M: BBICTPAMBATHL JIOTHUYCCKHU HCIIPOTHBOPCUYHMBYIO LCIIOYKY
paccyXJeHUl ¢ ONOpOl Ha U3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKHUE SIBIICHHS,

- CTIOJIB30BaTh MpPHU pPELICHUHM Y4eOHBIX 3aJad COBpPEeMEHHble HH(OpPMAIOHHBIE
TEXHOJIOTUU Uil TOWCKA, CTPYKTYPUPOBAHWS, WHTEPHNpETAllMd W TPEICTaBICHHUS Y4eOHOH u
HAyYHO-TIONMYJISAPHONH WH(OPMANWK, TIOJYYCHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYCCKH
aHAIM3UPOBATH MOJIy4aeMy0 HHPOPMAIHIO;

- OOBSACHATH MPUHIIMITBI IEHCTBHUS MAIIMH, TPUOOPOB U TEXHHUYECKUX YCTPOUCTB, pa3InyaTh
YCTIOBHSI HX 0€3011aCHOTO MCTIOJIb30BaHUS B TOBCEHEBHOM JKU3HU;

- IPUBOJUTH MPHUMEPHI BKJIaJa POCCUHCKUX U 3apyOCKHBIX yYEHBIX-(U3UKOB B PA3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

- UCIIOJIb30BAaTh TCOPCTHYCCKUEC 3HAHUA 11O (i)I/ISI/IKe B HOBCCILHCBHOﬁ KHU3HU 1A
obecrieueHns 0€30MacCHOCTU MpU OOpalleHnU ¢ MPUOOpPaMH U TEXHUYECKUMH YCTpPOMCTBaMHM, s
COXpaHEHHS 3/I0POBBS U COOIIOICHHUS HOPM IKOJOTHYECKOTO TIOBEICHHS B OKpYKaloIeil cpere;

- paboTaTh B rpymnne ¢ BHIIOJHEHUEM Pa3IMYHBIX COLIMATIBHBIX POJIEH, MJIaHUPOBATh padoTy
T'pPYIIIIEL, panroHaJIbHO pactpeaciisiTb 00s13aHHOCTH n IJIaHUPOBATH JACATCIIBbHOCTD B
HECTAaHJAPTHBIX CUTyalUAX, aJC€KBATHO OINCHHUBATHL BKJIAA KaXJIOro H3 YYaCTHHKOB TPYIIIBI B
pelIeHne paccMaTpuBaeMoil MpoOIEeMBl.

3.4. Kputepuu oneHuBaHus

Ouyenka ycmuvix omeemos o0y4aouuxcsa:

Onenka «5» — oO0ydJarolmuiics MOKa3bIBae€T BEpHOE MOHMMAaHUE (PU3NYECKOM CYINIHOCTHU
paccMaTpuBaeMbIX SBJICHUN H 3aKOHOMEPHOCTEH, 3aKOHOB U TCOPHIA.

Ornenka «4» — oOydaronuiics yJIOBJIETBOPSICT OCHOBHBIM TpPeOOBaHUSM K OTBETYy Ha
OIICHKY 5, HO 0€3 HMCIO0JIb30BaHUsI COOCTBEHHOTO IIaHa, HOBBIX IIPUMEPOB, 0€3 MPUMCHCHHS 3HAHHMA
B HOBOW CHUTYaIlUH.

Onenka «3» — oOyyarouiuiicss MpaBWIbHO MOHUMAeT (UIUYECKYI0 CYIIHOCTh
paccMaTpuBaeMbIX SIBIICHUI M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCSI OTJeNIbHbIe MpoOesbl B
YCBOEHUHU BOTIPOCOB Kypca (DU3HKH.

Onenka «2» — oOydarolIUics HE OBJAJE] OCHOBHBIMHM 3HAaHUSMU B COOTBETCTBUU C
TpeOOBAHUSAMU U JIOMYCTUII OOJIbIIIE OMKUOOK M HEAOYETOB, YeM HEOOXOIUMO TSl OLEHKU «3».

Ouyenka nuCbMeHHbIX KOHMPOTILHBIX padom:

Onenka «5» — paboTa BBINOJIHEHA TOJHOCTHIO 03 OIMO0K U HEOYETOB.

Onenka «4» — paboTa BBINOJHEHA MOJHOCTHIO, HO TIPU HAJIMYUH HE 0oJiee OJHOM OMHUOKU
Y OJIHOTO HEJl04YeTa, He 0oJiee TpeX HEeAOUYETOB.

Onenka «3» — paboTa BbINIOJTHEHA Ha 2/3 Bcell paboThl MPaBUIIBHO WM MIPH JIOMYIIEHUN HE
OoJiee oHOM rpy0o# omuOKkH, He Oosiee TPeX HErpyObIX OIKMOOK, OAHOW HErpyOoit OIMOKH U Tpex
HEJ0YETOB, IPH HAJTMYUU YETHIPEX-TISITH HEAOUYETOB.

Onenka «2» — paboTa, B KOTOPOIl YUCIO OMIMOOK M HEIOYETOB MPEBLICHIO HOPMY JUIS
OIICHKH «3» WJIU MPABUJIBHO BBITIOJTHEHO MeHee 2/3 paboThl.

Ouenka nabopamopnvlx padom:

Onenka «5» — paboTa BBINIOJHEHA B TIOJJHOM 00BbEeMe C COOJIOJIEHHEeM HEOO0XOIUMOM
MOCJIEIOBATETLHOCTH TIPOBEACHUS ONIBITOB M M3MEPEHUH.

Onenka «4» — paboTa BBIMOJIHEHAa B COOTBETCTBUU C TPeOOBAHUSAMHU K OIICHKE S5, HO
JIOIYIIECHBI JIBa-TPU HEJ0UYeTa, He Oosiee 0JHON HerpyOoii OIMOKH U OJTHOTO HeJoueTa.
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Onenka «3» — pa0oTa BBINOJHEHA HE TOJIHOCTBIO, HO 00BEM BBITIOJTHEHHON YaCTH TaKOB,
YTO II03BOJIAET NOJYYUTh IIPABUIIBHBIE PE3YJIbTAThl U BBIBOJIBI, €CIM B XOJI€ IIPOBEACHUS OIBITA U
M3MepeHui ObUIN JOMYIEHbl OIIMOKH.

Onenka «2» — paboTa BBINOJIHEHA HE IMOJHOCTHIO M OOBEM BBIOJIHEHHOW 4YacTH HE
MIO3BOJISIET C/IEJIaTh IPABUJIbHBIE BHIBO/IbI, BHIUMCICHUS; HAOIIOAEHNS TPOBOIMINCH HEMTPABUIIBHO.

4. TEMATNYECKOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
o = = DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3jaeioB % § E = (un¢posrbie)
n/n U TeM NMPOrpaMmblI é = E = E § o0pa3oBaTejbHbIe
g = é < é S :- pecypchl
Q SR S S8 s
R 2o Eal 0=
Paznea 1. PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
11 ®u3nka M METOJbl HAy4YHOTO 1 bubnuoreka [JOK
MTO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bubnunoreka [IOK
21 | Kumemarika 3 ! https://m.edsi.ru/7f41bf72
bubnuoreka [IOK
22 | Hmaavmica 3 ! https://m.edsi.ru/7f41bf72
bubnuorexa [JOK
2.3 | 3aKOHBI COXpAaHEHHUS B MEXaHUKE 3 1 https://m.edsg).ru/7f4lbf72
Hroro mo pazgeny 9
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OcHoBbI MOIICKYISIPHO- | 1 bubnuorexa [IOK
KHHETHYECKOM TCOPHH https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOAVMHAMUKH 5 1 bubmmotexa [JOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHblie COCTOSIHUS 3 1 bubnunorexa [JOK
BeniectBa. DazoBbIe MEPEX0IbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 12
Paznen 4. DJIEKTPOJANHAMUKA
bubnunoreka [JOK
4.1 | Snexrpoctatitka > . https://m.edsg).ru/7f41bf72
42 [TocTOSIHHBIN DIEKTPUUYECKUI TOK. 5 9 bubnurorexa [JOK
Toku B pa3nuyuHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 11
PesepBHOE Bpems 4
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OBIIEE KOJIMYECTBO YACOB IIO 36 3 9
I[MPOT'PAMME
11 KJIACC
Koun4yecTBo yacos
@ @ 2 DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB = § C = (ungpossbie)
n/n U TeM NPOrpaMMbl % . 2 . § % o0pa3oBaTe/bHbIE
g E‘é % é § A pecypcebl
2 SEE8 3¢
Paznea 1. DJIEKTPOJINHAMUKA
11 MaruauTHOE TI0JTE. 5 1 bubmmoreka [{OK
DJIeKTPOMArHUTHAS HHYKIIUS https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 5)
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 Mexanndeckue u 4 1 bu6moreka [IOK
3IIEKTPOMATHUTHBIE KOJICOAHUS https://m.edsoo.ru/7f41c97c
29 Mexannueckue u 3 1 bu6mmoreka [IOK
AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 | Onrua > 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 12

Pasgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI  CHIEUATIBHOW TEOPHUH 5 1 bu6mmoreka [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 2
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 | DaemMeHThl KBAaHTOBOM ONTHKHU 3 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenne atoma 2 L https://m.edsc])lo.ru/7f41c97c
bubmuoreka [JOK
4.3 | Arowoe siapo 3 L https://m.edsc])lo.ru/7f41c97c
Utoro mo pazneny 8
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
51 DIIEMEHTHI aCTPOHOMUHU u 4 1 bubnuoreka [JOK
acTpoU3NKH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pa3nen 6. OBGOBLIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Obobuarowee nostopenne 2 L https://m.edS(])lo.ru/7f41c97c
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Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O

35 3 10
[TPOI'PAMME
5. IOYPOYHOE INIJIAHUPOBAHUE
10 KJIACC
KonnuecTBo yacos
2
= o & DJeKTpoHHbIe HU(POBLIE
Ne ni/nm Tema ypoka = e 5
S % X \GDbOpasoBaTe/ibHbIE PECYPChI
- | 2B EZ
3 E¢ Zv
A 2 &= E
®usnka — Hayka o npupone. Hayunsie bubnuoreka [JOK
METO/IbI TO3HAHHS OKPYKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
1 |p 1
Conpostmmat raymoh v . bimorera LIOK
P Tyt P f) ’ https://m.edsoo.ru/ff0c33e6
B MPAKTHUYECKOU EATETLHOCTH JIFOICH
Mexanuueckoe JIIBIDKECHUE.
OTHOCHTENBHOCTh MEXaHUYECKOTO bu6moreka [IOK
5 nBrkeHus. IlepemerieHue, CKOPOCTB, 1 https://m.edsoo.ru/ff0c3508
YCKOpEHHe
PaBHOMepHOE MPAMOJIMHEUHOE bubnuorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE MPSAMOJIMHEUHOE bubnuorexa [JOK
3 JBHKCHHE 1 https://m.edsoo.ru/ff0c372e
CBobOogHoe najieHue. Yckopenue bu6moreka [IOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuueitHoe nBuxenue. J[BixeHue bubmuoreka [JOK
MaTepHUaIbHOU TOYKHU TI0 OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada
4 11 r . 1
HpI/IHHI/IH oTHOcuTenbHOCTH [anmues BuGmorexa [OK
HEpLUAJbHBIE  CHUCTEMBl  OTCUETa.
P . https://m.edsoo.ru/ff0c3be8
IIepsslii 3akoH HeroTOHA
M . Cuna. I1
esneprosum e, Broporr sacor b morera LIOK
YHep " ’ Fi https://m.edsoo.ru/ff0c3be8
5 Hrrorona nis MaTepHaJIbHON TOYKH 1
Tpetud  3aKkoH Herotona JUISt bubnuoreka [IOK
MaTepHaNTbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
g [P g oo o]
' P https://m.edsoo.ru/ff0c3d00
CKOPOCTb
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Cuna ynpyrocru. 3akoH I'yka. Bec tena

bubnuoreka [IOK
https://m.edsoo.ru/ff0c3el8

Cuna tpenus. Kosdduument tpenus.
Cuna CONPOTUBICHUS TPHU JBUKCHHUH
TeJla B JKUAKOCTH HJIHA raze

[TocTynarensHoe W BpamaTeIbHOE
JBUKCHHE a0COJIFOTHO TBEPIOTO Tea.
Mowment cuibl. Ilnedo cumibl. YciaoBus
paBHOBECHS TBEPAOTO TENA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76
bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

Nmmynsc MaTepualbHOU TOYKH,
CUCTEMBI MaTepHuaIbHbIX TOYEK.
Nmnynec cunbl. 3aKkOH COXpaHEHMUS
MMITyJbCca. PeakTuBHOE IBM)KEHHE

PaGota u MOIIHOCTb CUJIBI.
Kunernueckass sHeprust MaTepualbHOW
Touku. Teopema 00  HW3MeHEHUU
KMHETUYECKON SHEPTUU

bu6moteka [IOK
https://m.edsoo.ru/ff0c43d6

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

[TorenumansHast SHEPTHUSL.
[loreHnmansHass  dHEPrUs  yIOpyro
ne(popMUPOBAHHON HPYKUHBI.
[loTennmanpHas »HEprusi Tena BOIU3U
MOBEPXHOCTH 3EMJIH

bu6moreka [IOK
https://m.edsoo.ru/ffOc461a

[loTeHanpHble W HEMOTCHIIMAJIBHEIC
CHJIBL. CBs13b paboThI
HETOTEHIIMAJIbHBIX CHJI C M3MECHEHHEM
MEXaHUYECKOW 3HEPTrUU CHCTEMBI Tell.
3aKOH  COXpaHEHUS  MEXaHHYECKOH
SHEPTUU

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

10

JlaGopaTopHas paborta «MccnenoBanue
CBS3W PabOThl CHJIBI C HW3MEHEHUEM
MEXaHWYCCKOW SHEPruM  Teja  Ha
MpUMepe  PACTSHDKEHUS ~ PE3MHOBOTO
KIyTay

KontponpHas  pabora 1o  Teme
«Kunematuka. JluHamuka.  3aKOHBI
COXpaHEHUsI B MEXAHUKE)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

11

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KUHETHYecKo Teopuu. bpoyHoBckoe
nsxkenue. Auddysus

Xapakrep ABUKEHUS U B3aUMOJACHCTBUSA
yacTull BewmecTsa. MoOJENU CTPOEHHUs
ra3oB, )KUJAKOCTEU U TBEPABIX TEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

12

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosHHas Asor aZipo
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TennoBoe paBHoBecue. TeMmieparypa u
e¢ wusmepenue. Illkana Ttemmneparyp
Lenbcus

Uneanpupnii raz3 B MKT. OcHoBHOE

ypaBHeHue MKT bubnuorexa [JOK
13 AOcomoTHas TeMmmeparypa Kak Mepa https://m.edsoo.ru/ffOc4fde
cpeaHen KUHETHYECKOMU SHEPIruun bubnuorexa [JOK
JBWKCHUS ~ MOJICKYJI.  YpaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
3akoH JlanpToHA. ["a30BbIE 3aKOHBI
1 JlabopatopHast pabora «MccnenoBanue
3aBUCHMOCTH  MEXJy IapaMeTpamu
COCTOSIHUS Pa3peKEHHOTO ra3ay
H3omporieccbl B UACaIbHOM Tra3e U UX bubnuotexa [JOK
rpadguyeckoe mpe/cTaBIcHHE https://m.edsoo.ru/ff0c570e
Bryrpennss JHEprus
15 TEPMOJUHAMHYECCKOW  CHCTEMBl W
crocoObl €€ m3MmeHeHus. KosmuecTBo bubnuotexa [JOK
TEIJIOTHL W pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEpPrusi OJHOATOMHOIO HJEAIBLHOTO
rasa
Buns! Tennonepenaun bubnuoreka [IOK
16 VienbHas TEIUIOEMKOCTh  BEIIECTBA. https://m.edsoo.ru/ff0c5c36
KonmgecTBo TETUIOTHI npu bubnuorexa [JOK
Terionepenave. AnuadaTHbIN Iporece https://m.edsoo.ru/ff0c5¢36
[IepBrIil 3aKOH TEPMOJUHAMUKH U €O bubnuorexa [JOK
17 [IPUMEHEHHE K U30MPOIIeccaM https://m.edsoo.ru/ff0c5efc
HeobGparumocTh mpo1ieccoB B MpUPOJIE. bubnuorexa [JOK
Bropoii 3aK0H TepMOJMHAMUKH https://m.edsoo.ru/ff0c6230
. E;);III;I;[{II/’III'[ nevictBug u KIIJI TermmoBoit BuGmorexa LIOK
Lumir Kapro 1t ero KI1JL https://m.edsoo.ru/ff0c600a
DKOJOTHYECKHE po0IIeMbI
19 TEIUIOPHEPTreTUKHU bubnuoreka [JOK
Oo6oOmaromuit  ypok «MonekynspHas https://m.edsoo.ru/ff0c6938
¢uznka. OCHOBBI TEPMOTUHAMUKIY
KouTtponsHas abota mo  Teme
«MOJ'IpeKYJ'IHpHaH ’ ¢uzuka.  OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
20 | TepMOOIVMHAMUKI

[TapooOpazoBanne ¥  KOHJEHCAIUS.
Hcnapenue u xunexnue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6
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AOconroTHaAs u OTHOCUTEJbHAA

BJIAKHOCTB BO3ayxa. Hacelenuslii map bubnuorexa [JOK
21 Teépmoe Tteno. Kpucrammyeckue wu https://m.edsoo.ru/ff0c64d8
amopdHbie Tena. AHU30TPOIHS CBOKCTB bubnuorexa [JOK
kpuctayuioB.  JKuaKue  KpPHCTAUIBIL. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepualbl
[InaBnenue u KPUCTAIUTA3ALMA.
VY nenbHas TeHJIOTap HJI&BJIGEI/I?L bubmmorexa LIOK
https://m.edsoo.ru/ff0c6708
22 | CyOnmumanus
VYpaBHeHuUe TEII0BOro OanaHca bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
OnekTpu3amus  Tel. DNeKTPUYECKUU Butnmorexa OK
sapan.  [lsa - Biia  OMCKTPHHCCKIX https://m.edsoo.ru/ff0c6bcc
23 3apsIoB
IIpoBogHMKH, HAJICKTPUKH Hu
nfnyn;)IOBoleHKH. I;aKOH TléoxpaHeHm Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsia
B3anmonencrtBue  3apsioB.  3aKOH
Ky.]'IOHa.H Toueunbn’ pBJ):eKTpI/IIIeCKI/II/f bubmmorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3apsg
24 | Hanpsk€HHOCTD DIEKTPHYECKOTO OIS
[Tpuniun CyNEepHO3ULINHT bubnuorexa [JOK
AIIEKTPHYCCKUX OJIEH. Jlutuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 35eKTpoCTaTHYECKOTO TOJIA. bubnuoreka [JOK
ITorenman. Pa3HOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
25 | IIpoBOIHMKH W VDJIEKTPUKA B
3npeI<Tpf[)CTaTquc1<0M " ' ToJie. bubmiorexa LIOK
https://m.edsoo.ru/ff0c7018
JlsnexTpuueckas MpOHUIIAEMOCTh
OnekrpoeéMkocTb. KonneHncarop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
26 | DneKTPOEMKOCTb IJIOCKOTO
KOH,Z[CII;CEITOpa. DHeprusi 3apsyKEHHOTO bubmorexa LIOK
https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
JlaGopatopHass pabGora "3mepenue
NIEKTPOEMKOCTH KOHJEHcaTopa”
[IpyHIMIT [OelcTBUA U IPUMEHEHUE
27 | KOHIEHCATOPOB, KOIUPOBAIBHOTO
amnmapara, CTpyHHOTO MIPUHTEPA.
DneKkTpocTaTu4ecKas 3aImTa.

3azemiieHHE IEKTPONPUOOPOB
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ONEeKTpUUYECKU TOK, YCIOBHUS €O
cyuiectBoBaHus.  [IOCTOSAHHBIM  TOK.
Cuna TOKa. Hanpsokenue.

ComnportuBnenue. 3akon Owma mus

28 | yyacTka uenu
[locnenosarensHoOE, napajuiesibHOE,
CMELIAHHOE COEAUHEHUE MPOBOJHUKOB. bubnuorexa [JOK
Jlabopatopuass  pabora  «lM3yuecHue https://m.edsoo.ru/ff0c74f0
CMEIIAaHHOTO COCTMHEHHS PE3UCTOPOBY»
PaGota M MOIIHOCTH SJIEKTPUUYECKOTO bubnuotexa [JOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa Uil TOJHOM (3aMKHYTOM)
29 | spextpuueckoit  umemn.  KopoTkoe BuGmorexa LIOK
3ambikanue. JlabopatopHas  paborta
https://m.edsoo.ru/ff0c7ae0
«M3mepenne DJIC ucTtoyHMKa TOKa M
€ro BHYTPEHHETO COTIPOTHUBIICHUS
DJIEKTPOHHAsT MPOBOJUMOCTh TBEPIBIX
METAJIJIOB. 3aBHUCUMOCTh
30 COIPOTHUBIICHUS METaJJIOB oT bubnuorexa [JOK
temmeparypbl. CBEpXIIPOBOAUMOCTh https://m.edsoo.ru/ff0c84ae
DJIEKTPUYECKUH TOK B  BaKyyMe.
CBoWCTBA JIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, HX COOCTBEHHas U
31 MpUMECHasg MpoBOAUMOCThb. (CBOWCTBA bubnuorexa [JOK
p—n-nepexona. I[lomympoBOAHUKOBBIE https://m.edsoo.ru/ff0c82ba
pUOOPHI
DJIEKTPUYECKUU TOK B pacTBOpax H bubnuorexa [JOK
gp | PaciaBax SIIEKTPOJIUTOB. https://m.edsoo.ru/ff0c84ae
DIIEKTPOJIUTHYECKAS JIUCCOLIHALINA. bu6mmoreka [IOK
DJEeKTPOIIn3 https://m.edsoo.ru/ff0c86fc
DNeKTpUYecKud  TOK B razax.
CamocCTOsATEIbHBIH u bubnuoreka [JOK
HECAMOCTOSATCIILHBIM paspsia. MOJHUS. https://m.edsoo.ru/ff0c88be
33 | [Lmazma
DnexTpuueckue Npudopsl U yCTPoicTBa BuGmmorexa [OK
U HX TPaKTHUECKOe MpPHUMEHEHHE. https://m.edsoo.ru/ff0c8aga
[IpaBuna TexHUKH 0€30MaCHOCTH
O6o06maronuit YPOK bubnuoreka [JOK
«DNEKTPOIMHAMHKAY https://m.edsoo.ru/ff0c8c56
34 KontponpHast  pabota mo  Teme
«OIIEeKTPOCTaTHKA. ITocTosiHHBIM bubnuorexa [IOK
ANEKTPUUECKUN TOK. TOKM B pa3IMUHbIX https://m.edsoo.ru/ffOc8f6c
cpenax»
35 | PesepBHblil ypok. "DnexkrpoauHamMuka’”
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36 PesepBHbIit ypok. OOoOmarommii ypok 1
no temam 10 knacca
OBIIEE KOJIMYECTBO YACOB 36 3
I10 ITPOT'PAMME
11 KJIACC
KomnaecTBo yacos
2 _ | Onextponnsie M(poBBIE
Tema ypoxka = 8 £ oOpa3zoBarebHbIe
Ne i/ P = B8 p
° & Al E @ pecypchl
= = o M
8 gl &ve
M | x a5 ¥
ITocTossHHBIE MarHUThl 5 150:¢
B3aUMOJeicTBHE. MarHnTHOEe IIOJIE.
BexTo s . oi 4 bu6mmoreka [IOK
KTOP MAarHUTHON WH uu. Jluaun
p . e https://m.edsoo.ru/ff0c9778
1 | marHuTHOW wWHAYKUMU. MarnutHoe | 1
oste oo 4 ToKo 0 bu6moreka [IOK
[I0JIE IIPOBOIHUK ToKOM. OrBIT
POBOA . https://m.edsoo.ru/ff0c98fe
Opcrena. BsaumonetlictBue
MTPOBOTHHKOB C TOKOM
JlaGopatopnast pabora  «M3ydyeHue bubnuorexa [JOK
MArHUTHOT'O TIOJISI KATYIIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBue  MarHMTHOTO  TIOJS  Ha
2 | mpoBomHuK ¢ TokoM. Cmma Awmmepa. | 1
JII;60 Ia[l opHast padora «Mccieno ape bubmorexa OK
TOpHAs ta «MccnemoBadu
. patop P A https://m.edsoo.ru/ff0c9ac0
IEUCTBHUS IMOCTOSHHOTO MAarHuTa Ha
pPaMKy ¢ TOKOM»
eficTBME  MArHUTHOTO HOJA  Ha
A . bu6moreka [IOK
BIDK cs 3apsHKEeHH YacTHUILY.
ABIDIYIIYIO P Yo wy https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6oTa cuitbl Jlopenma
3 | DnektpomaruuTHas uHAykius. ITotok | 1
BEKTOpa MarHUTHOM wuHaykuuu. IJC bu6mmoreka [JOK
WHAYKIMH. 3aKOH 3JICKTPOMAarHUTHOM https://m.edsoo.ru/ff0cal50
unaykuuu Papanes
JlaGopaTtopnas pabora «MccnenoBanue
SIBJIEHUS AIEKTPOMArHUTHOM
UH 150503
4’ YKL o 1 bu6mmoreka [JOK
HIYKTUBHOCTb. BJIEHHE
YK https://m.edsoo.ru/ff0ca600
camonHaykuuu. JO/IC caMOMHIYKLHH.
DHeprus MarHUTHOTO TOJSI KaTYyIIKU ¢
TOKOM. DIIEKTPOMAarHUTHOE TIOJIE
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TexHuueckue  yCcTpoWcTBa UM HX
IIPUMEHEHHE: IIOCTOSHHBIE MAarHMTHI,
JJIEKTPOMArHuThl, 3JEKTPOJBUIATEIb,
YCKOPUTEIIM 3JIEMEHTAPHBIX YaCTHIL,
MHJYKIMOHHAs I1eYb

O6o6maromuii  ypok  «MarauTHoe
I10JI€C. QHCKTpOMaFHI/ITHaFI HHIAYKIUA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

KontponeHast  pabora 1o  Teme
«MarHuTHOE 1oJie. DIIeKTpOMarHuTHas
WHTYKITHSI

CB0OOOIHBIE MEXaHUYECKHE KOJIEOaHHUs.
["apmonnueckue KoJieOaHusl.
VYpaBHeHHe rapMOHHUYECKHUX
koJsiebanuit. [IpeBpaiienue sHeprun

bu6morteka [IOK
https://m.edsoo.ru/ff0cad58
bu6moteka [IOK
https://m.edsoo.ru/ff0caf06

Jlabopatopnast pabora «MccnenoBanue
3aBHCUMOCTH nepuoia MaJTbIX
KoeOaHWi Tpy3a Ha HHUTH OT JUTHHBI
HUTH U MacChl Tpy3a»

Konebarenbubid koHTYp. CB0OOAHBIE
JNIEKTPOMArHuTHblE  KojebaHus B
UJeanbHOM KO0JeOaTeIbHOM KOHTYpE.
AHanoruss Mexay MEXaHUYeCKUMHU H
ANIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bu6moreka [IOK
https://m.edsoo.ru/ffOcbh820

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruu B HJICATBHOM KOJIeOaTeIhHOM

KOHTYype

[IpencraieHue 0 3aTyXaroux
KOJIEOAHHSX. BeIHYKICHHBIC
MEXaHMYECKHE Koyiebanus. Pe3onaHc.
BreIHYKICHHBIC 3JIEKTPOMArHUTHBIC
KoIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4
bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

[lepemennbii TOK. CHHYCOMAANBHBIA
TIEPEMEHHBIA TOK. MolHOCTh
[IEPEMEHHOTIO TOKa. AMIUIUTYIHOE U
JNEUCTBYIOLIEE 3HAYEHUE CHIIbl TOKa U

HaNpsHKEHUS
Tpancdopmarop. IIpounsBoacTso,
nepeaaya u notpeOieHue

SHCKTpHHeCKOﬁ OHEPTrUun

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34
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YerpoicTBo u IIPAKTHYECKOE
MIPUMEHEHHUE BJIEKTPUUYECKOTO 3BOHKA,
reHeparopa NeEPEMEHHOr0 TOKa, JTUHUN

3JeKTpoIepead
10 SKOH(E)FqupafI[/Ie PUCKH npu Bubmuotexa LIOK
https://m.edsoo.ru/ff0cc324
MIPOU3BO/ICTBE AJIIEKTPOIHEPTUU.
Kynerypa HCTIOJIb30BAHUS
SJIEKTPOSHEPTMA B TOBCEJAHEBHOM
KU3HH
MexaHu4yeckue  BOJIHBI, YCIIOBHS
pacmipoctpanenus. Ilepuona. CkopocTh bubnuotexa [JOK
pacrpocTpaHeHUs] W JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
1 [Toniepeunsie U TPOI0JIHHBIEC BOTHBI
3Byk. CkopocTh 3BykKa. [pomMKOCTB bubnuotexa [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIC BOJTHBI, 1704
ceorctBa U ckopocth.  Illkama
12 3JIEKTPOMATrHUTHBIX BOJH bubnuotexa [JOK
[MpuHIHTTBL PaIHoCBsI3H u https://m.edsoo.ru/ffOccfe0
TeneBuaeHus. Pa3BuTHe cpeacTs CBA3M.
Pagnomnoxanus
fg):;iznmaﬂ pabora «Konebanus wu BuGmorexa LIOK
13 | IIpsamoinuHeiiHoe pacIpocTpaHeHue itps://m.eds00.\/TH0CCE T
cBeTa B OAHOPOJHOM cperae. Toueunbii bubmorexa [IOK
https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyd cBeTa
OtpaxxeHue cBeTa. 3aKOHbI OTPAKECHUS
CBepTa. [Toctpoenue H306pa>1feHHH“ B bubmmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
14 IJIOCKOM 3epKajie
BHIf;gooeT{JII{eeI;HZTpamz:l:j Hpe;;;il}:;;“ bubmuorexa IOK
https://m.edsoo.ru/ff0cd7f6
yroJI TMOJIHOTO BHYTPEHHET'O OTPaXKEHUS
JlaGopaTopHnass paborta «M3mepeHue bubnuoreka [JOK
[OKa3aTelIs MPEIIOMIICHHS CTCKIIa https://m.edsoo.ru/ff0cd67a
15 | Jlunser. TloctpoeHue wuzobOpaxkeHuil B
JIMH3E. CDOpl\leyJIa TOHKOFI)>'I JIMH3BL bubmmorexa LIOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JTUH3bI
JlaboparopHas pabota «lccnenoBanue
CBOMCTB M300paKeHUH B JIMH3aX)
16 HMucnepcust cBera. ClOXHBIA CcOCTaB

6enoro cBera. Llger. JlaGopaTopHas
pabota  «HabmioneHue — aucnepcuu
CBETa»
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WNurepdepenuss  cBera.  udpakmms bu6mmoreka [{OK
17 ceta. JludpaxironHas pemerka https://m.edsoo.ru/ff0ced22
[TonepeunocTs CBETOBBIX BOJIH. bubnuorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckue mpUOOPBI U YCTPOMCTBA H bu6mmoreka [IOK
yCJIOBHS UX O€30MACHOTO MPUMCHEHUS https://m.edsoo.ru/ff0cfa42
18 I'panuten PUMECHUMOCTH
KJIACCUYECKOW MeXaHWKU. [locTymartsl bubnuorexa [JOK
CIeIUATIbHOU TEOpUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTh  OJTHOBPEMEHHOCTH.
3ameyieHre BPEMEHU M COKpalleHue
19 JUTUHEI bu6moreka [IOK
DHEprusi ¥ MMITYJIbC PEIATUBUCTCKOH https://m.edsoo.ru/ff0cfc68
gacTuibl. CBsI3b MacChl C DHEPTHEH U
UMITYJIECOM. DHEPTHS IOKOS
KonTponbras aboTa «OmnTuka.
OCHOI];BI cneuEIaJILHof/'I TEOpUH bubmmorexa LOK
https://m.edsoo.ru/ffOcf6f0
20 | OTHOCUTEIBHOCTHY
®otonbl. Dopmyna [Inanka. DHeprus u bubnuorexa [JOK
uMIyibe GoToHA https://m.edsoo.ru/ffOcfel6
OTkphITHE u HUCCIIEI0BaHNE
(bOT(I))S(b(beKTa. I[OHBITBI bubamorexa LOK
https://m.edsoo.ru/ffOcffc4
21 A.T. CronmeroBa
3aKOHBI otoa(ddexkra. VYpaBHEHHE
BI/I‘HHJTeI/fH(zl: L?Ji)l (bOTOII))(b(beKTa. bubamorexa LOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
JaBneHnue CBeETa. OnbIThI
I1. H. JIeOeneBa. XuMHUYECKOe
SHCTBHUE CBETA
22 flL"eXHI/Iqe(:KI/Ie yCTpOHCTBA u bubmorexa LIOK
https://m.edsoo.ru/ff0d04a6
MPaKTHYECKOE MIPUMEHEHHUE:
(dboTosmeMeHT, POTOMATUNK, COTHEUHAS
Oarapesi, CBETOIUO
Pemenue 3amau mo TemMe «IJEMEHTHI bubmuoreka [JOK
KBAHTOBOI OITHKMNY https://m.edsoo.ru/ff0d0302
23 | Mogens aroma TomcoHa. OIBITHI
Pesjp(popzla MO0 PACCESTHUIO O.-YaCTHII. bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
[InanerapHas MoJenb aToMa
ITocrynater bopa bubnuorexa [IOK
24 Wznydyenne u moruonieHre (HOTOHOB https://m.edsoo.ru/ff0dOafa
MIpH TIepexojie aToMa C OJHOTO YPOBHS bubmuoreka [JOK

SHEPIruM Ha Ipyroul. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa
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25

BoanoBrle cBorcTBa yactul,. BoaHEI ne
bpowis. KopnyckynsapHO-BOJTHOBOU
nyanu3M. CIIOHTaHHOE U BBIHYXKJIEHHOE
W3JIy4YCHHE

OTkpbITHE PAAUOAKTHUBHOCTH. OTBITHI
Pesepdopna mo ompenencHuo cocTaBa
PaarOaKTUBHOIO HU3JIY4EHUS

bubnuoreka [IOK

https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d0fd2

26

CporctBa anbda-, Oera-, ramma-
HU3ITYYEHHUS. Bnusiaue
PaMOaKTUBHOCTH Ha JKUBBIC
OpPTraHU3MBI

OTKpbITHE TPOTOHA U  HEUTpPOHA.
NzoTormsl. Anbda-pacna.
DNEeKTPOHHBIK M TO3UTPOHHBIM Oera-
pacnaa. ['aMma-uziydeHue

bu6morteka [IOK

https://m.edso0.ru/ff0d1162

27

OHeprusi CBSI3W HYKJIOHOB B  sJIpe.
SAnepHble peakuuu. fSnepHBIM peakTop.
[TpoGemsl, MEePCIEKTUBBI,
OKOJIOTUYECKHE  aCMeKThl  SIACPHOU
SHEPTreTUKHU

DneMeHTapHble 4YacTuilbl. OTKpbITHE
no3uTpoHa. MeToapsl HaOMIOAEHUS H
PErucCTpalii  3JEMEHTApPHBIX YACTHII.
Kpyrneiii  cron «®yHnameHTadbHbIE
B3aMOJICUCTBUS. Enunctso
(bu3nuecKOU KapTUHBI MUpa»

bu6moreka [IOK

https://m.edsoo0.ru/ff0d1356

bu6moreka [IOK

https://m.edsoo.ru/ff0d0e38

28

OTansl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe ¥  MHUPOBO33PEHUYECKOE
3HAYEHHUE acTPOHOMMH. Buja 3BE31HOTO
Heba. Co3Be3nus, spKHE 3BE3bI,
IUIAHETHI, WX BHAUMOE JBHIKCHHE.
CoiHeyHas cucreMa

Connie. CoyHeyHast  aKTUBHOCTb.
Uctounuk sueprun CoJiHIla U 3BE3]T

29

3BE3 b1, ux OCHOBHbBIC
XapaKTEPUCTUKU.  3BE3Abl  TJIABHOW
[IOCJIEI0BATEIBHOCTH. Buyrpennee
CTPOCHHUE 3BE3 L. CoBpemeHHbIE
NPEACTABICHUS O IPOUCXOXKICHUM U
sBosronu CosHIa U 3BE3]

Mneunsid Ilyre — Hama ['anmaktuka.
[lonoxenne n nBuxenne ConHoa B
lanaktuke. I'anaktuku. Ye€pHble IbIpbI
B sJIpax rajJakTHK
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Bcenennas. Pa3Oeranue — rajakTuk.
Teopus bosnbmioro B3pbIBA.
30 | PenukroBoe H3JIy4YECHUE.
MeraranakTuka

Hepemennsie npo6iieMbl aCTPOHOMUU

KonTponpHast  pabora  «DJIEMEHTHI
ACTPOHOMHH U acTPOPUIUKI

Ob6o6maromuii ypok. Pons ¢usuxu u
31 | actpoHoMuMM B DKOHOMHYECKOIA,
TEXHOJIOTHYECKOM, COITMATBHON |
TUYECKON  cdepax  JIeATeTbHOCTH
YeoBeKa

O6oOmatomuii ypok. Pombs u mecto
(U3UKN ¥ aCTPOHOMMHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

32 | O6obmaromumii YPOK. Ponb
¢uznueckoit Teopun B (HOPMHUPOBAHUU
MpeACTaBICHUHN 0 (PU3UIECKON KapTHHE
Mupa

O6o0maromuii YPOK. Mecto
(bu3uYecKoi KapTHUHBI MUpa B OO0IIEM
Py  COBPEMEHHBIX  €CTECTBEHHO-

33 .
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

PesepBHBIil  ypok. MarauTtHoe mOJIE.
DneKTpOMarHUTHAsT UHTYKIIHS

PesepBHbiil  ypok. Onrtuka. OCHOBBI
34 | cienuagbHOM TEOPHUH
OTHOCHUTEIIbHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

Pesepnniii ypok. KBanTOBas ¢usuka.
35 | DnemeHThI aCTPOHOMUU u
acTpopU3NKH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

35

6. MIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OBPA3OBATEJIbHOM IMPOTPAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsieMble NpeAMeTHBIE Pe3YJbTATHI 0CBOCHHSA
o0pa3oBaTeIbHON NMPOIrPaMMBbI

JleMOHCTpHpOBaTh Ha TMpUMepax poJib U MecTo (GU3MKH B (POPMUPOBAHUU

10.1 COBPEMEHHOM Hay4HOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOM TEXHUKU M

TEXHOJIOTHH, B PAKTUYECKON JIEATEIIbHOCTH JIFOJAEH
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10.2

Y4uTBIBaTh TPAHUIBI MPUMEHEHHS HM3YyYCHHBIX  (U3NYECKUX  MOJCICH:
MaTepuaibHasi TOUKa, HHEePIHAIbHAS CUCTeMa OTCYETa, aOCOIFOTHO TBEPIOE TEIIO,
WJICATIbHBIN Ta3; MOJEINA CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUYCUYHBIN
ANEKTPUICCKHI 3apsi]l — MPU pelIeHUH (PU3NIEeCKHUX 3a1a4

10.3

Pacno3naBaTh (u3mueckue sBIEHUS (MPOLECCH) W OOBICHATH WX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU CTPOEHHUS BELIECTBA U
AEKTPOJUHAMUKHU: PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE MAaJEHHE TeJ, JBWKEHHME [0 OKPYKHOCTH, HHEpIu,
B3auMo/iericTBrE Tel; U Py3us, OpOyHOBCKOE JIBHKEHUE, CTPOCHUE KHUIKOCTEH
u TBEPABIX TeN, H3MEHEHHEe 00bEMa Teln NpU HarpeBaHuu (OXJIaXKJIECHUN),
TEIUIOBOE paBHOBECHE, WCIIApEHUE, KOHJIEHCAllUsl, IaBJIeHNe, KpUCTauIM3alus,
KHUIIEHHE, BJIAXXHOCTh BO3/yXa, MOBBIIIEHUE JIaBJIEHUS T'a3a IpU €ro HarpeBaHUHU
B 3aKpbITOM COCYJE, CBSI3b MEXKJy IlapaMeTpaMHM COCTOSHHUS Ta3a B
M30IpoIieccax; IEKTPU3aLUsl Tell, B3aUMOJIeHCTBUE 3apsiI0B

10.4

OnuceiBaTh MEXaHHYECKOE JBWKCHUE, WCIOJIb3yd (PU3NYCCKHE BEIMYUHBL:
KOOpJIMHATa, MyTh, IEPEMEIEeHUEe, CKOPOCTh, YCKOpPEHHE, Macca Telia, CHhJa,
UMITYJIBC TeJla, KHHETHYECKash SHEPTHs, NOTCHIIMAIbHAS YHEPTUs, MEXaHHIECKas
paboTa, MeXaHHWYEeCKass MOIIHOCTh;, IPH OIHMCAHWW TPABWIHHO TPAKTOBAThH
(Gu3HYECKU CMBICT HCHOJB3YeMBIX BEIHYHMH, WX OOO3HAYCHUS W CIUHUIIBI,
HaxoJUTh (POPMYJIbI, CBA3BIBAIONINE TAaHHYIO (PU3UYECKYIO BEIHUMHY C APYTUMU
BEITUYMHAMHU

10.5

OnuceiBaTh HM3Y4YCHHbIE TEIUIOBbIE CBOMCTBA Tel M TEIUJIOBBIE SBJICHUS,
ucnosb3ys (U3MYecKHe BENMYMHBI: JaBJICHHE Trasza, TemIeparypa, CpeaHss
KMHETHYEeCcKasi SHEPrusl Xa0TUUECKOI0 IBUXKEHHUS MOJIEKYJ, CpeJHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsS dHEprus, pabora rasa,
K03 (PUIMEHT TMOJe3HOro JAEWCTBHUS TEMJIOBOTO MABUTATENs; MPU OIMNUCAHUU
IPaBWIBHO TPAKTOBaThb (PU3MYECKUNA CMBICT HCIOJIb3YEMBIX BEIMYUH, HUX
0003HAaYeHUs ¥ EIUHUIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIINE JaHHYIO
(bu3MYecKy0 BEIMYHUHY C PYTUMH BEIMUYUHAM

10.6

OnuceiBaTh M3y4eHHBIE DJIECKTPUUECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUECKUE
SIBJIICHUA (ITPOLIECCHI), UCTONB3YS (PM3MUECKHE BENUUYMHBI: DJEKTPUUECKUN 3apsi,
ANEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJs, MOTEHIIUAl, Pa3HOCTh MOTEHIIUAIOB;
Opy OMHCAHMM TPABHIBHO TPAKTOBAaTh (DU3MUECKUN CMBICH HCIOJIB3YEMBIX
BEJIMYMH, MX OO0O3HAUEHUS M EIUHHIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JTaHHYIO (DM3UYECKYIO BEJIHMUUHY C IPYTUMHU BEIMUYMHAMU

10.7

aHAM3UPOBaTh (PU3MUECKHE TPOIECCHl U SIBICHUSA, HCIONb3ysd (PHU3NYECKHEe
3aKOHBI ¥ IPUHIIUIIBL: 3aKOH BceMUpHOTo Tarotenus, I, I u 11l 3axonsr HeroToHa,
3aKOH COXpPAaHEHMUS MEXAHUYECKOW DJHEPIUHM, 3aKOH COXPaHEHUsS HWMIIYJbCa,
IPUHLIUI CYNEPIO3ULIMK CHUJI, IPUHLHUII PABHONPABUS HHEPLUHUAIBHBIX CUCTEM
OTCYETA; MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUI0 CTPOEHHUSI BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEW KMHETHUYECKON HEPTUH TEIUIOBOTO JABMKEHHS MOJIEKYII C
a0COMIOTHON TeMIIepaTypoil, MepBbIi 3aKOH TEPMOJAUHAMUKH; 3aKOH COXpPaHEHUS
JNEKTPUYECKOTO 3apsna, 3akoH KynmoHa; mpu 3TOM pasnuyaTh CIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA, €r0 MaTEMaTHYeCKOE BBIPAKEHUE M YCIOBUS (TPaHUIIBI,
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007aCcTH) TPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC NMPHHLMIBI JCHCTBUS MAIlWH, TPHOOPOB M TEXHHUUYECKHX
YCTPOMCTB; pa3inyarh yCIOBHS UX OE30MACHOTO HCIIOJIb30BAHMS B TOBCETHEBHOM
KU3ZHU

10.9

Brimomaare OKCIICPUMCHTHI 110 UCCIICAOBAHUTIO q)HSI/I‘IGCKI/IX SIBJICHUH U mpoueccoB
C MCHOJIB30BAHMUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; IPH 3TOM (HOPMYIHPOBATH
npoOiieMy (3a1a4y) U TUIIOTE3y YIeOHOTO IKCIIEPUMEHTa, COOMpATh YCTAHOBKY U3
IPEII0KEHHOTO 000PYI0BAHUS, TPOBOIUTH OTBIT U (POPMYIIUPOBATH BBIBOIBI

10.10

OcCymecTBIATh NPsIMBbIE W KOCBEHHbBIE H3MEPEHHs (PU3MUECKUX BEIHYWH; MPU
9TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT M HCHOJb30BaTh H3BECTHBIE
METO/IbI OLIEHKH ITOTPEIIHOCTEN NU3MEPEHUN

10.11

HccnenoaTh 3aBUCUMOCTH MEXAY PU3NUECKUMU BEJIMYMHAMU C UCIIOJIb30BAHUEM
NpSMBIX HM3MEPEHMH; MpPU O3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBHCHUMOCTH (PM3MYECKUX BEIMYMH B BUJE TaOIHI] U
rpaduKoB, JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBaHUS

10.12

CoOmromate mpaBmiia 0€30MAaCHOTO TpyAa TpPH TPOBEJACHUH WCCIICIOBAHUA B
paMKax yd4eOHOTO »SKCIHEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOH W IMPOEKTHOU
JESTEILHOCTH C WCIOJh30BAaHUEM H3MEPUTEBHBIX YCTPOWCTB W JIAOOPATOPHOTO
000pyI0BaHUS

10.13

Pemate pacuérHple 3a7aun ¢ SIBHO 3aJaHHOW (DU3UYECKON MOJIEIBIO, MCIOIB3YS
(u3nyeckre 3aKOHbI U MPUHIUIBI; HA OCHOBE aHallM3a YCJIOBHS 3aJa4l BHIOMpPATh
(GUBUYECKYI0O MOJIeNb, BBIIEHATh (U3UYECKHE BEIUYHUHBI HW  (OPMYIIHI,
HeoOXouMble a7 e€ pelieHus, IPOBOJUTh Pacu€Thl U OLEHUBATH PEATbHOCTh
MOJIy4€HHOTO 3HAYeHUsI (PU3NUECKON BEIUUHHBI

10.14

Pemate xadecTBeHHBIE 3aaa4u:. BBICTpaKWBATb JIOTUYCCKH HEIIPOTHBOPCUHUBYIO
LOEIMOYKY paCCY)KI[CHI/Iﬁ C OHOpOI>'I Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH H
(1)I/ISI/ILICCKI/I€ SABJICHHUA

10.15

Hcnonb3oBarth npu penieHUH y4eOHBIX 3a7jad COBpeMEHHble MH(GOpPMAIMOHHbIE
TEXHOJIOTUH JUIS TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMN U TPEACTaBICHUS
yueOHOM ¥ HayYHO-MOMYJSIpHOM HWHGOPMALUK, TOJYYEHHON U3 Pa3lIuYHbIX
UCTOYHUKOB; KPUTHUECKU aHAITU3UPOBATH MOJTydaeMyro HH(OPMAIIHIO

10.16

[IpuBoMTH TpUMEpHl BKIAJa POCCUUCKUX M 3apYyOEKHBIX YYEHBIX-(U3UKOB B
pa3BUTHE HAayKd, OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIETO MHpAa, B pa3BUTHE
TE€XHUKH U TEXHOJOTHM

10.17

Hcnonb3oBaTh TeopeTHyecKUe 3HaHUS MO (U3UKE B MOBCEAHEBHOW KU3HU IS
obecrieueHrs 0€30MACHOCTH TpH OOpalleHuu ¢ mpubopaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, ISl COXPaHEHHS 3J0POBbsl U COOMIOACHUSI HOPM KOJOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEN cpene

10.18

PaGotath B Tpymme ¢ BBIIOJIHEHHEM PAa3IMYHBIX COLMUAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIBI, PAlMOHAIBHO pACIPENeNsITh OOS3aHHOCTH U
IUIAHUPOBATh  JACSITENBHOCTh B  HECTAHJAPTHBIX CHUTYalHsIX, aJeKBaTHO
OLIEHMBATh  BKJAJ  KaXJOr0 M3  YYaCTHUKOB TpyHIbl B  pEILICHHE
paccMaTpuBaeMoi mpoOIeMbl
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11 KJIACC

Kox
npoBepsieMor
0 pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI OCBOCHUSI
o0pa3oBaTeIbHON NPOTrPaAMMBbI

111

JleMOHCTpHpOBAaTh HA NpPUMEpax pojib U MecTo (GHU3UKH B (HOPMHPOBAHUU
COBPEMEHHOM HAay4yHOM KAPTHUHBI MUPA, B PA3BUTHM COBPEMEHHOW TEXHUKU H
TEXHOJIOTHM, B IPAKTUYECKON NEATEIBbHOCTH JIIOAEH, LEJIOCTHOCTh U E€IUHCTBO
(bu3nvecKoi KapTHHBI MUPa

11.2

VY4YuTHIBaTh TPAaHUIBI TPUMEHEHHUS M3YYEHHBIX (PU3NYECKUX MOJIENICH: TOUCUHBIN
JNEKTPUYECKUI 3apsijl, sACpHas MOJEIb aTOMa, HYKJIOHHAs MOJEIb AaTOMHOTO
sipa P pelieHnH PU3NYECKUX 3a1a4

11.3

PacnoznaBate ¢usnueckue sBIEHUS (IPOLECCH]) M OOBACHATH UX HA OCHOBE
3aKOHOB JJEKTPOJMHAMHMKHN M KBAHTOBOM (DM3UKH: 3JIEKTpUUECKask IPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JIEHCTBUS TOKAa, B3aMMOJEHUCTBUE
MarHuTOB, DJICKTPOMArHWTHAs WHAYKIHS, JICWCTBHE MAarHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsl, JJIEKTPOMArHWTHBIE KoJeOaHWs W
BOJIHBI, MPSIMOJIMHEIHOE pacHpOCTpaHEHUE CBETa, OTPaXEHHE, IMPEIOMIICHHUE,
uHTephepeHIys, IUQpaKIus ¢ TOJIpU3alUs CBETa, IUCIIEPCHS CBETa,
dhoTtornexkrpuueckuii A3pdext (hoTodrddeKT), CBETOBOE NaBlIeHNE, BOSHUKHOBEHHE
JUHENYaTOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAasd M HCKYCCTBEHHas
paznoaKTUBHOCTb

114

OnuceiBaTh U3YyYEHHBIE CBOMCTBA BEIECTBA (AJIEKTPUYECKHE, MarHUTHEBIE,
ONTUYECKUE,  JAJNEKTPUYECKYI0  IPOBOJUMOCTh  pa3IUYHBIX  Ccped) |
ANIEKTPOMArHUTHbIE SIBJIEHUS (TIPOLIECCHI), UCIOJNB3YS (DU3MUYECKUE BETUYMHBI:
ANEKTPUYECKHI 3apsijl, cuja TOKa, AJIEKTPHUYECKOE HaIpsHKeHUE, AIIEKTPUYECKOe
COMPOTHBIIEHUE, pa3HOCTh mnoTeHiuanoB, OJC, pabora TOKa, HHIYKIUA
MarHUTHOTO TOJisA, cuia Amrmepa, cuia JlopeHla, WHIYKTUBHOCTh KAaTYILKH,
SHEPrus MEKTPUYECKOTr0 M MarHUTHOTO TOJeH, MeproJl U 4acToTa KoyieOaHuil B
Koje0aTeIbHOM KOHTYpe, 3apsAl U CHiIa TOKa B Ipollecce TapMOHHUYECKHX
JNIEKTPOMArHUTHBIX KoJieOaHuM, (OKyCHOE pacCcTOsHME U ONTHYecKas Ccuiia
JUH3bI; TpPH  OMNHCAHUU TPABUIBHO  TPAaKTOBaTh  (PU3UYECKHH  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS U E€IMHHUIIBI; yKa3bIBaTh (HOPMYIIBL,
CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUMHY C APYTUMU BETUYMHAMU

115

OnuchiBaTh HU3YyYEHHBIE KBAHTOBBIE SBJICHMS M IPOLECCHI, MHCHOJb3Ys
¢u3nyeckue BETUYMHBI: CKOPOCTh 3JE€KTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U
4acToTa CBETa, HHEPrusl M HUMIyJIbc (DOTOHA, MEpuoj MoJiypacnajaa, SHEPrus
CBSI3M AaTOMHBIX fJe€p; HpPHU ONHUCAHUM MPABHIBHO TPAKTOBAaTh (PU3UUECKHIL
CMBICJ HCHOJb3YEMBIX BEIWYMH, UX OOO3HAUEHHWS U €IUHUIIbI; YyKa3bIBaTh
(GopMynbl, CBS3BIBAIOIIME JIAaHHYIO (U3MYECKYI0 BEIMYUHY C JPYTrUMH
BEJIMYMHAMM, BBIYUCIIATH 3HAUCHNUE (PU3NUECKOI BEIMYMHBI
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11.6

Ananu3upoBaTh (U3NYECKUE NPOIECChl M SBICHUSA, HUCIONB3YS (U3NUYECKUE
3aKOHBI ¥ MPUHLUIMBL: 3aKOH OMa, 3aKOHBI MMOCIEIOBATEIBHOTO U MapaJUIETLHOTO
COCIMHEHUS ITPOBOJHUKOB, 3aKOH Jlkoyns — JleHna, 3akOH 2JI€KTPOMAarHUTHOM
WHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPaHEHHs CBETA, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEJIOMJICHHs CBETa, ypaBHeHHe DifHmTelHa it (horodddekra,
3aKOH COXpaHEHHWs SHEPrHH, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsi/ia, 3aKOH COXpaHEHHsI MAaCCOBOTO YHMCIIA, OCTYyNaThl bopa,
3aKOH  PaJMOAKTHBHOTO  pacmaja; IMpH 3TOM  pa3Iu4aTh  CIOBECHYIO
(GopMynUpPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBHUS (TPAHUIIBI,
0051acTH) MPUMEHUMOCTHU

11.7

OHpCI[GJ'ISITI) HAIpaBJICHUEC BCKTOPA MHAYKIWUHW MArHvuTHOI'O IIOJIA IMPOBOAHHKA C
TOKOM, CHJIbl AMIiepa u cuiibl JlopeHna

11.8

Crpouth U ONuChIBaTh M300pa’KEHUE, CO3/1aBaeMOE IUIOCKUM 3€pKajloM, TOHKOMN
JIMH30U

11.9

Brimonaare OKCIICPUMCHTEI 110 UCCIICTOBAHUTIO (1)I/I3I/II-IGCKI/IX SIBJIEHUU U mponeccoB
C HCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHMI; MpU 3TOM (HOPMYIUPOBAThH
npo6seMy (3aavy) U TUMOTE3Y Y4eOHOTO IKCIEPUMEHTA, COOUPATh YCTAHOBKY M3
MPEI0KEHHOT0 000PYAOBAHMUS, TPOBOJUTH OIIBIT M (POPMYITHPOBATEH BHIBOIBI

11.10

OCYII_IGCTBJ'ISITB MMpAMBIC U KOCBCHHBIC U3MCPECHUA (bHSI/I‘IeCKI/IX BCJIMYMH, IIpHU 3TOM
BBIOMPATH ONTHUMAJIbHBIN CIIOCOO M3MEpPEHUS U UCIOIb30BaTh U3BECTHBIE METO/IbI
OIICHKH MOTPEIIHOCTEN U3MEPEHU I

11.11

HccnenoBaTh 3aBUCUMOCTH (U3UYECKAX BEIWYHH C HCHOJIH30BAHUEM MPSIMBIX
M3MEPEHUH; TPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (MKCHPOBATH PE3YJIbTAThI
MOJTYyYCHHON 3aBUCHUMOCTH (DU3UYECKUX BEIMYMH B BHJIE TAOIUIl U TPadUKOB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTATaM HUCCIICAOBAHUS

11.12

CoOmroate mpaBmia 0€30MacHOTO TpyAa TPU IMPOBEJCHUU HCCICAOBAaHUU B
paMKax y4eOHOTO O3KCIEpPUMEHTa, Y4eOHO-HCCIIeOBATEIILCKOW M IMPOCKTHOU
JIESITEIBHOCTH C UCIIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pynOBaHMS

11.13

Pemars paC‘IéTHHe 3aJa4yu C sIBHO 3a,I[aHH01>i (1)I/ISI/I‘ICCKOI71 MOJCIIbIO, HCIIOJIb3YA
(I)I/ISI/I‘IGCKI/IG 3aKOHBI U IPUHIMUIIBI; HA OCHOBC aHAJIM3a YCJIOBUS 3alavuu BBI6I/IpaTL
(I)I/ISI/I‘IGCKYIO MOACIb, BBIACIIATH q)HSI/I‘leCKI/Ie BCINYHNHBI H (bOpMyJ'IbI,
HCO6XOI[I/IMI>IG oIS eé peuiCHusA, IIPOBOAUTD paC‘léTLI H OLCHUBATHL PCAJIBbHOCTDb
IMOJIYYCHHOI'O 3HAUCHUA (1)I/ISI/I‘IGCKOI‘/'I BCIINYHHBI

11.14

Pemate kauecTBEHHBIEC 3aJayu: BBICTpAUBATh JIOTUYCCKHU HCIIPOTHUBOPCUYNBYIO
LCIIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha M3YYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTU H
(I)I/ISI/I‘IGCKI/IG SABJICHUA

11.15

Hcnonb3oBaThk mpu pemeHUH y4eOHBIX 3aJady COBPEMEHHbIE WH(pOpPMalMOHHbIE
TEXHOJIOTUH ISl TOMCKA, CTPYKTYPUPOBAaHMS, UHTEPIpPETAllMU U HPEACTaBICHUS
y4yeOHOIl M HayyHO-NOMYJISIpPHOM HWH(POpPMALUKU, TMOIY4YeHHOH U3 pa3IMYHbIX
MCTOYHUKOB; KPUTUYECKH aHAIM3UPOBAThH MOJTydaeMyro HH(POpMAaLIUIO

11.16

OOBSCHATH MIPUHIUIIBI JehcTBUA MalllHrH, HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB;
pa3jinviaTth yCJIOBUSA UX 0€30I1aCHOr0 UCIIOJIL30BaHUs B MOBCEIHEBHOM KH3HU
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11.17

[IpuBoauTh TpHUMeEpHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTMI

11.18

Hcnonn3oBarn TCOPCTUUCCKHUEC 3HAHUA I10 (1)I/I3I/IK6 B HOBCCHHGBHOﬁ KU3HHU JIA
obecrieyeHnss 0€30MaCHOCTH TMPH OOpALICHHH C TPUOOPAMU U TEXHUYECKUMHU
yCTpOMCTBaMH, [UIsl COXPAaHEHUs 370POBbs U COONIOIEHUSI HOPM SKOJIOTMUYECKOTO
MOBEJICHUS B OKPYXAIOIIEH cpee

11.19

PaGoratb B rpyIie ¢ BBIIOJIHEHUEM Pa3IMYHBIX COLIMAIBHBIX POJIEH, IJIaHUPOBATh
paboTy TIpymmbl, pPaLUOHAIBHO paclpeleNiaTh O00S3aHHOCTH M IUIAHMPOBATh
JeSITEbHOCTh B HECTAHJAPTHBIX CUTYaIUsAX, aJIEKBATHO OLIEHUBATh BKJIA/l KaXKJ0TO
13 YYACTHUKOB TPYIIIBI B PEIIEHNE paCCMaTPUBAEMOI TPOOIEMbI

7. MPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kon
pasnena

NpoBepsieMoro IIpoBepsiemble 31eMeHTHI COAEPKAHUS
3JieMeHTa

Kon

1

OU3NKA U METO/IbI HAYYHOI'O ITIO3HAHU A

®duzuka — Hayka o0 npupoje. HaydHble MeTOIbI MMO3HAHUA
1.1 oKpyxaromero mupa. Pojp skcmepuMmeHTa M TEOPHH B IPOIECCE
MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopaenupoBanue (uU3MYECKUX SBIEHWW W TporeccoB. Haydnbie
runoTe3bl. Ousnyeckre 3aKOHBI U TEOPHH. [ paHUIBI MPUMEHUMOCTH
1.2 dbusndeckux 3akoHOB. [lpuHnmm cooTBercTBHA. Posb M MecTo
bu3ukn B GOPMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B
MPAKTUYECKON S TEILHOCTH JIIOJICH

MEXAHUKA

2.1

KMHEMATHKA

Mexanuueckoe JABHMOKCHHUC. OTHOCHUTENBHOCTE MCXaHHUYCCKOI'O

211
nBxkenus. Cucrema orcuéra. Tpaektopus

[Tepemenienue, CKOpOCTh (CpeHsAs CKOPOCTb, MTHOBEHHAsI CKOPOCTH)
21.2 U YCKOpPEHHE MaTepHaTbHOM TOUKH, UX MPOEKIMU HA OCHU CUCTEMBI
koopauHat. CrokeHue nepeMelieHni U CI0KEeHUe CKOPOCTei

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JIBUXKEHHUE.
2.1.3 I'paduky 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U
nepeMeIleHUs] MaTepUabHOM TOUKU OT BpeMEHH

214 CBoOoiHOE MajieHne. Y cKopeHrne cB0OOOHOTO MaieHus

KpuBonuneliHoe nBukeHue. PaBHOMEpHOE IBMKEHHE MaTepHAIbHOU
2.15 TOYKH IO OKPY)KHOCTH. YTJOBas CKOpPOCTb, JHMHEWHAs CKOPOCTb.
[lepron u yactora. LleHTpOCTpEMUTENBHOE YCKOPEHUE

216 Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, ABMIKCHUC CHAPSAAO0B, LCIIHBIC

" pEMCHHBIC IIEPpCAAYN
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[Ipaktuyeckne pabotbl. M3MepeHHe MrHOBEHHOM  CKOPOCTH.
HccnenoBanue COOTHOLIECHUS MEXAY ITYTSMH, HPOUICHHBIMU TEJIOM
3a IOCIEAOBATEIIbHBIC pPAaBHBIE IPOMEKYTKH BpPEMEHH  IIpU

211 PaBHOYCKOPEHHOM [IBIDKCHHH C HaYalbHOM CKOPOCTHIO, PaBHOM
HyI0. M3ydeHne NBMKEHUS IIapHUKa B BI3KOW kuakoctu. M3ydenue
JIBYDKEHUS Teja, OPOIIEHHOTO TOPH30HTAIBHO
2.2 JMUHAMUKA
291 [Ipunnun otHocutensHOCTH ['anmumnes. IlepBwiii 3akoH HbroToHa.
o WHepiuaibHbIe CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHnunm cyneprno3uium Cul
Bropoit 3akon HproToHa A1 MarepruasbHOM TOYKH B MHEPLHAIBHOU
2.2.3 cuctreMe otcuéra (MCO). Tperuit 3akoH HeoToHa 15
MaTepHaIbHBIX TOYEK
294 3akoH BcemupHOTO TsAroTeHus. Cuia TspkecTH. IlepBas kocMudeckast
o CKOpocTh. Bec Tena
2.2.5 Cuna ynpyrocru. 3akoH ['yka
Cuna tpenms. Cyxoe TpeHue. Cuia TPEHHS CKOJBKEHUS U CHUJIA
2.2.6 Tperust nokos. Kosdduuument tpenus. Cuiia COMpOTHBICHUS MPU
JIBVDKEHUU TeJa B )KUKOCTH HITH Ta3e
997 [ToctynarenbHOE M BpalaTeNIbHOE JBH)KEHUE aOCOIIOTHO TBEPAOTO
o Tena
298 MOMEHT CHIIBI OTHOCUTENBHO OCH BpaiieHus. 1lnedo cunbl. Yenosus
o paBHoOBecus TBEpHOro Teaa B MCO
299 Texnuyeckue yCTpONCTBA: MOIIIUITHUKY, TBUKEHUE HCKYCCTBEHHBIX
o CIIyTHHKOB
[TpakTrueckue paboThl. 3yueHue nBuxkeHHs Opycka MO HaKIOHHON
IUIOCKOCTH TMOJA JCMCTBHEM HECKOJbKMX cuil. MccnenoBanue
2910 3aBUCUMOCTU CHJI YIOPYTOCTH, BO3HHMKAIOMIMX B JAedopmupyemoit
o OpyXHHE W PE3MHOBOM 00pasilie, OT BEIMYHHBI HX JehOopMallUH.
HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO Tela, UMEIOIIETO OCh
BpallleHUS
2.3 3AKOHBI COXPAHEHUM A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMbl MATCPHUAJIbHBIX TOYCK.

2:3.1 NmMiynbsc cuiibl 1 UISMEHEHHE UMITyJIbCca Tela
2.3.2 3akon coxpanenust umiyinsca B UCO. PeakTuBHOE IBHKEHUE
2.3.3 PaboTa cuibl
2.34 MOoOUTHOCTE CHIIBI
935 Kunernueckass oSHeprus MarepualpHOM Touku. Teopema o
A KHHETHYECKON SHEPTUH
[MorenmmaneHass oSHeprus. lloTeHIMaNbHAsS JHEPTHsl  YIIPYro
2.3.6 nedopMUPOBaHHOM NpykuHBL. [loTeHIMaNTbHAS SHEPTUs Tela BOIU3U

IMMOBCPXHOCTHU 3eMiun
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HOTGHL{I/IaHBHBIe U HCIOTCHLHHUAJIBHBIC  CHIJIbI. CBs3b pa6OTBI

2.3.7 HEMOTCHIIMANBHBIX CHJI C HM3MCHCHHEM MEXaHUYEeCKOW OSHEpruu
CUCTEMBI TeJI. 3aKOH COXPAaHEHHUSI MEXaHUUYECKOH SHEPTrun
2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHUS
239 TexHuyeckue YCTpOMCTBA: JABWKEHHE PAKET, BOJOMET, KOIIEp,
o IPYXHUHHBIN TTHCTOJIET
[Ipaktuueckue pabGoThl. M3yueHue CBSI3U CKOPOCTEH Tel TIpH
2.3.10 Heynpyrom yaape. MccrnenoBanue cBsizu pabOThI CHITBI ¢ U3BMEHEHUEM

MEXaHHYECKOM OHCPIUH TCJia

3 MOJIEKVJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIC  TIOJIOKEHHUS  MOJICKYJISIPHO-KHHETHYECKOH  TEOPHH.
311 bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep [ABWKEHUS U
B3aMIMO/ICHCTBUS YACTHI] BEIIECTBA
312 Mojieni CTpOCHHS Ta30B, KUIAKOCTSH W TBEPIBIX TeNl U OOBSICHECHUE
o CBOJCTB BEILIECTBA HA OCHOBE 3TUX MOJEIEH
3.1.3 Macca monekyn. KonmuectBo BemectBa. [ToctostHHast ABoraapo
314 TemmoBoe paBHOBecue. Temmepatrypa u e€ wusmepenue. Illkana
o temneparyp Lleabcus
315 Mopnens wuneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
h KUHETHYECKOU TEOPUU UIEATBHOIO ra3a
AOcomroTHasE TeMIepaTrypa Kak Mepa CpeIHed KHHETHYECKOMH
3.1.6 SHEPTHH TEIUIOBOTO BIDKEHUs dactwil raza. [llkama temmepatyp
KenbBuHa
3.1.7 VYpaBuenne Knaneiipona — Mennaeneesa. 3akon JlaibToHa
318 ['a3oBbie 3aKoHBI. M30mporiecchl B MICAUTHHOM ra3e ¢ MOCTOSIHHBIM
o KOJIMYECTBOM BEIIECTBA: U30TEPMa, H30X0pa, U300apa
3.1.9 TexHudeckne ycTpoicTBa: TepMOMETp, OapoMeTp
[Ipaktuyeckue padoThl. M3MepeHue Macchl BO3IyxXa B KJIACCHOM
3.1.10 koMHate. lccrnegoBaHue 3aBUCUMOCTH  MEXAYy IapaMeTpaMu
COCTOSIHUSI Pa3pEKEHHOT0 rasa
3.2 OCHOBbI TEPMOAMHAMUWKN
391 TepmouHamMuyeckast cucrema. BuytpenHss SHEPrus
o TEPMOIUHAMHYECKON CUCTEMBI M CIIOCOOBI €€ U3MEHEHHS
399 KonudectBo TennoTsl u paboTta. BHYTpeHHsIs SHEPTHsI 0 JHOATOMHOTO
o UIEAIBHOTO Ta3a
Bunel Temnonepenauu: TEIIONPOBOJAHOCTh, KOHBEKIIUS, U3ITy4YECHHUE.
3.2.3 TenmoéMmkocTh Tejla. YaenbHasd TEIUIOEMKOCTb BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IPU TETUIOTIepeaue
[lepBeIif 3aKk0oH TepMoauHAMUKU. lIpuMeHeHUE TepBOTO 3aKOHA
3.24 TEPMOJMHAMHUKN K Wu30mpoleccaM. ['padudeckas WHTepIpeTanus

paboTsl raza
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TeroBble MamuHbl. [IpyUHUMIBL  IEWCTBHUS TEIUIOBBIX MAalIWH.
395 [IpeoOpazoBanusi PHEpruM B TEIUIOBBIX MamuHaX. KoadduimeHt
o nojesnoro paeictBus (mamee — KIIJ[) TeruoBoii MamiuHbl 1M
Kapno u ero KII/I
Bropoii 3akoH TtepmonuHamuku. HeoOpaTtumocTh mponeccoB B
3.2.6 npupoae. TeruioBble  ABUTATENH. ODKOJOTHYECKHE  MPOOIEMBI
TETUTOPHEPTETHKHI
327 TexHudeckre yCTPOWMCTBA: JBUTATENh BHYTPEHHETO CropaHus,
o OBITOBO XOJIOJMIBHHK, KOHUIIHOHED
3.2.8 [IpakTnueckue padboTel. 3Mepenue yneiabHOM TEI0EMKOCTH
3.3 ATPETATHBIE COCTOSAHNSA BEILIECBA. ®A30BbIE ITEPEXO/IbI
[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kunenue. Y aenbHas
3.3.1 TEIUIOTa MapooOpa3oBaHusl. 3aBHCUMOCTh TEMIICPATyphl KHIICHUS OT
JTABJICHUS
332 AOcComoTHAs U OTHOCUTENbHAsI BIAXXHOCTh BO3/ayxa. HachileHHbIN
o nap
TBépnoe teno. Kpucrammueckue u aMmop@ubie Tena. AHU3OTPOIHS
3.3.3 cBOMCTB  KpuctauioB. JKumkme  kpuctamisl.  CoBpeMeHHBIC
MaTepHAaITbI
334 [InaBneHne W KpucTalIM3alus. YJenbHas TEIJIOTa IUJIaBJICHUS.
o CyGnumanus
3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
TexHuueckne ycTpoHCTBA: TUTPOMETP U ICUXPOMETP, KaJTOPUMETD,
3.3.6 TEXHOJIOTUM TOJy4EeHUS COBPEMEHHBIX MaTepuanoB, B TOM 4YHCIIE
HAaHOMAaTEpPHAaJIOB, © HAHOTEXHOJOTUHU
3.3.7 [IpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3yXa
4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA
411 DnekTpu3anys Ten. DIeKTpUUecKkuid 3apsan. [IBa BuAa 3MEKTPHUYECKUX
o 3aps/I0B
4.1.2 [TpoBOIHUKH, AUANEKTPUKH U TIOTYIIPOBOTHUKA
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3aunmoneiictue 3apsioB. 3akoH Kynona
DOnekTpuueckoe mojie. HampskEHHOCTh AIEKTPUYECKOrO  IMOJIA.
415 [punnun cynepno3unuu. JIMHUM HANPSHKEHHOCTH DIEKTPHUECKOTO
OJIS
416 PaGora cun snexktpocratuueckoro mois. [lotenuwman. PasHocTh
o OTEHITHAIOB
417 [IpoBOHUKN W JUDNEKTPUKU B MOCTOSSHHOM JIIEKTPHYECKOM IIOJIE.
o JmsnexTprueckas MpOHUIIAEMOCTh
418 OnektpoéMkocTh.  KonmeHcaTtop.  DIEKTpOEMKOCTh  IIOCKOTO
o KOHJICHCATOPa. DHEPrus 3apsHKEeHHOTO KOHIGHCATOpa
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TexHuueckue YCTPOMCTBA: 3JIEKTPOCKOIL, JIIEKTPOMETP,

4.19 AJIEKTPOCTATUYECKAsT  3allUTa, 3a3€MJICHHE  AJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IIPUHTED
4.1.10 [IpakTudeckue padboTel. Mi3MepeHue 3MeKTpoEMKOCTH KOHICHCATOPA
4.2 NOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYCoBUSL  CYIIECTBOBAHUS MOCTOSIHHOTO — AJIEKTPHYECKOTO  TOKA.
o Hcrounuku Toka. Cuita Toka. IToCTOSTHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma a5 yyacTka Lenu
493 DJEeKTpUYecCKOe  CONMPOTHBIEHHE.  YAEIbHOE  COMPOTHBIICHHUE
o BEILIECTBA
424 [MocnenoBarenpbHOE,  MapauleNbHOE,  CMEIIAaHHOE  COSAMHEHHE
o TIPOBOTHUKOB
4.2.5 Pabora snexrpuueckoro Toka. 3akoH Jlxxoyns — Jlenua
4.2.6 MONTHOCTH IIEKTPUUYECKOTO TOKA
anekTpoaBwkymas cwia (mamee — DOJIC) w  BHyTpeHHee
427 CONPOTUBIICHHE HWCTOYHMKA TOKa. 3akoH Oma i  MOJHOM
(3aMKHYTOM) AnekTprdeckoit emu. KopoTkoe 3aMbIkanme
498 DNEeKTPOHHAS TPOBOJAMMOCTH TBEPIBIX METAUIOB. 3aBUCHMOCTH
o COMPOTHBIICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTh
4.2.9 DIIeKTPpUYECKUI TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITyYKOB
[TonynpoBonuuku. CoOcTBEHHass U MpPUMECHas MPOBOAMMOCTH
4.2.10 noynpoBogHUKOB. CBoiicTBa p-n mnepexona. IlomynpoBogHUKOBBIS
pUOOPHI
4211 DONEeKTpUYECKUH TOK B JJEKTPOJIMTAX.  DJIEKTPOJIUTUYECKAS
o JUCCOLUAMS. DIEKTPOIIN3
DIIEKTPUUYECKUI TOK B raszax. CamocTosTenbHbIN u
4212 HECaMOCTOSITEIbHBIA pa3psa. Pa3nmuduHble THUITBI CaMOCTOSATEIHLHOTO
pazpsga. Monnus. [1nazma
Texnudyeckne ycTpoiicTBa: aMmmepMeTp, BOJBTMETP, pPEOcCTar,
UCTOYHUKHU TOKa, ANIEKTpOHArpeBaTeNIbHbIC pudopHI,
4.2.13 AJICKTPOOCBETUTEIIBHBIE MPUOOPBI, TEPMOMETP  COMNPOTHUBIICHUSA,
BaKyyMHBII THO/I, TEPMHUCTOPBI u dboTOpe3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JTMOJI, TaJIbBAaHUKA
[IpakTnueckue paboThl. M3ydeHHe CMEHMIAaHHOTO COEAMHEHHUS
4214 PE3UCTOPOB.
M3mepenne OJIC wuctouyHmka TOKa M €0  BHYTPEHHEro
comnpoTuBieHus. Habmoaenne snekTponnsa
11 KJIACC
K Kon
oA NpoOBepPsIeMOro IIpoBepsiemMble 3JIeMEHTHI CO/IeP:KAHUSA
pa3jiena
3JIeMeHTa
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OJIEKTPOAMMHAMUKA

4.3 MAI'HUTHOE ITIOJIE. DJIEKTPOMATHUTHASA MHAYKIUA

43.1 ITocTtostHHbIE MarHuThl. B3anMoielicTBHE MOCTOSHHBIX MArHUTOB
MarnutHoe mone. Bekrop MarHMTHOM HMHAYKuuu. IIpumHiumn

4.3.2 cyneprno3uiuu. JluHum MarHuTHOM wMHAyKIuU. KapTuna JmMHHN
MarHMTHOM MHAYKIIUU TOJISl TOCTOSIHHBIX MarHUTOB
MarauTtHOE TIOJNIE TPOBOAHMKA ¢ TOKOM. KapruHa nuHui moJist

433 JUITMHHOTO ~ TPSIMOTO  TPOBOJHUKA M 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJIHMKA, KAaTymKu ¢ TokoM. OmbIT Opcrena. B3zaumoneiictue
MIPOBOJIHUKOB C TOKOM

4.3.4 Cunia AMmriepa, €€ MOIyJb ¥ HalIPaBJICHHUE

435 Cuna Jlopenia, e€ Moaynb U HampaBieHHe. J[BIKeHUE 3apsKeHHOU
YacTUILIBI B OJJTHOPOJIHOM MarHUTHOM noJie. PaboTa cuisl Jlopenia

4.3.6 SIBiieHUE MEKTPOMArHUTHON HHITYKIIUU

4.3.7 [ToTox BEKTOpa MarHUTHOM MHAYKIIUN

4.3.8 OJIC nHaykuuu. 3aKOH JEeKTpOMarHuTHON nHayknu dapanes

43.9 BuxpeBoe snektpuueckoe mnoisie. 3/C WMHIYKOIMM B TPOBOJHHUKE,
JBIDKYIIEMCSI TIOCTYIATEIHHO B OJTHOPOJTHOM MAarHUTHOM TI0JIE

4.3.10 [IpaBumno Jlenma

4.3.11 NunyktuBHOCTD. SIBNneHne camonHaykiuu. DJIC camonHIyKInu

4.3.12 DHeprusi MarHuTHOTO TIOJIS KaTYIIIKA ¢ TOKOM

4.3.13 DNEKTPOMAarHUTHOE TI0JIe
TexHuyeckue yCTpOICTBA: IMOCTOSIHHBIE MAarHUTBI, AJIEKTPOMArHUTHI,

4.3.14 AJIEKTPOJIBUTATEIb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHII, MHIYKITHOHHAS
neyb
[TpakTrueckue paboThl. M3yueHue MarHUTHOTO MOJS KaTYHIKU C

4.3.15 ToKOM. MccrmenoBanue neWCTBUS MOCTOSTHHOIO MarHUTa Ha PaMKy C
TokoM. MccienoBanue sIBICHUS AIEKTPOMArHUTHOW WHIYKLIUN

5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarenrHas cucTema. CBO6OI[HBI€ KoJIeOaHuUs. rapMOHI/IquKI/Ie

>11 konebanus. [lepuon, yacrtora, ammuryna u ¢asa konedaHui
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTHyecKuil MasiTHUK
513 VYpaBHeHHe rapMoHuWYeckux Kkonebanuil. KunHemarumdeckoe u
o JUHAMUYECKOE OIMMCaHuEe KOJIeOATeIbHOTO ABUKECHHS
[IpeBpaiienue SHEPruM HpU TapMOHUYECKHX KoleOaHusx. CBs3b
514 aMIUTMTYABl KOJEOAaHUH MCXOJHOW BENUYHMHBI C aMIUIUTyJaMU
KOJIeOaHUH €€ CKOPOCTU M YCKOPEHUS
Konebarenpublit KOHTYp. CBOOOHBIC AIEKTPOMArHUTHBIE KOJICOAHUS
5.15 B HUJCaTbHOM  KoJeOaTeNbHOM KOHType. AHAJIOTUS  MEXIy

MCXaHNUYCCKUMHU H IJICKTPOMArHUTHBIMU KOJICOAHHSIMH. q)opMyna
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Tomcona

5.1.6 3aKOH COXpaHECHHSI SHEPTUU B UACATLHOM KOJICOATEIbHOM KOHTYPE
517 BreinykneHHbIe MeXaHHUECKUe Kojiebanus. Pezonanc. PezonancHas
o KpuBast. BRIHY)K/ICHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHUSI.
5.1.8 [lepemennsiii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
519 MOoONIHOCTh TMEPEMEHHOTO TOKa. AMIUIUTYJHOE | JIEHCTBYIOIIEE
o 3HAYEHHE CUJIBI TOKA U HAIIPSOKEHUSI
Tpancpopmarop. IlpowsBoncTBo, mepemada u  HOTpeOiieHHE
5.1.10 NEKTPUYECKON IHEPrUH. DKOJIOTMYECKUE PUCKU MPHU MPOU3BOJICTBE
o DIIEKTPUIECKOM dHepru. KyabsTypa HCIob30BaHus DIIEKTPOSHEPTUU
B IIOBCETHEBHOM KU3HH
5111 Texnuyeckue ycrpoiicTBa: ceiicMorpad, 3IEKTpUYECKUI 3BOHOK,
o JINHUY 3JIEKTPOTIEpEIay
[IpakTnueckue pabotTel. MccnepoBaHue 3aBUCHUMOCTH —TEpHOAA
5112 MaJbIX KOoJieOaHUU Tpy3a Ha HUTH OT JUIMHBI HUTH M MAaccChl rpysa.

HccenenoBanue INEpEMEHHOTO TOKA B LEMHM M3 IOCIENOBATEIBHO
COEMHEHHBIX KOHJEHCATOPA, KaTyIIKH U PE3UCTOpa

5.2 MEXAHUWUYECKHWE U DJIEKTPOMAT'HUTHBIE BOJIHBI
MexaHndeckue BOJIHBI, YCJIOBUS pacnpoctpanenus. llepuon.
5.2.1 CKOpoCTh pacnpoCTpaHeHHs W JMHa BOJIHBL [lomepeunble u
IPOJOJILHBIE BOJTHbI
5.2.2 HNuTtepdepenius n qudpakiius MEXaHHIECKUX BOJIH
593 3Byk. CkopocTth 3Byka. ['pomkocTh 3Byka. Bwicota Tona. TemOp
o 3ByKa
DNeKTpOMarHUTHbBIE BOJIHBI. YcnoBus U3ITy4eHUS
5.2.4 3JIEKTPOMArHUTHBIX BOJIH. B3aumuast opuenTanus BekropoB E, B u v
B JIEKTPOMArHUTHOM BOJIHE B BaKyyMe
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HHE, MPEIOMIICHHE,
5.2.5 TOJIsIpU3aIus, audpakius, uHTepPepeHIus. Ckopoctb
ANEKTPOMArHUTHBIX BOJIH
596 [lkana 57eKTPOMAarHUTHBIX BOJH. [IprMeHeHue 3IeKTpOMarHUTHBIX
o BOJIH B TEXHHKE U OBITY
597 [lpuHnunbel  paguocBsi3y W TeleBUAeHUs.  Paguonoxarus.
o DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CpeIbl
Texuuueckue yCTpoiicTBa: MY3BIKaJbHBIE WHCTPYMEHTHI,
5.2.8 yIbTPa3BYKOBasi JAMAarHOCTHKA B TEXHUKE M MEIUIMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neun
5.3 OIITHUKA
531 [IpsimonuHelHOe pacHpoCTpaHEHHWE CBETa B OJHOPOJHOW cpeje.
o Jlyu cBeta
532 OtpaxkeHue cBeTra. 3akOHBI OTpakeHuss cBera. lloctpoenre

I/I306pa>KCHI/H\/'I B INTOCKOM 3CpKaJic
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[penomnenue cBera. 3aKOHBI TpeNiOMICHUST CBeTa. AOCOIFOTHBIM

533 II0Ka3aTellb MPETOMIIEHUS
534 IlomHoe BHyrpeHHee oTpaxenue. [IpenenbHBIM  yroa  IIOJHOTO
o BHYTPEHHETO OTPaKEHUSI
5.35 Jucnepcus cBera. CiioxxHbli cocTaB 6enoro cera. L{ser
Colwupatomue u pacceuBaromue JduH3bl. ToHkas auH3a. DokycHoe
536 paccTossHME M ONTHYecKas cuia TOHKOM JuH3bl. IlocTpoenue
o H300pakeHHii B COOMPAIOIINX W pacCEeHBAONIMX JMH3ax. PopMmyria
TOHKOH JIMH3BI. Y BEIIMUEHHE, TaBacMOe JIMH30H1
5.3.7 [Ipenensl TpUMEHUMOCTH TEOMETPUYECKON ONTUKH
WNnrepdepennuss  cBera. KorepeHTHble UCTOYHHMKH. Y CJIOBHUS
5.3.8 HAOIOJICHUSI MaKCHMYMOB M MUHHMYMOB B HHTEp(EpEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHKOB
Hudpakums ceera. [udpaknuonnas pemérka. YcnoBrue HaOIOICHUS
5.3.9 TJIABHBIX MaKCUMYMOB TIPH TaJICHUH MOHOXPOMATHYECKOTO CBETa Ha
TU(GPAKIHUOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cBeta
Texnuueckue YCTpOMCTBA: OYKH, JIyna, doToamnmapar,
5.3.11 MPOCKIIMOHHBIM  ammapar, MHKPOCKOM, TEJIECKON, BOJIOKOHHAS
ONTHKA, TUGPAKIIMOHHAS PEIIETKA, TOISPOU]
[Ipaktnueckue paboTel. M3MmepeHwe moKazaTens MPEIOMIICHHUS.
5.3.12 HccnenoBanue CcBOWCTB U300pakeHWid B JMH3aXx. HaOmronmeHue

JUCTICPCHUHU CBECTA

6 BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH
['panuipl NPUMEHUMOCTH KJacCHMUecKOM MexaHuku. IlocTymartel
6.1 TEOPUU OTHOCUTEILHOCTU: HHBAPUAHTHOCTh MOJIYJISi CKOPOCTH CBETa
B BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DUHIITEeHHA
6.2 OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMeUIeHHE BpPEMEHH U
COKpAILEHUE JITTUHbI
6.3 DHeprus U UMIYJIbC CBOOOHOM YaCTHIIBI
6.4 CBsi3b Macchl C DHEprue M HMMIYJIbCOM CBOOOJTHOM YaCTHUIBL
DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3NKA
7.1 BJIEMEHTBI KBAHTOBOM OITTUKU

®otonbl. @opmyna [lnanka cBs3u 3Hepruu (GOTOHA C €ro YacTOTOM.

7.11
OHeprus ¥ UMIyIbC GoTOHA

719 OtkpeiTHe U uccnenoBanue pororddexra. OnbiTel A.I'. CTonerosa.
3akoHsbl poTodrddexra

713 VYpaBuenue OiHmTeitHa a1 (dorodddekra. «KpacHas rpaHuUIa»
¢dororddexra

7.1.4 Jasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.15 XVMHYECKOE JIEHCTBUE CBETA
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216 Texuuueckue ycTpoiicTBa: (GOTOIEMEHT, (POTOAATUMK, COITHEUHAS
o OaTapesi, CBETOAUO
7.2 CTPOEHUE ATOMA
791 Mopens atoma Tomcona. OmbiTel Pesepdopna mo wucciaenoBaHUIO
o crpoenus atoma. [lnanerapHas MoJ€eslb aToMa
[octynater bopa. M3nyuenne u nornomieHre GOTOHOB MPH MEPEX0/Ie
7.2.2 aToMa C OJIHOTO YPOBHSI SHEPrMM Ha JApyrod. Buabl cHexTpos.
CriekTp ypoBHEH 3HEpruu aToma BoJ0poaa
793 sbie cBOMCTBA 4acTull. Bosunsl ne bpoinsa. KopnyckynsipHO-BOTHOBOM
o M. Jlndpakius SIeKTPOHOB HA KPUCTAILIAX
794 CrioHTaHHOE U BBIHYXJIEHHOE U3JIy4YeHHE. YCTPOWCTBO M MPUHLIUI
o paboTHI Tazepa
795 TexHudyeckne ycTpOWCTBA: CHEKTPaJbHBIM aHaau3 (CHEKTPOCKOIN),
o J1asep, KBAaHTOBBIM KOMITBIOTED
7.2.6 [IpakTueckue padotel. HabmoneHne nuHeR4aToro cnekTpa
7.3 ATOMHOE A41PO
7.3.1 MeTto1bl HAOMIOAEHUS U PETUCTPALIMH DJIEMEHTAPHBIX YaCTHI]
OTtkpeiTie paaroakTuBHOCTH. OmbIThl Pesepdopna mo onpeneneHuio
COCTaBa paJMOaKTUBHOTO M3nydeHus. CBoiicTBa anb(da-, 6era-, ramma-
7.3.2 U3NTydeHus. BiausiHue paarnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI
OTkpeiTHE TPOTOHA W HeWTpoHa. HykiIoHHas Monens sAmpa
['eiizenbepra — HMBanenko. 3apsin siapa. MaccoBoe ymcio sjpa.
7.3.3 H3oTormbI
Anba-pacniajz. DIEKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacnan. ['amma-
7.3.4 U3JIy4eHHE. 3aKOH PaJMOaKTUBHOTO pacnaaa
DHeprus CBSI3W HYKJIOHOB B sjpe. Snepubie cuibl. JlegekT macchl
7.3.5 sanpa
7.3.6 SnepHbie peakiuu. Jlenenre u CUHTE3 sSAep
SAnepusiii  peaktop. TepmosimepHbiii  cuHTe3. Ilpobnmembr  u
NEPCIEKTUBBl  SACPHOM HSHEPreTUKH. DKOJOTUYECKHE  ACIEKThI
7.3.7 SIIEPHOY DPHEPTEeTUKH
DOnemeHTapHbIe YacTUllbl. OTKpbITHE MO3UTPOHA. DyHIaMEHTaIbHbBIE
7.3.8 B3aUMOJEUCTBUSL
TexHuyeckue ycTpouCTBa: TO3UMETP, KaMepa BuibcoHa, saepHbId
7.3.9 peakTop, aToMHast ooMba
[Ipaktuueckue pabotsl. MccnenoBanue TpekoB yacTuil (IO TOTOBBIM
7.3.10 ¢dororpadusim)
8 OJIEMEHTBI ACTPOOU3UNKU
8.1 Bun 3Bé3nHoro neba. Co3Be3mus, spKue 3BE3MBI, IUIAHETHI, WX
BUJIUMOE JIBUKEHUE
8.2 Conneunas cuctema. [ImaneTsl 3eMHOM Tpynibl. [IMaHETHI-TUTAHTHI U
' UX CIYTHHKH, KapJuKoBble TIUiaHeThl. Mainblie Tena ComHedHo#
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CHUCTCMBI

8.3

Comnnrne, potochepa u atmocdepa. CoslHedHAs] AKTUBHOCTh

8.4

Wcrounuk sneprun ConHua u 3B€31

8.5

3BE3/1bI, X OCHOBHBIC XAPAKTEPUCTHKH: Macca, CBETUMOCTh, PAJUYC,
TEMIIEpPATypa, UX B3aUMOCBS3b. [[narpamma «CHEKTPabHBIM KIIACC —
CBETHMOCTBY». 3BE3JbI TJIABHOM IMOCTEIOBATEIBHOCTH. 3aBHCUMOCTH

«Macca — CBETUMOCTb» JIJIsI 3BE37] ITIABHOM ITOCICA0BATECILHOCTH

8.6

MIPOUCXOKICHNUH 1 3BomonK CoJtHIA U 3BE3/T. DTambl KU3HH 3BE3]T

Buyrpennee crpoenue 3BE€34. CoBpeMEHHbIE IIPEICTABICHUS O

8.7

HoACUCTEMBI [ aJlTakTUKU

Mneunstii  Ilyte — Hama [amaktuka. ChnupanbHas CTPyKTypa
lamakTukn, pacnpenenenve 3BE3NM, raza u neuid. [lonoxxkeHune u
newkenne Conuna B [amaktuke. Ilmockas wu  cdepuueckas

8.8

TaJIaKTHUK

Tunbl ranakTuk. PaguoranakTuky v KkBazapbl. YEpHBIE BIPHI B AIpax

Bcenennas. Pacmmpenue Bcenennoit. 3akon XaO0ma. PazGeranue

8.9 rayiakTuk. Bo3pact u pagnyc Beenennoi, Teopus bosbimoro B3peisa.

Mopens «ropsuent Beenennoi». PennkroBoe n3nydenue

8.10

poOIeMbI aCTPOHOMHH

Macmrabnas crpykrypa Bcenennoit. Meraranaktuka. Hepeméansie

8. YYHEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

Oosazamenvhbie yueodHvle Mamepuanst 07151 00y4arOuLe2oca

1.

bakanuna, JI. I1. u ap. CoopHuk 3amau mo ¢usmke: g 10-11 k. ¢ yray6sa. u3yu.
¢mzuxkn  / JI. II. bakanuna, B. E. benonyukun, C. M. Kozen; Ilog pen.
C. M. Kozemna. - 3-e u3n., nepepad. u gom. - M.: IIpocsemenne, 2001. — 264 c.
Mskumes, I'. ., Cunsxkos, A. 3., Cno6oackos, b. A. ®usuka: DiekTpoauHaAMUKA.
10-11 xn.: Yueb.1us yriayOsieHHOro u3ydeHus: GU3UKU. - 3-€ U3J., CTepeoTur. - M.:
Hpoda, 2008. — 480 c.

Mskumies, I'. ., CunsakoB, A. 3. ®m3uka: Onrtuka. KpantoBas ¢usmka. 11 kim.:
VYuel. a5 yriyOneHHoro u3ydeHus: ¢usuku. - 3-¢ u3f., crepeotun. - M.: JIpoda,
2008. — 463 c.

Msxkumies, I'. 5., Cunskos, A. 3. ®usuka: Konebanus u Boaubl. 11 xi1.: Yueb.nus
yIIIyOJI€HHOTO U3y4eHus GU3UKU. - 3-€ U31., crepeoTHil. - M.: [Ipoda, 2008. — 288 c.
PoivkeBuu, A. I1. ®usuka. 3amaunuk. 10-11 kn.: Ilocobue ams oOreoOpasosar.
yue0. 3aBefieHui. - 4-e u3 ., crepeotutl. - M.: [lpoda, 2007. — 208 c.

Jlumepamypa ona yuumens:

1.

Aspeesa, A. B. Meroauueckne peKOMEHIAIMH 10 HUCIHOJIb30BAHUIO YYEOHHKOB I10
¢uzuke noxa penakuueit I'. 5. Makumesa «Mexanuka. 10 kimace», «MosekymsipHas
¢usuka. Tepmoaunamuka. 10 kmacey», «Onekrpoaunnamuka. 10-11 kmacey, «OnTuka.
KBanrtoBast ¢uzuka. 11 kmacc» npu u3ydeHUH (PU3MKK HA MPOQUILHOM ypOBHE. -
M.: Ipoda, 2005. — 27 c.
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Kabapaun, O. @. Enunblii rocyJapcTBeHHBIN 3K3aMEH MO (DU3MKE: TEOPETUYECKUE
MaTepualibl ¥ MPAaKTUYECKUE 3aJaHusl Ui MOATOTOBKM K 3k3ameHy. - M.: ACT:
Tpanzutknura, 2006. — 350 c.

Kupuk, JI. A. CamocTosTenbHble W KOHTPOJIbHBIE pPAa0OTHI 1O  (u3mKe.
PasnoypoBHeBble aunaktudeckue marepuansl. 11 kinace. Onruka. - M.: Unekca,
XappkoB: ['mmuazus, 2000. — 98 c.

Kupuk, JI. A. CamocTosiTenbHBIE W KOHTPOJbHBIE  paboThl MO  (hUBHKE.
PazHoypoBHEBBIE AugakTHYecKHe MaTepuaisl. 11 kmacc. AtomHas ¢usuka. Ousnka
aTOMHOTO sizipa. - M.: Mekca, XappkoB: ['umuazums, 1999. — 105 c.

[IpumepHass mporpamma cpeaHero (HojHOro) obmiero oOpa3oBaHHsS IO (PU3HKE.
[Ipodunbueiii ypoens. 10-11 kiacc.- M.: K-n1 «Haponnoe oOpazoBanue» Ne2,
2006. - c. 260.

Ou3NUECKUil MPaAKTHKYM JUIS KIACCOB C YIIyOJICHHBIM H3yd4eHHeM (pu3HKH:
HMunaxt. matepuan: 9-11 xin./ 0. U. Juk, O. ®. Kabapauu, B. A. OpnoB u ap.;
ITox pen. 0. U. Jluka, O. ®@. Kabapauna. - M.: [Ipocsemenue, 1993. — 208 c.
Msxumes, I'. 1. ®usuka. 10 kmacc : yueb. mansa oOmieoOpa3oBaT. yUpeKICHUMN:
6a3oBbiit 1 nipodui. ypoBuu / I'. SI. Msakumes, b. b. Byxosues, H. H. Cotckwuii;
moax pen. B.W. Hukomaea, H. A TlapdentseBoii. - 19-¢ wm3m. - M.
[Mpoceemenue, 2010. — 366 c.: wi. - (Knaccuueckuii kypce).

Msxumes, I'. S. ®uszuka. 11 kmacc: yueb. mns o0meoOpa3oBaT. OpraHu3anui ¢
MpUJI. Ha DJIEKTPOH. HOocUTene: 0a30BbId U mpodun. ypoBuu / I'. 1. Mskumies,
b. b. byxoBues, B. M. Uapyrun; nox pea. H. A. IlapdentseBoit. - 23-¢ uzn. - M.:
ITpocsemenue, 2014. - 399 c. [4] 1. un. - (Knaccuueckuii Kypc).

Memoouueckue mamepuanwl 011 yuumens

1.

Msxkumes, I'. 1. ®usuka. 10 kmacc: y4ed. st 00meoOpa3oBaT. OpraHu3aIuii:
6a3oBbiii ypoBenb / [.5. Mskumes, b. b. byxosues, H. H. Corckuii; moa pen.
H. A. ITapdenTtheBoii. - 2-¢ uzn. - M. : [Ipocsemnienue, 2016. - 416 c. : umn.
Mskumes, I'. 1. ®usuka. 11 kmacc: y4deb. st 00meoOpa3oBaT. OpraHu3aIui:
6a3oBbiii ypoBenb / I'. SI. Msakumes, b.b. byxosues, B. M. Uapyrun; mon
pen. H. A. TlapdentneBoit. - 3-¢ u3a. - M. : IIpocBemenune, 2016. - 432 c. wi.

Hugpposvie obpazoeamenvhule pecypcel u pecypcol cemu unmepHem

1.

2.
3.
4

S o

http: //www.physics.ru - otkpsiTast pusnka.
http: //www.fizika.ru - ®usuka.ru.
http://fisika.home.nov.ru - Tonpko B DU3UKE COJIb.

http://www.gomulina.orc.ru - BUpTyaJibHbI METOAMYCCKHI KaOWHET yduTels (pusuku
Y aCTPOHOMHH.

http://physics.nad.ru/physics.htm - caiit «®u3nka B aHUMALTUAX.
http://www.int-edu.ru/hage.php?id=931 - macrep-kmnacc «Kusas ¢puznkay.

http://www.9151394.ru/projects/arhimed/arhimi/cituo/lab raboty f.htm - wmdposas
nabopatopust «Apxumeny. JlabopatopHbsie paboThI IO PHU3HKE.

http://somit.ru/index_demo.htm - BupTyansHbIe 1a00paTOpUu (MHTEPAKTUBHBIE MOICITH
Pa3NUYHBIX IPOIIECCOB).

http://www.school.edu.ru - oduuuaneHBII cepBEp POCCHHCKOTO  IIKOJBHOTO
oOpa3oBaHusl.

10. http:/festival.1september.ru - ®ectuBans negarorudeckux uaei «1 ceHTAOPS».
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http://www.gomulina.orc.ru/
http://physics.nad.ru/physics.htm
http://www.int-edu.ru/hage.php?id=931
http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab
http://somit.ru/index_demo.htm
http://www.school.edu.ru/
http://festival.1september.ru/

11.

12.
13.

14.
15.
16.
17.

18.

http://www.riis.ru - MexayHapoaHas o00Opa3oBaTe/ibHAs acCOlMAlUsA. 3agadd -

COJICHCTBUE PA3BUTHUIO OOPA30BAHMS B PA3IIMYHBIX 00TACTSX.
https: //www. metod-kopilka.ru/fizika.html

- BUACOYPOKH, MPE3CHTAINHU, KOHCIICKTLI, TCCThI, IIJIAHUPOBAHUC U ApP. MATCPUAJIBI T10

¢busuke.

http://sverh-zadacha.ucoz.ru/index/0-76 - y4eGHbie (GHIbMBI 110 HU3KKE MO Pa3aeiaM.
http://metodportal.ru/articles/srednjaja-shkola - meromuueckuii moprai.
https://simplescience.ru/collection/video - ¢u3nveckue onbITHI B OBITY.

Msikumes, . SI. @usuka 10 k. [DnexTponnsiii pecypc]: Yuebnuk / I'. 5. MskumieB u
ap.. - 2-e ma. - M.: Ilpocemenue, 2015. - 416 c. - Pexum pocryna:
www.alleng.ru/d/phys/phys217.htm.

Msikuies, I'. 1. ®usnka, 11 xi. [OnexTponHsiit pecypc]: Yuebnuk / I'. 1. Mskues u

ap.. - 2-e ma. - M.: Ilpocemenue, 2015. - 416 c. - Pexum pocryna:
www.alleng.ru/d/phys/phys258.htm.
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	3.3. Предметные результаты
	К концу обучения в 1 семестре предметные результаты на базовом уровне должны отражать сформированность у обучающихся умений:
	₋ демонстрировать на примерах роль и место физики в формировании современной научной картины мира, в развитии современной техники и технологий, в практической деятельности людей;
	₋ учитывать границы применения изученных физических моделей: материальная точка, инерциальная система отсчёта, абсолютно твёрдое тело, идеальный газ, модели строения газов, жидкостей и твёрдых тел, точечный электрический заряд при решении физических з...
	₋ распознавать физические явления (процессы) и объяснять их на основе законов механики, молекулярно-кинетической теории строения вещества и электродинамики: равномерное и равноускоренное прямолинейное движение, свободное падение тел, движение по окруж...
	₋ описывать механическое движение, используя физические величины: координата, путь, перемещение, скорость, ускорение, масса тела, сила, импульс тела, кинетическая энергия, потенциальная энергия, механическая работа, механическая мощность; при описании...
	₋ описывать изученные тепловые свойства тел и тепловые явления, используя физические величины: давление газа, температура, средняя кинетическая энергия хаотического движения молекул, среднеквадратичная скорость молекул, количество теплоты, внутренняя ...
	₋ описывать изученные электрические свойства вещества и электрические явления (процессы), используя физические величины: электрический заряд, электрическое поле, напряжённость поля, потенциал, разность потенциалов; при описании правильно трактовать фи...
	₋ анализировать физические процессы и явления, используя физические законы и принципы: закон всемирного тяготения, I, II и III законы Ньютона, закон сохранения механической энергии, закон сохранения импульса, принцип суперпозиции сил, принцип равнопра...
	₋ объяснять основные принципы действия машин, приборов и технических устройств; различать условия их безопасного использования в повседневной жизни;
	₋ выполнять эксперименты по исследованию физических явлений и процессов с использованием прямых и косвенных измерений, при этом формулировать проблему/задачу и гипотезу учебного эксперимента, собирать установку из предложенного оборудования, проводить...
	₋ осуществлять прямые и косвенные измерения физических величин, при этом выбирать оптимальный способ измерения и использовать известные методы оценки погрешностей измерений;
	₋ исследовать зависимости между физическими величинами с использованием прямых измерений, при этом конструировать установку, фиксировать результаты полученной зависимости физических величин в виде таблиц и графиков, делать выводы по результатам исслед...
	₋ соблюдать правила безопасного труда при проведении исследований в рамках учебного эксперимента, учебно-исследовательской и проектной деятельности с использованием измерительных устройств и лабораторного оборудования;
	₋ решать расчётные задачи с явно заданной физической моделью, используя физические законы и принципы, на основе анализа условия задачи выбирать физическую модель, выделять физические величины и формулы, необходимые для её решения, проводить расчёты и ...
	₋ решать качественные задачи: выстраивать логически непротиворечивую цепочку рассуждений с опорой на изученные законы, закономерности и физические явления;
	₋ использовать при решении учебных задач современные информационные технологии для поиска, структурирования, интерпретации и представления учебной и научно-популярной информации, полученной из различных источников, критически анализировать получаемую ...
	₋ приводить примеры вклада российских и зарубежных учёных-физиков в развитие науки, объяснение процессов окружающего мира, в развитие техники и технологий;
	₋ использовать теоретические знания по физике в повседневной жизни для обеспечения безопасности при обращении с приборами и техническими устройствами, для сохранения здоровья и соблюдения норм экологического поведения в окружающей среде;
	₋ работать в группе с выполнением различных социальных ролей, планировать работу группы, рационально распределять обязанности и планировать деятельность в нестандартных ситуациях, адекватно оценивать вклад каждого из участников группы в решение рассма...
	К концу обучения во 2 семестре предметные результаты на базовом уровне должны отражать сформированность у обучающихся умений:
	₋ демонстрировать на примерах роль и место физики в формировании современной научной картины мира, в развитии современной техники и технологий, в практической деятельности людей, целостность и единство физической картины мира;
	₋ учитывать границы применения изученных физических моделей: точечный электрический заряд, луч света, точечный источник света, ядерная модель атома, нуклонная модель атомного ядра при решении физических задач;
	₋ распознавать физические явления (процессы) и объяснять их на основе законов электродинамики и квантовой физики: электрическая проводимость, тепловое, световое, химическое, магнитное действия тока, взаимодействие магнитов, электромагнитная индукция, ...
	₋ описывать изученные свойства вещества (электрические, магнитные, оптические, электрическую проводимость различных сред) и электромагнитные явления (процессы), используя физические величины: электрический заряд, сила тока, электрическое напряжение, э...
	₋ описывать изученные квантовые явления и процессы, используя физические величины: скорость электромагнитных волн, длина волны и частота света, энергия и импульс фотона, период полураспада, энергия связи атомных ядер, при описании правильно трактовать...
	₋ анализировать физические процессы и явления, используя физические законы и принципы: закон Ома, законы последовательного и параллельного соединения проводников, закон Джоуля–Ленца, закон электромагнитной индукции, закон прямолинейного распространени...
	₋ определять направление вектора индукции магнитного поля проводника с током, силы Ампера и силы Лоренца;
	₋ строить и описывать изображение, создаваемое плоским зеркалом, тонкой линзой;
	₋ выполнять эксперименты по исследованию физических явлений и процессов с использованием прямых и косвенных измерений: при этом формулировать проблему/задачу и гипотезу учебного эксперимента, собирать установку из предложенного оборудования, проводить...
	₋ осуществлять прямые и косвенные измерения физических величин, при этом выбирать оптимальный способ измерения и использовать известные методы оценки погрешностей измерений; (1)
	₋ исследовать зависимости физических величин с использованием прямых измерений: при этом конструировать установку, фиксировать результаты полученной зависимости физических величин в виде таблиц и графиков, делать выводы по результатам исследования;
	₋ соблюдать правила безопасного труда при проведении исследований в рамках учебного эксперимента, учебно-исследовательской и проектной деятельности с использованием измерительных устройств и лабораторного оборудования; (1)
	₋ решать расчётные задачи с явно заданной физической моделью, используя физические законы и принципы, на основе анализа условия задачи выбирать физическую модель, выделять физические величины и формулы, необходимые для её решения, проводить расчёты и ... (1)
	₋ решать качественные задачи: выстраивать логически непротиворечивую цепочку рассуждений с опорой на изученные законы, закономерности и физические явления; (1)
	₋ использовать при решении учебных задач современные информационные технологии для поиска, структурирования, интерпретации и представления учебной и научно-популярной информации, полученной из различных источников, критически анализировать получаемую ... (1)
	₋ объяснять принципы действия машин, приборов и технических устройств, различать условия их безопасного использования в повседневной жизни;
	₋ приводить примеры вклада российских и зарубежных учёных-физиков в развитие науки, в объяснение процессов окружающего мира, в развитие техники и технологий;
	₋ использовать теоретические знания по физике в повседневной жизни для обеспечения безопасности при обращении с приборами и техническими устройствами, для сохранения здоровья и соблюдения норм экологического поведения в окружающей среде; (1)
	₋ работать в группе с выполнением различных социальных ролей, планировать работу группы, рационально распределять обязанности и планировать деятельность в нестандартных ситуациях, адекватно оценивать вклад каждого из участников группы в решение рассма... (1)
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