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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro o0Iero oOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE IOJOXKEHUUW U TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBarensHOMl Tporpammbl, mnpeactaBieHHbIx B OI'OC COO, a Takxke ¢ ydéToM
denepanbHOll pabodeil MporpaMMbl BOCIHTAHHS ¥ KOHIICTIIMH TMPENOAaBaHUs y4eOHOTO
npeamera «®Puszuka» B oOpazoBaTenbHbIX opraHuzanusax Poccuiickoii  ®Denepanuu,
pealn3yIoNX OCHOBHBIE 00pa30BaTeIbHbIC IPOTPAMMBI.

CopnepxaHue nporpaMMbl MO (PU3MKE HANpaBIE€HO Ha (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTUHBI Mupa oOyyatrouuxcst 10—11 knaccoB npu o0ydyeHun ux (usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-AEATENIbHOCTHOTO mnoaxoxa. Ilporpamma mno ¢Qusuke
cootBercTByeT TpeboBanusiM PI'OC COO k miaaHUPyEeMbIM JIUYHOCTHBIM, MPEIMETHBIM U
METanpeMETHBIM pe3yJbTaTaM OOyuYeHHUs, & TaKKe YUYUTHIBAET HEOOXOAMMOCTh peanu3aluu
MEXIPEIMETHBIX CBSI3eM (PU3UKU C €CTEeCTBEHHO-HAYYHBIMH Y4YEOHBIMU IpeameTamu. B Hel
OTPEENISIOTCS OCHOBHBIC 1IEIM U3y4eHUs (PU3MKK HAa YPOBHE CpPEAHEro o0Iiero oopa3oBaHus,
IUTAaHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (PHU3MKH: JUYHOCTHBIE, MeETalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pu3MKe BKIIOYAET:

e IUIAHUpPYEMBIE Pe3yJIbTaThl OCBOCHHsI Kypca (U3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

npeaMeTHBIE PEe3yIbTaThl IO FoJaM 00yUYeHUS;

e cozepkaHue yueOHoro npeameta «Dusuka» mo rogaM 00yUdeHUSI.

®du3rKa KaKk HayKa 0 HauboJiee 0OIIMX 3aKOHAX IPUPObI, BEICTYIAsl B KAYECTBE yUeOHOTO
MpeJAMEeTa B LIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHUN 00 OKpYXaroleM MUpE.
[IkonbHBIA Kypc (U3UKA — CHUCTEMOOOPA3YIOIIMA [Jii €CTECTBEHHO-HAYyYHbIX Y4eOHBIX
OPEeIMETOB, TOCKOJIbKY (DU3UYECKHME 3aKOHbBI JIeKaT B OCHOBE MPOLECCOB U SBJICHU,
U3y4aeMbIX XUMHEH, Orooruei, puznueckoi reorpadueit u actponomueil. Mcnons3oBanue u
aKTUBHOE NMPUMEHEHHE (PU3MUECKUX 3HAHUN OMpeNeNsieT XapakTep U pa3BUTHE pa3HOOOPA3HBIX
TEXHOJOTUNA B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHS HOBBIX
MaTepHaJIOB C 3aJaHHBIMH CBOMCTBAMH U Apyrux. M3zydenue Qpu3avku BHOCUT OCHOBHOW BKJIAJl
B (OpPMHpPOBAHHUE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa OO0ydaromuxcsi, B (HOpMUPOBAHUE
YMEHUH MOPUMEHATh HAy4yHBI METOJl TIO3HAHMS TMPU BHIIOJHEHUM HMHU Y4eOHBIX
HCCIICIOBAaHUM.

B ocHoBYy kypca (u3uKu A1 YPOBHS CpPEAHETO 00IIEero 00pa30BaHUs MOJIO0XKEH PsI UIEH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 IOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEHM KypC SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK BOIMPOCH! KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUU ¢ HEW MaTepuai Kypca GU3NKU 00beTMHEH BOKPYT
¢usnueckux Tteopud. Bemymmm B kypce sBisercs (GOpMHpPOBAHHUE MPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzaius npeanosiaraeT UCroiab30BaHUe T'yMaHUTaApPHOTO
noTeHIHalIa (PU3NYECKON HAyKH, OCMBICIICHUE CBS3HU Pa3BUTHA (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuknaonoii nanpasenennocmu. Kypc (u3uku mnpeanonaraeT 3HAKOMCTBO C
IIMPOKHM KPYIOM TEXHHYECKMX W TEXHOJOTHMYECKHX IPWIOKEHUN H3YYEHHBIX TEOpUU U
3aKOHOB.



Hoes skonocusayuu peanusyercs MOCPEICTBOM BBEICHUS DJIEMEHTOB COJIEpP KaHMS,
MOCBSIIIEHHBIX HKOJIOTHYECKUM IMPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHUEM
TEXHUKU W TEXHOJOTHUH, a TaKkKe 00CYy X IACHHS MPOOJIeM PAIMOHAIIBHOTO MPUPOIOIIOIH30BAHUS
Y DKOJIOTUYECKOM O€30MacHOCTH.

CrepKHEBBIMHU DJIEMEHTaMHU Kypca (U3UKKA Ha YPOBHE CPEIHEro OOIero oOpa3oBaHUs
SABISIIOTCSL  pu3mueckue Teopur ((HOpMHpPOBAHWE NPENCTABICHUNW O CTPYKTYpPE IMOCTPOCHHUS
dusnueckoir Teopuu, ponu (yHIAMEHTAIBHBIX 3aKOHOB W TPUHIUIIOB B COBPEMEHHBIX
MPEACTABJIICHUSIX O TPHUPOJC, TPAHUIIAX MPUMEHUMOCTH TEOPHUH, JUIsl ONMUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CHCTeMHO-CATENHPHOCTHBIN MOAX0/] B Kypce (DM3UKH pean3yeTcs MPEkKIe BCETo 3a CUET
OpraHU3aliK dKCIIEPUMEHTATIBLHON JAesATenbHOCTH oOy4Jaromuxcs. [y 6a30Boro ypoBHs Kypca
(GU3HKK — 3TO KCIOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U
7a00paTOpHBIX paboT, KOTOphIE B MIporpamme 1o (usnke oObEIUHEHBI B OOIIUHA CIHUCOK
YUYEHMUYECKHUX MPaKTUYECKUX paboT. Brijenenne B yka3aHHOM TEpedHe JTabopaTOPHBIX padoT,
POBOJUMBIX JJISI KOHTPOJIA W OILIEHKH, OCYIIECTBIISICTCS YYaCTHHKaMU OOpa30BaTEIbHOTO
npoliecca UCXO0/Isl U3 0COOCHHOCTEH MJIaHUPOBAHUS U OCHAIIeHUs kKaOuHnera gusuku. [Ipu sTom
oOecrieunBaeTcs OBIAJICHHE OOYYAIONUMHUCS YMEHHSIMHU MPOBOAWTH KOCBEHHBIC WU3MEPEHUS,
MCCJICIOBAHMS 3aBUCHUMOCTEH (DU3WYECKUX BEIMYMH M IOCTAHOBKY OTBITOB IO TMPOBEPKE
MIPETOKCHHBIX TUITOTES.

Bonbimoe BHIMaHUE yIEIsSeTCsl PEIICHUIO pacuETHRIX W Ka4eCTBEHHBIX 3aaad. [Ipu sTom
JUTSE pacuéTHBIX 3a7a4 TPUOPUTETOM SIBJISIOTCS 3aJa4dl C SBHO 3aJaHHOW (PU3MUECKOU
MOJICIIBbIO, TTO3BOJISIONINE MPUMEHSATh W3YUYEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszerna Kypca, TaKk M WHTETPUPYs 3HAHHMS W3 pa3HBIX pasneioB. JlJIg KayeCTBEHHBIX 3a1ad
IPHOPUTETOM SBJISIOTCS 3aJaHds Ha OOBSCHCHHE TPOTCKaHWS (U3MYCCKUX SBICHUH U
IPOLIECCOB B OKpY>KaroIIe *KU3HH, TpeOyroume BbIOopa GU3HUECKON MOAENU ISl CUTyaluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusamu DPI'OC COO K MaTepHATbHO-TEXHUYECKOMY
oOecrieueHnt0 yuyeOHOro mporecca 0a30BbId YpOBeHb Kypca (DM3UKM Ha YpPOBHE CPEIHETO
oOmero o0pa3oBaHus JOHKEH U3Yy4daThCsl B YCIOBUSX MPEIMETHOTO KabuHeTa (GU3UKU WA B
YCJIOBHSIX UHTETPUPOBAHHOTO KaOMHETA MPEMETOB €CTECTBEHHO-HAYYHOTO 1TKJIa. B kabunere
¢u3uKn  TOHKHO OBITH HEoOXoammoe jgabopaTopHOe OOOpPYHOBaHHWE JUISI BBITOJTHEHUS
yKa3aHHBIX B IpOrpamMme 1Mo (HU3UKe YUCHUICCKUX MPAKTUIECKUX PadO0T M JEMOHCTPAIMOHHOE
o0opynoBaHueE.

JleMoHcTpalluoHHOE 00OopyAoBaHUE (OpMUpPYETCS B COOTBETCTBUM C TMPUHIIUIIOM
MUHHUMAJILHON JIOCTAaTOYHOCTH M OOCCIIEYMBACT MOCTAHOBKY MEPEUYHUCICHHBIX B IIporpamMme 1o
(GU3HKE KITFOYEBBIX JEMOHCTpAIM JUIsl WMCCIACAOBAHMS W3Y4YaeMbIX SBJICHUH M TIPOIIECCOB,
OMITUPUYECKUX B (PYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHHYECCKUX MPUMCHCHHUH.

JlabopaTopHoe 00OpyJOBaHUE JUIsI YUEHHYECKUX MPAKTUYECKUX padboT Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMILJIEKTOB M OOECIEYMBAETCS B pacy€Te OJHOr0 KOMIUIEKTa Ha ABYX
oOyyvarornuxcs. TemaTuyeckue KOMIUIEKTHI J1a0OpaTOpHOro OOOPYIOBaHUSA JOJKHBI OBITh
MOCTPOEHBI HA KOMIUJIEKCHOM HMCIOJIb30BaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BUJIE IIU(PPOBBIX JIA0OPATOPHIA.

OCHOBHBIMHU TIEJIIMH H3y4eHUs PUBUKHU B 00IIeEM 00pa30BaHUU SBIISIFOTCS:

e (¢dopMHpOBaHWE HWHTEpPECA W CTPEMJICHHS OOYydYalOImMMXCSi K HAYYHOMY H3yUYCHUIO

IPUPOIBI, PA3BUTHE WX MHTEIUIEKTYATbHBIX U TBOPUYECKHUX CITOCOOHOCTEN;
e pa3BUTHC TPEACTABICHWA O HAYYHOM METOAC TMO3HaHUS © (opMUpOoBaHHE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;



(dopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjIbTaTa W3Y4YCHHs] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHre yMEHUN OOBIACHSITH SIBICHUS C UCIIOJIb30BAaHUEM (DHU3NYECKUX 3HAHUM U
HAYYHBIX JI0KA3aTeIIbCTB;

dbopMupoBaHre MPEACTABICHUN O POy (GU3HKHU JUIsl Pa3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne 3TUX LeJel 00ecreuynBaeTcsl PelIeHHEeM CIEAYIOMUX 3aJad B MPOIECcCe
M3yudeHHs Kypca (PU3MKH Ha YPOBHE CPEIHEro 00111er0 00pa30BaHus:

IpUOOPETEHNE CUCTEMBI 3HAHUI 00 oOmUX (PU3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, DIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3HKY U 3TIEMEHTHI ACTPODU3HUKY;

(opMupOBaHHE YMEHUH MPUMEHATh TEOPETUUYECKUE 3HAHUS JUIsI OOBSACHEHUs
(¢u3nyeckux SBICHUW B NPUPOJE W JUId TNPUHATUS MPAKTUUYECKUX pPEIICHUN B
[IOBCEHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB pEIICHMs pa3IMYHBIX 3a7ad C SBHO 3aJaHHON (U3NYECKOU
MOJIeNbl0, 3aJa4, MOJpPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3JaHue (U3NYECKOU
MOJIEJ, aICKBAaTHOM yCIIOBUSM 3a/1a4H;

NOHMMaHuEe (PU3MYECKHX OCHOB M MPHUHIIMUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJOTMYECKHX MTPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOILYIO CPELY;

OBJIaJICHNE METOJIaMU CaMOCTOSITEIbHOTO TJIAaHUPOBAHUS M MPOBENCHUS (PU3NUECKUX
DKCIIEPUMEHTOB, aHallM3a MW  UHTepOpeTrauuu  UHGOpMAlH,  ONpEeeICHUS
JOCTOBEPHOCTH MOJTYYEHHOTO PE3yJIbTaTa;

CO3JAaHHUE YCIIOBUU TSI PA3BUTUA YMEHUN NMPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
NEeSTENbHOCTH.

Ha usyuenne ¢usuku (6a30BbI YpPOBEHB) Ha yPOBHE CPEIHETO OOIIEro oOpa3zoBaHMs
orBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 gacoB (2
yaca B HEJIEIII0).

[Ipennaraemsiii B mporpamMme 1o ¢pu3nKe nepeueHb Ja00PaTOPHBIX U MPAKTUYECKUX PadboT
SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYHUTENb JEAaeT BBHIOOpP MpOBENEHHUs JTabOpaTOpHBIX PabOT H
OTIBITOB C YYETOM HHIAUBUIYAJIbHBIX OCOOEHHOCTEH 00yJarOIMXCs.



COIJEPKXAHUE OBYUYEHUA
10 KUIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA
®usuka — Hayka o mpupone. HaydHnble MeTonbl mo3HaHUsA OKpy»Karouiero mupa. Poib
AKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS TPUPOABL. DKCIEPUMEHT B (PU3HKE.
MopaenupoBanue puanyeckux siBieHUl u npoueccoB. Hayunsie runoressl. Ousnueckue
3aKOHBI U TeOpUU. [ paHUIIbI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Pons u mecto ¢usuku B (popMUpPOBAaHMM COBPEMEHHON HAyYHOM KapTUHBI MHpa, B
MIPAKTUYECKOMN eI TEIbHOCTH JIIOACH.

Jlemoncmpayuu
AHaJIOTOBBIC M ITU(POBBIC U3MEPUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC TaTUUKHU.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKEeHHE. OTHOCHUTEIBHOCTb MEXAHMUYECKOro JBHKEHHs. Cucrema
orcyéra. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpEeAHssi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) W YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIIMH Ha OCH CHCTEMbI KoopauHaT. ClOKEeHUE NEPEMEIICHUN 1
CJIO’KEHUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsIMOIMHENHHOE NBMXeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEILCHNS] MaTEPUATIbHON TOUKN OT BPEMEHH.

CBobOosHOE TIazieHre. Y CKOpeHue CBOOOHOTO MaeHusI.

KpuBonuneiinoe nBuxeHue. JIBMKEHHE MATEPUAIBHOM TOYKH II0 OKPYKHOCTH C
IIOCTOSIHHOM 1O MOJYJX0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKopocTh. [lepuon u
yacTtoTa oopanieHus. LleHTpocTpeMuTenbHOE yCKOpPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHWE: CHUIAOMETpP, JIBUKECHHE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEPEIAYN.

Jlemoncmpayuu

Mogens cucteMsl 0TCYETA, WILTIOCTPALUSA KUHEMAaTUUECKUX XAPAKTEPUCTUK JIBUKEHHUS.

[IpeoOpa3oBanue ABMKEHUN C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habmonenue nBrxeHus Tena, OpomeHHOro Mo YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHS.

Hanpasnenue CkOpoCcTH pu ABMKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3ydenne HEpaBHOMEPHOIO IBUKEHUS € LIEJIBIO ONPEIEIICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOWIEHWS ~ MEXAY  IyTAMH, INPOUACHHBIMM  TEIOM 34

MOCJIEIOBATEIbHbBIE PABHBIE MPOMEXKYTKA BpPEMEHHU TIPU PaBHOYCKOPEHHOM JBUKEHUU C
HavYaJIbHOM CKOPOCTBHIO, PABHON HYIIIO.

N3ydenne NBUKEHHUS IAPUKA B BSI3KOM )KUAKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpuanun otHocuTenbHOCTH [ anunes. [lepseiit 3akoH HeroToHa. UHEpUIMAIbHBIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunuun cynepnosunuu cwi. Btopoit 3akon HberoTona s
MaTepuagbHOU TOuku. Tpernil 3aKkoH HproTOHA 1151 MatepuanbHbIX TOYEK.



3akoH BceMupHOTro TaroteHus. Cuna tsokectu. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenue. Bunbl TpeHust (1mokos, CKojbxeHus, kaueHusi). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEeHUS U cuia TpeHus nokos. Koadduiment tpenus. Cuia conpoTUBICHUS
MIpU JBUKEHHUU TeJa B )KUAKOCTHU WJIU Ta3e.

[TocTynarenbHOE M BpallaTeIbHOE IBH>KEHHE a0COIFOTHO TBEPAOrO Tea.

MoMeEHT cwiIbl OTHOCHUTENBHO OcH BpauieHus. [lmedo cunbl. YcimoBus paBHOBecHs
TBEPAOIO Tena.

TexHuueckne YCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHWE: MNOAIIMIHUKA, JIBUXKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHHE UHEPLIUU.

CpaBHeHHE MacC B3aUMOAECHCTBYOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CrnoxxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIuu.

HesecomocTs. Bec tena npu yCKOpEeHHOM NMOABEME U ITAICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tena. Buapl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopmsie pabomol

N3yuenue aBmxkeHUs: OpycKa 1Mo HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYKUHE U PEZMHOBOM
oOpasiie, ot ux aedopMarum.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAIEHUS.

Tema 3. 3axkonvt coxpanenus é mMmexanuke

Nmiynsc MaTepuanbHOUM TOYKH (TeJa), CACTEMBI MaTEPHANIbHBIX ToueK. MMmynbe cuibl u
U3MEHEHUE UMITYyJIbCca TeJa. 3aKOH COXPaHEHHUs UMITyJIbca. PEaKTUBHOE IBUKEHUE.

PaGoTa cusibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprus MarepualibHOW TOuku. Teopema 00 M3MEHEHUM KUHETHYECKOM
DHEPI'UH.

[lorenuuanbHass sHeprus. [loTeHumaneHast SHeprus ymnpyro AepOpPMUPOBAHHOM
npy>kuHbl. [loTeHnnanbHas s3Heprus Tenaa BOJIN3U NOBEPXHOCTH 3EMIIH.

[loTeHmanbHble W HENOTEHLMAIbHBIE CHIBl. CBs3b paOOThl HEMOTEHUHUAIbHBIX CHII C
M3MEHECHHEM MEXAaHWYECKOW DJHEPrMU CHUCTEMBI TeJl. 3aKOH COXPAHECHHMS MEXaHWYECKOU
SHEPI'UHu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUYeCKHe yCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: BOJAOMET, KOMNEP, MPYKUHHBIU
IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon MOTeHIIMATLHON YHEPTUU B KHHETHUECKYIO i 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yueHne aOCOJIIOTHO HEYNPYroro yjaapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.



WccnenoBanue cBs3u pabOThl CUJIBI C HM3MEHEHHEM MEXaHWYECKOW JHEpPruM Teia Ha
IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pasznen 3. MousiekyasipHas pu3uKa 1 TEPMOAUHAMHMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KUHETHUYECKOM TEOPUM W HUX  OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep IBUKEHUS U B3aUMOACHCTBUS
4acTHI] BeniecTBa. Moienu CTpOeHUS ra30B, KUJIKOCTEH U TBEPIBIX TE U O0BSICHEHNE CBONCTB
BEIIIECTBA HAa OCHOBE ATHUX Mojaeieu. Macca um pasmepbl MoJiekyn. KomnuecTBo BemiecTsa.
IToctostnHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [lkana remneparyp Llenbcus.

Mogens uaeanbHOro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TEOPUHU
UJeanbHOro raza. AOCONIOTHAas TeMIleparypa Kak Mepa CpeJaHed KUHETUYECKOW JHEpruu
TEIUIOBOrO JBWXEHUs dvactull rasza. [llkana temnepatryp KenbBuna. ['a3oBble 3aKOHBI.
Ypasuenne MenneneeBa—Knaneiipona. 3akon [Janerona. M3omnpoiecchl B WI€AIBHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BenlecTBa. [ paduueckoe npeacraBieHue U30MPOLIECCOB: H30TEPMA,
u30Xxopa, u300apa.

TexHuueckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIONIME JIMCKPETHOE CTPOCHUE BelecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHCHUM.

OmnbiTel 10 U PYy3UN KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHUSI.

Mopens onbita IlTepha.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICCTBUSI.

Mogens, HIUTIOCTpUpPYIOIIas MPUPOY AABICHHUS ra3a Ha CTEHKH COCYIa.

OnbIThL, WITIOCTPUPYIOLINE YPABHEHUE COCTOSIHUSA HICATBHOIO I'a3a, U30MPOLECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamopmusie pabomol

OnpeneneHne Macchl BO3JyXa B KJIACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHHH o00BbEéMa
KOMHATBI, JABJICHUS U TEMIIEPATYPhl BO3yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKy ITapaMeTpaMH COCTOSIHUS Pa3pEKEHHOIO rasa.

Tema 2. Ocnosbt mepmoouHamuku

TepMmoanHamuueckas cucrema. BHYTpeHHSI SHEPrusi TEPMOAMHAMUYECKON CUCTEMBI U
criocoOwl e€ n3meHenus. KonnuectBo Ternotsl u padoTta. BHyTpeHHSsIs1 SHEpTUsi 0JHOATOMHOTO
WJICAUIBHOTO Ta3a. Bwuabsl Temionepenadyn: TEIIONPOBOAHOCTb, KOHBEKIUSA, H3JIyYCHHUE.
VY nenpHas TEIIOEMKOCTH BelecTBa. KoanuecTBO TEIUIOTHI ITPU TEILIONEpeaaye.

[loustue 06 ammabatHoMm mporecce. IlepBoiit 3akoH TepMoauHaMuku. lIpuMeneHue
MepBOro 3aKOHA TEPMOJIMHAMUKHM K H3omnponeccam. I'paduueckast uHTepnperaius padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TennoBeie MamuHbl. [IpuHIUIIBL AeCTBUS TEIUIOBBIX MaiiuH. [IpeoOpazoBaHust sHEPTUN
B TeIUIOBbIX MamnHax. KosdduuueHT nonesnoro aerctpus TermioBoi Mamunbl. [{ukn Kapuao u
ero ko3 (GUIIMEHT MOJIE3HOT0 IEUCTBUSA. DKOJIOTHUYECKUE TTPOOJIEMbI TEIIIOIHEPTETHKHU.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE MPHUMEHEHHE: JBHUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu



WN3meHeHnue BHYTpeHHEH HSHEpruy Tejaa MPH COBEPIICHUU PaOOTHI: BBUIET MPOOKH M3
OyTBUIKH TIOJ JCWCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHuwe 3¢upa B JATyHHOU TpyOKe IMyTEM
TpeHus (BUACOIEMOHCTPALIMS).

N3MeHeHne BHyTpEeHHEN SHEpruu (TeMIlepaTyphbl) Tela IpH TeIlonepeaaye.

OneIT M0 aAabaTHOMY PACIIUPEHUIO BO3/IyXa (OMBIT C BO3IYIITHHIM OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs] BHYTPEHHETO CTOPaHUs, PEAKTUBHOIO JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsie cocmoanus eeuyecmea. Dazosvie nepexoovl

[TapooOpazoBanue u KoHaeHcauus. cmnapeHnue wu  kuneHue. AOCONIOTHAasT U
OTHOCHUTEJIbHAS BIAKHOCTh BO3yxa. HackImeHnubIit nap. Y aenbHas TeIioTa napooOpa3oBaHuUs.
3aBUCUMOCTH TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe teno. Kpucraminyeckue u aMmop@Hbie Tesa. AHU30TPONUSI CBOMCTB KPUCTAIIOB.

Kunkue xpucrauibl. CoBpeMeHHbIE Marepuanbl. [laBiaeHue W KpucTtaauzauus. Y AeiabHas
TeryoTa TiaBiaeHus. Cyomumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.
TexHudyeckne ycTpoHCTBa M NIPAKTHUYECKOE IPUMEHCHHE: THUTPOMETP M IICHXPOMETD,

KaJIOpUMCTp, TCXHOJIOTHH MOJIY4CHUA COBPCMCHHBIX MaTCpUAJIOB, B TOM qucCic
HaHOMATCPpHUaJI0B,  HAHOTCXHOJIOI'MH.

Jlemoncmpayuu

CBOlCTBa HACBILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JTaBJICHUMU.

CnocoObl U3MEPEHUS BJIAYKHOCTHU.

HaOmnronenue HarpeBaHus U IJIaBJICHUSI KPUCTALIMYECKOTO BEIlIECTRA.
JleMoHcTpanust KpuCTasioB.

Vuenuueckuii sxkcnepumenm, 1abopamopusie padbomol

N3MepeHrne 0THOCUTENbHON BIIa)KHOCTH BO3AYXa.

Pa3znen 4. JiaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa

OneKkTpu3auus Tel. OJJEKTpUYeCKud 3apsaln. JlBa BuAa DIEKTPUYECKUX 3apsioB.
[IpoBOAHUKH, TUDIIEKTPUKH U MOTYIPOBOJIHUKN. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TodeuHblid  3JIEKTpUYECKUNM  3apsil.
Onektpuueckoe none. Hampsox€HHoOcTh 3nekTpudeckoro mnois. [IpuHmun cyneprno3unuu
AJIEKTPUYECKUX NoNeH. JIMHNY HANPSXKEHHOCTH 3JIEKTPUYECKOTO OIS,

PaGora cun oanmekrpoctatmdeckoro monst. llorenmman. Pa3HOCTh  TOTEHIMAIIOB.
[IpOBOHUKY U AUBIEKTPUKH B AJIEKTPOCTATUUECKOM MOJIE. JJU3IIeKTpUUeCcKasi IPOHULIAEMOCTb.

DNeKTpoEMKOCTh. KoOHeHcaTop. DIIEKTPOEMKOCTh IUIOCKOrO KOHJAEHCATOpa. DHEprus
3apsKEHHOTO KOHJIEHCATOoPA.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: AJIEKTPOCKOI, JIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE BJIEKTPONPUOOpPOB, KOHIAEHCATOP, KOMUPOBAIbHBIN
arrapar, CTpyMHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.



DIIeKTpOCTaTHYECKas 3alUTA.

JIMPNEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOopa OT IUIOMIaAW  IUIACTHH,
PACCTOSIHUS MEXIYy HUMU U JUANEKTPUUECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpAa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHU TOKa.
Cuna Toxka. [TocTOsSIHHBIN TOK.

Hanpsixenune. 3akon OMa 114 yyacTKa LEeTu.

DIIEKTPUUECKOE CONPOTHUBIICHUE. VY nenpHoE CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIEIBHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabota snexktpuyeckoro Toka. 3akoH Jxoyns—JIenma. MOIHOCTb 31EKTPUUECKOT0 TOKA.

DIIEKTPOJBUKYIIIAsl CUJla U BHYTPEHHEE CONTPOTUBJIEHUE UCTOUYHHUKA TOKa. 3aKoH Oma 11t
MOJTHOM (3aMKHYTOM) 3JIeKTpruUecKor renu. KopoTkoe 3aMbIKaHHE.

DJIEKTPOHHAsI MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb  COINPOTUBIICHHS
METAJIJIOB OT TemmepaTypbl. CBEpXIpPOBOIUMOCTb.

DIEeKTpUYECKU TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpoBoguuku. CoOCTBEHHass W NPUMECHAsT MPOBOJAMMOCTh MOJYNPOBOJHUKOB.
CaoiicTBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNeKTpUYecKuid TOK B pPACTBOpaXx M paciuiaBax 3JIEKTPOJIUTOB. DIJIEKTPOIMTHUECKAs
JIUCCOLIMALNS. DIIEKTPOIIU3.

DJIEKTPUYECKUN TOK B razax. CaMoCTOATENbHBIM U HECAMOCTOATENBbHBINA pa3psa. MoyHus.
[lna3ma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP, BOJIBTMETD,
peocTar, HUCTOYHHUKH TOKa, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, AJIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP COIMPOTHUBIICHUS, BAKYyMHBIM JHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN THO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBJICHUS LWJIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIONIAAN
MONEPEYHOT0 CEYEHMS U MaTepurara.

CMmeliaHHOE COeIMHEHNUE MTPOBOIHUKOB.

[Ipsimoe u3MepeHue >aeKTpoABIKYyIIEH cuiibl. KOpoTkoe 3aMbIKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OlIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa M IpOBOAUMOCTb BO3yXa.

OIHOCTOPOHHSISE TPOBOAUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yueHne cMenaHHOrO COEIMHEHNS PE3UCTOPOB.

N3Mmepenue ANEKTPOABMKYIIEH CWJIbl HCTOYHMKA TOKA U €ro  BHYTPEHHErO
COMPOTUBJICHUSI.

HabGnronenue snekrponmsa.

MexnpeaMeTHbie CBA3M



N3yuyenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kjacce OCyIIECTBISETCS C y4ETOM
COJIEPKATENIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcamMM MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemnuvle noHsamus, CBSI3aHHBIE C HM3YYEHHUEM METOJOB HAy4YHOI'O IO3HAHUS:
SBJICHHE, HAy4dHbIH (akT, rumoTe3a, (Qu3nyeckas BEIWYWHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHWe CHUCTEMBl YypaBHEHHWH, JuHeWHas (QyHkuusa, mapabona,
runepOosia, uxX rpauku W CBOMCTBA, TPUTOHOMETpUYECKHE (YHKLIHMH: CHHYC, KOCHHYC,
TaHTEHC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U MX MPOCKIIUU Ha
OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonocusa: mexanmdeckoe IBHXKEHHE B KMBOW mpupoe, 1uddysus, ocMoc, TermiooOMeH
KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAUH, TEMJIOBOE PABHOBECHE), INEKTPUUECKHUE SBJICHUS B
KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHME BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEIUIOBble CBOWCTBA TBEPABIX TEJ, KUAKOCTEW M Ta30B, 3JIEKTPUUECKUE
CBOMCTBA METAJJIOB, 3JIEKTPOIUTHYECKAs JUCCOLMAINS, FalbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: mpeodbpazoBaHue IBMKEHUN C HUCIIOIb30BAaHUEM MEXaHW3MOB, YUET TPEHHS B
TEXHHMKE, MOJIINITHUKHN, UCIOJIb30BAaHUE 3aKOHA COXPAaHEHHUs HMITyJbca B TEXHUKE (pakera,
BOJIOMET W Jpyrue), [BUTATENb BHYTPEHHETO CropaHus, MapoBas TypOuWHa, OBITOBOI
XOJIOWIBHUK, KOHTUITMOHED, TEXHOJIOTUH TOTYyYEHHUSI COBPEMEHHBIX MaTepHAIOB, B TOM YUCIIE
HAaHOMATEPHAJIOB, W  HAHOTEXHOJOTMM,  D3JEKTpOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TPUHTEP, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, ralbBaHUKA.

11 KUIACC

Pa3znen 4. DiaeKTpoguHAMMKA

Tema 3. Macnummnoe none. I1eKmpomacHUMHAA UHOYKUUS

[ToctostHHbIE MarHuThl. B3auMoaelcTBHE MOCTOSIHHBIX MarHMTOB. MarHuTHOE TOJE.
Bekrop MarmuTtHOM wuWHAYKOMH. [IpuHOMN Cynepno3vnuu MarHATHBIX —1oded. JIluHum
MarHuTHOW UHAYKIMU. KapTuHa TMHUI MarHUTHOM MHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarauTtHoe MnoJie MpOBOJHUKA C TOKOM. KapTWHa JNMHWNM WHIYKUMA MarHUTHOTO TMOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHMKA, KATYIIKH C TOKOM.
OmneiT Dpcrena. BzanmoneicTBrue NpoOBOAHUKOB C TOKOM.

Cuita Amniepa, €€ MOAyJIb U HalpaBJICHUE.

Cuna JlopeHna, €€ MOAyJib W HampablieHHE. JIBH)KEHHE 3apsKEHHOW YacTULbl B
OJIHOPOJHOM MarHuTHoM Tosie. Pabora cuitbl JlopeHiia.

SIBiieHME DNEKTPOMArHUTHOM WHAYKUMU. [IOTOK BEKTOpa MAarHUTHOM WHIAYKIIUU.
DIEKTPOJBIKYIAs CHJIA UHAYKIUU. 3aKOH 3JI€KTPOMAarHuTHOM MHIyKIU Dapajes.

BuxpeBoe snekTpudeckoe mosie. DNEKTPOABUKYIIAs cuila UHAYKIUU B MPOBOJIHUKE,
JIBHOKYIIEMCS IOCTYIATEIBHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NuaykTUBHOCTD. SIBIEHNE CAMOMHAYKIUH. DJIEKTPOABMKYILAS CUJIa CAMOUHYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.



TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: IIOCTOSIHHBIE MAarHUTHI,
ANIEKTPOMArHUTBI, 3JIEKTPOJBUTATENb, YCKOPUTEIN JJIEMEHTAapHBIX YacTUL, HWHIyKLHOHHAas
1eyYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MyYKa MATHUTHBIM TOJIEM.

JInHMY MHIYKIIMM MarHATHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHHE 2IEKTPOMATHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb 3IEKTPOABUKYIIEH CHIIBI MHAYKIUU OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii sxcnepumenm, 1ab6opamopusie pabomol

N3ydenne MarHuTHOIO IOJIS KaTYIIKH C TOKOM.

HccnenoBanue n1eMCTBAS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM MHIYKIIHH.

Pasnen S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u In1eKmMpoOMAZHUMHbIE KOJ1€e0AHUA

Komebarenbnast cucrema. CBoOomHBIE MeXaHWYECKHE KojeOaHusd. [ apMoOHHWYECKHE
koneOanus. Ilepuon, wactora, ammuutyga u ¢asza konebanuil. IIpyXUHHBI MasTHHK.
Marematnueckuil MasTHHK. YpaBHEHHE TrapMOHHUYECKHX Konebanmii. [IpeBparienne sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KoJieOaHUS B HACATIHLHOM
KOJieOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYECKUMU U JJICKTPOMArHUTHBIMU
konebanusimu. Gopmyna TomMcoHa. 3aKOH COXpaHEHUS YHEPrUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpeacraBienue o 3aTyxaromux KojaeOaHusx. BeiHykIeHHbIE MEXaHUYECKHUE KOJIEOaHUS.
Pe3onanc. BeiHyk/1€HHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS.

[TepemenHsbiil Tok. CUHYCOMIAIbHBIA NMEPEMEHHBIM TOK. MOIIHOCTh EPEMEHHOTO TOKA.
AMIUIMTYJTHOE U JEUCTBYIONIEE 3HAUEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepemadya M MOTPEOICHUE DIIEKTPUUECKOW HHEPTHUHU.
DKOJIOTUYECKUE PHUCKU MPU MPOU3BOJICTBE dJIEKTposHepruu. KynbTypa UCIOIb30BaHUS
3JIEKTPOIHEPTUU B OBCEIHEBHOW KU3HMU.

TexHuyeckre yCTPOMCTBA M NPAKTHYECKOE IPUMEHEHUWE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, IMHUH dJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KojieOaTeIbHOW cUCTEMbI (ITPYKUHHBIN WM MaTEMaTUYECKUN
MasITHUK).

Habmronenue 3aryxaromux KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaGnronenue pesonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.



OcuumiorpaMMbl — (3aBUCUMOCTA  CHJIBI  TOKAa M HANpPSDKEHUS OT BPEMEHH) IS
AJIIEKTPOMATrHUTHBIX KOJICOAHUIA.

Pe3onanc mpu mocienoBaTenbHOM COEAMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mojienb JIMHUY 3JIEKTPONIEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanne 3aBUCUMOCTH TIEPHOJAa MAJIBIX KOJICOAHUH Tpy3a HA HUTH OT JIJIMHBI HUTH
Y MaccChl Tpy3a.

HUccnegoBanne TmEpEeMEHHOT0 TOKa B ILENH M3 MOCJIEAOBATEIIBHO COEIUHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 6OIHbL

MexaHnueckue BOJIHBI, yciIoBHs pacnpoctpaneHus. [lepuon. CkopocTh pacnpocTpaHeHHs
U JuuHa BodHBL [lomepedyHble W TPOJOJIbHBIE BOJHBL. WHTepdepeHus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUSI M3JIYUYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3amMHas
opueHtanus BekTtopoB E, B, V B snekTpomarauTHOil BojHe. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpeJoOMIICHHe, moysipu3anus, audpaknus, uatepdepeHiums. CKOpOCTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixama 3J1€KTPOMArHUTHBIX BOJH. [I[puMEHEHUE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE H
OBITY.

[TpuHLMITBI paIUOCB3U U TeNEBUACHUA. Paqnookamus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: MY3bIKAIbHBIE MHCTPYMEHTHI,
yJIbTPA3BYKOBasi AUArHOCTHKA B TEXHUKE M MEAMIIMHE, pajap, PaguonpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-nieys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MMONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmromeecs Teo Kak UCTOYHHUK 3BYKa.

HabGnronenue orpakeHus: 1 MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HaHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOM W YacTOTOM
KOJICOaHMil.

HUccnenoBanne CBOMCTB  JJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XXE€HUE, IIPEJIOMIIEHHUE,
noJisspu3anus, 1udpakus, THTepPepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMoaMHEHOE pacipOCTpaHEHHUE CBETA B OJJHOPOIHOM CpeLE.
JIyud cBera. ToueuHbI HCTOYHHUK CBETA.

OtpaxkeHune cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue M300pa’keHUN B IJIOCKOM
3epKaJIe.

[Ipenomnenue cBeta. 3aKkOHBI TPEJIIOMJICHHUS CcBeTa. AOCONIOTHBIA TOKAa3aTelhb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yron IOJIHOTO BHYTPEHHETO
OTPaXEHUS.

Hucnepcust ceeta. CiaoxHbI coctaB Oenoro cseta. LBer.



CobOuparomie u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKycHOE pacCTOsSHHE U
onTHuYecKas cuia TOHKoM JnuH3bL. [locTpoeHne n3o0paxeHuit B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOM JIMH3BL. Y BEJIMUYCHUE, JaBAEMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WHTepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOMIOCHNS MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHITMOHHON KapTHHE OT ABYX CHH(A3ZHBIX
KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemé€rka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB MPHU MaJICHUU MOHOXPOMATUUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITongpuszanus ceera.

TexHuueckne ycTpoiicTBa M MPAKTHUYECKOE INMPUMEHEHHE: O4YKH, Jyma, (oToammapar,
NPOEKIIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAsl OMNTHKA, AUGpaKkIUOHHAs
pemeéTKa, NoJIAPOUL.

Jlemoncmpayuu

[IpsiMonMHEHOE pacHpOCTpaHEHUE, OTPAKEHUE U TpesioMiieHHe cBeTta. OnTuyeckue
puOOopHI.

[TomHOE BHyTpeHHEE OoTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanne CBOMCTB M300payKeHU B TMH3AX.

Mopenu MuKpocKomna, TeJIECKOna.

Hab6nronenue naTepdepeHnmm cpeTa.

Habnronenue audpakiuu ceera.

Habnronenue aucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonmyyenue criekTpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, 1abopamopusie padbomol

N3MmepeHune nokazaress npeaoMIeHUs CTeKIIa.

WccnenoBanue cBOMCTB N300paXkeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CrIeNUATIBHON TEOPUHU OTHOCUTEIBLHOCTH
['panuilbl MPUMEHUMOCTH KJIACCHMYECKOW MexaHMKH. [locTynaTel crenuaibHOW TEOpHUH
OTHOCUTEJIbHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, MPUHIIUII
OTHOCHUTEIBHOCTH DWHIITEHHA.
OTHOCUTETBHOCTh OJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U COKpAIIEHUE IJIMHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBsi3b MaccChl C SHEPTHUEH U UMITYILCOM PEJISITABUCTCKON YaCTHUIIbI. DHEPIUsl MOKOS.

Paznen 7. KantoBas pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®otonsl. Popmyna [1nanka cBsa3u sHEeprun (HOTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIHC
¢doToHa.

OtkpbiTue u wucciuenoBanue ¢oroddpdexkra. Ombitel A. ['. CroneroBa. 3akoHBI
dotorddexra. YpaBHenue DiiHmreitHa 1 poroapdekra. «KpacHas rpanuna» potosaddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHYECKOE ICUCTBHUE CBETA.

TexHudyeckre ycTpoOMCTBa W MPAKTUYECKOE MpUMEHEHHue: (OTOIEMEHT, (POTOATUHK,
CoJIHEeYHasi OaTapesi, CBETOUO/I.



Jlemoncmpayuu
®otord(exT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.
UccnenoBanue 3akoHOB BHeMTHETro (GpoTodddekra.
Ceeroauon.
Conneunas Gartapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pesepdopna no paccesnuto o -uactuil. [lnanerapnas
mozenb atoma. [loctynarel bopa. M3nydenne n norsiomenrue (OTOHOB MPHU MEPEXO0JI€ aToMa C
OIHOTO YPOBHS JHEpPruM Ha Apyrou. Bunasl crnextpoB. CHekTp ypOBHEH SHEpPrUM aroMma
BOZOpOJA.
BonnoBeie cBoiicTBa yactull. Bonnsl ae bpoiina. KopnyckyisipHO-BOJTHOBOM yau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuyeckre yCTpONCTBA H MPAKTUUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIA aHalu3
(cexTpockort), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mogpens onsita Pezepdopna.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habmtoienue TnHeRYaThIX CIIEKTPOB U3JIy4YEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmvie padbomul
Habnronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIIOXKHOCTb  CTPOCHMS  sApa. OTtkpsiTHE
paanoakTuBHOCTH. OmbiTel  Pesepdopna mo omnpeneneHuro cocTaBa  paguOaKTUBHOIO
uznydenus. CBoiicTBa anbda-, Oera-, raMMa-u3nydeHus. BausiHue paioakTUBHOCTH HA KUBbBIE
OpTraHU3MBI.
OtkpeiTHEe TpoTOHa W HedTpoHa. Hykinonnas mogmens siapa [eiizenOepra—lBaHeHKo.
3apsin sapa. MaccoBoe uuciio sapa. M30Torsbl.
Anbda-pacniaa. DIeKTpOHHBIN M MO3UTPOHHBIN Oeta-pacnaj. ['amMmMa-usnydeHue. 3aKoH
PaaMOaKTUBHOIO pacra/ja.
DHeprus CBS3M HYKJIOHOB B simpe. Snepubie cuibl. JleexT maccs sapa.
Anepusie peakuuu. [lenenue u cuHTE3 A1€p.
Anepubiii peaktop. TepmosnepHslid cuHte3. I[IpoOieMbl W TNEPCHEKTUBBI  SACPHOU
OHEPreTUKH. DKOJOTHYECKNE ACTIEKTHI IAEPHON YJHEPTETHKH.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTonbl HAOIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHbBIX YaCTHLI.
dyHaamMeHTalbHbIe B3auMOJIeHCTBUS. EquHCTBO (pu3nueckoil KapTUHBI MUPA.
TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa BuibcoHa,
SIICPHBIN peakTop, aToMHas 6omoa.
Jlemoncmpayuu
Cu€TUrK MOHU3HPYIOIIHNX YACTHII.
Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol
HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusm).

Pa3znen 8. DineMeHTHI aCTPOHOMUM U ACTPOGU3MKH

Ortanbl  pa3BuTUd  acTpoHoMuu. [IpuknagHoe ¥ MHUPOBO33PEHUECKOE 3HAUCHHE
aACTPOHOMMUH.



Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/1bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE31. 3BE3BI, MX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTPalbHbIA KJIACC — CBETUMOCTBY». 3BE3JbI
[JIABHOM TMOCIEJ0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTB» JUIsl 3BE3] TJIABHOM
nocJieIoBaTelbHOCTH. BHyTpeHHee cTpoeHue 3BE34. (COBpEMEHHBIE MPEACTABIEHUS O
IIPOUCXOKICHUH U 3Boronn CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3L.

Mnineunsit Ilyte — Hama ['amaktuka. Ilonoxenne m nemxenue ConHua B ['amakrtuke.
Tunel ranaktuk. Paguoramaktuku v kBazapsl. YEpHBIE IBIPHI B SApaxX FalAKTUK.

Bcenennas. Pacumpenne Bceenennoit. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe nsinydeHue.

MacmraOHas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HabGnronenust HeBOOPY>KEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUN
U1 OIPEJIEIICHUS MT0JIOKEHHSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO AAaTy: OCHOBHBIE CO3BE3/AMS
CeBepHOro nostymapus 1 spKue 3BE3/bl.

Habmonenus B Teneckon Jlynsl, ianet, Mneunoro Ilytu.

O0o0marniee NOBTOpeHUE

Ponp ¢Qu3uky w acTpoHOMHM B HSKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMATBLHON U
ATUYECKON cdepax AESATENbHOCTH 4YEJIOBEKa, poOJib M MeCTO (U3UKH M acTPOHOMHUHU B
COBPEMEHHOW HAy4yHOM KapTHUHE MuUpa, pojib (U3MYecko Teopud B (POPMHUPOBAHUU
npeiCcTaBleHud 0 (QU3UYECKOM KapTHHE MHpa, MECTO (M3MUECKOW KapTHHBI MUpa B 0OIIEeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUIN O IPUPO/IE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHsi B 11 kjacce ocCymiecTBIseTCsS C y4ETOM
CoJiepKaTeNIbHBIX MEXIPEJAMETHBIX CBsI3ed C KypcamMd MaTeMaTUKH, OWOJIOTUM, XHUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemnvie nousamus, CBS3aHHBIE C H3YYEHHEM METOJIOB HAYYHOTO ITO3HAHUS:
SBJICHUE, HAy4HBIA (DaKT, TUmore3a, (Ppu3nUecKas BEJIIMYMHA, 3aKOH, TEOpHs, HaOJIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: peuieHNEe CUCTEMBbl YPaBHEHUW, TPUTOHOMETPUUYECKHE (PYHKIMH: CHUHYC,
KOCHUHYC, TaHT'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIMU Ha OCH KOOPJIMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKILIHA,
MPU3HAKHU MOJ00HS TPEYTOIbHUKOB, ONPEEICHUE MIOMIAAN IJIOCKUX PUTYp U 00bEMa Tell.

buonocusa: snextpuyeckue SIBJICHUS B KUBOW MpUPOJE, KoJeOaTelbHbIE JIBHXKCHHS B
KUBOU TPHUPOJE, ONTUYECKUE SIBIICHUS B KUBOWU MPUPOJE, NEUCTBUE paJvallid Ha KUBBIC
OpraHU3MBI.

Xumusi: CTPOCHHE aTOMOB W MOJEKYJ, KPUCTAIUIMYECKAS] CTPYKTypa TBEPABIX TEN,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON pemETKU, CIIEKTPaIbHbIN aHAN3.

l'eoecpagusa: marHUTHBIE MOMIOCa 3€MIIM, 3aJI€KH MarHUTHBIX Py, (OTOCHhEMKA 3€MHOM
OBEPXHOCTH, MPEJICKA3aHUE 3€MIICTPSICEHU M.

Texnonocus.: JIMHUM 3JEKTPONEpPEay, T€HEPATOpP MEPEMEHHOIO TOKA, JIEKTPOIBUraTENb,
WHIYKIIMOHHAS TIeYb, pajap, PaauoONpUEMHUK, TEIeBU30p, aHTeHHa, TeiedoH, CBU-meus,
MIPOECKLMOHHBIN aIapaT, BOJIOKOHHAs ONTHKA, COJTHEYHAas Oarapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPE/JHEI'O OBIIIETI'O OBPA3OBAHUSA

OcBoenue yuebHoro npeamera «®duszmka» Ha ypoBHE cpeaHEro ooOiero oopa3oBaHUs
(6a30BBIf  ypOBEHBb) JIOJDKHO  OOECTEUUTh  JOCTHXKEHHE  CIHEAYIOMIMX  JIMYHOCTHBIX,
METaINpeIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTAaTOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUs y4yeOHOro mnpeamera «Du3HMKa» JOIKHBI OTPAXKaTh
TOTOBHOCTh U CIIOCOOHOCTh 00YYaronIuxcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEN
NO3ULMEN JIMYHOCTH, CHUCTEMOM ULEHHOCTHBIX OpPHEHTAlWW, TIMO3UTUBHBIX BHYTPEHHUX
yOeXJeHUN, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO  OOIIEeCTBa,
paclMpeHre KU3HEHHOTO OIbITa U OMbITa JIEATEIIbHOCTH B IMPOIECCE peaU3allid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIbHON JIEITEIIbHOCTH, B TOM YKCII€ B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSI:

cOPMUPOBAHHOCTh TPAXJAHCKOW TMO3ULIMK OOYyYaromlerocss Kak aKTHBHOTO H
OTBETCTBEHHOTI'O WJIEHA POCCUICKOr0 OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX T'yYMAHUCTHUECKUX M JEMOKPATHUUECKUX
LICHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX TIPa)KJaHCKOIro OOIecTBa,
y4acTBOBaTh B CAaMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHE B3aUMOJEHCTBOBaTh C COLMAIbHBIMU HMHCTUTYyTaMHU B COOTBETCTBUU C UX
GYHKUMAMY U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUNCKON IPaKIAHCKON UJEHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHWE K T'OCYJIapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCUUCKUX
y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLICHUBATh CUTYalUIO U MPUHUMATh OCO3HAHHBIE PEUIEHUS, OPUEHTHUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B I€ATEIbHOCTH YUYEHOTO;

OCO3HaHME JINYHOT'O BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢dusnueckoil HayKe;

5) Tpy10BOI0 BOCIIMTAHMSI:

UHTEPEC K pa3IuyHbM cdepaMm npodecCHOHANbHOW JESTEIBbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOM W TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINM BBIOOp Oymaymien
npodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCTH (PU3HUKHU HA
MPOTSKEHUN BCEU JKU3HU;

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh HKOJIOTMYECKON KYJbTYpbl, OCO3HAHHE TIJI00aIbHOrO Xapakrepa
AKOJIOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUU B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHUA
L[eJIEW YCTOWYMBOIO Pa3BUTHUs YEJIOBEYECTBA;



pacIIMpeHHe OIbITa JCSITCIIBHOCTH OSKOJOTMYSCKOH HAIPaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PCHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3NUECKOIN HAYKH;

OCO3HAaHHE IIEHHOCTH HAYYHOU JESATETHHOCTH, TOTOBHOCTH B MIPOIIECCE U3YUCHUST (PU3UKHU
OCYIIECTBJISTH TPOCKTHYIO M HCCIICIOBATENBCKYIO JAESTENHHOCTh HHINBUIYATHHO U B TPYIIIIC.

METAITPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA
ba3oBble 1ornueckue aAeicTBUs:

CaMOCTOATENFHO (OPMYIHUpPOBaTh MW aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENEIIATH IEJIH ACSITEILHOCTH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU UX JOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pACCMATPUBAEMBIX (PU3UUECKUX SIBJICHUSIX;

pa3pabarbiBaTh IJIaH PeLICHUs MTPOOJIeMbl C YUETOM aHAIM3a UMEIOIIUXCS MaTepHATbHBIX
Y HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBHE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKHU MOCIEACTBUI NESITENBHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUAX PEATBbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciaenoBare/ibCKue 1eicTBUA:

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUEBBIMUA TOHATHSIMH M METOAaMU (PU3HUECKOU
HayKH;

BJIaJICTh HABBIKAMH Y4YEOHO-HCCIIEIOBATENIHCKOW U MPOCKTHON JEATEILHOCTU B 00JIaCTH
(bU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOUCKY METOJIOB DPEIICHUSs
3a/1a4 (PU3NUECKOTO COACPKAHUS, TPUMEHEHUIO PA3JIMUHBIX METOAO0B MO3HAHMS;

BJIAJIETh BUJAMU JICSITEIHHOCTH IO TMOJYYECHHIO HOBOTO 3HAHUS, €r0 WHTEpIpETallNH,
npeo0pa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTyallUsX, B TOM 4YHUCJE MpHU
CO3/ITaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIIEICTBEHHBIE CBSI3W U aKTyaJlIM3UpOBaTh 3a7ady, BbIJIBUIAThH
TUNIOTE3Y €€ pEeLICHUs, HAaXOAUTh AapTryMEHThl IJis JO0Ka3aTelbCTBA CBOUX YTBEPKICHHIA,
3a/1aBaTh MMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJIU3UPOBaTh TOJYYEHHbIE B XOJ€ PEHIEHUs 3aJayd pe3yibTaTbl, KPUTUUYECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/ladyd B OOpPa30BATEIHHOU NEATCILHOCTH, B
TOM YHCJIE€ IPU U3YYEHUU (PUBUKU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATH NPUOOPETEHHBIN OMBIT;

YMETh MEPEHOCUTH 3HAHUS 10 GUBUKE B MPAKTUUECKYIO 00JIACTh )KU3HEACSITEILHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC UJICH, NIPEJjIaraTh OPUTHHAJIbHBIC MTOIX0/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

PaGora ¢ nndpopmanmeii:

BJIAJIETh HAaBBIKAMH TOJy4YeHUs] HHGOpMAIUU (HU3UIECKOTO COACPIKAHUS U3 HUCTOYHHKOB
pPa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBIISITh IOUCK, AaHAJIW3, CHUCTEMAaTU3ALUI0 H
UHTEPIPETANI0 HHPOPMAIIMK PA3TUYHBIX BUIOB U (HOPM MpECTaBICHUS;



OIICHMBATH JOCTOBEPHOCTHh HH(pOpPMAIIHH;

UCIIOJIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX W KOMMYHHMKAIMOHHBIX TEXHOJIOTHHA B
pEIIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3AIMOHHBIX 3aJa4 C COOJIIOJICHUEM
TpeOOBaHMIT SPTOHOMUKH, TEXHUKHA 0€30MIaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON 0€30MTaCHOCTH;

co3faBaTh TEKCTHI (DU3MUYECKOTO COJEpKaHUS B pa3IWYHBIX (dopmarax ¢ ydETom
Ha3HauYCHUS WHPOPMAIIMA W TEJCBOM ayauTOpWUH, BHIOMpAs ONTUMAJIbHYIO (opMmy
MIPEICTABJICHHS ¥ BU3YATH3aIlNN.

KoMMyHUKATHBHBIE YHHMBEpPCAJbHbIE Y4eOHbIE 1eCTBHS:

OCYIIECTBIISATH OOIIEHNE HA YPOKax (U3HKU U BO BHEYPOUHOU JEATEITHHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIMA U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOK TOYKY 3pPEHUS C HCIOJIB30BAHHEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U MCIO0JIb30BaTh MPEUMYIIECTBA KOMAHAHOW ¥ UHAUBUTyaIbHON pabOTHI;

BBIOMpATh TEMAaTUKY M METOJIbl COBMECTHBIX JEUCTBUU C YU4E€TOM OOIIUX HWHTEPECOB U
BO3MOKHOCTEM Ka)KJI0TO WieHa KOJUIEKTHUBA;

OPUHUMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH M KOOPJAWHHUPOBATH
NEUCTBUS MO €€ JOCTHXKEHUIO: COCTABJATH IJIAH JEHCTBUHM, PACHPENENATh POJIU C yUYETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJA U KaXJOT0 yYaCTHUKA KOMAH/bI B OOIIUN pe3yJbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

Mpe/yIaraTb HOBBIE INPOEKTHI, OLICHWBATh WJCH C MO3WIMHA HOBU3HBI, OPUTMHAJIBHOCTH,
MPaKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CUTYyalHUsX,
MPOSIBIIATh TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIe YUeOHbIe NelCTBHUA
Camoopranmusanms:
CaMOCTOSITENIFHO OCYIIECTBIISTh MO3HABATEIBHYIO JEATEIBHOCTh B 00MacTH (DM3HKU H
ACTPOHOMUHU, BBISIBJISATH IPOOJIEMBI, CTABUTH U (HOPMYJIUPOBATh COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHs] PACUETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBINIOJIHEHUS MPAKTUYECKOM pabOoThl € Y4YETOM UMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH U IIPEANIOYTCHUN;
JIaBaTh OLICHKY HOBBIM CHUTYaLUsIM;
paciupsTh paMKH y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUH;
JieNlaTh OCO3HAHHBIA BBIOOp, apryMEHTUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh 3a
pelieHue;
OLIEHHBATh MPUOOPETEHHBIN OMBIT;
Croco0CTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JIacTH (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOWM 00pa30BaTENIbHbIN U KyJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJIEKT:
JaBaThb OLICHKY HOBBIM CHTYalHsM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJIBTATOB LENSAM;
BJIa/IETh HABBIKAMM MTO3HABATENIbHON pe(eKCHH KaK OCO3HAHUS COBEPIIAEMBIX JAEHCTBUI
Y MBICIIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;
UCII0JIb30BaTh MPUEMBI PedIeKCUH ISl OLIEHKH CUTYalllud, BIOOpa BEPHOTO PELICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEUICHUS 110 UX CHUKCHUIO;



IPUHUMAaTh MOTHUBBI U APTYMEHTBHI IPYTUX IPH aHAIIU3€E PE3YJIbTaTOB IEATEIbHOCTH;

OPUHUMATh ceOsl, TOHUMAs CBOM HEIOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACATEIbHOCTH;

NpHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU.

B mporecce mocTukeHUs JTMUHOCTHBIX PE3yJlbTaTOB OCBOCHUS MPOTpamMMbl MO (U3HKE
IUIs  YpPOBHS cpefaHero oOmiero oOpa3oBaHHs Yy OOYyYalOUIMXCA COBEPILIEHCTBYETCS
ASMOILIMOHAJIbHBIN MHTEJUIEKT, PENOoararouii ¢OpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOLIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSTHUE,
BUJIETh HAIpaBJIEHUS PA3BUTHUS COOCTBEHHOM 3MOLIMOHAJIBHON cdepbl, ObITb YBEPEHHBIM B
cebe;

CaMOpeTyJINpOBaHus, BKJIFOYAIOIIIETO CaMOKOHTPOJIb, YMEHHE IPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHME, CIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIbHBIM
MU3MEHEHUSIM U MPOSIBIISITh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALMM, BKJIFOYAIOLIEH CTPEMJICHHE K JOCTHKECHHIO LEIU U yCIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHHE IEUCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEN;

SMIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTHIBATH €0 TMpPH  OCYIIECTBICHUU OOIIEHHs, CHOCOOHOCTh K COYYBCTBHIO H
CONEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOILEHUS C IPYTHMH
JIOBMU, 3a00TUTHCSI, TPOSABIIATH UHTEPEC U pa3penIaTb KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oO0yuenusa B 10 kJjiacce npeamMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh COPMHUPOBAHHOCTh Yy 00YYAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEPAX PoJib U MeCTO (PU3MKU B (OPMHUPOBAHUU COBPEMEHHOMU
HAay4YHOU KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTHMU, B IPAKTUYECKOU
NEATEIbHOCTH JIFOJIEN;

YUYUTHIBATh TPaHUIBl MPUMEHEHHS] W3YYCHHBIX (U3MUECKUX MOJENeH: MarepuaibHas
TOYKa, UHEpIMaJIbHAsl CUCTEMa OTCuéTa, abCOMIOTHO TBEPIOE TENO, UJICATBHBIN ra3, MOJAEIU
CTPOEHHUSI Ta30B, )KUIAKOCTEN U TBEPABIX TEJ, TOYECUYHBIA AIEKTPUUECKUMN 3aps] IIPU PEIICHUU
bu3uYecKuX 3a1a4,

pacnio3HaBath (pu3mdeckue sBIEeHUSA (TIPOIEecChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJIAPHO-KMHETUYECKOW TEOPUM CTPOCHHUS BELIECTBA U DJIEKTPOAMHAMMKH:
PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE JABM)XEHHE, CBOOOJHOE NaJEHUE Te,
NBIDKEHUE 10 OKPYXKHOCTH, HWHEpLHUs, B3auMmojehcTtBue Tten, auddysusi, OpOyHOBCKOE
JBUKEHUE, CTPOCHUE JKUJKOCTEH M TBEPHABIX TeJNl, U3MEHEHUE 00bEMa Tell MpU HArpeBaHUU
(oxnaxkeHuu),  TEIVIOBOE  paBHOBECHE,  HCHApeHHe,  KOHJEHCAlMs,  IUIABJICHHE,
KpUCTAJIM3als, KHUIIEHHWE, BIIAJKHOCTh BO3[yXa, IOBBIIMICHUE JAAaBJIEHUS Tras3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSA3b MEXKIY IapaMeTpaMy COCTOSIHUS ras3a B M30Mpoleccax,
ANEKTpU3alus TeJl, B3aUMOJECHCTBUE 3aPAJIOB;

ONMKCHIBATh MEXAHUUYECKOE JBUIKEHUE, UCIOJIb3Yysl (PU3MUECKHE BEJIMYMHBI: KOOPJMHATA,
yTh, MIEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIA, UMITYJbC Tela, KHHETUYeCKas
SHEprusi, MOTEHLHUaJIbHAasl SHEPrusi, MeXaHuuyeckas paboTa, MEXaHHUYECKas MOILHOCTb; MpH
ONHUCAaHWUU TPABUIBHO TPAKTOBAaTh (PU3WYECKUN CMBICI HCHOJIb3YEMbIX BEJIUYMH, HX
0003HAUYEHHUS U €UHUIIBI, HAXOIUTH (POPMYIIbI, CBSI3bIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIUYUHY
C IpyrUMHU BEeIUYNHAMU,



ONMUCBHIBATh M3YYEHHBIEC TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SBJIECHUS, HCMOJb3Ys
¢u3nueckre BEIWYUHBI: JaBJICHUE Trasza, TeMmIeparypa, CpPEIHss KUHETHYecKash DSHEprus
XA0TUYECKOI'0 JABWKEHUS MOJEKYJ, CPEAHEKBAJApaTU4HAs CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIJIOTHI, BHYTPEHHSIA dHEprus, paboTa raza, Kod()PHUIIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOTO
JBUTATEINSI; TPU ONHWCAHWM TPABWIBHO TPAKTOBATh (PU3WYECKUA CMBICT HCIOIh3YyEMBIX
BENIMYMH, WX OOO3HAYEHUS W CIWHHIIBI, HAXOIUTHh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3HUECKYIO BETMUNHY C IPYTUMH BEIIMUUHAM;

ONKUCHIBATh M3YUYCHHBIE JJICKTPUUYECKHUE CBOMCTBA BEIIECTBA W AJCKTPUUYECKUE SIBICHUSA
(potiecchl), UCTIONB3Ys (HU3NUYECKUE BEIIMUUHBL: SJICKTPUUECKUM 3apsil, FIEKTPUUYECKOe ToJIe,
HaNpsHDKEHHOCTh  TOJIS, TMOTEHUMAN, PAa3HOCTh MOTEHIMAJIOB;, MPU ONWCAHUUA MPABUIBHO
TPaKkTOBaTh (PU3MYECKUM CMBICT MCIOJIB3YEMbIX BEJIMYMH, WX OOO3HAUCHHS W EIUHHUIIBL;
yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOUINE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C IPYTUMHU BEJIMYUHAMU;

aHANIM3UPOBaTh (PU3UYECKHE MPOILECChl U SBJICHUS, UCHONB3Yyd (DU3MUYecKrue 3aKOHbI U
MPUHIUIBL: 3aKOH BceMupHoro TtaroreHus, I, Il u III 3akoner HeroTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKOUN IHEPTHUH, 3aKOH COXPAHECHUS UMITYJIbCA, IPUHIIUI CYNEPIO3ULINU CUJI, TPUHIHUII
PaBHOIIPAaBUSl MHEPLUMAIBHBIX CHUCTEM OTCYETA, MOJEKYJSIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEILECTBA, T'a30BbIE 3aKOHBI, CBSI3b CPENHEHM KUHETHYECKOW SHEPTUM TEIJIOBOIO
JBIKEHUS MOJIEKYJ C aOCOJIFOTHOM TeMIlepaTypoil, MepBbIi 3aKOH TEPMOJUHAMUKH, 3aKOH
COXPAaHEHHS DIJICKTPUYECKOro 3apsiaa, 3akoH KysioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMyITHpPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKECHHE W YCIOBUS (TpPaHUIIBI, 00JIaCTH)
MIPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIIUIIBI IEUCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pasinyuath yCI0BUS UX 0€30MMacHOTO UCIOIb30BaHUs B OBCEHEBHOM KU3HU;

BBITIOJTHATh AKCIEPUMEHTHI MO HCCIEIOBaHUIO (DU3WYECKUX SBJICHUW W TIPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEpPEHUH, Tpu 3TOM  (POpMYyJIHpPOBATH
npoOiemy/3afjadyy UM THUIOTE3y Y4yeOHOro OSKCHEpUMEHTa, COOMpaTh yCTaHOBKY W3
IPETI0KEHHOT0 000PYI0BaHUS, IPOBOJIUTH ONBIT U (DOPMYJIUPOBATH BHIBOIBI;

OCYIIECTBJISTh MPAMBIE M KOCBEHHbIE H3MEpeHUs (U3MYECKUX BEIUYUH, MPH STOM
BBIOMpPATh ONTHUMANBHBIN CIIOCO0 M3MEpPEHUS U HCIOJIB30BaTh W3BECTHBIE METOJIbI OIICHKU
MOrPEIHOCTEN U3MEPEHHU;

WCCJIEIOBATh 3aBUCHUMOCTA MEXIYy (U3HMUECKUMHU BEITUYMHAMHU C HCIIOJIB30BAHUEM
NpSMBIX HM3MEPEHWH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHpOBATH pE3yibTaThI
MOJTYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIWYUH B BHUJI€ TAOIUIl U rpaduKoB, Ae1aTh BBIBOIBI
10 pe3yJibTaTaM UCCIIEIOBAHUS;

coOyirofaTh TpaBWiia 0€30MacHOrO TpyJa MpU MPOBEACHUM HCCIIEAOBaHUNM B paMKax
y4eOHOT0 JKCIEPUMEHTa, Y4eOHO-UCCIEAOBATEIbCKOM M TMPOEKTHOW JESATEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIA0OPATOPHOTO 000PYI0BAHMUS;

pemiatb pacy€THhIE 3a7auyd C SBHO 3aJaHHOW (PU3MYECKOHM MOENbI0, HCIOJIb3Ys
(du3ruecKre 3aKOHbI U IPUHITUIIBI, HA OCHOBE aHAIN3a yCJIOBUS 3a7]a4M BBIOUPATh (PU3UUECKYIO
MOJI€NIb, BBIIETATh (U3UUECKUE BEIMYMHBI U (DOPMYJIbI, HEOOXOAMMBIE ISl €€ pEeIICHHUS,
IIPOBOJUTH PACUETHI M OIEHUBATh PEATbHOCTH MOJYUYEHHOTO 3HAUYCHUS (PU3NYECKON BETUUHHBL;

pelIaTh KaueCTBEHHBIE 3a/Ja4M: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUYMBYIO LETIOYKY
pacCyXJIeHU ¢ OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS;

WCIIOJIB30BaTh TIPU PEIICHWH YYeOHBIX 3aJad COBPEMEHHBbIC WH(MOPMAIIMOHHBIC
TEXHOJIOTUU [l TMOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAMA U NPEACTaBICHUS Y4eOHOU U
HAay4YHO-TIOMYJISIPHON MHQOpMAIMU, TOJYYEHHOW W3 Pa3UYHBIX HCTOYHHKOB, KPUTHYECKU
aHaJTM3UPOBATh MOJIy4yaeMyto HHGOPMAIIUIO;



NPUBOJUTH MPUMEPHI BKJIAJA POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE
HAyKH, O0OBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHME 3HAHMS MO (U3UKE B TOBCEIHEBHOW IKU3HHU IS
oOecrieueHus 6€30MaCHOCTH MPH OOpaIlleHUH C MPUOOpPAMU M TEXHUYECKUMH yCTPONCTBAMH,
JUTSI COXPaHEHUS 3I0POBbSl U COOJIIOICHUST HOPM DKOJIOTUYECKOTO MOBEJICHUS B OKPYIKaIOIIeh
cpene;

paboTaTh B TPYIINE C BBHITIOJIHCHHEM PA3IMYHBIX COITUANBHBIX POJICH, INTAHUPOBATH pabOTy
TPYIIbl, PalMOHATBLHO PACHpPENeNiaTh OOS3aHHOCTU U IUIAHUPOBATH JICSITEIBHOCTH B
HECTAHJAPTHBIX CUTYaIUSIX, aJ€KBATHO OIEHUBATh BKJIAJ[ KaXXJOTO M3 YYACTHUKOB TPYMIbI B
pelieHre paccMaTpuBaeMoi poOIEMBI.

K xoniy oOyuenusa B 11 kiiacce npeamMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JOJHKHBI
oTpaxaTh COPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEpPax poJib U MecTO (PU3MKH B (GOPMHUPOBAHUU COBPEMEHHOMU
HAay4YHOW KapTHHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU W TEXHOJOTHM, B MPAKTUUECKOU
JESTENHHOCTHU JIIOJIEH, IIEJIOCTHOCTD M €IMHCTBO (DU3UYECKON KapTHUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJENeH: TOYEUHBIN
ANEKTPUYECKUN 3apsll, JIyd CBETa, TOUEYHBIA HMCTOYHHK CBETa, SJIepHAs MOJEIb aToma,
HYKJIOHHAsI MOJIEJTb aTOMHOTO s/Ipa MPU PEIICHUH (PU3NYECKHUX 33]1a4;

pacno3HaBath (pu3udeckue sBICHUSA (TIPOIECCH) U OOBACHITHP MX HAa OCHOBE 3aKOHOB
ANEKTPOJUHAMUKHN W KBAaHTOBOU (DM3UKHU: AJIEKTPUUECKasi MPOBOANMOCTb, TEIIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBHE MArHUTOB, JJIEKTPOMArHUTHAs
WHIYKIMS, JEeWCTBUE MArHUTHOTO IIOJISl HAa MPOBOJHHUK C TOKOM W JBWXKYIIMKICS 3apsj,
ANIEKTPOMATrHUTHBIE KOJIEOAHUST W  BOJIHBI, NPSIMOJMHEHHOE paclpOCTPAHEHHUE CBETA,
OTpaXEHHE, MpelioMiieHue, UuHTepdepeHius, Tudpakiuus U MOJspu3alus CBeTa, JAUCIEPCHUs
cBera, (QoTtodnekTpuueckuii 3Pdext (hororddexr), cBEeTOBOE MaBICHHUE, BO3HUKHOBEHHUE
JIMHEWYATOro CHeKTpa aToMa BOJOPO/Ia, ECTECTBEHHAs U HCKYCCTBEHHAs PAUOAaKTHBHOCTB;

OMKCHIBATh U3YYEHHBIE CBOMCTBA BelleCTBa (JIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUUECKYIO MPOBOAUMOCTD PA3IMYHBIX CPEJl) M DJIECKTPOMATHUTHBIC SIBICHUS (TIPOIIECCHI),
UCTIONIb3YsT (DU3MYECKUE BEIWYMHBI: DIIEKTPUUYECKUM 3apsijl, CWIa TOKa, DJIEKTPUYECKOE
HaIpsKEHUE, 3JIEKTPUUYECKOE COIMPOTUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJBIXKYILAS
cuia, paboTra TOKa, WHAYKIHMS MarHUTHOTO TOJs, cuia Awmmepa, cwia JlopeHia,
WHJYKTUBHOCTbh KaTYyIIKU, SHEPTUs JIEKTPUUYECKOIO0 U MAarHUTHOIO MOJIEH, MEPHUOJl U YacTOTa
KoJeOaHuil B KoyeOaTeIbHOM KOHTYpE, 3apsj M CHJa TOKa B IPOLIECCE TapMOHHYECKHX
AJIEKTPOMArHUTHBIX KoJieOaHuil, (POKyCHOE pacCTOSHHE U ONTHUYECKAsl CWUJia JIMH3bI, MpH
OMMUCAaHUMU TPABUIBHO TPAKTOBATh (PUBMYECKUM CMBICI HCIOJIB3YEMbIX BEJIMYMUH, HX
0003HaYEHUsT W E€JIUHMUIIBI, YKa3biBaTh (POPMYJIbI, CBSI3bIBAIOIIUE JIAaHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMU BEJIMUMHAMU;

OMKCHIBATh H3YUYEHHBbIE KBAHTOBBIC SIBJIICHHUS U TMPOIECChl, HCHONB3YSd (HU3UUECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U 4YacTOTAa CBETA, DHEPTUS U
uMmIysbc (OTOHA, MEpUOA TOJypaclana, SHEPrHs CBSI3M aTOMHBIX sjep, NMPU OMUCAHUU
NPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICI HCIONB3YEMBIX BEIUYMH, UX OOO3HAYEHUSA U
EAVHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIONIME JAHHYIO (DU3MYECKYIO BEITUYMHY C JIPYTUMU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHNE (DU3UIECKON BEIIMUMHBI;

aHAMM3UPOBATh (PU3UUYECKHE TMPOIECChl W SBICHUS, MCTHONB3YS (DU3MYECKHUE 3aKOHBI U
OpUHUMNBL:  3akoH OMa, 3aKOHBI MOCJEIOBATEIBHOTO M MAPAJJIEIBHOTO COEAUMHEHUS
MPOBOJIHUKOB, 3akoH JDxoyns—JIeHna, 3akOH 3JIEKTPOMAarHUTHOM HWHAYKLIWH, 3aKOH
MPSMOJIMHEMHOTO PacipOCTPaHEHUs! CBETA, 3aKOHbI OTPAKEHMsI CBETA, 3aKOHBI MPEIOMIICHUS



CBeTa, ypaBHeHUe OJiiHIITeHHa Mg (oTodPderra, 3aKOH COXpPAHEHUsS DHHEPTUHu, 3aKOH
COXPAaHEHHUS MMIIYJIbCA, 3aKOH COXPAaHEHHUsS JJIEKTPUYECKOro 3apsiaa, 3aKOH COXPaHEHUs
MaccOBOI0 4HCIa, NocTynarsl bopa, 3aK0OH pajgMOaKTHUBHOIO pacnaja, IpH 3TOM pas3iinyaTh
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAXKEHHE U YCJIOBHS (IPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

ONPENENATh HAIPABJICHHE BEKTOPA MHAYKIMM MArHUTHOIO IOJSI IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuisl JIopeHua;

CTPOUTH U ONMKCHIBATH H300paXKEHUE, CO3/1aBAEMOE INTIOCKUM 3€pKaJIOM, TOHKOU JIMH30M;

BBINIOJIHATD AKCIIEPUMEHTHI IO MCCIEIOBAHUIO (PU3NYECKUX SIBJICHUH M IPOILIECCOB C
UCIIOJIb30BAHUEM TMPSAMBIX M  KOCBEHHBIX H3MEPEHHil: 1pu 3TOM  (POpMYyJIHpOBaAThH
npoOjeMy/3aadyy M THUIOTE3y Y4e€OHOTO DJKCIEpUMEHTa, CcoOupaTh YCTAHOBKY U3
IPEIJI0KEHHOT0 000PYI0BaHUS, IPOBOJIUTH ONBIT U (DOPMYJIUPOBATH BHIBOIBI;

OCYUIECTBJISATh MpSAMbIE M KOCBEHHbIE H3MEpeHUs (U3MYECKUX BEIUYUH, MPU STOM
BBIOMpATh ONTHUMAJBHBINA CIOCO0 M3MEPEHUS U MCIOJB30BaTh W3BECTHBIE METOJIbI OIICHKU
IIOIPEITHOCTEN U3MEPEHUN;

UCCIIEJIOBATh  3aBUCUMOCTH  (PU3MYECKUX BEJIMYMH C HCHOJIb30BAaHUEM MPSIMBIX
M3MEpPEHM: MPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (PUKCHUPOBATH PE3yJbTaThl MOJYyUYEHHOU
3aBUCUMOCTH (U3WYECKUX BEJIMYUH B BHJE TaOMUI U TpaduKOB, JelaTh BBIBOABI IO
pe3yibTaTam HCCIIEI0OBAaHUS;

coOmoaTh mpaBuia O€30MacHOrO TpyJda MpPU MPOBEACHUM HWCCIEIOBAaHUM B paMKax
y4eOHOro SKCHEPUMEHTa, YYEOHO-UCCIENOBATEIbCKOW M IMPOEKTHOM JESTENbHOCTH C
MCII0JIb30BAHUEM U3MEPUTENBbHBIX YCTPOUCTB U Ja00OPATOPHOTO 000PYI0BAHUS;

pemiatb pacy€THhIE 3aJaud C SBHO 33JaHHOW (PU3MYECKOHM MOJENbI0, HCMOJIb3Ys
(du3ryuecKre 3aKOHbI U IPUHITUIIBI, HA OCHOBE aHAIN3a yCJIOBUS 33Jja4M BBIOUPATh (PU3UUYECKYIO
MOJI€Nb, BBIIETATh (U3MUECKUE BEIMYMHBI U (DOPMYJIbI, HEOOXOAUMBIE ISl €€ pEeIICHUs,
IPOBOJUTH PACUETHI M OLIEHUBATH PEATbHOCTD MOJYUYEHHOTO 3HAUCHUS (PU3NYECKON BETUUHHBL;

peniaTh KaueCTBEHHBIE 3a/layd: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUYUBYIO IIEMOUKY
paccyXIeHUM ¢ OMOPOi Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

UCMOJb30BaTh IpPH pEIIeHWH Y4YeOHbIX 3a7ad COBpPEMEHHbIE HMH()OPMAIOHHBIC
TEXHOJIOTMH JUIsl TIOUCKA, CTPYKTYPUPOBAHUs, UHTEPIPETALUMU U NPEICTaBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HMH(pOpPMAIUH, TOJYYEHHONH M3 Pa3IWYHBIX HMCTOYHHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOTydaeMyto HH()OPMALINIO;

OOBSACHATh MNPUHLMIBI JACHCTBUS MallMH, OPHUOOPOB M TEXHUYECKUX YCTPOMCTB,
pasnuyaTh yCJI0BUS UX 0€30MaCHOIO UCIIOIb30BaHUS B IOBCETHEBHOW KU3HH;

MPUBOANUTH MPUMEPHI BKIIAJla POCCUMUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE MPOLIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHME 3HAHMS MO (U3UKE B TOBCEIHEBHOW KU3ZHMU IS
oOecrieueHus: 6€30MacHOCTH MPHU OOpaIllEeHUU C MPUOOpPaMU UM TEXHUYECKUMH YCTPONCTBAMH,
JUISL COXpaHEHUs 3I0POBbsl U COOJIIOIEHHS] HOPM SKOJOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH
cpene;

paboTaTh B IpYIIIE C BHITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, MIIaHUPOBATh padoTy
IpyHnbl, palUOHAJIbHO pacHpenessaTh O0O0sI3aHHOCTH M IUIAHUPOBAaTh JESTENIBHOCTh B
HECTaH/IAPTHBIX CUTyalUsX, aJIEKBATHO OIICHMBATh BKJIAJ Ka)JOr0 M3 YYAaCTHHKOB IPYMIIbI B
peleHne paccMaTpuBaeMoOl MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

Ne HaumeHoBaHue pa3aesioB U TeM
n/n NMpOrpaMMblI

‘ KoauyecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThbI

IIpakTHyeckne
padoThbI

DJiIeKTpoHHbIE (HU(ppOBLIE)
o0pa3oBaTe/ibHbIE pecypChl

Buasl gesiTeJIbHOCTH
00y4aroIMXCsl ¢ y4eTOM
paGoueil mporpamMMbl
BOCHUTAHUS

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O TIO3HAHMSA

®u3uka u MECTOABI HAYYHOT'O
IIO3HAHUA

1.1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Hwnanor,
CIOCOOCTBYIOIINN
c(hOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
pasButus pusnuecKon
HayKH.

‘ Hroro no pazaeny

| Pasnen 2. MEXAHUKA

2.1

Kunemaruka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

OBpucTtuueckas Oecena,
HarpaBJIeHHAs
dbopmupoBaHKe
TOTOBHOCTH K
00pazoBaHMIO U
caM000pa30BaHMIO B
obnactu HU3MKH Ha
IPOTSKEHUH BCEH KU3HU.

2.2 Jmaamuka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

YueOHbIC cUTYyaINH,
HalpaBJCHHbIE HA
pa3BUTHE UHTEPECA K
pa3nu4HbBIM cepam
npodeccuoHaTbHON
JeATETbHOCTH, B TOM
YHUCIIE CBSI3aHHOM C
(bU3UKON U TEXHUKOIA.

H 3aKOHBI COXpPAaHEHHUS B MEXaHHUKE

23

bubmmoreka [JOK

PasBuBaromiue
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https://m.edsoo.ru/7f41bf72

AUOTAKTHYCCKUEC UIPBI,
HalpaBJICHHbIE HA
JCTETUYECKOE OTHOIIEHUE
K MUDY, BKJIIO4ast
JCTETUKY HAYYHOI'O
TBOPYECTBA, IPUCYIIETO
¢duznyecKoil HayKe.

‘ Htoro no pazneny

18

‘ Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

OBpucTuyeckas decena,
HarpaBJICHHAs
¢dopmupoBanue
TOTOBHOCTH K
00pa3oBaHUIO U
caMo000pa30BaHMIO B
oOmacti U3k Ha
NPOTSHKEHUH BCEH KMU3HU.

3.2

OCHOBBI TEPMOAMHAMUKH

10

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

VYyeOHble cuTyalu,
HalpaBJieHHbIE HA
pa3BUTHE UHTEpEca K
pa3Iu4HbIM chepam
npogeccuoHaIbHON
JeSITEIbBHOCTH, B TOM
quciie CBA3aHHOM ¢
(U3MKON U TEXHUKO.

33

ArperaTHble COCTOSIHUS
BeliecTBa. Ma3oBbie NEPEXO0 b

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

PasBuBaromniue
TUTaKTHYECKHUE UTPHI,
HarpaBJICHHbIC Ha
ACTETHYECKOE OTHOIIICHUE
K MUY, BKITIOYast
ACTETHKY HAy4YHOTO
TBOPYECTBA, MPHUCYIIETO
dusznyecKoil HayKe.

Hroro no pazaeny

24

4.1

|
‘ Pasnea 4. 9JIEKTPOJIMHAMUKA
|

H DneKTpocTaTHKa

bubnuoreka [JOK H

OBpHCTHYECKas Oecena,
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HarpaBJIeHHAs
¢dopmupoBaHue
TOTOBHOCTH K
00pa3oBaHUIO U
caM000pa30BaHMIO B
obnacti GpU3MKH Ha
IPOTSKEHUH BCEH JKU3HU.

4.2

ITOCTOSIHHBIN 2EKTPUUECKHUN TOK.

Toxku B Pa3IMYHBIX CpCaax

12

bubmuoreka [{OK
https://m.edsoo.ru/7f41bf72

[Touckosas Oecena,
HaTpaBlieHHAs HA
ACTETUYECKOE OTHOIICHUE
K MUDY, BKITIOYast
ACTETUKY Hay4YHOTO
TBOPYECTBA, MPUCYIIETO
buU3MYEeCKON HayKe.

Hroro no pasaeny

22

PesepBHOE Bpems

I'pynmoBast paborta
CIOCOOCTBYIOIIAS
¢dopmMHpoBaHHUIO
TOTOBHOCTH
OCYILIECTBIISATh
IPOEKTHYIO
UCCIIEI0BATEIBCKYIO
JeATEIIHOCTD
VHMBHYAJIEHO U B
rpyIme.

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

68
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11 KIIACC

‘ KoauyecTBo yacoB BHIbI eSITeTbHOCTH
Ne HaumeHoBaHHUe pa3aeoB U TeEM KOHTpO/ILHBIE MpakTHuecKkue DJiekTpoHHbIE (U (ppoOBHIE) 00y4aKoUXCH € yUeTOM
n/n MPorpamMmbI Bcero 26OTHI 2G0TI o0pazoBare/ibHbIE pecypchl padoueil mporpamMMbl
p p BOCIIMTAHUSA
Pazpnea 1. JIEKTPOJAUMHAMUKA
JlesTenbHOCTh MO
dbopmHpoBaHHUIO
MHPOBO33pPEHU,
MaruauTHOE T0JIE. bubnuorexa [JOK P P
1.1 11 1 3 COOTBETCTBYIOLLETO
DneKTpoMarHuTHasi UHAYKIUs https://m.edsoo.ru/7f41c¢97¢c COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NIECKON
HayKH.
‘ Hroro no pazaeny H 11 H
‘ Pazpnen 2. KOJIEBAHUSA U BOJIHBI
TBopueckas pabora
HallpaBJI€HHAas Ha
MexaHHYeCKHE U bu6mmoreka [JOK P
2.1 9 1 pa3BUTHE UHTEpECA K
ANEKTPOMArHUTHBIEC KoJeOaHus https://m.edsoo.ru/7f41c97¢c pasIHIHbIM chepa
JIEATEIIbHOCTH.
TBopueckas pabora,
HalpaBJ€HHas Ha
29 Mexanunyeckue u 5 1 bubnmoreka [JOK o 1;[ HOOBAHME
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢ 3K(f)norflqec1<0171
KYJBTYPHI.
MortuBanuonHas Oecena,
HalpaBJICHHAs HA
3CTETUYECKOE OTHOLLIEHUE
2.3 Orntuka 10 3 bubmorexa IIOK K MUDY, BKJItOYast
’ https://m.edsoo.ru/7f41c97¢c by,
3CTETUKY Hay4HOTO
TBOPYECTBA, IPUCYLIETO
(bU3MYECKON HayKe.
Hroro no pasaeny H 24 H

3.1

H OCHOBBI CIEITHATIBHON TEOPUH

| 4

‘ Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

1

bu6mmoreka [JOK

H becena,
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OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/7f41c¢97¢

CIOCOOCTBYIOIIIAS
c(hOpMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NICCKON
HaYKH.

‘ Htoro no pazneny

| Paznen 4. KBAHTOBASI ®U3UKA

4.1

DIIeMEHTHI KBAHTOBOUW OITHKHA

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

TBopueckas paboTa
HaIpaBJICHHAs Ha
Pa3sBUTHUEC UHTCPECA K
pasiIn4HbIM chepam
JeATEeIbHOCTH.

4.2

Crpoenue aToma

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c¢97¢

ITouckoBas Gecena,
HarpaBJIeHHas Ha
dbopMupoBaHue
TOTOBHOCTH K K
caM000pa30BaHHIO B
oOnacti GpU3MKH Ha
IIPOTSKEHUH BCEN
AKHU3HU.

43

ATOMHOE PO

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

TBopueckas paboTa,
HarpaBJIeHHAas Ha
¢dopmupoBaHue
JKOJIOTHYECKON
KYJBTYPBIL

‘ Hroro no pazgeny

15

‘ Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKHU

5.1

DJIEeMEHTHI aCTPOHOMUU U
acTpousuku

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

becena,
CIOCOOCTBYIOIIAS
c(hOpMUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3ButTHUs HU3NUECKON



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

HayKH.

‘ Hroro 1o pasacity H

7

| Pasiea 6. OFOBIIAIONIEE MIOBTOPEHUE

6.1 Ob6o06m1aromee MOBTOPEHNE

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

[IpakTukym 1o
Pa3BUTHUIO TOTOBHOCTH K
BOJIOHTEPCKOU U
T'yMaHUTapHOU
JIeATEIbHOCTH.

Htoro no pazgeny

PesepBHOE Bpems

['pynmoBas pabora
CrocoOCTBYIOIIAS
(hopMHUPOBaHHIO
TOTOBHOCTH
OCYILECTBIISATh
MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO
JESTEIIbHOCTh
WHIMBUIYAIBHO U B
rpymme.

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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ITOYPOYHOE INTAHUPOBAHUME

10 KIIACC
KoundecTBO 4acoB D1IeKTPOHHBIE
Ne Tema ypoka Konrtpousnsie | IIpakruyeckue Jata uHppoBLIe
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 ®usuka — Hayka o npupone. Hayynsie MeTosl 1 bubnuoreka [JOK
MMO3HAHUS OKPYKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Poxe 1 MecTO hu3uku B hopMUpOBAHUH
2 COBPEMEHHON g)a YHOU qu)l I;I/IHIE)I MUpa, B 1 bubmiorexa LIOK
p . Y P “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM JICSITEIbHOCTH JIIOICH
Mexanundeckoe aBmkeHre. OTHOCUTENBLHOCTD
3 MEXaHU4EeCKOro aABuxeHus. [lepemenienne 1 Bubmiorexa HOK
’ ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
4 PasHOMEpHOE IPIMOIUHENHOE ABUKEHNE 1 bubmiorexa LOK
p P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPIMOIHHENHOE IBHKEHUE 1 Bubmzorexa LHOK
yeKop p A https://m.edsoo.ru/ff0c372¢
6 CBobOoHOE TazieHne. Y CKOpeHue CBOOOIHOTO 1 bu6nmmoreka [JOK
naacHus https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe npmwxenue. [[BrxeHue 1 bu6mmorexa [JOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
ITpuanun otHOCHUTENbHOCTH I anmmmnes.
8 I/Ige HI/IaJIBHbIe cucTeMsbl oTcdera. IlepBhiit 1 bubmiorexa LIOK
Pl - Hep https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca tena. Cuna. IIpuHIHI cynepno3umun
9 cwi1. Bropou 3akoH HIIZIOTL(I)Ha ?1;{ b : 1 bubmorexa LIOK
’ P 9 a https://m.edsoo.ru/ff0c3be8
MaTepHATbHOU TOYKH
10 Tperuu 3akoH HproTOHA /11 MaTepUaIbHbBIX 1 bubnuorexa LIOK
TOYEK https://m.edsoo.ru/ff0c3bed
11 3aKOH BCEMHUPHOTO TAroTeHus. Cuia TSXKECTH. 1 bub6mmoreka LIOK
IlepBas kocMu4ecKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 httos://m.edsoo ru/ff0c3e] 8
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Cuna tpenus. Koadpduuuent tpenus. Cuna

bu6mmoreka [IOK

13 CONPOTHUBIICHUS MIPU ABUKEHUU TEJIA B
p pr A https://m.edsoo.ru/ff0c3{76
KHUJIKOCTHU WU ra3e
[TocTynarenbHOE U BpalaTesbHOE JBUKEHUE

14 a0COJIOTHO TBEPAOro Teaa. MOMEHT CHIIBI. bubmuoreka LIOK
ITneuo cumel. YciioBUs paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NmMnynsc MaTepuaibHOW TOUYKH, CUCTEMBI

15 MaTeyI/IaJ'II)HI)IXpTO‘-IeK Nmn JH)(; CHUJIBL. 3aKOH bubmorexa [JOK

P ) Y ' https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITYJIbca. PEakTUBHOE IBH)KEHHE
PaGora u momHOCTh critbl. Kunernueckas
16 SHEPrHsi MATepHaIbHON TOUKU. Teopema 00 bubmoreka LIOK
P p - P https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKOM SHEPTHH
[TorenumanbHas sHeprud. [loTeHunanbHas

17 SHEPTHsl YIIPYTo 1eOPMUPOBAHHOU MPYKUHBI. bubnuorexa LIOK
[ToTennmanpHas YHEPTUs Tela BOIU3U https://m.edsoo.ru/ff0c461a
IIOBEPXHOCTU 3eMJIN
[ToTeHnManbHBIE U HETIOTEHIMAIBHBIE CUJIBI.

13 CBsi3b paOOTHI HETIOTEHIIMATBHBIX CHII C bu6muoreka [IOK
MU3MEHEHHEM MEXaHUYECKOU SHEPTHU CHCTEMBI https://m.edsoo.ru/ff0c478c
Te. 3aKOH COXPAHEHUS] MEXaHUYCCKOU SHEPTUU
JlaboparopHuas padota «lccienmoBanue CBSI3U

19 paboThI CUIIBI C U3MEHEHHEM MEXaHHYECKOMN
SHEPruM Teja Ha IPUMEPE PACTIKEHUS
PE3UHOBOIO KI'yTa»

20 Konrponsnas padora no reme «Kunemaruka. bubnuoreka [JOK
JnHamuKka. 3aKOHbI COXpaHEHUSI B MEXAHUKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-

21 KMHETUYECKOU Teopuu. bpo H}(I)BCiOG bubmmorexa LIOK

i https://m.edsoo.ru/ff0c4dc2
newkenue. Iubdysus
Xapaxkrep ABHKECHUS U B3aUMOJICHCTBUS YaCTHULL

22 BelecTBa. Mojienu CTpoeHus ra3oB, )XUAKOCTEH
1 TBEPJBIX TN

23 Macca monekyn. KoanuecTBo BemiecTsa.

[TocTostHHass ABoraapo
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24 TemnoBoe paBHOBecue. TemnepaTypa u €€
u3mepenue. lllkana remneparyp Llenbcus
25 Wneanwusiii raz B MKT. OcHOBHOE ypaBHEHUE bu6nuoreka [JOK
MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa cpeaHei
26 KHHETUYECKOU 2HE f")I/II/IypBH)KeHI/IﬂpMOJ'IpeIfl )| Eubmiorexa HOK
p A N Y. https://m.edsoo.ru/ff0cS511e
VYpaBuenue MenaeneeBa-Knanelipona
‘ 27 H 3akoH JlanbpToHa. ['a30BbIC 3aKOHBI H H H H ‘
Jlabopartopnast pabota «MccnenoBanue
28 3aBUCUMOCTH MEXIy apaMeTpaMH COCTOSHUSA
Pa3peKEHHOTO Ta3ay
29 N3onporiiecchl B uaeaqbHOM ra3e u ux bu6mmoreka [JOK
rpa@HUIeCcKOe MpeICTABICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHSIsS SHEPTHs TEPMOTUHAMUYCCKON
30 CUCTEMBI M CITIOCOOBI €€ N3MEHEHUSI. bubmmoreka [JOK
KonnuecTtBo Temnotel u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUs OJJHOATOMHOT'O HUJICAJTHLHOTO Ta3a
31 Bunpl Temionepenaun bubmmorexa LIOK
A pea https://m.edsoo.ru/ff0c5¢c36
VYV nenpHast TEMI0EMKOCTh BEIIECTBA.
32 K(I)[J'II/I‘IGCTBO TETUIOTHI TPU TI;-II'IJ'IOHC enaye bubmiorexa [JOK
N p peaate. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN mpolecc
33 [TepBbIil 3aKOH TEPMOAMHAMUKHU U €O bu6mmoreka [JOK
PUMEHEHHUE K U30IponeccaMm https://m.edsoo.ru/ff0cSefc
HeoOpatumocTs mporieccoB B pupoie. Bropoii bu6nuoreka [JOK
34
3aKOH TEPMOJIMHAMUKH https://m.edsoo.ru/ff0c6230
. N bubmuoreka [JOK
35 [Tpunun gevicteust u KII/I TermoBoi MalvHel https://m.edsoo.ru/fR0c600a
36|t Kapro u ero KT1JL | | | | | |
‘ 37 H DKoJOoTHYecKre MPoOIeMbl TETNIOIHEPTETUKH H H H H H ‘
33 O6o0mmaromuii ypok «MosnekynsapHas pusuka. bu6muoreka [IOK
OCHOBBI TEPMOJIMHAMUKIY https://m.edsoo.ru/ff0c6938
bu6mmorexa [JOK
39 KonTponenas padora mo teme «MonexynsapHas https://m.edsoo.rw/ff0c6a50 |
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¢uznka. OCHOBBI TEPMOAMHAMUKI

40 [TapooOpazoBanue u konaeHcauus. Mcnapenue bubnmoreka [JOK
U KUIICHUE https://m.edsoo.ru/ff0c63b6

41 AOcCoIOTHAS 1 OTHOCHUTEIIbHAS BIIAXKHOCTh bubmuorexa [JOK
Bo3ayxa. Hacelennslii nap https://m.edsoo.ru/ff0c64d8
TBeépnoe teno. Kpucramnndeckue u amopHbie

42 Tesa. AHU30TPOIIHS CBOUCTB KPHUCTAJLIOB. EEGSJ?/I;I;T:;;(];IS/I;OC 650

ps://m. .
Kunkue kpuctamibl. COBpeMEHHbIE MaTEPHAIbI

43 IInaBnenue u xpucramusanus. Y gejbHas bubnuoreka LIOK
terioTa miasieHus. CyOmumanus https://m.edsoo.ru/ff0c6708

44 YpaBHEHHE TEIUIOBOTO OamaHca E_tpl‘/fg/l;lr?lT:cIl(sicI)lrcj/IﬁfOc 6820

45 DnexTpusaiys Tei1. DIeKTpuIeckuu 3aps. /Isa bubmmoreka [JOK
BU/JIA QIEKTPUYECKUX 3apSAI0B https://m.edsoo.ru/ff0c6bce

46 IIpoBOIHUKY, TUDIIEKTPUKU U ITOTYTIPOBOAHUKHU. bubnuoreka [JOK
3aK0oH COXpaHEHUs MIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bec

47 Bsaumoneunctsue 3apsiioB. 3akon Kyiona. bu6mmoreka [JOK
ToYeUHBIN JICKTPUUCCKHH 3aPsT https://m.edsoo.ru/ff0c6ced
Hamnpsxk€HHOCTB 2JIEeKTPUUYECKOTO OIS,

48 IIpuHIUII CyNIEPIIO3ULIMH 3JIEKTPUYECKUX E t?f;;;f;;gg}ﬁmc 6df
nosied. JIMHUYM HaPsHDKEHHOCTH — :

49 Pabota cuit 3eKTpoCTaTUYECKOro Motsl. bubnmoreka [JOK
[Torenuman. Pa3HOCTh NOTEHIMAIIOB https://m.edsoo.ru/ff0c6£00
[IpoBOIHUKYN U AUDIIEKTPUKH B

50 AIIEKTPOCTATUYECKOM Moie. J(uanexTpuueckas 1]1;‘:;16;/1;1;?(11(;(])_[2/}1(‘1“007018

pS: . .
MIPOHUIIAEMOCTD
. bu6muoreka [IOK

51 OnexktpoeMkocTb. Konnmencarop hitos://m.e dSO(L)Iru 07126

57 DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubnmoreka [JOK
DHeprusi 3apsyKEeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGopatopHas pabota "H3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa'

‘ 54 H [IpuHIMI NENCTBUS U IPUMEHEHNE H H H H H
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KOHJICHCATOPOB, KOMMPOBAJILHOTO ariapara,
CTPYHHOTr0 MpHUHTEPA. DIEKTPOCTaTUIECKAs
3amuTa. 3a3eMIIeHHE AIEKTPOnpudopoB

DJIEKTPUYECKUI TOK, YCIOBUS €0
cymectBoBanus. [loctosiuubiit Tok. Cuna Toka.

55
Hanpsioxenue. Conporusienue. 3akoH Oma jjist
yJacTKa Ienu
[TocnenoBarensHOE, MapauieIbHOE, CMEIIAHHOE
CoeIMHEeHHUE MPOBOIHUKOB. JlabopaTopHas bu6mmoreka [JOK
56 0.5
pabota «/3yueHue cMenaHHoro COeTMHEHUS https://m.edsoo.ru/ff0c7410
PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bu6nuoreka [IOK
3akoH [[xoyins-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 171 TOJTHOM (3aMKHYTOI)
3NEKTpUYeCcKOM nenu. KopoTkoe 3ambpIKaHue.
58 Jla6o paTo Has I5160Ta «I/iMe enue D/1C 0.5 bubmmorexa LIOK
paTopHai p p ’ https://m.edsoo.ru/ff0c7ae0
HMCTOYHHMKA TOKA U €T0 BHYTPEHHETO
CONPOTHUBIICHUSD
Pesepubiit ypok. KonTponsHas padboTa o teme
59 "9nelz<T O,I[I/I}I]-IIZIMI/IKa" / Igce OCCH%CKaﬂ Bubmiorexa [JOK
p p https://m.edsoo.ru/ff0c8c56
poBepoyHas pabora
O6o0maromuii ypok « JIeKTpoANHAMUKAY / bu6muoreka [JOK
60 .
Bcepoccuiickasi mpoBepouHas paboTa https://m.edsoo.ru/ff0c88be
DJeKTpOHHAs MPOBOJAUMOCTH TBEPABIX
61 METaJUIOB. 3aBUCUMOCTb COMPOTHUBIICHUS
METaJIJIOB OT TEMIIEPaTyPhl.
CBepXIpoBOIUMOCTD
62 DJeKTpUYeCcKUuH TOK B Bakyyme. CBOUCTBa
AIIEKTPOHHBIX MTyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U
63 I I/Il\};efHaﬂi OB0;[I/IMOCTB Cgoucrtsa p—n- bubmorexa LIOK
p P ) P https://m.edsoo.ru/ff0c84ae
nepexoja. [loaynpoBoJHUKOBBIE TPHUOOPHI
DJEKTPUYECKUHU TOK B paCTBOPAX M PacIliaBax
p p p P bu6mmoreka [IOK
64 AJIEKTPOJIUTOB. DIIEKTPOJIUTUUECKAS

JIUCCOIMAITUSA. DIICKTPOIIH3

https://m.edsoo.ru/ff0c82ba
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DJICKTPUUECKUU TOK B Tazax. CaMOCTOSTeIbHBIN

. but6moreka [JOK
65 Y HECaMOCTOSITENIbHBIN pa3psaa. MoaHus. 1 httos:/m.edsoo ru/ff0c84ae
ps://m. .
[T;ma3zma
DnexTpuueckue MpruOophl U yCTPOICTBA U UX
66 MpakTU4YECKoe npuMeHenue. [IpaBuna TeXHUKU 1 }]?tlf6sﬂ/l;lr?1T:(11(sa:)(])_18/It§fOc R6fc
pS: . .
6e30macHOCTH
KonTponbhas pabota no teme
67 «QuektpocTatuka. [I0CTOSAHHBIN ANEKTpUYECKUI 1 111;;16sn/1;1r?1Tee§::)(1)1r(3/1§f008a8a
ps://m. X
TOK. TOKH B Pa3JIMYHBIX CPEHAX»
63 PesepBHbIii ypok. O6001maomui ypok no 1 bubmmoreka [JOK
temaM 10 knacca https://m.edsoo.ru/ff0c8f6c
| OBILIEE KOJIMYECTBO YACOB 10 [TIPOTPAMME | 68 | | |
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11 KITACC

KoanuecTBo yacos ‘ D1eKTPOHHBIE
Ne Hara uudposbie
Tema ypoxka Konrtposbnbie | IIpakrnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[TocTostHHBIE MATHUTHI U MX B3aUMOJEICTBUE.
1 MarnutHoe nojie. BekTop MarHuTHOM MHIYKIIUHA 1 Bubmiorexa HOK
- p YKLHH. https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHOM MHIYKLIMH
) MarauTtHoe 1oJe NpoBOAHUKA C TOKOM. OTIbIT 1 bubnuoreka [JOK
Opcrena. BzaumoaencTBiue NpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JIaGopatopHas pabota «/3yueHre MarHuTHOTO 1 | bubnuorexa [JOK
I10JISI KaTYIIKHU C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOTO TOJIS HA POBOJIHUK C
4 tokoM. Cuna Amriepa. JlaboparopHas paborta 1 1 bubnuoreka [JOK
«Hccnenosanue NeMCTBUS NOCTOSIHHOIO MarHuTa https://m.edsoo.ru/ff0c9acO
Ha paMKy C TOKOM»
€HCTBME MarHUTHOTO TIOJISI HA JIBIKYIITYIOCS
5 i sOKEHHYIO yacTuny. Cuia HoﬂeHu;’ HII’};60Ta 1 Bubmiorexa [IOK
P Y Y p ) https://m.edsoo.ru/ff0c9df4
cusbl JIopeHua
DneKkTpoMarHuTHas MHAyKuus. [loTok BekTopa
6 MaruuTHON uHayKuuu. DJ1C naaykuuu. 3akoH 1
3JIEKTPOMArHUTHON MHAYKIMKU Papaaes
7 JlaboparopHas padota «lccrnenoBanue sBneHUs 1 | bubmmoreka [JOK
3JIEKTPOMArHUTHOM UHIAYKLUN https://m.edsoo.ru/ff0cal 50
WNunyktuBHOCTS. SIBRenue camonnaykuu. 31C
8 Cal\;lu()}]HHII KIUU. DHEPI U MaFHI/ITHi[l}“]O Lllionﬂ g 1 Bubmiorexa LHOK
Y ) p https://m.edsoo.ru/ff0ca600
KaTYIIKH C TOKOM. DJIEKTPOMAaraHuTHOE I0JIe
TexHuueckue ycTpoicTBa U X NPUMEHEHHE:
9 MMOCTOSIHHBIE MATrHUTBHI, JIEKTPOMArHUTHI, 1
3JIEKTPOJIBUTaTeNb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTUIl, THAYKIIMOHHAS TIEYb
10 O6o0matromuii ypok « MarHuTHOE TOJIE. 1 bubnunoreka [JOK
DJIEKTpOMArHuTHAs] MHITY KIS https://m.edsoo.ru/ff0cab82
‘ 11 H KontposbHas paboTa no temMe «MarHuTHoe 1moJie. H 1 H 1 H H H bubnuoreka [JOK
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BHGKTPOMaFHI/ITHaSI HHIYKIUA)

https://m.edsoo.ru/ffO0cad58

CB0o0OOHBIE MEXaHUYECKHE KOJIeOaHusI.

12 I'apmonmnueckue xkoneOanus. Y paBHEHHE bubnuorexa [IOK
rapMOHHYECKHUX Kojebanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUH
JlabopaTtopHas pabota «VcciaenoBanne

13 3aBHCHMOCTH TEpH0Jia MANbIX KojeOaHui Tpy3a Ha
HUTHU OT JJIMHBI HUTH M MAacChl TPy3a»

Konebatenbubiv KOHTYp. CBOOOIHBIC
ANEKTPOMArHUTHBIEC KOJeOaHus B UACATLHOM
14 KOJ'I€61:2)1TGJ'II>HOM KOHTYpE. AHAIOTHS MEXKT bubnnorexa [IOK
ype. Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU

15 ®opmyna ToMcoHa. 3aKOH COXpAHEHUS SHEPTUU B bubnmoreka [JOK
UJeIbHOM KOJIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBieHue o 3aTyxaromux KoJIeOaHUsX.

16 BoinyxeHHBIE MEXaHUYECKUE KOJICOaHMUS. bubmnorexa [IOK
Pe3onanc. BeiHyXK1€HHBIE 3JIEKTPOMAarHUTHBIE https://m.edsoo.ru/ff0cbb86
KojeOaHus
[TepemenubIr TOK. CHHYCOUIATBHBIN IEPEMEHHBIA

17 TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE bubnnorexa [JOK
Y JICHCTBYIOIIEE 3HAUCHNUE CUITBI TOKA U https://m.edsoo.ru/ff0cbd34
HaIpsHKEHUs

18 Tpauchopmarop. [IponsBoacTBo, nepenava u
noTpebIieHne dNIEKTPUIECKON IHEPTHH
VYeTpoicTBO U MPAKTUUECKOE IPUMEHEHHE

19 3J'I€IFT I/I'-ICCKOFOPSBOHKEL reHe ETO a IEPEMEHHOTO bubmorexa [JOK

p N ’ paropa fep https://m.edsoo.ru/ff0cc324
TOKa, JJMHUH 3JIEKTpornepeaay
DKOJIOTHUECKUE PUCKHU TP MPOU3BOJICTBE

20 3nekTpo3Hepruu. Kynbrypa ucnosib3oBanus
JIEKTPOIHEPTUHU B TIOBCEHEBHOM KHU3HU
MexaHnudeckue BOJIHBI, YCIOBHS paCIPOCTPAHEHHUS.

21 Ilepuon. CxopocTts aény OCT aHSHI/IHpI/I I[J'II;/IHa bubmmoreka [IOK

PHOZ. P pactipoctp https://m.edsoo.ru/ff0ccas54
BOJIHBIL. [lonepednbie U IPO10JIbHBIEC BOJIHBI
‘ 22 H 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa H H H H H bubnuoreka [IOK
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toHa. TemOp 3ByKa

https://m.edsoo.ru/ff0cccOc

9J'ICKTpOM3FHHTHBI€ BOJIHBI, UX CBOUCTBA U

bu6mmorekxa [JOK

23
ckopocTb. [lIkana 31eKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ff0ccfe(
24 [IpuHIUIIBI paTuOCBA3U U TeleBUACHUS. Pa3BuTe
cpencts cBs3u. Pannonokanus
bu6mmoreka [JOK
25 KonTponbras padbota «Konebanus u BOTHBDY
p P https://m.edsoo.ru/ff0cc6{8
[IpsiMonuHetHOE paclpoCTpaHEHHUE CBETA B
26 0 pHo OJIHOM cpe, I; ququmﬁ UCTOYHUK CBETa bubmiorexa LLOK
JIHOPOZL peae. ) https://m.edsoo.ru/ff0cd350
JIyu cBeTa
27 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnunoreka [JOK
[TocTpoeHre n300paKeHUH B INIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceera. [lonHOE BHyTpEeHHEE
28 0Tp axxenue. [IpenenbHbIN yrom H}(])J'III)-IOFO bubmorexa LLOK
P - LPea y https://m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPAKEHUS
29 JlabGopaTopHas pabota «M3mepeHnne mokazarems bubnmnorexa [JOK
MPETOMIIEHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenue n3obpakeHuil B THH3E. bubnuorexa [IOK
30 9
®opmyJia TOHKOH JIMH3bL. Y BEJIMYEHUE JIMH3BI https://m.edsoo.ru/ff0cddle
31 JIaGopartopHas pabota «lccnenoBanue CBOUCTB
M300paKeHUH B IMH3AX»
Hucnepcus cBeta. CloKHBIN cocTaB 6€70ro CBeTa.
32 IIBer. JTabopaTopHas padora «Habmronenue
JUCIIEPCUU CBETa»
Wntepdepenius cera. Audpakuus cera. bubnnorexa [JOK
33 N
JndpakionHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonsgpusanus bubnmorexa [JOK
CBETa https://m.edsoo.ru/ff0ctf02e
35 OnTrueckue MpuOOpPHI U YCTPONCTBA U YCIOBUS UX
0€30MacHOr0 MPUMEHEHUS
['paHMIIBI MPUMEHUMOCTH KIIACCHUYECKOW MEXaHUKH.
PATTHIET P 9 bubnmoreka [JOK
36 [locTynarsl ciennaabHOU TEOPUU

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE bu6mmoreka [JOK
37 1
BPEMEHHU U COKPAIICHUE JJIUHBI https://m.edsoo.ru/ff0cfa42
DHeprus U UMIYJIbC PEIATUBUCTCKOM YaCTHIIBI.
38 CBHII:}: Macchl ¢ ZHC I‘II)/IGI/IVI/I AMITYJIbCOM 3H;l TUst 1 Eubmiorexa TOK
P y ’ p https://m.edsoo.ru/ff0cfc68
TTOKOSI
Konrtpomnbnas padora «OnTrka. OCHOBBI bubnunorexa [IOK
39 - 1
CHELUAIIbHOW TEOPUU OTHOCUTEIBHOCTU https://m.edsoo.ru/ffOcf6{0
40 ®otonbl. opmyna [1nanka. DHEprus U UMITYJIbC 1 bubnmoreka [JOK
(dhoToHa https://m.edsoo.ru/ff0cfel 6
41 OtkpsiTHe U uecnenoBanue Goroddpdexra. OnbITHI 1 bubnunorexa [JOK
A.T. CroneroBa https://m.edsoo.ru/ff0cffc4
42 3akoHbl porodddekra. YpaBHeHHE DUHILIITCHHA IS 1 bubnunorexa [JOK
doroaddexra. «Kpacnas rpannna» Gotorddexra https://m.edsoo.ru/ff0d015¢
43 Hasnenue ceera. Onbite [1. H. JIeGenena. 1 bu6mmoreka [IOK
XUMHUEeCKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoicTBa U MPaKTUYECKOE
44 npuMeHeHue: (oTorneMeHT, GOTOAATUHUK, 1
COJIHEYHas OaTapesi, CBETOIHO
45 Pemenue 3agau mo reme «37€MEHTBI KBAHTOBOM 1 bubmuorexa [JOK
OIITHKH https://m.edsoo.ru/ff0d0302
46 Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo 1 bubnuoreka [JOK
paccesiHuIo o-4acTtull. [InmanerapHas Mogenb aToMa https://m.edsoo.ru/ff0d091a
bu6mmoreka [JOK
47 Hocrynatet bopa 1 https://m.edsoo.ru/ff0d0afa
N3nydyenue u noryomieHrue (POTOHOB MPHU MEPEX0Ie
48 aTOLZa C OJTHOTO O]]-SHHSI BHG(bI‘I/II/I Ha P roﬁpBH I}il 1 Eubmorexa TOK
o yp p Aipyrou. Bui https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BosHoBEIe cBOMCTBA yacTuIl. BosHel e bpownis.
49 Kopnyckyst HO—BOJ‘IHOBOI/I}[ aJTu3M I[CrloII){TaHHoe 1 Bubmorexa TOK
PIyCKyJIAp Ay ) https://m.edsoo.ru/ff0d0ca8
Y BBIHYKJICHHOE U3JTyUYCHHE
OTtkpsITHE pagnoakTUBHOCTH. OnbIThI Pe3epdopaa
50 o 011)1 e enpe;[mo cocrasa pa, I/IoaKTI/IBHOFOp(b . 1 Eubmorexa TOK
pel pal https://m.edsoo.ru/ff0d0fd2
W3JIYYCHUS
‘ 51 H Caowuctsa asib(a-, 6era-, raMMa-u3ITyICHHS. H 1 H H H H
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Bisane PAAVOAKTUBHOCTH HA KHUBBIC OPraHNU3MBEI H

52

OTKpBITHE IPOTOHA M HEUTPOHA. M30TOMBI. Anb(a-
pacnaj. DJICKTPOHHBIM U TTO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydyeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHble
peakuuu. Snepusid peaktop. [Ipodiaemsr,
MEPCIIEKTUBBI, FKOJIOTHYECKUE aCTICKTHI SICPHOU
DHEPreTUKHU

bu6nmnoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIIOJCHUS U PETUCTPALTUH
3JeMEeHTapHbIX YacTull. Kpyribii cton
«DyH/IaMeHTaIbHBIE B3aUMOACUCTBHA. EquHCTBO
(GU3N4IECKON KapTHHBI MUPAY»

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BuTus acTpoHoMuu. [IpuknagHoe u
MHPOBO33PEHYCCKOE 3HAUCHUE aCTPOHOMUU. By
3Be3aHOr0 HeOa. Co3Be3ausl, SpKue 3BE3bI,
IUTAHETH, UX BUAUMOe ABrkeHne. CorHeuHas
cHUCTEMA

56

Comnnne. ConHeuHast akTHBHOCTb. MicTouHMK
sHepruu CoJsiHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI
TJIAaBHOM IOCIIEZI0BATEIbHOCTH. BHYTpeHHEe
cTpoeHue 38€3]]. COBpeMeHHbIE NPEACTaBICHUS O
IPOUCXO0XKACHUU U 3BoJoIK CONHIA U 3BE3]

58

Mueunbin [Tyte — Hama ["anaktuka. [Tonoxxenue u
nerxenne Comnuna B ['anaxtuke. I'amakTHKMH.
UepHble ObIpBI B AApax TaJakTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmoro B3peiBa. PenukroBoe usinydeHue.
MeraranakTuka

HepCH_IeHHBIC HpO6HCMLI ACTPOHOMUH H

61

KontposnbHas paboTa «51€eMEHTHI aCTPOHOMUU U
acTpou3uKm»

62

O6o06maromuit ypok. Ponb ¢pusuku u acTpoHOMUU B H



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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YKOHOMHYECKOH, TEXHOJTOTHUECKOM, COITMATEHON 1
ITHYECKOH cdhepax IesaTeIbHOCTH YeIOBEKa

63

O6o6maromuii ypok. Pois u Mecto pusuku u
aCTPOHOMHHU B COBPEMEHHOMN HAay4HOH KapTHUHE
MHUpa

64

O6o06maromuit ypok. Posib gpusndeckoii Teopuu B
(bopMHpOBaHUU MPEACTABICHUHN O PU3UUECKOI
KapTHHE MUpa

65

O6o0maromuii ypok. Mecto hu3n4ecKkoil KapTHHBI
MHpa B 00IIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHHUIA O TPUPOJIC

66

PesepBHbIil ypok. MarHutHoe 1oie.
DneKTpOMarHuTHas HHAYKIHS

67

PezepBubiii ypok. OnTuka. OCHOBBI ClIEHIHATIBHOM
TEOPHUH OTHOCUTEIHHOCTH

68

Pesepnsiii ypok. KBantoBast puznka. I1eMeHTHI
ACTPOHOMHUU U acTPOPHU3UKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

10 KJTACC

Kon
NMPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NMPOorpaMMbl cpeHero 001ero oOpa3oBaHus

10.1

JleMOHCTpHpOBATh Ha MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBAHUH COBPEMEHHOM
HAayYyHOH KapTHUHBI MHUpa, B Pa3BUTUM COBPEMEHHOW TEXHUKU M TEXHOJOTWH, B
MPAKTUYECKOU JIESITENbHOCTH JIFOIEU

10.2

VY4uThIBaTh TPAHULBl MPUMEHEHHsS H3YYEHHBIX (U3MUECKUX MoJeNel: MaTephajibHast
TOUKa, MHEpLMAIbHAS CHUCTEMA OTCYETA, aOCONIOTHO TBEPIOE TENO, WICAIbHBIN TIas3;
MOJIETIN CTPOEHUS ra30B, KUAKOCTEN U TBEPABIX TE€J, TOUEUHBII NIEKTPUUECKUN 3aps] —
IIpU pelieHnr GU3NYECKUX 3a1a4

10.3

Pacno3naBaTe Qu3nueckue siBlieHUs (IPOLECCHI) U OOBICHATh MX Ha OCHOBE 3aKOHOB
MEXaHHUKH,  MOJIEKYJSIPHO-KUHETHMYECKOH  TEeOpuHM  CTPOCHHMs  BellecTBA MU
ANEKTPOJUHAMUKHU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJUHEHHOE ABUKEHUE,
cBOOO/IHOE NaJICHUE TeJ, ABMXKEHUE M0 OKPYXKHOCTH, MHEpLUs, B3aUMOJCHCTBUE Tell;
mud¢y3usi, OpOyHOBCKOE IBHIKEHHUE, CTPOCHHE KHUIKOCTEH U TBEPIBIX TEJ, H3MECHEHHE
o0béMa Ten mnpu HarpeBaHUM (OXJAKICHHM), TEIUIOBOE DPAaBHOBECHE, HCIIApEHUE,
KOHJEHCallUs, IUJIaBJI€HUE, KpPUCTAUIM3aLMUs, KHUIEHUE, BJIAXHOCTh BO3AYXa,
NOBBILIEHUE JABJIEHMs raza IpH €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXIY
napaMeTpamMH COCTOSIHMS raza B M30IpoLieccax; JEKTpU3alus Tell, B3aUMOJCHCTBHE
3aps0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBHKEHHUE, UCTONB3Ys (PM3MUECKHEe BEIMUMHBI: KOOpIUHATA,
IIyTh, IIEpEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Tela, CHJla, WMIIYJbC Telna,
KMHETUYeCKasl SHepTus, MOTEeHI[HaIbHAs YHEPrHsl, MEXaHu4yeckas padoTa, MexaHu4yecKas
MOIITHOCTh; MPU OMUCAHUHU TMPABHIBHO TPAKTOBATH (PU3MUYECKUI CMBICI HCIIONB3YEMbIX
BEJIMYMH, UX O0OO3HAYEHHUS M €IUHUIIbI, HAXOIUTH (OPMYJIbI, CBSA3BIBAIOLINE JIaHHYIO
(U3NUECKYIO BEIMYUHY C APYTUMH BETHYMHAMU

10.5

OnucniBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI U TEILIOBHIC SABJICHUS, UCIIOJIb3Ys
¢bu3nyecKkue BEITMYHMHBIL: JaBICHHUE Tra3a, TeMIIepaTypa, CpeaHssT KHHETHYeCKask SHEPTUs
Xa0TUYECKOTO JBWKCHHUS MOJIEKYJ, CpEIHEKBagpaTHUHas CKOPOCTh MOJIEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, paboTa raza, Kod()pPUIMEHT MOJe3HOTO
JEHCTBUS TEIJIOBOTO JABUTATENsl; MPU OMUCAHUM MPABWIBHO TPAKTOBATh (PU3UUECKHIA
CMBICJT UCTIOJBb3yEMbIX BEIIMYUH, UX OOO3HAUCHUS W CIUHHIIBI, HAXOAUTH (OPMYIIBI,
CBS3BIBAIONINE JAHHYIO (U3MUECKYIO BEIHUHUHY C APYTHMH BEIHUYUHAM

10.6

OnucelBaTh U3yYEHHBIE JIEKTPUUECKUE CBOWCTBA BEILECTBA U DJIEKTPUUECKHUE SIBICHMS
(mportiecchl), UCTIONB3Ys (PU3NYECKUE BEIMUMHBI: 3JIEKTPUUYECKUM 3apsifl, FIEKTPUUECKOE
10JIe, HANpsDKEHHOCTh IIOJIS, IOTEHLHMAN, Pa3HOCTh IOTEHLMAJIOB; IIPU OINHUCAHUU
MIPABWJIbHO TPAKTOBATH (PU3NYECKHUIT CMBICT UCIOJB3YEMBIX BEIMUYHMH, UX 0003HAYCHUS U
eMHUIIBI; YKa3blBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (U3WYECKYIO BEIMUYMHY C
JPYTUMH BETMYMHAMHU

10.7

aHAIM3UPOBATh (PU3WYECKUE TPOIECCHl U SBJICHHS, UCIOJIB3Ys (DU3UUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tsaroreHus, I, II u III 3akomsr HeroToHa, 3akoH
COXpAaHEHUS MEXAHWUYECKOW DSHEpPruH, 3aKOH COXPAHEHHS MMITyJIbCa, MPUHLIMII
CYyNEpIO3ULIMN CUJ, NPUHIUI PABHONpPAaBUS HMHEPLUHAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUI0 CTPOEHHUS BEIIECTBA, T'a30BbIE€ 3aKOHBI, CBA3b
CpeqHEell KWHETHYEeCKOW OHHEPruM TEIUIOBOTO JIBIKEHHUS MOJEKYJN C aOCONIOTHOM
TeMIEpaTypoi, MEPBbIA 3aKOH TEPMOAMHAMHKH;, 3aKOH COXPAHEHUS BJIEKTPHYECKOIO
3apsifa, 3akoH KynoHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BhIPAXKEHUE U YCIOBHSI (IpaHullbl, 00JaCTH) IPUMEHUMOCTH

10.8

OOBSCHATh OCHOBHBIC TIPHHIIMIIBI JCHCTBUS MAaIlWH, TPHOOPOB W TEXHHYECKUX




YCTPOMCTB; pa3iivaTh YCIOBHUS MX OC30MACHOTO UCTIOIh30BAHUS B TIOBCETHEBHOM KU3HU

10.9

BBIMONHATE 3KCTIEPUMEHTHI 10 HCCIEIOBAHUIO (U3NYECKUX SBICHHHA M TPOLECCOB C
UCTIOIb30BAHUEM TMIPSIMBIX W KOCBEHHBIX M3MEPEHHH; TpU 3TOM (HopMyIupoBaTh
npoOiieMy (3a7ady) W THUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJUIOKEHHOT0 000PYI0BaHUS, POBOJIUTH OMBIT M (DOPMYIUPOBATH BHIBOIBI

10.10

OcyiecTBIATh TpsIMblE M KOCBEHHBIE H3MEpeHHs (PU3MUECKHX BEIWYUH; MPU STOM
BBIGI/IpaTL ONTHUMAIbHBIN CHOC06 U3MCPCHUA W HCIOJIb30BAaTh H3BCCTHLIC MCTO/bI
OIICHKH TMOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MeXAYy (U3MUECKUMU BEIUYMHAMU C HCIHOJIb30BAaHUEM
IPSAMBIX U3MEPEHUH; MPHU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThI
MOJTyY€HHOM 3aBUCUMOCTH (PU3MUECKHX BEJIMYMH B BHJE TaOMUI U TpaduKOB, AeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIENOBaHUS

10.12

Cobmronath mpaBuia 0e30MacHOrO TPyJa MpHU MPOBEIECHUU HCCIEIOBAHUNA B paMKax
y4eOHOro 3KCHEPUMEHTa, y4eOHO-UCCIIEOBATEILCKON U TNPOEKTHOM JEeATEIbHOCTH C
MCIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPOUCTB U JIa0OpaTOPHOTo 000PyA0BaAHUS

10.13

Pemarp pacu€THple 3amauMl C SBHO 3aJaHHOW (U3UYECKON MOJENbI0, HCIOJIb3YS
¢du3nyecKkue 3aKOHBI W TMPUHIUIBI, HAa OCHOBE aHANIM3a YCJIOBUS 3aJadd BhIOWPAThH
(bu3nYECKy0 MOJEIb, BELACTATH (PU3HUECKHe BEIUUYUHBI U (POPMYIIbI, HEOOXOAUMBIE IS
e€ pelieHus, TPOBOIUTh PacyE€Thl U OLICHUBATh PEATHHOCTH TMOJYYEHHOT'O 3HAYEHUS
(bu3nYecKoil BEITUYNHBI

10.14

Pemate kadecTBEeHHBIC 3aJa4d: BBICTPAUBATH JIOTUUECKH HETMPOTHUBOPECUYMBYIO IICTIOUKY
pacCy>KJICHHI ¢ OIIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYCCKHUE SBJICHUS

10.15

Vcnonb30BaTh MpH peHIEHWH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(POpPMAIMOHHbIE
TEXHOJIOTMM [UIs IIOMCKA, CTPYKTYPHPOBAaHMs, HWHTEPIPETALMA U IPEACTABICHUS
y4eOHOI ¥ Hay4YHO-TIOMYJIAPHON MH(POPMALINH, TTOTYYEHHON U3 pa3IMYHBIX HCTOUHUKOB,
KPUTHYECKH aHAJIM3UPOBATH MOJIy4aeMyI0 HHPOPMALIHIO

10.16

[TpuBoauTH MpUMeEpHI BKIaJa POCCUNCKHUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MTPOIIECCOB OKPYIKAIOIIEr0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTH

10.17

Hcnonb30BaTe TEOpETHUECKUE 3HAHMA MO (U3MKE B MOBCEJHEBHON JKU3HU JUIS
oOecriedeHust 0Oe30macHOCTH NpU  oOpalmieHud ¢ npudopaMu U TEXHUYECKUMU
YCTPOMCTBaMHU, MJISi COXPAaHEHHs 3/J0pOBbS U COOJIIOJCHHS HOPM HKOJOTHYECKOTO
TOBEJICHUS B OKPY KAIOUIEH cpefie

10.18

PaGorate B rpymnme C BHIMOJIHEHHWEM Pa3IUYHBIX COLMAIBHBIX POJIEH, TIAHUPOBATH
paboTy Tpynmbl, palMOHAIBHO paACHpeAeNsaTh O0O0sI3aHHOCTH U  IUIAHUPOBATh
JIeATeIbHOCTh B HECTAHAAPTHBIX CUTYaIMSIX, aJICKBAaTHO OLICHMBATH BKJIAJl KaXIOTO U3
YYaCTHUKOB T'PYIIIBI B pELIEHUE paccMaTpUBaEMOU MpoOIeMbl

11 KITACC

Kox
NMpOBePsSIEMOTr0)
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl cpeHero o01ero oopa3oBaHus

11.1

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUH COBPEMEHHOMN
HAay4YHOU KapTUHBI MHpA, B DPa3BUTHUM COBPEMEHHOM TEXHMKM M TEXHOJIOTUH, B
NPaKTUYECKON AEATENbHOCTH JIFOAEH, LEJIOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHHBI
Mupa

11.2

Y4uTHIBaThH rpaHvllbl TPUMCHCHHA HN3YUCHHBIX (I)I/I3I/I‘{CCKI/IX MoJeJIe: TOYEUHBIN
BHGKTpI/I'-IeCKI/Iﬁ 3apsan, AACpHasA MOACIIb aTOMa, HYKJIOHHAass MOJ€JIb aTOMHOIO sgJpa Ipru
PELICHUN (I)I/ISI/I‘-ICCKI/IX 3aga4

11.3

Pacno3naBate (usnueckue siBjaeHus (Ipouecchl) U OOBSICHATh UX HA OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKA U KBAaHTOBOM (DM3MKHU: AJIEKTpUYECKas IPOBOJAUMOCTb, TEIJIOBOE,
CBETOBOE, XMMHUYECKOE, MArHUTHOE JCWCTBUSA TOKA, B3aMMOJCHCTBUE MArHUTOB,




QJICKTPOMATrHUTHAS WHIYKITUS, JCHCTBHE MAarHUTHOTO ITOJISI HAa MPOBOJHHUK C TOKOM M
NBWOKYIIUACS 3apsill, DJICKTPOMArHUTHBIC KOJCOAHUS W BOJIHBI, MPSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpaXKEHUE, MperomMicHue, uHTepdepeHus, nudpakuus u
MoJIsIpU3aIusl CBETa, NIUCIEpCUs cBeTa, ¢oTodnekTpudeckuid ddpdext (horoaddekr),
CBETOBOE JIaBJICHWE, BO3HMKHOBEHHME JIMHEHYATOro CIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsI U MICKYCCTBCHHAsI PaJIHIOAKTUBHOCTh

11.4

OnuchIBaTh N3yYCHHBIC CBOMCTBA BEIIECTBA (IJEKTPUUCCKHUE, MAaTHUTHBIC, ONITUYECKHE,
ANEKTPUUECKYIO MPOBOAMMOCTD PA3JIMUHBIX CpPEll) U DIEKTPOMArHUTHBIC SIBJICHUS
(mporiecchl), UCTONB3YS (U3UYECKHUE BEIMYMHBL: DJEKTPUUYCCKUMA 3apsj, Chjia TOKa,
ANEKTPUUECKOE HAMPSHKEHHUE, IJIEKTPUUECKOE COMPOTHUBICHUE, PA3HOCTh MOTEHIIMAJIOB,
OJIC, pabota TOKa, WHAYKIHMS MarHUTHOTO IO, cuia Awmmepa, cuna JlopeHa,
WHJYKTUBHOCTh KaTYIIKH, SHEPTHUs AIEKTPUUECKOTO M MArHUTHOTO MOJIeH, MepHo] U
yacToTa KojeOaHWii B KoJieOaTeIhbHOM KOHTYpe, 3apsiji M Cujla TOKa B IIpolecce
TapMOHUYECKHX JJICKTPOMArHUTHBIX KoJeOaHUi, (POKyCHOE PACCTOSHUE U ONTHYECKas
CHJIa JIMH3BI;, TIPU ONMCAHUH MPABHIIBHO TPAKTOBATh (PU3WUYECKHUI CMBICIT UCIIOJIB3YEMBbIX
BEJIMYMH, UX OOO03HAYCHUS W €IUHUIIBI, YKAa3bIBaTh ()OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUYMHY C IPYTUMHU BEJTMYMHAMU

11.5

OnucelBaTh M3y4YEHHbIE KBAHTOBBIC SIBJICHMS U IPOLECCHI, MCHOJIb3Ys (PU3NYECKHUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, [UIMHA BOJIHBI M YacTOTa CBETA,
SHEpPrus U UMIYJIbC (OTOHA, NMEPUOJ IOJypacHajaa, YHEPrusl CBA3M aTOMHBIX SJEp;
IPU ONUCAHUM NMPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICT MCHOJIb3yEMbIX BEIUYHH,
uX O00O03HAueHUsT W EAVHMIBI; YyKa3blBaTh (OPMYJIbI, CBS3bIBAIOIIME JIAHHYIO
(¢U3MYEeCKyI0 BEIUYHHY C JPYTMMH BEJIMYMHAMH, BBIYHMCIATH 3HAUCHUE (PU3NYECKOM
BEJIUYHMHBI

11.6

AHanu3upoBaTh (PU3MUECKHE MPOIECCHl U SBJIEHUS, UCTOIb3Ys (U3HUECKUE 3aKOHBI U
OPUHLUINBL: 3aK0OH OMa, 3aKOHBI IOCIEA0BATEIBHOIO M MApaJUIENbHOIO COECIUHEHUS
IIPOBOJIHUKOB, 3aKOH J[oyiss — JleHna, 3aKOH 2JEKTPOMATHUTHOM WMHIYKLHH, 3aKOH
IPSIMOJIMHEMHOIO pacHpOCTPAaHEHUsI CBETa, 3aKOHbl OTPAaXXCHUS CBETA, 3aKOHBI
IPEJIOMJICHUSI CBETa, ypaBHeHUEe OUHIITeHHa 11 PoTodPdexTa, 3aKOH COXpaHEHHS
DHEPIUHU, 3aKOH COXPAHEHHUs HMIIYJIbCa, 3aKOH COXPAHEHMS JJEKTPUUYECKOIO 3apsja,
3aKOH COXPAaHEHUs MAacCOBOIO YHUCIA, MOCTyJaTel bopa, 3aKOH pajnOaKTUBHOIO
pacmaza; MOpud 3TOM  pa3iIvyaTh CJIOBECHYI (OPMYJIHMPOBKY 3aKOHa, €ro
MaTE€MaTUYeCKOEe BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH

11.7

OrnpenensaTh HanpaBieHWE BEKTOpa UHIYKIIMM MAarHUTHOTO TOJISl IPOBOJHUKA C TOKOM,
cunbl Amrnepa u cuisl JlopeHia

11.8

CTpOI/ITB M OIMMUCBIBATH H306pa)I(CHI/Ie, C031aBa€MOC€ IIJIOCKHUM 3CpPKaAJIOM, TOHKOM JIMH30M

11.9

BBIMONHATE AKCTIEPUMEHTHI 110 MCCICIOBAHUIO (DU3MUYECKUX SIBICHHHA W TPOIECCOB C
UCTIOJNIb30BAaHUEM TMPSMBIX M KOCBEHHBIX M3MEpPEHM; MpH 3TOM (HOpMyITUpOBaTh
npobsiemy (3amady) ¥ THUIOTE3y YYEOHOTO HKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
PEIOKEHHOT0 000PYA0BaHHUS, TPOBOJAUTH OMBIT M POPMYITUPOBATEH BHIBOIBI

11.10

OcCymiecTBIATh MPSMbIE M KOCBEHHBIE H3MEPEeHUS (PU3UYECKHX BEIUYUH; MPH 3TOM
BbIOMpaTh ONTHMAJbHBIA CIIOCOO H3MEPEHUS W HCIOJIb30BAaTh M3BECTHBIE METOJIbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTth 3aBUCUMOCTH  (PM3UYECKUX BEJIMYMH C HCIOJb30BAHUEM IMPSMBIX
U3MEpPEHM; MpH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3yIbTAThI
HOJYYEHHOM 3aBUCHUMOCTH (PM3UYECKUX BEJIWYMH B BUAE TaONUI U rpaduKoOB, AenaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIEIOBaHUS

11.12

CoOmronaTe npaBuia 0€30MacCHOTO TPyAa MPU MPOBEACHUM UCCIEIOBAaHUN B paMKax
y4eOHOTO 3KCIEPUMEHTa, YU4eOHO-UCCIIeIOBATEIBCKON H MMPOCKTHOU JESATEIBHOCTH C
HCITOJIb30BAHMEM U3MEPHUTEIBHBIX YCTPONCTB U Ja00PaTOPHOTO 000PYI0BAHHUS

11.13

Pemats pacuérHbie 3amaun ¢ SBHO 3aJaHHOW (DU3MYECKOH MOJENbI0, HCIONbB3Ys
dbusznyeckne 3aKOHbI M TPUHIMUIBI, HA OCHOBE aHalM3a YCJIOBUS 3a/addl BHIOMPAThH
(U3HYECKYI0 MOJEIb, BBLICIATh (PU3UUECKHE BEIMYMHBI U (HOpPMYIBI, HEOOXOIUMBIC




JUTs €€ PeIIeHHMs], IPOBOIUTH PAcUEThl U OIIEHUBATH PEaTbHOCTh MOJIYYEHHOTO 3HAYCHUS
bu3znyecKoil BeTUYMHBI

11.14

Pemarh kauecTBeHHbIE 33/1a4u: BBICTPAUBATh JIOTHUECKH HEMIPOTUBOPEUUBYIO LEMOUYKY
pacCyKICHHIA C OMOpPOH Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (HU3HUYECKUE
SBJICHUS

11.15

Hcnonp3oBaTh Mpu pelieHMH Y4eOHBIX 3a7ad COBpeMEHHble WH(GOpPMAIMOHHbBIE
TEXHOJIOTMH [JJIA IIOMCKA, CTPYKTYpUPOBAHWSA, HHTEpPIPETAUNU K IPEICTaBICHUSA
y4eOHOW W  HAy4YHO-TIOMYJISIpHOW HWH(OpManUM, TOJYYSCHHOM W3  Pa3IMYHBIX
HCTOYHHUKOB; KPUTHYCCKH aHAJIM3UPOBATH I1OJIYYACMYIO I/IHq)OpMaLII/IIO

11.16

OOBSICHATh TNPHUHLUUIBI JIEHCTBUA MAaIIMH, NPHUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3inyaTh YCIOBHs UX 0€30M1aCHOrO MCIIOJIb30BAHMSI B TIOBCEAHEBHON KU3HU

11.17

[IpuBOoANTH IPUMEPHI BKIAZAa POCCUUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAayKH, B OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUU

11.18

Hcnonp3oBath TeopeTHyeckue 3HaHMS 1O (U3MKE B TOBCEAHEBHOW JKHU3HM IS
oOecrieyeHuss 0€30MaCHOCTH TMpU OOpaIlleHUH C TNpUOOpaMu M TEXHUUYECKUMHU
yCTpOICTBaMM, MAJIi COXPAaHEHUS 3J0pPOBbsi U COOJIIOJIEHUS HOPM HKOJIOIMUYECKOIO
NIOBEJICHUS B OKpY’KaIOLIeH cpefie

11.19

PaGotare B rpymme c BBINOJTHEHHUEM pPa3IUYHBIX COLMATBHBIX pOJIeH, IJIaHUPOBATh
paboTy TPYIIIIBI, PAIIMOHATIFHO PACIIPEIEIIATh 00S3aHHOCTH | IJIAHUPOBATH JIEATEIBHOCTD
B HECTAaHAAPTHBIX CHUTYAIUsIX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaXIOTO M3 YYaCTHUKOB
TPYIIBI B PEIICHUE pacCMaTpUBaeMON TPOOIEMbI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTACC

Kon
pa3aena

Kon
NMpoBEPsAEeMOro
JIeMEeHTAa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAaHUA

PU3NKA 1 METOABI HAYYHOI'O [TIO3HAHW A

1.1

®dusuka — Hayka o mpupoze. Hayunble METObI MO3HAHUS OKPY>KAIOIIETO
Mupa. Ponb sKkcriepuMeHTa W TEOpPHH B MPOIIECCE TMO3HAHUS MPUPOIBIL.
DKCIepuMeHT B (pu3uke

1.2

MonenupoBanue Gpu3nuecKux siBIeHUH U npoueccoB. HayuHble runoTess.
@usnueckue 3aKOHbI M TEOpUH. [ paHHUIBI MPUMEHUMOCTH (U3NIECKUX
3akoHOB. Ilpuniun coorBerctBus. Pomp u  Mecro  ¢u3uku B
(bopMHpPOBaHNN COBPEMEHHON HAayYHOW KapTUHBI MHpA, B MPAKTUYECKOMH
JESATEIBHOCTH JII0AEN

MEXAHHWKA

KNMHEMATHUKA

2.1.1

Mexanndeckoe aBmkeHrne. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBHKCHHSI.
Cucrema orcuéra. Tpaekropus

HepeMemeHI/Ie, CKOPOCTh (CpCI[HHH CKOpPOCTb, MI'HOBCHHasA CKOpOCTL) n
YCKOpPCHHC MaTepI/IaJ'H)HOI\/'I TOYKH, HX TIPOCKOHMU HaAa OCHU CHUCTCMBI
KOOpAuHaAT. CnoxeHue HepeMeH_[eHI/Iﬁ H CJIOKCHHUC CKOpOCTeﬁ

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPAMOJIMHEWHOE JBMkKeHHe. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHHS, NMYyTH U IMEPEeMEICHUS
MaTepUuaIbHOU TOYKHU OT BpEMEHU

CBoOoaHOE najieHue. Y CKOpeHne cBOOOHOTO MaICHHMSI

2.1

KpuBonuneiinoe nBuxeHue. PaBHOMEpHOE IBM)KEHHE MaTepUalbHON
TOYKU I10 OKPY>KHOCTH. YTIIOBasi CKOPOCTb, JIMHEWHAs CKOpocTh. [lepuon u
gacToTa. [LIeHTpOCTpEMUTEILHOE YCKOPEHUE

Texundeckne yCTpOI\/’ICTBaZ CIIMAOMETP, ABWIKCHHE CHApPAAO0B, LCIIHBIC U
PEMCHHBIC ICPCAaYr

[TpakTnyeckue  paboOTHI. N3mepenune MIHOBEHHOMN CKOPOCTH.
HccenenoBanue COOTHOLIEHUS MEXAY IYTAMH, NMPONMACHHBIMHM TEJIOM 34
IIOCJIEZI0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBJKCHHH C HA4AJIBHON CKOPOCTBIO, paBHOW HyI0. V3yueHne IBHKEHMS
HIapuKa B BS3KOM >KUIKOCTH. V3yueHMe IBMKEHHUs Teja, OpOIEeHHOIro
TOPU30HTAJIBHO

JMHAMUKA

2.2.1

[Ipuauun  otHocutTenbHOCcTH ['anmunesa. IlepBeii  3axkoH  HproroHa.
HNuepumanbHble CUCTEMBI OTCUETA

22.2

Macca tena. Cuna. [IpuHIMO Cynepno3uiivii CUil

2.2

223

Bropoit 3akon HplOTOHa n1s MaTepHanbHOM TOYKM B WHEPLUAIBHOU
cucreme orcuéra (MCO). Tperuii 3akoH HproToHa a1 MarepuanibHbBIX
TOYEK

224

3aKOH BCCMHUPHOT'O TATOTCHMUS. CI/IJ'Ia TSIKCCTHU. HepBa;I KOCMHUYCCKas
ckopocTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHsI CKOJIbKEHHUS U CUJIA TPEHUs
nokosi. Koapdurnment tpenus. Cuna CONPOTUBICHUS NPH JIBMKEHUH Tella
B JKUJKOCTHU WJIM rase




2.2.7 [TocTynaTtenbHOE U BpaIIaTeIbHOE JBH)KEHUE a0COIIOTHO TBEPIOTO TEa
278 MoOMEHT cuibl OTHOCHTEIBHO OCH BpamieHus. Ilnedo cuibl. YcioBus
o paBHoBecusi TBEpaoro Tena B UCO
299 TexHudeckne yCTpONCTBA: MOAIIMWIIHUKYM, JIBM)KEHHE MCKYCCTBEHHBIX
o CIIYyTHUKOB
akThuueckue paboThl. W3yueHue IBUKEHUS CKa M0 HaKJIOHHOMI
IT 0 Uy opy
IJIOCKOCTH IOJ, JEHCTBUEM HECKOJIbKUX cuil. MccmenoBanue 3aBUCUMOCTH
2.2.10 CHJI YIPYTOCTH, BO3HUKAIOIIKX B J1e(POPMHUPYEMOM MPY>KUHE U PE3UHOBOM
obpasmie, oT Benu4MHBI HX jAedopmanmu. lccremoBaHuwe yCIIOBHIA
paBHOBECHSI TBEPJIOTO T, UMEIOLIETO OCh BPAILIEHHS
3AKOHbI COXPAHEHUA B MEXAHUKE
231 NMnynbsc MatepuanbHOM TOUKH, CUCTEMbI MaTepUANIbHBIX TOUYEK. MMmyibe
o CHJIBI U U3MEHEHUE UMITYJIbCA TEIIa
3. aKOH COXpaHEHHs UMITyJIbCa B . PeakTuBHOE JIBMXKEHUE
232 3 y. NCO. P
233 Pabora cuibl
234 MOIIHOCTD CUJIBI
235 Kunernueckasi sHeprusi MmaTepralibHOM TOUYKHU. TeopeMa 0 KMHETHYECKOU
o SHEPTUH
OTEHIUaJIbHAs SHEprusl. OTCHITHATbHAS SHEPTUSA TIPYyTO
IT IT yIpy
23 2.3.6 nedopMUPOBaHHON TpyXHHBI. [loTeHIManbHAasE SHeprus Teiaa BOIU3H
' MTOBEPXHOCTU 3eMIIH
[loTrennumanbupie ¥ HEMOTEHUMANbHbIE  CWiIbl.  CBsi3b  pabOTHI
2.3.7 HEMOTEHUUAIbHBIX CUJ C U3MEHEHHEM MEXAHMYECKOM SHEPIMH CUCTEMBI
Tel. 3aKOH COXPAaHEHUs] MEXaHUYECKOW IHEPTrUU
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
23.9 TexHudeckue yCTpONCTBA: IBUKEHHUE PAKET, BOIOMET, KOIIEP, NPy KUHHBIN
o MACTOJIET
[TpakTrueckue paboTbl. M3yueHne CBS3U CKOPOCTEH TeNl MpPHU HEYNPYyroM
2.3.10 yaape. MccnenoBanue CBsi3u paOOTHI CHIIBI C U3MEHEHUEM MEXaHUYEeCKOM
SHEpPruu Teja
3 MOJIEKVYJIAPHASA ®U3MKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU
OcHoBHbIE I0JIOXKEHHUS MOJIEKYJISIPHO-KUHETUYECKOI TEOPUHU.
3.1.1 bpoynoBckoe  mBumxenuwe. Juddysus.  Xapaktep  IABHKEHHS U
B3aMMOJICHCTBUSI YAaCTHI] BEILIECTBA
312 Mogenu CTpoeHHUs Ta30B, JXKUAKOCTEH M TBEPIBIX Ted M OOBSCHEHHE
o CBONCTB BeIlIECTBA HA OCHOBE 3TUX MOJIENEH
3.1.3 Macca monekyn. KonngectBo BemectBa. [locrosganas ABoraapo
Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remnepar
3.14
ILenbcus
3.1 315 Mopens uneanpbHoro ra3a. (OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-
o KMHETUYECKOM TEOPUU UACAIBHOIO ra3a
316 AOcomoTHas TeMmrepaTypa Kak Mepa CpeAHEW KHHETHYECKOW 3HEpruu
o TEIJIOBOTO JABMKEeHUs yacTul] ra3a. [llkana temneparyp KenbBuHa
3.1.7 YpaBuenue Knanelipona — MenaeneeBa. 3akoH JlaibToHa
318 l'azoBbie 3akoHbl. M3omponeccel B HIEaTbHOM Tra3e € IMOCTOSIHHBIM
o KOJINYECTBOM BEIIECTBA: M30TEPMa, H30X0pa, n300apa
3.1.9 TexHUYECKHE YCTPOUCTBA: TEPMOMETP, HapoMeTp
31.10 [TpakTuueckue paboTsl. MI3mMepeHne Macchl Bo3ayXxa B KJIACCHOW KOMHATE.

HccnenoBanne  3aBUCHUMOCTH  MEXJy  [apaMeTpaMu  COCTOSIHUS




pa3peKEHHOrO ra3a

OCHOBbI TEPMOJANHAMMKN

TepmonnHamuueckas cucrema. BryTtpeHHsAs JHEprus

3.2.1 TEPMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHECHMS
399 KonuuectBo Temnotel u pabora. BHyTpeHHSs 3HEprus OAHOATOMHOI'O
UJealbHOTO raza
Bunasl Tennomnepenauu: TEIUIONPOBOJHOCTh, KOHBEKLUS, HW3JIyYCHHE.
3.2.3 TermnoémkocTe Tema. VYaenpHasd TemIOEMKOCTH BemmecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIJIONEepeaaye
[lepBBiii 3akOH TepMOIWHAMUKU. [IpuMeHeHWEe TMepBOro  3aKoHa
324 TEPMOJUHAMHKHN K m3omporeccam. ['padudeckas mHTEpHpeTaus padoThI
3.2 rasa
TeruioBeie  MamuHbl.  [IpuHIUOBI  AEMCTBHS  TEIUIOBBIX — MAIIMH.
395 [IpeoOpa3oBaHuss dSHEPrud B TEIUIOBBIX MammHax. Kosddumment
nosiesHoro aekictus (nanee — KIIJI) termoBoit mamuusl. [{ukn Kapao n
ero KIIJI
326 Bropoit 3akoH Tepmoaunamuku. HeoOpaTUMOCTh MpOLIECCOB B MPUPOJE.
' TenoBbie ABUTATENH. DKOJIOTHYSCKHE MTPOOIEMBbI TEILIOOHEPTETUKH
397 TexHu4eckne ycTpoNCTBa: ABUTATENh BHYTPEHHETO CTOpaHMs, OBITOBOU
XOJIOAWJIbHUK, KOHJAUIIMOHEP
3.2.8 [TpakTuueckue padboTsl. i3MepeHue yaenbHOM TemI0EMKOCTH
AT'PETI'ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE ITIEPEXO/IbI
[TapooGpazoBanne u koHaeHcanus. lcmapenwe M KkureHue. Y aenbHas
3.3.1 TEIIoTa MapooOpa3oBaHUsl. 3aBHUCHUMOCTh TEMIEPATypbl KHUIIEHUS OT
JTaBJICHUS
3.3.2 AOconroTHas 1 OTHOCHUTEJIbHAS BIAXKHOCTh BO3yXa. HachImeHHbIN map
333 Teépnoe teno. Kpucrammueckue u amopdHbie Tena. AHH3OTPOIHUS
CcBOMCTB KpucTayioB. Kuakue kpuctamibl. CoBpeMeHHbIE MaTepUalibl
3.3 334 [InaBneHne wW  KpucTaMzanus. YJAelbHas TEIJIOTa IUIABJICHMUS.
CyOmumarust
3.3.5 YpaBHeHHE TEIJIOBOTO OajlaHca
TexHU4ecKne yCTpONCTBA: TUTPOMETP M TCHUXPOMETP, KAJIOPUMETD,
3.3.6 TEXHOJOTHMH TIONYyYEHHUSI COBPEMEHHBIX MAaTepualoB, B TOM YHUCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [TpakTuueckue paboTsl. U3MepeHne BIa)KHOCTH BO3TyXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
41.1 DnexkTpuzanusi TeN. ONEKTpUYecKuil 3apsia. [IBa BHIA AIIEKTPUUECKUX
3apsiioB
4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJYIPOBOJHUKH
4.1.3 3aKkoH coXpaHEHHs AIEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsnoB. 3akoH Kynona
4.1 415 Onexrpuueckoe nose. Hanpspk€HHOCTH 3nekTpuueckoro noss. [IpuHnun
cynepno3uiuu. JINHUKM HanPsKEHHOCTH AJIEKTPUYECKOTO TOJIS
416 PabGora cun anexrpocratnueckoro moinsa. Ilorenuwman. PasHocTh
MOTEHIMAJIOB
417 [IpoBOIHMKM M JHUPJAEKTPUKH B IOCTOSSHHOM 3JIEKTPUYECKOM IIOJIE.
JmsnexTpudeckasi IpOHUIIAEMOCTh
418 DNEeKTPOEMKOCTb. Konnencarop. DIEeKTPOEMKOCTh MJI0CKOTO

KoHACHCAaTOpa. 9HepFI/I${ 3apAKCHHOI'O KOHACHCATOPa




Texauueckue YCTPOWCTBA: JJIEKTPOCKOII, 3JIEKTPOMET,
4.1.9 ANEKTPOCTaTUYECKAs 3aIuTa, 3a3eMIIeHUE 3MEKTPONpUOOpOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED
4.1.10 [TpakTrueckue paboThl. M3MepeHHe 3JeKTPOEMKOCTH KOHIEHCATOpa
IOCTOSIHHBII SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJAX
491 VYcnoBusi CylecTBOBAHMS MMOCTOSIHHOTO 3JEKTPUYECKOTO ToKa. McTouHMKN
tToka. Cwiia Toka. [1oCcTOSIHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma i y9acTka 1enu
423 DJIEKTPUUYECKOE COMPOTUBIICHUE. Y ICIbHOE CONMPOTHUBIICHHE BEIIECTBA
424 [TocnenoBarenbHOE, MApAJISILHOS, CMEIIAHHOE COCTMHEHNE MMPOBOIHUKOB
4.2.5 Pabora snekTpudeckoro Toka. 3akoH /xoyins — Jlenma
4.2.6 MOoONIHOCTh 3JEKTPUYECKOTO TOKA
anekTpoaBwkymas cuna (nanee — DJ[C) W BHYTpEeHHEE CONPOTUBIIECHUE
4.2.7 UCTOYHUKA ToKa. 3akoH Oma ais MOJHOW (3aMKHYTOM) AJIEKTpUYECKOM
uenu. Kopotkoe 3ambikanue
498 OJIEKTpOHHAsT  IPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COTNPOTHUBIICHUS METAJIJIOB OT TeMiiepaTypbl. CBEpXIPOBOIUMOCTh
49 4.2.9 DnekTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB
[MomynpoBomauku.  CoOCTBEHHAass W TpUMECHas  IPOBOJUMOCTH
4.2.10 noaynpoBoaHUKOB. CBoiictBa p-n  mnepexoga. [loaynmpoBOAHUKOBBIE
prOOpbI
4011 DJEKTPUYECKUIN TOK B DJIEKTPOIHUTAX. DIEKTPOJUTUUYECKAS] JTUCCOIHAIIMSI.
DIIEKTPOJIN3
4212 DJIEKTpUYECKUH TOK B razax. CaMOCTOSTENbHBIM W HECAMOCTOATEIIbHBIN
paspsia. PaziuuHble TUIIBI CAaMOCTOSTENBHOTO pa3psiaa. Mousnus. [1nazma
TexHuueckue yCTpOICTBA: aMIIEPMETpP, BOJBTMETP, PEOCTAT, MCTOYHHKHU
4713 TOKa, 3JIEKTPOHArpeBaTeIbHble MPUOOPHI, DMEKTPOOCBETHTENbHbIE PUOOPHI,
TEPMOMETP  CONPOTUBIICHUS, BAKYYMHbIH  JAMOM, TEPMUCTOPHl U
($hOTOPE3UCTOPHI, MOJTYIIPOBOTHUKOBBIN MO, TAIbBAHUKA
[IpakTuueckue paboTsl. M3yueHue cMenanHoro COeIMHEHUS PE3UCTOPOB.
4.2.14 N3mepenne DJIC HCTOYHMKA TOKAa M €ro BHYTPEHHEIO COINPOTHBIICHUS.
Hab0mronenue anexTpoausa
11 KITIACC
Kox Kon
pasnena NpoBepsieMord IIpoBepsiemble 3JIeMeHTHI COJIeP:KAHUS
3JIeMeHTa
4 OJIEKTPOAMMHAMUKA
MATI'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA A UHAYKIOUA
4.3.1 [TocTostHHBIE MarHUTHI. B3anmoielicTBHe MOCTOSIHHBIX MATHUTOB
MarnutHoe nose. Bektop MarHuTHONW MHAYKIUH. [IpUHIIUT Cyepro3UIIH.
4.3.2 JInaun marHuTHOM MHAYKUMHU. KapTrHA JIMHUM MarHUTHOW MHIYKLWU MOJISA
MOCTOSIHHBIX MarHUTOB
4.3 MarnutHoe mose MpoBOJHUKA ¢ TOKOM. KapTuHa nMHMI MO AIMHHOTO
433 IPSIMOIO MPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJHUKA, KaTYLIKU C
tokoM. OnbIT Opcrena. BzaumoaeiicTBre MpoBOIHUKOB C TOKOM
434 Cuna AMnepa, €€ MOJ1yJIb U HalpaBJICHUE
435 Cuna Jlopenua, €€ MopayJb W HampaBieHue. JI[BUKEHHE 3apsKEHHOU
YACTHUIIBI B OHOPOJHOM MarHUTHOM nojie. Pabota cuisl Jlopenia




4.3.6

SIBJIeHUE DNEKTPOMArHUTHOM MHAYKIHUH

4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIMI

4.3.8 OJ1C unaykiuu. 3aKOH 31€KTPOMarHuTHOM MHAYKIMU Papanes

439 BuxpeBoe anexrpuueckoe mnoine. IJC MHAyKUMM B IPOBOJHMKE,
JBUXKYILIEMCS IOCTYNATEIbHO B OJIHOPOHOM MarHUTHOM I10JI€

4.3.10 IIpaBuno Jlenna

4.3.11 WuayktuBHoCTh. SIBneHue camonuaykuuu. 3J1C caMOMHAYKIMH

4.3.12 OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM

4.3.13 DJIEKTPOMArHUTHOE TI0JIe

43.14 TexHudeckue  yCTPOWMCTBA:  IMOCTOSIHHBIE  MarHuThbl, AJIEKTPOMArHUTHI,
AIIEKTPOJIBUTATENTh, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHUI], MHIYKIIMOHHAS [IeYb
[TpakTnueckue paboThl. V3yueHne MarHUTHOTO MOJIS KATYIIKH C TOKOM.

4.3.15 HccnenoBanue JEHCTBUS IOCTOSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBaHue sIBICHUS 2JIEKTPOMArHUTHOM MHAYKIMH

5 KOJIEBAHUMSA Y BOJIHBI
MEXAHUWYECKHUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
511 KonebarenpHas cuctema. CBoOomnHble KoneOanus. [ apMoHHMYecKHe
o kosneOanus. [lepron, yactoTa, aMmMTyaa M ¢gasa KojaedaHui

5.1.2 [TpyXuHHBIA MasiTHUK. MaTeMaTHYECKUIl MaITHUK

513 YpaBHEeHHE TapMOHUYECKUX KoJjeOaHnil. KuaemaTruieckoe U JUHAMUYECKOE
OIMCcaHKue KoJ1eOaTeabHOTO JIBUKCHUS
[IpeBpamienre JHEpruM TpU TapMOHUYECKUX KoneOaHmsXx. CBs3b

514 aMILTUTY 11 KOJIeOaHW MCXOAHOW BEIMYMHBI C aMIUTUTYJaMHU KOJIeOaHuit e€
CKOPOCTH M YCKOPEHUs
Konebartenbubiii koHTYyp. CBOOOAHBIE AJIEKTPOMArHUTHBIC KOJICOAHHS B

5.1.5 UJCAbHOM KO0JIeOaTeTbHOM KOHTYpE. AHAIOTHs MEXKIYy MEXaHHYECKHUMH U
AIIEKTPOMArHUTHBIMU KoseOaHusimu. @opmyna Tomcona

5.1.6 3aKOH COXpaHEeHHsI SHEPTUU B HI€aJIbHOM K0JIe0aTeIbHOM KOHTYpE

51 517 Breinyxaennbie Mexannueckue kojebanus. Pesonanc. PesonancHas kpuBas.

BrIHyX/1eHHBIE 3JIEKTPOMAarHUTHBIEC KOJICOAHUSI.

5.1.8 [lepemennbIii Tok. CHHYCOMIaTbHBIN EPEMEHHBIN TOK.

519 MoIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYAHOE M ACHCTBYIOLIEE 3HAYECHHE
CHJIBI TOKA Y HAIIPSHKEHUS
Tpanchopmarop. IIponsBoacTBo, nepenada u NOTpeOICHUE ANEKTPUUECKOM

5110 DHEPruM. OKOJOTMYECKHE PHUCKM IIPU IPOU3BOACTBE AIEKTPUUYECKOU
sHepruu. KynbTypa HCHOIB30BaHUS 3JIEKTPOIHEPTHMH B TOBCEIHEBHOM
YKU3HU

5111 TexHuyeckue ycTpoicTBa: ceiicMorpad, 3JIeKTpUYECKUil 3BOHOK, JIHHHUH
alIeKTpornepeaay
[Tpaktnyeckue paboTel. McciemoBaHne 3aBHCHMOCTH TIEPHOJA MAalbIX

5112 Kosie0aHuil Tpy3a HAa HUTH OT JUIMHBI HUTH U MAacchl Tpys3a. Hccnenqpaﬁne
IEPEMEHHOTO TOKa B ILENM M3 IOCIEJOBATEIbHO  COEAMHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U Pe3UCTOpa
MEXAHUWUYECKUE U 3JIEKTPOMATHUTHBIE BOJIHbI

591 MexaHndeckue BOJIHBI, YcCJIOBHS pacnpoctpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepeyHsbie U Mpo10JIbHbIE BOJTHBI

32 52.2 HHutepdepennus u qudpakimsi MCXaHHUYESCKUX BOJH
523 3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa
524 DONEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3ITYyUEHUS AIEKTPOMArHUTHBIX BOJIH.




B3anmuas opuenTtanus BeKTOopoB E, B M U B 3JIEKTpOMarHuTHOM BOJHE B
BAKYYyMe€

CBoiicTBa  DJIGKTPOMAarHMUTHBIX  BOJH:  OTPaXXE€HWE,  IPEIIOMIICHHE,

5.2.5 nosnsipu3anusi, Audpakuus, nareppepernns. CKopocTh dMEKTPOMArHUTHBIX
BOJIH
576 [[Ixana 31eKTpoOMarHuTHHIX BOJH. [I[prMeHeHNe IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY
597 [TpuHUMITBL paguocBszu u TEJICBUJICHUS. Panuonokarus.
DJIEeKTPOMArHUTHOE 3arpsA3HEHUE OKPY KAIOIIEH CpeIbl
TexHuueckue yCTpOMCTBA: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIbTPa3BYKOBas
5.2.8 JIMarHOCTHKA B TEXHUKE W MEAUIMHE, pajap, paAHUONPUEMHUK, TEIECBU30D,
anTeHHa, Tenedon, CBU-neun
OIITUKA
5.3.1 [IpsiMmonMHEHOE pacupOCTPaHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera
539 Otpakenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHuUi B
TJIOCKOM 3€epKaie
533 [penomrnienne cBeta. 3aKOHBI MPETOMIICHUST CBETa. AOCOJIOTHBIN IMOKa3aTelb
MIPEJIOMIIEHUS
534 IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrojl MOJIHOrO BHYTPEHHETO
OTpaXKEHUs
5.3.5 Hucnepcus cBera. ClioskHBINM cocTaB Oesioro cBera. L{Bet
CobOupatonue u pacceuBarolue JUH3BL. ToHkas muH3a. DOKycHOE
536 paccTosiHue U ONTHYECKas cChiia TOHKOM JH3bL. [locTpoeHune nzobpaxeHuit
B COOMparolmmMx M paccewBarommx JnuH3ax. Dopmyna TOHKOW JMH3BL.
VYBennuenune, 1aBaeMoe JTUH30M
53 5.3.7 [Ipeaenbl IPUMEHUMOCTH T€OMETPUUECKON ONITUKH
Nurepdepennus cBera. KorepeHTHbIE MCTOYHHUKHU. Y CIOBUS HAOIIOJICHUS
5.3.8 MaKCUMyMOB ¥ MHUHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTePEHTHBIX HCTOYHHKOB
Hudpakmus cera. JudpakinmonHas pemérka. YcCIoBHE HAOIIOACHUS
5.39 [JIABHBIX MAaKCUMYMOB MpU MaJ€HUU MOHOXPOMATHYECKOr0 CBETa Ha
TUGPAKITMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus cBera
TexHuueckue ycCTpOWCTBa: OYKHM, Jyma, ¢oroammnapar, MPOSKIHUOHHBINA
5.3.11 amnmapaTr, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, Iu(pakimoHHAS
peméTKa, NoJIIPOUL
[IpakTueckne  paboTel.  M3MepeHwe  mokazaTedst  MPEIOMIICHHUS.
53.12 HccnenoBanue cBOiCTB n300paxeHuil B nuH3ax. Habmronenue nucnepcuu
CBETa
DJIEMEHTBI CIIEHUAJIBHOM TEOPMM OTHOCHUTEJIBHOCTH
['paHunBl TPUMEHUMOCTH KJIacCHYeCKOM MexaHuku. IlocTynaTel Teopuu
6.1 OTHOCHUTENIHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETa B BaKyyMe,
MIPUHIUII OTHOCUTEIBHOCTH DWHINTEHHA
6 6.2 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHHU U COKpAIlCHUE
JUTUHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIBI
6.4 CBsi3b MacChl C SHEpPrued W UMIYIHLCOM CBOOOJHOM YaCTHUIBI. DHEPTUS
[IOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBASA ®U3UKA
7.1 DJIEMEHTBI KBAHTOBOM OIITUKU




®otonel. @opmyna Ilnanka cBs3u >HEpruu (POTOHA € €ro YacTOTOM.

7.1.1
DHeprus U UMNyJabC GoToOHA
710 Otkpeite u wuccinenoBanue Qororpdexra. Ombiter A.I'.  Crosnerona.
o 3akonbl pororddexTa
713 VYpaBuenue OuHmTeitHa s doroddderra. «KpacHas rpaHHIay
dboTtorpdekra
7.1.4 Jasnenue cBera. OnbiTel [1.H. JIeOGenena
7.1.5 XHUMHYECKOE IEHCTBHE CBETA
716 TexHMUecKue ycTpoicTBa: POTOIIEMEHT, POTONATINK, COTHEUHAs Oarapes,
CBETOAMO]
CTPOEHHME ATOMA
791 Mopnuenb aroma Tomcona. OnbiTel Pe3epdop/ia mo ucciie1oBaHru0 CTPOSHUS
- aroma. Ilyma"nerapHasi MOJI€JIb aTOMa
[Toctynatsr bopa. U3nyuenue u nornouieHre (GOTOHOB MPH MEPEX0JIe aToMa
7.2.2 C OJHOTO YPOBHA SHEpruu Ha Apyroil. Bunbl criektpoB. CnekTp ypoBHEU
SHEPrUM aToOMa BOJOPOAA
7.2 793 Bonnossle cBoiicTBa yactuu. Bonnsl ne bpoiinsa. KopiyckynisspHO-BOJIIHOBOM
nyanusM. Judpakuus 31eKTpoHOB Ha KpUcTalliax
794 CroHTaHHOE M BBIHY)KJIEHHOE W3JTydeHHUe. Y CTPOWCTBO U MPUHIUI PaOOThI
nazepa
795 TeXHI/I‘IeCIfl/Ie yCTPOMCTBA: CHEKTpajbHBIA aHaNM3 (CHEKTPOCKOM), jas3ep,
KBaHTOBBIM KOMIIBIOTEP
7.2.6 [TpakTrueckue padoTel. HaOmroaeHHE IMHEHYATOTO CIIEKTpa
ATOMHOE AP0
7.3.1 MeTo/1bI HAOIOICHUS U PETUCTPAIIMHU DJIEMEHTAPHBIX YaCTHUI
OtkpbiTue panuoaktuBHOcTH. OmbiTel  Pesepdopaa mno ompenenenuio
7.3.2 cocraBa paJuoakTUBHOro wu3iaydeHus. CBoiictBa anbda-, Oera-, ramma-
u3nyuyeHus. BivsiHue paaiMoakTUBHOCTH Ha )KMBbIE OPTraHU3MBI
733 OTtxkpbiTHE NTpOTOHA U HelTpoHa. HykimoHnHas Monens siipa I'eifsenOepra —
WBanenko. 3apsia siapa. MaccoBoe uunciio siapa. Mzoronsl
734 Anbda-pacniaf. DJCKTPOHHBIM ¥ TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIy4eHHe. 3aKOH PaJMOaKTUBHOIO pacnaaa
73 7.3.5 DHeprusi CBSI31 HYKJIOHOB B sijipe. SnepHbie cuiibl. J{edekT macchl sipa
7.3.6 SAnepubie peakuuu. JleJIeHUE U CUHTE3 SAEp
737 SAnepusiii peakrop. TepmosinepHblii cunHTe3. [IpoOiieMbl M MepCHEKTUBBI
AJIEPHON SHEPTETUKH. DKOJOTUYECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU
738 3J‘IeMeHTaPHLIe yacTuipl. OTKpeiTHE T03UTpOHA. DyHIaMeHTaJbHbIE
B3aMMOJICICTBUS
73.9 TexHudeckue yCTponucTBa: J103UMETP, Kamepa BuiibcoHa, saepHbIid peakTop,
aToMmHas 6om0a
7310 [Tpaktueckue paboTel. MccnemoBaHume TpeKkoB dYacTUll (MO TOTOBBIM
dororpadusim)
OJIEMEHTBI ACTPOOU3UMKHA
31 Bun 3Bé3ngnoro Heba. Co3Be3nus, sipKUe 3BE3/BI, TUIAHETHI, UX BHUIUMOE
JIBIKEHUE
8 ) Conneynas cucrema. Ilnanersl 3eMHOM Tpynmbl. [lnaHeTbl-rUranTel U UX
' CITyTHUKHU, KapJIUKOBbIE IU1aHeThl. Mabie Terna CoNHeUHOM CUCTEMBI
8.3 Comnnue, ¢potochepa u atmocdepa. ConHedHast aKTHBHOCTh
8.4 Ncrounuk sHeprun CoJiHIA U 3BE3N




3BE3/bI, WX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, paJuyc,
TEMIIepaTypa, WX B3aUMOCBs3b. JluarpamMmma «CHEKTpalibHBIM Kilacc —

8:3 CBETUMOCTb». 3BE3/Ibl TJIaBHOM I1OCIIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb) JUIsl 3BE3]] INIaBHOM MIOCIIEN0BATEIbHOCTH

3.6 Buytpennee  ctpoeHue  3BE3n.  COBpEMEHHBIE  NPEACTAaBICHHA O

] MIPOUCXOKICHUHU 1 3BoJtoLIMK CoJTHIIA U 3BE3/]. DTambl )KU3HU 3BE3]T

Mnneunsiii Ilyte — nama [Manaktuka. CnupanbHas cTpykTypa [ amakTukwy,

8.7 pacnpenenenue 3BE3M, raza v nbutd. [lonoxxkenue u aBwxkenue CoJiHIA B
["anaktuke. [Tnockas u chepuueckas moacucTemMsl [ anakTuku

] Tunel ranaktuk. Paguoranaktuku M KBaszapbl. UEpHBIE IBIPBI B spax
raJlakTUK
Bcenennas. Pacmupenune Bceenennoil. 3akon XaO6na. PasOeranue

8.9 rajnaktuk. Bospact u paguyc Bcenennoi, teopus boibmoro B3pbiBa.
Mopnenb «ropsiueit Beenennoin». PenukroBoe nsimydenue

310 Macmirabnast  ctpykrypa Bceemennoir. Meraramaktika. HepeméHubie

po0JieMbl ACTPOHOMHH




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJLHOTI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET






