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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpeIHEro odiiero oopa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJIOKCHHI W TPEOOBaHWH K pe3yibTaraM OCBOCHHUS OCHOBHOM
oOpa3oBarensHO mporpammbl, mpeacraBieHHbix B GI'OC COO, a Ttakke ¢ ydé€rom
benepanbHOl pabodeil mporpaMMbl BOCIHUTAHUS U KOHIEMLWHU IpEnojaBaHus y4yeOHOro
npeamera «®dusuka» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickort ®eneparum,
peann3yonmx OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copneprxanue mporpammbl 1Mo (U3MKE HANpaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOyuaromuxcs 10—11 kimaccoB mpu oOydeHun uX (U3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOro mojxona. [Iporpamma no ¢usnke
cootBeTcTBYeT TpeboBaHusM PI'OC COO k miuaHUPYEMBbIM JMYHOCTHBIM, NPEAMETHBIM U
METaNpeIMETHBIM pe3ysbTaTaM O00y4YEeHHs], @ TAK)KE YUUTHIBA€T HEOOXOIMMOCTb pealu3aluu
MEXIPEIMETHBIX CBSI3€i (PU3UKU C €CTECTBEHHO-HAYUYHBIMH YU4eOHBIMU IpeaMeTamu. B Hel
ONPEAEINSAIOTCA OCHOBHBIE €M U3y4eHHd (U3MKUM Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHMs, IUIAHUPYEMBIE pE3yNbTaThl OCBOCHUS Kypca (HU3UKU: JIMYHOCTHEIE,
MeTarpeMETHBIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma o pu3uke BKIIOYAET:

e [IJJaHUpPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (pu3uMku Ha 0a30BOM YPOBHE, B TOM

qHClie IPeIMETHBIE Pe3yIbTaThl IO FOJaM 00yUYeHUS;

e cozep:xaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

Odu3uka Kak Hayka o HauOonee OOUIMX 3aKOHAX MPHUPOAbI, BBICTYMAas B KauecTBE
y4eOHOro IMpeaMera B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIaJ] B CHUCTEMY 3HAaHUU 00
okpyxkatomeM mupe. [IKonbHBIH Kypec QU3HKHA — CHCTEMOOOPA3YIOMIUN ISl €CTECTBEHHO-
HAyYHBIX Y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB
U SIBJIECHUH, M3y4aeMbIX XHMHUeH, Ouojoruel, ¢usmdeckoil reorpadueil M acTpoHOMHEH.
Hcnonp30BaHWe M akTUBHOE NpUMEHEHHE (U3MUECKUX 3HAHUN OIpenesseT Xapakrep U
pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B c(epe DSHEpPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCA, TOJIy4eHHUS] HOBBIX MAaTE€pHaJOB C 33aJaHHbIMU CBOMCTBaMU U Jpyrux. M3zydeHue
(U3MKN BHOCHT OCHOBHOHM BKJIaJ B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyvaroruxcsi, B (OPMHUPOBAHHE YMEHUN TNPUMEHSTh HAYYHBIA METOJI TO3HAHUSA TIPU
BBITIOJITHCHUHN UMU YYEOHBIX UCCIIETOBAHUIA.

B ocHoBY Kypca (u3MKK A7 YpOBHSI CpEJHEro oOIIero oO0pa3oBaHUs IMOJOXKEH Pl
uJel, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU ¢ HEM KypC SIBISIETCS] IOTUUECKH 3aBEPIIEHHBIM,
OH COJIEPKHUT MaTepHall U3 BCEX Pa3lesioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOM,
TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca (U3MKH O0OBEIUHEH
BOKpYT (u3ndeckux Teopuil. Beaymmm B Kypce sBiseTcss popMUpOBaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPUH, BEIIECTBE U TOJIC.

Hoea  eymanumapuzayuu. EE€  peanuzanmus  IpeanoyiaraeT  MCHOJIb30BaHUE
TYMaHUTapHOTO TMOTeHIHana (U3MUECKON HAyKH, OCMBICICHUE CBS3H PAa3BUTHS (DU3HKHU C
pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U IKOJIOTUYECKUMU
npoOIeMaMu.



Hoes npuxnaonoti nanpasnennocmu. Kypc GU3MKKM IpennojaraeT 3HaKOMCTBO C
LIIMPOKUM KPYTOM TEXHHYECKUX U TEXHOJIOTMYECKHMX MPHJIOKEHUH H3YyYEHHBIX TEOpUH U
3aKOHOB.

Hoes sxonoeuzayuu peaan3yercsl MOCPEACTBOM BBEACHUS DJIEMEHTOB COJAEpIKaHUS,
MOCBALIEHHBIX 3KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHBI C Pa3BUTHEM
TeXHHUKM U  TEXHOJIOTMH, a Takke OOCyXIeHUs  HIpoOjeM  pallOHaJIbHOIO
MPUPOJIOTIONB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepKHEBBIMH dJIEMEHTaMH Kypca (PU3MKH Ha YPOBHE CPEIHEro o0mero oopa3oBaHus
ABJIAIOTCS (u3nueckue teopuu ((popMupoBaHHE MPEJICTABICHUH O CTPYKType MOCTPOCHHUs
¢bu3nyeckoil Teopuu, posid (YHAAMEHTAIbHBIX 3aKOHOB M IPHHLMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPHUPOJIE, TPAHUIAX TPUMEHUMOCTH TEOPHMA, IJIsi OMMCAHHSI €CTECTBEHHO-
Hay4HBIX SIBJICHUU U TIPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOJIX0A B Kypce (U3MKU pean3yercs MpexJe BCEro 3a
CuéT OpraHu3alMy HKCIEPUMEHTAIBHOM NesTeaIbHOCTH oOydatonmxcs. /s 6a30Boro ypoBHs
Kypca GU3MKH — O5TO HUCIHOJB30BAHWE CHCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB H JIAOOPAaTOPHBIX paboT, KOTOpBIE B MporpaMMme 1o (u3nke 00beINHEHBI B
OOIIMH CINUCOK YYEHHUYECKUX NPAaKTUYECKUX paldoT. BblaeneHue B yKa3aHHOM IepedHe
1a00paTOpHBIX padoT, MPOBOJUMBIX Ul KOHTPOJIS M OLIEHKH, OCYILECTBIISIETCS yYaCTHUKAMHU
00pa30BaTEeNLHOTO IMPOIIecCa HCXOs M3 OCOOCHHOCTEH IUIAHUPOBAHUS W OCHAIICHHS
kabuHera ¢Qusuku. Ilpm sTOM oObOecreunBaeTcsi OBIAACHUWE OOYYAIOUIMMHCS YMEHHSIMHU
IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs, MCCIEJOBAHUS 3aBUCUMOCTEH (DU3MUYECKHX BEIUYMH U
MIOCTAHOBKY OIIBITOB I10 MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bonbmioe BHUMaHHE yaemsieTCsl PEIICHHIO PAacYE€THBIX M KadeCTBEHHBIX 3amad. [lpum
9TOM ISl PACYETHBIX 33734 MPUOPUTETOM SIBIISTIOTCS 3a7ayil C SIBHO 33JaHHOW (H3MUECKON
MO/IEJIBIO, TIO3BOJIAIONINE IPUMEHTh U3yYEHHbIE 3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJIHOTO
paszena Kypca, Tak ¥ MHTEIpUpYs 3HAHMs M3 Pa3HbIX pa3zenoB. /[ kauecTBEHHBIX 3ajad
MIPUOPUTETOM SIBIISIIOTCSL 3a/IaHUSI HAa OOBSICHEHHE MPOTEKaHWs (PU3MYECKHX SBICHUH WU
MIPOIIECCOB B OKpYKAIOIIeH KU3HH, TpeOyroire BrIOopa GU3NIECKON MOACIN IJIsi CUTYallun
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBaHusmMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOro mporecca 0a30BbIi ypoBeHb Kypca (M3MKH Ha YPOBHE CPEIHEro
o0rmiero oOpa3oBaHus JODKEH M3YJaThCs B YCIOBHSX MPEIMETHOTO KaOMHeTa (M3UKH HITH B
YCIOBHUAX MHTETPUPOBAHHOTO KaOMHETAa IPEJAMETOB €CTeCTBEHHO-HAyYHOro MLukKia. B
kabuHere (U3MKM JODKHO ObITh HeoOXxoaumoe JabopaTtopHoe 0OopynoBaHHE IS
BBITIOJIHEHUSI YKa3aHHBIX B TpOrpaMMme Mo (hM3HMKE YUCHWYECKHX IPAKTHUECKUX padoOT U
JIEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMOHCTpallMOHHOEe 00O0pyAOBaHUE (OPMHUPYETCS B COOTBETCTBUU C IMPHHLUIIOM
MUHUMAaJIBHON JJOCTATOYHOCTU U OOECIeUYrBaeT MOCTAHOBKY MEPEUYHCICHHBIX B MpPOTrpaMMe
1o (U3MKE KIFOUEBBIX JEMOHCTPAIMN [T HCCIIEOBAHUS N3YJaeMbIX SIBIICHUH M TPOIIECCOB,
IMITUPUYECKUX U PYHAAMEHTATHHBIX 3aKOHOB, UX TEXHUYECKUX MPHMEHEHHH.

JIaGopaTopHoe 0060pyI0BaHHE [T YIEHUUECKUX MPAKTHUYECKUX paboT popmMupyeTcs B
BUJIE TEMaTHUYECKMX KOMIUIEKTOB U OOecreunBaeTcs B pacyére OJTHOTO KOMIUIEKTa Ha JIBYX
oOyuaroruxcsi. Temarnueckue KOMIUICKTHI JIA0OPAaTOPHOTO OOOPYAOBAHHS JOJIKHBI OBITh
MIOCTPOEHBI Ha KOMIUJIEKCHOM HCIOJIb30BAHUHU aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKXKe
KOMIIBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUJIE LHU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:



e (opMHUpOBaHME HMHTEpECa U CTPEMJICHHA OOYyYaroMMXCS K HAYYHOMY H3YYEHUIO
MIPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEIACTABICHUNA O HAYYHOM METOJe NO3HAaHUSA U (HOPMHUpPOBAHUE
HCCIIEIOBATENILCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMHUpOBaHME HAYYHOTO MHPOBO33PEHHMS KaK pe3yiabTaTa HW3yYeHHs OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (opmupoBanue yMeHUI OOBSICHITH SIBJICHUS C WCIOIB30BAaHUEM (DHU3UIECKHIX
3HAHUU U HAYYHBIX JI0KA3aTeNbCTB;

e (opmupoBaHue TmpeACTaBICHUH O poiau (QU3MKU N1 Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmKeHre 3TUX Leneld 00ecreunBaeTcs peleHueM CIeIyomuX 3a1a4d B Iporecce

M3YYCeHHS Kypca (QU3UKH HA YPOBHE CPEIHEr0 00IIero 00pa30BaHuUs:

e npuOOpeTeHHEe CHUCTEeMbl 3HAaHMK 00 OO0muX (U3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHax, TEOpUsX, BKJIIOYAsE  MEXaHHKY, MOJICKYJISIPHYIO busuKy,
ANEKTPOJAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

e (opMHUpOBaHHE yMEHUI TNPUMEHATH TEOPETUYECKHWE 3HAHHS JUIS OOBSICHEHUS
(bu3nyecKux SBIEHUI B MNPUPOAE W JUIS MPHUHITHS TPAKTHUECKUX PEIICHUN B
IMOBCEAHEBHOM JKU3HU;

® OCBOCHHME CHOCOOOB pEIICHUS Pa3NUYHBIX 3a/ad C SBHO 33JaHHON (QHU3UUEeCKOU
MOJIENbIO, 3a/lay, MOJPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/aHue (pusnueckoin
MOJIENH, aJIEKBATHOM YCIIOBUSAM 3a/]1a4H;

® TIOHMMaHHE (PU3MUYECKUX OCHOB U MPHHIUIOB ICHCTBHS TEXHHYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPELY;

® OBJAJEHUE METOJAaMHM CaMOCTOSITEJIbBHOTO IUIAHUPOBAHHUA U TPOBENIECHUS
(GU3NYEeCKUX  OIKCIEPUMEHTOB, aHaJlW3a M  HUHTEpHpeTanuud  HHGpOpMaIUH,
OIIpEAEIIEHNUS JOCTOBEPHOCTH MOJIyUEHHOT'O PE3yJIbTaTa;

e CO3JaHMe YCIOBUW JUIsl pa3BUTHS YMEHUM IPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPUYECKOH IEATEIbHOCTH.

Ha usyuenue ¢usuku (06a30BbIli YPOBEHB) HA YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs
orBoautcs 136 wacos: B 10 kmacce — 68 yacoB (2 vaca B Hezeno), B 11 kimacce — 68 yacos (2
yaca B HEJICIIO).

[Ipemiaraemelii B mporpaMme no (GusMuke nepeyeHb Ja00OpaTOPHBIX M MPAKTHYECKUX
paboT sABJISETCSI PEKOMEHJIO0BAaHHBIM, YYUTENb J€laeT BbIOOp IMpoBeneHus 1abopaTOPHBIX
paboT ¥ ONBITOB C YYETOM MHAMBHUIYAIbHBIX OCOOCHHOCTEH 00yJarommxcs.

COAEP)KXAHUE OBYUYEHUSA
10 KJIACC
Pa3znen 1. ®u3uka u MeTOABI HAYYHOI'0 IIO3HAHUSA

®usnka — Hayka o npupoje. HaydHnele MeTonbl MO3HAaHUS OKpYyXarouiero mupa. Poip
HKCHEPUMEHTAa U TEOPUH B IIpOIlecce MO3HAHUS MTPUPOIbl. DKCIEPUMEHT B (PU3UKE.

MogenupoBanue (QU3MUECKUX SBIEHMA M  mporeccoB. HaydHble THIOTE3BI.
dusnueckue 3aKOHBI U TEOPHH. | paHUIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHIHI
COOTBETCTBHUSI.

Pons u mecto ¢u3uku B (HOpPMUPOBAHMM COBPEMEHHON HAay4YHOW KapTHHBI MHpa, B
MIPaKTUYECKON AESITETbHOCTH JIIOIEH.

Jlemoncmpayuu



AmHanoroBble ¥ IU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.
Pazpen 2. Mexanuka
Tema 1. Kunemamuxka

Mexannueckoe 1BukeHue. OTHOCUTEIbHOCTh MEXaHUUYECKOTO IBMKeHUs. Cuctema
orcuéra. Tpaekropus.

[lepemerienue, CKOpPOCTh (CpelHsss CKOPOCTb, MITHOBEHHAsi CKOPOCTb) M YCKOpPEHUE
MaTEpUaIbHOM TOUKH, UX IPOEKLUU HAa OCH CUCTEMBI KOOpAUHAT. ClOXKEHUE MepeMELLIEHUI
U CJI0KEHHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MpAMOIMHENHOe IBrkeHue. [ paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMEIICHUS MaTEPUAIbBHOW TOUKU OT BPEMEHH.

CBobOogHoe najzieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonunerinoe nBmxeHue. J[BHKEHHE MATEPUATIBHOM TOYKM MO OKPYKHOCTH C
MIOCTOSIHHOM TI0 MOJYJIK CKOPOCTBIO. YTJOBasi CKOPOCTb, JIMHEIHasi ckopocTh. Ilepuon u
yactoTa oOparienus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckue ycTpoMCTBa M IPAKTHYECKOE IPUMEHEHME: CIUIOMETp, ABUKEHUE
CHaps0B, LICTIHBIE U PEMEHHBIE ITEpEIadH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMATUUECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpa3oBanue MBUKEHUN C UCTIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaeHUs.

Hamnpasnenue ckopocTH Npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuol

N3yuyeHnue HepaBHOMEPHOI'O IBMKEHUS C LIEJIBIO ONPEAETICHUS MTHOBEHHOU CKOPOCTH.

HccnegoBanue  COOTHOLIEHUS  MEXKIY  IyTSMH, IPOUACHHBIMH  TEIOM 34
IIOCJIEIOBATEIbHBIE PABHBIC NPOMEXYTKH BPEMEHU INPH PAaBHOYCKOPEHHOM JIBHOKCHUHU C
Ha4yaJbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOU KUJKOCTH.

W3yuenue nBMKEHUS Tesa, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['ammnes. Ilepswiii 3akoH HeroroHa. HHepuuanbHble
CUCTEMBI OTCYETA.

Macca tena. Cwna. IlpuHuun cynepno3unuu cui. Btopol 3akoH Herorona nns
MaTtepraibHON TOUKHU. TpeTuit 3akoH HbloTOHA [1711 MaTepHalIbHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna Tsokectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckoybxkeHus, kaueHus). Cuia tpeHusa. Cyxoe TpeHue.
Cuna TpeHUs CKOJMBKEHHS W cwia TpeHus mnokos. Koaddumument tpenus. Cuma
CONPOTUBIICHNUS ITPU ABMKECHUU TEJA B )KUJIKOCTH WM Tas3e.

[TocTynaTensHOE U BpallaTeIbHOE JABMKEHUE a0COIIOTHO TBEPJIOTO TEa.

MoOMEHT cuabl OTHOCUTENBHO OCH BpauleHusd. [lmedo cuibl. YciioBus paBHOBECUS
TBEPJIOTO TENA.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE MPUMEHEHHE: MOAIIMITHUKN, JBUKECHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu



SIBrieHMEe MHEPLUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHIL.

3aBUCUMOCTb CHUJIbI YIIPYTOCTH OT Je(pOpMaLnu.

Hesecomocts. Bec Tena rpu yCKOPEHHOM MMOIbEME U NTAJICHHUH.

CpaBHEeHHE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tesla. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenne nBmxeHus: Opycka o HaKJIOHHOH MJI0CKOCTH.

HccenenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HHUKAIOIIUX B IPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl coxpaneHusn 6 Mexanuke

Wmnynee marepualibHOM TOUKM (Tena), CUCTEMbl MaTepHalbHBIX Todek. Mmmynbc
CWJIBI U U3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs UMIyibca. PeakTuBHOE JBUKECHHUE.

Pabora cribl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MmarepuajibHoOi Touku. TeopeMa 00 M3MEHEHNN KUHETHYECKON
JHEPIHUH.

[TorennuaneHast sHeprus. lloTeHuuanbHas >Heprus ymnpyro jaeGopMupoBaHHON
npyxuHsl. [loTeHnManbHas sHEprUs Tena BOIU3U MOBEPXHOCTH 3eMJIH.

[ToTeHunanpHble U HENOTEHUUATIbHBIE CHIIBI. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHHEM MEXaHUYECKOH HHEPruM CHCTEMbI Tell. 3aKOH COXPaHEHUS MEXaHHYeCKOH
JHEPIHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOWCTBA M INPAKTUYECKOE TNPHUMEHEHHE: BOJOMET, KONED,
MIPYKUHHBIN TUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

[lepexon moTeHIMAIbLHON YHEPTHH B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne aOCOIIOTHO HEYNMPYTroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasTHHKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI ¢ U3MEHEHHEM MEXaHHYECKOW PHEepruM Teia Ha
IIPUMEPE PACTIKEHUs PE3UHOBOIO JKI'yTa.

Pa3nea 3. Monekynsipuasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI Meopul

OCHOBHBIE TOJOKEHHUSI MOJEKYJISIPHO-KMHETHYECKOM TEOpPHUM W UX ONBITHOE
obocHoBaHue. bpoyHnosckoe apmkenue. Auddysusa. Xapakrep IBHKEHUS U B3aUMOACHCTBUS
YacTHUI] BelecTBa. MOJETN CTPOEHHs ra3oB, KHIKOCTEH U TBEPABIX TeNl M OOBSCHEHHE
CBOIWCTB BEIIIECTBA HA OCHOBE ATUX Mojeined. Macca u pasMepbl Mosekyd. KomnuecTtBo
BemiecTBa. [locrosnnas ABorajpo.

Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mopenb naeanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUH
uaeanbHOro raza. AOcCoiIoTHas TeMIleparypa Kak Mepa CpelAHed KHUHETUYECKOW SHepruu
TEIJIOBOrO JBW)KEHMs dactull rasa. lllkama temneparyp KeneBuna. ['a30BblE 3aKOHBI.
Vpasuenue MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3onpoieccsl B uaeaibHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpencTaBiIeHHE H30MPOLIECCOB:
M30TepMa, U30X0pa, n306apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, 1OKa3bIBAIOLIUE AMCKPETHOE CTPOCHHME BellecTBa, ¢GoTtorpaduu MOIEKYI
OpPraHUYECKUX COCIMHEHUM.

OmnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopaenb OpOyHOBCKOTO JIBUKECHHUSI.

Mopgaens onbita [lTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.

Mopaeinb, HIUTFOCTPUPYIOLAs IPUPOLY ABJICHHs ra3a HA CTEHKHU COCYa.

OnpIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UAEAIBHOTO ra3a, U30MpPOILECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MepeHuil o0nEma
KOMHAaThl, JAaBJICHUS U TEMIIEPATYpbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS Pa3peKEHHOI0 rasa.
Tema 2. Ocnoevl mepmoounamuku

TepMonnHaMuyeckas cuctema. BHyTpeHHsS DHEPrUs TEPMOAMHAMUYECKON CUCTEMBI U
crocobbl e€ wu3meHeHus. KomudectBo Temnorsl M pabora. BHyTpeHHSS BHeprus
OJIHOATOMHOT'O0 HJ€aJIbHOTO Tra3za. Buael Teronepenauu: TEIIONPOBOAHOCTh, KOHBEKLUS,
n3JlydyeHue. Y JeNbHas TeII0EMKOCTh BellecTBa. Kon4yecTBo TEMIOTHI IPU TEIUIONEPEIAUE.

ITonarue o0 aguabatHoM npouecce. IlepBrlii 3akoH TepmoauHamuku. IlpumeHenue
MEepBOro 3aKOHa TEPMOJMHAMUKMU K u3omporeccaM. ['paduueckas mHTepnperanusi paboThbl
rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs MpoieccoB B IpUPOJE.

TennoBble Mammuubl. IlpuHIMNBL AeHCTBUS TemiaoBbIX MamuH. IIpeoOpa3oBanus
SHEPruu B TEIUIOBBIX MamnHax. KoadduuueHt none3Horo AeHCTBUS TEIUIOBON MAaIIMHBI.
Huxkn Kapuo u ero kodp@GUIMEHT TOJIE3HOTO JEHCTBUS. DKOJIOTHUECKHE TMPOOIEMBI
TEIUIOPHEPTETUKH.

TexHnuyeckue yCTpONCTBA M NPAKTUYECKOE INPUMEHEHME: JIBUraTelb BHYTPEHHETO
CropaHus, ObITOBOW XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH >HEpPruu Tena MpU COBEPIIEHUH padOThI: BBUIET MPOOKH U3
OyTBUIKH TOJ JEHCTBHEM CXaTOro BO3/yXa, HarpeBaHue >upa B JaTyHHOH TpyOKe MyTéM
TpeHUs (BUICO0IEMOHCTPALIHS).

N3meneHne BHyTpeHHEHN 3Hepruu (TemMrepaTypsl) Tejla Ipu TeIuionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mogenu mnapoBoi TypOMHBI, JBHUratreisi BHYTPEHHErO CropaHHs, pPEaKTUBHOTO
JBATATEIISL.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3mepenne yaenbHOU TeIIOEMKOCTH.



Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoonl

[TapooOpa3zoBanne u KouaeHcauusa. Mcmapenue wu kunenue. AOCONIOTHAE U
OTHOCUTENIbHAS  BJIAXHOCTb  BO3Ayxa. Haceimenueld map.  YaenbHas — TEIwioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHUS OT JaBJICHUS.

Teépnoe Tteno. Kpucrammmyeckue wu aMopdHble Tena. AHHU30TPONHUS CBOWCTB
kpuctauioB.  JKuakume  kpucrtambl.  CoBpeMeHHble — Marepuansl.  [lnaBieHue u
KpucTaymu3auus. Y ienbHast Tersora miasieHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue ycTpoilcTBa M IPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETpP, TEXHOJOTMU TMOJYyYEHHUsS COBPEMEHHBIX MaTEpHAOB, B TOM YHUCIE
HaHOMAaTEpHaJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChILIEHHBIX [1apPOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Crioco0Obl U3MEPEHHS BIAXKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTATHYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILJIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pazjen 4. DaekTpoauHaMunka
Tema 1. Inexmpocmamuka

OnexTpuzauus Tell. OJEKTPUYECKMM 3apsa. [lBa BHaa DIIEKTPUYECKUX 3apsJlOB.
[IpoBOAHMKY, THUANEKTPUKH U TIOJYTIPOBOJHUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/ia.

BsaumopeiictBue 3apsgoB. 3akoH Kynona. TodeuHblid 31€KTpUYECKHl  3apsi.
Onexrpuueckoe nose. Hanpsox€HHOCTh 3nexTpudeckoro nois. IlpuHmun cynepno3unuu
NEKTPUYECKUX NOJIEH. JINHNN HaNPsyKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pabora cun osnekrpocratudeckoro moina. [lorennuan. Pa3HOCTh TOTEHIIMATOB.
[IpoBogHMKM W  JOMAPNEKTPUKM B OJJIEKTpOCTaTHUecKoM  mosie.  Jluanekrpuyeckas
MIPOHUIIAEMOCTb.

OnexTpoéMkocTh. KoHzeHcaTOp. DNEKTPOEMKOCTD IIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOHAEHCAaTOopa.

TexHnuyeckue ycTpoHCTBA U MPAKTHUECKOE MPUMEHEHHUE: AJIEKTPOCKOI, AIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE HIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO M MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumoaeiicTBue HadIEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsyKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMBIIEKTPUKH B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIOIIAJW IUIACTHH,
pPacCTOSIHUS MEXIY HUMH U TN3JIEKTPUIECKON MIPOHNULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3mepenue 351eKTPOEMKOCTH KOHIEHCATOPA.



Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUUECKUN TOK. YCJIOBHSI CYIIECTBOBAHMS AJIEKTpUYECKOro Toka. Mcrounuku
toka. Cuiia Toka. [ToCTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma a1 ydacTka Heru.

DneKTpuuecKoe COIIPOTHUBIICHUE. Y nensHOE COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE COSAMHEHNE TPOBOHUKOB.

PaGora anekrpuyeckoro Toka. 3akoH Jlxoymns—JIeHna. MOMIHOCTh 3JIEKTPHUYECKOTO
TOKaA.

DNeKTPOABUKYIIAasl CUjla U BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTO# ) 3JIeKTprudecKol 1ienu. KopoTkoe 3aMbIKaHue.

DNEeKTpOHHAsE TMPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTUBIICHUS
METaJUIOB OT TemmepaTrypbl. CBEpXIpPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MpPUMECHAash MPOBOAMMOCTH MOJYIPOBOIHUKOB.
CsoiicTBa p—n-nepexona. IlomynpoBogHIKOBbIE TPUOOPHI.

DNEeKTPUYECKU TOK B PAcTBOPAaX M paciuiaBax 3JIEKTPOJIUTOB. DIICKTPOTUTHYECKAS
JIUCCOLUAIUs. DNEKTPOIIU3.

OnexTpuueckuid TOK B razax. CaMOCTOSTENbHBI M HECaAaMOCTOSITENBHBIM pa3psl.
Momnnus. 1lnasma.

TexHu4eckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHUE: aMIIepMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKA, JJIEKTpOHArpeBaTelIbHbIE MPHUOOPHI, SJIEKTPOOCBETUTEIbHBIC
mpuOOpPHI, TEPMOMETP CONPOTUBICHUS, BAKYyMHBIH JHUOMA, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
TTOJTYITPOBOTHUKOBBIN N0/, TaTbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsHKEHMS.

3aBUCHMOCTh COMPOTUBIEHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOMIAIN
MONIEPEYHOT0 CEYEHUSI U MaTepHuaa.

CwmemnianHOe cCoOeTMHEHUE TTPOBOTHUKOB.

[IpsiMmoe n3MepeHue IeKTpoABHXKYIIEH cuibl. KOpOoTKOe 3aMbIKaHKE ralbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTbH COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yuenne cMemanHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenne SAEKTPOJABIXKYIIEH CHUJIBI HCTOYHMKA TOKA W €r0  BHYTPEHHEro
COMPOTHUBIICHUS.

Hab6mronenune snexrpomnusa.

MexnpeameTrHblie CBA3H

Nzydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kitacce OCyIIECTBISETCS C Y4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OMOJOTHH, XUMHH,
reorpaduy U TEXHOJIOTHH.

Mesicnpeomemmnvle noHamus, CBSI3aHHBIE C U3yYEHUEM METOJ0B HAyYHOTO MO3HAHMUS:
SBJICHUE, HAy4YHBIA (akT, THIOTe3a, (hU3MuUecKas BEMYMHA, 3aKOH, TeOpHsi, HaOIIOJCHHE,
AKCIEPUMEHT, MOJCIUPOBAHUE, MO/IEIIb, U3MEPEHHE.



Mamemamuxa: pelleHUEe CUCTEMbl YpaBHEHUH, JMHEWHas QyHKUus, Mnapaboa,
runep0osia, UX rpauKd U CBOICTBA, TPUTOHOMETPUUYECKUE (YHKLHHU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIUU
Ha OCH KOOPJUHAT, CJII0)KECHUE BEKTOPOB.

bBuonoeusn: MexaHuueckoe JBHKEHHE B JKUBOM mpupozpe, Iuddysus, ocmoc,
TEIUIOOOMEH KMBBIX OpPraHW3MOB (BHIbl TEIJIONEpEaud, TEIUIOBOE pPaBHOBECHE),
ANEKTPUYECKUE SIBICHUS B XKUBOU MPUPOE.

Xumus: JUCKPETHOE CTPOCHHME BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJIIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX Tel, XUAKOCTEH M Ta3oB,
NEKTPUYECKUE CBOWCTBA METAIIJIOB, MEKTPOJIMTUYECKAs IUCCOLIMALINSL, FAJIbBAHUKA.

Teoepaghus: BIaXXHOCTH BO31lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE JBWKCHUH C WCIONB30BAHUEM MEXAHH3MOB, YYET
TPEHMS B TEXHMKE, IMOAIUIUIIHUKH, UCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMILYJIbCa B TEXHHUKE
(paketa, BOTOMET U Jpyrue), ABUraTeslb BHYTPEHHEI0 CropaHusl, napoBas TypOuHa, ObITOBOM
XOJIOMJIbHUK, KOHJIUIMOHEP, TEXHOJOTUHU IMOJIYYEHHs] COBPEMEHHBIX MaTepHalioB, B TOM
YUCJIE HAHOMATEPHAJIOB, M HAHOTEXHOJOTMH, 3JIEKTPOCTATHYECKAs 3allMTa, 3a3¢MIICHUE
JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBI NpUHTEp, 3JIEKTpOHArpeBaTeibHbe MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPBI, FAJIbBAaHHKA.

11 KJIACC
Pazjen 4. DaekTpoauHaMunka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IloctosiHHBIE MarHUTHL. B3anMozelicTBHE MOCTOSHHBIX MarHMTOB. MarHuTHOE MoOJIE.
Bekrtop MarHuTHOM wuHAYKnMH. [IpuHOMI Cynepno3uuuy MarHUTHBIX MoOJed. JIMHuM
MAarHUTHOM MHAYKUIMK. KapTHHA JIMHUNA MarHUTHOW UHAYKIWH MOJIA MOCTOSHHBIX MarHUTOB.

MarauTtHoe 1oJie NpOBOJHUKA ¢ TOKOM. KapThHa JIMHMN MHIAYKIUU MarHUTHOTO TOJIS
JUIMHHOTO IIPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumoeiicTBre MPOBOTHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna JlopeHua, e€ Moaynb W HampaslieHUE. [[BHkeHHE 3apsyKEHHOM 4YacTHULBI B
OJTHOPOJIHOM MarHUTHOM mojie. Pabota cuibl Jlopenua.

SIBneHue SIEKTpOMarHUTHOW HMHAYKIMH. [IOTOK BekTOopa MarHMTHOM HWHAYKIUH.
DNEeKTPOABMKYIIAsl CUjla MHIAYKIUHU. 3aKOH 3JIEeKTpOMarHuTHOM nHAyKuuu Dapazes.

BuxpeBoe anekrpudeckoe moje. DJIEKTPOJIBHKYIIAs CHJIA MHAYKLIUU B MPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBumo JleHna.

NHayKTUBHOCTB. SIBI€HUE CAMOMHYKIIMU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHAYKIUH.

OHeprus MarHUTHOTO TIOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHnuyeckue yCTpoOHCTBA M MPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MarHUTHI,
ANEKTPOMArHUThl, 3JIEKTPOJBUTATENb, YCKOPUTEIN 3JIEMEHTApHBIX YaCTHUL, WHAYKIIMOHHAs
neyb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.

B3aumMozeicTere JByX IPOBOAHUKOB C TOKOM.



Cuna Amrnepa.

JleiictBue cuibl JIopeHia Ha HOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHYKIIUH.

IIpaBuio JleHua.

3aBUCUMOCTb  DJIEKTPOIBIKYIEH CHJIbBI HMHIAYKIMM OT CKOPOCTH H3MCHECHHS
MarHMTHOIO IIOTOKA.

SIBiIeHNE CAMOMHTYKLINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4eHre MarHUTHOTO NOJISL KaTYIIKH C TOKOM.

HccnenoBanue NeMCTBUSA OCTOSIHHOTO MarHUTa Ha paMKYy C TOKOM.

HccnenoBanue siBI€HUS AIEKTPOMarHUTHOM MHIYKIIUH.

Pazgen S. Kosie6anusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOojgHble MexaHMuyeckue KojeOaHus. ['apmonHuueckue
konebanusa. [lepuwon, wacrora, ammuutyaa u ¢asa konebanuid. [IpyXKMHHBI MasSTHHK.
MareMaTHueCKUil MasTHUK. Y paBHEHHE TapMOHUYECKUX KojeOanuii. [IpeBpaienue sHeprun
IIPU TAPMOHUYECKUX KOJIEeOaHUSAX.

Konebarenbubiii koHTYp. CBOOOJIHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS B HACAIBHOM
K0Je0aTeNbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U DJIEKTPOMArHUTHBIMU
koieOanusmMu. @Popmyna TomcoHa. 3akoH COXpaHEHMsI DBHEPTUM B HJICAIBHOM
KoJsie0aTeIbHOM KOHTYpE.

[IpencraBneHne o 3aTyxarmoIIUX KoOJeOAHUAX. BbIHYX/IE€HHBIE MeEXaHHYECKHe
koseOanus. PezoHanc. BeiHyXI€HHbBIE 3JIEKTPOMarHUTHbIE KOJIEOaHUsI.

[lepemennbiii Tok. CHHycOMAANbHBIN NEepeMEHHbIH TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUINTYTHOE U JEMCTBYIOLIEE 3HAUEHNE CHIIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. IlpousBoacTso, nepeaaya U NOTpeOIEHUE HIEKTPUUECKON IHEPIUU.
DKOJIOTUYECKHE PHUCKU TpPU TPOU3BOJACTBE 3JIEKTpodHepruu. KympTypa HCIIONb30BaHMS
AJEKTPOIHEPTIUU B ITOBCETHEBHOM JKU3HHU.

TexHnueckue ycTpolcTBa W IPAKTUYECKOE INPUMEHEHME: DJJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JIMHUU JIEKTpOIepe1ay.

Jlemoncmpayuu

WccnenoBanne  mapaMerpoB — KosieOaTeNbHOM  cUCTEMBbl  (NMPYKUHHBIA WK
MaTeMaTHYECKUH MasTHUK).

Habmronenue 3aTyxarommx Kojaedanuii.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHUS.

OcmwinorpaMMsl  (3aBUCMMOCTH  CHJIBI TOKAa M HAIPsDKEHHS OT BPEMEHM) Ul
AEKTPOMAarHUTHBIX KOJIEOaHHH.

Pe3onanc mpu nocienoBaTeIbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKH WHIYKTHUBHOCTH
U KOHJIEHCATOopa.

Mozens TMHUY 3JIEKTPOIIEpPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH I€pUOJa MajblX KoJeOaHWM rpy3a Ha HUTH OT JAJMHBI
HUTHU U MacChl rpy3a.



HccnenoBanue NEpeMEHHOTO TOKa B L€ M3 IOCIEIOBATENbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKHU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHuueckue  BOJIHBI,  ycioBusi — pacnpoctpaHenus.  Ilepmon.  CkopocTh
pacrpocTpaHeHMs U AjauHa BosiHbL. [lonepeunsie u npoaonbHble BosiHbl. MHTEpdhepenuys u
IUQpakus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBL. Y CIIOBUS U3JIy4€HUs IEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHTauus BekTopoB E, B, V B snexkrpomaruuTHOi BoJiHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)kK€HHUE, IpelloMJIeHHe, noispusauus, audpaxaus, uatepdepenuus. CkopocTsb
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHHIX BOJH. [IpuMeHeHe 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLIMIBI paAUOCBA3U U TeleBUCHU. Paanonokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI,
yIAbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEIUIMHE, pajap, paAuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE MOMEPEYHBIX U TIPOIOJIBHBIX BOJIH.

Konebiomieecs Te0 Kak HCTOYHUK 3BYKa.

HabnroneHue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonienue nntepdepeHnu u AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGntoneHue cBs3M I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJIOM M 4acTOTOM
KoJIeOaHUH.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MPEIOMIICHUE,
nosispu3anus, 1udpakuus, HTephepeHIus.

Tema 3. Onmuka

I'eomeTrprueckas onrtuka. [IpsMonmHENHOE pacnpOCTpaHEHUE CBETA B OJHOPOJIHOU
cpene. JIyu ceera. ToueyHbIN HICTOYHUK CBETA.

Otpaxenue cBeTta. 3aKOHBI OTpakeHUs cBeta. [locTpoeHue nzobpaxeHuil B IIIOCKOM
3epKaje.

IIpenominenue cBera. 3aKOHBI TPEIOMIICHHS CcBeTa. AOCONIOTHBIM IOKa3aTenb
npenomiieHus. [loaHoe BHyTpeHHee oTpaxenue. [IpenenabHbI yroi MOJIHOrO BHYTPEHHETO
OTpakEeHUA.

Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

CoOuparome M pacceuBaromue JUH3bI. ToHKas nuH3a. DOKyCcHOE paccTosHHE U
onThyeckas cwia TOHKOM JuH3bL. [locTpoeHue wu300pakeHUN B COOMpPAOIIUX U
paccenBaronMX JHH3aX. PopMysia TOHKON JTUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBast onrtuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHMKH. Y CIOBHUS
HaOJIIOAECHNS MaKCUMyMOB M MHMHUMYMOB B MHTEpP(EpPEHLIMOHHON KapTUHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOUYHHUKOB.

Hudpakus cBera. JudpakunonHas pemérka. YciaoBue HaONIOAEHUS TJIaBHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.



[Tonapuzanus ceera.

TexHuyeckue yCTpoHCTBa M MpaKTUYECKOE MPUMEHEHUE: OUYKH, Jyma, doToamnmnapar,
MPOCKIIMOHHBINA amnmapaT, MUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, JU(paKkiroHHAS
pELIETKA, TIOJISIPOUIL.

Jlemoncmpayuu

[IpsimonuHeitHOE pacrpocTpaHeHHe, OTpakeHHWe U MperoMieHue cBera. Onruuyeckue
pUOOPBHI.

ITonHOE BHYTpEeHHEE OTpakeHHe. MoJenb cBeToBo1a.

HccnenoBanue cBOWCTB N300paxeHU B IMH3AX.

Monenu MUKpOCKOIIa, TEIEeCKOoIIa.

HaGmonenue naTepdepeHIm cBera.

HaGmonenne nudpaknuu cBera.

Habmronenue aucnepcuu cBera.

[TonydeHue cnekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tosrydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKY.

Habnronenne nmonsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokaszarens IpeIoMIeHUS CTEKIIA.

HccnenoBanue cBONCTB U300paXKeHUH B TMH3aX.

HaGurotenue aucriepcuu cBera.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH

['panu1bl NPUMEHMMOCTH KJIaCCUYECKOM MeXaHUKHU. [locTynaTel cnenuaibHON Teopuu
OTHOCUTEIIbHOCTH: HWHBAPUAHTHOCTH MOMYJS CKOPOCTH CBE€Ta B BaKyyme, MPUHIIMII
OTHOCHUTENIbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUIUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C IHEPTUEH U UMITYJIHCOM PEISTUBUCTCKON YaCTUIIBI. JHEPTHS TTOKOSI.
Paszpen 7. KBanToBas pusuka
Tema 1. Dnemenmol KEAHMOGOU ONMUKU

®oronsl. Popmyna [lnanka cBs3u sHepruu (GOTOHA C €r0 YaCTOTOH. DHEprus u
UMITYJIbC (GOTOHA.

Otkpeitne u wuccnenoBanue Qorordpdexra. Onbitet A. I'. CroneroBa. 3aKOHBI
dororddekra. VYpaBHenwe DitHmrediHa ans  ¢dotodddekra. «KpacHas rpaHHIIa»
dotorddekra.

JlaBrenne cBera. OnwiTel [1. H. JIeGenena.

XuMnuyeckoe IEHCTBHE CBETA.

TexHuyeckue ycTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHE: (POTOIIEMEHT, (OTOAATUHK,
CONTHEYHas Oatapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoToaddekra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OmnbiTel Pesepdopaa o paccesHuto o -yactull. [lnmanerapnas

Mmozenb aroma. [loctynarel bopa. M3nydyenue u noriomuieHre pOTOHOB NpHU MEpPexojie aToMa



C OJHOTO YPOBHS JHEpruu Ha Ipyrou. Buasl cnextpoB. CHEKTp ypOBHEH 3HEPIHMH aToMa
BOZOPOJA.

BoustHoBbIE cBOMcTBa yacTull. Bonubl ne bpoinsa. KoprycKyisspHO-BOJIHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHnyeckue ycTponcTBa M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHBIA aHAIU3
(criekTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hal6mronenue nuHeR4aToro CriekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JOKa3bIBAlOUIME  CIOXKHOCTh  cTpoeHus  sjapa.  OTkpblTHE
paauoaktuBHOCTH. OmnbiTel Pe3zepdopra 1o omnpeneneHuro cocTaBa pajuOaKTUBHOIO
nu3znydyeHus. CoiicTBa anbda-, OeTa-, ramMma-usilydyeHus. BiusHue paguoakTUBHOCTH Ha
JKUBBIE OPraHU3MBI.

OTkpeiTHE TIPOTOHA M HelTpoHa. HyknoHHast monens siapa [eiizenOepra—lBaneHKo.
3apsia sanpa. MaccoBoe uucio sjapa. M3oTorsl.

Anbda-pacnan. DneKTpOHHBIH M TMO3UTPOHHBIM Oera-pacman. ['amMma-usnyudeHue.
3aKOH paZiMOaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl sizipa.

SAnepHsle peakunu. JleneHne U CUHTE3 SAeEp.

Snepubiii peakrop. TepmosaepHblit cunTe3. [IpoGiembl M NEpPCNEKTUBBI sAEpHON
JHEPreTUKU. JKOJIOTMUECKUE aCIIEKThI IIEPHON SJHEPTETUKH.

DnemeHTapHble YacTUllbl. OTKPHITHE TO3UTPOHA.

MeTto b1 Ha0JIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHI.

dyHnaMeHTaIbHbIE B3aUMOAEHCTBU. EAMHCTBO (hM3NYecKOi KapTHHBI MHpa.

TexHnueckue ycTpolcTBa M NPAKTUYECKOE TNPUMEHEHHWE: JO3MMETp, Kamepa
Bunbcona, siiepHblil peakTop, aToMHas bomo0a.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

WccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadusm).

Paspnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

Oranel pa3BUTHs acTpoHOMuH. [IpukiazHOE W MHUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sneprum ConHua u 3BE374. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKH. Jmarpamma «CHEKTPaJbHBIM KJIacCc — CBETHUMOCTBbY». 3BE3JbI
IJIABHOM TIOCJEN0BATEIIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBY I 3BE37 IVIABHOM
MIOCJIE0OBATEIBHOCTH. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE NPEICTaBICHHS O
MIPOUCXOXACHUHU U 3BoJronu CoslHLa U 3BE311. DTanbl KU3HU 3BE3I.



Muneunsiii [lyts — nHama [Nanaktuka. [lonoxxenne u asuwxkenne CosHia B ["amaktuke.
Tunel ranaktuk. Paguoranaktuku v kBa3apbl. YEpHbIe ABIPHI B Apax rajJakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa606ma. PasOeranue ramaktuk. Teopus
Bbonbioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Vuenuueckue nabnooenus

HaGnronennss HEBOOPY)KEHHBIM TIJIa30M € HUCIOJB30BAHUEM  KOMITBIOTEPHBIX
NPUIIOKEHUN JUI ONpENENeHUsl MOJOKEHUsT HEOECHBIX OOBEKTOB HAa KOHKPETHYIO HaTy:
OCHOBHBIE c03Be311s1 CeBEepHOIo NOIYIIAPHs U IPKHE 3BE3/IBI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O0o0maroniee NoBTOpPeHUE

Ponp Qu3MKu M acTpOHOMUM B SKOHOMHYECKOM, TEXHOJIOTMYECKOH, COLMAIBbHON U
TUYECKON cdepax [esATeNbHOCTH YelIOBeKa, pOoJib U MECTO (PU3MKM M aCTPOHOMHUHU B
COBPEMEHHOW HAaydyHOW KapTHHE MHpPa, pOJb (U3NYECKOH Teopuu B (OPMHPOBAHUU
IpeICTaBICHUH 0 GU3NYECKON KapTUHE MHUpPaA, MECTO (PU3HUECKON KapTUHBI MHpa B 00LIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBICHUIN O IPUPOJIE.

MexnpeamMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kiacce ocyliecTBisieTcsi ¢ y4ETOM
COJZIepIKATENBHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMH MaTeMaTHKH, OMOJOTHH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamus, CBI3aHHbIE C U3y4YEHHEM METOJOB HAYYHOTO MO3HAHMSL:
sIBJICHUE, Hay4yHbIH (akT, Tunotes3a, (usnueckas BeJIWYMHA, 3aKOH, TEOpHs, HaOIIOJeHHE,
AKCIIEPUMEHT, MOJIEIMPOBaHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHUe CUCTEMbl YPaBHEHUH, TPUTOHOMETpHUUYECKHE (YHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO, BEKTOPHI
U UX IPOEKLIHMH Ha OCH KOOpAMHAT, CJIOXEHHE BEKTOPOB, IMPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIUH, TpU3HAKK NOJ00US TPEYroJbHUKOB, ONpEeNieHUe IUIOU[aaN IJIOCKUX (QUryp u
o0bEMa Ted.

bBuonoeus: >nexrpuyeckue SBICHUS B XKHMBOM NMpHpoJe, KosebaTelnbHble ABMKEHHS B
KUBOM MPHUPOJE, ONTUYECKUE SIBICHUS B KMBOW IpPUpOJE, NEHCTBUE pajuallid Ha >KHUBbIE
OpraHHU3MBI.

Xumus: CTPOEHME aTOMOB M MOJEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAIH3.

l'eocpagpua: MarHUTHBIE TOJIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX pyld, (GOTOChEMKA
3eMHOM MTOBEPXHOCTH, Mpe/ICKa3aHue 3eMIIETPSICEHUH.

Texunonocusi:  NWUHUM  DJIEKTpoOIlepenad,  TEHEparop  IEPEMEHHOro  TOKa,
NIEKTPOABUraTeNNb, WHIYKIIMOHHAs I1€4Yb, Pajgap, pPaaUuONpPUEMHMK, TEJIEBU30D, AHTEHHA,
tenegon, CBY-neub, NpoeKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJIHEYHasl OaTapes.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS INPOI'PAMMBLI IO ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuyebHOro npeamera «Pu3uKa» Ha YpOBHE CpeAHEro olIiero o0Opa3oBaHUs
(6a30BBIf  ypOBEHb) JOJDKHO OOECHEYUTh JOCTHIKCHHE CICAYIOMUX JIMYHOCTHBIX,
METaINpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE PE3yJbTAaThl OCBOCHHS yueOHOTo npenaMeTa «DU3nKa TOJDKHBI OTPaXKaTh
TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaromIuXxcsi PYKOBOJICTBOBATHCS  C(HOPMUPOBAHHOM
BHYTPEHHEN MO3WULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTALHM, IMO3UTUBHBIX
BHYTPEHHUX YO@XJICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO
o01ecTBa, pacIMpeHe KU3HEHHOTO OIBITa U OIBITA ICITEIIbHOCTH B IIPOLIECCE peaTu3aliu
OCHOBHBIX HaIIPaBJICHUI BOCTIUTATECIIBHON JEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAHCKONH TO3UIMH OOy4yaromerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHIICKOTO 00IIeCTBa;

MPUHATHE TPAIUIUOHHBIX O0OIIEYEIIOBEUECKIX T'YMAHUCTHUYECKUX U JIEMOKPATHUECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAaX I'PaKJAaHCKOTO OOIINECTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNu;

YMEHHE B3aWMOJICHWCTBOBATh C COIHUAIBHBIMU HWHCTUTYTAMU B COOTBETCTBHH C HX
(GYHKIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTbh K TYMaHUTAPHOU U BOJIOHTEPCKOM I€ATEbHOCTH;

2) NaTPUOTHYECKOr0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh POCCHICKOMN TPaXKIaHCKON UACHTHYHOCTH, TAaTPUOTU3MA,

LIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM POCCUHUCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh ~ OLIGHMBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIE  PEIIEHUS,
OPUEHTHUPYSICh Ha MOPAIBbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIE B
NEeSATEIBbHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUY, BKJIIOUYas DCTETHKY HAy4YHOTO TBOPUYECTBA,
npucyliero pusnvyeckon HayKe;

S) TPYAOBOI0 BOCIIMTAHHUSA:

WHTEpPEC K paslIuyHbIM cdepaM MpoPEeCCHOHAIBHOW NEATeTbHOCTH, B TOM YHCIIE
CBS3aHHBIM ¢ (U3UKONW M TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OyIyIIeH
npodeccuu U peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHHIO B 00iacTu (PU3MKU
Ha MIPOTSDKCHHUH BCEH JKHU3HU;

6) ’K0JI0TrM4eCKOr0 BOCIIUTAHHUA:

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOW KYIBTYPHI, OCO3HAHUE TI00ATBHOIO XapakTepa
AKOJIOTHYECKUX TPOOIIEM;

IJJAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUM B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAHUS
LEeJed yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacuIMpeHre OIbITa JAEATEbHOCTH HKOJOTMYECKON HampaBiI€HHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PHU3uKe;

7) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (prU3HUECKON HAYKH;



OCO3HAaHHE IEHHOCTU HAyYHOW [EeATEIbHOCTH, TOTOBHOCTh B MPOLECCE H3YUYCHHS
(U3HUKN OCYLIECTBIIATH MPOCKTHYIO U MCCIEAOBATEIbCKYIO AE€ATEIbHOCTh UHAUBUAYAIBHO U
B TpyTIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble Jjornueckue aeicTBus:

CaMOCTOSITENILHO (POPMYIUPOBATh U AKTyaIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeCIIATH LENU AesITeIbHOCTH, 3a]]aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH W IPOTHUBOpPEUMsS] B paccMaTpuBaeMbIX (PU3HMUECKHX
SIBJICHUSX;

pazpabareiBaTh IUTAH PEHICHUS MPOOJIEMBI € YYE€TOM aHaiW3a HMEIONUXCS
MaTepUaIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKU MOCIICICTBUH JICITEILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSX PEaTbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.
ba3oBble uccienoBareibCKkue AeiCTBUA:

BJIQJICTh HAYYHOW TCPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATHSAMHU U METOJAaMH (DU3UIeCKON
HayKHU;

BIIaJIETh HaBBIKAMH y4eOHO-UCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATENIbHOCTH B
o0nactu (U3HMKH, CIOCOOHOCTBIO M T'OTOBHOCTBIO K CaMOCTOSITEIbHOMY IOHUCKY METO/IOB
pelnreHus 3a1a4 (pU3NIeCKOro CoepiKaHus, IPUMEHEHHUIO Pa3IMYHBIX METOIOB ITO3HAHUS;

BIIQJICTh BUJIAMH JICATEIHHOCTH IO MOJIYYCHHUIO HOBOTO 3HAHWSI, €r0 WHTEPIIPETAIIHH,
MpeoOpa3oBaHUI0 U MPUMEHEHUI0 B Pa3jMUHBIX Y4YEOHBIX CUTYyallUiX, B TOM YHCIE MPHU
CO3/IaHUU Y4EOHBIX MMPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISTh TPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTYyaJIM3MPOBATh 33J]1ady, BBIJIBHTATh
TUIOTE3y €€ pelIeHHs, HaXOJUTh apTyMEHTHI IS JIOKa3aTelIhCTBA CBOWX YTBEPKICHHIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ pELICHUS 3a7aud pPe3yiabTaThl, KPUTUYECKU
OIICHUBAThH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a]a4H B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHCIIE TIPU U3yYCHUH (DU3UKU;

JaBaTh OIEHKY HOBBIM CHTYAIIUSM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh MMePEHOCUTH 3HAHUS TT0 (PH3MKE B IPAKTHUECKYIO 00JIACTh KU3HEACITSILHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00J1acTelH;

BBIIBUTATh HOBBIE HJICH, TIpe/IaraTh OPUTHHAIBHBIE MTOAXOAbI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BIIQJICTh HABBIKAMHU MOJYy4YeHHS WHPOpMamuu (HU3MYECKOTO COICpKAHUSA W3
WCTOYHUKOB  pPa3HBIX  THUIOB, CaMOCTOSITENIbHO  OCYIIECTBISATH  IOUCK,  aHAu3,
CUCTeMATH3alMI0 ¥ HMHTEPHpeTanuio WHGOpMAlMU  PA3IUYHBIX BUAOB U (opm
MIpe/ICTaBJICHMUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;



UCIIOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTUH B
pElIeHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIlMOHHBIX 33/1a4 C COOJIIOJIEHUEM
TpeOOBaHUI HPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, THTHEHBI, PecypcocOepeKeHHs,
MPABOBBIX M STHYECKUX HOPM, HOPM MH(POPMAIIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJCpXKAHUS B pa3iMuHbIX (opmarax c y4éTom
Ha3HaueHus uHGOpMalMW U 1eNeBOM ayauTopuu, BbIOMpas ONTUMaJIbHYIO GopMy
IIPEICTaBICHMS U BU3YyaIU3aliu.

KoMMyHHUKaTHBHbIE YyHHBepcaJlbHble y4eOHbIe JelicTBUA:

OCYILIECTBIIATH OOIICHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIMKTHBIX CUTYaIil U cMAT4aTh KOH(DIUKTHI,

pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCHIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOTHI;

BBIOMpATh TEMAaTUKY M METOJIbI COBMECTHBIX JEHCTBUIN C y4ETOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 4je€Ha KOJUIEKTHBA;

IIPUHUMATH L€ COBMECTHOM [JE€STEIbHOCTH, OPraHUW30BbIBaTh U KOOPAUHUPOBATH
NEHCTBUS MO €€ MOCTHIKEHHUIO: COCTaBISAThH IUIaH JACUCTBUMN, paclpelessTh polid C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4ye€CTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YyaCTHHMKAa KOMaHIbl B 0OLIUil
pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npesaraTb HOBBIE MPOEKTHI, OLEHUBATH UJIEU C MO3UIUN HOBU3HBI, OPUTHHAILHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISATh MO3UTHUBHOE CTPATETMUYECKOE IOBEICHHWE B Pa3IUYHbIX CUTYyalMsX,
MPOSABIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILIECTBIISTh MO3HABATEIbHYIO JIEATENBHOCTh B 00JacTU (PU3MKU U
ACTPOHOMHUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PELICHUs] pacuETHBIX M KaueCTBEHHBIX 3ajad, IJIaH
BBINMOJIHEHUS] TPAKTUYECKOM paboThl ¢ Y4ETOM HMMEIOIIUXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JlaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

paciIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHHIA;

JieNlaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
pelieHue;

OLIEHUBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO S3PYIUIMU B 00JacTH (U3UKH,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTeNbHBINA U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTbh KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJaJIeTh HAaBbIKAMM I[IO3HABATENbHOM pe(rueKCHH Kak OCO3HAaHUS COBEpLIAEMbIX
JIEWCTBUN U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YITATOB U OCHOBAHUIA;

UCIOJIb30BaTh NPUEMBI peIeKCUU TSl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPH aHAJIN3€E PE3YNIbTAaTOB ACATEIbHOCTH;



IIPUHUMATH ce0s, IOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€E PE3YJIbTATOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npouecce goCTHXKEHHS TUYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOrPaMMBI 10 (U3UKe
IVl YpOBHSL CpeiHero obmero o0pa3oBaHus Yy OOy4awooUXcs COBEPLICHCTBYETCS
SMOLMOHAIBHBIN HHTEIJUIEKT, IPEAINOJIAraoii cOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIIOCOOHOCTh IOHMMAaTh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BHUJIETh HANpAaBJICHUS Pa3BUTHS COOCTBEHHOW SMOLMOHAIBHON Cdephl, OBbITh
YBEpPEHHBIM B ceOe;

CaMOpETYJIMpPOBAaHUs,  BKJIIOYAIOUIETO  CAMOKOHTPOJIb,  yYMEHHME  INPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHHSIM U TPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBALlMH, BKIIOYAIOUIEH CTpeMJICHHE K JOCTH)KEHHUIO LEJU U YCIIEXYy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBHIBaTh €ro TMpH OCYHIECTBICHUM OOIICHHS, CIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTpAaUBaTh OTHOLIEHUS C
JIPYTUMH JIOABMH, 3a00THTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.
NPEJMETHBIE PE3YJIbTATHI

K konumy oOyuenus B 10 kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYYAOLIUXCS YMEHHNA:

JIEMOHCTPHPOBAThH Ha MPUMEPAX POJIb M MECTO (PU3UKU B POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOU KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJOTUH, B IPAKTUYECKON
JeATEIIFHOCTH JIFO/ICH;

YUUTHIBATh I'PAHUIIBI IPUMEHEHUS M3YYEHHBIX (DU3MUECKHX MOjeneil: MaTepualibHas
TOUYKa, MHEpLUAIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPJOE TEJO, UICAbHBIN ra3, MOJAEIH
CTPOCHUSI Ta30B, KUAKOCTEH W TBEP/ABIX TN, TOUCYHBIN dIIEKTPUICCKUNA 3apsi1 PU PEIICHUN
(dbu3uvecKux 3a1ady;

pacrio3HaBaTh (pU3MUECKUE SIBIECHUS (TPOLECChl) U OOBSACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKHU, MOJIEKYJISIPHO-KMHETHYECKON TEOpUH CTPOEHHsI BEIIEeCTBA U 3JEKTPOJUHAMUKHU:
pPaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKEHHE, CBOOOJHOE MajieHuEe Ted,
JBIDKEHUE TI0 OKPYKHOCTH, HWHEPIHs, B3ammojehcTBue Ten, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHME XKHUJIKOCTeH W TBEPIBIX Tell, U3MEHEHHEe 00bEéMa Tell MpU HarpeBaHUU
(OXNaXJeHuH),  TEIUIOBOE  paBHOBECHE,  HCHAapeHHe,  KOHJEHcalus,  IJIaBJICHHE,
KpUCTaJUTN3aIisl, KUTICHWEe, BIAKHOCTh BO3/yXa, IOBBIIICHWE [aBJICHUS Ta3a NpPHU €ro
HarpeBaHWHW B 3aKPBITOM COCYIlE, CBS3b MEXAYy IIapaMeTpaMd COCTOSIHHS Ta3a B
U30Mpoleccax, dJIEKTPU3aIHs Tel, B3aUMOJIeHICTBHE 3aps/I0B;

ONMCBHIBATh ~ MEXAaHWYECKOEe JBIDKEHHE, HUCHOJb3yd  (U3UUYECKUE  BEITHMUMHBL:
KOOp/IMHATa, MyTh, IEpEeMEIeHHEe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHjla, UMIYJbC Tela,
KHHETHYECKasi JHEpPrus, MOTCHIWAIbHAs JHEPTHs, MEXaHW4YecKas padoTa, MeXaHW4ecKas
MOIITHOCTh; TPU OINUCAHUM MPABUIBHO TPAKTOBATH (U3NYECKUNA CMBICI HCHOIb3YEMBIX
BEIMYMH, WX OOO3HAYCHHMS W €IUHHIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO
(GU3NYECKyI0 BEIMUNHY C IPYTMMHU BEINYMHAMU;

OIMCHIBATh W3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TENl W TEIUIOBHIE SIBICHUS, HCIOJb3Ys
¢u3nyeckue BEIMYMHBI: JaBICHUE Tra3a, TEeMIepaTypa, CPeAHss KHHETHYECKash SHEeprus



Xa0THUYECKOr0 JIBUKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTUYHAs CKOPOCTbh MOJEKYJ, KOJIMYECTBO
TEIUTIOTHI, BHYTPEHHSISI SHEPTHs, paboTa raza, KodhOHUIMEHT MOJIE3HOTO ISHCTBHS TEIJIOBOTO
JBUTATENS; MPU OMHMCAHWUW MPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIOIb3YEMbBIX
BEIIMYMH, WX OOO3HAYEHUS M CIUHUIBI, HAXOAWTHh (DOPMYIBI, CBS3BIBAIONIUE JTAHHYIO
(DUBUYECKYIO BETUYHHY C IPYTUMHU BEIUYHHAM;

ONUCHIBATh U3YUYECHHBIC AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE SIBICHUS
(mporiecchl), HMCMONB3ysd (U3NYSCKUE BEIHYMUHBI: JJIEKTPUUCCKUHA 3apsifi, SICKTPUUECKOE
10JIe, HANPSHKEHHOCTD TOJISI, MOTEHIIMAN, PA3HOCTh IMOTECHIIMAIOB; IIPH ONUCAHUH IIPABUIBHO
TPaKTOBaTh (U3MYECKUH CMBICT HMCIOJIb3YEMbIX BEIWYUH, WX OOO3HAUCHUS W CIUHUIIBI;
yKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINAE JaHHYK (U3HUYECKYI0 BEIUYMHY C JAPYTHMH
BCIIMYMHAMU,

aQHATM3UPOBATh (DU3UYECKUE MPOIECCHl U SABJICHHS, UCTIONb3Yyd (PU3MUECKHE 3aKOHBI U
MPUHIMNEL: 3aK0H BcemupHoro tarorenus, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEpPIruM, 3aKOH COXPAaHEHUsS HMIYJbCa, MPUHUHUII CYNEPHO3ULUU CHUJ,
MPUHIMIT PABHONPABUS HWHEPIUATBHBIX CHCTEM OTCUETa, MOJICKYJISIPHO-KMHETHYECKYIO
TEOPUIO CTPOECHUS BELIECTBA, TA30BbIE 3aKOHBI, CBS3b CPEJAHEH KUHETUYECKON HSHEpPrUuu
TEIUIOBOTO  JBMKEHHS MOJIEKyl ¢ aOCONIIOTHOM TEeMIepaTypoil, TMepBblii  3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHMS 3JIEKTPUUYECKOro 3apsnaa, 3akoH Kyiona, mpu sTtom
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTEeMAaTUYCCKOE BBIPAKEHUE U YCIIOBHS
(rpanu1bl, 00J1ACTH) TPUMEHUMOCTH;

OOBSCHITH OCHOBHBIC TPUHIMIIBI JICHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOIMCTB; pa3inyaTh yCIOBHS X O€30MaCHOTO UCIIOIb30BAHMS B TOBCEAHEBHOMN KU3HU;

BBITIOJIHATH DKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (DU3UYECKUX SIBIICHUU W TPOIIECCOB C
WCIIONB30BAHUEM TIPSMBIX U KOCBEHHBIX HW3MEpPEHUU, TpH 3TOM  (HOPMYIUPOBATH
npobieMy/3agady W TUNOTE3Y Y4eOHOro OSKCIepUMEHTa, COOUpaTh YCTaHOBKY W3
MIPEITIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT M (POPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBJISTh TPSIMbIE M KOCBEHHBIE M3MEpPEHHUS (M3UYECKUX BEJIMYMH, TIPH ITOM
BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHUsI U MCIOJIb30BATh M3BECTHHIE METOMBI OIEHKH
MOrPEIIHOCTEN UBMEPEHUN;

UCCIIEIOBATh 3aBUCHUMOCTH MEXIy (U3MUECKUMU BEIHMYMHAMHU C HCIOIB30BaHUEM
MPSIMBIX HM3MEPEHUH, TPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pE3YIbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJAE TaOMUI[ W TpaduKOB, 1eiaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEIOBAHUS;

coOnroaTh mpaBuia 0e30macHOro Tpyda MpU MPOBEASCHUM HCCIEAOBAHUN B paMKax
y4eOHOTO DKCIIEPUMEHTa, Y4eOHO-HCCIEOBATEIHCKOH H TPOCKTHOW JEATEIBHOCTH C
WCIIOIb30BAaHUEM M3MEPHUTEIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 000PYAOBAHUS;

pemats pacuéTHbIE 3aJayd C SBHO 3aJaHHOW (PU3UYECKOW MOMAENBI0, HCIONb3Ys
¢u3nueckue 3aKOHbI W TMPUHIUIB, HAa OCHOBE aHall3a YCIOBUS 3a7aud BBIOMPAThH
(bu3nYecCKyr0 MOJeNb, BHIACIATh (U3MUECKUE BEIUUUHBI U (POPMYIbI, HEOOXOIUMbIE AJis €€
pelieHus, TPOBOAUTHh pPACUETBl M OLEHHUBATh PEATBHOCTh IOJYYEHHOTO 3HAYCHHS
(bu3MUYECKOI BETUYNHBL;

penaTh KaueCTBEHHBIE 3aJ]a4M: BHICTPAUBATh JIOTMUYECKU HETIPOTUBOPEUUBYIO IIEMIOUKY
PacCyXXJICHHI ¢ ONTOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHHUS,;

WCIIONB30BaTh TIPH PEIICHUH Y4eOHBIX 3aJa4 COBPEMEHHBbIC WH(OPMAIMOHHBIC
TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUs, MHTEPIPETALMN U TMPEACTABICHUS yUeOHOU U



Hay4YHO-MONYJISIPHOW HMH(pOpMAIMK, MOJYYEHHOM M3 PAa3JIMYHBIX UCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh [10JydaeMyI0 HHPOPMALUIO;

MPUBOANUTH TPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, 00bSICHEHHE MTPOIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKUE 3HAHMs IO (PU3MKEe B ITOBCEJHEBHOM JKHU3HU MJIs
obecnieyeHuss 0€30MaCHOCTH IIPU OOpAIleHUH ¢ IPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMH,
JUISL COXPaHEHHS 3I0POBbs U COOTIOACHUS HOPM SKOJIOTHYECKOTO TOBEACHUS B OKpY KaroIei
cpene;

paboTaTe B IpyIIe C BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAJIBHBIX pOJIEH, IIaHUPOBATh
paldoTy rpynibl, palMOHAIBHO paclpeiesaTh 00s3aHHOCTU U IUIAHUPOBATh JESITEIbHOCTh B
HECTaH/IAapPTHBIX CUTYalUsX, aI€KBATHO OLIEHUBATh BKJaJ Ka)XJJ0r0 U3 YYaCTHUKOB IPYIIIbI B
pelieHrne paccMaTpuBaeMon IpOOIIEMBI.

K konumy oOyuenus B 11 kJjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YYAIOLINXCS YMEHHM:

JIEMOHCTPHPOBAThH Ha MPUMEPAX POJIb M MECTO (PU3UKU B OPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOU KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOU
NesITebHOCTH JIFO/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBaTh TPAaHULBl NPUMEHEHUS H3YYEHHBIX (QHU3UUYECKUX MOJENeH: TOYeyHbIN
JJIEKTPUYECKUN 3apsif, Jyd CBETa, TOYEYHBbIM HCTOYHMK CBETA, sJEpHAs MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO /Ipa MPH pelIeHnH (PU3NUECKUX 3a1a4;

pacrio3HaBaTh (pU3HUECKHUE SIBJIECHUS (TIPOLECChl) U OOBSACHATh UX HA OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA M KBAHTOBOM (DM3MKH: 3JIEKTPUYECKash MPOBOAMMOCTb, TEIJIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHuTHOE JEeHWCTBUS TOKAa, B3aUMOJICHCTBUE MAarHUTOB,
ANEKTPOMAarHuTHasi WHAYKLHUSA, JEHCTBHE MarHUTHOTO IO Ha MPOBOJHUK C TOKOM U
IBIDKYIUICS  3aps, OJEKTPOMAarHuTHbIE KOJIEOAaHWS W BOJHBI, MPSAMOJMHENHHOE
pacrpoCcTpaHEeHHE CBeTa, OTpa)KeHUe, IMpeJoMJIeHne, HHTepdepeHuus, Iudpakuus Hu
MoJisipu3aliis CBeTa, JucIiepcusi cBera, (oroanexrpuueckuit sdhdext (portorddexr),
CBETOBOE JIABJICHUE, BOSHUKHOBEHHE JINHEWUYATOr0 CIIEKTPa aTOMa BOJOPO/1a, ECTECTBEHHAS U
HCKYCCTBEHHAs paiMOAKTUBHOCTH;

OIMCHIBATh U3yYCHHbIE CBOMCTBA BelleCTBa (3JEKTPUUECKHE, MarHUTHBIE, ONITHYECKHE,
NEKTPUYECKYI0O TMPOBOJMMOCTb PA3IUYHBIX Cpel) U DJIEKTPOMATHUTHBIE SIBJICHUS
(mporecchbl), HMCHOIB3YS (PU3MUECKHE BEIMUMHBL: AJIEKTPUYECKUN 3apsisl, cujla TOKa,
EKTPUYECKOE HANPSDKEHUE, DJJIEKTPUUECKOE CONPOTUBJIEHHE, PAa3HOCTh IMOTEHIUAJIOB,
AJIEKTPOBIKYIIAs cujla, paboTa TOKa, MHIAYKLMS MarHUTHOTO MOJs, cuia AMIepa, cuia
JlopeH1a, UHITYKTUBHOCTb KaTYIIKH, SHEPTHsI JIEKTPUUYECKOI0 U MAarHUTHOTO MOJIeH, mepuos
U dYacToTa KoyieOaHMil B KoyieOaTelTbHOM KOHTYpe, 3aps] U CHia TOKa B IIpolecce
rapMOHUYECKUX 3JEKTPOMArHUTHBIX KoseOaHul, POKYCHOE paccTOSIHME M ONTHYecKas Chila
JIMH3BI, IPU OMHMCAHUH MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCHOIb3YEMBIX BEIHYHH,
ux 0003HAYEeHMs] M E€AMHHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOUINE AAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJTMYHMHAMU;

OIMCHIBATh H3YyYEHHBbIC KBAHTOBBIE SIBJICHHUS M IPOLIECCHI, UCMONB3Yys (pusnueckue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETa, YHEPIHs U
uMIynbc (HOTOHA, MEpPHOA IOJIypaclajga, SHEprusl CBSI3U aTOMHBIX sJiep, IPU ONUCAHUU
IIPABUIIBHO TPAKTOBaTh (PM3NYECKMHA CMBICI HCHOJIb3YEMBIX BEIMYUH, UX OOO3HA4YEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (PM3UUYECKYIO BETUYUHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaYCHNUE (PU3NUECKOI BETMUNHBL;



aHAJIM3UPOBATh (U3NYECKUE MPOIECCHl U SIBICHUS, UCIIONIb3Ys (PU3HMUECKHE 3aKOHBI U
OpUHLIMIIBL: 3akoH OMa, 3aKOHBI I[OCJIEJOBATEIBHOTO M MApPAJJICIIBHOTO COETUHEHHS
MPOBOJHUKOB, 3akoH Jxoynsa—JIeHa, 3aKOH SJIEKTPOMArHUTHOM WHIYKLMHU, 3aKOH
MPSIMOJIMHENHOIO pacCIIPOCTPAaHEHUs CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IIPEIOMIICHUS
cBeTa, ypaBHeHHe OWHmTeWHa a1 (orodaddexTa, 3aKOH COXpaHEHHUS] SHEPIUU, 3aKOH
COXPAaHEHUS HMITYJbCa, 3aKOH COXPAaHEHHUS JJIEKTPUYECKOIro 3apsia, 3aKOH COXpaHEHHS
MaccoBOI'0 YHMCIIa, NOCTyJaThl bopa, 3aK0H paJuoakTUBHOIO pacnajaa, pu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHHE U YCIOBHS (TPaHHULIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIpe/ICIIATh HallPaBJIEHWE BEKTOPA MHAYKIUH MarHUTHOTO I0JI MPOBOJIHUKA C TOKOM,
cuibl AMiiepa u cuiisl JIopeHua;

CTPOMTb M OIUCBHIBATh H300pAKEHUE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKajioM, TOHKOH
JIMH30MH;

BBITIOJHATh 3KCIEPUMEHTHI MO0 HUCCIEIOBAHUIO (DM3MUECKUX SIBICHUN U TPOIECCOB C
WCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUU: TIpU 3TOM (HOopMynHpoBaTh
npobiemMy/3agady W THIOTe3y Yy4eOHOTO SKCIIEPHMEHTa, CoOMpaTh yCTAaHOBKY U3
MPEITI0KEHHOTO 000PYA0BaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBO/IBI,

OCYILIECTBIATh MPSMble U KOCBEHHBIE U3MEpPEHHs] (PU3NYECKHX BEIMYWH, MPU 3TOM
BBEIOMpATh ONTHMAIBHBIA CIOCOO W3MEPEHUS W HCIIOJIb30BATh M3BECTHBIC METOIBI OICHKU
IIOIPEIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MUECKUX BEIMYUH C KCIOIb30BAHHEM MPSMBIX
W3MEpEHUIl: TpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3YIbTAThl MOTYYCHHON
3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUJE TaONHI] W TrpaduKoOB, J€TaTh BBIBOJBI IO
pe3ysibTaTaM HCCle0BaHMUs;

coOmroaTh mpaBuia 0e30macHOro Tpyda MpU MPOBEISHUM HCCIEIOBAHUN B paMKax
y4eOHOr0o HSKCIEePHUMEHTa, Y4eOHO-HCCIe0BaTeIbCKOW W IMPOEKTHOM JEATeNbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYAOBAHNUS;

pemarts pacu€THble 3aJayu C SBHO 3aJIaHHOM (U3NYECKOM MOJENbI0, HCIONb3Ys
¢bu3nueckue 3aKOHbI W TMPUHIUIB, HAa OCHOBE aHallM3a YCIOBHUS 3a7aud BBIOUPATh
(bU3MYECKYI0 MOJIENb, BBIACTATh (U3MUYECKHE BETHMUYUHBI U (YOPMYIIBI, HEOOXOAUMBIE IS €€
perieHusi, TPOBOJIUTH pacdy€Thl M OLEHUBATh PEATBHOCTh IOJYYEHHOTO 3HAYCHHS
(hbU3UYECKON BEITUYHNHBI,

peliaTh KaueCTBEHHBIE 3aJ]a4M: BHICTPAUBATh JIOTHUYECKU HETIPOTUBOPEUUBYIO IIEMIOUKY
paccyXJIeHHii ¢ OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIONB30BaTh TIPU PEIICHUH Y4eOHBIX 3a7a4 COBPEMEHHBIE WH(OPMAIMOHHBIC
TEXHOJIOTHH JIJIS TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIMH U TPEJCTABICHUS yIeOHON U
HAy4YHO-TIOMYISPHON WHMOPMAILIUU, MOJYYEHHON U3 Pa3NUYHBIX MCTOYHUKOB, KPUTUYECKU
aHAIIM3UPOBATH MOTYYaeMyI0 HH(OPMAIIUIO;

OOBSACHITh TPHUHIIMIBI JEHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3ianyaTth yCIOBHs UX O€30MaCHOT0 MCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

MIPUBOJIUTH TPUMEPHI BKIIAJa POCCUNCKHX U 3apPYOEIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, B 00bSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJIb30BaTh TEOpPETHYECKHE 3HaHUs MO (U3MKEe B IOBCEAHEBHOW KHU3HU JIs
obecrieueHrst 6€30MaCHOCTH TP OOpaIIeHUU ¢ MPUOOPaMH U TEXHUYECKUMH YCTPONCTBAMH,
JUTSL COXPaHEHUS 37I0POBBS M COOTIOICHUS HOPM SKOJIOTHUECKOTO MTOBEICHHUS B OKPYKAIOIICH
cpene;



pabotaTe B TpymIe C BBINOJIHEHUEM DPA3JIMYHBIX COIMAJIBHBIX POJICH, IUIAHUPOBAThH
paboTy rpymibl, palMOHAIEHO PaclpeneisaTh 00SI3aHHOCTH M IUIAHUPOBATH JCATEIBHOCTD B
HCECTAHJAPTHBIX CUTYyalUAX, aICKBATHO OUCHMWBATL BKJIAJ KaKA0I'0 U3 YHYaCTHUKOB I'PYIIIIbI B
pELICHUE paccMaTpPUBaEMO TPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaumenoBan | KonuuectBo yacoB DJIEKTPOHHBIE
p/ | MCPaACIOB Beer | Koutponbn [IpakTuyeck (gposrre)
1| 1 Tem 0 bIe paboTHI ne paboThl 0bpasoBaTeLHbIe
IPOTPaMMBI pecypchl
Pazgen 1. DUSUKA U METOJIbI HAYUYHOTI'O ITOSHAHUWA
Pu3HKa u bubnuorexa [JOK
1.1 | MeToAH 2 https://m.edsoo.ru/7f41bf
Hay4HOT'O 79
MTO3HAHMS -
Wroro no pazpeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 | KunemaTtuka 5 https://m.edsoo.ru/7f41bf
72
bu6mmoreka [IOK
2.2 | JIlmnamuka 7 https://m.edsoo.ru/7f41bf
72
3aKOoHbI bubmuorexa [JOK
2.3 | coxpaHeHus B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHHUKE 72
Wroro no pazneny 18
Pazgen 3. MOJIEKYJISAPHASI ®U3UKA 1 TEPMOJIMHAMMKA
OcHoBbI bu6mmoreka [IOK
3. | MOACKYILIPHO 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOM 7
TEOpUHU -
OCHOBBI bubmuoreka [JOK
3.2 | TepMOJIMHAMUK 10 1 https://m.edsoo.ru/7f41bf
H 72
ArperatHble
COCTOSIHUS bubnmoreka [JOK
3.3 | BemecTBa. 5 https://m.edsoo.ru/7t41bf
da3oBbIe 72
TIePEXOJIbI
Hroro no pasaeny 24
Paznen 4. DJIEKTPOJJMHAMUKA
DnexTpocTath bubnmoreka [JOK
4.1 10 1 1 https://m.edsoo.ru/7t41bf
Ka
7
ITocTossHHBIHM bu6mmoreka [IOK
4.2 | aneKTpUYECKU 12 1 1 https://m.edsoo.ru/7f41bf
ToK. Toku B 72




Pa3JIMYHbIX
cpenax

Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 4
ITPOI'PAMME
11 KIIACC
No HaNMeHOBALIE KoanuectBo yacoB DJIEKTPOHHBIE
(unpoBeie)
1/ pa3IesoB U TEM Beer KonTponbsn [IpakTrueck 6
1| MIPOrPaMMBI o bI€ pabOTHI ne paboThl OOPA3OBATCILHAIC
pecypchl
Paznen 1. QJIEKTPOJIMHAMUKA
Marrurioe bu6mmoreka [IOK
1.1 | nore 11 1 3 https://m.edsoo.ru/7f41c
DIIeKTpOMarHuTH 97
ast MHIYKIUS -
Wroro no pazpeny 11
Paznen 2. KOJIEBAHW A 11 BOJIHBI
MexaHn4ecKue u bubmuorexa [JOK
2.1 | pIIeKTpOMArHUTH 9 1 https://m.edsoo.ru/7f41c
bIC KOJICOAHUS 97¢c
MexaHudeckne u bu6mmoreka [IOK
2.2 | DJIIEKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJTHBI 97¢c
bu6mmoreka [JOK
2.3 | Onruka 10 3 https://m.edsoo.ru/7f41c
97¢
Hroro no pazaeny 24

Pazzien 3. OCHOBBI CITELIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

OcHOBBI
CrelUaIbHON bubnuotexa [JOK
3.1 | reopun 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEIILHOCT 97¢c
u
Hroro no pazneny 4

Paszgen 4. KBAHTOBAS ®U3UKA

DJIEeMEHTHI bubnuotexa [JOK
4.1 | KBaHTOBOM 6 https://m.edsoo.ru/7f41c
ONTHKH 97¢
bubmuorexa [JOK
4.2 | CrpoeHue aToma 4 https://m.edsoo.ru/7f41c
97¢
bubmuoreka [JOK
4.3 | ATomHOE PO 5 https://m.edsoo.ru/7f41c
97¢
Hroro mo pazaeny 15




Pasznen 5. OJIEMEHTBI ACTPOHOMMUN 1 ACTPODU3UKU

DJIEMEHTBI bu6mmoreka [IOK
5.1 | actpoHomuu u 7 1 https://m.edsoo.ru/7f41c
acTpou3nKu 97¢c
Uroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE TTIOBTOPEHUE
OGoGmaromee bu6mmoreka [IOK
6.1 4 https://m.edsoo.ru/7f41c
MOBTOPEHHE
97c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB I10 08 4 !
I[TPOTPAMME

IPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

10.1

[IpoBepsieMbie IpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM
00pazoBaTebHON MTPOrpaMMbl CpEIHETO 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha HpUMEpax pojib U MecTo (U3UKU B
(GOpMUPOBAHUN COBPEMEHHON HAYYHOM KapTHUHBI MUDPA, B Pa3BUTUU
COBPEMEHHOM TEXHMKHM M  TEXHOJOTMH, B  IPAKTUYECKOH

JIESATEIbHOCTH JI0JeH

10.2

VY4uThIBaTh TPAaHUIBl NPUMEHEHHS M3YYEHHBIX (DU3NYECKHX
MOJEIIEH: MaTepuaabHas TOYKa, WHEPLHAIbHAs CUCTEMa OTCUETa,
a0COJIIOTHO TBEPZIOE TENO, UJICANIbHBIN I'a3; MOJEIN CTPOEHUS Ta30B,
JKUJKOCTEN M TBEPIBIX TEJI, TOUCYHBIM NEKTPUUECKUN 3apsa — IPU

pemiCHUN (I)I/ISI/I‘-ICCKI/IX 3aaad

10.3

PacnioznaBaTth ¢pusnueckue sBiIeHUs (IIpolLiecChl) U OOBACHITH UX
Ha OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETUYECKOU
TEOPUM CTPOECHMS BELIECTBA U JIEKTPOAMHAMHUKU: PABHOMEPHOE U
pPaBHOYCKOPEHHOE  MNpPSAMOJMHEHHOE  JBU)XKEHHE, CBOOOAHOE
najeHue  Tel, JBHXKEHHE 10  OKPY)KHOCTH,  HHEpLHS,
B3auMojeiictBue Ten; auddys3us, OpOYHOBCKOE JBHKEHHE,
CTpOEHHE KHUAKOCTEH U TBEPIBIX TeJl, U3MEHEHHEe 00BbEMaA Tel MpH
HarpeBaHUu (OXJIAXJAEHHM), TEIIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCallus, MJIaBJI€HNE, KPUCTAIIN3AUs, KUIIEHUE, BIaXKHOCTb
BO3/lyXa, IIOBBIIICHHE [JaBJIEHUS Tra3a IPU €ro HAarpeBaHuUU B

3aKpPBITOM COCYAC, CBA3bL MCKAY MMapaMETpaMU COCTOSAHUS Tra3a B




H3o0Iponeccax; 3JICKTpUu3auus T, B3aUMOJICHICTBUE 3apAaa0B

10.4

10.5

10.6

10.7

OnuchiBaTh MEXaHUYECKOE JIBUXKCHUE, HCIONIb3Ys (U3HUecKue
BCIIMYMHBI:  KOOpJAMHATA, IyTh, MEPEMEIICHUE, CKOPOCTb,
yCKOpeHHe, Macca Teja, CHla, HMITYJIbC Tela, KHHEeTHYeCKast
SHEPrusl, MOTCHIMAIbHAS JHEPrHs, MeXaHuueckas pabora,
MEXaHUYECKask MOIIHOCTh; MPH ONMHUCAHWU TPABHIBLHO TPAKTOBATh
(bU3NUEeCKU CMBICT HCIOJIb3YEMBIX BEJIMYWH, UX OOO3HAYCHUS H
CMUHMIBI,  HAXOAUTh  (OPMYJIBI,  CBA3BIBAIOLIME  JAAHHYIO
(GHU3MYECKYIO BEJIMUYMHY C IPYTUMH BEIMYAHAMU

OnuceiBaTh W3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC
SIBIICHUS, HCIIOJIb3Ysl (U3MUYECKUE BCIMYMHBI: JIaBJICHHUE rasa,
TEMIIEpaTypa, CPEAHSS KHHETHYECKAas DSHEPrus XaOoTHYECKOTO
JIBMDKEHHUSI MOJICKYJ, CpPEIHEKBaJpaTH4Has CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS OHeprus, pabora rasa,
KOA()(PUIMEHT TMOJIE3HOTO JEHUCTBHS TEIJIOBOTO JBUTATENS; IMPHU
ONMKMCAHWW  MPaBUJIBHO  TPAKTOBATh  (U3UYCCKHUI  CMBICI
UCIIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYCHUS U CIMHHUIIbI, HAXOAUThH
(bopMyIibl, CBSA3BIBAIOIINME JaHHYIO (DU3MUYECKYIO BEIMUYUHY C

JIPYTMMH BEIUYUHAM

OnucelBaTh HM3Y4YEHHBIE DJIEKTPUUECKHE CBOWMCTBA BEUIECTBA U
AIIEKTpUYECKUE sBJIEHUS (IIPOLECChl), HUCHOIB3YyS (pU3MUecKue
BEJIMYMHBI:  JJIEKTPUYECKUH  3apsl,  DJIEKTpUYECKoe  ToJe,
HaNpsDKEHHOCTH TI0JI, MOTEHIMAJ, PAa3HOCTh MOTEHIUAJIOB; IIPH
ONHCAaHUM  MPaBWIBHO  TPAKTOBaTh  (U3MYECKHH  CMBICIT
MCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHHUS M €IUHHIIbI; YKa3bIBATh
(GopMyIibl, CBS3bIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIUYMHY C

APYyruMu BCIIMUMHaAMU

AHAIM3UPOBATh (PU3UYECKHE MPOIECChl M SBICHUS, WCIIONb3YS
(bu3nYeCKre 3aKOHBI U MIPUHIIUIIBL: 3aKOH BCEMHUPHOTO TATOTEHHS, I,
I m II 3akonsl HplOTOHA, 3aKOH COXpPaHEHHS MEXAHUYECKOU
SHEPIruM, 3aKOH COXPAHEHWS HMMIYJIbCa, MPUHIMI CYNEPHO3UIUU
CWJI, NPUHUMUII PABHOINPABUS HWHEPLUUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS BELIECTBA, TA30BbIE
3aKOHBI, CBS3b CpEIHEW KHUHETHUYECKOHW DHHEPTHH TEIMJIOBOTO
JBIDKCHUSI MOJIEKYJT ¢ aOCONIOTHON TeMIepaTypou, MepBhIi 3aKOH
TEPMOJMHAMUKU; 3aKOH COXPAHEHUS BJIEKTPUUECKOTO 3apsi/ia, 3aKOH
Kymnona; mpu 3TOM pa3nudarh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA,

€ro MaTeMaTH4eCKOE BBIPAKCHHE W YCJIOBHs (TpaHHUIBI, 00J1acTH)




MNPUMCHUMOCTHU

10.8

OOBSACHATH OCHOBHBIC MPUHIUIBI JCHCTBUS MAalIMH, NMPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3NU4aTh YCIOBHUA HX O€30MacHOrO

HUCIIOJBb30BaHUs B HOBCC,Z[HCBHOﬁ KHN3HU

10.9

10.10

BBIMONHATE  9KCIIEPUMEHTHI [0 WCCIEAOBAHHIO  (DU3MUYECKHX
SIBIICHUI M TIPOIIECCOB C HCIIOJIb30BAHUEM TIPSMBIX U KOCBEHHBIX
U3MEpeHuil; mpu 3ToM (opMyIHpoBaTh NpodiieMy (3amady) H
TUIOTEe3y Y4eOHOro SKCIEpUMEHTa, COoOMpaTh YCTaHOBKY W3
MPEIOKEHHOTO 00opy0BaHus, IPOBOJTUTH OTIBIT "

(bopMynHUpOBaTh BBHIBOJIBI

OCYH_IGCTBJ'IHTB NpsAMbIC KW KOCBCHHBLIC H3MCPCHHA (I)I/I?»I/I‘IGCKI/IX
BCJIMYHH; IIPHU 3TOM BBI6I/IpaTL ONTHMAJIBHBIN CcII0cO0 HU3MCPCHUA U
HCIIOJB30BaTh HU3BCCTHBIC MCETO/bI OLCHKH HOFpCHIHOCTef/'I

U3MEPEHUIN

10.11

HccnenoBath 3aBUCHUMOCTH MEXIY (U3NYECKUMHU BEJIUYMHAMU C
MCIIOJIb30BaHUEM MPSMbBIX M3MEPEHUM; MPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUpPOBaTh pe3yNbTaThl MOTYyYEHHOW 3aBHCHUMOCTH
(bU3HYEeCKUX BEIMYMH B BUC TAOMUIl U TPaQUKOB, JENIaTh BBIBOJIBI

0 pe3yJibTaTaM HCCIIeA0BaHUS

10.12

10.13

10.14

Cobmoiate mpaBuia 0€30MacHOro Tpylda NpU  IPOBEACHUH
UCCIIEIOBAaHUM B pamMKax Y4eOHOro SKCIEepHMEHTa, Y4eOHo-
UCCIIEI0BATEIbCKON U MPOEKTHON JESITEIbHOCTH C UCIOIb30BaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1TaOOpaTOPHOTO 000PYAOBAHUS

Pemmath pacuétHble 3a1a4u ¢ SBHO 33JaHHOMN (DPU3UYECKON MOJIEINbIO,
UCTIONB3YS (PU3MYECKUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHAlM3a
YCIIOBHSl 3aJladyd  BbIOMpATh (PU3UUECKYIO MOJIETIb, BBIIEIATH
¢usznueckue BeNUUYMHBI U (QopMysbl, HeoOXonuMmble s €€
pelieHns, IMPOBOAUTHL pacy€Tbl H  OLCHUBATH  PEAIBHOCTH

MOJIyYEHHOT0 3HaUeHUs (PU3MUECKOI BEIIMYMHBI
Pemarp  kayecTBEHHbIE  3aJaud:  BBICTpaUBaThb  JIOTMYECKH
HEIIPOTHBOPEUYMBYIO  IIEMOYKY pACCYyKJIECHHM C ONOpoM Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U CbI/I?;I/ILIeCKI/Ie SIBJICHUSA

10.15

Hcnonp3oBaTh NpHU pElIEHUH Y4YEOHBIX 3aJad COBpPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU MJI1 TOMCKA, CTPYKTYpUpPOBaHUS,
MHTEPHpPETallMi U NPEICTaBICHUs Y4eOHOH M HAay4YHO-TIOMYJISIPHOU
uHpOpMallUK,  TOJYYEHHOH M3  Pa3lMYHbIX  HCTOYHUKOB;

KPUTHYECKH aHATU3UPOBATh MOTy4aeMyro HH(OpMaInio




10.16

10.17

[TpuBOANTE TpPUMEPHI BKJIAAA POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOJIOTHI

Vcnonb30BaTh TEOPETUYECKHUE 3HAHUS 1O (PU3UKE B [TOBCETHEBHOM
KU3HM A1 oOecriedeHHus O€30MacHOCTH Ipu  OOpallleHuH ¢
npubopaMl M TEXHUYECKUMHU YCTPOICTBaMH, Ul COXpaHEHHUS
300pPOBbSI U COOJIOAEHHS HOPM SKOJOTMYECKOTO IOBEICHUS B

OKpY>Karolleu cpene

10.18

11 KJIACC

PaGoTtath B rpynme C BBIINOJHEHHEM pPAa3IUYHBIX COLHUAIbHBIX
poJiel, MIaHUPOBaTh pabOTy TPYIIIBI, PallMOHATIBHO PACIpPEIEsATh
00s13aHHOCTH H IUJIAHUPOBATH JEATEILHOCTh B HECTAHIAPTHBIX
CUTYaIlUsIX, aJICKBAaTHO OLICHUBATH BKJIAJ KaXKJIOT0 M3 YYaCTHHUKOB

TPYNIBI B peLIEHUE pacCMaTpUBAeMO MPOOIEMBbI

Kon

IIPOBEPSIEMOTO

pe3yJsbrara

11.1

[IpoBepsiemble MpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
00pazoBaTebHON MPOTrpaMMbl CPEIHETO 001Iero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha HpUMEpax pojb U MecTo (HU3UKU B
(bopMHpPOBaHNN COBPEMEHHOIN Hay4HOIH KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHMKM M  TEXHOJOTMH, B  IPAKTUYECKON
NEATeTLHOCTH JIIOJIeH, IIEJIOCTHOCTh M €IUHCTBO (PU3HUECKOU

KapTHHBI MUpa

11.2

11.3

YYuThIBaTh TPaHUIBl MPUMEHEHHS HM3yYCHHBIX (PH3MUECKUX
MOJIeNIel: TOUEUHBIN IEKTPUUECKUIl 3aps], siepHas MOJIENIb aTOMa,
HYKJIOHHAsi MOJeJIb aTOMHOIO fJpa NpU pPELlIeHUH (U3NIECKUX
3aj1ad

Pacno3naBath (pusznueckue sBneHus (Iporecchl) U OObSICHITh UX Ha
OCHOBE 3aKOHOB DJIIEKTPOAMHAMUKMA W KBAaHTOBOH  (PH3UKH:
AIIEKTpUYECKasi MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE  JIEHCTBMS ~ TOKa,  B3aUMOJICHCTBHE  MarHUTOB,
DIIEKTPOMArHUTHAS HMHIYKIHWS, ACWCTBHE MAarHUTHOTO TIOJIS Ha
NPOBOJHUK C TOKOM M MIBIDKYIIMICS 3apsijl, SJIEKTPOMarHUTHBIE
KoJIe0aHHUs M BOJHBI, NPSMOJIMHEWHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe, TpelomiieHHe, UHTeppepeHuus, aAudpakuus ¢
MOJISIpU3AIUs CBETa, TUCTIEPCHUsS CBEeTa, POTOANEKTpUIECKU dPPeKT
(botorddexT), cBeTOBOE NaBJICHWE, BOZHMKHOBEHUE JIMHEWYATOTO

CIICKTpa aroMa BOAOpOJdd, CCTCCTBCHHAd MW  HUCKYCCTBCHHaA




PaaOAKTUBHOCTh

11.4

11.5

OnucelBaTh H3Y4YEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUECKUE,
MAarHuTHBIC, OIITHYCCKHUC, SJICKTPUYICCKYTO IMPpOBOANMOCTD
pa3IMYHBIX CpEel) M DIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCTIONB3Yysl (U3NYECKHUE BEIMYHMHBI: AJICKTPUUCCKUI 3apsii, Ccuiia
TOKa, 3JICKTPUIECKOE HANPSHKEHUE, SJCKTPUIECKOE COIPOTHBIICHHE,
pasHocth notennuanos, IJ1C, paboTa Toka, HHIYKIUS MarHUTHOTO
noisi, cuia Ammnepa, cuina JlopeHIla, WHIYKTHBHOCTh KAaTYIIKH,
DHEPTHUs IEKTPUUECKOTO ¥ MAarHUTHOTO IOJICH, TIEPUOJ U Y4acTOTa
Koie0aHul B KoJIeOAaTeIbHOM KOHTYpE, 3apsii U CWiIa TOKa B
Mpolecce  TapMOHMYECKHUX  AJICKTPOMATHUTHBIX  KOJIEOAHUI,
(OKyCHOE pacCTOSHHE W ONTHYECKAsl CHJIA JIMH3bI, NPH OIMHUCAHUH
NPaBWIbHO TPAKTOBaTh (PU3MYECKUH CMBICT  HCIOJIB3yEeMBIX
BEJIMYMH, UX OO0O3HAUeHUs W €AMHHULBI; YyKa3blBaThb (QOPMYJIbL,
CBSI3BIBAIOIME JAHHYI (U3UYECKYI0 BEIUYUHY C JAPYTHMH

BCINYHNHaAMH

OnuceiBaTh  U3Y4YECHHBIE KBAHTOBBIE SIBIEHUS M IPOLECCHI,
UCHOJIBb3Ys (pU3MUECKHE BEIMUYMHBL: CKOPOCTb 3JIEKTPOMATrHUTHBIX
BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, SHEPTUS U UMIYJIbC (POTOHA,
Iepuoj IMojypaclana, HHEpPrus CBSA3M AaTOMHBIX AIep; NpHU
ONMMCAHWU  TPaBWJIBHO  TPAKTOBAaTh  (PU3MYECKUH  CMBICIT
UCIOJIb3YeMbIX BEJTMYMH, X 0003HAUYEHUS U €IUHUIIBI; YKa3bIBATh
(GopMynbl, CBS3BIBAIOIINE JaHHYIO (U3MYECKYI0 BEIUYUHY C
JIpPYrUMHU  BEJIMYMHAMM, BBIUHUCIATH 3HAY€HUE  (PU3NUYECKOU

BCIIMYHMHBI

11.6

AHanu3upoBath (U3MUECKHE MPOLECChl U SBIEHUS, HCIONb3Ys
¢usmueckue 3aKOHBI W MPUHIMIBE: 3akoH OwMa, 3aKOHBI
MOCJIEIOBATEIBHOTO M NAapaJlJIeIbHOTO COEIMHEHMs MPOBOIHUKOB,
3akoH JDxoyns — JleHma, 3aKOH 3JIEKTPOMAarHUTHOM WHIYKLWH,
3aKOH  NIPSIMOJIMHEMHOrO  PAacIpOCTPaHEHMsI  CBETA,  3aKOHBI
OTpaXEHMsI CBETAa, 3aKOHBl IIPEJIOMIIEHHMSI CBETA, YPAaBHEHHE
OlinmreitHa g GoTtorddekra, 3aKOH COXpaHEHUsI YHEPTUHU, 3aKOH
COXpaHEHHUs HMIYJbCa, 3aKOH COXPAHEHHS JJIEKTPUUYECKOTO
3apsAza, 3aKOH COXPaHEHHs MacCcOBOIO 4HcCIla, nmocTyinaTel bopa,
3aKOH paJUOAaKTUBHOI'O pacmaja; Mpu 3TOM pa3andarb CIOBECHYIO
(GOpMyIUpPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPDAXKEHUE WU

ycioBus (rpaHullbl, 00J1aCTH) MPUMEHUMOCTH

11.7

Onpenen;m; HaIpaBJICHUEC BEKTOpa HMHAYKIIMKM MArduTHOI'O IIOJIA




MIPOBOJIHUKA C TOKOM, CUJIbI AMriepa u cuibl Jlopenia

11.8

CtpouTh W ONKUCHIBaTH HM300pa’KE€HUE, CO3[aBa€MOE IIJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BEIONMHATE  3KCHEPUMEHTBI TIO0  WCCIICIOBAHUIO  (U3NYCCKUX
SIBIICHUI M TIPOIIECCOB C HCIIOJIb30BAHUEM TIPSMBIX U KOCBEHHBIX
W3MEPEHHH; TIpu AToM (opmyaupoBaTh MpodieMy (3amady) u
TUINOTE3y Y4eOHOTO OKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEJIOKEHHOTO obopynoBaHwus, MIPOBOHTH OTIBIT "

(bopMyITUpPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

OCYHIGCTBJISITI) NpsAMbIC W KOCBCHHBIC H3MCPCHUA (1)H31/I‘ICCKI/IX
BCJIMYHH; IIPHU 3TOM BBI6I/IpaTL ONTHUMAJIBHBIN CIOCO0 U3MCPCHUA U
HUCIIOJIB30BAaTh HU3BCCTHBIC MCTOABI OLICHKH HOFpeHIHOCTeﬁ

U3MEPEHUMN

Hccnenosars 3aBUCUMOCTH buznyeckux BEJINYUH c
HCIIOJIb30BAaHUEM IIPSMBIX U3MEPEHUM; IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DMKCHpOBaTh pe3yibTaThl MOJYYEHHOW 3aBHCHMOCTHU
(bu3nUecKrux BEIMYMH B BHUJE TaOJIUI U IpaduKOB, JeJIaTh BBIBOJIBI

10 pe3yJibTaTaM MCCIeI0BaHUS

Cobmoate mpaBuia 0e30MacHOro TpyAa MpU  MPOBEJCHHUH
uccie0oBaHUN B paMKax y4eOHOro »JKCIepUMEHTa, YydeOHOo-
UCCIIE0BATENIbCKON u MIPOEKTHOMN NesATEeTbHOCTU c
UCIIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOHCTB M J1a00paTOpHOTO

obopynoBaHUs

Pemars pacuérHble 3a1a4u C SIBHO 33/1aHHOM (PU3NYECKON MOJIETBIO,
UCTIONB3YS (PU3MYEeCKHe 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHaIn3a
YCIIOBHS 3aJladyd  BBIOMpATh (PU3WYECKYIO MOJIETb, BBIICIATH
¢usznyeckue BeTUYMHBI U (opMmynbl, HeoOXoauMmble IS €€
pelieHns, IMPOBOAUTHL pacy€Tbl U  OLEHUBATH  PEAIBHOCTH

MOJIyYEHHOT0 3HaUYeHUs (PU3MUECKOI BEIMYMHBI
Pemate  KayeCTBEHHbIE  3aJa4yd:  BBICTPAaMBaTb  JIOTMYECKU

HEIIPOTHUBOPEUYMBYIO  IIEMIOYKY pACCYy)KJIECHHMM C ONOpOM Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U CbI/I?,I/ILIeCKI/Ie SIBJICHUSA

11.15

Hcnonp3oBaTh mpU peUIEHUH Y4eOHBIX 3a7ad COBpPEMEHHbBIE
MH(OPMaLIMOHHBIE TEXHOJOTUU MJIi TOMCKA, CTPYKTYpPUPOBaHMS,
MHTEPHpETallii U TPEACTaBICHUs YUeOHOH M HAay4HO-IOMYJISIPHON
uHpOpMaLlUK,  TOJNYYEHHOM M3  Pa3lWYHbIX  MCTOYHUKOB;

KPUTHYECKH aHATU3UPOBATh MOTy4aeMyro HH(OpMaInio




11.16

11.17

11.18

11.19

OOBSICHATH MPUHIIMITEI ASHCTBHUS MAIIWH, IPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3jinyarh YCJIOBHUS MX O€30IaCHOrO MCIIOJIb30BAaHUS B

HOBCCI[HCBHOfI KHU3HHU

[TpuBOIUTH IpUMEPHI BKIIaJJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
¢bu3MKOB B  pa3BUTHE HAayKd, B OOBSCHEHHE IPOLIECCOB

OKpYKaroIEero MUPa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUI

Hcnonp30BaTh TEOPETUUECKHUE 3HAHUS MO (U3UKE B MOBCETHEBHOM
KU3HM I obOecrieueHHst O€30MACHOCTH TPU  OOpaIieHud C
npubopaMd M TEXHMYECKUMHU YCTPONCTBAMH, [UIsI COXPaHEHUS
3I0pPOBbS U COONIOJIEHUS] HOPM DKOJIOTUYECKOTO TIOBEJICHUS B
OKpY>Karolleu cpee

PaboTatp B rpyrmie ¢ BHIMOJIHEHHUEM Pa3IUYHBIX COIHMATIBHBIX POJIEH,
IUIAHUPOBATh ~ pabOTy  TPyNImbl, PpalUMOHAIBLHO  paclpeiessiTh
00sI3aHHOCTH " IJIAHUPOBAThL JACATCIIBHOCT B HCECTAHAAPTHBIX
CUTYyallMsIX, aJeKBAaTHO OICHMBATh BKJIAJ KaKJOTO M3 YYaCTHHKOB

TPYIIIBI B PELICHUE PAaCCMATPUBAEMOM MPOOIEMBI

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pasnena

Konx mposepsiemoro
JJIEMEHTa

[IpoBepsiemble 3JIEMEHTHI COACPIKAHUS

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®us3uka — Hayka o mnpupone. Hayunbie
METOJbl II0O3HAHUS OKPYXKAIOLIEro MHpA.
Ponp skcnepumeHTa ¥ TeopuM B IpoIECCE

IMO3HaHUA NPUPOIBI. 3KCHCpI/IMeHT B (I)I/I3I/IK6

1.2

MonenupoBanue (GU3NYECKUX SBICHHUA U
MPOIIECCOB. Hayunblie TUTIOTE3BI.
®usnueckue 3aKOHbl U TEOpUH. | paHUIIBI
MIPUMEHUMOCTH (bU3UIEeCKUX 3aKOHOB.
[Ipuamun coorBercrBusa. Poimb u  MecTo
¢u3uku B (HOPMUPOBAHMM COBPEMEHHOMN
Hay4YHOW KApTUHBI MHpA, B TMPAKTHUYECKOM

NEeITEILHOCTH JTIOIEH

MEXAHHWKA

2.1

KMHEMATHKA




2.1.1

Mexanndeckoe JABHKCHUC.
OTHOCUTENBHOCTh MECXaHHUYCCKOTI'O

neuxkenus. Cucrema orcuéra. TpaekTopus

2.1.2

[Tepemenienue, cKOpocTh (CPeaHsIsE CKOPOCTb,
MTHOBEHHAas  CKOpPOCTb) U  YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKLUUU Ha OCU
CHUCTEMBI KOOp/MHAT. Crnoxenue

MEePEMEIICHUN U CII0AKEHUE CKOPOCTEH

2.13

2.14

PaBHOMepHOE u PaBHOYCKOPEHHOE
npsMOJIMHEItHOe  ABIKeHue.  ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUs, HyTH U  [epeMeuieHUs

MaTepHaHLHOﬁ TOYKH OT BPEMCHHA

CBobOosiHOE najieHue. Y cKopeHue

CBOOOIHOTO MaIcHUS

2.1.5

KpuBonunelinoe nBuxenue. PaBHOMepHOe
JABHUXXCHUC MaTepHaHBHOﬁ TOYKH 110
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEIHAs
CKOpOCTb. [Iepuon " 4acToTa.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHnueckue  ycTpoWcTBa:  CIIMJOMETP,
JBUKEHHE CHapsJIOB, LIEMTHbIE U PEMEHHbIE

nepeaadu

2.1.7

[IpaxkTrueckue paboTHI. N3mepenune
MIHOBEHHON  ckopoctu.  HccnenoBanue
COOTHOILEHUS MEXIY NyTSAMH,
MIPONICHHBIMU TEJIOM 32 IOCIIEN0BATENbHbBIE
paBHBIE  NPOMEKYTKH  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBUJKEHUHU C HaydalbHOMU
CKOpPOCTBIO, paBHOM Hymwo. M3ydeHue
JBUKEHMSI 1IapUKa B BA3KOM JKHUIKOCTH.
N3yuenne nBwKeHUs Tena, OpPOIIEHHOTO

TOPHU30HTAJIBHO

2.2

JTMHAMUKA




221

[Tpunimn OTHOCHUTEIBLHOCTHU Tamumes.
IlepBbii 3akoH Herorona. MuepumanbHbie

CHCTEMBI OTCUéTa

222

223

224

225

2.2.6

227

Macca tena. Cuna. [Ipunuun cynepno3unuu

CHUJI

Bropoii 3akon HproToHa Jy1si MatepualibHOM
TOYKM B HHEPLUUAIBHOM CHUCTEME OTCYETa
(UCO). Tperuit 3akon HproToHa s

MaTCpraJIbHBIX TOYCK

3akoH  BcemupHOro TaroreHus. Cuna
TsokecTd. IlepBas kKocMuueckass CKOPOCTb.

Bec Tena
Cuia ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJBKEHHS W CHJIa TPEHHS  IIOKOS.
Koadduument TpPEHMUSL. Cuna
CONIPOTHBIIEHUS TpU JIBXKEHUHM Tejla B

KHUIKOCTHU UJIM T'a3c

HOCTyHaTeJ'IBHOG )51 BpamaTCJIbHOC

JABHIKCHUC a0COJIFOTHO TBép,I[OFO TCI1a

2.2.8

229

Moment CWJIBI OTHOCHUTEIILHO ocH
BpALLEHUS. [Inego CUJIBIL. YcaoBus

paBHoBecus TBEpAoro Tena B UCO

TexHuueckue yCTpOMCTBA: MOJIIUITHUKH,

ABUIKCHUC NUCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpaxkTrueckue paboThI. N3yuenne
JBUKEHMs OpycKa MO HaKJIIOHHOMU IMJIOCKOCTH
noj NeicTBUEM HECKOJIBKUX CHIL
Uccnenosanune 3aBUCHUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIINX B
nepopMupyeMoil TpyKMHE U PE3HHOBOM
oOpasiie, OT BEJWYMHBI HX JAedOopMaIHH.
Uccnenosanue YCIOBUM paBHOBECHS

TBépIIOFO TCJ1a, UMCIOIICTO OCh BpalllCHUSA




3AKOHBI COXPAHEHMA B MEXAHUKE

Wmmynec marepuanbHOW TOYKH, CHCTEMBI
2.3.1 MaTepUaJIbHBIX TOuYeK. KMMmynbc cuiibl u

HU3MEHCHUEC UMITYJIbCa TCJIa

530 3akoH coxpaHeHuss wummyinbca B HCO.
PeakTBHOE IBHKECHUE

233 Pabora criet

234 MomHocTh CHITEI

235 Kunernueckas OHCPIruAa MaTepHaHBHOﬁ

TOYKH. Teopema 0 KHHETUYECKON SJHEPTUU

[TorennmaneHass sHeprus. I[loTeHnumanbHas

36 SHEprus YIIpyTO nedpopMUPOBaHHOM

73 npyxuHbl. lloTeHnmManbHas sHeprus Tena

BOJIM3HU IIOBCPXHOCTHU Semnu

[loreHnmansHble U HEMTOTEHIMATBHBIE CHIIBI.
CBs3p palbOThl HENOTEHLUMAIbHBIX CHUJI C
2.3.7 M3MEHEHUEM MEXaHUYECKOM SHEPTUU
CHUCTEMBI  Tell. 3aKkoH COXpaHEHHS

MEXaHWYECKON IHEPTrUn
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

539 TexHu4eckue ycTpoucTBa: IBUKECHUE PAKET,
BOZOMET, KOIIEp, IPYKUHHBII UCTOJIET

[Ipaktnyeckue pabGotbl. HM3ydyeHue cBs3M
5310 CKOpOCTEH TeNm TpHU HEYNpyrom ymape.
HccnenoBanne cBsizu  paboOTBl  CUJIBI €

W3MEHEHNEM MEXaHNYECKOW YHEPTUH Tela
3 MOJIEKVJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

OCHOBHBIE  TIOJOXKEHUS  MOJIEKYJSPHO-
311 KUHETHYECKON TEOPHH. bpoyHoBckoe
3.1 neuxenne. Juddysus. Xapakrep 1BUKEHUS

M B3aUMOJIEHCTBUS YaCTHI] BEIIECTBA

310 Mojgenu CTpoeHUs Ta30oB, MKUJIKOCTEH U

TBEPABIX Tel ¥ OOBSCHEHUE CBOMCTB




B€IICCTBA HAa OCHOBEC 3THUX MO,HCHCﬁ

3.13

3.14

3.1.5

3.1.6

Macca wmounekyn. KonudecTBo BeliecTna.

[TocTostnuas ABoraapo

TennoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [lkana remneparyp Llenscus

Mopnens  uneanbHoro rasza. OcHOBHOe
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON

TCOpHUU UACATBHOI'O ra3a

AOcomoTHass ~ Temmeparypa Kak ~— Mepa
CpeHEe KMHETHUYECKOW SHEPIruM TEIIOBOIrO
JBH>KeHUA dacTtul rasa. [llkamna temmneparyp

KenpBuna

3.1.7

3.1.8

VpaBuenue Kianeiipona — Mengeneesa.

3akoH /lambToHa

l'azoBblE ~ 3aKOHBI. Msonponeccer B
uaeaIbHOM rase C MOCTOSIHHBIM
KOJIMYECTBOM BELIECTBA: U30TEPMa, U30X0pa,

nzobapa

3.1.9

TexHudeckue  yCTpOWCTBA:  TEPMOMETD,

6apomeTp

3.1.10

[IpakTnyeckue pabotel. M3mepenue maccol
BO3/yXa B KJIACCHOM KOMHATe.
Hccnenosanue 3aBUCHUMOCTH MEXIY
rapaMeTpamMl  COCTOSIHUSL — pa3peKEHHOTO

rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

TepMO)II/IHaMI/I‘-IeCKaH cucrema. BHYTpeHHSISI

3.2.1 SHEPIHUsl TEPMOJUHAMUYECKOM CHUCTEMBI M
COCOOBI €€ N3MEHEHHUS
Koanuectso TEIIOTHI u pabora.

322 Buytpennss SHEPTUS OJTHOATOMHOTO
HJEAJIBHOTO Ta3a

323 Buasl Temmonepenayu: TEMIONPOBOIHOCTD,

KOHBEKLIUs, U3Iy4eHHue. TermtoéMKOoCTh Tea.




324

VaenbHas TEIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOTICPLEaauc

[IepBbrit 3aKOH TEPMOJUHAMUKH.
IIpumenenne IIEPBOTO 3aKOHA
TEPMOJIUHAMUKH K U30IIPOLECCaM.

I'padmueckas unTepnperanus paboThl ra3a

3.25

TeroBble MamuHbl. [IpuHIMIOBL IEWCTBUS
TEIIOBBIX MaIlIiH. [IpeoOpazoBanms
SHEPTUHU B TEILJIOBBIX MaIlliHaX.
Koaddumnuent monesnoro aercTBus (naiee
— KII[I) termoBoit mammusl. [{ukn Kapao u
ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3aKOH TEPMOIUHAMUKHU.
HeoOpaTtumocTh mporeccoB B HPHUPOE.
TennoBele  ABUTATENH.  DKOJIOTUYECKUE

po0JIEMBI TETIIO3HEPTETUKU
TexHuueckue YCTpOMCTBA:! JIBUTaTeIIb
BHYTPEHHETO Cropasus, OBbITOBOM
XOJIOINIBHUK, KOHTUIITUOHED
[IpakTnueckue paboTHI. N3mepenune

YAEIBHOMN TEIIIOEMKOCTH

33

#HH#Par##AI' PEI’ATHBIE COCTOSAHIMA BEILIECBA. ®A30BBIE

ITEPEXO/IbI
[TapooGpazoBanue u KOH/JICHCALUS.
331 Hcnapenne u kuneHue. YenbHas TeIioTa
o napooOpa3oBaHUsL. 3aBUCUMOCTh
TEMIIEPATYPhI KATICHUS OT JABJICHUS
330 AOCONIOTHAST U OTHOCHUTENIbHAS BIAXHOCTH
o Bo3ayxa. Hacelennslit nap
Teépnoe  Ttenmo.  Kpucrammmdeckue u
133 amopdHbIe Tema. AHU3ZOTPONHS CBOWCTB
o KPUCTAJLJIOB. Kunkue KpUCTAJUIBIL.
CoBpeMEHHbIE MaTepHUATbI
334 [lnaBneHne m Kpuctasmuzauus. ¥YJIeabHas




TCIJIOTA ITJIaBJICHUA. CY6J'II/IMaHI/I${

3.3.5 YpaBHEHHE TEIIOBOTO OajlaHca
TexHudeckue YCTpPOWCTBA: TUIPOMETP H
MICUXPOMETP,  KaJIOPUMETpP,  TEXHOJOTUHU
3.3.6 IIOJIyYEHUSI COBPEMEHHBIX MaTepualoB, B
TOM qrcie HAaHOMAaTEPHAJIOB, u
HaHOTEXHOJIOTUU
337 [IpakTueckue paboTHI. N3mepenue
o BJIQXKHOCTH BO3/1yXa
4 SOJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpuzauusi Tel. OJEKTPUUYECKUH 3apsl.
o JIBa Bua SIEKTPUYECKUX 3apsi/IOB
[IpoBoaHMKHY, TUBJIEKTPUKU u
4.1.2
MOJIYIIPOBOIHUKH
4.1.3 3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kymnona
Onektpuueckoe mone.  HampsxEHHOCTH
415 INEKTPUYECKOTO TOJIS. [IpuHnun
o cynepno3unuu. JluHMM  HanpsKEHHOCTH
ANEKTPUYECKOTO TTOJIS
41 416 Pabota cui 3MEeKTPOCTATUYECKOrO  TMOJISL.
ITorenmman. Pa3zHocTh MOTEHITHAIOB
[IpoBOAHUKY U JAUAIEKTPUKH B MOCTOSITHHOM
4.1.7 NEKTpUYECKOM  Tmosie.  J{ManexTpuueckas
MIPOHUIIAEMOCTh
ONEKTPOEMKOCTD. Kongencarop.
4.1.8 DIIEKTPOEMKOCTh TUIOCKOTO KOHJEHCATopa.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHudeckue yCTPOMCTBA:  AJIEKTPOCKOIL,
419 JNEKTPOMETP, IJIEKTPOCTaTHUECKas 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB,
KOHAEHCATOP, KCEPOKC, CTPYHHBIA PUHTEP
4.1.10 [IpakTrueckue paboTHL. Nsmepenne




3J'ICKTpOéMKOCTI/I KOHACHCaTOopa

4.2

I[MOCTOSIHHBIN DJIEKTPUUYECKHNI TOK.
TOKU B PA3JIMYHBIX CPEJAX

4.2.1

VcaoBus CYIICCTBOBAHMUA IIOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKaA. WCcTOYHUKH TOKA.

Cuia Toka. IlocToOSIHHBINA TOK

422

Hanpsioxenue. 3akon OMa 1151 ydacTka 1enu

4.2.3

424

DJIEKTPUYECKOE COMPOTUBJICHUE. Y IEJIBHOE
COIPOTHBIICHUE BEIIECTBA
[locnenosarenbHoE, napajuiesibHOE,

CMCIIaHHOC COCAMHCHHUC ITPOBOJHUKOB

4.2.5

4.2.6

PaGora snexTpuueckoro Toka.  3aKOH
Hxoyna — Jlenua

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

4.2.8

anekTpoaBkymas cuia (nanee — 2JC) u
BHYTpEHHEE  COINPOTUBIICHUEC HCTOYHHKA
Toka. 3akoH Oma i ToMHOU (3aMKHYTOM)

anekTpuyecko nenu. Koporkoe 3ambikaHne

DONeKTpOHHass  MPOBOJUMOCTb  TBEPABIX
METaJJIOB.  3aBUCHMOCTb  COIIPOTHUBIICHUS
METaJIOB oT TEMIIEPATyPBHI.

CBepxIpoBOIUMOCTh

429

4.2.10

OnexTpuueckuii TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

[TonynpoBoiHUKM. CobcTBeHHas 51
npUMecHast POBOJUMOCTb
MOJIynpoBOoIHUKOB. CBOIICTBa p-n mepexoa.

[TonmynpoBOTHUKOBBIE TPUOOPEI

4.2.11

4.2.12

ONEeKTpUYECKHI TOK B  JJIEKTPOJINTAX.
DNEeKTPOIUTHUYECKAS JUCCOLALUS.

DIIEKTPOIIN3
DIIEKTPUUYECKUI TOK B rasax.
CaMOCTOSTENbHEIN W HECAMOCTOSATEILHBIN

paspsa. Paznuunsie THUIIBI




4.2.13

4.2.14

11 KJIACC

CaMOCTOATCIIBHOI'O paspsaa. MomnHus.

ITna3ma

TexHudeckue  yCTpOMCTBA:  aMIEepMeTp,
BOJIETMETP, PEOCTaT, HCTOYHUKH TOKAQ,
AJIEKTPOHArpeBaTENIbHbIE npudopHl,
JNEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETpP  COIPOTUBIICHUS, BaKyyMHBII
MO, TEPMHUCTOPbI U (OTOPE3UCTOPSI,

HOJIprOBOIIHI/IKOBI)If/'I Auona, raJlbBaHUKa

IIpakTuueckue paboTHI. N3yuenue
CMEIIIaHHOTO COEANMHEHMSI PE3UCTOPOB.

N3smepenne DOJIC MCTOYHMKA TOKa U €ro
BHYTpPEHHETO conpoTuBicHus. Habmonenue

QJICKTPOJIN3a

Kon Koa nposepsiemoro

pasacia 9JICMCHTAa

[IpoBepsieMbIe 2I€MEHTBI COAEPKAHUS

4 SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAS UHAYKIUA

4.3.1

ITocTtostnHEIe MarHuTEl. B3amMmopeiicTBhe

MNOCTOAHHBIX MaroHuToB

4.3.2

4.3

MarnutHoe mosie. BekTrop MarHuTHOU
uHAyKnuy.  [IpuHOMND — cynepno3unuu.
Jluaun marnuTHOW wmHAykumu. Kapruna
JIMHAUM  MAarHuTHOW  WHAYKIUU  TIOJS

INOCTOAHHBIX MaroHuToOB

433

MaruuTtHO€E MOoJ€e MHPOBOJHUKA C TOKOM.
KapTuna nuHMil MOAs ITMHHOTO MPSAMOTO
MIPOBOJHMKA M 3aMKHYTOrO KOJIBLEBOIO
MPOBOJHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzanmopelicTBre MpoOBOAHUKOB

C TOKOM

434

Cuna Amrmiepa, €€ MOJyJib U HallpaBJICHUE

4.3.5

Cuna  JlopeHma, e€ Moaylb U




5

5.1

HanpaBjieHue. JIBWKeHHEe 3apsyKeHHOM
YaCTHUI[bl B OJTHOPOJIHOM MAarHUTHOM IIOJIE.

Pa6ota cuibl Jlopena

4.3.6 SIBiIeHME JIEKTPOMArHUTHOU UHAYKIIUU
4.3.7 IToTok BeKTOpa MarHUTHOW MHIYKLIUH
OJ1C WHYKIUU. 3akoH
4.3.8 .
ANEKTPOMAarHuTHOM MHAyKuuu Papanes
BuxpeBoe »anektpuueckoe moge. IJC
WHIYKIIMA B TPOBOJHUKE, IBIKYIIEMCS
439
MIOCTYIATEIbHO B OJIHOPOJIHOM
MarHuTHOM I0JI€
4.3.10 [TpaBuno Jlenna
NHIyKTUBHOCTS. SIBnenune
4.3.11
camouHaykuuu. J/1C camouHayKkuuu
DOHeprusi MarHUTHOTO TIOJISI KAaTYIIKU C
4.3.12
TOKOM
4.3.13 DJEeKTPOMAarHUTHOE I10JIE
TexHuueckne yCTpPOKICTBA: IOCTOSHHBIE
MarHHUTBI, AJIEKTPOMATHUTHI,
4.3.14 AIIEKTPOJBUraTENb, YCKOPUTEIH
JJIEMEHTAPHBIX ~ YaCTUIl, WHIYKIIMOHHAS
neyb
IIpakTrueckue paloThI. N3yuenue
MarHuTHOTO TIOJII KATYIIKA C TOKOM.
HccnenoBanne AEMCTBHS  MTOCTOSHHOTO
4.3.15
MarHbura Ha  pPaMKy C  TOKOM.
HccnenoBanue SIBJICHUS
AIIEKTPOMArHUTHON WHIYKITUU
KOJIEBAHUA 11 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Komnebarenpuast cucrema. (CB0OOOIHBIE
KojeOaHusl. ['apMoHHMYecKue KoyieOaHuUs.
[lepron, dacrora, ammauTyga u (dasa

KoJieOaHuii




[IpyXuHHBIA MassTHUK. MaTeMaTu4ecKuil

MassTHHUK

YpaBHEeHHE TapMOHUYECKHX KOJeOaHUM.
Kunemarnueckoe u JMHAMHYECKOe
OIIMCAaHHUE KOJeOATEILHOIO IBUKCHUS

[IpeBpamenue SHEPruu npu
rapMOHHMYECKUX  Koliebanusx.  CBs3b
aAMILUTATY/IbI KoJieOaHui UCXOIHOU
BCJIMYMHBI C aMIUTMTYIaMH KOJICOaHHH e

CKOPOCTHU U YCKOPCHUA

5.1.5

Konebartenbubiii  koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KoJIe0aHus B
uacaIbHOM  KOJIeOaTeIbHOM  KOHTYpE.
AHaJorusT MEXIy MEXaHHYECKUMU |
3JIEKTPOMAarHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

3aKkoH COXPAaHCHUSA SHEPTrUU B UACAIIBHOM

KoJie0aTeIbHOM KOHTYpC

Boinyx1eHHbIE MEXaHUYECKUE
KOJIEOaHUS. Pesonanc. Peszonancuas
KpHUBasl. BoinyxieHHbie

OJICKTPOMArdHuTHBIC KOJICOaHHS.

[lepemennbiii  Tok. CHHYCOMAANBHBIN

HepeMeHHLIﬁ TOK.

5.1.10

MomHocTh IIEPEMEHHOI0 TOKa.
AMIITUTYAHOE U JIEHCTBYIOIIEE 3HAYECHUE
CHWJIBI TOKA U HAIIPSDKEHUS

Tpancdopmarop. [IpousBoacTso,
nepeaaya u MoTpedieHre >IEKTPUYECKOM
SHEPrUHU. OKOJIOTMYECKHE PpHUCKH IIpU
IIPOU3BOJICTBE DIIEKTPUYECKONW HSHEPTUU.
Kynbrypa MCIIOJIb30BaHUs

AJIEKTPOIHEPTUU B OBCEAHEBHOM )KU3HHU

5.1.11

TexHnuueckue ycrpoiicTBa: celicmorpad,




5.2

5.1.12

SHCKTpI/I‘IeCKI/Iﬁ 3BOHOK, JIMHUH

QJICKTpoIICpcaavd

ITpaktudyeckue pabotel. HMccnenoBanue
3aBUCUMOCTH I€pUOJa MajblX KoJeOaHuM
rpy3a Ha HUTHU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccrnenoBanue nepeMeHHOro TOKa
B Lenu u3 H0CJIE10BATENBHO
COEIMHEHHBIX KOHJEHCATOpa, KATYLIKU U

pesucropa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

MexaHuueckue BOJIHBI, yCIIOBUS
pacnpoctpanenus. Ilepuoa. CkopocTh
pacrpoCTpaHeHHsT W JUIMHA  BOJIHBIL.

HOHepe‘IHLIG H IPOAO0JIbHBIC BOJIHBI

###Par#t## Natepdepeniys u nudpakuus

MCXaHHMYCCKHX BOJIH

523

524

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3ByKa

DNIeKTPOMarHuTHbIE  BOJIHBL. Y CIIOBUS
W3JIyYEHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

5.2.5

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:
OTpa)K€HUE, TPEIOMJICHUE, MOISpU3aLus,
mudpakmus, wHTepdepennus. CKOpocTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxama 3JIEKTPOMArHUTHBIX BOJIH.
[IpruMmeHeHne 31eKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHUMIBI pagUOCBA3UM U TEIEBUJICHUS.
Pannonokanus. DJIEKTPOMarHuTHOE

3arpsi3HCHUC oxpyxca}omeﬁ CpCabl

5.2.8

TexHu4eckue yCTpOMCTBA: MY3BIKAJIBHbBIC

UHCTPYMEHTHI, yIbTpPa3ByKOBas




JMUArHOCTHKAa B TEXHUKE U MEJHULUHE,
pamap,  paaMONpUEMHUK,  TEJIEBU30p,

anTeHHa, Tenedon, CBU-meun

53

OIITUKA

5.3.1

IIpssMonIMHEHOE pacpOCTPAaHEHHUE CBETA

B OJIHOPOJIHOM cpere. JIyu cBeta

532

OtpaxeHune cBeTa. 3aKOHBI OTPAXKEHUS
cgeta. [loctpoenre n300paXkKeHnii B TFIOCKOM

3epKasie

5.33

[penomienne cBeTa. 3aKOHBI MPETOMIICHHS
CBeTa. AOCOIOTHBINI mokasarelib

IMPpCIIOMJICHUA

534

ITosmHoe BHYTpEHHEE OTpaXKEHUE.
IIpenenbHbIl yroyl MOJHOIO BHYTPEHHETO

OTpaXCHUA

5.35

5.3.6

Hucnepcust  cBera. CJOXHBIA  COCTaB

Oenoro ceera. LlBer

CoOuparone M paccerBarOLINe JUH3BI.
Tonkaa nuH3a. DOKYCHOE pacCTOSTHUE U
ONTHYECKas  CHJa  TOHKOW  JIMH3BI.
ITocTpoenne M300pakeHUi B
COOMpAIONIMX U PACCEHUBAIOLINX JIMH3AX.
®opmysia TOHKOM JIMH3BI. YBEIHYEHHE,

JaBaeMoe JIMH30H

5.3.7

5.3.8

5.3.9

Hp €I CIIbI NPpUMCHUMOCTH

T€OMETPUYECKON ONTHUKHI

Wntepdepennuss  cera. KorepeHTHbIe
HCTOYHUKHU. Ycnosus HaOIro1eHUs
MaKCHMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HICTOYHHUKOB

Hudpakmuss  ceera.  JudpakuuonHas
peméTka. YcinoBue HaOMIOEHUS TIaBHBIX

MaKCUMYyMOB npu naacHuun




MOHOXPOMAaTH4YE€CKOI'O CBETa Ha

TU(PPAKINOHHYIO PEIIETKY

5.3.10 [Tonstpuszanus ceera
TexHuueckrue yCTpOWMCTBA: OYKH, JIyIa,
doroanmapar, NPOCKIMOHHBINA arapar,
5.3.11 MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, IUQpakuuoHHAs  peméTka,
MOJIIPOU T
[IpakTnueckue  pabOTHI. H3mepenne
s310 nokazatess npenomieHus. MccnenoBanue

CBOMCTB  HM300pakeHWMH B JIMH3aX.

Hab6nronenue aucnepcuu ceeta

3JIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

I'paHnnBI TPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKHU. ITocTynarsl TEOPUHU
OTHOCHUTEJIBHOCTH: MHBApHUAHTHOCTh
MOAYJsl CKOPOCTHM CBETa B BaKyyMe,

MIPUHITUATT OTHOCUTEIBHOCTH DUHINITEHHA

OTHOCHTEIBLHOCTh OOTHOBPEMCHHOCTH.
3aMe,Z[JIeHI/Ie BPpEMCHHU MU  COKpalICHUC

JIIAHBI

BHCPFI/ISI " UMITYJIbC CBO60,I[HOI>1 HYaCTHUIIbI

6.4

CBs3b Macchl C PHEpPrued M HUMIYIbCOM
CBOOOIHON YacCTUIBl. OHEPrus IMOKOs

cBOOOJHOM YaCTHLIBI

7 KBAHTOBAS ®U3MKA

BJIEMEHTBI KBAHTOBOU OIITUKA

7.1.1

@®ortonbl.  dDopmyna Ilmanka  cBA3M
sHeprun GOTOHA C €T0 YaCTOTON. DHEPTHUS

U UMITYJIEC OTOHA

7.1

OTtkpeiTHE U UccaenaoBadue GpoTodrddexra.

7.1.2 Omeiter AT Cronerosa. 3aKOHEI
dboTtodrddexra
7.1.3 YpaBHeHue DUHITEHHA JUISt




7.1.4
7.1.5

dboTtodrddekra. «Kpacnas  rpanuna»

dororddekra
Hasnenue ceera. OnbiTel [1.H. Jlebenena

XUMHAYECKOE NEUCTBUE CBETA

7.1.6

TexHuveckne ycTpoucTBa: (HOTOIIEMEHT,
¢doronaTuuK, COJIHEYHAsI Oarapes,

CBETOIUO]T

CTPOEHME ATOMA

7.2.1

Mognens atoma Tomcona. OnbITE
Pesepdopaa mo uccienoBaHuio CTPOSHUS

aToMa. HHaHCTapHaH MOACIBb aTOMa

7.2.2

IToctynatel bopa. U3znyuenne wu
norjomeHne (HOTOHOB IpHU  Iepexoje
aToMa C OJHOIO YPOBHS DJHEPIMHM Ha
npyroi. Buasl cnektpoB. CekTp ypoBHEM

OHCPIrur aToMa BOAOpOaa

7.2
7.2.3

BonHoBEIe cBoyicTBa 4dacThll. BOJHBI 1€
bponns. KopnyckynsipHo-BOIHOBOM
nyamusM.  Jludpakuus dNeKTpOHOB Ha

Kpucrajuiax

7.2.4

7.2.5

7.2.6

CHIOHTaHHOE U BBIHYXJIEHHOE M3JIy4YCHHUE.
YceTpoiicTBO ¥ MpUHIIUT PabOTHI Jiazepa
TexHHUeCcKnEe yCTPOMCTBA: CHEKTPAIbHBIN
aHaiu3 (CIEeKTPOCKOI), Jla3ep, KBAHTOBBIM
KOMIIBIOTED

[IpakTnueckue pabotel. HaOmronenue

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

7.3.1

Mertoapl HAOMIONEHUS ¥ PETUCTPAIUU

9JICMCHTAPHBIX YaCTHUIL]

7.3

7.3.2

OTKpbITHE  PaAMOAKTHUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHur0 cocTaBa
paguoakTUBHOrO m3nmydeHus. CBoiicTBa

anb(da-, 6era-, raMmma-u3nydeHus. Briusaue




PaaAOaKTUBHOCTHU Ha JKUBBLIC OPIraHHU3Mbl

7.3.3

7.3.4

7.3.5

OTKpbITHE  NPOTOHA M HEUTpOHA.
Hyxnonnast momens siapa [eiizenOepra —
NBanenko. 3apsan snpa. MaccoBoe 4uciio

sapa. 3oTonsl

Aunbda-pacna. DJIEKTPOHHBIN u
NO3UTPOHHBIH  Oera-pacmaa.  ['amma-
u3NydeHue.  3aKOH  PaguOAKTHUBHOTO

pacriazaa

OHeprusit CBSI3W HYKJIOHOB B  sJIpe.

Snepusie cuibl. Jledekt macco spa

7.3.6

7.3.7

Snepuele peakuuu. JleneHne M CUHTE3
anep

SlnepHslii  peaxTop. TepmosinepHbIi
cuHre3. IIpoOGneMbl M  IEpCHEKTHBbI
AJIEPHOM  DHEPreTUKH. KOJOTHYECKHE

ACIICKThI smepHoﬁ OHEPICTUKU

7.3.8

OnemeHTapHble  4yacTHLbl.  OTKpBITHE
[I03UTPOHA. @yHaMEHTaJIbHbIE

B3aMMOJEUCTBHUI

7.3.9

7.3.10

TexHU4YecKkne YCTpPOMCTBA:  JIO3UMETP,
kamepa BunbcoHa, sOEpHBIM peakTop,

aromMHas bombOa
[TpakTaeckne paboTel. MccienoBanue

TPECKOB HacCTHIg (HO T'OTOBBIM

dotorpadusam)

OJIEMEHTBI ACTPOOU3NKHN

8.1

Bun 3Bé3maHoro neba. Co3Be3aus, spKue

3Bé3,[[BI, IJIaHCThI, UX BUIUMOC JIBUKCHUC

8.2

Conneunas cucrema. IlmaHeThl 3eMHOU
TPYIIIGI. IImaneThI-THTAHTEI n ux
CIIYTHHKH, KAPJIMKOBBIC IIJIAHCTHI. Marjsle

Tena CoTHEYHOH CUCTEMEI

8.3

Connue, d¢ortochepa u  armocdepa.




ConHeyHas akTUBHOCTh

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

8.6

3BE31bl, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTh, PaJMyC, TeMIlepaTypa,
150:¢ B3aUMOCBSI3b. Huarpamma
«CHEKTPATBHBIA KJIAaCC — CBETUMOCTHY.
3BE31pI TJIABHOM  ITOCJICHOBATCIIHLHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTELY IS

3B&3]] ITIaBHOM IOCICA0BATCILHOCTH

Baytpennee CTpOoeHue 3BE3N.
CoBpemeHHbIE IIPEACTaBIICHUS 0
npoucxoxaeHnu u sBomoruu ConmHua u

3B€311. DTAaIIbl )KU3HU 3BE3]T

8.7

8.8

Mneunsiii  Ilyte — nHama [amakrtuka.
CnupanbHass  cTpykrtypa  [amaktukw,
pacnpezneneHue 3BE3N, raza M IbUIM.
[Tonoxxenne wu pBuwxenne ConHua B
I'anaktuke. Ilmockas u  chepuueckas

noacucTeMbl [ atakTuKu

Tuner ramaxktuk. PaguoramakTuku U

KBa3apbl. YEpHBIE ABIPHI B AApax rajakTHK

8.9

8.10

Bceenennas. Pacmmpenune  BceeneHHOM.
3akoHn XaO6ma. PaszOeranue rajakTuk.
Bospact u pammyc BcenenHoi, teopus
bonpmioro B3peBa. Mogens «ropsuen
Bcenennoiy. PenukroBoe usnyyenue

MacmrabHass ~ ctpyktypa  BcenenHoil.
MeraranakTtuka. Hepeménusie mpodaembl

aCTPOHOMHUHU
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