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MHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1o ¢u3uke 0a30BOr0 YpPOBHS Ha ypOBHE CpPETHETO OOIIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOKEHMH M TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
oOpazoBatenpHOM mporpamMmel, mpencraBieHHbix B PI'OC COO, a Ttakke ¢ y4érom
dbenepanbHOl paboyeil MporpaMMbl BOCHUTAHHMS W KOHLEMIUU MPENojaBaHusi y4eOHOro
npeamera «®Puszuka» B o0OpazoBaTeNbHBIX opranmzanusax Poccuiickoit  ®Denepanuu,
peaM3yIONINX OCHOBHBIE 00pPa30BaTEeNbHbIE TPOTPAMMBI.

Copepxanue mporpamMmbel 1o (uU3MKE HANpaBlieHO Ha (OpMHpOBaHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydarommuxcs 10—-11 kmaccoB mpu oOydyeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbBHOCTHOIO noaxoa. Ilporpamma no gusuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pesyabTaraM OOy4YeHHs, a TAaK)Ke€ YYHUTHIBAET HEOOXOAMMOCTH PEaH3alli MEXKIIPEIMETHBIX
CBsi3eil (PU3UMKU C E€CTECTBEHHO-HAYYHBIMH Y4YeOHBIMU TpeameTamu. B Heil ompenensroTcs
OCHOBHBIE IIeJIM U3y4eHUs (U3HKU HAa ypOBHE CpeqHero obiiero oOpa3oBaHUs, MIAHUPYEMbIE
pe3ysbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIE, METallpeIMETHbIE, NpPeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no (hu3KKe BKIIOYAET:

® [JIaHUpPYEMbIE PE3yNbTAaThl OCBOCHUS Kypca PU3UKU Ha Oa30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI 10 r0J1aM O0yUEHUs;

e cozaepxkanue yueOHoro nmpenmMera «Pusnkay mo rojgam o0yueHusl.

dusnka KaK Hayka 0 Haubosiee 00IMX 3aKOHAX MPHUPOJIBI, BBICTYIIAS B KAYECTBE y4eOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUN 00 OKpY’KalolleM MHpE.
[xonpHBIA Kypc (U3MKH — CHCTEMOOOpA3YIOUIUMH MJisi E€CTECTBEHHO-HAYYHBIX YYeOHBIX
MIPEIMETOB, IIOCKOJIbKY (PHU3UUECKHE 3aKOHBI JIKAT B OCHOBE IPOLIECCOB U SBIICHHIA, H3y4aeMbIX
XUMHeH, Ouonoruel, ¢usnueckoi reorpadueid u acrponomueil. Mcnonap3oBanue U akTUBHOE
npUMEHeHHe (U3MYECKUX 3HAHWK ONpeAessieT XapakTep | pPa3BUTHE Pa3sHOOOPa3HBIX
TEXHOJOTuil B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IMOJIYYEHHUS HOBBIX
MaTEepUajIoB C 3aJJaHHBIMU CBOWCTBAMU U pYyrux. M3yuenue GuU3NKu BHOCUT OCHOBHOM BKJIAJ B
(bopMUpOBaHHE €CTECTBEHHO-HAYUHOM KapTHUHBI MUpa 00ydaromumxcs, B GopMupoBaHre yMEHUN
MIPUMEHATH HAYYHBI METOJ] TO3HAHUS TP BBIMOJIHEHUN UMU YYEOHBIX UCCIICOBAaHUN.

B ocHOBY Kkypca ¢u3uku ans ypoBHs cpeaHero oOuiero oopa3oBaHus MOJIIOXKEH sl UIeH,
KOTOpbIE MO’KHO paccCMaTpUBaTh KaK MPUHLHUIIBI €10 TOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PU3MKH, BKIIOYAET KAaK BOIPOCHI KJIACCHUYECKOH, TaK U
COBpEMEHHOM (pU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM ¢ HEl MaTepuan Kypca GU3HKH 00BEAMHEH BOKPYT
¢busznueckux teopuil. Benymum B Kypce sBusercs (OpMUpPOBAHHE MPEACTABICHHH O
CTPYKTYPHBIX YPOBHSIX MaTEpUHU, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuzanus mnpennojaraeT UCHOIb30BaHUE TYMAaHUTAPHOTO
noTeHIpana GU3NIeCKOi HayKH, OCMBICIICHUE CBSI3U pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa,
a TaKkKe ¢ MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU U IKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Qu3uku mpenmnoiaraet 3HakOMCTBO C IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MMPUIIOKEHUN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peamu3yeTcs IMOCPEACTBOM BBEICHHUS 3JIEMEHTOB COJCpKaHUS,
MOCBSIIEHHBIX AKOJIOTMYECKUM IpoOjieMaM COBPEMEHHOCTH, KOTOpPBIE CBA3aHbl C pPa3BUTHEM



TEXHHUKHU ¥ TEXHOJOTUH, a Tak)Ke 00CYKIeHHS MPoOIeM palliOHaILHOTO MPUPOIOIOIb30BAHUS U
HKOJIOTHYECKOH O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3MKHW Ha YPOBHE CpEaHEro o0Iero oOpa3oBaHUS
ABIAIOTCS  duznyeckue Teopuu ((HOpMUpPOBAHHME TPEACTABICHUN O CTPYKTYpe MOCTPOCHUS
¢dbusnueckoil Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJIE, TPAaHUIAX NMPUMEHUMOCTU TEOpPHUH, AJIS OMHCAHUS €CTECTBEHHO-
HAYYHBIX SIBICHHUI U MPOLIECCOB).

CuCTeMHO-IeSITeTbHOCTHBIN MOIX0A B Kypce (PH3UKH peaTn3yeTcs MPekKae BCero 3a CUET
OpTaHU3aIH SKCIIEPUMEHTAILHON NIeSTeNbHOCTH o0ydJaromuxcs. s 6a30Boro ypoBHsI Kypca
(GU3UKN — ATO HCIOJB30BAHUE CHCTEMbI (DPOHTAJIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U
Ja00paTOpHBIX pPabOT, KOTOphIE B MporpamMme mo (u3uke OOBEAMHEHBI B OOIIMI CIIHMCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BeineneHune B ykazaHHOM MepeuHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBISIETCS y4YaCTHUKaMU O0pa3oBaTeIbHOIO
nporecca UCXos U3 0COOEHHOCTEH TUTAaHMPOBAHMS U OCHAIIeHus KabuHeta ¢usuku. [Ipu sTom
o0ecrieunBaeTcsl OBJAZCHUE OOYYAIONIMMHUCS YMEHHSIMHU IPOBOJUTH KOCBEHHBIE H3MEpEHHS,
UCCIIEIOBAaHUS 3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yJenseTcss peleHUI0 pacuéTHBIX U Ka4eCTBEHHbIX 3ajaa4. [Ipu aToM
JUIS pacYETHBIX 3a]]a4 MPUOPUTETOM SIBJISIIOTCS 3a/1a4yM C SIBHO 3aJIaHHOM (PU3UYECKON MOJIENbIO,
MO3BOJISIOIIAE NPUMEHSATh HM3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOTO pasjeia
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aesoB. /s KauecTBEHHBIX 3a/1a4 PUOPUTETOM
SBIIAIOTCS 3a/laHusl Ha OOBACHEHHWE MPOTeKaHWs (QUIUUYECKUX SBICHUI U TPOIECCOB B
OKpyKarolle >KU3HH, TpeOyromue BbiOOpa (pU3MUEeCKOW MOJeNU AN CUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHHYECKOMY
obecriedyeHnI0 y4eOHOro Tmporecca 0a30BbI ypOBEHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs TOJDKEH M3Y4aThCs B YCIOBHUSX HMPEIMETHOr0 KaOWHeTa (hM3WKH WIN B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IHMKIa. B xabuHere
(bU3HUKHN TOJKHO OBITH HE0OX0UMOE JTa0opaToOpHOE 000PYAOBAHUE JI BBHITIOTHEHHS YKa3aHHbBIX
B IporpamMme 1O (U3MKE YYEHHYECKHX MPAKTUYECKUX paboT U JAEMOHCTPAIlMOHHOE
o0opyi0BaHue.

JlemoHcTpaninoHHoe o0opyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W 00ECHEUMBAET MOCTAHOBKY IEPEUMCICHHBIX B MIPOrpamMMe 110
¢bu3MKe KIIYEBBIX JAEMOHCTpAlUN JI HCCIENOBAaHUS W3yYaeMbIX SBICHUNH U TIPOIECCOB,
SMOUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHHUUECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyJIOBaHWE MJIsi YUEHHUECKHX IMPAKTHYECKHX paboT (opmupyercs B
BUJIC TEMAaTHYECKUX KOMIUIEKTOB M OOECIeYrBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcsa. Temarndeckne KOMIUIEKTHI J1a0OpaTOPHOro OOOpYIOBAaHUS JOJDKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M HU(MPOBBIX NPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE HU(POBBIX JIabopaTOpHil.

OCHOBHBIMU TIETISIMH U3YYCHHUS PU3UKU B 00IIEM 00pa30BAHUU SBISIFOTCA:

e (opMHUpOBaHHME HHTEpPECa M CTPEMJICHUS OOYYaIOUIMXCS K HAaydYHOMY HW3YYEHUIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABICHUA O HAYYHOM METOAE TMO3HaHWS © (OPMHPOBAHUE
MCCIIEIOBATEILCKOTO OTHOIICHHSI K OKPY KAIOIIUM SIBIICHHSIM;



(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa W3y4EeHUSI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKU;

(bopMHpoBaHKE YMEHHUH OOBSACHATD SBJICHUS C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUN U
Hay4HBIX J0Ka3aTeIbCTB;

(dbopmMHpoBaHKE TPEACTABICHUN O PO (PU3HMKH Ui Pa3BUTHSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTIKeHHe STHX IeNiell oOecreynBaeTcsl pPeluIeHHeM CIEAYIONIMX 3ajad B Iporecce
M3ydeHHsI Kypca (pU3UKH Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHMUS:

npuoOpeTeHne CUCTEMBI 3HAHUK 00 O0MMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHsIX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3MKY U 3JIEMEHTHI aCTPOPHU3UKY;

dbopMHpOBaHHE YMEHHH MPHUMEHATh TEOPETUYECKHE 3HAHUA JUISI OOBSICHEHUS
(GU3NYEeCKUX SBICHUH B TNPUPOAE M JUISI NPHUHATHS NPAKTUYECKUX pEIICHUH B
MIOBCETHEBHOH JKU3HU;

OCBOEHHE CIIOCOOOB PpEIICHMS pPa3JIMYHBIX 33/7a4 C SIBHO 33JaHHON (U3MUECKON
MOJIEJIBIO, 3aJad, MOJPa3yMEBAIOIUX CaMOCTOSTEIbHOE Cco3/aHue (usnueckon
MOJI€JIU, a[IEKBaTHON YCIOBUSAM 33/1a4H;

MOHUMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIMSHUS HAa OKPYKAIOILYIO CPELy;

OBJIaJICHHE METOJaMU CaMOCTOSATEIbHOTO IUIAHUPOBAHMS U MPOBEACHUS (PU3HUECKUX
SKCHEpUMEHTOB, aHajluW3a M  UHTepOpeTaluud  UHPOpMaLuu,  ONpeAeeHUs
JIOCTOBEPHOCTH MOJYYEHHOT'O pe3yJIbTarTa;

CO3JlaHH€ YCJIOBUH Ul Pa3BUTHUS YMEHHH IMPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON
NesITeIbHOCTH.

Ha w3ydenue ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE CpEIHEro oOIIero oOpazoBaHUs
orBoautcs 136 yvacoB: B 10 kiacce — 68 vacoB (2 vaca B Heznento), B 11 kimacce — 68 yacoB (2
yaca B HEJCIIO).

[IpennaraemMserii B mporpamme 1o Gpu3uKe rnepeueHb 1a00paTOPHBIX U MPAKTUICCKUX PaboT
SIBIISICTCS. PEKOMEHJIOBAaHHBIM, YYHUTEJb JIEINAaeT BHIOOpP IMPOBEACHUS J1a0OPATOPHBIX pabdoOT U
OIIBITOB C YYETOM HHIUBUIYATBHBIX OCOOCHHOCTEH 00YyYarOIUXCsl.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®du3uka 1 MeTO/IbI HAYYHOI0 NIO3HAHUS
®usuka — Hayka o npupoge. Haydynsle mMeTonbl mo3HaHuUs OKpyxkaromero mupa. Pomnb
SKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TTO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pU3HKeE.
MogenupoBanue GU3NUECKUX sBJICHUNH U mpoueccoB. Hayunbsle runoressl. dusnueckue
3aKOHBI ¥ TeOpUH. I 'paHUI1IbI MPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Ponp m mecro ¢u3uku B (OpMUPOBAHMM COBPEMEHHOM HAyuyHOM KapTUHBI MHUpa, B

MPAKTUYECKOU JEATEIbHOCTH JIFOACH.
Jlemoncmpayuu
AmHaorosble U IU(DPOBBIC U3MEPUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.



Paznen 2. Mexannka

Tema 1. Kunemamuka

Mexanudeckoe nBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemerienue, ckopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepuaibHOM TOUKHM, UX IMPOEKLUU HA OCU CHUCTeMbl KoopAuHAT. ClOXKEHUE MepeMelieHul U
CJIO’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKEHUE. ['paduku 3aBHCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEIICHUS MATEPUATIBHOM TOYKHA OT BPEMEHHU.

CBoboaHoe nazenue. Y CKopeHrne CBOOOIHOTO MaIeHus.

KpuBonunelinoe nBuxeHue. J[[BukeHHe MaTepUalbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 1O MOJYJIO0 CKOpPOCTBIO. YTJIOBas CKOPOCTb, JUHEHHas ckopocThb. llepuon u
yactoTa oOpamienus. LleHTpocTpeMuTeabHoe yCKOPEHHE.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHUE: CIUAOMETP, JABUKECHHUE
CHapsJI0B, LICMTHBIE U PEMEHHBIE TTEPEIaYH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHHUS.

[IpeoOpazoBaHue ABMKCHHM C UCTIOIB30BAHUEM POCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGirotenue aBrkeHUs Tela, OpOIIEHHOTO MOJT YTIIOM K TOPU30HTY H TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOHOTO MaJICHHUSL.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuule pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHUSA C LIEJIbIO ONPEAEIEHNS MTHOBEHHONW CKOPOCTH.

UccnenoBanue  COOTHOLIEHMS ~ MEXAYy  MOYTSIMH,  NOPOHIACHHBIMM  TEJIOM 32
MIOCJIE/IOBATEIbHBIE PpPaBHbIE IPOMEXKYTKHM BpPEMEHM IPHU PAaBHOYCKOPEHHOM JBHUKEHUH C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIJIIO.

N3yueHue nBUKEHUS IAPUKA B BI3KOM KUJKOCTH.

N3ydenne nuKeHHS TeIa, OPOINICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutensHOCTH ["anmwites. Ilepssiii 3akoH Herorona. lHepiuanbHbie CHCTEMBI
OTCU€rTa.

Macca Ttena. Cwuna. llpunmun cynepno3uuuu cuid. Btopoit 3akon HeroTona st
MarepuanbHOU Touku. Tpetuil 3akoH HbroToHa [171s1 MaTepHalIbHBIX TOYEK.

3akoH BceMHUpHOro Tsarorenus. Cumna tsoxecTd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenne. Bunbl tpenus (mokosi, ckoibkeHus, kadeHusi). Cumna tpenusi. Cyxoe TpeHHe.
Cuna TpeHHsI CKOJNBXKEHUS U cuia TpeHus mokos. Koadgduruent tpenus. Cruia COMpOTHBIICHUS
MpY JBU>KEHUU TEJa B JKUJIKOCTHU UJIH Ta3e.

[ToctynaTenbHOe U BpaliaTeabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tena.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpameHus. [lnedo cumbl. YcioBus paBHOBECHs
TBEPAOIO Tena.

TexHuueckue ycTpoiicTBa M MPAKTUUECKOE IPUMEHEHHE: NOJALIMIHUKY, JBHXCHHUE
HWCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu
SIBneHue uHepuu.



CpaBHeHME MacC B3aUMOJECHCTBYIOLIUX TEll.

Bropoii 3akoH HeroTona.

N3mepenue cu.

CnoxxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JedhopMaliuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIbEME U AJCHUH.

CpaBHEHUE CUJI TPEHUS MOKOS, KAUYEHUS U CKOJIbXKEHHUS.

VYcnoBust paBHOBecus TBEPAOro Tena. Buabl paBHOBECHSI.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomuol

Nzyyenne nBuxenust Opycka o HaKJIOHHOH TJIOCKOCTH.

WccnenoBanue 3aBUCHUMOCTU CHJI YHPYTOCTH, BO3HUKAKOUIUX B NPYKUHE M PE3UHOBOM
obpa3ie, OT ux aeopmarium.

HccenenoBanue yciioBuid paBHOBECHsSI TBEPIOTO Tela, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3akoHvl coXpanenus 6 MexaHuke

Nmnynbe MaTepuaibHOM TOUKH (T€Ja), CHCTEMbl MaTepUaIbHbIX TOUEK. MIMIyIbC CHIlbl U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAHEHUS UMITYJIbCa. PEakTUBHOE IBH>KEHHUE.

Pabora criipl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus matepuanbHOW TOuku. TeopemMa 00 HM3MEHEHMHM KHHETHYECKOU
SHEPIUH.

[TorenunanbHas sueprus. [loTeHnmnansHas sHeprust yrpyro AeopMUpPOBAHHON MPYKUHBL.
[ToTeHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTennuanbHble W HEMOTEHIMATbHBIE CUJIbl. CBA3b pabOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTHH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KONEpP, MPYKUHHBIMI
IIACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexox MOTEeHIUATLHON YPHEPTUN B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomol

W3ydenue aOCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsa3M pabOThl CUJIBI C M3MEHEHHEM MEXaHMYeCKOW JHEpPruu Tena Ha
MIPUMEPE PACTIKEHUSI PE3UHOBOTO KIyTa.

Pa3zpnen 3. MosiekyasipHasi pu3nka 1 TEPMOJAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETHYECKOM TEOPHH U MX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBuxkenue. Juddys3ums. XapakTep ABWKCHUS ¥ B3aUMOJICHCTBUS YaCTHI]
BemiecTBa. Mojenu CTPOSHHS Ta30B, >KUIKOCTEH M TBEPABIX Tel M OOBSACHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3THX Mojened. Macca u pasmepbl Moiekyid. KonmyecTBo BeliectTsa.
[TocTostHHas ABorazapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenscus.

Mopenp uneanpHoro rasa. OCHOBHOE YpaBHEHHUE MOJEKYJISIPHO-KMHETHUECKOW TEOpPUHU
ujeanbHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeaHell KUHETHMYECKON SHepruu



TEIUIOBOTO JBM>KeHMs vactun rasza. lllkama temneparyp KeneBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Kmnaneitpona. 3akon Jlanerona. M3omporeccsl B MACAILHOM Ta3e ¢
MIOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpeacTaBieHne H30MpOIECcCOB: H30TEPMa,
n30xopa, n3obapa.

TexHuyeckue ycTpoiCcTBa U MPAKTHUECKOE IPUMEHEHHUE: TePMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu Moyekynl
OPraHNU4YeCKUX COCTUHEHUMN.

OnpiTel 10 AU PY3UH KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Mogens onbiTa ltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOICHCTBUS.

Monenb, WUTIOCTpUPYIOLLIAs IPUPOLY JaBJICHUS ra3a Ha CTEHKH COocya.

OnbITHL, WUTFOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUSA UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3JyXa B KIACCHOW KOMHAT€ Ha OCHOBE H3MEpeHUH 00BEMa
KOMHATBHI, JABJICHUS U TEMIIEPATYPhI BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMEeTpaMu COCTOSIHUSI pa3peKEHHOT'0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckass cuctema. BHyTpeHHssi 3HEprus TEPMOJAMHAMHYECKON CHCTEMBbI U
criocoObl e€ m3mMeHenus. KonmyectBo TerioTsl M padoTa. BHyTpeHHSISI SHEpTHsl OAHOATOMHOTO
UJeanbHOro ra3a. Buael ternonepenayu: TEIONPOBOIHOCTb, KOHBEKIUS, U3ITyUYeHHE. Y IeIbHas
TEII0EMKOCTD BellecTBa. KoanuecTBO TEMIOTHI pHU TeIjIonepeaaye.

[lonstue o0 anmabatHoM mnponecce. llepBbiii 3akoH TepmoauHamuku. [lpumeHeHue
MEPBOTO 3aKOHA TEPMOJAMHAMUKH K M3omponeccaM. I'paduyeckast naTepnperamus padoThl rasa.

Bropoii 3akon TepmMoannamMuki. HeoOpaTuMoCTh MpoIeccoB B MPUPOIE.

TernoBeie MamuHbL. [IpuHIMIE neiicTBUS TemIoBbIX MamuH. [Ipeobpa3oBanus YHEPTHUN B
TerIoBbIX MamuHax. Koaddunuent noneznoro aeiictBus teruioBod mamuubl. [ukn KapHo u
ero K03 PUIMEHT MOJIE3HOTO ASHCTBUSL. DKOIOTHYECKUE MPOOIEMbI TEIIOIHEPTE€TUKH.

TexHuyeckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHE: JIBUraTellb BHYTPEHHETO
Cropanus, ObITOBON XOJIOJUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPrHMM Tela IMPH COBEPUICHWH palbOTHI: BBUIET MPOOKU W3
OyTBUIKM TIOJ JECWCTBUEM C)KAaTOro BO3AyXa, HarpeBaHue 3(dupa B JATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTPAIINS).

N3meHneHne BHyTpeHHEHN 3HEpIruu (TemMrepaTypsl) Tejla IpU TEIUIoNepeiaye.

OmnbIT 110 aabaTHOMY PACIIMPEHUIO BO3TyXa (OIBIT C BO3YITHBIM OTHUBOM).

Monenu napoBoii TypOHUHBI, IBUTATelNsl BHYTPEHHErO CrOPAaHUs, PEAKTUBHOTO JIBUTATETIS.

Yyenuueckuii sxcnepumenm, n1abopamopuule pabomuol

N3mepenne yenbHOU TEMI0EMKOCTH.

Tema 3. Azpecammusie cocmoanun geujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanne u koHneHcanus. HMcmapenwe u  KkuneHue. AOCONOTHas U
OTHOCHUTEINbHAS BIAKHOCTh BO3/yXa. HachlmeHHbIi nap. Y aenbHas TemioTa napoodpazoBaHusl.
3aBUCUMOCTD TEMIEPATypPbl KUIIEHUSI OT J1aBICHUS.



Tépnoe Teno. Kpucrammmueckue u amopdHbIe Teaa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuaibl. [lnaBneHue u Kpuctauzanus. Y aenbHas
teriora tiaBneHus. CyOmumanmst.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUIPOMETP M IICUXPOMETD,
KaJOpUMETP, TEXHOJOTHMM  IIOJYYECHHS COBPEMEHHBIX MATEpHAJOB, B TOM  YHCIIE
HAaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX TAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

HaGiroienne HarpeBaHus ¥ IUIABJICHHS KPUCTAUTHIECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaJLIOB.

Yuenuueckutl sxcnepumenm, 1abopamophsie pabomol

N3mepenne OTHOCUTENBHOM BIA)KHOCTH BO3/1yXa.

Paznen 4. DiekTpoaunamMmuka

Tema 1. dnexkmpocmamuka

OnekTpuzaiusi Tel. OJJeKTpUYeCKUid 3apsna. JIBa Buga SIEKTPUYECKHUX — 3apsiIoB.
[IpoBOAHMKH, TUBIEKTPUKH U MOTYIPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTr0 3apsija.

B3aumoneiictBue 3apsinoB.  3akoH Kynona. ToueuHblld  3neKTpUYecKUM — 3apsia.
Onektpuyeckoe mnojie. Hampsx€HHocTh anekTpuueckoro mnois. [lpuHuun cynepno3uuuu
AIEKTPUUECKUX MoJIeH. JINHUKM HaNpsy)KEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PabGora cunm oanekrpocrarmueckoro mosis.  [loTeHmwan. Pa3HOCTh  MOTEHIMATIOB.
[IpoBOIHMKYN U AMAIIEKTPUKHU B AIEKTPOCTATUUECKOM I0JI€. JuanexTpudeckas npoHUIIaeMOCTb.

OnektpoémkocTh. KoHzmeHcarop. DJeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. OJHEPIus
3apsUKEHHOT0 KOHJIEHCATOpA.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AJIEKTPOCTATUYUECKAs 3alllMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHJIIEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO U MPUHLUIT ACHCTBUSA 3JEKTPOMETPA.

B3aumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEeKTpUYECKOE M0JIE 3aPSAKEHHBIX TEII.

[IpoBOIHHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMDJIEKTPUKHU B AJIEKTPOCTATUUECKOM TI0JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH TUIOCKOTO KOHJIGHCATOpa OT IUIOWAAM  IUIACTHH,
PAcCTOSIHUS MEXKY HUMH U IU3JIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOpPA.

Yuenuueckuii osxcnepumenm, nabopamopmsie pabomol

N3mepenue 37eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmoannwtit 31exkmpuveckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTPUYECKUI TOK. Y CJIOBHUS CYIIECTBOBAHUS AJIEKTPUUECKOr0o TOKa. MICTOYHUKH TOKa.
Cuia Toka. [TocTOSSHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka Lenu.



DneKTpudecKoe COIPOTHUBIICHUE. Y aensHoe COTMPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapaLIEIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOHHUKOB.

Pa6ora anekrpudeckoro Toka. 3akoH J[xoymns—JIeHa. MOIHOCTH 3JIEKTPHYECKOTO TOKA.

DNEeKTPOABUKYIIasl CHUJIa M BHYTPEHHEE CONMPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma st
MOJIHOM (3aMKHYTO#1) 3ekTpuueckoil nenu. KopoTkoe 3ambIkaHue.

DNeKTpOHHAs! TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJLIIOB
0T Temneparypbl. CBEpXIIPOBOAUMOCTb.

DnexTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPUMECHas IPOBOJUMOCTH IOJYIPOBOJHUKOB.
CoiicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJNEeKTpUUECKU TOK B pacTBOpaX M pacIulaBax dSJIEKTPOJIUTOB. DJNEKTPOIUTHYECKAS
JUCCOLUAIUs. DIEKTPOIIH3.

DnexTpuuecKkuil TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSATENbHBIN pa3psia. MosHus.
[Ina3ma.

TexHuyeckue ycTpoiicTBa M NPAKTHUECKOE IPUMEHEHHE: aMIEpPMETp, BOJBTMETD,
peocTaT, HMCTOYHHUKH TOKA, JJIEKTPOHArpEBaTENIbHBIE MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP COIMPOTUBIICHUS, BAKYyMHBIH [HOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBII IHO/, TallbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HaIPSHKEHHUS.

3aBUCUMOCTh CONPOTHUBJICHUS LWIMHIPUYECKUX IPOBOAHMKOB OT JJIMHBI, [JIOLIAAU
MOTIEPEYHOT0 CEUYCHUS U MaTepuaa.

CMmenianHoe COeTUHEHUE TPOBOTHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABMKYIIeH cuibl. KopoTkoe 3amblkaHHE raibBaHHYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET0 COMPOTUBIICHUSI.

3aBUCHUMOCTh CONPOTHUBIICHUSI METAIIJIOB OT TEMIIEPATYPBHI.

[TpoBOAMMOCTE 3NIEKTPOIUTOB.

HckpoBoit pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI TPOBOAMMOCTD AUO/A.

Yyenuueckuii sxcnepumenm, n1abopamophule pabomuol

N3yyeHne cMEIIaHHOTO COEJMHEHUS PE3UCTOPOB.

W3mepenue dNEKTPOABIKYINEW CHIIBI HCTOYHHMKA TOKA M €r0  BHYTPEHHETrO
COIPOTHBIICHUS.

HaGurotenue amekrposusa.

Me:xknpeamerHble CBSI3U

Wzyuenue xypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCyHIeCTBISIETCS C YYETOM
COZIePIKATENBHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MAaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nonwsimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAYYHOTO IMO3HAHMS:
sBIICHWE, HAy4yHbIH (akT, rumoresa, Qunyeckas BEIUYMHA, 3aKOH, TEOpHs, HaAOIIOJIEHUE,
AKCIIEPUMEHT, MOJICTUPOBaHUE, MO/IETb, U3MEPEHHUE.

Mamemamuka: peuieHHE CUCTEMbl ypaBHEHWH, JWHEWHas ¢QyHKOHS, mapabona,
rurep0oiia, ux rpauKu 1 CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCHU
KOOpJUHAT, CII0KEHUE BEKTOPOB.



buonocus: mexanmdeckoe JBUKEHHE B KUBOU mpupoae, nuddysus, ocMoc, TermiooOMeH
KUBBIX OPraHU3MOB (BH]IbI TEILIONEPENAaUYH, TEIJIOBOE PABHOBECUE), FIEKTPUUECKUE SBJICHUS B
YKUBOU MIPUPO/IE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEH U Ta30B, 3JIEKTPUUYECKUE
CBOMCTBA METAJUIOB, 3JEKTPOJIUTUYECKAS TUCCOLIMALINSL, TalbBAHUKA.

Teoepacghus: BIaXXHOCTB BO31lyXa, BETPHI, 0ApOMETpP, TEPMOMET.

Texuonoeus: npeodpa3oBaHUe IBUKEHUI C UCIIOIIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIMITHUKY, HCIIOJIb30BAaHHE 3aKOHA COXpPaHEHHUs HMITyJbCa B TEXHHKE (pakera,
BOJIOMET W JIpYTHE), [BUTATENIb BHYTPEHHETO CrOpaHUs, MapoBas TypOWHA, OBITOBOM
XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYEHHUSI COBPEMEHHBIX MaTEpHAJIOB, B TOM YHUCIE
HAaHOMAaTepUaJIOB, M  HAHOTEXHOJOTMM,  DJIEKTPOCTATUYECKas  3alllUTa,  3a3€MJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, AJIEKTpOHArpeBaTelibHbe MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPHOOPHI, TaThBAHUKA.

11 KJIACC

Paznen 4. DiiekTpoaMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpomMazZHUMHAA UHOYKUUA

[locTostHHBIE MarHuThl. B3auMoieiicTBUE NOCTOSHHBIX MArHUTOB. MarHuTHOe MOJe€.
Bekrop marauTHONM MHAYKIMH. [I[puHIMI Cyneprno3uuu MarHUTHBIX 1ojiei. JINHMY MarHUTHOU
nHIyKuud. KapTrHa TMHUNA MarHUTHOM MHIYKIMH MOJISl HOCTOSIHHBIX MarHUTOB.

MarnuTHoe 10Jie MPOBOAHMKA ¢ TOKOM. KapTuHa JMHHUM MHAYKUMUW MAarHUTHOTIO MOJIS
JUIMHHOTO TPSMOI0 IMPOBOJAHHKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KAaTYLIKH C TOKOM.
OmnsiT Opcrena. BzaumozeiicTBre MpOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOyJib U HallpaBJICHHUE.

Cuna Jlopenma, e€ Moaynb | HampapiieHue. J[BM)KeHHE 3apsDKeHHOM 4YacTHIbI B
OJTHOPOJHOM MarHuTHOM moie. Pabota cumnsl Jlopenia.

SBneHue H3IIEKTPOMAarHUTHONM WHAYKIMU. [lOTOK BeKTOpa MarHUTHOM WHIYKIIMH.
DNEeKTPOABMKYLIAs CUJIa UHAYKLIKHU. 3aKOH 3JIEKTPOMAarHUTHON MHAyKuuU Papajes.

BuxpeBoe anekTpuueckoe mnoiie. DNEKTPOABIIKYINAs cCujla MHAYKLHMA B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM I10JI€.

IIpaBuio JleHna.

NHayKkTUBHOCTD. SIBIEHNE CaMOMHAYKLINU. DIEKTPOABMKYIIASI CUJIa CAMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTPOWCTBA U MPAKTUYECKOE MPUMEHEHME: IIOCTOSIHHbIE MAarHUThI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JInHYMY MHOYKIMKA MarHUTHOTO MOJIS.

B3anmopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

JerictBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBieHME IIEKTPOMarHuTHOM MHYKIUH.



IIpaBuio Jlenna.

3aBUCHUMOCTD JIEKTPOJBIKYIICH CHUIIBI MHIYKIUA OT CKOPOCTH M3MEHEHHUSI MarHUTHOTO
IMOTOKa.

SIBneHne caMOMHAYKIMH.

Yuenuueckuti sxcnepumenm, 1abopamophsie pabomol

N3ydyeHne MarHuTHOrO MOJISl KATYIIKH C TOKOM.

HccnenoBanue nercTBUs MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

WccnenoBanue sSBIEHUS 3IE€KTPOMArHUTHOM MHIAYKIHUU.

Paznea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KOEOAHUSA

Konebarenbnas cucrema. CBoOoJHBIE MexaHMuYeckue KojeOaHus. ['apmoHuueckue
konebanusa. Ilepuon, uactora, ammmryna u ¢asza kosnebaHuid. IIpyKUHHBI MasTHUK.
MatemaTnuueckuil MasTHUK. YpaBHEHHE TapMOHMYECKUX KojeOanui. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOIHBIC SJICKTPOMArHWTHBIE KOJICOAHUS B HICATHHOM
KO0Je0aTeNbHOM KOHType. AHAJIOTUs MEXIy MEXaHWYECKUMU M 3JIEKTPOMArHUTHBIMU
kosnebanuaMu. @opmysa ToMmcoHa. 3aKOH COXpaHEHHUs SHEPrUM B HJCAbHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojeOaHUsSX. BBIHY X /IeHHBIE MEXaHUYECKUEe KOJIeOaHusI.
Pe3onanc. BeiHyXI€eHHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMS.

Ilepemennbiii Tok. CUHYCOMAAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIITUTYTHOE U AEUCTBYIOIIEE 3HAUEHUE CHIIbI TOKA U HANPSYKEHUSI.

Tpancdopmarop. I[IpomsBoactBo, nepegaya W NOTpeOJIEHUE 3IEKTPUUECKON SHEPIUM.
OKOJIOTUYECKHE PpUCKH IIpU IPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCIONB30BaHMS
AJIEKTPO3HEPTUU B [TOBCEIHEBHOM KU3HHU.

TexHudeckue yCTpoWcTBa M IPAKTHYECKOE IIPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK,
reHepaTop INEPEMEHHOr0 TOKA, JINHUU JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTeTbHOW CUCTEMBI (IPYKUHHBIA MITH MaTeMaTHIeCKU
MasITHHK).

Habmonienue 3aTyxaronmx KoiaeOaHui.

HccnenoBanue cBONCTB BBIHYXIECHHbBIX KOJI€OaHUH.

HaGntonenue pezoHanca.

CB00O/IHBIE AJIEKTPOMArHUTHbIE KOJIEOaHMS.

OcmworpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HamlpsOKEHUS OT BPEMEHH) s
AJEKTPOMArHUTHBIX KOJIEOaHUI.

Pe3oHaHC mpu nocienoBaTeNbHOM COEIMHEHUM PE3MCTOpPA, KAaTyIIKW WHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mozenb IMHUY 3IEKTPOoIIEpeIadH.

Yuenuueckuii osxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCMMOCTH IIEPUOA MaJIbIX KOeOaHUM Ipy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue IEepeMEHHOIO TOKa B LENM U3  IOCIENOBATEIbHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHunmHble 60JIHbL



MexaHuuyeckue BOJIHBI, ycloBusl pacnpoctpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BoNHBL [lomepeunbie W mponoibHBIE BONHBL. MHTepdepeHumss u audpaxmus
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJNEeKTPOMAarHUTHHIE BOJIHBI. YCJIOBUSA U3IMY4YEHHUS SJEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BektopoB E, B, V B anexkrpomarauTHOi BosiHe. CBONCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpaX€HHE, MpelioMIIeHue, mnoispuzanus, audpakuus, untepdepenius. CKOpoCTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana »MeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHe 3IeKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHIAIIBI paIuOCBA3YU U TEIEBUACHUSA. Paguonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpoCTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKalIbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTHKa B TEXHUKE M MEAMIIMHE, Pajap, pajiuoNpUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHHUE MOMEPEUHBIX U MPOJIOJIbHBIX BOJH.

Konebmronieecs Te10 Kak HICTOYHUK 3BYKa.

Habmoienue orpakeHus U NpeoMIICHHUS MEXaHUYECKUX BOJIH.

HaGmonenne naTepdepeHny U JUPpakiud MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenne cBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOH
Kose0aHui.

UccnenoBanme CBOMCTB  3JIEKTPOMArHUTHBIX — BOJIH:  OTpPaKEHUE, MPEJIOMIICHHE,
noJsipusanus, Tupakuus, nHTepdepeHus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. IIpsimonnHeiiHoe pacripocTpaHeHHE CBETAa B OJTHOPOIHOM Cpene.
Jlyd cBera. ToueuHblii HCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbl OTpakeHHsI cBeTa. [locTpoeHue H300paxeHHil B IIOCKOM
3epKaie.

[Ipenomnienue cBeta. 3aKOHBI MPEIOMIICEHUS CBeTa. AOCOMIOTHBIA TMOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpeaenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKEHU.

Hucnepcus ceeta. CnoxkHbIi coctaB 6enoro cera. L[ser.

Cobuparolue U paccewBarolve JHUH3bL. ToHKas muH3a. DOKYCHOE pacCTOsSHUE U
ONTHUYECKasi cuiia TOHKOM NMuH3bL. [locTpoeHne n300paxkeHnii B COOUPAOIINX U PACCEUBAIOIINX
nuH3ax. GopMyna TOHKOH JIMH3BL. Y BeIMYCHHE, JaBaeMOe JINH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUIECKON ONTUKH.

BonnoBas ontuka. HWutepdepennus cBera. KorepeHTHble HMCTOYHHMKHU. Y CIIOBUS
HaOJIOACHNST MAKCHMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX
KOT'€pEHTHBIX UICTOYHHUKOB.

Hudpakus cBera. JudpakiuoHHas pemérka. YcClIOBUE HaONIOJACHUSA TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATHUYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEIIETKY .

[Tonspu3zamus ceeta.



TexHuyeckue ycTpoWCTBAa M MPAaKTHYECKOE MPUMEHEHHUE: OYKM, Jyma, ¢oTroamnmnapar,
MPOSKIIMOHHBIA ~ amnmapar, MHKPOCKOI, TEJIECKOIl, BOJIOKOHHAs OITHKA, TU(PaKIMOHHAS
pemeTKa, MOIIPOUL.

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpocTpaHEHUE, OTPAKECHHE W mpelomiecHue cBeTa. ONTHYECKHE
pUOOPHI.

[TonHoe BHyTpeHHee oTpaxenue. Moiens CBeTOBO/IA.

HccnenoBanue CBOMCTB M300payKCHHUH B JIMH3aX.

Mopenu MEUKpPOCKOTIa, TEJIECKOIIA.

HaGimonenne naTepdepeHnn cBeTa.

Hab6mronenue qudpakuum cBera.

HabGmronenue aqucnepcun cBera.

[TomydeHue cekTpa ¢ MTOMOIIbIO PU3MBI.

[TonydyeHnue ciekTpa ¢ HOMOIIbIO TU(PPAKLNOHHON PEIETKY.

HaGirotenue nonsipu3aiyu cBeTa.

Yuenuueckuti sxcnepumenm, 1abopamophsie pabomol

N3mepenne mokazarens mpeioMIICHUs CTEKJIA.

HccnenoBanue CBOMCTB M300payKCHHUH B JIMH3aX.

HabGmronenue aqucnepcun cBeTa.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUH OTHOCUTEIbHOCTH
['paHubl MPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTynarel cnenHalibHON TEOpUU
OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTb MOJYJIE CKOPOCTH CBE€Ta B BaKyyMe, MPUHLUII
OTHOCUTEIBLHOCTH DHHIIITEHHA.
OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU 1 COKPAIIICHUE JJIMHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBsi3b MaccChl € YHEPTUEH U UMITYJIHCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHUSI TTOKOSI.

Paznen 7. KBanroBasi ¢pusuka

Tema 1. dnemenmul KGAHMOBOU ONMUKU

®oronsl. Popmyna [Inanka cBs3u sHepruu GOTOHA C €r0 YaCTOTOW. DHEPTUsl U UMITYIIBC
¢dotoHa.

OtkpeiTie u wuccnenoBanue Goroddpderxra. Ombitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. Ypapuenue Diinmreitna ans potosrddexra. «Kpacnas rpanuna» porosddexra.

JlaBnenue cBera. Onwithel [1. H. JIeOenena.

XUMHYECKOE ICMCTBHUE CBETA.

Texnuyeckue ycTpoiicTBa M MpaKTUYECKOEe MpUMEHeHHe: (HOTOdIeMeHT, (OTOAATUUK,
COJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE ¢ TUHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHEro ¢porodddekra.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -yactuil. [lnanerapnas
Mozenb atoma. [loctynarel bopa. M3nyyenue u mornomenue GOTOHOB MPU MEPEXOAE aTroma C



OJIHOTO YpOBHsI 3Hepruum Ha Japyroil. Buabl cnekTpoB. CHekTp ypOBHEW 3HEprud aroma
BOJOPOJA.
BousiHoBbie cBoiicTBa yacTull. BosHbl ne bpoins. KoprycKyisipHO-BOJHOBOM JTyanu3M.
CHnoHTaHHOE U BBIHYKJIEHHOE U3JIyUEHUE.
TexHuueckue yCTpoilcTBA M MPAKTUUYECKOE IPUMEHEHHE: CHEKTPalbHbIA aHaau3
(criekTpocKoM), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopenb onbiTa Pesepdopaa.
OrnpenenieHne JIMHBI BOJHBI Jla3epa.
Habnronenne muHeyaThIX CIEKTPOB U3y YCHHS.
Jlazep.
Yyenuueckuii sxcnepumenm, n1abopamophule pabomuol
HaGuroienne TMHeHYaToro CreKTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIUE  CIIOXHOCTh  CTPOEHUSA  sijpa. OTtkpsiTHE
paaunoaktuBHOCTH. OnbITH Pedepdopaa mo onpeneneHno cocraBa paaioakTUBHOTO U3ITYYECHHUS.
CoiicTBa anb(da-, 6era-, ramMmma-u3inydeHus. BnusHue paaroakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHa W HeWTpoHa. Hyknonnas moxpens siipa ['elizenGepra—lBaHeHKoO.
3apsn saapa. MaccoBoe uucio sapa. M30Tomnsl.
Anbda-pacniaa. DIEKTPOHHBIM W MO3UTPOHHBIA Oera-pacman. ['aMma-m3imydeHue. 3aKoH
PaZi0aKTUBHOI'O pacIajia.
DHeprus CBsA3HM HYKIOHOB B sifipe. S nepubie cuibl. JledekT maccl sapa.
Anepuble peakuuu. JleneHue u CUHTE3 siiep.
Anepupiii peaxtop. TepmosinepHbiii cunte3. [IpoGneMbl W HEpCHNEKTUBBI  SAAEPHOI
SHEPTeTUKU. DKOJOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTEeTUKH.
OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeToabl HaOIIOICHHUS U PETUCTPAIINH AIEMEHTAPHBIX YaCTHUII.
OyHaamMeHTalbHbIe B3auMOIeHCTBUSA. EqUHCTBO (hr3rueckoi KapTHHBI MUDA.
TexHuyeckue ycTpolcTBa U MPAKTUUYECKOE NMPUMEHEHHUE: JO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
Cu€TYnK HOHM3UPYIOIIUX YACTHII.
Yyenuueckuii sxcnepumenm, n1abopamophule pabomuol
HccnenoBanue TpeKOB YacTHIl (110 TOTOBBIM OTOrpadusim).

Pa3pnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

Oranel pasButuss actpoHomuu. [IpukinagHoe ¥ MUPOBO33PEHUYECKOE  3HAYEHUE
aCTPOHOMHH.

Bup 3Bé3nH0r0 HebGa. Co3Besnus, spKue 3BE31bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneynas cucrema.

Connue. ConneuHnast akTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE34. 3BE3ABI, MX
OCHOBHBIE XapaKTEPUCTHUKH. JlparpamMma «CHEKTpaJIbHBIM KJIACC — CBETHUMOCTBY». 3BE3JbI
[VIABHOM TI0CJIEOBATEIbBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBbY» MJIs 3BE3J TIJIABHOU
nocieaoBarenbHocTd. BHyTpenHee crpoeHue 3BE34. CoOBpEeMEHHbIE NPEICTaBICHUS O
MIPOUCXOXACHUHU U 3BoJroLnn ConHIa U 3BE3/1. DTalbl KU3HU 3BE3I.



Mnineunsiii [1yTs — Hawa ["anaktuka. [Tonoxxenue u neuxkenune Connua B ['anaktuke. Tumsl
rajakTuk. PaguoranakTuku u kBazapel. YEpHbIE ABIPHI B Apax rajlakTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa06ma. PazOeranme ramaktuk. Teopus
bonboro B3peiBa. PeIMKTOBOE U3IyUYEHHE.

MacmrabHas ctpykTtypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo0aeMbl aCTpOHOMUH.

Yyenuueckue nabniooenus

HaGntoneHus HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAHUEM KOMITBIOTEPHBIX HPUI0KEHUH
JUIsL OIIpEJeNICHHs! MTOJI0KEHHUsI HeOEeCHBIX 0O0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

HaGmonenus B Teneckon Jlynsl, turanet, Miewnoro Ilytu.

Oo6o0marniee NoOBTOPEeHNE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOIMYECKOW, COLMAIbHOM U
THYECKOW cdepax MAEATENIbHOCTH YEIOBEKa, POJIb W MECTO (HU3MKH U acTpOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTHHE MHpa, pOJb (QHU3UUECKOH Teopuu B (HopMUpOBAHUH
IIpeICTaBICHUH 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpPA B 00ILEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABICHUI O IPUPO/IE.

Me:xknpeamerHble CBSI3U

Wzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkiacce ocymiecTBisieTcss ¢ y4EToM
COJZIEpKATENbHBIX MEXKIIPEIMETHBIX CBsi3e C KypcaMd MaTeMaTHKH, OMOJIOTHH, XHMMHU,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nowsimusi, CBS3aHHBIE C HW3YYEHHEM METO/0B HAYYHOI'O IMO3HAHMS:
SBJICHHE, Hay4HbI (akT, rumores3a, (usuueckas BeIMYMHA, 3aKOH, TeOpus, HaOIIOAEHuE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pellleHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMH Ha OCH KOOPIHMHAT, CIIO)KEHHE BEKTOPOB, NMPOW3BOAHBIC JIEMEHTApHBIX (DYyHKIHA,
IPU3HAKY 000U TPEYTrOJIbHUKOB, ONpeAeIeHHE TUIOMAAN TUNIOCKUX GUryp U 00bEMa Tell.

Buonozus: snexTpuyeckue sIBICHUS B JKUBOW INpUpPOAE, KoseOaTelabHble ABMKEHHS B
KUBOM NpUpOJE, ONTUYECKUE SIBJICHHUS B JKUBOM NpHUpOJE, ACHCTBUE pajuallid Ha >KHUBbIE
OpPTraHU3MBI.

Xumus: CTpOEHME aTOMOB W MOJIEKYJ, KpHUCTaLIM4ecKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBI 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIEKTPAIbHBIA aHAIIN3.

T'eocpagpus: MarHUTHBIE TOJIOCA 3eMJIH, 3aJIS)KM MarHUTHBIX pylH, (OTOChEMKA 3€MHOM
IIOBEPXHOCTH, NPEJCKA3aHNE 3EMIIETPACEHUN.

Texnonocus: TUHUM DJIEKTPOIIEpeiad, TeHEpaTop NEPEMEHHOI0 TOKa, 3JIEKTPOJBUraTElb,
WHAYKIMOHHAS TeYb, pajap, paJuoONpUEMHHUK, TEIEeBH30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mnpeamera «@Du3nMka» HA ypOBHE CpelHEro ooiiero oOpa3zoBaHHs
(6a30BBIii  ypOBEHb)  JIOJDKHO  OOECIEYHMTHh  JOCTHIKEHHE  CICHYIONIMX  JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.



JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOTo mpeamera «DPuU3MKa» JOIDKHBI OTpa)xaTb
TOTOBHOCTh M CITOCOOHOCTH OOYYaOIIMXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
MO3UIMEN JTUYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAllMi, TMO3UTUBHBIX BHYTPEHHHUX
yOeXaeHUi, COOTBETCTBYIONIMX TPAJAULIMOHHBIM LIEHHOCTSIM POCCHICKOr0  OOIIECTBa,
pacliipeHe >KU3HEHHOTO OIbITa U OMBITA AESITEIbHOCTH B IPOLIECCE peaTu3aluyd OCHOBHBIX
HaIMpaBlIEHUH BOCIUTATEIbHOMN I€ATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

cOPMUPOBAHHOCTh TPAKIAHCKOM MMO3UIMU  OOyYaromierocss Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOTO O0IIECTBa;

NPUHATHE TPAAUIMOHHBIX OOIIEUEIOBEYECKUX TYMAHHCTUYECKUX U JIEMOKPATHYECKHX
LICHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO JESTENbHOCTh B HMHTEpEcax TIpaKIaHCKOro OO0IIecTBa,
Y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpPTraHU3AIIHH;

YMEHHE B3aUMOJCHUCTBOBATh C COI[MAIBHBIMU MHCTUTYTaMU B COOTBETCTBHU C UX
(GYHKIIUSMU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapPHON U BOJIOHTEPCKOI NIeATENBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)1aHCKOW WACHTUYHOCTH, MATPUOTHU3MA;

[[EHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSM POCCUHUCKHUX
yUEHBIX B 001aCTU (DU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO ITOBE/ICHUS;

CIOCOOHOCTH OIICHMBATh CUTYAallMI0 M IMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B AESTEIbHOCTH YUEHOTO;

OCO3HaHHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYyyIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢buznveckoii Hayke;

5) TPy10BOr0 BOCIIUTAHMSA:

MHTEpEC K pPa3IUYHbIM cdepaM NpodecCHOHANBHOW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepIIaTh OCO3HAHHBIA BHIOOp OymyIiei
npodeccuu U peam30BbIBATh COOCTBEHHBIC )KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BaHUIO B 00JacTH (U3HMKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3x0/10rMYeCcKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJI00AIbHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYILIECTBIICHUE JEWCTBUU B OKpYKAlOIIEeH cpele Ha OCHOBE 3HAHHS
1eei yCTOWYMBOTO Pa3BUTHSI YEIOBEUYECTBA;

pacilipeHHe OIbITa JEATEIbHOCTU HKOJOIMYECKON HalpaBJIEHHOCTM HAa OCHOBE
MMEIOIINXCS 3HaHUH 110 (pusuke;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKH;



OCO3HAaHHUC LICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IPOLIECCE N3YUCHUA (bHBI/IKI/I
OCYIICCTBIIATL MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIBbHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS
Ba3oBble Jioruyeckue aeiicTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M AaKTYaJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIEIIATH 1SN IEATEIILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHIKCHHUS;

BBISIBIISATH 3AKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SBJICHUSX;

pa3pabarbIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAJIM3a UMCIOIIUXCS MaTEPUATbHBIX
1 HEMaTEePUAITBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JEATCIHHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIICICTBUI e TCIbHOCTH,

KOOPJMHUPOBaTh W BBINOJHATh pPabOTy B YCIOBUSAX pPEaJbHOIO, BHPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBINUICHUE MPU PEIICHUH KHU3HCHHBIX TPOOIIeM.

Ba3oBble nucciienoBaTejbCKue TeHCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJOTHEH, KIIOYCBBIMUA TOHITHSIMH W METOAaMH (pu3uvecKon
HAYKH;

BJIAJICTh HAaBBIKAMH Y4E€OHO-HCCIICIOBATEIBCKON M MPOEKTHOM JICATEIILHOCTH B 00JIACTH
(bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOJIOB PEIICHHs 3a71a4
(U3NIECKOTO CO/IePIKAHUS, TPUMEHEHHIO Pa3IMYHbIX METOOB ITO3HAHUS;

BJIAJICTh BUJAMHU JCSITEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
peoOpa3OBaHUI0 M TPHUMEHECHUIO B PA3IMYHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIE MPHU
CO3/IaHUU YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIISATh  TIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyalU3UpOBaTh 3aJady, BbIJIBUTaTh
TUNOTe3y €€ pelIeHHs, HAXOIUTh AapTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOHMX YTBEPIKICHHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh IMOJYYCHHBIC B XOJAC PCHICHHUS 3aJaud PEe3yJIbTaThl, KPUTHUECKU
OIICHUBAThH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOPa30BATEIBHOW NEATEIHHOCTH, B
TOM YHCJIC IIPH U3yYCHUH (DU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYAIUsM, OIICHUBAThH TIPUOOPETEHHBIHN OIBIT;

YMETh IIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00J1aCTh )KU3HEIEATCIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC TOIX0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE aJIbTCPHATUBHBIC PEIICHUS.

Pa6ora ¢ undopmanmueii:

BJIQJICTh HABBIKAMH TOJydeHUs HHPOpManuu (HU3HMUECKOTO COACPIKAHMS U3 NCTOYHHKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYIICCTBJISATH IIOMCK, AaHajdW3, CHCTEMAaTH3alUI U
MHTEPIPETANIO HHPOPMALIUU PA3THYHBIX BHJIOB U ()OPM MPEIICTABIICHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJB30BaTh CPEIACTBA HMH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pEIICeHN KOTHHUTWUBHBIX, KOMMYHUKATHBHBIX W OPTraHW3alMOHHBIX 3a/ad C COOJIOJACHHEM



TpeOOBaHUI PTOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PECYypCcOCcOepeKeHMs, MPaBOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€3011acHOCTH;

CO3/IaBaTh TEKCThl (DU3NYECKOTO COJACPKAaHUS B pPA3NIUYHBIX (opmarax C ydEToMm
Ha3HayeHWs WHGOpPMAalUU ¥ [ENeBOM ayJUTOPHH, BBIOMpas ONTHUMAalbHYIO (opmy
MPEACTABJICHUS U BU3YyaJIU3ALIHH.

KoMMmyHuKaTHBHBbIE YHUBEPCAJIbHbIE yUeOHbIe 1eliCTBUA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (PU3UKHU M BO BHEYPOUHOIl 1€ATeIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYallUi U CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTMYHO M3Jararb CBOKO TOYKY 3PEHHs C HCIOJIb30BAHMEM SA3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIyAIbHOU PAaOOTHI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX ICHCTBUI C y4ETOM OOIIMX WHTEPECOB W
BO3MOKHOCTEH Ka)KJI0TO 4JIE€HA KOJUIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JEATEeIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA TO €€ JOCTHKEHHUIO: COCTABJIATH IUJIAH JICMCTBHM, PacHpeleisiTh PO C YYETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh pe3ylIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKIOTO YYaCTHHKA KOMaH/bI B OO pe3ysbTar
10 pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE IPOEKTHI, OLIEHMBATh WJIEU C IO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpaXKEHHE, OBITh HMHUITUATHBHBIM.

PeryisiTuBHbIE YHHBepPCaJIbHbIEe YUeOHbIe JAeiicTBUS
Camoopranusanusi:
CaMOCTOSITEIILHO OCYIIECTBIIATh TO3HABATEIBHYIO ACSITEILHOCTh B 00JIACTH (DM3UKH U
aCTPOHOMHUHU, BBISIBIATH MTPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh IUIAH DPEIICHUs] PacUETHBIX M KAa4eCTBEHHBIX 3ajady, IJIaH
BBITIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ Yy4€TOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTECHU;
JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;
pacHIMpsITh paMKH y4€OHOTO MPeAMETa Ha OCHOBE JTUYHBIX MPEINOUYTCHH;
JieNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelicHueE;
OILICHUBATh IPHOOPETEHHBIN OIIBIT;
crocobcTBoBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO OJPYAUIMA B OONACTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBINA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAIbHBIH HHTEJLJIEKT:
JaBaTh OIIEHKY HOBBIM CUTYaIlMsM, BHOCHUTb KOPPEKTUBBI B JI€ATEILHOCTH, OLICHHBATh
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM;
BJIQJICTh HABbIKAMHU ITO3HABATEIBHOW PeICKCUM KaK OCO3HAHHS COBEPIIAEMbIX JIEHCTBUMA
Y MBICTUTENBHBIX IPOLECCOB, X PE3yJIbTATOB M OCHOBAHMIA;
MCIIOJIb30BaTh MPUEMBI pe(IICKCHU JJIsI OIICHKH CUTYaIl|H, BEIOOPA BEPHOTO PEIICHHUS,
YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;
MIPUHUMATh MOTHBBI M apTYMEHTHI APYTHUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;



IIPUHUMATD ce0sl, HOHUMasi CBOM HEJJOCTaTKH U JJOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apTyMEHTHI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO IPYTUX HA OIIHNOKH.

B npornecce 1oCTHKEHMS TMUHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOTPaMMBbI 110 (GU3UKE IS
YPOBHSI CpeIHEro o0Iero oopa3zoBaHUs y OOyHYaIOLIMXCSl COBEPILIEHCTBYETCS SMOLMOHAIbHBIN
UHTEJJIEKT, PEANoIaralouil cpoOpMUPOBaHHOCTD:

CaMOCO3HAHUSI, BKIIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSHUE,
BUJIETh HAIPABJICHUS PAa3BUTUS COOCTBEHHON SMOIIMOHAILHON cephbl, ObITh YBEPEHHBIM B ce0¢€;

CaMOpEryJIMPOBaHuUs, BKJIFOYAIOLIEro CaMOKOHTPOIIb, yMeHue [IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh AaJalnTHPOBATHCS K HSMOLMOHAIBHBIM
M3MEHEHHSM U MPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAlLMH, BKJIIOYAIOLIEH CTPEMJICHUE K JIOCTHIXKEHUIO LIEJIM U YCIEXY,
ONITHUMHU3M, UHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/s U3 CBOUMX BO3MOXHOCTEH;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMUMATh AMOIMOHAIBHOE COCTOSHUE IPYTHUX,
YYUTBIBATH €TO MPH OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOUIEHHS C IPYTMMHU
JOABMH, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIbTATbHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YpOBHE JOJKHBI
OTpaxkaTb chOPMHUPOBAHHOCTh y O0YHYAIOLIUXCSI YMEHUI:

JI€MOHCTPHPOBATh HA MpUMepax poJib U MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHON TEXHHMKHM M TEXHOJIOTHH, B NMPaKTHUYECKOU
NesITeIbHOCTH JIIO/IEH;

YUYUTHIBATh TPaHULbl MPUMEHEHUS H3YYEHHbIX (U3NYECKUX MOJIENe: MaTepualibHas
TOUYKa, MHEepLUalibHas cucTeMa oTcuéra, abCOJIOTHO TBEPIOE TEJNO, MACAIbHBIN Ta3, MOJAEIH
CTPOEHHSI Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUECUHBIA AJIEKTPUUYECKUHN 3apsii IPU PEIICHUU
(bu3nUecKuX 3a/1a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (IIPOLECCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKOW TEOpPUH CTPOEHHUS BEIIEeCTBA M 3JIEKTPOJUHAMUKH:
pPaBHOMEPHOE W PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBWKEHHE, CBOOOIHOE TIIaJeHHE Tell,
IBIDKEHUE 110 OKPYXHOCTH, HWHepLus, B3aumoneicrsue Ttei, anddysus, OpoyHOBCKOE
JBUKEHHME, CTPOCHHME XHUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell IpU HarpeBaHUU
(oxJ1aX/1eHNHN), TEIJIOBOE PaBHOBECHUE, UCIIAPEHUE, KOHIEH AU, [IJIaBJICHUE, KpUCTAIIIU3alus,
KUIIEHUE, BIAXKHOCTh BO3JyXa, MOBBIIICHUE JABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocyJlie, CBA3b MEXJAy IapaMeTpaMu COCTOSHHUS ra3a B H30Ipoleccax, 3JeKTpu3alus Tel,
B3aUMOJICHCTBHE 3apsi/I0B;

OIUCBIBATh MEXAHUYECKOE JBUKECHUE, MCIIOJIb3Ys (PU3MYECKHE BEIMYUHBI: KOOPAMHATA,
IyTh, NEPEMELIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUjla, UMIIYJbC Tejla, KHHETHYeCKast
SHEprus, MOTEHIMAJIbHAs JHEPTHs, MEXaHW4deckas padoTa, MeXaHW4ecKas MOIIHOCTh; IpH
ONHMCAaHWU TPABWIBHO TPaKTOBaTb (PU3MUECKUH CMBICI MCIOJNb3YEMBIX BEIUYMH, HX
0003HAaYeHHS M €AMHUIIBI, HAXOAUTH (POPMYJIIBI, CBA3BIBAIONINE JaHHYIO (PU3UYECKYIO BEIMUUHY
C IpYTMMH BEJIIMYUHAMU;

OIMCHIBaTh M3YUYCHHbIE TEIUIOBbIE CBOWCTBA TEJN M TEIUIOBBIE SBJICHUS, MCIOJIb3Ys
¢usnveckue BENWYMHBL: JaBJICHHWE Ta3a, TEMIIeparypa, CpPeAHsss KUHETHYEeCKas DSHEprus



XA0TUYECKOTO [JBMKEHHUS MOJIEKYJ, CPEIHEKBAaIpaTHUYHAsi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHeprus, padora raza, Kod)(UIMEHT MOJIIe3HOT0 JEHCTBHS TEIJIOBOTO
JBUTATEIIS; IPY ONKMCAHUH MTPABHIILHO TPAKTOBATH (DU3UYECKHI CMBICI HCIIOIB3yEMbIX BEIUYHH,
ux O0O0O3HAUeHMs] W EJUHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BEIUYNHAM;

ONMCBIBATh M3YyYEHHBIC JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKHUE SIBICHUS
(mporiecchl), UCNONB3Ysl (HPU3MUECKUE BEIMYMHBI: 3JEKTPUUECKUN 3apsijl, AJIEKTPUUYECKOE IMOJe,
HaIpspKEHHOCTh  II0JI, IIOTEHLMAJ, PAa3HOCTh IIOTEHIMAJIOB; IIPU OINMCAHMM IIPABHIIBHO
TPAaKTOBaTh (PH3MUECKUN CMBICT WCIIOJIB3YEMBIX BEIMYMH, WX O0O3HAUCHHWS W EIHHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYMHY C APYTUMH BEIMYUHAMU;

aHAJM3UPOBaTh (DU3MUYECKHE NPOLECChl U SIBIECHUS, UCHONb3Yys (U3UYECKHUE 3aKOHbI U
MIPUHLUIBL: 3aKOH BcemupHoro tarorenus, I, II m III 3akonel HeroToHa, 3aK0H CcOXpaHEHHs
MEXaHNYECKON DHEPIUH, 3aKOH COXPAHEHHsI UMITYJIbCa, IPUHLHUII CYIEPIIO3ULIUN CUJI, TIPUHIIUI
paBHOINPABUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEIHEM KHUHETUYECKOM HHEPIUH TEIJIOBOIO JIBH)KCHMS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoi, MepBblii 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHHUs
JIEKTPUUYECKOro 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO (HOpMyIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MIPUHIIMITBI ISHCTBUS MAIIMH, TPUOOPOB M TEXHHUYECKUX YCTPOKHCTB;
pas3nuyaTh ycJIoBUs UX O€30I1aCHOTO MCIIOJIb30BaHMs B IOBCEAHEBHOM KU3HU;

BBINOJIHATh SKCIIEPUMEHTHI 110 HCCIEIOBAHUIO (PU3MUECKUX SBICHUH M IPOLECCOB C
UCTOJB30BAHUEM TPAMBIX M  KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (POPMYIHPOBATH
npobnemMy/3ajady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
IIPEUI0KEHHOI0 000PYJ0BaHUs, IPOBOIUTH OIBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHBIE H3MEPEHUs (PU3UUECKUX BEJIWYHMH, NPU ITOM
BbIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHMs U MCIIOJIb30BaTh H3BECTHBIE METOJNbl OLICHKH
MOTPENIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXJIy (QU3NYECKUMHU BEIMYMHAMU C MCIOJIb30BAaHUEM
NpSIMBIX HM3MEPEHHM, IMPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (UKCHPOBATH PpE3yJbTAThI
[IOJIyYEHHOH 3aBUCHUMOCTH (PU3MUECKUX BEJIMYUH B BUIE TaOJIUI U Tpa(UKOB, JeIaTh BBIBOJIBI
II0 pe3yJIbTaTaM UCCIICOBAHMS;

coOioaTh IpaBuia 0O€30MacHOro TpyJAa MpU NPOBEICHUM HCCIEAOBAaHUI B paMmKax
Y4eOHOTO OSKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATENILCKOM W MPOEKTHOW AEATENbHOCTH C
MCTOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPAaTOPHOTO 000PYI0BAHUS;

pemars pacuéTHble 3aJayd C SIBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCIOJb3Ys
¢bu3nveckne 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33Ja4d BHIOMPATH (PU3UIECKYIO
MOJIeNIb, BBIACNATH (U3WYECKHE BEIMYMHBI M (QOPMYINBI, HEOOXOAMMbIE IS €€ peUleHHs,
IPOBOJIUTH Pacy€Thl M OLICHUBATh PEaIbHOCTh MOIYYEHHOI0 3HaUeHUsl (PU3NUECKOM BETMUUHBL;

peniaTh KayeCTBEHHBIC 3aJ1a4d: BBICTPAMBATH JIOTUYECKH HENPOTHUBOPEUMBYIO ILETOUYKY
paccyXJIeHU ¢ ONOPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCIOJb30BaTh MPU PELICHUMH Y4YeOHBIX 3aJady COBPEMEHHble HH(OpMaIMOHHbIE
TEXHOJIOTUHU JUIsl TOMCKA, CTPYKTYPUpPOBAHMS, WHTEPIPETALMU U HpPEJCTaBICHUs y4eOHOH U
HAYYHO-TIONYJISIPHOW WH(OPMALUK, MOJYYCHHONH W3 PAa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJIM3UPOBATh [1OJyYaeMyr0 HH(OpPMAIIHIO;

IPUBOAUTH MPUMEPHI BKJIA/a POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYKAIOIIET0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTH;



UCIOJIb30BaTh TEOpPETHYECKHE 3HaHWS 1O (U3UKE B TIOBCETHEBHOM >KU3HMU IS
obecriedeHns 6€30MaCHOCTH MTPH O0PALICHUN C MPHUOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMH, TS
COXpaHEHHS 3JI0POBbS U COOITIOACHUSI HOPM KOJIOTHUECKOTO MTOBEICHHUS B OKPYKAIOIIEH cpee;

paboTaTh B IpyMIie ¢ BHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, IUTAHUPOBATh paboTy
TpyNIbl, palMOHAIBHO paclpeleNaTh OO0S3aHHOCTH M IUIAaHUPOBATh JESITEIbHOCTH B
HECTaHJAPTHBIX CUTYyAIlMsIX, aJIeKBaTHO OICHMBATh BKJIAJ KaXKIOIO M3 YYaCTHUKOB TPYMIBI B
pelieHre paccMaTpuBaeMon POOIEMBI.

K xonuy oOyuenus B 11 kJacce nmpeIMeTHbIE pe3ysibTaThl HA 0a30BOM YpOBHE JOKHBI
OTpaxkaTb chOPMHUPOBAHHOCTh y O0YUAIOLIUXCSI YMEHUI:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MeCTO (GU3UKH B (POPMUPOBAHUU COBPEMEHHOMU
HAyYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B MPAKTUUYECKOU
JesITeNIbHOCTH JIIOJIeH, IEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBI
AJIEKTPUUYECKUI 3apsii, JIyd CBeTa, TOYCUHBIH HWCTOYHHUK CBETa, SACpHAs MOJIENb aToMa,
HYKJIOHHAsI MOZIETTb aTOMHOTO sI/Ipa MPH peleHnH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE sBICHUS (TPOIECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH M KBAaHTOBON (DU3MKHU: 3JIEKTpHUUYECKas MPOBOJIMMOCTb, TEINIOBOE, CBETOBOE,
XMMHAYECKOE, MAarHUTHOE JCWCTBUS TOKA, B3aMMOACWCTBHE MArHUTOB, 3JIEKTPOMArHUTHAsS
WHIYKIMS, JCWCTBME MAarHUTHOTO TOJIA Ha MPOBOAHUK C TOKOM U JBHKYIIUHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJICOAHUsI U BOJIHBI, IPSIMOJIMHEHHOE PAaCIPOCTPAHEHUE CBETA, OTPAKEHHE,
npejroMiieHne, wuHTepdepeHuus, audpaknus W TOJMApU3aLUs CBETa, IUCIEPCHs CBETa,
dhoroanekrpuueckuit 3pdext (pororddexr), cBeToBOE NaBlIeHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAsl PaIMOAKTUBHOCTD;

OIMCHIBATh M3YYCHHBIC CBOMCTBA BEIIECTBAa (dJIEKTPUYECKHE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3NUYHBIX Cpell) U IJIEKTPOMATHUTHBIC SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIMUYMHBL DJICKTPUYECKHHA 3apsisl, CWJIa TOKa, SJIEKTPUYECKOe
HaNpsDKCHUE, SJICKTPUIECKOE COMPOTUBIICHHE, PAa3HOCTh OTEHIIMAJIOB, JIEKTPOABIIKYIIAs CHJIa,
pabota TOKa, MHAYKIMS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHla, WHIYKTUBHOCTb
KaTYIIKH, SHEPrus JJIEKTPUYECKOT0 M MArHUTHOTO TOJEH, Mepuoj U YacToTa KojebaHuii B
KoJIe0aTeIbHOM KOHTYpE, 3apsi/i M CHjla TOKAa B IPOIECCE TAPMOHUYECKUX AIIEKTPOMArHUTHBIX
KojeOaHuil, (OKyCHOE paccTOSHME U OINTHUYecKas Ccuja JIMH3bL, MPU OMHUCAHUM IPABHIBHO
TPAaKTOBaTh (PH3MUECKUH CMBICT HCIOJIB3YEMBIX BEIMYMH, WX OO0O03HAUEHUS W CIMHHIIBL,
YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMHU BeTUYNHAMH,

OMKCHIBATh M3Y4YCHHBbIE KBAHTOBBIC SBJICHHS U TPOLECCHI, HCIONB3Yd (U3HUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, DHEPIUs U
uMIyJiabc (OTOHA, TEPUOJ TONypacHana, SHEPrHsl CBSA3M ATOMHBIX Sep, IMPH ONHCAHUH
MPaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIONB3YyeMbIX BEJIMYMH, MX OOO3HAYEHUS U
eIMHUIIBI, YKa3blBaTh (DOPMYJIBI, CBS3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMYMHY C APYTUMH
BEJIMYMHAMU, BBIYHCIISATH 3HAYCHUE (PU3UIECKON BETHMUNHBL;

aHATM3UPOBaTh (DU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3Ys (U3NYECKHE 3aKOHBI U
OpuHOUNBE:  3akoH OMa, 3aKOHBI IIOCJIEAOBATENIFHOTO W HApaUICNBHOTO  COEAMHEHUS
MPOBOAHHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJIEKTPOMArHUTHOM HMHAYKLWH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHHUsS CBETA, 3aKOHBI MPEIOMIICHHUS
CBETa, YypaBHeHHe OUHIITeHHAa s (QorodPdeKrra, 3aKOH COXPAHCHHS DJHEPTHH, 3aKOH
COXPaHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHHUS OJJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHHS
MaccoBOTO 4YHCJa, MOCTyJaThl bopa, 3aKOH paJMOaKTHBHOTO pacraja, MpH 3TOM pa3inyaTh



CIIOBECHYIO (POPMYJUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BbIpaXXCHHE W YCJIOBUSA (TpaHHIIbI,
00J1acTH) TPUMEHUMOCTH;

ONpPEIENATh HANPABICHUE BEKTOPA MHAYKLUUW MAarHUTHOTO IIOJS IIPOBOJHUKA C TOKOM,
cuibl AMriepa u cuibl Jlopenua;

CTPOUTH U OMHCHIBATH U300pakeHHE, CO3/1aBaeMOE TIIOCKUM 3€PKaioM, TOHKOH JIMH30M;

BBINIOJHATh 3KCIEPUMEHTHI IO HCCIEJOBAHUIO (PU3NYECKUX SIBJIEHUN M IPOLIECCOB C
UCTOJB30BAHMEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH: T1pu OSTOM  (QOpPMYyIHPOBATH
npobieMy/3afadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEIJIOKEHHOTO 000PY0BaHUS, TPOBOAUTH OMBIT U OPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3UYECKUX BEIWYHH, TNPH ITOM
BBIOMPATh ONTHUMAJIBHBIA CIIOCOO HM3MEPEHHS W HCIIOJB30BaTh H3BECTHBIE METONBI OICHKH
MOTPENIHOCTEN U3MEPEHUM;

MCCIIEI0OBATh 3aBUCHMOCTH (DU3MUYECKUX BEITMYUH C UCIIOIB30BAHUEM TPSMBIX U3MEPEHHIA:
IpPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATH pPE3yJbTaThl MOJIYYECHHOW 3aBUCUMOCTHU
¢bu3nuecKux BENWYMH B BHUAE Tabuull U TpaduKOB, JAeNaTh BBIBOABI IO pe3yibTaTaM
HCCIIEA0BAHUS;

coOmrofaTh mnpaBuia 0O€30MacHOr0 Tpyda MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4e0HOTO OSKCIIEPUMEHTa, Yy4eOHO-HMCCIIEAOBATENILCKOM UM MPOEKTHOW JIEATEIIBHOCTH  C
MCTIOJIb30BAaHNEM U3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 00OPYIOBAHUS;

pemats pacuéTHbIE 3aJa4ydl C SIBHO 33JaHHON (U3UYECKOW MOJENbI0, HCIONb3Ys
¢u3nveckne 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3a7addl BEIOMPATh (PU3HUECKYIO
MOJIeTb, BBIIEIATh (U3UYECKUE BEIMYMHBI U (OPMYIIbI, HEOOXOAMMBIE Al €€ pelleHus,
MIPOBOAMTH PACUEThl U OIICHUBATH PEAIbHOCTH MOTYYSHHOT'O 3HaYCHHS (PU3NUECKON BEJTMYHHBI;

peniaTh KayeCTBEHHBIC 3a/1ayd: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUMBYIO ILIENOYKY
paccyXIeHH ¢ ONIOPO HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECKHE SBICHHUS;

UCIONIb30BaTh MpPU pEIICHUH Y4YeOHBIX 3aJad4 COBPEMEHHble HH(OpPMalHOHHBIC
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHPOBAaHUS, WHTEPIPETAIIMH M TPEICTABICHHUS y4eOHOU W
HAyYHO-TIONMYJISIPHONH HMH(POpPMAIUH, MOJYYSHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MMOITyYaeMyI0 HHPOPMAIHUIO;

OOBSICHATD TPUHIIHIIBI ICHCTBHUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS MX O€30MaCHOT0 UCIOIb30BaHUS B IIOBCEIHEBHOM KU3HU;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HAYKH, B 00BSCHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHYECKHE 3HaHWS 1O (U3UKE B TIOBCETHEBHOM >KU3HMU IS
obecrnieueHus 6€30MacHOCTH MPU OOpAIIEHUH C MPUOOPAMH U TEXHUYECKUMHU yCTPOMCTBAMU, AJIs
COXPAHEHHS 3/I0POBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0 MTOBEACHUSI B OKPY KaIOLIEl cpene;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH paboTy
TPYMNIIbI, PAMOHATIBHO pPACHpeneNsiTh OOS3aHHOCTH ¥ IUIAHUPOBATH JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLICHMBATh BKJAJ KaXXJ0r0 M3 YYAaCTHHUKOB I'PYIIIbI B
pelieHre paccMaTpuBaeMon POOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/m Kourpoabnubie IIpakTnueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PUBUKA U METO/Ibl HAYUYHOI'O IIO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOT'O TTO3HAHMS 2 Brbmmorexa LIOK
‘ ARLHAY https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
21 K 5 bubnuorexa [JOK
) HHEMATHERA https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
22 Auavitia ’ https://m.edsoo.ru/7f41bf72
bubnnoreka [JOK
2.3 3 6 1 1
AKOHBI COXPAHCHHS B MEXAHHUKE hitps:/m.cdsoo.rw/ 741672
Utoro no pazneny 18

Pasnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2 1 1
3 OCHOBLL TepMOLIHAMIIKH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BELLIECTBA. 5 bu6mmoteka [IOK

®a30BbIe IEPEXO/IBI

https://m.edsoo.ru/7{41bf72



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

Uroro no pazneny

Pasnea 4. JIEKTPOJJUHAMUKA
4.1 DneKTpocTaTHKa

[TocTosiHHBIM 31eKTpUYecKuil TOK. TOKHU B
pa3IMYHBIX Cpelax

4.2

Uroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

24

10

12

22

68

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

bubnuorexa [JOK
https://m.edsoo.ru/7{41bf72



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

11 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHBIE
HanmeHnoBaHme pa3je/ioB U TeM undposbie
Ne i/ P Kontpoabubie IIpakTuyeckue (pp )
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Pazpen 1. JIEKTPOJANHAMUKA
11 MarnuTHO€ noje. DIeKTPOMarHuTHas 1 | 3 bubmmoreka [JOK
) WHIYKIHS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4ecKue 1 3J1€KTPOMarHuTHbBIE 9 1 bu6mmoteka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHW4eCcKUE U SIIEKTPOMAarHuTHbIE 5 1 bubnmnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubnuoreka [JOK
2. 10
3 Onrika 3 https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

3] OCHOBBI crnenuaabHOM TCOPUU

OTHOCUTEIILHOCTH
Uroro no pazneny

Paznen 4. KBAHTOBAS ®U3UKA
4.1 OeMeHThl KBAHTOBOU OIITHKU

4.2 Crpoenue atoma

4

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97¢

bubnuoreka [JOK
https://m.edsoo.ru/7{41c97c¢

bubnuorexa [JOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 AToMmHOE PO

bubnuorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny

15

Paspea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3UKU 7 Brbmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0miaromee MOBTOPEHNE 4 E:tf::?/ﬁ:iiﬁi 764169 7¢
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




INIOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Tema ypoka

®du3uka — HayKa 0 IpUpPO/IE.
Hayunsie MeToab! MO3HAHUS
OKpYKaroIlero Mupa

Koan4yecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3YYeHU S

JJIeKTPOHHBbIE HU(PPOBBIE
oOpa3oBaTe/ibHbIE

pecypchbl

bubnnorexa [JOK
https://m.edsoo.ru/ff0c32e2

Poine 1 MecTo Qu3uKu B
(hopMUPOBaHUH COBPEMEHHOI
HAy4HOU KapTHHBI MHpa, B
NPaKTUYECKOH JISSITEITbHOCTH JIFO/ICH

bubnuoreka [JOK
https://m.edsoo.ru/ff0c33e6

Mexanndeckoe IBUKECHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
nexenus. [lepemenienue,
CKOPOCTb, YCKOPEHHE
PaBHOMEpHOE IpsAMOJIMHEWHOE
JBUKECHUE

PaBHOYCKOpEHHOE NPSMOJIMHENHOE
JBUKCHHE

CBobosHOe majieHue. Y CKOpeHue
cBOOO/IHOTO Na/IEHUs
KpuBosmHeliHOE ABUXKEHUE.
JIBrKeHrEe MaTepUualbHOU TOUYKH 110
OKPYHOCTHU

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3508

bubmnoreka [JOK
https://m.edso0.ru/ff0c3620

bubnuorexa [JOK
https://m.edsoo.ru/ff0c372¢e

bubnuorexa [JOK
https://m.edsoo.ru/ff0c39cc

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3ada

[IpuHIUTT OTHOCUTETBHOCTH
lanunes. MHepuuaibHbIE CHCTEMBI

bubnuorexa [JOK
https://m.edsoo.ru/ff0c3be§



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

orcuera. Ilepserii 3akoH HproToHA

Macca tena. Cuna. [Ipuniun

bubnuorexa [JOK

? CYTCPTIOSHIMH CHIL. BTOPOHV%KOH https://m.edsoo.ru/ff0c3be8
HerotoHa u1st MaTepuaaIbHON TOYKH
Tpetuit 3akoH HeroToHa 115t bu6mmoreka [IOK

10
MaTepHaIbHBIX TOYECK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMHPHOTo TsAroTeHus. Cuia

11 TSKECTH. He[F))Ba;I KOCMHUYECKas Brbmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koo dunmeHnt
TpeHus. Cuiia COpoOTUBIIEHUS IPU Bbu6mmoteka [IOK

13
NBYKEHUU TENA B KUIKOCTU WU https://m.edsoo.ru/ff0c3{76
rase
[ToctynaTenbHOE U BpaaTeaIbHOe

14 JBIKEHUE a0COIIOTHO TBEPIOTO bubmnoreka [JOK
tena. MoMeHT cuitbl. [1nedo cuitbl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPAOTO Teja
NMmynec MmaTeprabHOM TOYKH,

15 CUCTEMBbI MaTePUAIIbHBIX TOYEK. bubnmmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHUKCHHEC
PaboTa 1 MOIIHOCTb CHJIBI.

16 Kunernueckas sHeprus bubmmoteka [IOK
MaTepHuaabHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MCHECHUN KHHETHYECKON SHEePTUn

17 [TorenimanpHas YHEPTHS. bu6mmoreka [IOK


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

19

[ToreHmanbHas 3HEPTUs YIIPyro
ne(OpMUPOBAHHOI MPY>KUHBL
[ToreHmmanpHas SHEprUsi Tl
BOJIM3H IMOBEPXHOCTH 3EMIIH
ITorennuanbHbIe 1
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThl HEMOTEHIIMAIBHBIX CHII C

H3MEHESHHEM MeXaHHYCCKOU OHEPIun

CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHU4YECKOU JHEPIUHU

JlaGopaTopHnas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3BMEHEHUEM MEXaHUYECKOU
SHEPTHUU Tella Ha IPUMEpe
PaCTSDKEHHUS PE3NHOBOTO KIyTa)

https://m.edsoo.ru/ff0c461a

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478¢

20

21

22

KonTponbHas pabota no teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXpPAHEHUS B MEXAHUKE»

OCHOBHBI€E TTOJIOKEHHS
MOJ'IGKy.]'IHpHO-KHHGTH‘-IGCKOﬁ
TCOPHU. BpOYHOBCKOG JBHXXCHHUC.

Huddys3us

XapakTep IBHKCHUS U
B3aMMOJICHCTBHS YaCTHI] BEIECTBA.
Mopenu cTpoeHHs Ta30B,
XKUJIKOCTEH U TBEPIBIX TEI

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

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

23

Macca monekyn. KonuuectBo
BemecTBa. [loctossHHas ABoraapo

24

TennoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u e€ uamMepeHue.
[ITkana remneparyp Llenscus

WUneansusii raz 8 MKT. OcHoBHOE

bubmnoreka [JOK

25 ypaBaenne MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIeparypa Kak Mepa

%6 CpeaHel KHHETUYECKON SHEPIUu bubnmnorexka [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

)3 «HccnenoBanue 3aBUCUMOCTH
MeX 1y mapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 H3omnpoiiecchl B UAcaIbHOM Ta3e U bu6mmoreka [IOK
UX rpapuueckoe IpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJMHAMHYECKOW CUCTEMBI U

30 criocoObl e€ m3meHeHus. KomuaecTBo bubmmoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHsl 0JJHOATOMHOTO UCALHOTO
raza

31 Bunae! rerionepenaun buGmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEIIOEMKOCTH BEIIECTBA.

1 KonnyecTBo TemioTs! mpu bubmmoteka [IOK
Teruonepenave. AnnadaTHbINA https://m.edsoo.ru/ff0c5¢c36
rporecc

33 [lepBblil 3aKOH TEPMOAMHAMUKH U bubnmnorexka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€ro NpuMCHCHUE K U30IIpoucccamM

https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs nporieccoB B

34 npupoze. Bropoit 3akoH Brbmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 [Tpunmun nevicreus u KI1J{ bu6mmoreka [IOK
TEIUIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KIT/I

37 DKOJIOTHYECKHUE MPOOIEMBI
TETIOPHEPTETHKH
O06o00mamui ypok

38 «Mon]jKyJII;J[lpHa;}[q?bmnKa. OcHOBBI Brbmmorexa LIOK

https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KoHntpoibHas pabota 1mo Teme
39 «MOffGKYJ‘IHpHEH ¢uznka. OCHOBBI bubmnorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOMHAMUKID)

40 [TapooGpa3oBaHue U KOHICHCAIIHSI. bu6mmoreka [IOK
HcnapeHue u KuneHue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAS 1 OTHOCHTEIIbHAS

41 BJIAJKHOCTh BO3/1yxa. HachleHHbIN buGmorexa HOK

https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramueckue u
amopdHEIe Teaa. AHH30TPOIIH
42 CBOIE((}’)FB KPHCTaJUIOB. }Klfm(ne buGmorexa HOK
https://m.edsoo.ru/ff0c65f0
kpuctayibl. CoBpeMEHHbIE
MaTepHuabl
[InaBieHue U KpUCTATUIU3ALIMSL. Butmotexa LIOK
43 VY nenpHas TEMI0Ta TUIABICHUS.

CyOnumariust

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubnuorexa [JOK

44 b 0
PABHEHHE TEIIOBOTO bajatica https://m.edsoo.ru/ff0c6820
3 C) i
B i
DAL A P https://m.edsoo.ru/ff0c6bec
3apsIoB
I1
e
YHPOEOA ' https://m.edsoo.ru/ff0c6bec
COXPAHEHUS EKTPUICCKOTO 3apsia
" ES&HMOI{;ﬁCTBHG IiapHIlOB. 3aKkoH ) BuGmmorexa LIOK
yiioHa. TOYCUHBIH AJICKTPHUSCKUN hitps://m.cdsoo.r/f0c6eed
3apsi
Hanps:k€HHOCTB 3IIEKTPUYECKOTO
43 nosist. [lpuHnun cynepno3unuun bu6mmoteka [IOK
ANEKTpUYeCcKuX nosie. Jlnuun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pa6
B
' HHat https://m.edsoo.ru/ff0c6f00
MTOTCHIIUAJIOB
IT
S0 snextpoctammcerow nose. biorera LIOK
P ] https://m.edsoo.ru/ff0c7018
JIM3IeKTpudecKas MpOHUIIAEMOCTh
bubnuorexa [JOK
51 C) & . K
TICKTPOSMEOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
5 ..
o
s pa- P https://m.edsoo.ru/ff0c72¢0
3apsHKCHHOTO KOHACHCATOpa
53 JlabopaTtopHas pabora M3mepenue

3JIEKTPOEMKOCTH KOHEHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

[TpuHIMIT NEHCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAJIBHOTO
anmnapara, CTpyiHOro nNpuHTepa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMIIeHHE AIEKTPONpruOOpPOB

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpspxenue.
Comnporusnenue. 3akon Oma J1st
y4acTKa Ielnu

[MocnenoBarenbHOE, MapalieabHOE,
CMEIIIaHHOE COCMHEHHE
poBOAHKKOB. JlaboparopHast
pabora «/3y4eHHe CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOBY

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

58

59

PaGota u mourHOCTH
ANIEKTPUYECKOT0 TOKA. 3aKOH
Jxoyns-Jlenna

3axon OMa 171 IOJTHOM (3aMKHYTOI)
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHHSD)

PesepHblitl ypok. KonTponbsHas
pabora 1o Teme

DnexTpoauHaMHuKa /
Bcepocculickas npoBepodHas
pabora

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bubnuorexa [JOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0uaromuit ypok

bubnuoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

«DNEKTPOANHAMUKAY /
Bcepoccuiickas mpoBepodHast
pabora

https://m.edsoo.ru/ff0c88be

61

62

63

64

DneKTpOHHAas MPOBOUMOCTb
TBEP/BIX METAJUIOB. 3aBUCHMOCTb
COIIPOTHBIICHUS] METAJUIOB OT
Temnepatypbl. CBEpXIpOBOAUMOCTh

DNEeKTPUUYECKHUI TOK B BAKyyMe.
CBoliCcTBa 3JEKTPOHHBIX ITyYKOB

[TosrynpoBOTHUKH, KX COOCTBEHHAS
U [IPUMECHAs IIPOBOIUMOCTb.
CaoiicTBa p—n-niepexoaa.
HOJIyr[pOBOI{HI/IKOBBIe HpI/I60pI>I
DNeKTpUUECKUN TOK B pacTBOpax U
paciiaBax 3JIEKTPOJIUTOB.
ONeKTpoIUTHYECKAsT JUCCOLMALIUS.
DNeKTpoIn3

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubnuorexa [JOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUYECKHUM TOK B rasax.
CamocTosTeIbHBIN 1
HECaMOCTOSTENBHBIN pa3psl.
Momnnus. [lnazma

bubnnoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DJIeKTpUUECKHE TPHUOOPHI U
YCTPOWCTBA U MX ITPAKTHYECKOE
npuMeHeHue. [IpaBuna TeXHUKH
0e30IMacHOCTH

bubnnoreka [JOK
https://m.edsoo.ru/ff0c861fc

67

KounTponbHast pabota no teme
«Qnexkrpocraruka. [locrosHHbII
3JeKTpu4ecKuil ToK. Toku B
Pa3IUYHBIX Cpeaax»

bubnuorexa [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

bubnuorexa [JOK
ypok 1o Temam 10 kmacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68 PesepBHEIit ypok. O600maromumii

68 5 4



https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

Koan4yecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBBIE

Tema ypoka Kontpoabnbie  IIpakTuyeckue Aara oGpa3oBare/bHbIe
Bcero H3y4YeHHus
padoTsI padoTsI pecypchl

[TocTosiHHBIE MATHUTBI M UX

B3auMoOcicTBUE. MarHUTHOE II0JIE. | bu6mmorexa [IOK

BekTop MarHuTHON MHIYKIINY. https://m.edsoo.ru/ff0c9778

JIuHNY MarHUTHON MHIAYKIMH

MarauTHO€ 10JI€ MPOBOIHHUKA C

TokoM. OmBIT DpcTeaa. | bubnunoreka [JOK

B3aumopeiicTBre TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe

TOKOM

A 1
https://m.edsoo.ru/ff0c98fe

TOKOM)

JleiicTBre MAarHUTHOTO TIOJISL HA

MIPOBOAHMK ¢ TokoM. Cuiia Amnepa.

Jlaboparopuas pabora 1 | bubmmoreka [JOK

«HccnenoBanue IeNCTBUS
IIOCTOSHHOI'O MardurTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBUKYLIYIOCS 3apsKEHHYIO
yactuny. Cuna Jlopenna. Pa6ora
cuiel JlopeHua

https://m.edsoo.ru/ff0c9ac0

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9d{4

DneKTpoOMarHuTHasi UHIYKIUS.
IToTOoK BEKTOpa MarHUTHOM
unaykuun. DJ1C uHAyKIuu. 3akoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

3JIEKTPOMArHUTHOW MHIYKIHUU
®@apanes

Jlaboparopuas pabora
«HccnenoBanue SIBICHUS
AJIEKTPOMArHUTHON WHIYKIIUK»

bubnuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTS. SIBIeHUE
camonHykuuu. 9J1C
CaMOMHIYKIUHU. DHEPIrusi
MarHUTHOT'O MOJISI KATYIIKH C TOKOM.
DJNEeKTpOMarHuTHOE 1oJjIe

bubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

TexHuveckue ycTpoiicTBa U Ux
NPUMEHEHHE: TIOCTOSHHBIE MarHUTHI,
OJICKTPOMArHuThI,
AIIEKTPOJIBUTATEIb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHLI,
WHTyKIIMOHHAs [1€Yb

Oo6o06maromuit ypok «MarautHoe
noJie. JIeKTpOMarHuTHas

VHTY KIS

bubnuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

12

13

KonTponbHas padora no teme
«MaruuTtHOe 1nouie.
DNEeKTpOMarHuTHask UHIYKLIHS»

CB00OO/IHBIE MEXaHUYECKUE
KoseOaHus. ['apmonnyeckue
Kose0aHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaienue SHEPrUH

Jlaboparopuas pabora
«HccnenoBanne 3aBUCHMOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ff0cad58

bubnuorexa [JOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

Mepuo/ia MajibIX KoJieOaHuM rpy3a
Ha HUTH OT JITMHBI HUTH U MaCcChI
rpy3a»

14

15

16

KounebaTenbHbIi KOHTYP.
CB00OOIHBIE AIIEKTPOMArHUTHEIE
Kos1e0aHus B UAECAIbHOM
KoJIeOaTEeTbHOM KOHTYpe. AHAIOTHUS
MEXIy MEXaHUYECKHUMU H
AIIEKTPOMArHUTHBIMHU KOJICOAHUSAMHU

®opmyna Tomcona. 3akon
COXpaHCHHUS DHEPTUHU B UICATLHOM
KoJIe0aTeIbHOM KOHTYPE

[Ipeacrasienue o 3aTyxaromux
KoJieOaHusX. BeIHYKIIEHHBIC
MeXaHHYECKHE KOJIeOaHHs.
Pe3onanc. BeinyxaeHHbie
AJIEKTPOMArHUTHBIC KOJIeOaHuUs

bubmuorexa [JOK
https://m.edsoo0.ru/ff0cb820

bubnuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

bubnuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

18

19

[TepemeHHBIN TOK.

CunycouanbHbIid IEPEMEHHBIN TOK.

MOMHOCTD MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U IEHCTBYIOLIEE
3HAYEHHE CUJIbI TOKA M HAMPSKEHUS

Tpancdopmarop. [IponsBoactso,
nepenavya u norpedieHue
ANEKTPUYECKOIN SHEPTUU

Y CTpoUCTBO U TPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, F€HEpaTOpa IEPEMEHHOT0
TOKA, JINHUH 3JIEKTpoliepenay

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

bubnuorexa [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

21

22

23

24

25

26

27

28

DKOJIOrM4eCKUe PUCKU IPU
IIPOM3BOJICTBE AIEKTPOIHEPTUH.
KynpTypa ucnonbp3oBanus
AIIEKTPOIHEPTUH B TIOBCETHEBHOM
KHU3HH

MexanndecKkre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
JUIMHa BOJIHBL. 1lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKka. Bricora Tona. TemOp 3ByKa

BHGKTpOMaFHHTHBIG BOJIHBI, UX
CBOKCTBA U CKOpocTh. [lIkana
ANEKTPOMArHUTHBIX BOJIH

[TpuHIHUIIBEI paTUOCBS3H 1
TCIICBUACHUNS. Pa3BI/ITI/I€ CpeIlCTB
cBa3u. Pagnonokanusa

KonTponbHast padota «Konebanus u
BOJIHBD»

[IpssiMonuHeitHOE pacipocTpaHEeHue
CBETa B OJHOPOAHOU Cpejie.
TodeuHblii ICTOYHUK cBeTa. JIyd
cBeTa

OrtpaxeHue cBera. 3aKOHbI
orpaxkeHus cera. [loctpoeHue
n300pakeHUH B TUIOCKOM 3€pKalie

[Ipenomnenue ceera. [lonnoe

bubnuorexa [JOK
https://m.edsoo.ru/ff0ccas54

bubnuoreka [JOK
https://m.edsoo.ru/ff0ccclc

bubnuorexa [JOK
https://m.edsoo.ru/ff0ccfel

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc6{8

bubnuorexa [JOK
https://m.edsoo.ru/ff0cd350

bubnuorexa [JOK
https://m.edsoo.ru/ff0cd4e0

bubnuoreka [JOK


https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTpPEHHEE OTpaKEHHUE.
[IpenenpHbIi yroy NOJIHOTO
BHYTPEHHET'O OTPAKECHUS

https://m.edsoo.ru/ff0cd 716

29

Jlaboparopuas padota «3mepenue
MOKAa3aTels PETOMIICHHS CTEKIIa

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

31

32

33

34

35

JIunzel. [TocTpoenne n3o0pakeHui
B nuH3e. PopMysa TOHKOM JIMH3BIL.
VYBenuueHue JuH3bI

Jlaboparopuas pabora
«MccnenoBanne CBOMCTB
M300paXCHHUI B TUH3AX)

JHucnepcus cBeta. ClI0KHBINA COCTaB
6enoro csera. L[er. JlabopaTopHast
pabota «Habmonenue qucrnepcun
CBETa»

HNutepdhepennus cBera. dudpakmms
ceera. JludpaknnonHas pemeérka
[TorrepeyHOCTh CBETOBBIX BOJIH.
[Tonsapuzanus ceeta

OnTuueckue npudOpsI U yCTPOICTBA
1 yCIIOBHSI UX O€3011aCHOTO
PUMEHEHHS

bubnuorexa [JOK
https://m.edsoo.ru/ff0cddle

bubnuorexa [JOK
https://m.edsoo.ru/ff0ced22
bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

37

I'paHuIbl NPUMEHUMOCTH
KJIACCHYECKON MEXAHMKHU.
[TocTynarsl cnenuaabHON TEOPUU
OTHOCHUTEJILHOCTH

OTHOCHUTENBLHOCTD
OIHOBPECMCHHOCTH. 3aMeI[J'IeHI/Ie

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862

bubnuorexa [JOK
https://m.edsoo.ru/ff0cfa42



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHHU U COKpAIICHUC NJIMHbI

DHeprusi ¥ UMIYJIbC
PEeNATUBUCTCKOM YacTuilbl. CBS3b

bubnuorexa [JOK

38
MAacChl ¢ JHEPTUEH U UMITYJIHCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
K 0 (0) .
R
t P https://m.edsoo.ru/ff0cf610
OTHOCHTEJILHOCTHY
40 ®otonsr. opmyna [Inanka. bu6mmoteka [IOK
DHeprus 1 UMIyJbCc GoToHa https://m.edsoo.ru/ff0cfel6
O
o e
) T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
R
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodddexra
.0 I1. H.
43 JHI:gJeIe::ae ():](3;:;%::1;?1 ericTBue Brbmmorexa LIOK
AeB. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoiucTsa u
MIPAKTUIECKOE IPUMCHCHUE:
44
¢dorosnemMenT, poTogaTuuK,
COJTHEYHast OaTapesi, CBETOIUO]T
45 Pemenue 3amad mo teme «JIE€MEHTBI bubmuorexa [JOK
KBAHTOBOM OITHKK https://m.edsoo.ru/ff0d0302
M T .0
oneib atoma TomcoHna. OnbITHL BuGmorexa LOK
46 Pezepdopaa no paccesauio o-

qaCTHII. HnaHeTapHaﬂ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

48

IToctynater bopa

W3zny4yenue u noriomeHue GoToHOB
IIpU [IEPEX0/I€ aTOMA C OJTHOTO
YPOBHSI SHEPTUM HA APYroil. Buabl
CIIEKTPOB

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubnuoreka [JOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBble cBolicTBa yacTHIl. BOIHEI
ne bporna. KopryckynsipHo-
BOJIHOBOM Ayanu3M. CIIOHTaHHOE U
BBIHY)KJCHHOE M3TyUYCHHE

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATHOAKTUBHOCTH.
Omnsitel Pesepdopaa no
OTIpE/ICJICHUIO COCTaBa
PaINOAKTUBHOTO U3JTyYCHUS

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydyeHus. Biusaue
PaJIMOAKTUBHOCTH HA KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbga-pacna.
DNEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ['amma-uznydyeHue

DHeprusi CBA3U HYKJIOHOB B sJIpe.
Snepubie peakuuu. AnepHblii
peaktop. [Ipo6iemsl, IepCIeKTUBHI,
9KOJIOTHYECKHUE aCTEKTHI SACPHON
SHEPIreTUKHU

DnemeHTapHble YyacTUllbl. OTKpBITHE
Mo3uTpOoHa. MeTo1bI HAOTFOACHHS U

bubnuoreka [JOK
https://m.edsoo.ru/ff0d1162

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

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

pEerucTpanuu dIeMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIC
B3auMoJeicTBUA. EnuHCTBO
(bu3nIeCcKoi KaPTUHBI MUPaAY

OTamnsl Pa3sBUTHA aCTPOHOMMMU.
[TpukinagHOEe M MUPOBO33PEHYECKOE
3HaYeHHEe acTpOHOMHUU. Bun
3BE€3aHoro Heba. Co3Be3nus, ipKue
3BE3/IbL, IJIAHETHI, UX BUAUMOC
nsikenue. CoslHedHas cuctema

56

57

Counure. ComHeyHass aKTUBHOCTb.
NcTtounuk sneprun ConHia U 3BE371

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3]IbI IJIaBHOU
noceoBaTelbHOCTH. BHyTpeHHEee
cTpoeHue 3B€311. CoBpeMEHHbIE
MIPEACTABJICHUS O POUCXOKICHUHU 1
sBosmroruu CosHIa ¥ 3BE3]1

58

59

60

Mieunsiit [lyts — Hama
I'anakTuka. ITomoxxeHue u IBUKEHHUC
Counnna B I'anaktuke. I'amakTuky.
UEpHble ABIPHI B sIpax rajJakTUK

Bcenennas. Paz0Oeranue rajakTHk.
Teopust bonbmoro B3pbIBa.
PenukToBOE n3iyyeHue.
MeraranakTuka

Hepemenusie mpoGiembl
aCTPOHOMHUU




61

62

63

64

65

66

67

KonTponbHas padota «D1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI)

Oo6o06matomuii ypok. Ponb pusmku
1 aCTPOHOMHUHU B YKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKON cepax ACsITeIbHOCTH
YeJoBeKa

Oo6o06matomuii ypok. Poib u Mecto
(U3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHUHE
Mupa

O6o06maromuii ypok. Posb
¢bu3nveckoil Teopuu B
(hopMHpOBaHUY TIPEICTABICHUH O
¢bu3nuecKoil kKapTuHe MUpa

Ob6o6matomuit ypok. Mecto
(bu3HYECKOI KapTUHBI MHpA B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTAaBICHUH O PUPOIE
PesepBHbIil ypok. MarautHoe noie.
DNEeKTpOMarHUTHAS UHIYKIIHS

PesepBubiiil ypok. Ontrka. OCHOBBI
CIELMAaJIbHON TEOPUU
OTHOCHUTENILHOCTH

68

Pesepwnbiii ypok. KBanToBas gusuka.
DeMEeHThl aCTPOHOMUU U
acTpo(U3HUKH

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30BATEJIbHOI ITPOT'PAMMBI

10 KJIACC

Kon
NMpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOI
00pa3oBaTeILHON NPOrPAMMBI CpeIHEro 001ero odpa3soBaHusi

10.1

JleMOHCTpUpOBaTh Ha TpUMEPaxX poJib U MecTo (HU3UKH B
(hOpMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHMW, B IPAKTHYECKON JEATEIIbHOCTH

mroaen

10.2

10.3

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YUYEHHBIX (PU3UYECKUX MOJICNICH:
MarepuaibHas TOYKa, WHEPIHAJIbHAS CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UICAIBHBIN ra3; MOAEIHN CTPOCHUS I'a30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYCYHBIA DIIEKTPUUYECKUH 3apsiji — IpPU PELICHUU

¢bu3nveckux 3amaq

Pacno3naBaTh (usmueckue sBieHUs: (Iporecch) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXAHWMKHU, MOJEKYISIPHO-KMHETUUECKOW TEOpUHU
CTPOEHHUs BEIIECTBA U  JJIEKTPOJUHAMUKH: PaBHOMEPHOE W
PaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE JBUKEHUE, CBOOOJHOE IaJCHHE
T€J, ABW)KEHHE IO OKPYXHOCTHU, WHEpLUs, B3aUMOJEICTBUE TeI;
mupdy3usi, OpOYHOBCKOE [BUXKEHUE, CTPOCHHE KUAKOCTEH U
TBEPABIX  TeNl, W3MEHEHHe o0béMa Tea TpH  HarpeBaHUU
(oxJaxJ1eHuu), TEMJIOBOE paBHOBECHE, HCHApEHHE, KOHACHCcalus,
IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIIEHHE, BJIAXXHOCTb BO31yXa,
MOBBIILIEHUE JIaBJIEHUS 'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJy IapaMeTpamMHM COCTOSHUS Ta3a B H30Ipolieccax;

QJICKTpHU3aluA TCII, BSaHMOHCﬁCTBHC 3apAaAa0B

10.4

OnuchiBaTh MEXaHWYECKOE JIBIKCHHE, MCIONb3Yys (U3NYECKHe
BEJIMYUHBI: KOOPJMHATA, IIyTh, NIEPEMELICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tella, CWJIa, WMIIYJbC Tella, KHUHETHYECKas JHEpIrus,
NOTEHIMAJIbHAsE JHEpPrus, MexaHudeckas paloTa, MexaHHUYecKas
MOIITHOCTh; IIPU ONHUCAHUH NMPABUIBHO TPAKTOBATh (PU3NYECKUNA CMBICI
UCMOJb3YEMBIX BEIMYUH, MX O003HAUYE€HUS W EAMHULBI, HAXOAUTh
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEUYHUHY C JIPYTHMHU

BEIM4YnHaMun

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBLIC CBOMCTBA TEI M TCILUIOBBIC

SABJICHUA, MCIIOJIb3Yys (1)I/I3I/I‘-I€CKI/I€ BCJIIMYMHBI. OABJICHUC Tasa,



10.6

10.7

10.8

10.9

TEMIIEpaTypa, CpPENHss KUHETHYECKas DHEpPrus XaoTUYECKOro
JNBWKECHHUS MOJIEKYJI, CpEJHEKBagpaTU4yHas CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHssl dHeprus, pabora Ta3a,
KOA(Q(GUIUEHT [OJIE3HOro JIeHCTBUS TEIUIOBOIO JIBUraTelsd; IpH
ONMCaHUHU IIPaBHIIBHO TPaKTOBAaTh buznyeckuit CMBICII
UCTIOJB3yEeMbIX BEJIMYMH, WX OOO3HAUEHUS W EAMHUIBI, HAaXOJHUTbH
(bopMyJbl, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEITUUUHY C IPYTUMHU

BCIMYHMHaAM

OnuchiBaTh M3yYEHHBIE DSJIEKTPUUECKHE CBOMCTBA BELIECTBA U
ANEKTPUYECKUE  sABIIEHUS  (MPOLIECCHI), HCMOIB3Ys  (pu3mveckue
BEJIMYUHBIL: ANEKTPUYECKUN  3apsf, AIIEKTPUYECKOE  IIOJIE,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, pPa3HOCTh IOTEHUUANOB; IIpU
OMMCAaHUU MPABUIBLHO TPAKTOBATh (PU3UUYECKHI CMBICI HUCIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUS U €JIUHUIBI, YKa3blBaTh (POPMYJIHL,
CBS3BIBAIOLME JIAHHYIO  (U3MYECKYyI0 BEIMYMHY C JApYTUMHU

BCIN4YMNHaMn

AHAIM3UPOBATh (PUBNUYCCKUE TIPOLECCHl W SBIICHUS, HWCIOIb3YS
(bu3UYeCcKre 3aKOHBI U IPUHITUIIBI: 3aKOH BCEMHUPHOTO TsAroTeHwus, I, II
u III 3akonbl HploTOHA, 3aKOH COXpaHEHHS MEXaHUMYECKOW IHEPIHH,
3aKOH COXPaHEHUsl UMITYJIbCA, IPUHUUIT CYNEPIIO3ULIMN CUII, TPUHIUIT
paBHOIIpaBUsS HWHEPUUAIBHBIX CHUCTEM OTCUYETA; MOJIEKYJIIPHO-
KUHETHYECKYI0 TEOPUIO CTPOEHUS BEUIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpeaHEd KWUHETHYECKOM HSHEPruu TEIJIOBOIO JIBHKEHHUSI MOJIEKYJ C
abCoNIOTHON TeMIiepaTypoil, MEpBbIN 3aKOH TEPMOJMHAMHKH; 3aKOH
COXpaHEHHUs1 BJEKTPUYECKOIro 3apsiaa, 3akoH KyloHa; npu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe

BBIpQ)KEHUE U yCIOBUSA (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHbBIC NPUHLMIMbBI JEHCTBUS MAalIMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziuyaTh YCIOBUS HX 0€30M1acCHOTO

HCIIOJIb30BaHMUs B HOBCGI[HGBHOI;'I KHU3HU

Brimonaare OKCIICPUMCHTEI IO UCCIICAOBAaHHUIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUU U
MIPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUH; MPH
3ToM (opmynupoBaTh TpoOsieMy (3aJady) W TUIOTE3Y Yy4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, IIpOBOAUTH OIILIT U Q)OpMYHHpOBaTL BBIBObI

10.10

OCyIlIGCTBJIHTb InpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/I3I/I‘~I€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTB OIITHMAJBHBIHA CI10CcO0 HU3MCPCHUA U

HCIIO0JBb30BAaTh U3BCCTHBIC MCTOJblI OLICHKH HOFp@I.HHOCTCﬁ I/IBMepeHI/Iﬁ



10.11

10.12

HccnenoBaTh 3aBHCUMOCTH MEXAYy (DU3MUECKUMH BEIMYMHAMHU C
WCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; INPU 3TOM KOHCTPYHPOBAThH
YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl IOJYyYEHHOH 3aBUCUMOCTH
(Gu3nUecKux BEIMYUH B BUJE TaOJIUI U Tpa(UKOB, J1e1aTh BHIBOJBI IO

pe3yJibTaTaM HCCIe0BaHUs

CobmomaTe mpaBuia 0e30MacHOr0  Tpyda MpU  [POBEIECHUU
UCCIIEIOBAaHUM B  paMKax Y4eOHOro OSKCIEpUMEHTa, Yy4eOHo-
HCCIIEIOBATENILCKOW M MPOECKTHOM NEATEIBHOCTH C HMCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOMCTB U JIa0OPATOPHOTO 000PYIOBAHUS

10.13

Pemate pacuérHple 3a/1auu ¢ SBHO 3aJIaHHON (HPU3UYECKON MOJECIIBIO,
UCTIONB3ys (hU3MYECKHe 3aKOHBI M TMPHUHIIMIIBI; HAa OCHOBE aHalIM3a
YCIIOBUSL  3a/Ja4dl  BBIOWpATh  (PHU3MYECKYI0 MOJCIb, BBIACIATH
¢dusnyeckrue BEIWIUHBI U (HOPMYJIIBI, HCOOXOAMMBIE IS €€ PeIIeHus,
MIPOBOJIUTH PACUETHI U OLEHUBATH PEANBHOCTH MOJIYYEHHOTO 3HAYEHUS

(bu3nYeCcKoil BEIUYMHBI

10.14

Pemarsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIIPOTUBOPCUUBYIO LCIOYUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha H3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/II-I€CKI/I€ SABJICHUSA

10.15

Hcnonp3oBaTh TpHU  pEHICHWH y4eOHBIX 3a7ad  COBPEMEHHBIC
WHPOPMALIMOHHBIE TEXHOJIOTUH JUISI TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpHpeTallud M HOpPEeACTaBICHUs Y4yeOHOW M Hay4yHO-NOIMYJIIPHOMN
uHPOpPMALNHY, TIOTYYCHHOW W3 Pa3IUYHBIX UCTOYHHUKOB; KPUTHUECKH

AHAJIIM3UPOBATH IMOJTYHYACMYIO I/IH(1)OpMaI_II/IIO

10.16

[IpuBoaUTH TpUMEPHI BKJIa/a POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSCHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B TMOBCEIHEBHOM
YKU3HM I o0ecrieueHus 0€30MMacHOCTH MPY OOpaIlleHUH C IpUOopamMu
U TEXHUYCCKUMH YCTPOWCTBAMHU, IS COXPAHCHHS 3I0pPOBBS U

CO6J'II-OI[€HI/IH HOPM 3KOJIOTHYCCKOI'O ITOBCACHUS B Opr>KEIIOH.I€I71 cpeac

10.18

PaGorath B Tpynme € BBIIOJIHCHUCM Pa3JIMYHbIX COIHAIbHBIX pOJIGfI,
IUIAaHUPOBATb pa60Ty TPYIIIIBI, pPaluOHAJIBbHO pacipeacisaTb
00sA3aHHOCTH U IUIAaHUPOBAThb JCATCIIBHOCTH B HCCTAHIAAPTHBIX
CUTyaludaXx, aJCKBATHO OLCHHMBATHL BKJIaJ KaXA0ro M3 Y4YaCTHHKOB

IpYIIIBI B peLIEHUE pacCMaTpUBaeMOM MpoOiieMbl

11 KJIACC



Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTeILHON NPOrPAMMBI CpeIHEro 001ero odpa3soBaHusi

JleMOHCTpHpOBAaTh Ha TMpHUMEpPax poJib M MeCcTo (U3UKH B
(dbopMHpOBaHUN COBPEMEHHON HAayYHOW KapTHUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJOIHH, B MPAKTUYECKON ACSITEIbHOCTH

Jnoz(eﬁ, OECJIO0CTHOCTh U €IMHCTBO (bHBH“IGCKOfI KapTUHBI MUpPa

11.2

11.3

11.4

VY4uThIBaTh TPaHMLIBl IPUMEHEHHUS] U3YUEHHBIX (PU3NYECKUX MoJeneil:
TOYEYHBIN AIEKTPUYECKUN 3apsij, AlepHas MOJIENIb aTOMAa, HYKJIOHHAs

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelieHHH (PU3NIECKHUX 3314

Pacnio3naBath ¢usuueckue siBieHUs (MPOIECcChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  DJJIEKTPOAMHAMHKMA W  KBAaHTOBOM  (PU3MKHU:
AJIEKTPHYECKasi TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIGHCTBHS  TOKa, B3aMMOJICHCTBHE  MAarHUTOB,
QJIEKTPOMArHUTHAs WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM U JBWXKYIIMHCS 3apsi, 3JIEKTPOMAarHUTHEIC
Kose0aHus M BOJHBI, MPSIMOJIMHEIHOE pacnpoCcTpaHEHUE CBeTa,
OTpaKeHHEe,  IMpeloMIieHHe,  uHTepdepeHUus, Audpakuus U
MOJISIPU3ALMsl CBETA, JWCHEPCUS CBETa, (OTOIIEKTpUUECKU (et
(poroaddexr), cBeTOBOE MaBICHWE, BO3HHKHOBCHHE JIMHEWYATOTO
CIeKTpa aromMa BOJIOpPOJia, €CTECTBEHHAas M  HMCKYCCTBEHHas

PaaruOaKTHBHOCTDb

OnuceiBaTh HU3Y4YCHHBIE CBOWMCTBA  BelIeCTBAa  (IEKTPUYECKHE,
MarHUTHBIE, ONTUYECKUE, ICKTPUUCCKYIO MPOBOJAUMOCTh Pa3IHYHBIX
Cpea) ¥ DIIEKTPOMArHUTHBIC SIBJICHHUS  (TIPOLIECCHI), HCIONB3Ys
¢du3nveckre  BEIMYMHBL  DJIEKTPUYCCKHHA  3apsija, CWiIa  TOKa,
JIEKTPUUYECKOE  HANPSHKCHHE,  DJIEKTPUYECKOE  CONPOTHUBIICHUE,
paszHocTh moteHnuanos, DJIC, pabora TOka, MHIYKIUS MarHUTHOTO
noyig, cuia Awmmepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyIIKH,
OHEPIUA ISJICKTPUYCCKOI'0O W MArnuTHOI'O HOH€I>'I, nepuoa M 4Yacrora
Koyie0aHMl B KOJIeOATEIbHOM KOHTYpE, 3apsi/i M CHJIa TOKa B IpOIecce
rapMOHUYECKUX  DJICKTPOMArHUTHBIX  KOJIeOaHUH, dokycHoe
paccTosiHHE M ONTHYECKas CWja JIMH3bI; NPU ONUCAHHU TPABUIBHO
TPAKTOBATbH (1)I/I3I/I‘-I€CKI/H>'I CMBICJI HCIOJIB3YyCMbIX BCJINYHH, ux
00O3HaYeHHS W €IUHHIBI, YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

AAaHHYIO (1)I/ISI/IIIGCKyIO BCJIIMYUHY C APYT'UMH BCIIMUMHAMU

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIB3YA



(1)H3H‘-I€CKI/I€ BCIIMYUHBI: CKOPOCThb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, OHEPIrud W HMIIYJIbC (1)OTOHa, nepuona
nojrypacmnaaa, OSHEPIrusaA CBsA3M ATOMHBIX SAACP; HOPHU  OIMMCAHUU
IIpaBHJIbHO TPAKTOBATb @HSHHGCKI/Iﬁ CMBICJI UCTIOJIB3YCMBIX BCIIMYHH,
nx 00O3HAUYCHUSA H CAWHUIIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAIOIIHEC
JaHHYIO (1)H31/I‘-I€CKYIO BCIIMYUHY C APYIUMHU BCINYUMHAMU, BBIYUCIIATH

3HAa4YCHHC (1)I/ISI/IIIGCKOI71 BCINYHHBI

11.6

11.8

11.9

11.10

11.11

11.12

AHanu3upoBaTth (U3NYECKUE TMPOLECCHl U  SIBICHUS, HCIOIb3Ys
¢usnyeckue 3aKOHBI M NpUHUUOBL  3akoH OMa,  3aKOHBI
[I0CJIEIOBATENbHOTO M MAapajuIeIbHOTO COEAMHEHUS IPOBOJIHUKOB,
3aKkoH JIxoyns — JleHna, 3aK0H 2JI€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
IPSIMOJIMHEHHOTO paclpOCTpaHEHUs! CBETA, 3aKOHbI OTPaXXCHHsI CBETA,
3aKOHbl  NIPEJOMJICHUS  CBETa, YypaBHEHHWE OWHIITEWHa  JUIs
dotorddexra, 3aKOH COXpPAHCHHS JHEPrUH, 3aKOH COXPAHCHHS
UMIIYJIbCA, 3aKOH COXPAHEHHUs HIJIEKTPUUYECKOro 3apsija, 3aKoH
COXpaHEHUs  MaccoBOIO  4Yucla, mocrynarsl  bopa,  3akoH
paAMOaKTUBHOIO pacnaja; Mpu 3TOM  pa3jiuyaTh CJIOBECHYIO
(GbopMyIUPOBKY 3aKOHA, €F0 MaTeMaTHUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH

OHpeZ[GJIHTI) HalpaBJICHUC BCKTOpa HWHAYKIUMHW MArduTHOI'O II10JIA

MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl Jlopenia

CTpOI/ITL H  OIIMCBhIBATb I/1306pa)KeHI/Ie, co3aaBacMoO€  IINIOCKUM

3epKaJioM, TOHKOW JTHH30M

BBINONMHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3NUCCKUX SBICHUN U
IIPOLIECCOB € MCIOJIb30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHMI; NIpU
3ToM (opmynupoBaTh TpoOiieMy (3aJady) W TUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaThb  YCTaHOBKY W3  TPEAJIOKECHHOTO

000pyI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOIBI

OcylecTBisATh MpsIMbIE U KOCBEHHBIE HM3MEPEHUs (PU3MUECKHUX
BEJIMYMH, MPHU 3TOM BBIOMPATh ONTHUMAJIBHBINA CIIOCOO M3MEpEHUs U

HCIIOJIB30BaTh U3BCCTHBIC METObI OLICHKU HOI‘pGHIHOCTGfI I/I3M€p€HI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIWYHH C HCIOJIH30BAHUEM
NpSAMBIX ~ HM3MEPEHUH; IIPU 3TOM  KOHCTPYMpPOBaTh  YCTaHOBKY,
(buKcupoBaTh pe3yJbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJe TaOIUL U rpauKOB, AeIaTh BbIBOJbI IO pe3ybTaTaM

HUCCICIOBaHUs

Cobmomate mpaBwia 0e30macHOrO Tpylna MpH  [POBEICHUHU

UCCIIEIOBAaHUH B paMKax yd4eOHOro SKCIEepUMEHTa, ydeOHO-



11.13

11.14

11.15

HCCIIENOBATEIBCKON U MPOEKTHOM NIESITEIBHOCTH C UCIOJb30BAHUEM

M3MEPUTENIBHBIX YCTPONCTB U JJAOOPaTOPHOTO 000pYyIOBAHUS

Pemate pacuérHple 3a1a4uM C SIBHO 33JaHHONW (DM3NYECKON MOJENbBIO,
UCTIONB3Ysl (PM3MYECKHE 3aKOHBI M NPUHIUIB;, HAa OCHOBE aHajH3a
yCIOBUSA  3aJaud  BbIOMpaTh  (DU3MYECKYI0 MOJeNb,  BBLIEIATH
¢u3nyeckre BEIUMUUHBI U (QOPMYJIbl, HEOOXOAUMBIE s €€ pelIeHus,
IIPOBOAUTH PACUETHI U OLEHUBATh PEAIIbHOCTH MOJTYYEHHOI'O 3HAUECHHUS

(U3HYECKON BEITMIMHBI

Pemrate Ka4C€CTBCHHBIC 3aga4u: BBICTpanBaTh JOTHYCCKH
HCIIPOTUBOPCUUBYIO LCIOYKY paCCY)KI(eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/ILIGCKI/IG SABJICHUA

Hcnonp3oBaTh HOpU  pELIEHUHM y4YeOHBIX 3ajjad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJOTUM JUIsl IOMCKA, CTPYKTYPUPOBAHUS,
UHTEpIIpeTallMl U TMPEJCTAaBJICHUs y4eOHOW M HAy4YHO-HOIYJISIPHOM
uHPOpPMALNY, TOTYYSHHOW M3 Pa3TUYHBIX UCTOYHHUKOB; KPUTHUECKH

AHAJIIM3UPOBATH IMOJTYHYACMYIO I/IH(1)OpMaI_II/IIO

11.16

OOBSACHATH IMIPHUHIMUIIbLI HeﬁCTBHH MallvH, HpI/I60pOB Hn TCXHHUYCCKHUX
YCTpOﬁCTB; pa3indaTrb YCJIOBUA HX 0€30IIaCHOr0 HCIIOIL30BaHUA B

HOBCEIHEBHOU KU3HU

11.17

11.18

[TpuBOOUTE TpPUMEPHI BKJIAAa POCCUHCKMX M 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

Hcnonp30BaTh TEOpPETUYECKHE 3HAHUSA MO (U3UKE B TMOBCEIHEBHOM
KHU3HH TSI o0ecTiedeHnst 0e301MacHOCTH Ipu 00paLIeHUH ¢ IpHOopamMu
U TEXHUYECKUMM YCTpPOMCTBaMHU, [UIsi COXpPaHEHUs 3J0pOBbi U

CO6J'II-OI[€HI/IH HOPM 3KOJIOTHYCCKOI'0O IOBCACHUS B oxpy;xaromeﬁ cpeac

11.19

PabGorath B rpynme € BBIIIOJIHCHHUEM PA3JIMYHBIX COLUAJIbHBIX pOJ'IGfI,
IJIaHUPOBATH pa60Ty I'pYyIIIIbI, panrOHAIbHO paciupeacisiaTb
00s13aHHOCTH U IUIAaHUPOBATh  ACATCIBHOCTL B  HCCTAHAAPTHBIX
CUTyalluAX, QaACKBATHO OLCHHBATH BKJAJ KaXIAOIo0 HU3 YYaCTHUKOB

IpYMIIbI B PELLIEHUE PACCMaTPUBAEMOM MPOOIIEMBI



IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
pasaesia

Konx nposepsiemoro

3JEMCEHTA

IIpoBepsieMble Y1€eMEHTHI COMePKAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoxae. HayuHnble
METO/bI MTO3HAHMSI OKpYyXkarouero Mmupa. Ponb
JKCIIEpUMEHTa W TEOpUH B  Ipoliecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

1.2

MopnenupoBanue (GU3NYECKUX SBICHUM H
npoueccos. Hayunsle runore3sl. dusznueckue
3aKOHBI U TEOPUHU. ['paHUIBl MPUMEHUMOCTH
¢busnuecknux 3aKOHOB. [Mpunnun
cootBeTcTBUs. Poinp u Mecto ¢Qusuku B
GbopMUpOBaHMM  COBPEMEHHON  Hay4yHOM
KapTHUHBI MHpa, B MPaKTUYECKON

NeITEeIbHOCTH JII0JIEH

MEXAHUKA

2.1

##HtPartH#KUHEMATUKA

2.1.1

MexaHuueckoe JBMKCHUE. OTHOCHUTEILHOCTD
MCXaHHMYCCKOI'O JBUIXKXCHU. Cucrema orcuéra.

Tpaexropus

[lepemerienue, CKOpPOCTh (CpedHsisi CKOPOCTH,
MTHOBEHHAss  CKOPOCTb) U YCKOpPEHHUE
MaTepUalIbHON TOYKH, UX NPOEKIHMH HA OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

IIEPEMELICHUI U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE u PaBHOYCKOPEHHOE
MPSIMOJTMHENHOE JIBUKEHUE. I'padpuku
3aBUCUMOCTH KOOpAUWHAT, CKOpOCTH,
YCKOPEHMUH, yTH u nepemMenieHus

MaTepHaHBHOﬁ TOYKHU OT BpCMCHHU




CBoOoaHoe majieHre. Y CKopeHue CBOOOHOTO

nnaacHus

KpuBonunueliHoe nBwxkeHne. PaBHOmepHOe
IBUKCHME  MAaT€pUAJIbHOM  TOYKM 11O
OKPY’KHOCTH. YTIJIOBas CKOpPOCTb, JIMHEHHAas
CKOPOCTb. ITepuon u 4acToTa.

LleHTpOCTPEMUTENBHOE YCKOPEHUE

Texauueckue YCTPOMCTBA: CIIUJIOMETD,
IBUKCHHE CHApsOB, LICMHBIE U PEMEHHBIC
nepegadu

[IpakTnueckue paboTHI. N3mepenue
MI'HOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILIEHUSI MEX]Y IMyTSAMHU, IPOUIECHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  PaBHBIC
IIPOMEXYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBUKEHUM C HA4YaJbHOM CKOPOCTHIO, paBHOU
HyJI10. M3ydenue NBUKEHUS 1IapHUKa B BA3KOU
xuaAkoctu.  M3ydeHue — NBMXKEHUS — Telna,

6pOH_IeHHOl"O TOPHU30OHTAJIbHO

2.2

###Pari## IUHAMUKA

2.2.1

[TpuHuMn OTHOCHUTEIILHOCTH ["anunes.
IlepBeii 3akoH Hbrorona. MHepuuanbHbie

CHCTEMBI OTCUETa

222

223

Macca tena. Cuna. [IpuHnun cynepno3sunuu

CHJI

Bropoit 3akoH Hprorona mins mMarepualbHOU
TOYKA B HWHEPUUAIBHOM CHCTEME OTCYETA
(MCO). Tpernit 3akon HeroToHa ans

MaTCpHaJIbHBIX TOUCK

224

2.2.5

2.2.6

3aKOoH BCEMHUPHOTO TAroTeHus. Cuia TsSKeCTH.
I[TepBast kocMu4eckasi ckopocTh. Bec Tena
Cuna ynpyroctu. 3akon ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKONBXKEHUSI WM CHJIA TPEHHUS  TOKOSL.

Koaddunment tperns. Cuna COnMpOTHBIICHUS



23

2.2.7

2.2.8

229

MpY JBUXKCHUU TeJIa B )KUJIKOCTHU UJIU Ta3e
[locTynarenbHOe M BpanaTeNbHOE JIBH)KEHHE
a0COTFOTHO TBEPIOTO Tela

MOMEHT CHJIBI OTHOCHTEJIBHO OCH BpalCHUS.
IInedo cunbl. YCIIOBUS paBHOBECHUS TBEPIIOTO
tena B UCO

TexHuueckue  yCTpOMCTBA:  MOIUIMITHHUKH,

ABHUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

IIpaktuyeckue padoTel. M3yuenue NBMKEHUS
Opycka 10 HAaKJIOHHOW TIIJIOCKOCTH O]
NEeMCTBUEM HecKobKuX cuil. MccienoBanue
3aBUCUMOCTH CUJI YIPYTIOCTH, BO3HUKAIOIIHX
B JeopMHUPYEMOil TPYy)XHHE U PE3UHOBOM
oOpasme, OT BENUYMHBI HUX Aeopmaruu.
HccnenoBanue yciaoBui paBHOBECHSI TBEPAOTO

TCJIa, UMCIOLICTO OCh BpalllCHUSA

###HPari##3AKOHDBI COXPAHEHM B MEXAHUKE

I/IMHYJ'IBC MaTepHaHLHOﬁ TOYKH, CHCTCMBI

23.1 MaTepuajabHbIX ToueK. Mmmynbc cuiasl u
WU3MEHEHHE UMITYJIbCA TENa
35 3akoH coxpaHeHuss umnyinsca B HCO.
o PeakTtuBHOE 1BUKEHNE
233 Pabota cuibl
234 MomHOCTb CUJIbI
535 Kunernyeckast sHeprus MaTepuaJbHON TOYKH.
o Teopema 0 KWHETHYECKOUN SHEPTUH
[TorenumanpHas dSHeprus. [loreHnmanbHas
36 JHEprus yIpyro nepopMHUpPOBaHHON
o npyxuHsl. lloreHuumanbHass dHeprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU
[loTeHuManbHble U HENOTEHLUAIbHBIE CHUIIBI.
537 CBs3b pabOThl HEMOTEHUHUAIBHBIX CHI C

U3MCHCHHUECM MEXaHHUYECKOM SHEPTrUun

CHUCTCMbI TCII. 3aKkoH COXpaHCHUA



MEXaHU4YeCKOM OHEPIuun

2.3.8 VYnpyrue u Heynpyrue CTOIKHOBEHMS
30 TexHuueckue ycTpoilcTBa: ABMIKEHHE pPaker,
o BOJIOMET, KOTIEP, IPY>KUHHBIN MTHCTOJIET
[IpakTuueckue pabotel. I3yuenue cBszu
5310 CKOpOCTEHl Ten Tmpu HEeynpyrom yzape.

UccnenoBanne cBA3M  pabOTBl  CHIIBI €

H3MEHEHHEM MEXaHHYSCKOMN OHCPIUM TCjia

MOJIEKYJIAPHAS ®U3NKA 1 TEPMOJAMHAMUMKA

3.1

#i#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUH

3.1.1

OcHOBHBIE MIOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH. BpoyHoBckoe
nekenue. Auddysusa. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHSI YaCTHUI] BELIECTBA

Mopenu cTpoeHHS Ta30B, IKHIKOCTEH U
TBEPIBIX Tel W  OOBSICHEHHWE  CBOWCTB
BEIIIECTBA HA OCHOBE 3THX MOJIEIeH

Macca wmonekyn. KomumuectBo —BemiecTsa.

[TocTostHHas ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

Mopgens  HWOcaIpbHOTO  rasa. OcHOBHOE
ypaBHCHHE MOJICKYJISIPHO-KMHETHYECKOM

TEOPHUH HJICATTLHOTO Ta3a

AOcomoTHas Temmneparypa Kak Mepa cpeaHeit
KMHETUYECKOW PHEPTrUU TEIUIOBOTO JBUKECHUS
yactul raza. [llkana remneparyp KensBuna

VpaBuenue Knaneilipona — Mengeneesa.

3akoH /lampToHa

l"azoBbIe 3akoHBI. M30mpoLecChl B HACAITBHOM
ra3e C MOCTOSIHHBIM KOJHMYECTBOM BEIECTBA!

u30TEepMa, U30X0pa, n3odapa

Texnuueckue yCTpoiicTBa: TEPMOMETD,

OapomeTp



3.2

3.3

3.1.10

[IpakTuueckue pabotel. M3mepeHue macchl
BO3/yXa B KJacCHOM komHare. MccnenoBanue
3aBHCHMOCTH MEX]y IapaMeTpaMu COCTOSHUS

Pa3pCIKCHHOI'O I'a3a

OCHOBBI TEPMOJJMHAMUKUA

3.2.1

TepmoauHamuueckas cucrema. BHyTpeHHsA
JHEPrusl TEPMOAUHAMMYECKONM CHCTEMBI U

Coco0Obl €€ U3MEHEHUS

322

323

324

KomugectBo Temnmoter U pabora. BHyTpeHHs s

QHCPIuA OJHOATOMHOI'O HACAJILHOI'O I'a3a

Buapl Teronepenayu:  TEIJIOMPOBOIHOCTD,
KOHBEKIIMSI, M3Ty4deHue. TernmoéMKocTh Tena.
VYnenpHasg TEIUIOEMKOCTh BellecTBa. PacyéTr

KOJIMYCCTBA TCIIOTHI IPH TCILJIONEpCaaquc

IlepBbiii 3akoH TepMmoanHaMuku. [[puMenenne
IIEPBOTO 3aKOHA TEPMOJIMHAMUKHU K
uzonpoueccam. ['paduueckas uHTEprIpeTanus

paboTsI Taza

3.2.5

TennoBbie MamuHbl. [IpuHIUIIBL OelcTBUSA
TEIIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPrHU
B TeEIIOBBIX MamuHaXx. KoapdumueHt
nmone3snoro  gedcrBus  (mamee —  KIIH)

terioBoit mamuHbl. [{ukn Kapuo u ero KITJ|

3.2.6

3.2.7

3.2.8

Bropoii 3aKOH TEPMOINHAMHUKHU.
HeoOpaTtumocTs  mporieccoB B MPHUPOJIE.
TemnoBsie JBUTATEIH. DKOJIOru4ecKue
POOJIEMBI TEIJIOPHEPTETUKN

Texuuyeckue yCTpoOiCTBA: JBUTATEIh
BHYTPEHHETO CTOpaHUs, ObITOBOM

XOJIOJUJIbHUK, KOHAUTIUOHED

[IpakTuueckue padotel. 3mMepenue yaenbHOU

TEIIOEMKOCTH

###HPar##H## AT PET ATHBIE COCTOSAHUA BEHHIECBA. ®A30BbIE

ITEPEXO/IbI




4.1

3.3.1

332

333

334

3.3.5

3.3.6

3.3.7

[TapooOpa3oBanue u KoHaeHcarus. Mcnapenue
" KHUIIEHHUE. VnennHas TeIIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TeMIIEPATyphbI

KHUIICHUA OT JaBJICHUA

AOCOIOTHASE W OTHOCHUTENIbHAsI BIIAYKHOCTH

Bo3ayxa. Hacellennslit map

Teépnoe TeJO. Kpucrannnueckue u
amoppHble Tena. AHU30TPONMS  CBOWCTB
KPHUCTAJUIOB. Kunkue KPHUCTAJIBI.
CoBpeMeHHbIE MaTepHUAIIbI

[InaBnenue wu KpucTaIM3auus. Y AeiIbHas
teruiora masneHus. Cyonumanus

YpaBHeHHE TEIIOBOTO OanaHca

TexHudeckue yCTpOMCTBA: THUIPOMETP U
MICUXPOMETP, KAJIOPUMETP,  TEXHOJOTUU
IIOJIyYEHUSI COBPEMEHHBIX MaTE€pPUAIOB, B TOM
YHUCJIE HAHOMATEPHUaloB, U HAHOTEXHOJIOTHH

[Ipaktuyeckue paboTHI. N3zmepenune

BJIAJKHOCTH BO3aYyXa

OJIEKTPOAMMHAMUKA
##HPar#H#IJIEKTPOCTATUKA

4.1.1

4.13

DnexTpu3aius Tel. DIeKTpuIecKui 3aps. JBa

BUA SJICKTPUYCCKUX 3apaa0B

[IpoBoaHMKH, JIADIIEKTPUKH u

MOJIYITIPOBOAHUKHU

3akoH COXpaHCHHA SJICKTPHUUCCKOI'O 3apsaaa

4.1.4

BsaumoneiictBue 3apsnoB. 3akoH Kynona

DneKTpuyeckoe  IoJIe. Hanpspokénnoctsb
AIEKTPUIECKOTO TOJISL. [puHnmn
cynepno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOTIO IT0JIA

PaGora cun QJICKTPOCTATHUYCCKOI'O  ITOJIA.

Ilorenuuain. Pa3HoCTh HOTEHIIMAIOB

HpOBOZ[HI/IKI/I U JUBJICKTPUKU B IIOCTOSIHHOM




QJICKTPHUICCKOM I10JIC. Z[I/ISJ'IGKTpI/I‘leCKaH

IIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 DNEeKTpOEMKOCTh IUIOCKOIO0  KOHJEHCATopa.
DHeprus 3apsHKEHHOT0 KOH/EHcaTopa
TexHudeckue  yCTpPOMCTBA:  DJIEKTPOCKOIL,
419 3JEKTPOMETP, dJEKTPOCTaTHUUECKash 3aluTa,
o 3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHJCHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED
41.10 [Ipaktuyeckue paboTHI. H3mepenue

ANEKTPOEMKOCTH KOHICHCATOPA

4.2

HHHPar###IIOCTOSHHBIN DJEKTPUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

VcaoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3NEKTPUUECKOro Toka. Mctounuku Toka. Cuna
ToKa. [TocTosIHHBIN TOK
422 Hanpsokenune. 3akon Oma Ju1s yyacTka Lenu
423 DNEKTPUUECKOE CONPOTUBJIECHHUE. Y IEIbHOE
o COINPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuieIbHOe,
o CMEILIaHHOE COEIMHEHNE IPOBOIHUKOB
PaGora anekTpudeckoro Toka. 3akoH J[koyis
4.2.5
— Jlenna
4.2.6 MoIIHOCTb NEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DAC) u
427 BHYTpPEHHEE COINPOTHUBIECHUE UCTOYHHUKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTOW)
anekTpudeckoi uenu. KopoTkoe 3amblkanue
DneKTpoHHas MIPOBOJIUMOCTD TBEPBIX
428 METAJJIOB.  3aBUCUMOCTb  CONPOTHUBJICHHUS
o METaJIJIOB oT TEMIIEPATYPBHI.
CBepXmpoBOIUMOCTD
429 OnexkTpuueckuii Tok B Bakyyme. CBolicTBa

JJIEKTPOHHBIX ITyYKOB



11 KJIACC

Kon
pas3jiena

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

Koanposepsiemoro

3JIE€MEHTA

ITonmynpoBonnuku. CoOCTBEHHAs U TpUMeECHas!
IIPOBOAMMOCTh MOJIYNPOBOJHUKOB. CBoicTBa

p-n nepexona. [ToxynpoBogHUKOBBIE TPUOOPHI

BHGKTpI/I“IeCKI/Iﬁ TOK B QJICKTPOJINTAx.
3JI€KTpOJII/ITI/I‘~I€CKa$[ JUCCoLaIus.

DnekTponus

DIIEKTPUYECKUI TOK B rasax.
CaMOCTOSTEIIBPHBIA W HECAMOCTOSTEIBHBIN
pazpsa. PasiauyHble THIIBI CaMOCTOSITEIBLHOIO

paspsaa. Monnus. [1nazma

Texauueckue YCTPOMCTBA:! aMIIepMeTp,
BOJITMETP, pPEOCTAaT, MCTOYHMKM  TOKa,
JJIEKTPOHArpeBaTEIbHbIC puOOpHI,
ANEKTPOOCBETUTEIbHBIE IPUOOPBI, TEPMOMETP
CONPOTHUBIICHU, BAKYYMHBIN O,
TEPMUCTOPBI u (boTope3nucTopsl,

HOJIYHpOBOZ[HI/IKOBI)If/'I JAUO0J, raJlbBaHHKa

[IpakTnueckue paboTHL. N3yuenne
CMEILIAaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne O/IC wucCTOYHHMKA TOKa U €ro
BHYTPEHHEro conpoTuBieHus. HaOnronenue

AIIEKTPOIIH3a

IIpoBepsiemble 1eMeHTHI COAePKAHUSA

4

4.3

SJIEKTPOAMMHAMUKA

#HPar#M AT HUTHOE I1OJIE. DJIEKTPOMATI'HUTHA A MH/YKIWA

4.3.1

432

TlocTtosiHHBIE MarHuThbl. B3aumoaenctBue

IIOCTOAHHBIX MAarHuTOB

MaruuTtHOoe TmIONe. BekTop MarHuTHOU
nHAyKoud.  IIpuHoun — cynepro3unum.
JIuann marnutHOM wMHAykumu. Kaprunaa

JUHUN ~ MarHUTHOM  WHAYKIUH — TOJA




IIOCTOAHHBIX MAarHuTOB

MaruuTHOe T0JIe MPOBOJHHUKA C TOKOM.
KapTuna nuHMil moJisi JNIMHHOTO MPSAMOTrO

IMpOBOAHUKA MW 3aMKHYTOI'O KOJIBHEBOT'O

433 MIPOBOJIHMKA, KAaTyIIKU C TOKOM. OnbIT
Opcrena. BzaumoaeicTBue NpoBOAHHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOTyJIb U HAaIPaBJICHUE
Cuna Jlopennia, €€ MOAyJb U HalNpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTHIbl B
433 OHOPOJIHOM MAarHMTHOM mone. Pabora
cuiibl JlopeHia
436 SIBneHue 3J1eKTPOMAarHuTHON MHIAYKIUU
4377 [ToTok BeKkTOpa MArHUTHON MHTYKIIUU
O/1C unayKuMy. 3aKOH IEKTPOMarHuTHOM
4.3.8 nHaykuuu Papanes
BuxpeBoe »snekrpuueckoe mose. I/C
MHIYKUMA B TPOBOJHHUKE, JABUXKYILIEMCA
439 MOCTYMATEIbHO B OJJHOPOIHOM MAarHUTHOM
nojue
4.3.10 [IpaBumno Jlenma
NHayKTUBHOCTB. SIBIICHME CAMOUHAYKIHWH.
4311 OC camouHayKIuu
DHeprusi MarHUTHOTO TOJS KaTYIIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE T10JIe
TexHuueckue  yCTpOWCTBA:  IOCTOSTHHBIE
MarHuThl, 3JICKTPOMAarHUTHhI,
4.3.14
AJIEKTPOJIBUTATEb, YCKOPHUTEIH
3JIEMEHTApPHBIX YaCTUL, UHAYKLIMOHHAS [1€Yb
[Ipaktuyeckue paboTHI. Nsyuenue
4315 MarHUTHOTO TIOJS KaTYIIKH C TOKOM.

Hccnenosanue HeﬁCTBHH IIOCTOAHHOI'O

Mar"HurTa Ha paMKy ¢ TokoM. MccnenoBanue



SABJICHUA 3HeKTpOMaFHHTHOﬁ HHAYKIUN

KOJIEBAHUMA 1 BOJIHBI

5.1

#HPari#MEX AHUYECKUE 1 OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.1.1

Komnebarenpnass cucrema. CBoOOmHBIE
KosieOanus. ['apMOHWYECKHE KoyieOaHUsI.
[lepuon, uwactora, ammumtyga u (Qasa

Koye0anuii

[IpyxuHHBIA MasTHUK. MaTtemaTuyecKuit

MasiTHHK

VYpaBHEHHE TapMOHUYECKHX KOJICOAHMIA.
Kunematuueckoe u JUHAMUYECKOE

OIMCAHUE KOJIEOATENBLHOrO IBUKEHUS

[Ipespamenue SHEPIUU pu
rapMOHUYECKUX  KojeOaHusx.  CBs3b
aMILTUTY b KoJIeOaHUH UCXOAHON
BEJIMYMHBI C aMIUIMTyJaMH KojieOaHuil eé

CKOPOCTH U YCKOpPEHUS

Konebarenbubiit  koHTYp.  CBOOOAHBIE
3JIEKTPOMAarHUTHbIE Kosie0aHus B
UACaIbHOM  KOJIeOATeJIbHOM  KOHTYE.
AHanoruss MeXIy MEXaHMYeCKUMU U
AJIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna Tomcona

3akoH COXpaHCHHA SHCPIruu B HACAJIbHOM

KOJIeOaTeIbHOM KOHTYPE

BoinykIeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pesonanc. Pesonancuas KpHUBas.
BrinyxaeHHbIe 3JIEKTPOMAarHUTHBIE

KoOJIeOaHusl.

[lepemenHbIi  TOK. CunycounaaibHbII

IIEPEMEHHBIN TOK.

MomnocTb IIEPEMEHHOTO TOKA.
AMIUIMTYJHOE WU JEHCTBYIOIEEC 3HAYCHUE

CHJIbI TOKA 1 HAIIPSIKCHUSA



5.2

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponsBoactso, nepegaua
U NOTpeOJIeHUE DIIEKTPUYECKON SHEPruu.
OKOJIOTHYECKHE PUCKHU NPU NPOU3BOACTBE
JIEKTPUIECKOMN SHEPIUHu. Kynberypa
UCIIOJIb30BaHUs ANEKTPOIHEPTUH B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoicTBa: ceiicmorpad,
ANEKTPUICCKHIA 3BOHOK, JIMHAA

QJICKTponepcaaud

[Ipaktiueckue pabotsl. Mccnenosanue
3aBUCHUMOCTH IIepuoJa MajblX KoseOaHui
rpy3a Ha HUTU OT JJMHBI HUTH U MAaCChl
rpysa. MccnenoBanue nepeMeHHOrO TOKA B
LeNu U3 IOCIIeA0BAaTEeNbHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UCTOpa

##HPari#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, yCJI0BUsA
pacnpocrpanenusi. I[lepuon.  CkopocTb
pacrupocTpaHeHuss W JUIMHA  BOJIHBI.

HOHepe‘-IHI)IG " IPOJ0JIbHBIC BOJIHBI

522

523

524

525

#iHPart##t NntepdepeHumst u audpakius

MEXaHHUYECCKUX BOJIH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

ONEKTPOMarHuTHHIE  BOJIHBL. Y CJIOBHS
M3JIy4eHUsI  JJIEKTPOMAarHUTHBIX  BOJIH.
B3anmHuas opuenranusa Bektopos E, B u v

B SHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC€

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXeHUEe, MPEeNOMIICHUE, MOJSpHU3aIlus,
mudpakiusi, uHTepdhepeHuus. CKOpPOCTb

OJICKTPOMArdMTHBIX BOJIH

5.2.6

IIIkama 3IIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHne SIEKTPOMArHUTHBIX BOJIH B

TEXHHUKE U OBITY



5.2.7

528

[TpuHIUOBI pazuoOCBA3M U TEIEBUICHMS.
Pannonokanusi. DNeKTpOMarHuTHOE

3arpsA3HCHUC oxpy;xa}omeﬁ CpCabl

TexHuueckue ycTpOHCTBA: MY3bIKAJIbHbIE
HHCTPYMEHTEL, YJIbTPa3ByKOBast
JTUAarHOCTHUKAa B TEXHUKE M MEIHIIMHE,
panap, panuoONPUEMHHUK, TENEBU30DP,

aHTeHHa, Tenedon, CBU-neun

53

5.3.1

##HPartH#OII TUKA

[IpsimonuHeiliHOE pacnpocTpaHEHUE CBETa

B OJIHOpOJHOM cpexe. Jlyu cBera

532

533

534

535

53.6

OtpaxeHue cBeTa. 3aKOHbl OTPAXKECHUS
cera. [loctpoenne n300pakeHnid B TIOCKOM

3epKaje

Ipenomienne cBeta. 3aKOHBI IPETIOMIICHHS
CBeTa. AOCOJOTHBIHI [10Ka3areib

IpCIIOMJICHUA

ITonHoe BHYTPEHHEE OTpaXKEHUE.
[IpenenbHbIli yroyl MOJHOTO BHYTPEHHEIO

OTPaXXCHUA

Hucnepcust cBera. CIOXHBI  cocTaB

oenoro cBera. L{Ber

Coluparoniie M pacceuBarolIue JUH3HI.
Tonkass nuH3a. POKYCHOE paccTOsHUE U
OIITU4YCCKas culia TOHKOU JIMH3HI.
[TocTpoenue n300pa>keHuil B COOMparOnx
U pacceuBarommx JuH3ax. Dopmyrna
TOHKOM JMH3bI. YBEIUYEHUE, J/1aBaeMoe

JIMH30U

5.3.7

53.8

Hpe,[[eﬂbl IMPUMCHUMOCTHU FGOMeTquGCKOﬁ

OIITHMKH

Wutepdepeniuss  cBera.  KorepeHTHBIE
UCTOYHUKH. VYcenoBus HaOIOIeHUSA
MaKCHMYyMOB u MHUHUMYMOB B

UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX



7.1

539

5.3.10

5.3.11

5.3.12

CI/IH(baSHLIX KOI'¢pCHTHBIX HCTOYHHUKOB

Hudpakumss  cBera.  JudpaxkumonHas
peméTka. YcinoBue HAOMIOJIEHUS TIABHBIX
MaKCUMYMOB npu naJIcHuu
MOHOXPOMaTHYECKOTO cBeTa Ha
TU(PPaKIUOHHYIO PEIIETKY

[Monsipuzanus ceera

TexHuueckue YCTpOﬁCTBaZ O4YKH, JIyIa,

¢doroanmapar, NPOEKIMOHHBIA ammapar,

MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OINTHKA, TG paKIUOHHAS peLIETKa,
MOJISIPOU

[Ipaktuueckue paboTHI. H3mepenne

nokazaress npenomieHus. McciaenoBanue
CBOWCTB  HW300paXCHW B  JIMH3AX.

HaGurotenue qucriepcuu cBera

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

6.4

I'paHMIBl TPUMEHUMOCTH KJIACCHYECKOM
MEXaHUKH. [TocTynarer TEOpUH
OTHOCHUTEIBLHOCTH: WHBApUAHTHOCTh
MOAYJISi CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIMI OTHOCUTEILHOCTU DUHILITEHHA

OTHOCUTEIIFHOCTh OJIHOBPEMEHHOCTH.
3amemJieHHe BpPEMEHH U COKpAICHHE
JUTAHBI

DHeprus u UMITYJIbC CBOOOTHON YaCTUIIBI

CBsi3b Macchl C SHEpPrued W UMIYIbCOM
CBOOO/JIHOM YacTUIbl. OHEprusi IOKOd

CBOOOIHON YaCTUIILI

KBAHTOBAS ®U3UKA

###Par###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonbl. Popmyna [1anka cBsI3u SHEPrUU
doroHa ¢ ero YactoToW. OHeprus u

UMITyIbC GOTOHA



7.1.4
7.1.5

OtkpsiTHe U uccnenaoBanue hotodrddexra.
Omertet - A CroneroBa.  3aKoOHBI
dhoTodrddekra
YpaBHeHUE OHHIITENHA 1A
dotorddekra. «Kpacnas TPaHUIIA»
dhoTodrddexra

JaBnenue ceera. OnwiTel [1.H. JIeOenena

XHUMHUYECKOE HeﬁCTBHe CBCTa

TexHudyeckne yCTPOHCTBA: (OTORIEMEHT,
boronaTuuk, COJIHEYHas Oarapes,

CBETOIUO/I

7.2

CTPOEHUE ATOMA

7.2.1

Monens atroma Tomcona. OnbITEI
Pezepdopaa mo uccienoBaHui0 CTPOSHUS

aTroMma. HHaHeTapHaH MOACIb aroMa

7.2.2

7.2.3

[Toctynater bopa. H3znyuenue "
noryiomeHue (GOTOHOB MpU  Iepexoje
aTOMa C OJHOIO YpPOBHS DSHEPIHMM Ha
npyroi. Bunel criektpoB. CiekTp ypoBHei

QHCPIur aToOMa BOAOpPOJda

BoaHoBEIE cBoMcTBa 4acTHll. BoJHEBI 1e
Bbpoiis. KopnyckynspHo-BOJIHOBOM
nyanusM. Jludpaknus SIEeKTpOHOB Ha

KpUCTajlax

7.2.4

7.2.5

7.2.6

CrnoHTaHHOE W BBIHYKACHHOE H3IIy4YCHHE.
Y cTpoiicTBO M IPUHIKIT paOOTHI J1a3epa
TexHuueckne yCTpOWCTBA: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOII), Jia3ep, KBaHTOBBIM
KOMITBIOTED

[Ipaktnyeckne  pabotel.  Habmonenue

JIMHEHYaToro CIICKTpa

7.3

7.3.1

ATOMHOE A1PO

Meroapsl HAOMIOIEGHUS U PETHCTPALUU

QJICMCHTAPHBIX YaCTHUI]



7.3.2

OTKpbITHE  PaAMOAKTUBHOCTH.  OTMBITHI
Peseppopna mo ompeneneHHo cocraBa
panuoakTuBHOrO  m3nydeHus. CBoiicTBa
anb(da-, Oeta-, raMMa-u3nyueHus. BiusHue

PaaruOaKTUBHOCTH HA JKUBBIC OPpraHU3MbI

7.3.3

7.3.4

OTkpbiTHE  TPOTOHA U HEUTPOHA.
Hyxnonnas moxmens simpa Ieiizenbepra —
WBanenko. 3apsan simpa. MaccoBoe yucio

sapa. M3oTonsl

Annga-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIA  Oera-pacmaa.  ['amma-
u3ydeHre.  3aKOH  PaJMOaKTUBHOIO

pacrmaga

7.3.5

7.3.6

DOHeprus CBA3M HYKIOHOB B  fJIpe.
SAnepusie cwibl. [ledekt Macco sapa
Slnepubie peakiuu. JleneHue u CHHTE3

saaep

7.3.7

7.3.8

7.3.9

7.3.10

8.1

SAnepHsiit peakTop. TepmosiiepHbIi
cure3. [IpoGiemMbl UM  NEPCHEKTUBBI
AIEPHOM  DHEPIreTUKH. OKOJIOTMYECKHE

ACIICKTHI HI{GpHOﬁ OHCPICTUKU

BHGMGHTapHBIe qaCTHUIIbI. OTKpBITI/Ie
IMO3HUTpPOHA. q)}IHI[aMeHTa.HBHBIe

B3aUMOIEHCTBUSA

TexHuueckue  yCTpOWCTBA:  JIO3UMETP,
Kamepa BwuibcoHa, sSAEpHBIM peakTop,
aToMHast boMba

[IpakTuueckue pabotel. HccrnemoBanue

TPCKOB qaCTuIlj (HO I'OTOBBIM

dhoTorpadusam)

SJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro Heba. CosBesmus, spKue

3Bé3IH)I, IIJIaHETHhI, UX BUANUMOC IBUXXCHUC

8.2

Comnueunast cucrema. IlmaHeTsl 3eMHOI



8.3

I'pyIHIIbI. [ImaneThI-ruranThl n nux
CIIYTHUKH, KapJIMKOBBLIC IIJIAHCTHI. Margie

Tena CoHEYHOH CUCTEMEI

Connue, d¢ortochepa wu  armocdepa.

CoHeuHast akTUBHOCTD

8.4

8.5

Wctouynuk sHeprun ConHua 1 3B€31

3BE3/1bl, MX OCHOBHBIE XapaKTEPUCTUKH:
Macca, CBETUMOCTb, PaHyC, TEeMIIEpaTypa,
150. B3aUMOCBSI3b. Huarpamma
«CHEKTPAJIbHBIA  KJIACC — CBETUMOCTB.
3BE€31bl  IJIABHOM  MOCIIE0BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY» JUIS

3BE3] TJIaBHOM IIOCICA0BATCIbHOCTH

8.6

###Par##BHyTpeHHee cTpoeHHe  3BE3NL.
CoBpemeHHbIE IIPEJICTABIICHUS 0
MPOUCXOXKIeHNH U 3Bomonuu ConHua u

3BE3. DTabl )KU3HU 3BE3]I

8.7

Mneunsiii  Ilyrte — Hama [amakrtuka.
CnupanbHass  cTpykTypa  [anakTuky,
pacnpezneneHue 3BE3l, Ta3a U IBUIN.
Ilonoxxenne wu pgBuxenne ConHua B
lanmaxtuke. Ilnockas wu  chepudeckas

MOJCUCTEeMBI [ 'anakTUKHu

8.8

8.9

8.10

Tuner ramaktuk. PagmorajakThku H

KkBazapbl. YEpHBIE ABIPBI B APAX TATAKTUK

Bcenennas.  Pacmiupenune  BceneHHOI.
3akon XaOOma. PasOeranme ranakTuk.
Bospact u panmyc Bcenennoli, Teopus
bonpmoro B3peBa. Mogens  «ropsueu
Bcenennoii». PenukroBoe nsiyuenue

MacmirabHass ~ cTpyktypa  BceneHHOM.
Meraranaktuka. Hepeménnsie npoGiiemsl

ACTPpOHOMUH




YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYAEHUKA

METOAUYECKHUE MATEPHAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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