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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOKEHUN M TpeOOBaHUU K pe3yJsibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a rtakxke c yu€roM deaepanbHONH pabouell mporpamMmbl BOCHHUTAHUS U
KOHLIETILIUMA TIpenojiaBaHus yuyeOoHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpraHu3alUsIX Poccuiickoiu denepanuu, PEeATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Conmepxanue mporpaMmbl MO (PU3MKE HAMpaBleHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usznke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAIM3AlUU MEXKIIPEAMETHBIX
CBs3e (DM3BHKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpeaMeramu. B Hel
OTPENEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUs (DU3UKU HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JTMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUs;

e cozepkaHue yueOHoro npeamera « Ou3nkay 1o rojgaMm 00ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEMH,
busnueckoir reorpadueir u actpoHommei. lcmonmp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep MW pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCQ, TOJIYYEHHS] HOBBIX MAaTEpPUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJIHEHUH UMHU YY€OHBIX UCCIIEIOBaHUMN.

B ocHoBy kypca ¢u3uku s YpOBHSL CpeIHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAI HIEW, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3HKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (QuU3MKU
o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus TpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes npuxnaonoti uanpaenennocmu. Kypc ¢usukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcss IMOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTHUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU M TEXHOJOTHM, a Takxke 00CYXIEHUs
npo0sIeM palMOHAILHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCSA (pu3mueckue Teopuu (POopMUPOBAHUE TPEICTABICHUNA O
CTPYKType MOCTpPOeHUsl (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TIpaHHIAX
NPUMEHUMOCTH TEOpPHUH, Uil ONUCAaHMUS ECTECTBEHHO-HAYyYHbBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3WKH peallu3yeTcsl MPEexae
BCET0 3a CUET OpPraHW3alid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YUYarOIIUXCH.
Jnst  6a3zoBoro ypoBHA Kypca (U3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUYECKHUX
OpaKTHUECKUX padoT. BrlgeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
OPOBOAUMBIX JIJIi KOHTPOJII U OIIEHKHM, OCYIIECTBISICTCS  YYaCTHUKAMHU
00pa3oBaTeNbHOrO Ipollecca MCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera Quiuku. Ilpu »sTOoM obecneuynBaeTCsi OBJAJICHUE
0o0y4JalmuMUCs YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUS, MCCIEIOBaHUS
3aBHCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonplioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipy »TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SBHO
3aJaHHOW (PU3NUECKON MOJEIBIO, MTO3BOJISIONINE IPUMEHITh N3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszzesia Kypca, TaK U MHTETpUPYs 3HAHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MpPOTEeKaHUA (U3NUYECKUX SBICHUH M MPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MONENIHM IJI CHUTyallld MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTO Tpoiecca 0a30BBI yPOBEHBb Kypca
(Gbu3MKN Ha YpOBHE CpelHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
peIMETHOT0 KaOuHeTa (M3MKH WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pu3MKM TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpyAOBaHUE ISl BBHITIOJIHCHUS YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YYEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JlemMoHCcTpanoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3MKE KIIOUYEBBIX JEMOHCTpAIMil s
UCCIICIOBAHMUSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OSMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHCHHIA.

JlabopatopHoe o00OpymOBaHHME [JISi YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUJICKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHUH.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
COCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (POopMHpOBaHHE
UCCJIEIOBATENILCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu B PyHIaAMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
buznyecKuX 3HAHUIM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (U3MKU AJL PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHne ATUX 1ele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha YPOBHE CPEHETO 00IIero 0opa3oBaHus:



e mpuHOOpEeTeHHe  CcHUCTeMbl  3HaHUH 00  of0mmx  (usmUeckux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MMPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C $BHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3anue GU3NUeCcKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM TPUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS U TMPOBEIACHUS
¢u3nYECKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEPHpETalud HH(OpMaIHH,
OnpeaeIeHus] JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUHN MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha usyuenue ¢usuku (06a30BbI ypOBEHb) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJaeT BBIOOP
npoBeleHusl J1abopaTopHbIX pabOT M ONBITOB € Y4ETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIHUXCH.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE IIO3HAHUS ITPUPOABL.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuecKUx SIBIEHUN U mpoueccoB. HaydHble rumoresbl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mecto ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W HU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSs] CKOPOCTb, MTHOBEHHAasi CKOpPOCTH) M
YCKOPEHUE MATEPUAIBHOW TOYKHM, UX NPOEKIMM HA OCU CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NYyTH H NEPEMEIICHUS
MAaTE€PUAJIbHOW TOUYKU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKopeHre cBOOOHOTO MaIeHu.

KpuBonuHeitHoe  aBuvkeHue. JIBUKEHME  MaTrepuajlbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpamenus. LieHTpocTpeMuTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XApPaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBaHne TBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnionenue aBuxkeHUs Teja, OpPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOTHOTO MaJAeHHUs.

Hanpasnenue ckopocTy Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomoi

N3yueHre HEpaBHOMEPHOTO ABWIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLICHHST MEXAY NYTSIMHU, NPOMJAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocuTensHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUISl MaTepUAIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tskectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUs U cuiia TpeHus nokos. KoapdunueHT tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TEJla B )KUIKOCTH WJIU Tase.

[TocTynarensHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaunleHusa. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: IOIIMITHUKM,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBukeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECHS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiabl. MOMIHOCTE CHJIEL.

Kunernueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUS yIpyro
nedopmupoBaHHoi  npyxkuHbl.  [loTeHuManbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmumanpHpie W HENMOTEHIHaIbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHuu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3ydyenne aOCOIIOTHO HEYMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW DHEPruu
TeJia Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipuast Qu3nKa 1 TEePMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama temmneparyp
Llenabcus.



Mopenp  upeampHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYISIPHO-
KUHETUYECKOW TEOpUH HACaNbHOro raza. AOCOJIOTHas TemIieparypa Kak mepa
CpeaHel KHUHETHUYECKOM SHEpPruy TEIUIOBOTO JBWXKeHUsA dvacTtull rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mpoueccsl B UACATbHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnpiThl 10 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas Mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACANBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBHI, IABJICHUS U TEMIEPATYyPbl BO3/lyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHaMuueckass cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandecTBo TemnoTel U padota. BHyTpeHHss
HEPrus  OAHOATOMHOIO  HWACAJIBHOrO  raza. Buuabl  Temonepeaayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEMIOTH NpH TEIIONepeaye.

[Tonsitue 00 aauabatHoM mpouecce. I[lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHMKH K H3ompoiieccam. ['paduueckas
UHTEpIIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTMOoCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHT moae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruy Tena MpU COBEPIICHUH pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela Ipy TeIuionepeaye.

OnpiT mo anuabaTHOMYy pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHnune yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecammniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenne u kurenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucrammnueckue u aMmopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lmaBienue u
KpucTayum3aius. Y AelibHas TeruioTa miaBieHus. CyOaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUaJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CrocoObl U3MepeHHUs BIAXKHOCTH.

HaGmronenue HarpeBanusi v IIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCcTpanust KpuCTaoB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHre OTHOCUTENBHONM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuxa
DnekTpusaius Teld. JNeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsanoB. [IpOBOJHUKH, MUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUUECKUI 3apsil.
Onektpuyeckoe rmone. Hampsok€HHOCTh  anekTpudeckoro moisid.  [IpuHnun



CYNEPIO3UIMU AIEKTPUUECKUX NoJIeld. JIMHUM HanpssyKEHHOCTU AJIEKTPUYECKOTO
OJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocThb
NOTEHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpruueckasi NPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBA M TNPAKTUYECKOE MNPHUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTpOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOH/JIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO Y MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnexTpocTaTHyecKas 3aluTa.

JIMDIIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 2neKTpOoEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmosannwtii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsioxenue. 3akon Oma 1715 yyacTka LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILIECTBA.
[TocnenoBaTenpHOE, IapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIasl CUila U BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akoH Oma /71 OJTHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMIepaTypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpOBOIHUKMY. CobcTBeHHas U [pUMECHas IPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSITETbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, ODJIEKTPOHArpeBaTelbHblE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAH TOTIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yyeHnue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHBJIICHUS.

Habmronenue snexTpoiamsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHs B 10 kjacce oCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTE€MaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (paKkT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpaguKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KHUBOW mpupojae, auddysus, ocMoc,
TEII000MEH KMBBIX OPraHU3MOB (BUJBI TEILIONEPEAayuH, TEIIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, 3JIECKTPUYECKHE CBOMCTBA METAJJIOB, 3JEKTPOJUTHYECKAS IUCCOLMALINS,
rajbBaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIUIHUKH, HCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), IBUIaTelb BHYTPEHHEIrO
Cropanusi, naposas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMAaTEpPHUAlOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN OPUHTED, AIEKTPOHArpEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHammuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarnuTtHOM wuHAyKIMM. [IpuHmun cynepnosuuun
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHa JMHUN MarHUTHOU
WHIYKIWH TOJISI HIOCTOSHHBIX MArHUTOB.

MaruutHOoE€ 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJHOM MarHuTHoM mnosne. Pabora cunbl Jlopenua.

SIBneHne AneKTpoOMarHuTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
UHIYKIUU. ODJEKTPOJBHXKYILAs Cujla HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOJABHXKYILAs CUJa HHAYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb. SIBIEHME CaMOMHIYKLUMH. OJEKTPOJABMXKYIIAsA  CHUia
CaMOWHIYKIIUH.

DHEpPrusi MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS T1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TTOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3IeKTPOMarHuTHOW UHIYKIIAH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHWUS.
["apmonnyeckue konebanus. [lepumoa, yactora, ammumryga u (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TaAPMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUSX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHykIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CUHYCOMIANbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya u NOTpPeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJeOATEIBHONW CHUCTEMBbI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HaGmronenue 3aryxaronimx Kojie0aHu.

HccnenoBanue cBOWCTB BIHYXACHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcumorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAMPSKEHUS] OT BPEMEHU) JUIs
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oOCIEnOBAaTENBHOM COSOMHEHMM PE3UCTOPA, KaTYIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopaenb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAacchl rpy3a.

HccnenoBanue INEpEMEHHOrO0 TOKa B LENM M3 MOCIEA0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoMaZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyCioOBHsS pacnpoctpaHeHus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JJIMHA BOJHBL [lonmepedHble W MPOJIOJbHBIE BOJHBI.
WnTepdepenius u quppakiuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoaHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIIEHHE, MOJsIpU3alus, Audpakuus,
uHTepdepenius. CKOpoCTb IJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHusA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOJOJIbHBIX BOJH.

KoneOmnromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakiiuy MEXaHHIECKUX BOJTH.

3BYKOBOU PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJieOaHU.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHWTHBIX — BOJIH: OTpaXkeHue,
pesIoMJICHUE, MTOSpU3anus, Tudpakims, “HTepdepeHITns.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsmMonnHENHOE pacpoOCTpaHEHUE CBETa B
OJIHOPOHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoeHnne nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cBeta. CroxxHbIil cocTaB 6enoro cBeta. LBer.

Cobuparonie u pacceuBaromme JuH3bl. Tonkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHui B
coOMpaloIMX U PacceuBaOIIMX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMONEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmus cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTUYECKOE NPUMEHEHUE: OYKH, JIyma,
¢doroanmapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONIMHEWHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHHe. Mojellb CBETOBOA.

HccnenoBanue cBONCTB M300pakeHUI B JTHMH3aX.

Mopaenu MUKpOCKOMNa, TEIECKOIIA.

HaGmonenne natepdepeHnm cBera.

Hab6mronenue nudpaximm cBera.

HaGmronenue nucnepcun cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaliuu cBeTa.

Yuenuueckuiu sxkcnepumenm, 1abopamophvie pabomoi



M3mepenne nokasaresns npesoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUI B JTHMH3AX.
Ha6mronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crielIHAJIBHON TEOPHMH OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIELIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISL CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHEprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue OiuiHiTeiiHa 1 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudeckue yCTpONCTBA M MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAas: OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauoy.

Comnneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHIL.
[Inanerapnas moxpens aroma. [loctynmatel bopa. M3nmydenune u morsonmieHue
(GbOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIUH aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
Ty alu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
HabGmronenue nmuaeitdyaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpPOeHUs Anpa. OTKphITHE
pagunoaktuBHocTu.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
paanoakTUBHOTO wW3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA W HeWTpoHa. HykioHnHas monenb sjapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tornsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepext maccer sapa.
Snepnpie peakuuu. /leneHne u CUHTES SA€Ep.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKU. DKOJOTMUYECKUE ACTIEKTHI SIIEPHON YIHEPTETUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOeicTBUS. EMUHCTBO (pn3nuecKkoil KapTUHBI MUpA.
TexHuyeckue ycTpoucCTBa M MPAKTUUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peakTop, aToMHasi bomo0a.
Llemoncmpayuu
CU€TUMK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKkiagHOEe 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMMUH.

Bun 3Bézmnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTuBHOCTb. Mcrtounuk sHeprum CoyiHIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOW TOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW MOCJEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIECHUHN U 3BoJtoMU CosHIA U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mneunstii [lyte — Hama I'anaktuka. [lonoxxenue u nBuxenue CoJyiHLIA B
lNanaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AIpaX
TaJIaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa066ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIH30BAHUEM KOMITBLIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS TOJI0KEeHNUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEpHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o0marmniee MOBTOpPeHUE

Ponp ¢usmku u acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesITeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKHU
Y aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojb (GU3NYECKON Teopun
B (GOpPMHUpPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3NYecKo KapTUHBI MUPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

Nzyuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTEHC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJIHBIE DBJIEMEHTAPHBIX (QYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeeeHue MIONIaaAH MITOCKUX GUryp u o0bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupojne, KonebaTembHbIC
JBUKEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW pEIIETKH, CHEKTPaIbHbIN
aHau3.



l'eocpagpusa: marHuUTHBIE TIONMIOCA 3€MJIM, 3QJIKH MArHUTHBIX PYII,
doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHUW DBIIEKTpONEpenad, T€HEpaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEICBU30D,
anteHHa, tenedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHe4Has OaTapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIIETYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIMUXCid PYKOBOJCTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPAJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3allii OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aMMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJIa B TOCTPOSCHNE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npUCyIIero (pu3nyeckoil HayKe;



S) Tpy10BOro BOCIIUTAHUSA:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNIbHON esATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN U TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYpBl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOUINXCS 3HaHUH 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NYECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHUs  (QU3MKU  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOAITENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3NYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUMN NESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  pPeajbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMO,ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeJbCKHe JeHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSAMHU U METOJAMHU
(bu3nYeCcKo HAyKH;



BJIa/IeTh HaBBIKAMH y4e€OHO-HCCIIEI0BATENbCKON U MPOCKTHON JEATEIbHOCTU
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY TOUCKY
METOJIOB pelIeHHs 3ahaud (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJeTh BUAAMU JESATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETalluy, MPEoOpPa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JJaHUM YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3MPOBATh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWTb apryMEHThI AJs JJ0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (OpMynupoBaTh COOCTBEHHBIE 3aJaud B 0OpazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIEeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIJIETh HABBIKAMU TOJY4YeHUs MHPOpManuu (U3MUECKOTo COAepkKaHUSA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, AaHaJM3,
CUCTEeMATHU3alMI0 W HHTEPIpEeTaluio HHOOPMALUK PA3TUYHBIX BUAOB U (opM
IpE/ICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHUKAIMOHHBIX
TE€XHOJOTHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amady  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBbIX U  JITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3IMYHBIX (opmarax ¢
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJEBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePCcAJIbHbIE YieOHbI€ TeiiCTBHUS:
OCYIIECTBIIATH 00IIEHNEe HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUS C HMCIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIINX
WHTEPECOB M BO3MOYKHOCTEH KaKOTO WIeHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBHIBATh U
KOOPAMHHUPOBATh JNEHUCTBUSA MO €€ JOCTHKCHHIO: COCTaBIATh TUIAH JCHCTBHIA,
paclpenensaTh poid C y4€TOM MHEHUH YYacTHHUKOB, OOCYXIaTh pPe3ybTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIQJa M KaXJAOTO0 YYaCTHHMKA KOMAaHIbI B
001uMii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TPOCKTHI, OIEHWUBATh HJEH C TMO3WUIMH HOBHU3HEI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUECTBO M BOOOPAKEHHE, OBITh HHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO JESTENBHOCTh B 00JIaCTH
(U3MKM M aCTPOHOMMHM, BBISABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PAcdYETHBIX M KadeCTBEHHBIX
3a]1a4, [JIaH BBIOJIHEHUS MPAKTUYECKONU pabOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHU;

JienaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHOocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJeTh  HABbIKAMU  IIO3HABAaTENbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PeIIEKCHH JIJIsl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO
peleHus;



YMETh OIICHUBAaTh PHUCKH W CBOEBPEMEHHO MPUHHUMATHh PEIICHUS MO HX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIbHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHaIW3€ pe3yJbTaToOB
NEeSATeTLHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce moCcTHKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPAMMBEI
no ¢u3MKe JJISI YPOBHS CpEAHEro oOImero ooOpa3oBaHMs Yy OOydarOUIUXcCs
COBEpUICHCTBYETCS YMOLIMOHATIbHBIH WHTEJUICKT, TIPEAOIar afo A
c(OpMUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHMs, BKIIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE MPHUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aJaNTUPOBATHCS K
YMOIIMOHABHBIM U3MEHEHHSIM H TIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIUH, BKIIOYAIONIEH CTPEMIICHHE K JTOCTIDKEHUIO eI U
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE [EHCTBOBATh HWCXOJSI M3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpax pojib U MeCcTo (GU3NKKA B (OPMHUPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TETIO,
WJICAIBHBIN Ia3, MOJAEIH CTPOCHUS T'a30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJAMHAMUKHU:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSIMOJMHEIHOE
JBUKEHHE, CBOOOJHOE TMAaJeHUE TeJ, IBUKEHHE IO OKPY>KHOCTH, HHEPIHS,
B3aumoeicTBue Ten, auddys3us, OPOyHOBCKOE JABUKEHHUE, CTPOSCHUE JKUKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMa TeI MPU HArpeBaHUU (OXJIAXAEHNUN ), TEINIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJAEHCALUs, IUIABJICHUE, KPUCTAIIM3alus, KUIIECHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNUE JABJICHUS Ta3a MPU €ro HarpeBaHUH B 3aKPHITOM
cocylie, CBSI3b MEXKAYy T[apaMeTpaMd COCTOSIHMSI Tra3a B H30IpoLeccax,
3JIEKTpU3aLUs TEN, B3aUMOJCHCTBUE 3aps/10B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEJINYMHBIL:
KOOpAMHATa, MyTh, IMEpPEMEIIEHHEe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJIbC TeNla, KWHETHYeCKas SHEPrus, MOTCHUHUAIbHAs SHEPTUs, MEXaHUYeCKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHCAHUU TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EIUHUIIB,
HaXoAUTh (DOPMYJIbI, CBS3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIC TEIUIOBbIE CBOWCTBA TENl U TEIJIOBBIE SIBICHHUS,
UCIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpexHss
KMHETUYECKasi SHEPrusi XaOTMUECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsS JHEprus, pabora rasa,
KOA(PGUIIMEHT TMOJIE3HOTO JIEHCTBUSL TEIJIOBOIO JBHUTaTeNsl; MpH OMHCAHUU
NPaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HAaYeHUsI W E€IMHULbI, HAXOAUTHh (HOPMYJNbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAM;

OINMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
AIIEKTPUUECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAJIOB;
OpU ONHUCAHUM TMPABUWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYeHMs] M EOUHMIIBI; yKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHUHY C IPYTUMH BEINYNHAMU,

aHaAJIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKHE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HetoToHa,
3aKOH COXpPAaHEHUS MEXaHWYECKOM OHHEPruM, 3aKOH COXpaHEHMsl HMILyJbCa,
OPUHLIMII CYNEPHO3ULIUN CWJI, HNPUHLHUII PABHOIpPAaBUS WHEPLUAIbHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHI0 CTPOCHMSI BEIIECTBA, Ta30BBIC
3aKOHbBI, CBSI3b CPEIHEN KMHETHUECKON PHEPTUU TEIUIOBOTO JBHXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIlepaTypoH, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsnaa, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
o0yacT) IPUMEHUMOCTH;



OOBSCHATP OCHOBHBIE NPHUHIMIBI JEUCTBUA MAIIWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIBb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEpPEHUM, MPU ITOM
dbopmynupoBath MpobOiieMy/3amady W TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYHMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJE Ta0nuIl U TpaMKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS,

cobmro1aTh mpaBmiia 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
NESATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINU3a YCIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXoAUMbIe I €€ pEelIeHMs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UUECKOU BEIMYUHBI,

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyKACHUW C OMOpOM Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSIPHON MHGOpMAIUK, MOTYYSCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIETO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KHU3HU
JU1s1 obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEeH cpejie;



paboTaTh B TpyMIE C BBIIOJHEHUEM pa3IMYHBIX COLUAIBHBIX POJE,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO pacCHpenessTh OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBaTHO OLICHUBATH
BKJIAJ| KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON TPOOIIEMBI.

K kxonimy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUH
COBPEMEHHON Hay4yHOW KapTHHbI MUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU HU
TEXHOJIOIMM, B MPAKTUYECKOM AEATEIbHOCTU JIIOJEH, LIEIOCTHOCTh U €IUHCTBO
(u3nyeCKOi KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, AIEpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa MPH PEIIEHUU (PU3NUECKUX
3ajay;

pacro3HaBaTh (pU3nMUecKHe SBICHUS (IPOLECCH) U OOBSICHIATh UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKU U KBAHTOBOU (DPM3UKH: IIEKTPUUYECKAsi POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ICHCTBHS TOKa, B3aUMOJCHCTBHE
MarHuToOB, DJJIGKTPOMAarHUTHas MHAYKLUSA, JAEMCTBME MArHUTHOIO IIOJIA Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUA U
BOJIHBI, MPSIMOJIMHEIHOE pAacpOCTpaHEHHE CBETa, OTpPaKeHUE, MPEIOMIICHHE,
uHTepdepenus, audpakuus W TONAPU3ALUs  CBETa, JIUCHEPCUs CBETa,
dbotoanekTpudeckuii 3gdext (hoTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEMYaToro CIeKTpa aToMa BOAOPOZAA, €CTECTBEHHass M MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONKCHIBaTh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYIHD  NPOBOJUMOCTH  pPA3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Yysl (DU3NYECKUE BETUUYHHBL:
AIIEKTPUUECKUI 3apsifi, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHUE, AJIEKTPUUECKOe
COTIPOTHUBIICHUE, PAa3HOCTh MOTEHIIMAJTIOB, JEKTPOABMKYIAs CUjia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisi, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KojebaHuii B KoseOaTenTbHOM KOHTYpe, 3apsii U CWiIa TokKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
OTNTHYECKasl CHWJIa JIMH3BI, TIPU OMHCAHWUHW TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEJIMYUMHY C JAPYTUMHU
BEJIMYMHAMU;

OMKCHIBATh M3YyUYCHHbIE KBAHTOBBIC SIBJIEHUS U TPOLECCHI, HCIOIb3Ys
bu3nYecKue BEJIMYHMHBI: CKOPOCTHh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTH U UMIYJILC (POTOHA, IEPUO/ TIOJTypaciana, SHEPTHs CBsI3U
ATOMHBIX SI7IEp, TPU OINKWCAHUM TPABWIBHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHUS W EAWHUIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJINYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIIONB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIHFHOTO M MapauIeIbHOTO
COEIMHEHMsI TPOBOJHMKOB, 3aKkoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMArHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PaclpOCTPAaHEHUsI CBETa, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHHE ODWHIITeHHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTUHU, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXpPaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHWs MAacCOBOTO YHCIA, TOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, 00JaCTH)
IPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
¢ TOKOM, cuiibl Ammepa u cuibl JlopeHia;

CTPOUTh W ONHCHIBATH HM300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SIBICHUN U
MIPOIIECCOB C HCITOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUMN: TMPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOUpaTh YCTaHOBKY H3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE Y KOCBEHHBIE M3MEPEHUsT (M3UYECKUX BEIIUYUH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOIUIl W
rpauKOB, AEIAaTh BHIBOBI IO Pe3ybTaTaM UCCIIEIOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOro0 TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOM U MPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIOJb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,



HEoOXoAMMbIe sl €€ pelIeHUs, MPOBOAUTh PACUYETHl M OLIEHUBATh PEATBHOCTD
MIOJTYYCHHOTO 3HaUeHUS (PU3MUECKON BETMYUHBI;

pelaTh Ka4eCTBEHHBIE 33Ja4: BEICTPAUBATh JIOTHUECKU HETPOTHBOPEUHBYIO
[IEMOYKY pacCyXJIEHHI C OMopoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCTONB30BaTh  NPU  pEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHSI, HHTEPIIPETAINH
U TIpE/ICTaBJICHUs y4eOHOM W HAYYHO-TIOMYJISIpHONW MH(OpPMAIUHY, TOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH()OPMAIHIO;

OOBSICHATh TMPHUHLMIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS MX 0€30MacCHOTO WCIOJIb30BAHUS B MIOBCEIHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BuUTHE HAayKH, B OOBSCHEHHME IPOLIECCOB OKPYXAIOIIEro MHUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHWS MO (PU3WKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpPAIEHUH C MPUOOPaAMH U TEXHUYECKHUMHU
YCTPONCTBAMH, JUII COXPAHEHUS 3J0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKpPY>KaloLIel cpene;

paboTaTe B TpyINIe C BHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPyNIBl, PAMOHAIBHO paclpeneisTh OOS3aHHOCTU W
IUITAHUPOBATh JI€ATEIBHOCTh B HECTAHIAPTHBIX CUTYAIlMsX, a/JIeKBAaTHO OLIEHHBATH
BKJIaJ] KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTpUBaeMon poOIeMBbl.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpPAX poib W MeCTO (PU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAy4yHOH KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

VY4YuTBHIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PM3UYECKHX MOJEINei:
MaTepuajibHas TOYKa, MHEepIHUalbHas CHUCTeMa OTCUYETa, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBINA I'a3; MOJEIN CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJI, TOYECUHBIA OJJICKTPUYECKUU 3apsii — IPU pELICHUU

¢busnveckux 3anau

10.3

PacnosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHHWKH, MOJIEKYJISIPHO-KHHETUYECKON TEOpHH
CTPOCHHSI  BEIIECTBA M  DIIGKTPOJAWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBM)KEHUE, CBOOOIHOE TaJleHUe
TeJN, JBWKEHHE MO OKPYXHOCTH, WHEpLUs, B3aHMMOJCHCTBHE TEI;
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHeHHe o0BhEMa Tenm TpU  HarpeBaHHH
(oxJTaXKIeHNWN), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHJCHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3alKs, KWUIICHHE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE JAABJICHUS ra3a IMpH €ro HarpeBaHUU B 3aKPHITOM COCY/E,
CBSI3b MEXIY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipolieccax;

AJIEKTpU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOIb3ys (U3HUEcKue
BEJIMYMHBI: KOOpAUHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MMIYJIbC Tejla, KHUHETUYECKas DHEprus,
MOTEHLIMAJbHAs DJHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKUI CMBICIT
UCTOJb3yEeMBIX BEIMYMH, MX O003HAueHWs W EAMHUIBI, HAXOAUTh
(bopMyIIbI, CBSI3BIBAIOUINE JAHHYIO (PH3UYECKYIO BEMUHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI MW TEIJIOBEIC




SBIICHUS, UCHOJB3YysAd (U3MUYECKHE BEIWYHMHBI: JaBJICHHE Tras3a,
TEMIIepaTypa, CpeAHss KHHETHYECKas »JHEPIUs XaoTH4YECKOIo
JNBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHss »HHeprus, pabota rasa,
KO3((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBHTaTelNs; IpU
OMHUCaHUU MPaBUIIHLHO TPaKTOBATh duznyeckuit CMBICI
UCIIOJIb3YEMBbIX BEJIMYHMH, UX OOO3HAYEHUS M E€IUHULBI, HAXOAWUTb
(GbopMyIIbl, CBS3BIBAIOIINE TaHHYIO (PU3UUYECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHYECKHUE CBOWCTBA BEIIECTBA H
JNEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCIONB3ys  (pu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  JJCKTPUUYECKOEe  TOJIe,
HaNpPsHKEHHOCTD  TOJIS, TOTCHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OIMCAaHWH TIPAaBUIIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIIOIB3YEMbIX
BEeIMYMH, WX OOO3HAYCHHWs] ¥ EJWHUIIBI; YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3NYECKUE TMPOLECChl U  SIBICHHUSA, HCIOJb3YS
(bu3UYeCKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXpaHEHUsl WMITYJIbCa, MPUHLIUI CYNEPHO3ULIUNA CUJl, TPUHIIUIT
paBHOIIpaBUsS HHEPUUATIBHBIX CHUCTEM  OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO JBHUKEHHS MOJEKYNI C
abCONFOTHON TeMIepaTypoi, TEPBbI 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHHUs »DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mnpu 3TOM
pasnuyath CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAaIlMH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3Iu4aTh YCIOBUS MX 0O€30MaCHOTO

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimmonHaTe SKCHCPUMCHTHI 110 UCCICIOBAHUIO q)HBH‘IeCKI/IX SIBJICHUU U
MPOIIECCOB C UCMOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
aToM (dopmyaupoBaTh MpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJIHTB npsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYMH, MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHHUS U




HCIIOJB30BaTh U3BCCTHBLIC MCTOAbI OLICHKH HOI‘pGHIHOCTGfI I/IBMepeHHfI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYCCKUMHU BEIHMYHHAMHU C
WCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TOJYyYEHHOW 3aBHUCHMOCTH
(bU3UYECKUX BEIIMYMH B BUJIE TAOIUIl U TpadUKOB, JI€7IaTh BBIBOJIBI 11O

pe3yiabTaTaM HCCICIO0BaHNA

10.12

CobOmromaTe mpaBmiia  0€30MAcCHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

WU3MEPHUTENIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4d € SIBHO 3aaHHOM (hPU3MUYECKOW MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BbIOMpaThb  (PU3UYECKYIO MOJENb, BBIICIATh
¢usnyeckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE il €€ peIieHHs,
MPOBOJIUTH PACUYETHI U OLEHUBATH PEATbHOCTD IOJIYYEHHOTO 3HAYCHUS

(hU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/I€ SIBJICHUA

10.15

Hcnonp3oBaTe MHpH  pelICHMM Y4EeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOMCKa, CTPYKTYPUPOBAHUS,
MHTEpPOpPETAllMd M TPEJICTaBICHUS y4eOHOM W HAay4HO-IOMYJISIPHON
uHpOpMaLUY, TOJYYEHHON W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATh MOTYyYaeMyl0 HH(OPMALIHIO

10.16

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH pU 0OpalleH!: ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIA COXPAHCHMs 3I0POBbS H

COOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY’KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUPOBaTh  paboOTy  TPYIIbI, palMOHAIBbHO  paclpeacsiarTh
00S13aHHOCTH U IUIAHUPOBATh JEATEIBbHOCTh B HECTaHAAPTHHIX
CUTYyallUsIX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B peLlIEHHEe paccMaTpUBaeMoOi mpoodieMbl




11 KIIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeHero o01ero o0pa3oBaHus

11.1

JleMOHCTpHpOBAaTh Ha TMpUMepax polb W MecTo (HU3UKH B
(hOpMHUpPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHUW, B MPAKTUYECKON AEATETbHOCTH

JO/IeH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3YYEHHBIX (PU3HUECKUX MOJIENICH:
TOYEYHBIN AIEKTPUUECKUN 3apsf, siAepHast MOJIENb aTOMa, HyKJIOHHAas

MO/IEJIb AaTOMHOT'O Si/ipa MPH peleHNH (PU3NYeCKHX 3a1a4

11.3

Pacnio3naBate (usmueckue sBIEHUS (MPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYecKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMOJICVICTBUE MarHuToOB,
ANEKTPOMATrHUTHAS WHAYKLHUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U JABWXKYIIMMCS 3apsl, 3JIEKTPOMarHUTHbHIE
KojeOaHus W BOJIHBI, TPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaXEHHE,  NpeloMIIeHHe, uHTepdepeHuus,  audpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCUS cBeTa, (oTodIeKTpudeckuil dhdexT
(botoapdexrt), cBeTOBOE maBIEHHE, BO3HUKHOBEHUE JIMHEWMYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

pPaaOaKTUBHOCTD

11.4

OmnuchiBaTh  HW3YYCHHBIE CBOWMCTBA  BEIIECTBA  (DIEKTPUUYECKHE,
MarHWTHBIE, ONTHYECKHE, DIEKTPUIECKYIO MPOBOAMUMOCT Pa3INYHBIX
Cpell) U DJIEKTPOMArHUTHBIC SBIEHUS (TPOIECCHI), HCHOIb3Ys
(bU3MYeCKMe  BEIMYHMHBL  DJICKTPUYECKUH  3apsja, Cujla  TOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh moteHnmanoB, DJIC, pabora Toka, MHAYKIHS MarHUTHOTO
moisi, cuia Awmrmepa, cuna JlopeHma, WHAYKTUBHOCTh KaTYIIKH,
SHEPTHs DJICKTPUYECKOTO W MAarHUTHOTO IIOJICH, MEpPHOJ W YacToTa
KosebaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l ¥ CHJIa TOKa B TPOIlecce
TFapMOHUYECKHUX AJIEKTPOMATrHUTHBIX KoJIeOaHUH, ¢dokycHoe
paccTostHue W ONTHYECKas CHUJIa JIMH3BI; NMPU OMUCAHWUW TPABUIBLHO
TPaKkTOBaTh (U3UYCCKUNA CMBICT HCIOJIB3YEMBIX BEIWYWH, HUX
0003HAYCHHUSI W EOUHHIBI; YKa3blBaTh (POPMYIBI, CBS3BIBAIOIINE

JTaHHYIO (PU3HUECKYIO BETMUMHY C IPYTUMHU BEIMUMHAMHI




11.5

OnuceiBaTh N3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
(bU3UYECKHEe BEIMYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI M 4YacTOTa CBETa, SHEPrus U HUMOYyIbC (OTOHA, MEpUOL
rojaypacmnajaa, OSHEprus CBSI3M AaTOMHBIX sA€p; IpPU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICT UCIIOIh3YEMbIX BEIUYHH,
ux 0003HAYCHMUS W EIUHUIIBI; YKa3bIBaTh (YOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (PU3UYECKYI0 BETUYMHY C IPYTUMU BEIMUYUHAMHU, BEIYUCIIATD

3HauYeHHUE (PU3NYECKON BETUUHHBI

11.6

AHnanu3upoBaTh (U3MYECKHE MPOLECChl M  SABIECHUS, MHCIONb3YS
¢uznyeckne 3aKOHBI M NOpUHLUIOBL:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO W MapajUIeIbHOTO COEAMHEHUsI MPOBOJHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMAarHUTHOM MHAYKUWH, 3aKOH
MPSIMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS OJHEPTrUU, 3aKOH COXpaHEHUs
MMIyJbCa, 3aKOH COXPAaHEHMS JIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpAaHEHUsI  MaccoBOro 4ucia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MOpv OSTOM pa3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIlBEl, 007IACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJISITB HaIpaBJICHUC BCKTOpa HWHAYKIHMU MArCHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMmepa v cuibl JlopeHa

11.8

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMo€  IMJIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BEIMONTHATE SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NICCKHUX SBICHUN U
MPOIIECCOB C UCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPH
3ToM (QopMyIHpoOBaTH TpoOJieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000pynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcymecTBiATh TpsIMbIE W KOCBEHHBIE M3MEPEHHS] (PHU3UUIECKHIX
BEJIMYMH; MPH 3TOM BBIOMpPATh ONTHUMAJbHBIA CHOCOO H3MEpeHUs M

HCIIOJIb30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C UCIOJIb30BAHUEM
NpSAMBIX ~ U3MEPEHUH; IpU OTOM KOHCTPYHUPOBAThb YCTAHOBKY,
(buKcupoBaTh Ppe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOJIMIl U TPaQUKOB, J1e1aTh BEIBOJBI 110 Pe3yIbTaTaM

ncciaca0oBaHus

11.12

CobOmromate mpaBmia 0e30macHOro TpyJda TpU  MPOBEICHUHU




UCCIIEIOBAaHUI B paMKax ydeOHOro OSKCHEpHUMEHTa, Yy4eOHO-
UCCIIEIOBATENBCKOM M MPOEKTHOM JEATENBHOCTH C HCIIOJIb30BaHHEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuéTHble 3aa4M € SIBHO 3aaHHOM (hPU3MUYECKOW MOJIENbIO,
UCHONb3ys (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckue BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE i €€ pelieHHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAYCHUS

(hbU3UIECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKIEHHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTe MNpH  pelICHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOMCKa, CTPYKTYPUPOBAHUS,
MHTEpPOpPETAllMd M TPEJICTaBICHUS y4eOHOM W HAay4HO-NOIMYJISIPHON
uHpOpMalUY, TOJYYEeHHON W3 Pa3INYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTYyYaeMylo HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUSI MallWH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyarh YCIOBHS WX 0€30MacHOr0 HMCIOJb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHit

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOM
KU3HH 11 oOecrieueHrs 0€30macHOCTH P OOpaIieHUH ¢ MpuOopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, JMJIi COXPAHEHHs] 3I0pPOBbsl H

COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpere

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYIIbl,  pPAlHOHAIBHO  PACHPEACNATh
O0sI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsAX, aJCKBATHO OLEHMBATb BKJIAJ KaXKI0r0 M3 YYaCTHUKOB

IPYIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3iena

Kox npoBepsiemoro
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METOBI ITO3HAHMS OKpYXkKarolero Mupa. Posb
JKCIIEPUMEHTa M TEOpUU B  IIpoIecce

MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MognenupoBanue (u3nYecKuXx SABICHUNH U
npoueccoB. Hayunsie runores3sl. uznueckue
3aKOHBI U Teopuu. ['paHUIBl TPUMEHUMOCTH
buznyecKux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pomp M Mecto Qu3uku B
hopMupoOBaHUHT COBPEMEHHOW  HAy4HOU
KapTUHBI MHUpa, B [IPaKTUYECKON

NEeITEIbHOCTH JTI0IEH

MEXAHHWKA

##HPar#KIMTHEMATHUKA

2.1.1

MexaHn4eckoe ABHKCHUE. OTHOCHUTEIBLHOCTh
MEXaHHUYCCKOT'O ABHXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
MaTepHabHOW TOYKH, UX MPOEKIMH HA OCH
CUCTEMBbI KOOpJMHAT. Crnoxenue

[IEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHEHHOE JIBOKEHUE. ['padpuxu
3aBUCUMOCTH KOOP/IMHAT, CKOpPOCTH,
YCKOpEHUS, yTH u NEpEMEIICHUS

MaTepHaanoﬁ TOYKH OT BPCMCHHA




CBoOopaHoe majienne. Y CKopeHue CBOOOTHOTO

najcHus

KpuBonuneiinoe naBwxeHue. PaBHOMepHOe
NBWKEHWE  MaTepualbHOM  TOYKM  TIO
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMUTEIIBHOE YCKOPEHUE

Texnuyeckue YCTPOMCTBA: CIIUJIOMETD,
IBYKCHHE CHapsAIOB, LENHBIE M PEMEHHBIE

nepenadn

[IpakTuueckue paboThI. N3mepenue
MTHOBEHHOU CKOpOCTH. HUccaenosanue
COOTHOIICHUSI MEXKy MyTSIMH, NMPONICHHBIMU
TEJIOM  3a  IOCJIEIOBAaTEIbHbIE  PaBHBIE
MPOMEXYTKH BPEMEHHU MPU PABHOYCKOPEHHOM
JIBW)KEHUU C HA4YaJbHOM CKOPOCTBHIO, PaBHOM
Hym0. M3ydeHue qBUKEHHUs IapUKa B BA3KOU
KUIAKOCTU. M3ydyeHme  JBUKEHHsA  Telna,

OpOLIEHHOTO TOPU30HTAIBHO

2.2

#HPari## IMHAMUKA

2.2.1

[TpunImMn OTHOCHUTEIBLHOCTHU I'annnes.
IlepBbii  3akoH Hbrorona. MHepruanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3uuuu

CHJI

223

Bropoii 3akoH HberoroHa mis MarepuanbHOU
TOYKM B HWHEPUMAIBHOW CHCTEME OTCUYETA
(UCO). Tperuiri 3akon HploToHa mnd

MaTCpHaJIbHBIX TOUCK

22.4

3aKOH BCEMUPHOTO TATOTeHUs. Cuia TSKECTH.

IlepBas kocMHuueckas ckopocTh. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs

CKOJIBXXCHUA n CHJIa TPCHUMA ITOKO.

Koaddurnment tpenns. Cuna conpoTUBICHHS




IIpH ABVXXCHUHU TEJia B JKUAKOCTH WM Ira3c

2.2.7

HOCTyHaTeJ'IBHOG M BpamaTCJIbHOC IBHUXCHUC

abCoFOTHO TBEPIOTO TeTa

2.2.8

MoOMEHT CHIIBI OTHOCHTEIBHO OCHU BpalicHU.
[Inevo cunbl. YcaoBUsA paBHOBECUS TBEPIIOTO

Tena B ICO

229

TexHuyeckne  yCTpPOMCTBA:  IOJAILIUITHUKH,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTrueckue paboTel. M3yueHne IBUIKEHUS
Opycka 10 HAKJIOHHON IJIOCKOCTH O]
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX
B jAepopmMupyemMoll TpPYyKMHE U PE3UMHOBOM
oOpasme, OT BEIWYUHBI X JedOopMaIlHH.
HccnenoBanue ycinoBuii paBHOBECHUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIleHUs

23

##Pari##3AKOHDBI COXPAHEHNA B MEXAHUKE

Nmnynbc maTepuanbHOW TOYKHA, CHUCTEMBI

2.3.1 MaTepUabHBIX ToueK. VMIynbc cuiabsl U
M3MEHEHUE UMITyJIbCa Tella
35 3akoH coxpaHeHus wumnyiasca B HCO.
o PeaktuBHOE NBHXKEHUE
233 PaGora cuibt
234 MomHOCTh CUJTbI
35 Kunernueckas sHeprus MaTrepuaibHON TOUYKH.
o Teopema 0 KWUHETUYECKOU SHEPIUU
IlorenumaneHas sHeprus. lloreHumanbHas
)36 SHEPTHs yIIpyro nehopMUPOBAHHON
o npyxuHsl. lloTeHuunanbHas dHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH
[loTeHumanpHple M HENOTEHIMAIbHBIE CHIIBIL.
937 CBs3b  pabOTHl HEMOTCHUUAIBHBIX CHJI C

N3MCHECHUCM MEXaHHYeCKOM OHEPIrUun

CUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHnYecKkue yCTpOWCTBA: JBUIKEHHE pPAaKeT,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM Teln MpU HEynpyrom yzaape.

HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOi OHCPIruu T€jia

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

#i#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MOJIOKCHUS MOJICKYJISIPHO-
KUHETHUYECKON TEOPHHU. bpoyHoBckoe
nskenue. uddysusa. Xapakrep IBUKEHUS U

B3aMMOJICHCTBUS YaCTHUI] BEIIECTBA

Mogenu CcTpoeHusi Ta30B, KUIKOCTEH U
TBEPABIX Tel W  OOBSCHEHUE  CBOMCTB

BEIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonuyecTtBo —BemiecTsa.

[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

u3Mepenue. [llkana remneparyp Llenscust

Mopgens  uMAeadpbHOrO  rasa. OcHoBHOE
ypaBHECHHE MOJICKYJISIPHO-KHHETHICCKOM

TCOpHUHN UACAIIBHOT'O Ir'a3a

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KWHETUYECKOW YHEPTUH TEIIOBOTO JBIKCHHS

yactul rasa. [llxana remneparyp KenpBrna

VpaBuenue Knanelipona — Menngeneesa.

3akoH /lanmpToHa

l"azoBbie 3akoHBI. M30mpo1IecChl B U€aTbHOM
ra3¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA.

n30TepMa, U30X0pa, n300apa

TexHuueckue YCTpOMCTBA: TEPMOMETD,

O6apomerp




3.1.10

[IpakTrueckue paboTel. M3MepeHue wmacchl
BO3JlyXa B KJIacCCHOM KomHare. Mccnenosanue
3aBUCUMOCTH MEXKAY TapaMeTpaMH COCTOSHUS

pa3pexEeHHOro ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsA
JHEPrusi TEPMOJUHAMMYECKOHM CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

322

KonuyectBo Temnotsl u pabora. BHyTpeHHss

OHEPIUA OAHOATOMHOI'O MACAJIIBHOI'O ra3a

323

Buael Temmonepenauu: TEmIONPOBOIHOCTb,
KOHBEKLIMs, U3NydeHHE. TeroéMKOCTh Tena.
VnenpHas TEIIOEMKOCTHL BellecTBa. Pacyér

KOJMYCCTBA TCIJIOTHI IIPHU TEILJIOIIECpEaauC

324

[TepBrIii 3aK0H TepMoauHamMuku. [I[pumenenue
IIEPBOTO 3aKOHAa  TEPMOIAMHAMUKHU K
u3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

3.2.5

TemmoBble mamuHbl. [IpuHUUIBL IEWCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3oBanus sHEPTHH
B  TemwioBbix MammHaxXx. KoaddumueHt
none3snoro  geiictBus  (mamee —  KILJI)

terioBoi MamuHbl. [ukin Kapao u ero KI1J

3.2.6

Bropoit 3aKOH TEPMOAVHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
TenuoBble JBUTATEIH. DKOJIOTHYECKHE

POOJIEMBI TETIIOIHEPTETUKH

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBO

XOJIOAWJIBHHUK, KOHIUITHOHED

3.2.8

[TpakTuyeckue padbotsl. 3MepeHue yaeabHOR

TEIUIOEMKOCTH

3.3

#HPari## Al PEIATHBIE COCTOSHMA BEHHLIECBA. ®A30BbIE

ITEPEXO/IbI




3.3.1

[TapoobpazoBanue u KoHAeHcarus. Mcnapenne
u KUIICHUE. VnenbHas TEII0Ta
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPHI

KHUIICHHUA OT JaBJICHUA

332

AOcComoTHAS M OTHOCHUTENbHAS BIIAXKHOCTh

BO3ayxa. HackileHHslil map

333

Trépnoe TEJIO. Kpucrannnueckue u
amMopdHbie Tema. AHU3ZOTPONHUS  CBOWCTB
KpPHUCTAJIJIOB. Kunxue KPUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

334

[InaBnenue wu KpucCTaIM3aUMs. Y AeJIbHAs

TertoTa miaBneHus. Cyoaumanus

3.3.5

VYpaBHeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHuyeckue yCTpOWCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTE€pHalIOB, B TOM

YU CJIIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTUHN

3.3.7

[IpakTnueckue paboTHL. N3mepenne

BJIAJKHOCTH BO3yXa

OJIEKTPOAMHAMUKA

4.1

##H#Par#H#JIEKTPOCTATUKA

4.1.1

Dnexrpuzanys Ten. JeKTpuueckuil 3apsa. JBa

BUA SJICKTPHUYCCKHUX 3apsA10B

[IpoBoaHUKH, IASJIEKTPUKUA Hu

MOJIYTIPOBOTHUKH

4.1.3

3aKOH COXpaHEHHUS DIIEKTPHUYECKOTO 3apsiia

4.1.4

B3aunmoneiictBue 3apsanos. 3akon Kynona

DJIEKTPUYECKOE noJe. Hanpspok€HHOCTh
3JIEKTPUYECKOTO OJIA. [TpuHIIMO
cyneprno3unuu.  JIuHMM ~ HAOpsHKEHHOCTH

SJICKTPHUYICCKOIO I10JIA

PabGota cHun  3NEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTE TOTEHITNAIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSSHHOM




aNeKTpudeckoM — moiye.  JludnmexkTpuueckas

IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Konpencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCaTopa.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHudeckne  yCTpPOWCTBA:  JIEKTPOCKOIL,
nr AJEKTPOMETpP, BJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
4110 [IpakTnueckue paboTHL. Nsmepenne

JIEKTPOEMKOCTH KOHAECHCATOpa

4.2

HHHPar###ITIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcaoBus CYHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 AJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [10CTOsIHHBIN TOK
4.2.2 Hamnpsoxenue. 3akon Oma aiig yyacTka 1nenu
423 DNEKTPUYECKOE COMPOTUBIICHUE. Y JIENbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuiesbHoe,
o CMEIIaHHOE COEANHEHNE TPOBOAHHUKOB
PaGora snekTpuueckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MoOIHOCTb 31EKTPUYECKOTO TOKA
anekTponaBrkymas cuna (ganee — JJC) u
427 BHYTpPEHHEE COMPOTUBIIEHNE UCTOYHUKA TOKa.
o 3akon Oma 1 TONMHOW  (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe 3ambikanune
DneKTpoHHas MIPOBOAMMOCTH TBEPABIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTUBIICHUS
o METaJIJIOB oT TEeMIIEpaTyphbI.
CBepxnpoBOIUMOCTb
420 OnekTpuueckuii TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoaauku. CoOCTBEHHAS U MPUMECHAS
MPOBOJIUMOCTD TMOJYIMPOBOJIHUKOB. CBOMCTBa

p-n nepexona. [1oaynpoBoJHUKOBbIE TPHUOOPHI

4.2.11

OJIEKTPUYECKUH  TOK B DJICKTPOJIMTAX.
DNEeKTpoNIUTHYECKast JUCCOLAIHS.

DIIEKTPOJIN3

4.2.12

DJIEKTPUUYECKU I TOK B rasax.
CaMOCTOATEIBHBIA M HECAMOCTOSTEIbHBIA
pa3psa. PaznuuHble TUNBI CaMOCTOSITEILHOTO

paspsaa. Monnus. [1nazma

4.2.13

Texnuyeckue YCTPOMCTBA: aMIIepmerp,
BOJIBTMETP,  pPEOCTAaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHU, BAKYYMHBIU Uox,
TEPMHUCTOPBI U (doTope3nucTopsl,

HOJIYHpOBOI[HI/IKOBBII\/'I Anoa, ralbBaHUKa

4.2.14

[TpakTrueckue paboTHI. N3yuenue
CMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOUYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. HaOmronenue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasjiena 3JIeMeHTa

IIpoBepsiemble 371€eMeHTHI COAEPKAHUS

4

OJIEKTPOAMHAMUKA

##HPar#M AT HUTHOE I10OJIE. DJIEKTPOMATI'HUTHAA MHYKIWA

43.1

IlocTtosstHHBIE Mar"HuThl. B3anmmoneiicTsue

IIOCTOSIHHBIX MarHuToB

4.3

4.3.2

MaruutHOoe mone. BekTop MarHuTHOU
uHAyKIuU.  [lpuHOun  cyneprno3uiuH.
Jlunnu wmarnutHOM wuHAyKkuuMu. KapTtuna

JIMHUM  MarHATHOM  WHAYKUHUHM  TIOJISI




IIOCTOSIHHBIX MaroHuToB

MarautHoe 1OJ€ IPOBOJHHKA C TOKOM.
KapTuHa nuHUI 10N AJUHHOTO NPSMOTO

IMPOBOAHHMKA M 3aMKHYTOI'O KOJbLEBOI'O

433 MIPOBOJIHMKA, KAaTyIIKH C TOKOM. OMBIT
Opcrena. BzanmoeiicTBre MPOBOJHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE
Cuna JlopeHua, e€ MOyJib ¥ HallpaBJICHHE.
JIBrokeHue  3apsDKEHHOM — YacTUIbl B
433 OIHOPOJHOM MArHMTHOM mone. PaGora
cuibl JlopeHua
436 SIBrIeHME NEKTPOMArHUTHON UHIYKIIUHA
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIUU
O/1C nnaykuuu. 3aKoH 31€KTPOMarHUTHON
4.3.8 unayknun dapanes
BuxpeBoe nanextpuueckoe mone. IJIC
WHIYKIMA B TPOBOJHUKE, JABUKYIIEMCS
4.3.9 MOCTYMATeIbHO B OJJHOPOJHOM MarHUTHOM
oJjie
4.3.10 [IpaBuno Jlenua
NHayKTUBHOCTB. SIBIEHNME CAMOMHAYKIUH.
4.3.11 OJ1C caMOMHIYKIIMU
DHeprusi MarHUTHOTO TMOJsl KaTYyIIKU C
4.3.12
TOKOM
43.13 DNEKTPOMAarHUTHOE TOJIe
TexHuueckue  yCTpOWCTBA:  MOCTOSTHHBIC
MAarHHUTEI, AJIEKTPOMATHUTHI,
43.14
AJIEKTPOBUTATETb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS T1€Yb
[IpakTuueckue paboThL. N3yuenue
4315 MarHuTHOTO TIOJII KATyIIKd C TOKOM.

I/ICCHGHOBaHHG l[GfICTBH}I IIOCTOSAHHOI'O

MarHurTa Ha paMmKy ¢ TokoMm. MccnenoBanue




SIBJIICHUS BHGKTpOMaFHI/ITHOI\/'I HHAYKIOIUH

KOJIEBAHM 1 BOJIHBI

5.1

##HPar#MEX AHUYECKHUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarensHast cucrema. CBOOOIHBIE
Konebanusa. l'apMoHHMUECKHEe KoJeOaHUs.
[lepmon, wacrora, amrumTyna u ¢asza

KOJIeOaHuM

[IpyxuHHBIE MasTHUK. MaTeMaTuyecKuit

MasiTHHUK

5.1.3

YpaBHEHHE TApPMOHHUYECKHUX KOJIEOAHMIA.
Kunematnueckoe u JUHAMHAYECKOE

OIMCaHME KOJIeOATEILHOIO JABUXKCHUA

[Ipespamenue SHEPIrUu pu
rapMoHuYeckux  kojeOaHusx.  CBsa3b
aMIUIUTYIbI Kosie0aHmi HUCXOIHON
BEIMYMHBI C aMIUIMTyJaMHU KoJjieOaHuil eé

CKOPOCTH U YCKOPEHUs

Konebarenbupiii  koHTYp.  CBOOOMIHBIE
AIIEKTPOMAarHUTHBIE KoneOaHus B
UACaTbHOM  KOJIEOATEIbHOM  KOHTYpE.
AHanorus MeXIy MEXaHHYeCKUMH U
3JIEKTPOMAr HUTHBIMH KOJICOaHUSMU.

®opmyna ToMcoHa

3aKOH COXpaHEHHUS PHEPIHMH B HJICATBHOM

KoJ1e0aTeIbHOM KOHTYpE

BreinyKeHHBIE MEXaHHUECKHUE KOJIeOaHus.
Pesonanc. Pesonancnas KpHuBasl.
BeinyxeHHbIE JIEKTPOMarHUTHbBIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYycCOMIAJIBHBIN

MEPEMEHHBIN TOK.

MontHocTh MEPEMEHHOTO TOKA.
AMIIIUTYHOE U JAEUCTBYIOLIEE 3HAUYECHUE

CHJIBI TOKA U HaIIPSAXKCHUSA




5.1.10

Tpancdopmarop. [IpousBoacTBo, nepegava
U MOTpeOJeHNne 3JIEKTPHUUECKON SHEPrum.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOICTBE
JIEKTPUYECKON DHEPIHUH. Kynstypa
UCIIOJIb30BAHUS 3EKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUICCKHIH 3BOHOK, JIMHUA

QJICKTponepcaavd

5.1.12

[Ipaktuyeckne pabotel. HccnenoBanue
3aBUCUMOCTH NEpUOJIa MaJbIX KojeOaHHH
rpys3a Ha HUTU OT IAJIMHBI HUTHU W MAaCChbI
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
OemrM M3 IIOCICA0OBATCIIBHO COGI[I/IHéHHBIX

KOHJICHCATOPa, KaTYIIKA U PE3UCTOpa

5.2

#HHPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanudeckue BOJIHBI, yCl1oBus
pacnpoctpanenusi. Ilepuon.  CkopocTh
pacmpocTpaHeHUss W JJIMHA  BOJIHEL

[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI

522

###Par### Mnrepbepennus u audpakimst

MCXaHHNYCCKHX BOJIH

523

3Byk. CKOpOCTb 3ByKa. I’ pOMKOCTH 3BYKa.

BricoTa Tona. TemOp 3Byka

524

DJIEKTPOMarHuTHbBIE ~ BOJIHBL. Y CJIOBUSA
I/IBJIYLIGHI/I}I SHGKTpOMaI‘HI/ITHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B DJICKTPOMAarHUTHOU BOJIHE B BaKyyMe

525

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHEe, MpEeIOMJICHUE, MOJSIpU3anys,
mudpakuus, uHTepdepenuus. CropocTb

SJICKTPOMAardHuTHBIX BOJIH

5.2.6

[Ixana DIEKTPOMArHUTHBIX BOJIH.
IIpuMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY




5.2.7

[IpuHIMTIBI PagMOCBA3M W TEJIECBUICHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arps3HEHUE OKPYKAIOIIEH cpelibl

52.8

TexHHYeCKHe YCTPOMCTBA: MY3BbIKAJIbHBIC
HHCTPYMEHTEI, YIBTpa3ByKOBas
IUarHOCTHKAa B TEXHUKE W MeJHULUHE,
pagap,  paaUONpPUEMHHUK,  TEJIEBU30p,

anTeHHa, Tenedon, CBU-meup

53

#HHHPariHOIITHUKA

5.3.1

[IpsiMonuHeiHOE paclpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpene. Jlyu ceeTa

532

OtpaxkeHne cBeTa. 3aKOHBl OTPAXKEHUS
cBera. [loctpoenne n300pakeHH B TWIOCKOM

3epKaiie

533

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHHUS
CcBeTa. AOGCOIOTHBIH MOKa3aTeb

IMPECIOMIICHUSA

534

[TonmHoe BHYTPEHHEE OTpaKEHHE.
IIpenenbHblli yros IMOJHOTO BHYTPEHHETO

OTpakKeHHUSI

535

Hucnepcusi cBera. CHoXHBIA  COCTaB

oenoro cBera. L{Ber

53.6

Cobwuparonue ¥ pacceuBarONINe JIMH3HI.
Tonkass nuH3a. DOKYyCHOE paCCTOSIHUE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoeHnne n300pakeHnit B COOMPAIONTUX
U pacceuBalIMX JauH3ax. Dopmyia
TOHKOM JHH3BLI. YBEIHWYCHHUE, aBacMOe

JIMH30U

5.3.7

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOM

OIITUKH

53.8

WNurtepdepentiuss  cBera.  KorepeHTHbIE
HCTOYHHUKH. Vcenosus HaAOIIOICHUS
MaKCUMYyMOB Hu MHUHHUMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(l)aSHBIX KOTCPECHTHBIX HCTOYHHNKOB

Hudpakuus  ceera.  JludpakuroHHas

pemérka. YciaoBue HAOMIOACHHS TIABHBIX

5.3.9 MaKCHUMYMOB npu aJIeHun
MOHOXPOMATHUYECKOTO cBeTa Ha
TU(PaKIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
TexHHUeCKHE YCTpOICTBA: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIA ammapar,
5.3.11 MHUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, T paKIMOHHAS pemeéTKa,
MOJIIPOU T
[IpakTnueckue paboTHL. N3mepenne
5312 nokasarens npenomieHus. MccienoBanue

CBOWCTB  W300paXeHWd B  JIMH3AaX.

Hab6monenue qucnepcuu ceeta

DJIEMEHTBI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

['panuubpl TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOpHUU
OTHOCHUTENIbHOCTHU: MHBAapUaHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTU DUHIITEHHA

6.2

OTHOCHUTEILHOCTD OOTHOBPEMCHHOCTH.
3aM€I[JIeHI/Ie BpEMCHU W  COKpaAIllICHUC

JUINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p Macchl C JHEpPrUEd M HMIYJIbCOM
CBOOOJTHOM YacTHIBI. DHEPrus IOKOS

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3MKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyina Ilnanka cBsA3u sHEprUn
dboToHAa C €ro 4YacToTol. ODHEpPrus u

UMIynbe GOTOHA




OtkpeiTHE U uccaenaoBanue Ghotodddekra.
Omeritet - A CroneroBa.  3aKkoHbI

dboTorddekra

VYpaBHenue OUHIITEHA TUIA
dotorddekra. «Kpacnas TpaHuIa»

dboTodrddexra

7.1.4

JaBnenue cera. OnbiTel [1.H. JIeOenena

7.1.5

XUMHYECKOe IeHCTBUE CBETA

TexHudeckne ycTpoucTBa: (POTOIIEMEHT,
¢doronaTuuk, COJIHEYHas Oarapes,

CBETOIHO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monens aroma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHuo CTPOCHUS

aroma. [Iimanerapnas Mozenb aToMa

7.2.2

ITocTymartsl bopa. N3ny4yenune u
norjoueHne (HOTOHOB TMpH  MIEpexoje
aTOMa C OJHOIO YpPOBHS DSHEPIUHM Ha
npyroi. Buasl ciektpoB. CEeKTp ypoBHEU

SHEPTUH aTOMa BOJIOPOAA

7.2.3

BomnHoBBIe cBouicTBa 4dacTull. BOJIHBI e
Bpoiiss. KopnyckynsipHO-BOJIHOBO#
nyanu3M. Jludpakius 2IEKTpPOHOB Ha

KpHUCTaJIIax

7.2.4

CronTa"HHoe H BBIHY)XXJICHHOC H3JTYUCHHUC.

Y CTpoicTBO UM MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHHUeCcKre YCTPONCTBA: CIEKTPaIbHbBIN
aHanm3 (CIEeKTPOCKOI), Jia3ep, KBAaHTOBBII

KOMITBIOTEP

7.2.6

[Ipaktrueckue  paborel.  HabGmronenue

JINHENYATOr O CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoapl HAaOMIONEHUS] W PETUCTPAINH

SJIEMCHTAPHBIX YaCTHUI]




7.3.2

OTKpBITHE  PAAMOAKTUBHOCTU.  OMBITHI
Pesepdopna mo ompeneneHuio cocraBa
paauoakTUBHOrO  m3nydyeHus. (CBolcTBa
anb(a-, Oeta-, raMMa-u3nydeHus. BrusHue

PaauOaKTUBHOCTH HaA JKHWBBIC OPraHU3MBbI

7.3.3

OTkpeITHE  OPOTOHA U HEWUTpPOHA.
Hyxnonnass monmens siapa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4HCIO

sapa. M3oTonsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
TTO3UTPOHHBIN OeTa-pacmnaj. IMamma-
U3Ty4YeHHUE. 3aKOH  paJMOAKTHBHOTO

pacmajna

7.3.5

DOHeprus CBA3M HYKJIOHOB B  sipe.

Snepusie cuibl. [ledekt Macchl siipa

7.3.6

Snepubie peakuuu. JlenenHue u CUHTE3

saaep

7.3.7

SnepHslii peakrop. TepmosinepHbIit
cuHre3. [IpoGiemMbl M  NEPCHEKTHBBI
AIEPHOM  DHEPreTUKU. ODKOJIOTMUYECKHE

aCTeKThI EPHON SHEPTeTUKH

7.3.8

DneMeHTapHble  4YacTulbl.  OTKpbITHE
[I03UTPOHA. DyHaMEHTAIIbHbBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
kamepa BuibcoHa, sAnepHBIM peakTop,

aroMHas bomba

7.3.10

[Ipaktnueckue pabotel. lccnemoBanme
TPEKOB YACTHUILL (o TOTOBBIM

dhoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgHoro Heba. Co3Be3mus, spKue

3BE3/IBI, IJTAHETHI, UX BUAMMOE JIBIIKEHUE

8.2

Conneunass cucreMa. IlnaHeTel 3eMHOI




rpynnsl.  [ImaHeTsl-ruranTel M HX
CIlyTHUKH, KapJIMKOBbIC IIaHeThl. Maible

Tena CoTHEYHOH CUCTEMEI

8.3

Connne, ¢otochepa wu  armocdepa.

CoHeuHast akTHBHOCTD

8.4

Nctounuk sneprun ConHua u 3B€371

8.5

3BE3AbI, HMX OCHOBHBIC XapaKTEPUCTHUKH:
Macca, CBETUMOCTb, Pauyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETHUMOCTBY.
3BE3ApI  TIJIABHOM  MOCIEAOBATCIHHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY IS

3BE3]1 INIaBHOI MOCJIEN0BATEILHOCTH

8.6

#HH##Par###BHyTpeHHee CTpoeHue 3BE3L.
COBpeMeHHBIe npeaCTaBJICHUA 0
npoucxoxaeHnu u somouuu ConHua u

3BE31. DTanbl )KU3HU 3BE3]I

8.7

Mneunsii  Ilyre — Hama ['anakrtuka.
CnupanbHas CTPYKTypa lanaktuku,
pacupeneneHre 3BE31, rasa U IbLIM.
ITonoxxeune wu nBmwxkenue CoiHna B
lanaktuke. Ilmockas wu  cdepuueckas

MHOJICUCTEMEBI I alaKTUKH

8.8

Tunelr ramakTuk. PaguorajakTWkh U

KkBazapbl. UEpHBIE ABIPHI B sAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6ma. PasOeranue ramakTHK.
Bospact u pamuyc BcenenHo#, Teopus
Bonbmioro B3peiBa. Moaenb  «ropsuen

Bcenennoin». PennkroBoe usinyueHue

8.10

MacmrabHast ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménubie mpoOaemMbl

aCTPOHOMUH




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOILIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

» Gusuka. 10 xknacc. Msxumes I'.41., ByxoBues b.b., Corckuit H.H.; non penakiueit
[MapdenTtrenoit H.A.

NsparenscrBo «lIpocsemenue»

» ®usuka. 11 knacc. Mskuies I'.41., byxosues b.b., Yapyrun B.M.; nox penakiuen
[Mapdentrenoit H.A. U3narensctBo «IIpocBeniennex»

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Metoaunueckue nocoous, Caypos 0. A., ®usuka. "Knaccuueckuii kypc".
Msixumies I'.S. u np. (10-11) (ba3zoBsrii /Yrayonennsrit), [Ipocsemenue, 2023 t.;

CamocrosiTenbHbIe B KOHTPOIbHBIE padoTa mo ¢usuke 10 kmace, Eprotkun E. C., Eprorkuna C.
I'., IlpocBemenue, 2023 r.;

CamocrosiTenbHbIe B KOHTPOJIbHBIE padoTa mo ¢usuke 11 kmace, Eprotkun E. C., Eprotkuna C.
I'., IlpocBemenue, 2023 r.;

Co6opnuk 3amad o ¢usuke 10, 11 kmacc, [lapdpentreBa H. A.,

[Ipocsemenue, 2023 r.; ®usuka. 11 kiacc, [Toypounsie pazpadbotku, ba3ossiii ypoBens, Caypos
10. A., [Ipocsemienue, 2023 r.;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccwuiickas anexkrponnas mikona (POLI) https://resh.edu.ru/

but6mmoreka [IOK https://m.edsoo.ru/7f41bf72

bubmuoreka IIOK https://m.edsoo.ru/7f41c97¢

http://www fizika.ru/-caifT ans yuureneid GU3NKU U UX YICHUKOB
http://www.physics.ru/ - Mmarepuansi Mo Gusuke.

https://prosv.ru/

VYpoku ¢pusuku ¢ ucnoas3zoBanueM Murepuera http://www.phizinter.chat.ru/

®du3urka: KoJUIeKIus onsiToB http://experiment.edu.ru/






