HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usmke 0a30BOrO YpOBHS Ha YpOBHE CpenHero oomiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIOKCHHWA W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHON mporpammebl, mpenctaBieHHabix B OI'OC COO, a Takke ¢ y4éroMm
denepanbHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHIEMIMHM TPENOJaBaHus Y4eOHOTO
npenmera «®Pusuka» B oOpa3zoBarenbHbIX —opraHuzanusx —Poccuiickont  ®enepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpamMMmbl 1o (U3MKE HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM ®I'OC COO Kk miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METaNpeAMETHBIM
pe3yiabTaTaM OOyuYeHHus, a TaKXK€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 1IeIM U3y4yeHUs (U3UKH HAa YpPOBHE CpEIHEro oOuiero oOpa3oBaHUs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIaHUPYEMbIE Ppe3ylbTaThl OCBOGHHS Kypca (u3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIE Pe3yabTaThl MO roJiaM O0yUYEeHHUS;
coziepkanue ydyeOHoro mpenmera «Pu3nka» 1o rogam o0ydeHus..

dusnka Kak Hayka o Hanbosee o0muX 3aKOHAX MPUPOJIBI, BBICTYIAs B Ka4eCTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOpa3yIOMMUA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHU, N3ydaeMbIX
xuMueHr, Ouonoruel, gusmdyeckoi reorpadueir m actpoHoMuel. Mcnonb3oBaHuEe W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUN OMpeleNsieT XapakTep U pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHO KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSITh HAYYHBIM METO/] MO3HAHUS IIPY BBITIOJHEHUH UMHU Y4eOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero obimero oOpa3oBaHUs MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 TOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JIOTHYECKH 3aBEpPIIEHHBIM, OH
COJICPXKUT MaTepuaji U3 BCEX pa3iesioB (U3MKH, BKIIOYACT KaK BOMPOCHI KIACCUYECKOMW, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepHal Kypca (pu3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpMUpOBaHHME NPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTe€puH, BELIECTBE U IOJIE.

Hoes cymanumapusayuul. Eé peamm3anua npeAnojaract MCIOJIb30BAHUC T'YMAHUTAPHOT'O
IHoTCHIaJia (I)H3PI‘-ICCK01>1 HAaYyKH, OCMBICJIICHHUEC CBA3U pa3BUTUSA (I)I/ISI/IKI/I C pa3sBUTUCM O6IJ_[CCTBa,
a TaKKC C MUPOBO33pPCHUCCKUMHU, HPABCTBCHHBIMU N 9KOJIOTUUCCKUMHU HpOGJ’IeMaMI/I.



Hoes npuknaonou nanpaenrennocmu. Kypc GU3uku npeamnonaraetT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX ITPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IOCPEACTBOM BBEIEHHMS 3JIEMEHTOB COJEPIKaHHMA,
MOCBSIIEHHBIX KOJIOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHS MPOOIIEM PAallMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepxHEBBIMU 3JIEMEHTaMU Kypca (U3MKUM Ha YPOBHE CpelHero o0iiero oOpa3oBaHMs
ABIISIIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE MOCTPOCHHS
¢busnueckoil Teopud, poyin (YHIAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNPpEACTAaBJICHUAX O IMPUPOAC, I'paHULAX NPHUMCHUMOCTHU TeOpHﬁ, JUIA OIIMCaHUusA €CTCCTBCHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBINA TOJX0 B Kypce (PU3HKHU peanu3yeTcsl MPexkae BCEro 3a CYET
OpraHM3alK 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKM — ATO MCIMOJIb30BAaHUE CHCTEMbI (DPOHTANIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
abOpaTOPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke oOBeAMHEHBI B OONIUMN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MMPOBOAMMBIX IJId KOHTPOJIA M OLICHKH, OCYIICCTBIACTCA YYaCTHUKaMU O6p330BaTeJ'IBHOFO
rpolecca UCXo/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaObuHeTa gusuku. [Ipu 3Tom
obOecrieunBaeTcs OBJIaJiIeHHE OOy4JalONIMMUCS YMEHHMSIMH TPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HCCJI€e10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHuE yhensercs pelieHuI0 pacyETHBIX M KaueCTBEHHBIX 3aaay. [Ipu stom
JUIA pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJAEIBIO,
MO3BOJISIIOIINE TPUMEHSATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszzena
Kypca, TaK U UHTErpupys 3HaHUs U3 pPa3HbIX pa3aeioB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUIUYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Karolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu Ijs CUTyalluu TNPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecrieueHnI0 ydyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
obmiero o0pa3oBaHUs JOJKEH M3Y4aThbCs B YCIOBHUSX MPEIMETHOrO KaOWHETa (PU3UKU WM B
YCIOBUSX WHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO 1KKIa. B xabunere
(bu3HMKKN 10KHO OBITH HE0OX0aUMOE T1ab0opaTopHOEe 000PYIOBAHKE ISl BHIIOTHEHUS YKa3aHHbBIX
B ImporpaMMe Mo (GU3MKE YYECHHYECKHX TMPAKTUYECKUX paboT H JAEMOHCTPalMOHHOE
obopynoBaHue.

JleMOHCTpallMoOHHOE 000pynoBaHHe (QOPMUPYETCS B COOTBETCTBUHM C MPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHeynBaeT MOCTAHOBKY MEPEUUCIEHHBIX B MPOrpamMMe 10
¢u3nKe KIIOUEBBIX JAEMOHCTpAalMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
SMIUPHUYECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JIaGopaTtopHoe 00OpyAOBaHUE Il YUEHHUECKUX MPAKTUYECKUX PaboT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJIOBAaHUS JOJKHBI OBITh
MOCTPOEHBl HAa KOMIUIEKCHOM HCHOJIb30BAHUU AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHI.



OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SBISIOTCS:

(dbopMupoBaHHE HMHTEpEca W CTPEMJICHHS OOYYaIOUIUXCS K HAYYHOMY H3YYCHHIO TNPHPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE TIO3HAHHS U (POPMUPOBAHUE MCCIIEAOBATEIHCKOTO
OTHOIIEHHS K OKPYKAIOIINAM SIBJICHUSM;

(bopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3ydeHHs OCHOB CTPOCHUS MaTEPHH
1 GyHIaMEHTAIBHBIX 3aKOHOB (PHU3HKH;

dbopmupoBaHre yMEHHH OOBSICHATH SIBICHUS C WCIOJB30BaHUEM (PHU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEIIbCTB;

(bopMuUpOBaHHE TIPEACTABICHUN O PO (U3UKU Ui PA3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHH.

JlocTiokeHre JTUX IIeTiel o0ecreunBaeTCsl PElIeHHEM CIEAYIOMHUX 3a7ad B IpOIecce
M3y4YeHUs Kypca (U3HKH HAa YPOBHE CPEHETO OOIIEero 00pa3oBaHus:

MpUOOpETEeHNE CUCTEMBI 3HAHUN 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSIX,
BKJIIOUasi MEXaHUKY, MOJEKYISIpHYI0 (U3HKY, DIIEKTPOJWHAMHKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKY;

¢dbopMHpoBaHHE YMEHHIl NPUMEHSATbh TEOPETUYECKHE 3HaHUS Uil OOBSCHEHHS (U3NYECKUX
SIBIIGHUN B IPUPOJIE U JUTSl IPUHATHUS MPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS PA3INYHBIX 337134 C SIBHO 3aJaHHOM (U3MYECKON MOJENbIo, 3a/1a4,
MOJIPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/1aHUE (PU3MYECKOM MOJAEIH, aJeKBATHOM YCIOBUAM
3aJauy;

[IOHMMaHUe (U3UYECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIAZICHUE METOJaMHM CaMOCTOSITEJIbHOIO IUIAHMPOBAHUS M NPOBEAEHUS  (PU3NYECKUX
SKCIIEPUMEHTOB, aHAIM3a W MHTEpIpeTaluuy HWHPOpMaluU, ONPEAETICHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/laHME YCIOBUH M pa3sBUTHS YMEHHMM IPOEKTHO-HCCIIEA0BATENBCKOM, TBOPUYECKOM
NeATeNbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypoBEHb) Ha YpOBHE CpEAHEro O0OIIero oO0pa3oBaHUS
oTBoautTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpaMme 1o (pu3HKe nmepeueHb J1a0PATOPHBIX M MPAKTHICCKUX padboOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYHTEJb JEjaeT BBIOOp MPOBEACHUs TabOpaTOpHBIX padoT u

OIIBITOB C y‘IéTOM HHAUBUAYAJIBHBIX 0CcoOeHHOCTEH 06yqa}01u1/1xc;1.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uKa 1 METOABI HAYYHOI'O NIO3HAHUS



®duznka — Hayka o npuposae. HayuHnble MeTobl MO3HAHUS OKpykarouero mupa. Poib
HKCTIIEPUMEHTA ¥ TEOPUH B MPOIECcCe TO3HAHUS MPUPOJIbL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (pu3nyecKux siBIeHU W mpoueccoB. Hayunsie runoressl. Ousnyeckue
3aKOHBI ¥ TeopuH. [ paHUIIBI TPUMEHUMOCTH (pr3HYecKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponp u Mmecto ¢usuku B (OpMUPOBAHMM COBPEMEHHOW HAayyHOM KapTUHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pa3znen 2. MexaHuKa
Tema 1. Kunemamurka

Mexannueckoe aBrkeHne. OTHOCUTENLHOCTL MEXaHUYECKOTo IBMKeHUs. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpemHsisi CKOPOCTh, MTIHOBEHHAs CKOPOCTB) M YCKOPECHHE

MaTepHUaIbHOM TOYKH, UX MPOEKIUU HAa OCH CHCTeMbI KoopAuHat. Cllo)KeHHe MepeMelleHul u
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJIMHEHHOE NBIKeHHE. ['paduku 3aBHCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMEIICHNUs MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.

KpuBonuueitHoe paBwxkeHue. JIBMKEHHE MaTepualbHOM TOUYKH 10 OKPY)XKHOCTH C
MOCTOSIHHOM 10 MOJYJII0 CKOPOCThIO. YTJIOBask CKOPOCTb, JIMHEWHas cKopocThb. llepuon u
yactoTa oOpaieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

Texuuueckue YCTpOﬁCTBa U MPAKTHYCCKOC IMPHUMCHCHHC. CIIMAOMCTP, JABHKCHHC
CHapAI0B, LCITHBIC U peMéHHHe nepecaaydu.

Jlemoncmpayuu

Mogenp cuctemMbl 0OTCUETA, MILTIOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUSL.
[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue ABMKEHUS Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.
N3mepenue yckopeHHst CBOOOTHOTO MaICHHMSL.

HanpaBneHHe CKOpPOCTH IIpU ABUKCHUU 11O OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPECIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLICHUS ~ MEXKAY  IIYTMM,  INPOWJIEHHBIMH  TEJIOM 34
IIOCJIEIOBATEIIBHBIE PaBHBIE IPOMEXKYTKH BpPEMEHM IIPH PAaBHOYCKOPEHHOM [JBIKEHUU C
HA4YaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHU MAPUKA B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnmn otHocuTensHoCTH ['anunes. [lepbiit 3akoH Herotona. MHEpuuanbHble CUCTEMBI
OTCY€Ta.

Macca Ttena. Cwuna. IlpuHumn cynepnio3uuuu cuil. Bropoit 3akoH Hprotona s
MaTtepuanbHOU TOUKHU. TpeTuii 3akoH HploTOHA [17151 MaTepraibHbBIX TOYEK.

3akoH BceMHupHOro TsroteHus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenune. Buasl TpeHus (mokos, ckoibxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koadpduuuent tpenus. Cuia conpoTUBICHUS
IIpY ABVIKEHUU TEJA B )KUJKOCTH WJIH Ta3e.

[TocTymarensHOE M BpamnaTeIbHOE JIBMYKEHHE a0COIOTHO TBEPJOTO TEa.

MoOMEHT cwibl OTHOCHTEIBHO OCH BpamieHusa. l[lnedo cuibl. VYciaoBus paBHOBecus
TBEPJIOTO TeNa.

Texaudeckue YCTpOP'ICTBa U MPAKTUYCCKOC IPHUMCHCHHUC. IOAUIMIIHUKH, AIBUXKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEll.
Bropoit 3akoH HeroTona.

N3smepenue cui.

CnoxeHue Cuil.

3aBUCHMOCTh CHIIBI YIIPYTOCTH OT AehOopMaIIHy.

HepecomocTts. Bec Tena IIpru YCKOPCHHOM MOabEME U MaJICHUM.



CpaBHEeHHUE CUJI TPEHUS NOKOSI, KAUEHUS U CKOJIbKEHMUSL.
VYcnoBus paBHOBeECUS TBEPAOTO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
W3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYrOCTH, BO3HUKAIOIIMX B MPYXHHE M PE3HHOBOM
oOpasiie, oT ux jaedopmarium.

HccnenoBanue ycioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILIEHUS.
Tema 3. 3akonvl coxpaneHusn ¢ MexanHuke

Nmnynec MaTepualibHON TOYKM (Te€la), CUCTEMBl MaTepUalbHBIX ToueK. IMIynbc cuiibl u
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE IBMKEHUE.

Pabora cuiel. MOIIIHOCTE CHITBL.

Kunernueckass sHeprus MarepuaibHOM Touku. TeopemMa 00 M3MEHEHHUM KUHETHYECKOM
SHEPTHH.

[ToTenumanesHas sHeprus. [loreHnuanbHas 3Heprus ynpyro 1eopMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

HOTCHHI/IEUII)HI)IG N HCIIOTCHIHAJIBHBIC CHIIBI. CBs13b pa60TBI HCIMOTCHIHUAJIBHBIX CHII C
H3MCHECHHEM MEXaHHMISCKOM OHCPIHUU CUCTEMBI TCII. 3aKkoH COXpaHCHHA MEXaHHYeCKOM OHCPruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: BOJAOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexon moTeHIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

I/I3yquI/Ie a0COJIIOTHO HEYHpPYyroro yaapa € MNOMOLIBIO JBYX OJWHAKOBBIX HHUTAHBIX
MasATHHKOB.

HccnegoBanue cBs3U paGOTBI CHJIbl C HM3MEHEHMEM MEXaHHUYeCKOU OHEprum TCJIa Ha
MpUMEPC PACTANKCHUA PE3UHOBOIO KT'yTaA.



Paznen 3. Moaexkyasipuas Gpu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OcCHOBHBIE OJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONIBITHOE 00OCHOBAaHHE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep ABWKCHUS W B3aUMOJCHCTBUS YaCTHI]
BelmecTBa. MoJielu CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE 3ITUX Mojenerd. Macca m pazMmepbl Mojekyn. KonaumdecTBo BeliecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uaeansHOoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KWUHETUYECKOW Teopuu
uJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa cpefaHed KHHETHYEeCKOW SHEpPruu
TEIIOBOrO JABWKEHWS dvactul rasza. Illkama temnepatyp KensBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kimaneiipona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MIOCTOSIHHBIM KOJIM4eCTBOM BeulecTBa. ['paduueckoe npepcraBieHrue U30MPOILIECCOB: U30TEPMa,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JTOKa3bIBAIONIME JUCKPETHOE CTPOEHUE BemecTBa, ¢oTorpaduu  MOJIEKYI
OPraHM4YeCKUX COCTMHECHUMH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUSL.
Monens, WUTIOCTpUPYIOLIas MPUPOTY JaBJICHUS ra3a Ha CTEHKH COCYa.

OnBIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS UACATBLHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

OnpeﬂeneHHe MacCbl BO3[1yXa B KJIaCCHOM KOMHATe Ha OCHOBE I/ISMCpCHI/Iﬁ 00BéMa
KOMHAThI, JaBJICHUA U TEMIICPATYPhI BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/Iy IapaMeTpaMu COCTOSTHUS pa3pekKeHHOTO Tasa.

Tema 2. Ocnogvl mepmoounamuku

Tepmoannamuueckasi cuctemMa. BHYTpeHHSIE dHEprus TEPMOIAMHAMHYECKON CHCTEMBI H
criocoObl e€ m3MeHeHus. KonmndyecTBo TErioTsl U pabota. BHyTpeHHsIs SHEPTUs 0JHOATOMHOTO

HaeajJbHOro raza. Buasl TCILIONICpeaaun: TCIJIOMPOBOJHOCTh, KOHBCKIHA, U3JTYUCHUC. Y nenbHas
TEINIOEMKOCTD BEILIECTRA. KoanuecTBO TEmIOTH Ipu TeIuIonepeaauc.



[lonsitue 06 ammabatHOM mpornecce. IlepBblil 3akoH TepmoauHamuku. [IpuMeneHue
MIEPBOTO 3aKOHA TEPMOIUHAMUKH K M3ompoueccaM. I'paduueckas natepnperarys paboThl rasa.

Bropoii 3akon TepmoanHamMukyd. HeoOpaTuMOCTh IPO1IECCOB B IPUPOJIE.
TemoBbie MamuHbl. [IpuHIMIIBI HelicTBUS TeIIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TEIUIOBbIX MamuHax. Koagduuuent noneznoro aeiictsus teroBoil Mammubl. [Hukn Kapho u

ero k03()(UIHUEHT MOJIE3HOTO NEHCTBUA. DKOJIOTHUECKHE IPOOIEMBI TEIIIO3HEPTETHKH.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE INPHUMEHEHHWE: JBUIATellb BHYTPEHHETO
CropaHusi, OBITOBOM XOJIOIMIIBHUK, KOHIHIIMOHEDP.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEW SHEpPruu Tejla MpU COBEPLIEHUH pPAaOOTHI: BBIJIET MPOOKU U3
OYTBIJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue >Qupa B JATYHHOH TpyOKe MyTEM
TpeHus (BUICOJEMOHCTPAIINS).

N3menenne BHyTpeHHeH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OneIT 1o aguabaTHOMY PaCHIMPEHHUIO BO3/IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3Mepenne yaenbHOM TEI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoewvie nepexoovl

[TapooGpazoBanue u koHaeHcanus. Vicnapenue u kunenne. AGCONIIOTHAs U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3ayXxa. HacelleHHbll map. YaenbHas TensoTa napooOpa3oBaHus. 3aBUCUMOCTb
TeMIepaTypbl KUIEHUS OT JIaBJICHHUS.

Teépnoe teno. Kpucrammyeckue u amop@Hblie Tena. AHU30TPOIUS CBOMCTB KPUCTAIJIOB.
XKunxue xpucramnel. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. Y aenbHas
TeruioTa riasieHus. Cyomumanus.

VYpaBHeHHE TEIIOBOro OajnaHca.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE NIPUMEHEHHE: TMIPOMETP M IICUXPOMETD,
KaJIODUMETP, TEXHOJIOTUM  IIOJIyYE€HUS COBPEMEHHBIX MAaTEpHUajoB, B TOM  4YHCIE
HAaHOMATEpHAJIOB, 1 HAHOTEXHOJIOTUU.

Jemoncmpayuu

CBolicTBa HaCBIICHHBIX [1APOB.

Kunenne IIpU MOHUKCHHOM 1aBJICHUU.

CrniocoObI M3MepEeHHst BIaKHOCTH.



HaGumtonieHne HarpeBaHus U IUIaBJICHUS KPUCTAUIMUECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTalIOB.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3MepeHHe OTHOCHTCIBHOMN BIAXKHOCTH BO3ayXa.

Pazjen 4. DiaekrpoamHnamMuka
Tema 1. Inekmpocmamuka

OnexTpuzanus Ten. OJeKTpUYeckuid 3apsa. JBa BHIa DSIEKTPUYECKUX 3apsiOB.
[IpoBOJHUKH, AUANEKTPUKH U MOJTYIIPOBOIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

B3anmopeiicteue  3apsnoB.  3akoH Kynona. TodeuHBIl  2JIEKTpUYECKMH  3apsii.
Onexktpuueckoe moisie. Hanpsok€HHOCTh anexkTpuyeckoro mois. [lpuHnun cynepro3unuu

OJICKTPHUYCCKUX monei. JInaun HaHpﬂ)KéHHOCTI/I OJICKTPUYCCKOTO ITOJIA.

Paborta cun osnexrpocrarmueckoro mons. [lotenmman. Pa3HOCTH  MOTEHITMANOB.
[IpoBOJHUKY U TUAJIEKTPUKHU B IEKTPOCTATUYECKOM MoJie. JIudaeKTpuieckasi MpOHUIIAEMOCTb.

DnekTpoéMKoCcTh. KoHaeHcaTtop. DIEKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa. JHEprus
3apsHKEHHOTO KOHICHCATOPA.

Texnuueckue yCTpoOHCTBa M MPAKTUYECKOE MPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIM
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3aumoselicTBue Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEIl.

[IpoBOTHUKY B 3NIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

I[I/ISJ'IGKTpI/IKI/I B JJICKTPOCTATUYCCKOM IIOJIC.

3aBUCHMOCTD BHCKTPOéMKOCTI/I IJIOCKOTO  KOHACHCATOpa OT IUIomaanu IIJIAaCTHUH,
pacCToAHUA MCXKIAY HUMU U IlHBHeKTqueCKOﬁ MIPOHUTTACMOCTH.

3Hepr1/151 3apSAKCHHOTO KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3mepenue 3mekTpo€MKOCTH KOHAEHCATOPA.
Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. VICTOUHUKH TOKA.
Cwuia Toka. [IocTOSIHHBII TOK.

Hanpsokenne. 3akon OMma as1s yyacTka LIETH.

QHCKTPI/I‘-ICCKOG COIIPOTUBJICHHC. YaenpHOE COIIPOTHUBJICHHUC BCIICCTBA.
HOCJIGZ[OB&TCJH)HOG, napaujiCJbHOC, CMCIIAaHHOC COCANHCHUC ITPOBOAHHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTB EKTPHUYECKOTO TOKA.

DNEKTPOBMKYIIAS CHJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa st
MOJTHOM (3aMKHYTOM) 3eKTpuieckoit nenu. KopoTkoe 3amMpIkaHue.

DIEeKTpOHHAs MPOBOAUMOCTb TBEPABIX METAILUIOB. 3aBUCHMOCTh COITPOTHUBIIEHUS METAJIIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPUMECHas MPOBOJAUMOCThH MOJIYIPOBOJIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKUII TOK B pPAcTBOpax M pacijlaBax 3JIEKTPOJUTOB. JEKTPOJUTHUYECKAs
JUccolManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOATENIbHBIN pa3psa. MoaHusl.
[Tna3ma.

TexHuyeckre yCTpocTBa U MPaKTUUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJIBTMETP, pEOCTaT,
HWCTOYHUKHA TOKA, OJEKTPOHArpeBaTelibHble NPHUOOPHI, DJIEKTPOOCBETUTEIBHBIC IMPHOOPHI,
TEPMOMETP  CONPOTHUBJICHHUS, BAKyyMHBIH  JHOJ, TEPMHUCTOPHI H  (HOTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBINA U0/, TAJIbBAHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHJIbI TOKAa U HAIIPSIKCHHA.

3aBHCUMOCTh COIIPOTUBJICHUA HWJIHMHAPUYCCKUX IIPOBOJHUKOB OT IJIHHBI, IIJIOIIaJU
MOMEPCHYHOTO CCUYCHUA U MaTCpHUaJIa.

CwMemranHoe COCAMHCHHC ITPOBOJJHUKOB.

HpﬂMOG HU3MCPCHUC BHCKTPOHBH)KYHJCIZ CHIJIBI. KOpOTKOG 3aMbIKaHUC TaJIbBaHUYCCKOI'O
QJICMCHTA U OICHKA BHYTPCHHECTO COIIPOTUBJICHUS.

3aBUCHMOCTD COMMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.

HpOBO,Z[I/IMO CTb DJICKTPOJIUTOB.



HckpoBoii pa3psa ¥ IPOBOAUMOCTb BO3AYXa.
OAHOCTOPOHHSIS IPOBOUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, arabopamopnuvie pabomul
N3ydyeHne cMEIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenne  BiEKTpOIBHXKYIIEH CWJIbI HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COITPOTHUBJIICHHS.

HaGnronenue anexkrponusa.
MexnpeaMeTHble CBSI3U

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kimacce ocCymiecTBiIseTcs ¢ y4€ToM
COJICPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meswxcnpeomemuvie nousmus, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAyYHOTO IMO3HAHUS:
SIBJICHUE, HaydHbId (akT, rumote3a, (u3MYecKas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOICHHE,
SKCIEPUMEHT, MOACIMPOBAHUE, MOJIENb, U3BMEPEHUE.

Mamemamuxa: permieHue CUCTEMbl  ypaBHEHWH, JuHEHHas (QyHKIUA, Mmapaboia,
runep6oa, ux rpaduku 1 cBOCTBa, TPUTOHOMETpUYECKHe GYHKIIMHN: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKUHWH Ha OCH
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannyeckoe ABWKEHUE B KWUBOW mpupone, auddy3us, ocMocC, TEII000MeH
YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEIadyH, TEIJIOBOE PAaBHOBECHE), IIEKTPUUECKUE SBJICHUS B
YKUBOU IIpUPOJIE.

Xumus: JAUCKPETHOE CTPOCHHUE BEIICCTBA, CTPOCHHE aTOMOB H MOJICKYJ, MOJIb BECIICCTBA,
MOJIsIpHasd Macca, TCIIJIOBBIC CBOMCTBaA TBépI[BIX TCII, )I(PII[KOCTGﬁ U Ta30B, JJICKTPHUYCCKUC
CBOMCTBaA MCTAJJIOB, DJICKTPOJIUTHYCCKAasd AUCCOLMUaIMs, raJlbBaHUKaA.

l'eoepaghus: BIaXXHOCTH BO3/AyXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeus: mpeodbpazoBaHue IBIKEHUI ¢ UCTIOIH30BAHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHMKE, TOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U JpYyrue), JBUTATeNIb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBI TNpUHTEp, 3JEeKTpOHArpeBaTelbHble HPUOOPSI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC



Pa3nes 4. duekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[lIocrosiHHbIE MarHWTHL. B3aumonelcTBUE NOCTOSHHBIX MArHUTOB. MaruuTtHoe IoJe.
Bexrop marautHOM MHAYKUMHK. [I[pyHIUD Cyneprno3uiuy MarHUTHBIX 1OJIeH. JIMHUM MarHUTHOM
uHaykuuy. KapTuHa TuHUI MarHUTHOW MHAYKIUY OJIE HOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oJie MpoBOJHUKA ¢ TOKoM. KapTuHa AMHMIA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKA C TOKOM.
OmnsiT Dpcrena. B3anmopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBJICHUE.

Cuna JlopeHma, €€ MoAynab W HampaBlieHHE. JI[BUKEHHE 3apsHKEHHOM YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenia.

SBneHue 9NEKTPOMarHUTHOM WHAYKNUU. [lOTOK BEKTOpa MAarHUTHOM HWHIYKIIHH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe snexkTpuyeckoe moje. DNEKTPOABIKYIIAs CUiIa HHIYKIMH B IPOBOJHHKE,
JBUKYIIEMCS IOCTYMATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHIykTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DICKTPOIBIKYINAS CHJIa CAMOWHTYKITHH.
DHeprusi MarHuTHOTO TIOJISL KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

Texaudeckue YCTpOfICTBa U MPaAKTUYCCKOC IIPUMCEHCHHUC. IIOCTOAHHBIC MAarHUTHI,
QJICKTPOMATHUTHI, JICKTPOABUI'ATECIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL, THAYKIIUOHHAA I1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOIO MTy4YKa MAarHUTHBIM T10JIEM.
JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.
B3aumopeicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBnenue BHeKTpOMaFHHTHOﬁ HHAYKIIHUHU.



IIpaBuiio Jlenna.

3aBHUCHUMOCTh BHCKTpOI[BI/I)KyIlIefI CUJIBI MHAYKIOHUKU OT CKOPOCTU U3MCHCHUSA MArHUTHOTO
IIOTOKAa.

SIBiIeHME CAMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHuTHOTO TOJIST KATYIITKU C TOKOM.

HccnenoBanue NeHCTBUS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sABIICHUS 2JI€KTPOMArHATHOM MHIYKIIMH.

Pa3pea 5. Koje6anus 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazHumHvle Koaeoanus

KonebatenpHast cucrema. CBoOogHBIE MexaHWYecKue Kosiebanus. [apMoHUueckue
kosebanus. Ilepwon, wactora, ammmmrtyga W ¢asza kojeOanuii. [Ipy)KWHHBIH MasTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHWTHBIE KOJICOAHUS B HICATHBHOM
KOJIcOaTeIPHOM KOHTYpe. AHAJIOTHUS MEXKIy MEXaHWYSCKUMU H  DJICKTPOMArHUTHBIMHU
kojeOanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KOJIeOATEIbHOM
KOHTYpE.

HpeﬂCTaBHeHI/Ie 0 3aTyXarmux KoJIeOaHMSIX. BBIHY)K,Z[CHHBIe MeXaHUYEeCKHe KoJieOaHus.
Pe3onanc. BI)IHy}KI[CHHble OJICKTPOMArHuTHEIC KoJieOaHus.

HepeMeHHLIfI TOK. CI/IHYCOI/I,I[aJ'IBHHﬁ HepeMeHHLIfI TOK. MOIIHOCTH MNEPEMCHHOI'O TOKaA.
AMHJ'II/ITyI[HOC u HeﬁCTBYIOIHee 3HAYCHHC CUJIbl TOKA U HAITPSIKCHUA.

Tpanchopmarop. [IpousBojcTBO, mepemaya M HOTPEOICHUE DIIEKTPUYECKOW SHEPTHH.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJCTBE dJeKTpodHepruu. KynpTypa HCHOIB30BaHUs

QJICKTPOSHCPIUN B HOBCCHHCBHOﬁ KHU3HU.

Texanuueckue yCTpOﬁCTBa U TIPAKTUYCCKOC IIPUMCHCHUC!: SHGKTpI/ILIeCKI/Iﬁ 3BOHOK,
reHepaTop NEpEMEHHOTO TOKA, JIMHUHU 3JICKTPOIICpEaAa.

Jemoncmpayuu

HccnenoBanue mapamMeTpoB KoJiebaTeaIbHOW CUCTEMBI (MPYKUHHBIA WM MaTeMaTHUYECKUN
MAasiTHUK).

Habmonenue 3aTyxaromux KoueOaHui.



HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.
Habmonenue pe3onanca.
CB00OOHBIE ATEKTPOMATrHUTHBIE KOJICOAHMS.

OcmworpaMmsl — (3aBUCMMOCTH  CUJIBl  TOKAa M HANpSOKEHUsT OT BPEMEHM) JUId
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu 1mocienoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTyIIKM WHIYKTMBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIepelauH.
Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HccnenoBanue 3aBUCHMOCTH NEPUOJIAa MalbIX KOJIEOaHUH Irpy3a HA HUTH OT JJIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue mnepeMEHHOro TOKa B I€MM M3 IOCIEAO0BATENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazHuUmMHble 60JIHbL

MexaHn4ecKkre BOJIHBI, YCIOBUS pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus
u panuHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. HMHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCIOBUS U3IYYEHUS 3JICKTPOMArHUTHBIX BOJIH. B3anmMuas
opueHTanus BekTopoB E, B, V B anekrpomarnutHoi BosHe. CBOHCTBa 3IEKTPOMArHUTHBIX
BOJIH: OTpaX€HHUE, IMpeioMIIeHHue, Noispuszanus, audpakius, uHrepdpepenuus. CKopocTh

QJICKTPOMArdUTHBIX BOJIH.

[lIkanma 37€KTpOMarHUTHBIX BOJIH. [IpMMEHEHHE 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpuHIUIIBI paAOCBA3U U TeJIeBUACHUS. Paguonokarus.

DIIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuyeckrue yCTpPOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: MY3bIKAIbHBIE WHCTPYMEHTHI,
YIBTPa3ByKOBAsl JUArHOCTMKA B TEXHUKE U MEIWILIMHE, pajgap, pPaauONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

06pa3OBaHI/IC H paCpoOCTPAaHCHUC TTONICPCUHBIX U NPOJOJIbHBIX BOJIH.

KOHC6HIOH_ICCCH TCJIO KaK UCTOYHUK 3BYKaA.



Habnronenue oTpakeHus U MPEIOMIICHUS MEXaHHUECKUX BOJIH.
Hab6monenue naTepdepeHnn U Jupakini MEXaHHIECKUX BOJIH.
3BYKOBOW PE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIATYIOM M YacTOTOMU
KOJIeOaHU.

HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXCHHE, MPEIOMIICHHE,
noJisipu3anus, Audpakiuus, aTephepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHelHOE pacipocTpaHEHHE CBETa B OJHOPOJIHOMN Cpefe.
JIyud cBeta. ToyeyHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHune H300pakeHUN B IIIOCKOM
3epKajie.

[Ipenomyienne cBeta. 3aKOHBI TpeIOMJIEHUsS cBeTa. AOCONIOTHBIM  TOKas3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. [IpefenbHBI YroJ MOJTHOTO BHYTPEHHETO
OTPaKCHUS.

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

CoOuparoriiue ¥ pacceuBarolue JWH3bL. ToHkas smH3a. DOKYCHOE pacCTOsSHUE U
ONTHYECKasi CHiIa TOHKOU JuH3bI. [locTpoeHne n300pakeHUil B COOMPAIOIINX U PACCEUBAIOITUX
nuH3ax. Popmysa TOHKOH JIMH3bL. Y BEJIIMYECHUE, JABAEMOE JIMH301.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas omntuka. Wutepdepenums cBera. KorepeHTHbIE HCTOYHHMKH. Y CIIOBUSA
HaOJI0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX

KOI'CpCHTHBIX HCTOYHHUKOB.

Hudpakuust cera. JludpakuuoHHas pemiérka. YcilIoBHe HAOMIOAEHHS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHUYECKOTO CBETa HA AU(PPAKIUOHHYIO PELIETKY.

Honﬂpnsam/m CB€TaA.

Texanuueckue yCTpOﬁCTBa U IIPAKTHYCCKOC INPHUMCEHCHUC: OUYKH, IJIyIIa, (l)OToaHHapaT,
HpOGKI_[I/IOHHHﬁ arrmapar, MHUKPOCKOII, TEJICCKOII, BOJIOKOHHAA OIITHUKaA, ,Z[I/I(I)paKI_II/IOHHaH
peméTKa, MOJIAPOn .

Jlemoncmpayuu

[IpsiMonuHeitHOE paclpoCcTpaHeHHe, OTpakeHHWE M IpeloMieHue cBera. Onruyeckue
pUOOPHL.

[TonHoe BHyTpeHHEE OTpaxkeHHne. Moiens CBETOBOA.



HccnenoBanue cBOWCTB N300paKeHUM B JIMH3AX.
Monenu MUKpOCKOIIa, TEIECKOIIA.

Habmonenne naTepdepeHum cBera.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[lonyuenue cnekTpa ¢ HOMOIIbIO IPU3MBI.
[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKIIUOHHON PEIIETKH.
Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
N3mepenue nokaszaTesns IpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTta.

Pa3znen 6. OcHOBBI crienAJIbLHONH TEOPHUH OTHOCUTEILHOCTH

['panunl TPUMEHUMOCTH KJIACCHYECKON MexaHukH. IlocTymaTel crenuaabHON TEOPHH
OTHOCHTEJILHOCTH: WHBApPHAHTHOCTh MOJIYJs CKOPOCTH CBE€Ta B BakKyyMme, IPUHIUII
OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILICHUE JUTHHBI.

9Heer$[ " UMITYJIBC peHHTHBHCTCKOﬁ qaCTHUIIBI.

CBs13b MaccCHI ¢ BHCpFHCﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ 4aCTHUIbI. 3Hepr1/1$[ IIOKO4.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Dnemenmuol kearnmoeoii onmuxu

®otonsl. ®opmyna [Inanka cBsi3u SHEpPruu (HOTOHA C €0 YACTOTOH. DHEPTHUsl U UMITYIIBC
¢dorona.

OtkpeiTue u wuccaenoBanue Qotorpdexra. Omnbitel  A. [I'. CrosneroBa. 3akoHBI
¢dororpdexra. YpapHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.



Hasnenue ceera. Onbithl [1. H. Jlebenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUe: (PoTodIeMeHT, (OTOMATUHK,
COJIHEYHast OaTapesi, CBETO IO/,

Jlemoncmpayuu

D013 PeKT HA YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -gactur. [lmanerapHas

mozens aroma. [loctynarsl bopa. M3nydyenne u norsnomienue (GOTOHOB IpH MEpPEXoje aroma ¢

OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnektpoB. CHekTp ypOBHEM SHEpruM aroma
BOJOPOJIA.

BonnHoBsie cBolicTBa yactull. Bosuel ne bpoinsa. KopnyckynspHO-BOJIHOBOM ayanu3M.
CrioHTaHHOE U BBIHYKJCHHOE U3ITy4CHHE.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIEKTPaJbHbIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenne JJIMHBI BOJIHBI JIa3epa.

HaGnroneHue muHeHuaThIX CIEKTPOB U3ITydEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomul

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JI0Ka3bIBAIOLINE CJI0KHOCTh CTpPOEHMS  sjpa. OtkpsiTHE

PaanOaKTUBHOCTH. OmnbiTe! P e3ep(1)0pz(a IO OMPEACIICHUIO COCTaBa paIlMOAKTHUBHOI'O U3JTYyUCHUS.
CsoiicTBa anb(ba-, 6€Ta-, raMma-us3JIydCHHu. Bausiaue pPaanOaKTUBHOCTH HaA JKUBBIC OPraHU3MBIL.



OTkpeiTHE IPOTOHA U HelTpoHa. Hyknonnas moaens siapa I'eiisenOepra—Banenko. 3apsia
sanpa. Maccosoe uncio aapa. M3oromnst.

Anbda-pacniaa. DICKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['amMma-uznydenue. 3aKOH
paZvoaKTUBHOIO pacraja.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sapa.
SnepHble peakuuu. Jlenenve U CUHTE3 SEp.

SAnepusiii  peakrop. Tepmosaepublii cuHTe3. IlpoGieMbl M NEPCHEKTUBBI  AJIEPHOMN
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThl IEPHOI SHEPTreTHUKU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.
MeTo1bl HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHLI.
OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoit KapTUHBI MHpa.

TexHuueckre yCTpoWcTBa M MPAaKTUYECKOE MPUMEHEHHUE: JO3UMETp, Kamepa Buibcona,
SIIEPHBIN PeaKkTop, aToMHast bomoa.

Jlemoncmpayuu
CuéTYrK MOHU3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUBUKHU

OTansl pa3sBUTHA  ACTPOHOMMHU. HpI/IKHa,I[HOG H  MHPOBO33PCHUYCCKOC 3HAYCHHC
ACTPOHOMHUM.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBHKEHUE.

CoiHeyHas cucreMa.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHeprun ConHua W 3BE34. 3BE3IBL, UX
OCHOBHBIE XapaKTEepHUCTUKH. JlmarpaMma «CHEKTpPalbHBIM KIIACC — CBETUMOCTBY». 3BE3IBI
IJIaBHOM MOCJIENOBAaTEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTBY» UIsI 3BE31 TJIaBHOM
MOCJEI0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BOJFOLMH COJIHIIA U 3BE3]T. DTaNbl )KU3HU 3BE3]L.

Mneunsiii [1yts — Hama [Manaktuka. [lonoxenue u nemwxenne Connia B ["anakruke. Turmsl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IBIPHI B SIAPAX TATAKTHK.



Bcenennas. Pacmmpenne Bcenmennoil. 3akon Xa00ma. Pasberanme ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe usinyyeHue.

MacmTabHast ctpykTypa Beenennoil. Meraranaktuka.
Hepeménnsie mpo6iieMbl aCTpOHOMUM.
Yyenuueckue nabnrooenus

Habmtonenust HEBOOPYKEHHBIM TJIa30M C MCIHOJB30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
I OIIPEACIICHUS ITOJIOKCHUSA HeOECHBIX 0OBLEKTOB Ha KOHKPCTHYIO OaTy: OCHOBHBLIC CO3BE31UA
CeBepHOTo MoyIIapus U sIpKUe 3BE3]IBL.

Ha6nronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.
O06o0maroniee NoBTOpPeHUE

Ponp ¢u3umku M acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUECKOW, COIMATBHOU W
THUYECKOM cdepax IesATeNIbHOCTH 4YeJNOBEKa, pojib W MecTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, pojib (usnueckoi Teopun B (OPMUPOBAHUU
MpesicTaBiIeHU 0 (pu3nYecKoil KapTHHE MUpPa, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJCTABICHUN O IPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 11 Kjacce OCymecTBISIETCS € y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meoscnpeomemuvie nousmus, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAyYHOTO ITO3HAHUS:
SBJICHUE, Hay4yHbId (akT, TUmnore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HaOIOJCHHE,
AKCIIEPUMEHT, MOJICITMPOBAHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYEecKhe (PYHKIHUU: CHUHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbHl M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIC AIIEMEHTAPHBIX (PYHKIIUMH,
MPU3HAKU TI0JI00US TPEYTOJIBLHUKOB, OMIPEIeICHHE TUIOIIA/IU TUIOCKUX QUryp U o0bEMa Ted.

Buonocus: QJIICKTPHUYCCKHC SBJICHUSA B JKUBOH IIprupoae, KoJsiebaTeIbHEIE JABMOKCHHUSA B
JKUBOM npupoac, OITHYCCKHC ABJICHHA B JKUBOM pupoae, HeﬁCTBHe paapanyy Ha XHBBIC
OpPraHru3MEbI.

Xumus: CTPOCHUC AaTOMOB U MOJICKYJ, KPUCTAJUIMYCCKAA CTPYKTYpa TBépI[LIX TCI,
MCXaHU3MBbI 06pa30BaHI/I}I KpI/ICTaHHH‘leCKOﬁ peH_IéTKI/I, CHGKTpaHLHLIﬁ aHaJIn3.

l'eoepaghus: MarHUTHBIE TIOMIOCAa 3€MITH, 3aJ€KU MarHUTHBIX Py, GOTOChEMKA 3eMHOU
MMOBEPXHOCTHU, MTPEACKAZAHNE 3EMIIETPSICEHUI.

Texnonozus: TUHUM  DIEKTpoONepenay, TIeHepaTop  IEPEMEHHOro  TOKa,  3JIEKTPOABUIATElNb,
WHAYKIMOHHAS TIeYb, pajap, PaguonpHEMHUK, TEICBH30p, aHTeHHa, TenedoH, CBU-meus, mpoeKInoHHBIH
anmapat, BOJIOKOHHAs ONITHKA, COJTHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA INPOI'PAMMBI IIO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mpenmera «Pusnka» Ha ypoOBHE CpeaHEro oOmero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U IMPEJIMETHBIX 00pPa30BaTEIIbHBIX PE3YIIBTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHEBIE pPE3YIbTAaThl OCBOCHUSA yqe6H0r0 nmpeamMeTa «Duzukay AOJDKHBI OTpaXXaTb
TOTOBHOCTH M CHOCOOHOCTH 00YYarOIIMXCs PYKOBOJACTBOBATHCH C(HPOPMHUPOBAHHON BHYTPEHHEM
HOSI/IHI/IQI\/'I JIMYHOCTH, CHUCTEMOU HOCHHOCTHBIX OpHeHTaHHﬁ, MO3UTHUBHLBIX BHYTPCHHUX
yOSXKJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM  IIEHHOCTSM POCCHUUCKOTO  OOIIecTBa,
paCIiupCHUEC KU3HCHHOI'O OIIbITAa W OIIbITa ACATCIBHOCTU B IMPOLCCCE pCaln3allhui OCHOBHBIX
HAIpaBJICHUI BOCITUTATEILHOMN JeATEIBHOCTH, B TOM YHCIIC B YACTH:

1) rpaskIaHCKOro BOCIIATAHMSA:

chOpPMUPOBAHHOCTh TPAKIAHCKON mo3unuu  oOydaromierocss Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEUCCKIX T'YMAHHUCTHYECKHUX M JIEMOKPATHUYECKHUX
LIECHHOCTEH;

T'OTOBHOCTb BE€CTH COBMECTHYIO JACATCIBHOCTh B HMHTEPCCAX I'paKJaHCKOI'O 06H_[eCTBa,
Y4aCTBOBAaTh B CAMOYIIPaBJICHUU B 06p330BaTeHBHOﬁ OpraHH3aluun;

YMCHHC B3aMMOJCHCTBOBATh C COIUAJIbHBIMU HHCTUTYTaMH B COOTBCTCTBHUU C HUX
q)YHKI_[I/ISIMI/I W HAa3HAYCHUECM,

TOTOBHOCTb K T'YMAHUTapHOM U BOJIOHTEPCKOM IeATEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCIIHTAHUSI:
c(OPMHUPOBAHHOCTh POCCUHCKOM IpakTaHCKOW UIEHTUYHOCTH, ATPUOTU3MA;

HOEHHOCTHOC OTHOIICHHUE K TIOCYAAPCTBCHHLIM CHMBOJIAM, JOCTHIKCHUAM pOCCHfICKPIX
y‘{éHLIX B o0jacTu (1)I/I3I/II(I/I U TCXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHUS, 3THUYCCKOT'O MMOBCACHUS,



CIOCOOHOCTh OIICHHWBATh CUTYAIMIO U NMPHHUMATh OCO3HAHHBIC PELICHHS, OPUEHTHPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH Y4EHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAYILEro;
4)3CTeTHYECKOr0 BOCTIMTAHUS:

DCTETUYECKOE OTHOIIECHHUE K MHUPY, BKJIIOYas 3CTETUKY HAyYHOI'0 TBOPYECTBA, IIPUCYILETO
¢bu3nveckoit Hayke;

5) Tpy10BOT0 BOCIIMTAHUSI:
WHTEpEC K pa3Iu4HbIM cdepaMm TpoPecCHOHATBLHON NeATEIBPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOP Oymyiei

npo¢eCcCuu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3UKH HA
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JIOrHYeCcKOro BOCIIUTAHMA:

cOPMUPOBAHHOCTh SKOJOTHYECKOH KYIbTYpHI, OCO3HAaHHME TJOOAITBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeEM;

IJIAaHUPOBAHUE W OCYIIECTBJICHUE NEUCTBUIA B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
1eJIe YCTOMYHUBOTO Pa3BUTHA YEIIOBEUECTBA;

paciiupeHue OmbITa JEATENIbHOCTH HKOJOTMYECKOW HAmpaBlIEHHOCTH Ha OCHOBE
MMEIOLIUXCS 3HAaHUM 10 (PU3UKE;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS

c(OpPMUPOBAHHOCT  MHUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

OCO3HAaHHUC IICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUCHUS (1)I/I3I/IKI/I
OCYILICCTBJIATh MPOCKTHYIO U UCCIICAOBATCIBbCKYIO ACATCIIbHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

METAHNPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble jJornueckue aeiicTBUA:

CaMOCTOATENIbHO (POPMYIMpOBaTh M aKTyaIH3UpOBaTh MpodiIeMy, paccMaTpuBaTh &
BCECTOPOHHE;



OIIPENEIATD LU ACITEIBHOCTH, 3a1aBaTh [IAPAMETPbl U KPUTEPUU UX TOCTUKCHUS;
BBISIBJIATH 3aKOHOMEPHOCTH U IMTPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3UUYECKUX SBICHUSIX;

pa3pabaTbIBaTh IUIaH peIIeHHs TPOOIeMbl ¢ YUETOM aHaJIH3a UMEIOIINXCS MaTepUaIbHBIX
Y HEMATEepHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLI B ACATCIIBHOCTb, OLUCHUBATH COOTBCTCTBHUEC PC3YJILTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ’ICI{CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh W BBINOJHATH padOTy B YCJIOBHUSX pPEANbHOT0, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Ppa3sBUBATh KPCATUBHOC MBIIIJICHUEC ITPU PCIICHUHA )KU3HCHHBIX HpO6J’I€M.
ba3oBbie HCCIeA0BATCIbCKHUE I[eﬁCTBHﬂ:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFHeﬁ, KIIFOUEBBIMU TIOHATUAMHU KW METOdAMU (1)I/I3H‘IGCKOI>'I
HAYKH;

BIIQJICTh HABBIKAMH YUE€OHO-HCCIICIOBATEIBCKOW W MPOCKTHOW JEATEIHLHOCTH B 00IacTH
CbI/ISI/IKI/I, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMONCKY MCTOJOB PCIICHUA 3ada4
CbI/ISI/I'-IeCKOFO CoZCpKaHus, MPUMECHCHUIO PA3JIMYHBIX METOJIOB ITO3HAHUA

BIIQJICTh BUIAMHU JIESATEIHHOCTH TIO IOJYYCHHUIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAIHH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B PA3JIMYHBIX Y4YeOHBIX CHTyalHsX, B TOM YHCIE IPH
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJIATh TPUYMHHO-CJICIICTBCHHBIC CBSI3M M aKTyaJH3UpOBAaTh 3a/ady, BBIJBHUTaTh
TUIOTe3y €€ pelIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,

3a/laBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XO0A€ PCHICHUSA 3aJla4d PE3YiIbTaThbl, KPUTHYCCKHN OLICHNBATh
HUX JOCTOBEPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX;

CTaBUTh U (bOpMy.]'II/IPOBaTB COOCTBEHHEIE 3aJa4u B o6pa30BaTean017I JACATCIIBHOCTH, B TOM
YHUCJIC IIPpU U3YUCHUU (1)I/IBI/IKI/I;

AaBaTb OUCHKY HOBBIM CUTyallUAM, OLICHHUBATDH HpI/IO6peTéHHLII71 OIIBIT,

YMCETH IIEPCHOCUTH 3HAHUA I10 (1)I/IBI/IK6 B IIPAKTUYCCKYIO 001acTh KHU3HCACATCIBHOCTH,
YMCETb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX IMIPECAMETHBIX O6J'IaCTeI\/‘I;

BbIIBUI'aTb HOBBIC UJICHU, IIPpEAJIaraTb OPUTMHAJIBHBIC IMTOAXOAbI U PCIICHUS

CTaBHUTb HpO6J'IeMLI " 3a1a4u, JOIMYCKA0IUEC AJIbTCPHATUBHBIC PCUICHUA.

Padora ¢ undpopmanueii:



BJIAICTh HABBIKAMHU TIOJIYYCHUS I/IHq)OpMaI_II/II/I (1)I/ISI/II-I€CKOFO COJACpKaHud U3 MCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPIPETANIO HHPOPMALIUY PA3TUYHBIX BUJIOB U (DOPM MpEACTaBICHUS;

OILICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJB30BAaTh CpCACTBA I/IH(I)OpMaIII/IOHHBIX N KOMMYHHUKAIITMOHHBIX TEXHOJIOTHI B
pPCIICHMU KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JHOI[CHI/IGM
TpeOOBaHUN PTOHOMHKH, TEXHUKU O€30TIaCHOCTH, TUTUEHBI, pECYpCOCOepEKEHNSs, IPABOBBIX H
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

co3faBaThb TEKCThl (DU3MUECKOTO COJEp)KaHHWA B pa3lnyHbIX (QopmaTax ¢ y4€ToM

Ha3HayeHus: WHQopManMW U LENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHHS U BU3YyalIU3al1U.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:
OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PU3UKHU M BO BHEYPOUHOM AEATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PECHHS C HCIIOJIB30BAHHEM  SI3BIKOBBIX
CPE/ICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYaJIbHON PaOOTHI;

BBIOMpATh TEMaTUKy U METOJAbl COBMECTHBIX IEMCTBHM C y4y€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

INpUHUMATb LCJIH COBMECTHOH ACATCIIBHOCTH, OPraHU30BBIBATH W KOOPAUWHHPOBATH
HeﬁCTBHH no e€ JOCTHXKCHHUIO: COCTaBJISTH IIJIaH ﬂeﬁCTBHﬁ, pacpeacisitb pojn C y‘IéTOM

MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIA/Ia M KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npemiiaraTb HOBBIC IIPOCKTBI, OLUCHHMBATH HJACHU C IIO3MIHMHM HOBHU3HBI, OPUI'MHAJIBHOCTH,
npaKTqucxoﬁ 3HAYHUMOCTH,

OCYIICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC TIOBCACHUC B PA3JIMUYHBIX CUTyallUAaX,
MPpOsABJIATE TBOPYCCTBO U B006pa)KCHI/Ie, OBITh HMHUIIMAaTUBHBIM.

PeryasitTuBHbIe yHMBepcaJbHbIe Y4eOHbIe 1l CTBUS

Camoopranmn3anus:



CaMOCTOSITEIIbHO OCYIIECTBJISITh TO3HABATEIbHYIO JESATEIBHOCTh B 00JacTH (U3MKU U
aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ay, IUIAH
BBITMIOJIHEHUSI TMPAKTHUECKOW pabOThl € y4ETOM MMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeNaTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO OHPYIUIMH B 00JacTh  (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCHUTH KOPPCKTUBLI B JACATCIBHOCTH, OLICHUBATH
COOTBETCTBUEC PEIYJILTATOB LECJISAM;

BJIaJIETh HABbIKAMU MO3HABATEIbHOW peduieKCHH KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBHIA
Y MBICTUTEINIbHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCII0JIb30BaTh MPUEMBI peIIeKCHU I OLIEHKH CUTYalluH, BEIOOpa BEPHOTO pEIICHHUS,;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB AEATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B nmpornecce n0oCTHKEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI 1O (PU3UKE IS
YPOBHSI CpeHEero o0Iero o0pa3oBaHus y 0Oy4arolIUXCsi COBEPIICHCTBYETCS 3MOILMOHAIBHBIM

HWHTCIIJICKT, Hpe,unonarafouu/lﬁ C(i)OpMI/IpOBaHHOCTBZ

CaMOCO3HaHM1s, BKIHOYArOIIero CIIOCOOHOCTH TTOHUMAaTh CBOE OMOIIMOHAJIBHOC COCTOSHUC,
BUJCTH HAIIPABJICHUSA PA3BUTHA COOCTBEHHOM AMOIIMOHAJILHOM C(l)epbl, OBITH YBCPCHHLIM B 0666;

CaMOpCTYJIIMPOBAaHU, BKJIIOYAromicro CaAMOKOHTPOJIb, YMCHUC NpUHUMATDH
OTBETCTBEHHOCTh 3a CBOE INOBCACHUC, CIIOCOOHOCTh ananTUupoBaTbCd K SMONUOHAJIBHBIM
HU3MCHCHUSAM U IIPOABIIATH I' I/I6KOCTB, OBITh OTKPBITBIM HOBOMY,

BHYTpeHHeﬁ MOTHBAILIUH, BKJIIOYAIOIIEH CTPEMIJICHUC K MJOCTHMIKCHHIO HCIIN U YCIICXY,
ONTUMU3M, NTHUIIUATHBHOCTL, YMCHUC JIENICTBOBATh UCXOJS M3 CBOUX BOSMO)KHOCTCI\/'I;



SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh INOHHMMATh AMOLIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUYUTBIBATh €T0 IIPU OCYLIECTBICHUH OOIICHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOMIMX CIIOCOOHOCTH BBICTPAUBATH OTHOLICHUS C APYTHMH
JIOAbMU, 3200 THTbHCS, IPOSBIISTH UHTEPEC U pa3peIiaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K koHny obOyuenus B 10 kiacce npeaMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA MpHUMEpPax Pojb U MeCTO (PU3UKU B (OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
eATEIILHOCTH JIFOJIEH;

YUUTHIBaTh TPaHUIIBI NPUMEHEHHsS] W3YYEHHBIX (QHU3NYECKHX MOJIeNel: MaTepuaibHas
TOYKa, WHEepIUaIbHAs CUCTeMa OTCUY€Ta, abCOJIFOTHO TBEPAOE TENO, WICATBHBIA Ta3, MOJEITH
CTPOCHUS Ta30B, KHJIKOCTEH M TBEPABIX TEJ, TOUCYHBIH DJICKTPUYCCKHHA 3apsj MPU PEHICHUU
(bu3UYecKuX 3a1a4;

pacrio3HaBaTh (HU3WYECKUE SBJICHUS (TMPOIECCHI) U OOBICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPHHM CTPOCHHUS BEIIECTBA M AJICKTPOIMHAMUKU:
paBHOMEPHOE W PABHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TMaJeHUE Tel,
JBWDKEHUE 110 OKPYKHOCTH, WHEpIHs, B3auMojaeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBMDKEHUE, CTPOCHHUE XUAKOCTeH M TBEPIBIX Tell, M3MEHEHHE 00BEMa TeNl NMPU HarpeBaHUU
(OXJTaXICHUH ), TETUIOBOE PAaBHOBECHUE, MCIIApEHHE, KOHICHCAINS, TUTABJICHHE, KPUCTAIUTH3AIINS,
KUTICHHUE, BIAXXHOCTh BO3JlyXa, MOBBIIICHUE NABJICHUS ra3a IpPU €ro HarpeBaHWU B 3aKPBITOM
cocylie, CBs3b MEXKIy NapaMeTpamMH COCTOSIHHS Ta3a B H30IpolleccaX, 3JICKTPU3aIMs Tel,
B3aMMO/ICHCTBHUE 3aPs/IOB;

ONHCBIBATh MCXAaHHUYCCKOC IABUKCHUC, HCIIOJIb3Y: (I)I/ISI/I‘IGCKI/IG BCIIMYMHBI: KOOpAWHATA,
IIyTh, IMEPEMCHICHUC, CKOPOCTh, YCKOPCHUEC, MaACCa TECja, CHUJIa, UMITYJIbC TCJld, KHHCTHYCCKAA
OHCPIrusA, IMNMOTCHLHAJBbHASA OJHEPIuUus, MCXaHHUYCCKasa pa60Ta, MCXaHHUYCCKad MOIIHOCTbL, IIpHU
OIIMCAHHMU IIPABUIIBHO TPAKTOBATb (1)H3HHGCKHﬁ CMBICJI HUCIIOJIB3YEMbBIX BCIWYHUH, HUX
0003HAYEHHS U CAWHUNIIBI, HAXOOUTH (I)OpMy.]'ILI, CBA3BIBAOMIUC TAHHYHRO Q)HSHHGCKYIO BCJIIMYUHY
C ApYrviMHU BCINYNHAMU,

ONMCHIBATh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nyeckue BENWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEOHEKBaJApaTU4Has CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasza, KO3(pQHUIMEHT MOJIE3HOTO JEHCTBUS TEMJIOBOTO
JIBUTATEIIs; IPU ONMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICT MCIIOIB3YEMbIX BEIUYHH,
ux OoOO3HAYEHMs] W €IUHMIBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C NPYTUMH BEIMYHHAM;



ONMCBIBATHL HU3YUYCHHBIC JJICKTPUYCCKUC CBOIICTBa BCHICCTBA U DBJICKTPHUYCCKUC ABJICHUA
(porieccsl), UCHOJB3YS (PU3UUECKUE BETUYMHBL AIIEKTPUUYECKHNA 3apsijl, dJIEKTPUUECKOE IOJIE,
HaHpH)KéHHOCTB moJjrs1, MOTCHIHAJI, Pa3sHOCTb IIOTCHLOUAIOB, IIpW OIHWCAHUKW TPaBUIIbBHO
TPAKTOBATb (1)I/I3I/I‘ICCKI/II\/JI CMBICJI HCIIOJIB3YCMbBIX BCJIWYHUH, HUX o0o3HayeHUsI H CANHUIbI,;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

aHATM3UPOBATh (PU3MUYECKHE TPOLECCH M SIBICHHS, WCIONB3YS (U3NUYECKHE 3aKOHBI U
MPUHLMIBL 3aKOH BceMHupHOro TsaroreHus, |, Il u 11l 3akons HploToHa, 3aKOH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPaHEHUS UMIIYJIbCa, MPUHLIMII CYNEPIIO3ULIMH CUJI, TPUHLIUII
paBHONpPABUSI HHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHUHETUYECKOW HHEPIHMHU TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIepaTypoil, MepBbl 3aKOH TEPMOJIMHAMHMKH, 3aKOH COXpaHEHUs
JIEKTPUYECKOrO 3apsaa, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMIIbI, 00JAaCTH) IPUMEHUMOCTH;

O0OBSACHATH OCHOBHBIE IPUHLIMIIBI IEUCTBUS MAILIMH, TIPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nanyaTth yCIOBHS MX O€30M1aCHOTO MCIOJIb30BaHUS B TOBCEAHEBHON KU3HU;

BBINIOJIHATE OSKCIECPUMCEHTBI 110 HMCCICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U mponeccoB €
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHUiM, TMpH 3TOM  (QOpPMYIHPOBATH
npobseMy/3agady W THUMNOTE3y y4eOHOTO DKCIEpPHUMEHTa, COoOMpaTh YCTAaHOBKY W3
MPeI0)KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OTIBIT U (OPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSMbIE M KOCBEHHbIE H3MEpeHUs (GU3NYECKUX BEIUYMH, MPHU STOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOMBI OLIEHKU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH MEX Ay (PU3NUECKUMH BEJIMYMHAMHU C UCIIOJIb30BAHUEM IPSIMBIX
U3MEpEHUl, MpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTAaThl IOIY4YEHHOM
3aBUCHUMOCTH (U3MYECKMX BEJIMYMH B BHAE TaOnui © TpaduKOB, [eiaTh BBIBOJBI IO
pe3yibTaTaM HcCle0BaHMUs;

coOnrofath mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIEIOBAaHUI B paMKax
y4eOHOTO0 HJKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCI0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

peuIaThb paC‘IéTHHC 3aga4yu C SBHO 3a,I[aHHOI7I (I)HSH‘ICCKOﬁ MOJCIIbKO, HCIIOJIB3YS
(1)I/ISI/ILICCKI/IC 3aKOHBI U IIPUHIIUIIBI, HA OCHOBC aHAJIM3a YCJIOBHUS 3adavUn BBI6I/IpaTL q)HSquCKyIO
MOACIIb, BBIACIATH (1)I/I3I/I‘IGCKI/IG BCINYHNHBI H q)OpMy.]'ILI, HCO6XOI[I/IMBIC s e€ pecHus,
IIpOBOAUTDH paC‘IéTBI " OLCHUBATDh PCAJIbHOCTD IMOJYYCHHOI'O 3HAUCHU A (1)14314%01(0171 BCINYHNHBI,

peuraTb KauCCTBCHHBIC 3aJla4r: BBICTPAMBATHL JIOTHYCECKHU HCIIPOTHBOPCUYHUBYIO LCIIOYKY
paCCY)KI[eHI/Iﬁ C OHOPOI\/’I Ha U3YUCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (1)I/I3I/IIIGCKI/IG SABJICHUA,

HCIIOJIb30BATL IIpU  PCHICHUU y‘le6HBIX 3a/lady  COBPCMCHHBIC I/IH(1)OpMaI_II/IOHHLIe
TEXHOJIOTUU JIAA TOUHCKA, CTPYKTYPUPOBAHUA, HHTCPIIPETAOUU U IIPCACTABIICHUA yqe6H0171 )51
HaquO'HOHYHHpHOﬁ I/IHCI)OpMaI_II/II/I, nonyquHoﬁ U3 PA3IMYHbIX HMCTOYHUKOB, KPUTHUYCCKHU
AHAJIU3UPOBATH MOJIY4aCMYHO I/IH(I)OpMaI_II/IIO;

MPUBOANTH MPUMEPHI BKJIAZA POCCHUCKUX M 3apyOEKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MHUpPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;



UCIIOJIb30BATh TEOPETUYECKUE 3HaHMS 1O (HU3MKE B TOBCEIHCBHOW IKHM3HU JUIA
oOecrieyeHns 6€30MACHOCTH MPU OOPALIEHUH C TPUOOPAMH U TEXHUUYECKHUMH YCTPONUCTBAaMHU, IS
COXpaHEHUs 37J0POBbs M COOIIONCHHS HOPM KOJIOTHUECKOTO TIOBECHUS B OKpYXKAIoIIel cpeze;

paboTath B rpymiie ¢ BHIIOJIHEHUEM PA3IMUHBIX COIUAIBHBIX POJICH, MIIaHUPOBATH PAOOTY
IPYNIbl, pAlUOHAJIBHO pacHpelesaTh OOA3aHHOCTH U IJIAHUPOBATh JESITEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJl KAKJIOI'O M3 YYaCTHUKOB IPYIIIBI B
pellIeHre paccMaTpUBAaEMON MTPOOIIEMBI.

K koHiy oOyuenus B 11 kiacce npeiMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA MpPHUMEpPax pojb U MECTO (PU3UKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOMN
NeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPaHUIBI TMPUMEHEHUS M3YyYeHHbIX (U3MUECKUX MOJENe: TOYEeUHBIH
JNEKTPUYECKUHN 3aps], Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, sJ€pHAas MOJENb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (HU3UYECKUE SBJICHUS (TPOIECCHI) U OOBICHATH WX HA OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKA U KBAHTOBOW (PH3HMKH: DIIEKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XAMUYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
WHAYKIWS, JCHCTBHE MarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JBWKYIIUICS 3apsil,
AIIEKTPOMATrHUTHBIE KOJICOAHUSI U BOJIHBI, IPSMOJIMHEHHOE PAacIipOCTpaHEHUE CBETA, OTPAKEHUE,
npejroMiieHue, uHTepdepeHnus, audpaknuus W TOJNSApU3alUs CBETa, MIHCIEPCUsT CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M UCKYCCTBEHHAS PaIHOAKTUBHOCTB;

OTHCHIBATh M3y4YCHHBIE CBOICTBA BEILECTBA (DJICKTPUYECKHE, MArHUTHBIC, ONTHYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHbIC SBIIEHUS (IIPOLIECCHI),
UCoJIb3ysl (U3NYECKUE BEIMYMHBI: DSJICKTPUUYECKUM 3apsj, Cuila TOKa, DJIEKTPHUUECKOe
HaMpsLKEHHE, JIEKTPUIECKOe COMPOTUBIICHUE, PA3HOCTh OTEHIIUANIOB, JIEKTPOIBIKYIIIAs CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO TMOJIeH, MEpUoJ W 4YacToTa KojebaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOLIECCE FAPMOHHYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOsIHME€ M ONTHYECKash CHUJia JUH3bI, NMPHU OINKCAHUU IPABUIBHO
TpakToBaTh (UINYECKUI CMBICT MCHOJIb3YEMbIX BEJIWYMH, HX OOO3HAYCHHS] M €IUHUIIBL,
yKa3bIBaTh (JOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUMHY C JPYTUMU BETUYHHAMU;

ONMCBHIBATH M3y4YEHHBbIE KBAHTOBBIC SIBJICHMS M TPOLECCHI, HCHOJIb3YS (PU3HMUECKUe
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTHs U
uMIynbc (GOTOHA, MEepPHOJ IMOoJIypacnaja, SHEpPTus CBSA3M aTOMHBIX sJep, NMPH OMNHMCAHUH
NPAaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJNB3YeMbIX BEJIMYMH, HUX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3bIBAIOIIME AHHYIO (DPU3UYECKYIO0 BEIUYMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;

AHAJIIU3UPOBATH (I)I/I3I/I‘ICCKI/IC mponecCbl M SABJICHUA, HCIIOJIb3Yd (1)H31/II-ICCKI/IC 3aKOHBI H
NPUHOMIIBI: 3aKOH OMa, 3aKOHBI TOCJICAOBATCIBHOIO W MapaJlJICJIbHOTO COCAWHCHUA



IIPOBOJHUKOB, 3akOH J[xoyms—JIeHnma, 3akOH  DJIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH
NPSIMOJIMHEHHOTO PacIpOCTPaHEHHUS CBETA, 3aKOHBI OTPAXKEHHUS CBETA, 3aKOHBI MPETOMIICHHS
CBETa, ypaBHeHHME DOWHIITEHHa A (GoTodhPeKTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXpAaHEHMs UMIIyJbCa, 3aKOH COXPAaHEHUS 3JIEKTPUYECKOro 3apsja, 3aKOH COXPAaHEHHS
MaccoOBOI0 4HCJa, MOCTynaThl bopa, 3aKOH pajinOAKTUBHOIO pacnajna, MpU 3TOM pa3iudyarh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
001acTH) MPUMEHUMOCTH;

ONpCAC/IAThL HAIPAaBJICHUC BCKTOpAa MHAYKIHWHW MArHvMTHOI'O IIOJISA MPOBOAHHMKA C TOKOM,
cuibl AMriepa u cuisl JIopeHna;

CTPOUTH M OIIUCHIBATh NU300paxKeHHe, CO3aBaEMOE TNIOCKUM 3€pPKaOM, TOHKOH JINH30M;

BBIINIOJIHATE SKCHCPUMCHTBI 110 HMCCICIO0BAHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUU U mponeccoB €
UCIOJIb30BAHMEM  TPAMBIX W KOCBEHHBIX HW3MEpPEHHWil: TMpu 3ToM  (opMynupoBaTh
npobseMy/3agadyy W THUIOTE3Y y4eOHOTO OKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSAMbIE M KOCBEHHblE H3MEpeHUs (GU3NYECKUX BEIUYMH, MPHU OSTOM
BBIOMpATh ONTUMAlbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIEHKHU
MTOTPEITHOCTEN U3MEPEHUN;

HCCIEA0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C MCTIOJIB30BAHUEM TIPSIMBIX H3MEPEHUM:
IIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTATHl MOJTYYEHHOUH 3aBUCHUMOCTH
¢busznyeckux BEIWYMH B BHUAE TaOMUIl M TpaQuUKOB, Je€1aTh BBIBOABI MO pe3yibTaTaMm
UCCIIeIOBAHUS;

coOnroaarh mpaBuia Oe30MacHOro Tpyda NpHU MPOBEACHUU HCCIENOBAaHUN B paMKax
y4eOHOTO0 3KCIIEpUMEHTa, Y4eOHO-HCCIEeIOBATEIbCKOW W MPOEKTHOM  JEATENbHOCTH  C
HCIO0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemiath pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKONl MOJENbI0, HCIONb3Ys
(u3nyeckue 3aKOHBI U NMPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (U3NUYECKYIO
MOJIeNb, BBIACIATh (U3UYECKUE BEIUYMHBI M (OpPMYJbl, HEOOXOAWMBbIE asi €€ pelleHus,
MIPOBOJUTH PACUYEThI U OLICHUBATh PEAIIbHOCTH MOJyYEHHOTO 3HaYeHUsI PU3NUECKON BEIHUMHBI,

peuiaTh KaduC€CTBCHHBIC 3aJladr: BBICTPAMBATHL JIOTHYCECKHU HCIIPOTHBOPCUYHUBYIO LCIIOYKY
paCCY)KI[GHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U q)HSI/I‘leCKI/Ie SIBJICHUA,

HCIIOJIb30BaTh IIpH PCHICHHUH y‘le6HBIX 3aga4 COBPCMCHHBIC I/IH(i)OpMaI_II/IOHHBIe
TEXHOJIOTUU IS MOUHCKA, CTPYKTYPUPOBAHUWSA, UHTCPHIPCTAIUU W TPCACTABJICHUA y‘IC6HOI7I n
HaquO'HOHYHHpHOﬁ I/IHCI)OpMaI_II/II/I, nonyquHoﬁ U3 PA3JIMYHbIX HMCTOYHUKOB, KPUTHUYCCKHU
AHAJIIM3UPOBATD MOJIYYaCMYHO I/IHq)OpMaI_II/IIO;

OOBACHATH IMPUHIUITBL JIeNCTBUA MalllrH, HpI/I60pOB U TCXHUYCCKHUX YCTpOﬁCTB, pa3an4aThb
YCJIOBHUSA UX 0€30I1aCHOT0 UCITOJIL30BaHUS B IMOBCEIHEBHOM KHU3HH,

MPUBOANUTH MPUMEPHI BKJIAZA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MIPOIIECCOB OKPYXKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUIA;



UCIIOJIb30BATh TEOPETUYECKUE 3HAHWS 0O (HU3MKE B TOBCCIHCBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOPALCHUN C TPUOOPAMH U TEXHHUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbs M COOIIONCHHS HOPM KOJIOTHUECKOTO TIOBECHUS B OKpYXKAIoIIel cpeze;

paboTath B rpymiie ¢ BHIIOJIHEHUEM PA3IMUHBIX COIUAIBHBIX POJICH, MIIaHUPOBATH PAOOTY
IPYNIbl, pAlUOHAJIBHO pacHpelesaTh OOA3aHHOCTH U IJIAHUPOBATh JESITEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAKJIOTO M3 YYACTHUKOB TI'PYIIIBI B

peLICHUE pacCMaTPUBAaEMOM MPOOIICMBI.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pa3fennoB U TeM IIpOrpaMmbl KommyecTBo 4yacos
n/m Bceero  KoHtposibHbIE [IpakTueckue
paboThI paboThl
Pazgen 1.OU3UKA U METOAbI HAYYHOTI'O NTIO3HAHUSA
11 ®wusuka 1 METOJBI HAYYHOTO MMO3HAHUS 2
Hroro no pazgeny 2
Paznen 2.MEXAHUKA
2.1 Kunemaruka 5
2.2 JluHamuKa 7
2.3 3aKoHBI COXpaHEHUS B MEXaHUKE 6 1 1
Hroro mo pazueny 18
Paznen 3.MOJIEKYJISAIPHAS ®U3UKA U TEPMOJINHAMHUKA
3.1  OCHOBBI MOJIEKYJIAPHO-KHHETHIECKON TEOPUH 9 1
3.2 OCHOBBI TEPMOJIUHAMUKHU 10 1
3.3 ArperarHble cOCTOSIHUS BemiecTBa. Da3oBbie 5
Mepexoibl
Hroro mo pazgeny 24
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DraexTpocTaTHKa 10 1 1
4.2  TlocTOSSHHBIN MEKTpHIECKUi TOK. TOKH B 12 1 1
Pa3IUYHBIX Cpellax
Utoro no pazueny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 4
11 KVIACC
Ne  HaummeHoBaHMe pa3esioB ¥ TEM IPOTPaMMBI KonnuecTBo uacos
/1 Bcero  KonTposbHbIe [TpakTuueckue
paboThI paloThI
Pazgen 1.9JIEKTPOANHAMMUKA
1.1 MaruaurtHoe nojue. DIeKTPOMAarHUTHAs 11 1 3
WHIYKINS
Hroro no paszneny 11
Pazaen 2. KOJIEBAHUS 1 BOJIHbBI
2.1 MexaHUYeCKHE U DIEKTPOMAarHUTHbIE 9 1
KoJebaHus

2.2  MexaHUYeCKHE U DJIEKTPOMAarHUTHbIE BOJIHBI 5 1


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
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne  HaummenoBanue pa3zenoB U TEM IIPOTrpaMMBbL KomnyecTBo 4yacos

n/m Becero  KonTpossHbie ITpakTrueckue
paboThI paboThI
2.3  Omruka 10 3 b
Uroro no pazgeny 24
Pa3zaen 3.0CHOBBI CHEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
3.1  OcHOBEHI crieUATBLHOU TEOPUU 4 1 b
OTHOCHTEIILHOCTH
Hroro no pazneny 4
Pa3znean 4 KBAHTOBAS ®U3UKA
4.1 DneMeHThl KBaHTOBOU OTITUKH 6 b
4.2  Crpoenue aroma 4 b
4.3  ArtomHOE sJIpo 5 b
Hroro no pazgeny 15
Pa3znea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPOPU3BUKHU
5.1 DneMeHThl ACTPOHOMHH U aCTPO(UUKH 7 1 b
Hroro no pazneny 7
Pa3znea 6.0BOBIIAIOIIEE IOBTOPEHUE
6.1 OO6oOmaroriee MOBTOPEHUE 4 b
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
I[MPOI'PAMME
MNOYPOYHOE IVIAHUPOBAHUE
10 KJIACC
No Tema ypoxka KosmuectBo yacos
/1 Bcero Kontponbhbie [IpakTuueck
paboThI paboTsl
1  ®wusuka — Hayka o npupoje. HaydHbie METOIbI IO3HAHUS 1
OKpYIKAIOIIero Mupa
2  Ponb u MecTo Qu3uku B GOPMUPOBAHUU COBPEMEHHOI 1
HAyYHOUW KapTUHBI MHpPA, B IPAKTUYECCKOH JIEATSILHOCTH
Joaen

3 MexaHuueckoe JBMKCHUE. OTHOCHUTENHLHOCTh MEXaHUYECKOTO 1
JABUOKCHUA. HepeMemeHHe, CKOpPOCTb, YCKOPCHUC

4 PaBHOMEPHOE MPSMOJMHEHHOE BIKCHUE 1
5 PaBHOYCKOpPEHHOE MPSMOJMHEUHOE JIBHIKECHHUE 1
6 CBoOoaHoe majneHue. YCKOpPeHHe CBOOOHOTO MaACHUS 1

7  KpuBoimHeiiHOe ABWXeHME. J[BHkeHne MarepuaibHoil Toukn 1
10 OKPYKHOCTH

8  Ipuniun otHocuTenbHOCTH [ anunes. MHepiuanbHbie 1
cucremsl orcuera. [lepsbiii 3akoH HeroToHa

9 Macca rena. Cuna. [punnun cynepno3unmu cuil. Bropon’ 1


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/7f41c97c
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

n/n

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
28

Tema ypoka

3aKOH HpIOTOHA [UIsi MaTEpUAIIbHON TOUYKHU
Tperun 3akoH HproTOHA 11711 MaTEpUAIIBHBIX TOYEK

3akoH BceMupHOro Tsrorenus. Cuna tsxxectu. Ileppas
KOCMHYECKasi CKOPOCTh

Cuna ynpyrocru. 3akoH ['yka. Bec tena

Cuna tpenus. Koadppumument tpenus. Cuna conpoTHUBIICHHS
TIPU JBMKEHUU TeJa B )KUJKOCTU WJIU Ta3e

IloctynaTenpHOE U BpalaTelbHOE JBUKEHUE a0COIIOTHO
TBEPAOTO Tesna. MomeHT cwibl. [1nedo cuibl. YcnoBus
paBHOBECHS TBEPIOIO Tesla

Nmnynbc maTepuanbHON TOYKH, CUCTEMbBI MATEPHATBHBIX
TOYeK. MIMITyJIbC CUJIBI. 3aKOH COXpAaHEHUSI UMITYJIbCa.
PeaktuBHOE nBHKEHUE

Pa6ota u momHOCTh cuibl. Kunetuueckas sHeprust
MaTepHuaabHOI Touku. Teopema 00 H3MEHEHUN KUHETUYECKO W
SHEPIUH

[TorenumanbsHas 3Heprus. [loTeHuHabHAS SHEPTUS YIIPYTO
nepopMupoBaHHOU NpyKuHBI. [loTeHIManpHas SHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIH

[ToTeHumanpHbIE ¥ HETIOTEHIIHMAIbHBIE CHITBI. CBsI3b pabOThI
HETIOTEHITUATLHBIX CHUJI C I3MEHEHHEM MEXaHUUYECKOHW SHEPT U
CUCTEMBI TeJI. 3aKOH COXPAHCHHS MEXaHUYECKOW PHEPTUHU

JlaboparopHnas pabota «lccrnenoBanue cBsi3u pabOThI CUIIBI C
M3MEHEHHEM MEXaHUYECKOM SHEepruu Teia Ha pumMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)

KontponbHas padota no teme «Kunemaruka. JluHamuka.
3aKOHBI COXpaHEHUSI B MEXaHUKE»

OcHOBHBIE TIOJIOKEHUST MOJICKYISIPHO-KUHETUUECKON TEOPHH.
Bbpoynosckoe nmwxkenue. qubdy3us

XapakTep ABHKEHUS U B3aUMOJACHCTBHUS YaCTHI] BEIICCTBA.
Mogenu cTpoeHHS Ta30B, JKUIKOCTCH U TBEPIBIX TEIl

Macca monekyn. KonnuectBo BemiectBa. [loctosnnas
ABoraapo

Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. Illkana
teMiiepatyp Llenscus

Wneanpnsiii raz B MKT. OcHoBHOE ypaBHeHne MKT

AbGcouoTHas TeMIlepaTypa Kak Mepa cpeHel KWHEeTUYEeCKOH
SHEPIrUM JBWKEHUS MOJIEKYJ. YpaBHeHUue MeHieneeBa-
Knaneiipona

3akoH JlampToHa. 'a30BEIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanre 3aBUCIMOCTH MEXTY

KomnmuectBo yacos

Bcero KontpomnbHbie
paboThl

IIpakTHueck
paboThI


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
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

n/n

29

30

31

32

33

34

35

36
37
38

39

40

41

42

43

44

45

46

47

48

49

Tema ypoka

InmapaMeTpaMu COCTOSAHUSA Pa3PCIKCHHOTO ra3a»

M3omporieccsl B HacaIbHOM ra3e U UX rpadudeckoe
IIPEACTABICHUE

BuyTpeHnHss oHEeprus TepMOIMHAMAYECKOW CUCTEMBI U
crniocoObI e€ m3mMeHenus. KonmdyecTBo TerioTsl U padoTa.
BuyTpeHHss dHEprus 0JHOATOMHOTO UACAIBHOTO ra3a

Buael Tenonepenaun

VenbHasg TEIUIOEMKOCTE BenlecTBa. KOJIM4ecTBO TEINIOTHI
IpH Terionepenaye. AauadaTHeIN npoiece

[IepBblii 3aKOH TEPMOJMHAMUKH U €I0 IPUMEHEHHE K
n30Ipoueccam

HeobpaTtumocTs nporeccos B npupojae. Bropoit 3akon
TEPMOJUHAMHUKHU

[Tpunnun nevictBus u KII1/I TermoBoi MauHbI

wukn Kapuo u ero KITJ]
DKoJOTHYeCKHe MPOOIeMbl TETIOIHEPT€TUKH

O6o06matomuii ypok «MoustekymsipHas ¢puzuka. OCHOBBI
TEPMOINHAMHKID)

KonTtponbHas padoTa o teme «MoJekymsipHas pu3nka.
OCHOBBI TEPMOTUHAMHKIDY

[TapooOpazoBanue u KoHAeHcanus. MicmapeHue u KuneHue

AGCOIOTHAS U OTHOCUTEJIbHAS BIAXKHOCTh BO3yXa.
Hacsimennsiit nap

TBépnoe teno. Kpucramiuueckue u amopgHbie Tena.
AHU30TPOIUS CBOMCTB KpUCTAIOB. JKUIKHe KPUCTAIIBI.
CoBpeMeHHbIE MaTepUaIIbl

[InaBnenue u KpucrauM3anus. Y aeibHas TEIoTa
iaBnenus. CyOaumanus

ypaBHeHI/Ie TEIJI0BOro OajzaHca

OnexTpu3anus Teil. JNeKTpuYecKkuu 3apsa. JBa Buna
JJIIEKTPUYECKUX 3apsA0B

IIpoBOIHUKH, TUANEKTPUKH U MOJTYIPOBOIHUKN. 3aKOH
COXpaHEHUs DIEKTPUYECKOTO 3apsaa
Bsaumonencrsue 3apsanoB. 3akoH Kynona. Toueunsin’
JIIEKTPUYECKUU 3apsi]

Hanpsx€HHOCTD 25exTpudeckoro nois. [puanun
CYIIEPIIO3ULINH DIIEKTPUUYECKUX M0JIeH. JInHuu
HaIpsHKEHHOCTU

Pabora cun anekrpocratuyeckoro noss. [Torenmuarn.
PasHocTh OTEHLIMANIOB

KomnmuectBo yacos

Bcero KontpomnbHbie
paboThl

IIpakTHueck
paboThI


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

n/n

50

51

52

53
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55

56

57

58

59
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63

64

65

66

67

68

Tema ypoka

[IpoBOIHUKY U TUAIEKTPUKHU B IIEKTPOCTATUUECKOM IOJIE.
JsnexTpuueckas IpOHULIAEMOCTb

OnexrpoeéMkocTs. Konnencarop

DNEeKTPOEMKOCTD IIOCKOT0 KOHJIEHCATOpa. DHEPIUsl
3apsHKEHHOTO KOHJEHCATOpa

JlabopaTtopHnas pabota "H3mepenue 3IeKTpOEMKOCTH
KOHJIeHcaTopa"

[IpuHIHN IENCTBHS U IPUMEHEHNE KOHJIEHCATOPOB,
KOIHMPOBAJIBLHOTO arapara, CTpyHHOT0 IpUHTEpa.
DneKxTpocTaTHUecKas 3alluTa. 3a3eMIeHUE 3JIeKTPOorpruOopoB

DNEeKTPUUYECKUN TOK, YCIOBHSI €T0 CYIIICCTBOBAHMSL.
[TocrostaubIi TOK. Cuna Toka. Hanpskenune. ConpoTUBIICHHE.
3akon OMa Jy1s ydyacTKa nenu

[MocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COSTMHEHHE
npoBoAHUKOB. JIabopatopHas padota «M3yueHue
CMEIIaHHOTO COETMHEHHSI PE3UCTOPOBY

PaboTa 1 MOIIIHOCTH AIIEKTPUUECKOTO TOKa. 3akoH J[koyrsi-
Jlenna

3akon OMa 11 MOJTHOM (3aMKHYTOM) IEKTPUIECKOM IIETIH.
KopoTtkoe 3ambikanme. Jlaboparopras padota «3mepenne
OJIC ucToYHMKa TOKA U €r0 BHYTPEHHETO CONTPOTUBIICHUS

Peseprubiit ypok. KonTpoasHas paboTta o teme
"OnexTpoaunamuka” / Beepoccuiickas mpoBepoyHas paboTa

O6o0maromuii ypok «nekrpoauHamMukay / Becepoccuiickas
MpoOBEpOYHasi paboTa

DneKTpOHHAs TPOBOAUMOCTD TBEP/IBIX METAJLIOB.
3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIUMOCTb

DneKTpuuecKud TOK B Bakyyme. CBOUCTBA JIEKTPOHHBIX
IIy4YKOB

[TonynpoBoAHUKH, UX COOCTBEHHAS U IPUMECHAs
npoBoauMocTh. CBOUCTBa p—N-miepexoaa.
[TonynpoBoAHUKOBBIE TPUOOPHI

SHGKTpI/I‘IeCKI/II/IV TOK B PaCTBOpax M pacilyiaBax 3JICKTPOJIUTOB.
3J'IeKTpOJ'II/ITI/ILIeCKaH AUucconuanusi. 3JICKTp0J'IPI3

DIEeKTPUYECKUH TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSATENbHBIN pa3psa. Monnus. [1nazma

DneKkTpuuecKkue Npudopsl U yCTPOICTBA U X MPAKTHUYECKOE
npuMeHenue. [IpaBuna TexHUKH 0€301MacHOCTH

KoHnTponsHas padorta o Teme «IeKTPOCTaTHKA.
[TocTOSIHHBIN NIEKTPUYECKUM TOK. TOKM B Pa3JIMUHBIX CPENAX»

PesepBHeIit ypok. O600maromuii ypok no temam 10 kiacca

KomnmuectBo yacos

Bcero KontpomnbHbie
paboThl

IIpakTHueck
paboThI

0.5

0.5


https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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
https://m.edsoo.ru/ff0c8f6c

Ne Tema ypoxka KomnyecTBo 4yacos
/11 Bcero Kontponbubie [IpakTudeck
paboThI paboThI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
11 KUIACC
Ne Tema ypoxka KommuecTBo 4yacos
/1 Bcero Kontposbusie [IpakTuuec
paboThl paboThI
1 TIlocTostHHBIE MAarHUTHI U UX B3aUMOJCHCTBUE. MarHuTHOE 1
rose. Bekrop MarHUTHOM MHAYKIMH. JINHUA MarHUTHON
WHYKITAHA
2  MarsauTHOE TIoJIe TPOBOTHUKA ¢ TOKOM. OmBIT Jpcrea. 1
B3anmoelictBre MpoOBOHUKOB C TOKOM
3  JlabGopartopHas pabora «/3ydeHre MarHUTHOTO TOJIsT KAaTymku ¢ 1 1
TOKOM)
4  JleiicTBHe MarHUTHOT'O TOJISl HA MMPOBOJHUK ¢ TOKOM. Cuina 1 1
Awmriepa. JlabopaTtopHas pabota «lccrnenoBanue nIeicTBUS
MOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM)
5  JleiicTBHe MarHUTHOTO TOJISI Ha JBMIKYIIYIOCS 3apsKEHHYIO 1
yactuny. Cuina Jlopenua. Pabora cuibl Jlopenna
6 DnextpomarHuTHas HHAYKIHS. [I0TOK BEKTOpa MarHUTHOM 1
uaaykuu. DJIC nHaykuu. 3aKOH 3J€KTPOMArHUTHOM
uHayknuu Papanes
7 JlaGopartopHnas pabota «VccienoBaHue siBICHUS 1 1
AIIEKTPOMArHUTHOM MHIYKIIUH»
8 HunyktuBHOCTH. ABnenue camomuaykuuu. IJC 1
CaMOMHJIyKIIMH. DHEPIrHsi MATHUTHOTO TOJISl KaTYIIKU C TOKOM.
DNEeKTpOMarHUTHOE TMOJIe
9 Texuuueckue yCTPONUCTBA U UX MPUMEHEHUE: MTOCTOSIHHBIE 1
MarHuThl, 3JIEKTPOMAarHHUThI, 3JIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS NIeYb
10 O6GoO6maromuii ypok «MarHuTHOE moJjie. IJIEKTPOMarHUTHAS 1
WHTYKIIHS
11 KoHtposbHas paboTa o TeMe «MarHuTHOE ToJIe. 1 1
DNeKTPOMarHUTHAS UHIYKLIHS
12 CBoOoaHbie MexaHWYECKHE KoJieOaHus. ["apMOHUYECKre 1
KoJjeOaHus. YpaBHEHHE TaPMOHUYECKUX KOJICOaHHH.
[IpeBpaienue suepruu
13 JlaGopatopHas pabota «/ccnenoBaHue 3aBUCUMOCTH MIEPUO/IA 1 1
MaJibIX KoJIeOaHUii Tpy3a Ha HUTU OT JUIMHBI HUTH U MacChl
rpy3a»
14 KonebarenbHbIM KOHTYP. CBOOOJHBIE 3I€KTPOMArHUTHBIE 1
Kosie0aHUs B UI€AIBHOM KOJe0aTeIbHOM KOHTYpe. AHAIOTUs
MEX]ly MEXaHHUECKUMH U JIEKTPOMArHUTHBIMH KOJIE€OaHUAMU
15 ®opmyna ToMmcoHa. 3aKOH COXpaHEHHS SHEPTHU B HJI€AIbHOM 1
Kosie0aTeIbHOM KOHTYpe
16 IIpencraBneHue o 3aTyxaromux KojeOaHUAX. BoIHyXIeHHbIE 1

MeXaHH4YecKue KoeOanus. Pe3oHaHc. BBIHY)K,ZLGHHLIC


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

Ne Tema ypoxka KommyecTBo 4yacos

/11 Bcero Kontposbubie [IpakTuuec
paboThI paboThI

QJICKTPOMArHUTHBIC KoJIeOaHMs

17 TIlepemenHbid TOK. CHHYCOMIAIbHBIM IEPEMEHHBIN TOK. 1
MoniHOCTh MEPEMEHHOTO TOKA. AMILTUTYTHOE U JICUCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HANIPSHKEHUS

18 Tpauchopmarop. [IpousBoacTBO, Mepeaaya u moTpedIeHUE 1
JIEKTPUYECKON JHEPTUU

19 VYcrpoiicTBO M IPaKTHYECKOE PIMEHEHHUE MIEKTPHYECKOTO 1
3BOHKA, FeHepaTopa MePEeMEHHOTO TOKa, JIMHUN dJIEKTpoTiepe1ad

20 DKOJOTHUYECKHE PUCKHU TIPH MTPOU3BOJICTBE IIEKTPOIHEPTHH. 1
KynbeTypa ncnosb30BaHHs AJIEKTPOIHEPTUHU B IOBCETHEBHOH
KU3ZHU

21 MexaHu4eckue BOJIHBI, YCIOBUS pactpoctpaneHus. [lepuo. 1

CKopoCTh pacrpocTpaHeHHus U AjiMHa BOJIHBL. [lonepeyunbie u
MPOJI0JIbHBIE BOJHBI

22 3Byk. CkopocTh 3ByKa.  poMKOCTB 3ByKa. Bricora ToHa. TemOp 1
3ByKa

23 DiexkTpoMarHWTHBIE BOJHBI, UX CBOMCTBA M CKOpoCTh. [lkama 1
3IIEKTPOMArHUTHBIX BOJIH

24  TlpuHUOMIBI PAIUOCBSI3U U TEICBUACHUS. Pa3BUTHE CpEICTB 1
cBs3U. Pagnosokamus

25 KontponsHas padota «KonebaHus v BOTHBD 1 1

26 [IpsiMonuHElHOE pacIpOCTPaHEHUE CBETAa B OJTHOPOHOM cpene. 1
Toueunslii uctounuk cBeta. JIyd cBera

27 OrtpaxeHnue cBeTa. 3aKOHBI OTpaKkeHHS cBeTa. [locTpoeHune 1
M300paKeHUH B TUIOCKOM 3€pKaJie

28 [IlIpenomiienue cBeta. [loHOE BHYTpEHHEE OTpaKEHUE. 1
[IpenensHBIW yroi MOJIHOTO BHYTPEHHETO OTPAXKCHUS

29 JlabGopartopHas pabdota «M3mepeHne noka3aress mpeIoMIICHUs 1 1
CTEKJIa»

30 JIunssl [octpoenue nzobpaxxkenuit B unH3e. opMyna TOHKOU 1
JTUH3bL. YBETUYCHUE JTUH3BI

31 JlaGopaTtopnas pabota «lccnemoBaHue CBOMCTB H300paKECHHIA 1 1
B JIMH33X»

32 Jlucnepcus cBeta. CiaoxHbIi coctaB 6enoro cseta. Lger. 1 1
JIaGopatopHas pabota «HalmroieHue qucrnepeun cBeTay

33 MWurepdepenuus cera. Judpakuus ceera. AudpakiuronHas 1
peméTka

34 TlonepeuHocTh CBETOBBIX BOJH. [lomsipuzanus ceera 1

35 OmnTuueckue NpudbOpPhI U YCTPOICTBA U YCIOBUS HX 1

0€3011acHOTO MPUMEHEHUS

36 I'paHHIIBI TPUMEHUMOCTH KJIacCHYeCKOW MexaHuku. [loctymater 1
CHeluaIbHOU TEOPUU OTHOCUTEITBHOCTH
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Ne Tema ypoxka KommyecTBo 4yacos

n/n Bcero Kontpounshbie [Ipaktuuec
paboThI paboThI
37 OTHOCHUTENFHOCTH OJJTHOBPEMEHHOCTH. 3aMe/JICHIEe BPEMEHU U 1
COKpAIllEHUE JUTHHBI
38 DHeprus U UMIYJIbC PEIATUBUCTCKOW YacTUIBl. CBsi3b Maccei ¢ 1
SHEPTUer U UMITYJIbCOM. DHEPrus MOKOs

39 KonTtponbHas padota «OnTrka. OCHOBHI CIICIIHATHFHON TEOPUHT 1 1
OTHOCHTEIIEHOCTI

40 ®otonsl. Dopmyna [Tnanka. JHEPTUs U UMITYIIEC POTOHA 1

41 OrtxkpsiTue u uccnenoBanue pororpdexra. OnbITel A. I 1
CroneroBa

42 3axonsl potorddekra. YpaBHeHNE DWHIITCHHA YIS 1

dbotorddexra. «Kpacnas rpanumay Gorordpdexra

43 JlaBnenue ceta. OnbiTel I1. H. JIeOeneBa. Xumuueckoe 1
JIEVICTBHE CBETA

44 TexHu4ecKHe YCTPONUCTBA M MPAKTUYECKOE IPUMEHEHUE: 1
(dboTormeMenT, HOTONATUYNK, COTHEUHAsI OaTapesi, CBETO U0

45 Pemrenue 3amad mo teMe «JIEMEHTHI KBAHTOBOUW OITHKN 1

46 Mogens atoma Tomcona. OnbiThl Pezepdopaa no paccessauio o- 1
qacrtull. [InmanerapHas Moaenb atoma

47 Tlocrynatel bopa 1

48 W3nyuyeHue u morJomenne GOTOHOB MPH MEPEX0JIe aToMa C 1
OJTHOTO YPOBHS DHEPTUU Ha APYron. Bumsl criektpoB

49 BosHOBBIE cCBOMCTBA yacTull. BomHbl 1e bpowuis. 1
KopnyckynsipHo-BojHOBOH ayanu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTyYCHHE

50 OrtkpeiTue paanoaktTuBHOCTH. OnBITH Pezepdopaa mo 1
OTIPEJICIICHUIO COCTaBa PaJIMOAKTUBHOTO U3ITyYCHUSI

51 CgBouctBa anbda-, 6era-, ramma-u3nydeHus. Bousaue 1
PaJIMOAKTUBHOCTH HA KUBBIC OPraHU3MBI

52 OrtkpbITHE TPOTOHA U HEWTpoHa. M30oTombl. Anbda-pacna. 1
DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacmnaj. ['amma-u3nyueHue

53 DHeprus cBs3M HYKJIOHOB B sifipe. SnepHbie peakiuu. Anepusid 1
peaktop. [Ipo6rieMsl, mepCeKTUBBI, IKOTOTUIECKHIE aCTIEKThI
SJIEPHON YHEPTETUKHU

54 DnementapHble yacTulbl. OTKpBITHE TO3UTPOHA. MeToIbI 1
HaOJIOIEHUS M PETUCTPALIMN IEMEHTAPHBIX YacTHll. Kpyrisiid
ctol «PyHJaMEHTANIbHBIE B3auMOAeUCTBUA. EnnHCcTBO
(bu3nYecKOU KapTUHBI MUpa»

55 Dramsl pa3zBuTHs acTpoHomud. IlpukinanHoe u 1
MHPOBO33PEHUYECKOE 3HAUEHHUE aCTPOHOMUHU. By 3BE€3HOTO
Heba. Co3Be3us, ipKHe 3BE3/1bl, IUIAHETHI, UX BUJIUMOE
npkenue. ColHevHas cucrema
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Ne Tema ypoxka KommyecTBo 4yacos

n/n Bcero Kontpounshbie [Ipaktuuec
paboThI paboThI
56 Connue. ConHeynast akTuBHOCTh. Mctounuk sueprun Conmanan - 1
3BE3]1
57 3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/bI ITIaBHOU 1

MOCJIEIOBATEIIBHOCTH. BHYTpEeHHEE CTPOCHUE 3BE3I.
COBpeMCHHHe MNpEACTaBJICHUA O MPOUCXOKACHHUU U 3BOJIIOLUHA
Comnniia u 3B€311

58 Mueunsid [1yrs — Hamra [Manaktuka. [loytoskeHre U IBHKEHUE 1
Connua B I'anaktuke. ['anaktuku. YeépHble AIPHI B SApax
raJlakTUK

59 Bcenennas. Pa3z6eranne ranaktuk. Teopus bonbioro B3psiBa. 1
PenukroBoe nznmyuenue. MeraragakTuka

60 HepermeHable TPOOIEMbI ACTPOHOMHUH 1

61 KontposbHas padoTa « DJIeMEHTBI aCTPOHOMUU H 1 1
acTpOPU3UKNY

62 OO6oO6maromuii ypok. Ponb Gpu3ukn n acTpOHOMHUU B 1

SKOHOMHYECKOH, TEXHOJOTHUECKON, COITMATEHON H dTHUECKON
chepax nesTeTbHOCTH YeJIOBEeKa

63 OO6oOmatommii ypok. Poss 1 MecTo GU3UKK 1 aCTPOHOMHH B 1
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

64 OO6o6maromwmii ypok. Posb pusudeckoit Teopuu B 1
(hopMuUpOBaHUM MPECTABICHUN O (PU3NUECKON KapTHHE MUpPa

65 OO6o6maromuii ypok. Mecto pusndeckoit KapTUHBI MUpa B 1
o0IIeM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66 PesepBHbIl ypoK. MarHuTHOE 10JI€. DJIEKTpOMAarHUTHas 1
WHTYKIIHS
67 PesepsHbIit ypok. Ontruka. OCHOBBI CIIEIIUATILHON TEOPUHT 1
OTHOCHTEIIEHOCTH
68 Pesepnsriit ypok. KBanroBas ¢usnka. 1nemMeHTs acTpoHOMuUE 1 1
acTpopU3UKHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

MPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI' PAMMBbI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero o01ero 00pa3oBaHus


https://m.edsoo.ru/ff0d1784

Koxa
IPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMLIe NnpeaAMETHLbIC PE3yJIbTAaThbl 0CBOCHUA OCHOBHOM
06p330BaTeJ’ILHOﬁ NnporpaMmasl CpeaHET 0 oﬁmero 06pa3OBaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IMpUMepax poiib U MecTo (HU3UKH B (DOPMUPOBAHUK COBPEMEHHOM Hay4-
HOW KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHKH M TEXHOJIOTHH, B MPAKTUYECKOU Jes-
TEJIBHOCTH JIIOJEN

10.2

Y4uTHIBaTh TPAaHUIBl NPUMEHEHUS] M3YYEHHBIX (PU3HYECKHX MOojelel: MaTepuanbHas TOUKa,
UHEepIHaNbHas CUCTEMa OTCUETa, a0COMIOTHO TBEPIOE TEIO, HCaIbHBIN Ta3; MOAEIH CTPOCHUS
ra3oB, SKUAKOCTEH M TBEPABIX TEJ, TOUCUHBIM AIIEKTPUYECKUH 3apsa — MpU  pelleHUU
(U3HYECKHX 3a/1a4

10.3

Pacno3HaBaThk ¢usnueckre BICHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB MeXa-
HUKH, MOJIEKYJISIPHO-KHHETUYECKOH TEOPHUH CTPOCHMSI BEIIECTBA M AICKTPOJUHAMUKHU:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE MNpPsIMOJIMHENHHOE IBHXEHUE, CBOOOJHOE MaJCHHE Tel,
JIBUKEHHE TI0 OKPY)XKHOCTH, WHEpLHUsA, B3aumMojeicTBUE Ten; auddy3us, OpOyHOBCKOE
JBIDKEHHE, CTPOECHHUE XUJKOCTEH M TBEPIBIX TEJl, U3MEHEHHe 00bEMa Tel MpHU HAarpeBaHUU
(oxJaxeHNN), TETJIOBOE PaBHOBECHE, MCIAPCHHE, KOHICHCAINS, TUIABICHNE, KPHCTAIN3a-
IUs1, KUTICHNE, BIAXKHOCTh BO3/lyXa, IOBBIMICHUE TAaBICHUS ra3a IMpU €ro HarpeBaHWU B 3a-
KPBITOM COCYJE, CBSI3b MEXAY ITapaMeTpaMH COCTOSHHSI T'a3a B U3O0MPOIIeccax; dICKTPU3AIIUSI
TEJI, B3AaUMOJICHCTBHE 3aps10B

10.4

OnuceIBaTh MEXaHUYECKOE JBMKCHUE, MCIONb3Ysl (U3MYECKUE BEIMYMHBI: KOOPAWHATA, MTYTh,
nepeMeIneHne, CKOpocTh, YCKOPEHHE, Macca TeNa, CUia, UMITYJIbC Tella, KHHETHYIECKast SHEPTHs,
NOTCHIIMANBHAS DHEPrHs, MEXaHW4eckas paboTa, MeXaHHMYeCKas MOIIHOCTb, TPH ONMCAHUU
IPaBUJIBHO TPAKTOBATH (DPM3UUECKHHA CMBICI HCIIONB3yEeMBIX BEJIMYHH, HX 0003HAYCHUS U €IH-
HUIBI, HAaXOAUTh (DOPMYJIBI, CBS3BIBAIOIUE IAHHYIO (H3UYECKYI0 BEIHYMHY C APYTUMHU
BEIMYUHAMU

10.5

OnucelBaTh U3Y4YEHHBIE TEIMJIOBbIE CBOMCTBA TE€JI U TEIUIOBbIE SBJIEHUS, MCIOIb3Ys
¢u3nvecKkne BENMYMHBI [ABICHHE Ta3a, TeMIIepaTypa, CPEOHSIS KUHETHYECKash SHEpPTHS
XaOTUYECKOr0 JBM)KEHUS MOJIEKYJ, CPEAHEKBagpaTU4yHAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS YHEPrus, padora rasa, KO3 (UIINEHT MOJIE3HOT0 ASHCTBUS TEILIOBOTO
IOBUTATENS; IPU ONFCAHUU TPAaBHIBHO TPAaKTOBATh (U3MYECKUH CMBICT HCIIOIB3YEMbIX
BEeMWYHMH, WX OOO3HAYEHWS ¥ CAWHUIBI, HAXOTUTH (OPMYINBI, CBSI3BIBAIONINE JAHHYIO
(M3NYECKYIO BEIMUNHY C APYTUMH BEITHIHHAM

10.6

OnucelBaTh H3YyYEHHBIE DSJIEKTPUYECKUE CBOMCTBA BELIECTBA M IJIEKTPUUYECKHE SBJICHUS
(Iporieccsl), UCIONB3YS (PU3UUECKHE BEITMUYMHBL: DJICKTPUUICCKUI 3apsi, JIEKTPUIECKOe MOje,
HanpsHKEHHOCTh MOJIS, MOTEHLMAJ, Pa3sHOCTh MOTEHLUANOB; MPU ONHMCAHUU NPaBUWIBHO TpPaK-
TOBaTh (DH3UYIECKUI CMBICI HCIOIBh3YEMBIX BEJIMUNH, HX 0003HAUCHUS M €AWHUIIB, YKa3bIBaTh
(hOPMYITBL, CBSI3BIBAIOIIIE JAHHYIO (PH3UUECKYIO BETHINHY C IPYTUMH BETHUYHHAMH

10.7

aHAJIM3UPOBaTh (DU3MYECKHE MPOLECCHl U SBJCHHS, HCIOIb3Yys (QHU3MYECKHE 3aKOHBI U
MIPHHIIMTIBL: 3aKOH BcemupHoro Tsarotenus, I, II wu Il 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHHUYECKOU SHEPrHH, 3aKOH COXPAHEHHS UMITYJIbCA, MPUHIIAI CYMEPIIO3UIIUH CUJI, TIPHHIIHIT
PaBHOIPABHSI MHEPILHATIBHBIX CHCTEM OTCYETA; MOJICKYSIPHO-KHHETHUECKYIO TEOPHIO CTPOCHHUS
BEILIECTBA, 'Aa30BbIe 3aKOHBI, CBS3b CPEIAHEH KHHETHYECKOW DHEPIUU TEILUIOBOTO [BHIKCHHUS
MOJIEKYJT ¢ abCONMIOTHOM TeMITepaTypoid, MepBbIi 3aKOH TEPMOJMHAMUKH; 3aKOH COXPaHCHHS
AIIEKTPUUECKOro 3apsija, 3akoH KyinoHa; mpe 3TOM pas3inyarh CIOBECHYIO (OPMYIHUPOBKY 3a-
KOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE U YCIOBHUS (IPaHUIIbI, 00IACTH) TPHMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC IIPUHITUIIEI ISHCTBUS MAIIHH, TPHOOPOB M TEXHUIECKUX yCTPOUCTB; pa3-
JMYaTh YCIOBHS UX 0E30MTACHOr0 MCIIOIB30BAHMUS B IOBCEAHEBHOM KI3HH

10.9

BEITTONHATE SKCIEPIMEHTHI TI0 UCCICIOBAHUIO (DM3MUSCKHUX SBICHUHA H MPOIECCOB C UCIIOINb-
30BaHHMEM MPSIMBIX M KOCBEHHBIX M3MEPEHHH; IpH 3TOM (OpPMYIHPOBATEH MpodiieMy (3amady)
Y TUIOTE3Y Y4eOHOro SKCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 NMPEATIOKEHHOTO 000py/10BaHHS,
MIPOBOJNTH OIBIT U JOPMYITHPOBATH BEIBOJEI




Koxa

HpOBepﬂeMLIe NnpeaAMETHLbIC PE3yJIbTAaThbl 0CBOCHUA OCHOBHOM

NpoBepPsIeMOro y
pesysibTaTa 00pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
OcymiecTBIATh NPsIMBIE U KOCBEHHBIE M3MepeHHs (U3MYECKHX BEJIMYMH; IIPH 9TOM BBIOMPATh
10.10 ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHs M UCIIOIb30BaTh M3BECTHBIC METOJBI OIIEHKH HOTPelIHOCTeH
U3MEpEHUi
HccnenoBarh 3aBHCHMOCTH MeXIy (GU3MYECKUMH BEIHYHMHAMH C HCIIOJIB30BAHUEM IPAMBIX
1011 U3MEpeHNH; MPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJbTATHI IOTYyYEHHOMH
' 3aBUCHMOCTH (PM3MYECKUX BEIUYMH B BHJAEC TaONUI U TpadHKOB, JAeNaTh BBIBOIBI 110
pe3ysIbTaTaM HCCICAOBAHUS
Co0OnroaTs mpaBuia 0e30MacHOro TpyJa MpH MPOBEIACHUH MCCIEIO0BAaHUI B paMKaxX y4eOHOro
10.12 JKCIIEPUMEHTA, Y4eOHO-HCCIIEIOBATEIbCKON W MPOEKTHON JESITeIbHOCTH C HCIOIb30BaHUEM
H3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOI'0 000PYyIOBAHUS
Pemate pacuéTHble 3aauM C SIBHO 3aJaHHON (DPU3HYECKOIl MOJENbI0, HCHONb3Ys (hru3ndeckue
3aKOHBI M TIPUHIIMIIBI; HA OCHOBE aHAIM3a YCIOBUA 3a/la4d BBIOMPATh (DU3MUECKYIO MOJIEINb,
10.13 BBIJICTIATh (PU3WYECCKUEC BETUYMHBI M (OPMYIBI, HCOOXOAUMBIC ISl €€ pElICHUs, IPOBOIUTD
pvaéTbI 1 OICHUBATH PCAJIbHOCTD IMOJIYYEHHOI'O 3HAYCHUSA (bI/I3I/ILIeCKOf/‘I BCIIMYHNHBI
10.14 Pemrate kauecTBEHHBIC 3a/la4yi: BBICTPAUBATb JIOTUYCCKU HCHIPOTHBOPCUYHMBYIO LECIIOYKY
' paccyXJIeHHi ¢ oropol Ha N3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS
Wcnone3oBath pyu pCICHUN y‘le6HBIX 3aaa4 COBpEMCHHbBIC I/IHCI)OpMa]_H/IOHHLIe TEXHOJIOTUH I
10.15 MIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALINH U TPEICTABICHUS YIeOHON M HAyIHO-TIOMYISIPHOM
' uHpOpMaMK, TOMYYEHHOH M3 pA3IMYHBIX HCTOYHHKOB; KPUTHUYECKH aHAIM3HUPOBATH
MOJyYaeMyr0 HH()OPMAIIHIO
10.16 [IpuBoaUTE MIPUMEPHI BKJIaa POCCUHCKHUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
' 00BSICHEHNUE MTPOLIECCOB OKPYIKAIOLIET0 MUAPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI
Hcnonp30BaTe TEOPETHUECKHE 3HAHMS 1O (DM3MKE B MOBCCIHEBHOW XHM3HU IS OOECTICUCHUS
10.17 0€30MacHOCTH MpU OOpAIeHUH ¢ TIPHOOPaMU M TEXHUIECKIMH YCTPOUCTBAMH, TSI COXPAHESHUS
3IIOPOBBSI M COOJIIOIEHHSI HOPM SKOJIOTHYECKOTO IIOBEICHISI B OKPY’KaIOMIeH cpene
PaGorats B rpymiie ¢ BEIIONHEHHEM PAa3NIUYHBIX COIHANBHBIX POJeH, IUNIAHUPOBATH paboTy
10.18 TPYIIIEL, PAlHOHAIBHO PAacIpenessiTh 00S3aHHOCTH M IUIAHUPOBATH NESATEIBLHOCTh B HECTAH-
' JApTHBIX CUTYaIMsX, aJeKBaTHO OIICHWBATh BKJIAJ KaXAOrO W3 YYaCTHHKOB TPYIIHl B
pelnieHne paccMaTpUBaeMO TPOOIeMBI
11 KJIACC
Kon .
IIpoBepsiemblie mpeaMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM
fiposepseMoro o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpeiHero o0mero 00pa3oBaHus
pe3yJjabTara
JeMoHCTpHpOBaT, Ha TpPUMEpPax pollb M MeCcTo (H3WKH B (OPMHUPOBAHHUH COBPEMEHHOM
111 HayYHOH KapTHHBI MUpa, B Pa3BUTHU COBPEMEHHON TEXHUKH W TEXHOJOTHH, B MPAKTHUECKON
JeATEeNbHOCTH JIIOAEH, IIETTOCTHOCTh M AMHCTBO (PM3HYECKOH KapTHHBI MHpa
VYYuTHIBaTh TPaHMIBI MPUMEHEHHS M3YYeHHBIX (U3MYECKUX  MOJENeil:  TOYeUHbIH
11.2 JNIEKTPUYECKUH 3apsj, sAAepHas MOAENb aToMa, HYKJIOHHAass MOJENb aTOMHOTO S/Apa IpH

PCHICHU A (1)I/ISI/I‘I€CKI/IX 3a1a4




Kox
NPOBEPAEMOro
pe3yJbTara

11.3

HpOBepﬂeMLIe NnpeaAMETHLbIC PE3yJIbTaThbl 0CBOCHUA OCHOBHOM
06p330BaTeJ’ILHOﬁ NnporpamMmasl CpeaHET 0 oﬁmero 06pa3OBaHI/Iﬂ

PacnosnaBath ¢u3nueckue sBieHHS (TMPOIECCH) W OOBICHATH WX HAa OCHOBE 3aKOHOB
JJIEKTPOJMHAMUKA M KBAaHTOBOH (DHM3MKHU: 3JEKTpUUECKast MPOBOTUMOCTh, TEINIOBOE, CBETOBOE,
XMMHYECKOE, MArHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MArHUTOB, JJICKTPOMArHUTHAS
WUHIYKIWs, JCHCTBHE MATHUTHOIO IOJNS HAa MPOBOJHHUK C TOKOM M JBIDKYIIMHCS 3apsi,
JJIEKTPOMArHUTHBIC  KOJECOAHWS W BOJHBI, MPSIMOJMHEHHOE pPACIpPOCTPAHEHUE  CBETA,
OTpaxkeHue, mpelioMiieHue, uHTepdepeHius, MMGPaKkuus W MOSIPH3ANUsA CBETa, JUCICPCHS
cBeTa, (orosnexrpuueckuii dpdext (Potorddekr), cBeToBoe NaBicHHE, BOSHUKHOBEHHUE JIH-
HEWYaToro CreKTpa aToMa BOJOPO/Ia, ECTECTBEHHAS U UCKYCCTBEHHAS PaIHOAKTHBHOCTh

114

OHI/ICI)IBaTI) I/13y‘IeHHI)Ie CBOﬁCTBa BCIIIECTBA (E)HCKTpI/IquKI/Ie, MAarduTHBIC, OIITHYCCKUE, JJICKT-
PHUECKYI0 IPOBOIUMOCTb PA3MUYHBIX CPEI) U IEKTPOMArHUTHBIEC SIBICHHUS (TIPOLIECCHI), HC-
noib3yst (U3MYECKHE BENUYMHBL OJJCKTPUYCCKUI 3aps], CHIa TOKAa, JJICKTPUYECKOE
HanpsHKEHUE, DIIEKTPUUYECKOe COMPOTUBJICHHE, Pa3HOCTh moTeHnuanos, JJIC, pabora Toka,
MHAYKIUS MarHUTHOTO 110J1s1, cuiia Amrepa, cuna JIopeHna, MHIyKTUBHOCTb KaTyILKU, SHEPIUsl
JJIEKTPUYECKOr0 W MATHUTHOTO TMOJIeH, MepuoJ W YacToTa KojcOaHHi B KOIeOATEIHHOM
KOHTYpe, 3apsii U CHJIa TOKa B IIPOIECCE TAPMOHHYCSCKUX DJICKTPOMATHHUTHBIX KOJICOaHUM,
q)OKYCHOG paCCTOHHI/Ie U OITUYECCKasA Cujia JIMH3BI; HpI/I OIMMCaHUNn HpaBI/IJ'I])HO TpaKTOBaTB
(1)PI3I/I"IGCKI/II‘/’I CMBICJIT I/ICHOHB3yeMBIX BCIIMYMH, HX 0603HaquI/I${ n CIUHUIIBI, yKa3BIBaTB
(hOpPMYIIBI, CBSI3BIBAIOIIIE JAHHYIO (DH3HUECKYIO BEIHUYHHY C IPYTUMH BEITHIHHAMHU

11.5

OnuceIBaTh U3yYEHHBIC KBAHTOBBIE SIBJICHUS U MPOIIECCHI, HCTIONIb3Ys (PM3NUYECKUE BETUIHHBIL:
CKOPOCTb 3J€KTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa, SHEPrus U HMIIYJbC
¢doToHa, meproA MONypacnana, dHEPrus CBS3M aTOMHBIX SAEp; IPU OMHCAHUU IPABUIBHO
TPaKTOBaTh (PU3NUECCKUN CMBICT HCHOJB3YEMBIX BEIHYMH, MX OOO3HAUEHHS W CIUHHIIEI,
yKa3plBaTh  (DOPMYIBI, CBSI3BIBAIONIME JAaHHYI0O (U3MYECKYI0 BEIHYHHY C IPYTHMHU
BEJINYMHAMH, BEIYUCIIATH 3HAaUeHUE (PU3HIECKON BENHIMHBI

11.6

AHanmu3npoBaTh (U3MUECKUE MPOLECCH M SBICHHUS, HCHONB3YS (DU3UYECKHE 3aKOHBI M
OpUHIMIEL: 3aKoH OMa, 3aKOHBI IOCIEHOBATEIBHOTO W IMAapajuIeIbHOTO COSTUHEHUS
MPOBOMHUKOB, 3aKkoH Jlxkoyms — JleHma, 3aKkOH JIIEKTPOMArHUTHOM WHIYKIIMH, 3aKOH
MPSMOJIMHEHHOTO0 PAacHpOCTPAaHEHHS CBETa, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI IPETOMIICHUS
CBETa, ypaBHeHHE OiHITEeHHa IS (Gorodddekra, 3aKOH COXpPaHCHHsS DHEPrHH, 3aKOH
COXpAHEHHsI HMITYJbCa, 3aKOH COXPAHEHHUS JIIEKTPHUECKOTO 3apsna, 3aKOH COXPAHECHUS
MacCOBOTO YHCNa, IMOCTYNATH bopa, 3aKOH paIMoaKTHBHOTO paclaja; Ipu 3TOM pasindaTh
CIIOBECHYIO (hOPMYJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIpa)KEHUE W YCIOBHS (TPaHUIIb,
0011aCTH) TPUMEHUMOCTH

11.7

OmnpenensaTe HANPaBJICHAE BEKTOpa MHIYKIIMH MATHUTHOTO ITOJISI IPOBOJHUKA C TOKOM, CHIIBI
Awmmiepa n cuitel Jloperia

11.8

CTpOUTh U OITUCHIBATH N300paKEHNE, CO3IaBAeMOE TUTIOCKHUM 3EPKaJIOM, TOHKOH JIMH30M

119

BBIMONHAT SKCIEPUMEHTHI 10 HCCICIOBAHUIO (PU3NUECKUX SIBICHUN U MPOLIECCOB C UCIOIB30-
BaHHUEM MPSIMBIX ¥ KOCBCHHBIX M3MEPCHHMIA; TPU 3TOM (OPMYJIMPOBAThH MpodiieMy (3a1ady) u
THIIOTE3y yIEOHOr0 IKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 IMPEMIOKEHHOrO 000pYIOBaHHS,
[TPOBOJIUTH OMBIT U ()OPMYITUPOBATH BHIBOJIBI

11.10

OcCyIecTBIATE MPSAMBbIE U KOCBEHHBIE M3MEPeHHS (PU3MYCSCKUX BENWYHH; IPU 3TOM BHEIOHPATH
ONTHMAJIBHBIA CITOCO0 M3MEPEHHS M UCIIONB30BATh U3BECTHBIC METOABI OLIEHKHU MOTPEITHOCTEH
H3MEpEHU N

1111

HccnenoBath 3aBUCHMOCTH (I)I/ISI/I‘-ICCKI/IX BCJIMYUH C UCITOJIB30BAHUEM IIPSAMBIX H3M€p€HHﬁ; npu
OTOM KOHCTPYUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTATHI HOHy‘IeHHOI\/'I 3aBUCHUMOCTH
(1)I/ISI/I‘ICCKI/IX BCIIMYMH B BHJC Ta6J'II/IL[ u l"pa(bI/IKOB, ACJIaTb BbBIBOAbI II0 PpE3yjibTaTaM
HCCIICJOBAHUA

11.12

CO6J'IIO,I[8.TL IpaBujia 0€e30IacHOro Tpyaa HOpU MNOPOBCACHUU HCCIIEOBAaHUN B paMKax




Kox
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NnpeaAMETHLbIC PE3yJIbTaThbl 0CBOCHUA OCHOBHOM
06p330BaTeJ’ILHOﬁ NnporpamMmasl CpeaHET 0 oﬁmero 06pa3OBaHI/Iﬂ

y4eOHOro OJKCIIepUMEHTa, Yy4eOHO-UCCIENOBATENbCKOW W NMPOSKTHON JEATENFHOCTH C
UCITOJIb30BAHN EM H3MEPUTEIIEHBIX YCTPOICTB U JIAOOPATOPHOTO 000pYAOBAHUS

11.13

Pemate pacuéTHble 3aauu C SIBHO 3aJaHHOHN (PU3MYECKOl MOJENblo, UCHONb3ys (hu3nyeckue
3aKOHBI M MPUHIIMIIEI;, HA OCHOBE aHAJIM3a YCIOBHS 3a/auyd BBIOMPATh (PU3UUECKYIO MOJEb,
BBLJICIATh (PU3MUYECKUE BEIUYMHBI U (OPMYJBI, HEOOXOAUMbIE Ui €€ pelleHUs], IPOBOAUTH
pacyEThl ¥ OLIEHUBATh PEAIbHOCTh MOJIYYCHHOT0 3HAUeHHs (PU3HUECKOM BETHINHBI

11.14

Pemars kauecTBEHHBIE 3a/1a4l: BEICTPaUBaTh JIOTUYECKH HEIPOTUBOPEUUBYIO LIENIOUKY paccyxk-
JICHUH C ONIOPOM Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKHE SIBICHHUSI

11.15

Vcnone30Bath NpH pelieHN: yueOHBIX 3a7ja4 COBPEMEHHbBIE HH(POPMAIIHOHHBIC TEXHOIOTHH IS
MIOMCKA, CTPYKTYPUPOBAHMs, HWHTEPHPETAIMN M MPEACTaBICHUS Y4eOHOM U  HaydHO-
HNONYISAPHOM  MH(pOpPMAIMKM, TONYYCHHOM W3  Pa3IMYHBIX HCTOYHUKOB; KPUTHYECKH
AQHAJIM3UPOBATH NONYYAEMYIO HH(OPMAIIHIO

11.16

OOBSCHITH MPUHIMIBI ACHCTBUS MAaIldH, MPUOOPOB M TEXHWYECKUX YCTPOWCTB; pa3iHyuaTh
YCIIOBUSI HX O€30IIaCHOTO HCIOIh30BAHMS B IOBCETHEBHOM KHU3HU

11.17

[IpuBOAUTE MpHUMEPHI BKIaa POCCHUICKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
B O0BSICHEHHE MTPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TCXHOJIOTHH

11.18

Hcnonb3oBathk TeopeTHUecKue 3HaHWS MO (U3UKE B MOBCEIHEBHOW JKWU3HU JJs 00ECIICUCHUS
0€30MacHOCTH MPH OOpaIIeHUH C MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH, JJISi COXPAHCHHUS
3JIOPOBBSI X COOJIIOICHHSI HOPM DKOJIOTHYECKOT 0 MTOBEICHHSI B OKPY’KaIOIIeH cpere

11.19

PaGotate B rpymme ¢ BBHITOJHEHWEM pa3iMYHBIX CONMANBHBIX pPOJIeH, IIaHUPOBATh PadoOTy
TPYIIBI, palMOHATIBHO pacHpeneNiiTh OOS3aHHOCTH W IUIAHUPOBAThH  JICSATENBHOCTH B
HECTaH/JApTHBIX CUTyallUsX, aJEKBATHO OLIEHMBATh BKJAJ KaXIOro U3 YYaCTHUKOB I'PyHIbI B
petIeHne paccMaTpUBaEMOi TPOOIEMBI

MNPOBEPAEMBIE 9JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon Kox npoBepsiemoro
3JIeMEeHTA

pa3nena

IIpoBepsieMble Y1€eMEHTHI COIePKAHUS

OU3UKA 1 METOJIbI HAYYHOI'O [IO3HAHU A

dusnka — Hayka o mpupone. HayuHble METOIbI MO3HAHUSI OKPYKAIOIIET(
1.1 mupa. Ponb 3KchiepuMeHTa W TEOPUH B MPOLECCe MO3HAHHS MPHUPOIBI.
OKCHeprMeHT B (PU3HKE

MognenmupoBanue (U3NYECKAX SBJICHUN UM TpolieccoB. HaydHble THITOTE3HI,
Om3nyueckne 3aKOHBI W TEOPHH. | paHWIBl HPUMEHUMOCTH (DH3HYECKUX
1.2 3akoHOB. [IpuHIMT cooTBeTCTBHA. PONb U MecTo Qu3NKu B OpMHPOBAHUM
COBPEMEHHOM HAay4HOW KapTHUHBI MHpPa, B IPAKTHYECKOH MAEATEIBHOCTH
JroIen

MEXAHWKA




Kox
pasaena

2.1

Ko nposepsiemoro
3JIeMEHTAa

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

KMHEMATUKA

211

Mexanunueckoe aBrkeHHe. OTHOCUTEIFHOCTh MEXaHHYECKOTO JIBHIKEHUSI.
Cucrema orcuéra. TpaekTopHs

212

[lepemernenue, CKOpOCTh (CpeaHsSI CKOPOCTb, MTHOBEHHAs CKOPOCTb)
U YCKOpeHHe MaTepHaJIbHOW TOYKH, UX MPOEKIMH HAa OCH CHUCTEMBI KOOp-
JquHaT. CloxeHHe IepeMelieHUH U CI0KEHHE CKOPOCTeit

2.13

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpAMOJIMHEHHOe BMxkeHue. ['paduku
3aBUCHMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH H TMepeMerieHUs

MaTepHaJII)HOﬁ TOYKU OT BPEMEHU

214

CBobosHOe majieHne. Y CKopeHHue CBOOOHOTO MmaIeHUs

2.15

Kpusonuneiinoe npukeHne. PABHOMEpPHOE ABU)KEHUE MAaTEpUaAIbHON TOYKU
II0 OKPYXHOCTH. YIJIOBas CKOpOCTb, JIMHEHHass ckopocTs. Ilepuon
1 yacrora. [leHTpocTpeMUTENBHOE YCKOPEHUE

216

TexHuueckne YCTpOWCTBA: CIIUJIOMETP, JBUXKEHUE CHApSOB, IIETHbBIC
U PEMEHHBIE ITEPENAUN

2.1.7

IIpaktudeckue paboTsl. Vi3MepeHrne MrHOBEHHOH ckopocTu. VccnenoBanue
COOTHOIICHUA MEXIY MYTAMHU, HpOﬁHeHHBIMH TEJIOM 3a I10CJICA0OBATCIBHBIC
paBHBIC TIPOMEXKYTKH BpPEMEHH IIPH PABHOYCKOPEHHOM JBHKCHUH C
HayaJlbHOM CKOPOCTHIO, PaBHOW HYyJIO. V3yueHue NBUKEHUS IIapuKka B
BSI3KOM KUIKOCTH. VI3ydeHue IBIKeHus Tena, OpOIIeHHOr0 TOPH30HTAIBHO

2.2

JUHAMUKA

221

Ilpuntun  otHocutensHOocTM  [ammmes. Ilepeeiii  3akoH  HproToHa.
WueprmanbpHbIe CHCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHIUT CYTIEPIIO3UITNH CHIT

2.2.3

Bropoit 3akon HploToHa mnsi MaTepuaIbHOM TOYKHA B HHEPIUATBHON
cucreme orcuéra (MCO). Tperuit 3axkoH HproTOHa WIS MaTepHAIBHBIX
TOYEK

224

3akon BcemupHoro TsaroteHus. Cuma Tspkectu. IlepBast kKocmudeckas
cKkopocTsk. Bec Tena

2.2.5

Cuna ynpyroctu. 3akon ['yka

2.2.6

Cuna tpernsi. Cyxoe Tpenme. Cuiia TpeHUS! CKONBKEHHSI M CHJIA TPEHUS
mokost. Koadumment Tperus. Criia COMpOTHBICHUS IPU IBUKCHUH Tella B
JKUJIKOCTH WJIH Ta3e

2.2.7

[TocrymarenpHOE U BpamaTelIbHOE JIBH)KEHHE a0COIIOTHO TBEPIOTO Telia

2.2.8

MoOMEHT CHIIBI OTHOCUTENBHO OCH BpamleHus. Ilmedo cuibl. YcinoBus
paBHoBecus TBEpaoro tena B MCO

2.2.9

TexHuueckue yCTPOMCTBA: MOAIIMIHUKY, JABHKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB

2.2.10

[IpakTrueckue paboThl. M3ydeHne IBUXKEHUS Opycka IO HAKJIOHHON
IIJIOCKOCTH TOJ| IEUCTBHEM HECKONBKUX CHII. VccrenoBaHue 3aBUCHMOCTH
CHJI YIIPYTOCTH, BOSHUKAIOMINX B JIeOPMIPYEMOI MPYKUHE U PE3NHOBOM
oOpasne, OT BenWYMHBE ©X jAedopManuu. lVcciaenoBaHue yCIOBHA
paBHOBECHS TBEPIOTO TEA, UMEIOLIETO OCh BPAILEHUS

2.3

3AKOHbI COXPAHEHU B MEXAHUKE




Kox

Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

pa3aejia JJIEMECHTA
931 Hmnynbc MaTepranbHON TOYKH, CHCTEMBl MaTepHATBHBIX TOYeK. VIMIyIbe
o CHJIBI M M3MEHEHHUE UMITYJIBCA TN
2.3.2 3akon coxpanenus ummynsca B UCO. PeakTuBHOE MBUKEHIE
2.3.3 Pabora cuisl
234 MOIIHOCTH CHITBI
235 Kunernyeckas SHEPIHsI MaTepuanbHON TOYKH. Teopema
o O KMHETHYECKOM JHEPrUn
Ilorennunanehast sHeprusi. [loTeHumanbHast SHeprusi ympyro aedopmu-
2.3.6 poBaHHOH TpyXuHBL. [loTeHIMaNbHAsE SHEPTHs Tela BOJIM3M MOBEPXHOCTH
3emmu
HOTCHL[I/IEUH)HI)IG u HEIIOTCHIIMAJIBbHBIC CHIJIBI. CBS[3I) pa6OTI)I
2.3.7 HEMOTEHIIMAJIBHBIX CUJI C M3MEHEHHUEM MEXAHWYECKOW SHEPrUU CHUCTEMBI
TeJT. 3aKOH COXPAaHCHUS MEXaHUYIECKON dHEPTUU
2.3.8 Yipyrue u Heynpyrue CTOIKHOBEHHUS
239 TexHu4eckue ycTpoicTBa: JBUKEHUE PAKET, BOAOMET, KOIEP, NPYKUHHBINA
MUCTOJIET
[paktudeckue paboThl. M3ydeHne CBs3M CKOPOCTEH Tel MpU HEYIPYroM
2.3.10 ynape. HccnenoBanue cBs3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOH
SHEpruu Tena
3 MOJIEKYJISIPHA ST ®3MKA U TEPMOJ/IMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUU
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHHETUIECKOW TeoprH. bpoyHoBCcKoe
311 neukeHne. Juddysusa. Xapakrep IBUKCHUS W B3aUMOJICHCTBUS YaCTHIL
BEILIECTBA
312 Mogenu CTpOSHHS Ta3oB, XHIKOCTEH W TBEPOBIX T U OOBICHEHHE
- CBOICTB BEIIECTBA HA OCHOBE ITHX MOJIEIIEH
3.1.3 Macca monekyn. Konmuecto BemectBa. [locrossHaas ABoraapo
314 TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remmepatyp
- Llenbcus
315 Mopnenp upeanpHOro ra3za. OCHOBHOE ypaBHEHHE MOJCKYJISIPHO-KAHETH-
31 o 4eCKOM TEOPUHU UIeaIBbHOrO rasa
316 AOcooTHas TeMmIepaTypa Kak Mepa CpelHel KHHETHYEeCKOW SHEpruu
o TEIIOBOT0 IBMKEHUs dacTull ra3a. lllkama temmepatyp KensBruna
3.1.7 VYpaBuenue Knamnelipona — MenjeneeBa. 3akoH Jlanprona
318 la3oBrle 3akoHBI. M3omporiecchl B HWACATHHOM Ta3e C IMOCTOSHHBIM
o KOIIMYECTBOM BELIECTBA: M30TEpPMa, H30X0pa, n300apa
3.1.9 TexHUYeCKHe yCTPOMCTBA: TepMOMETP, OapoMeTp
[paktudeckue padotsl. I3MepeHne Macchl BO3ayXa B KIacCHOH KOMHATE.
3.1.10 HccnemoBaHne  3aBHCHMOCTH  MEXIy — HapaMeTpaMH  COCTOSIHHS
Pa3peKEHHOTO Ta3a
OCHOBbI TEPMOJAMHAMUWKHN
3.2 321 TepMmonuHamudeckas: cucteMa. BHyTpeHHsISE SHEprusl TepMOIUHAMUIECKON

CUCTEMBI U CIIOCOOBI €€ M3MEHEHUS




Kox

Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

pa3aejia JJIEMECHTA
329 KonuuectBo Temnorel u pabora. BHyTpeHHSS SHEprusi OIHOATOMHOIO
o WICABHOIO ra3a
Bunel Teruiomepenadd:  TEMJIONPOBOAHOCTh, KOHBEKIUS, H3Iy4YeHHE.
3.2.3 TemnoéMkocTh Tenna. YaelbHas TEIJIOEMKOCTH BellecTBa. Pacuér koiu-
YecTBa TEIJIOTHI MIPH TEIUIoNepeiaye
IlepBbiii  3akoH  TepMoguHaMuku. IIpuMmeHeHWe mepBOro  3akoHa
3.24 TEpMOIMHAMUKU K u3omporeccaM. ['paduyeckas uHTEpnperanus pabOThI
rasa
TerioBpie  MamuHbl.  [IpuHIMOBI  JEMCTBUSL  TEMJIOBBIX — MallMH.
325 IIpeobpa3zoBanust dHEpruM B TEIJIOBBIX MamuHaxX. Koaddumuent
o nosiesHoro aeiictBus (manee — KITJ) terumosoit Mammusl. [ukn Kapao u
ero KII/]
326 Bropoii 3akoH TepMoanHaMukd. HeoOpaTUMOCTh MPOIECCOB B IMPHPOJIE.
o TemnnoBrle qBUTaTEIH. DKOJIOTUIECKHE TPOOIEMBI TEIIIO3HEPT €THKH
327 TexHudeckue ycTpoWCTBa: ABUraTeh BHYTPCHHETO CTOpaHMS, OBITOBOI
o XOJIOAUJIBHUK, KOHAUITUOHED
3.2.8 [Ipaktudeckue padbotsl. VizMepenne yaenbHON TeI0EMKOCTH
ATI'PETATHBIE COCTOSHM A BEHIECBA. ®A30BBIE ITIEPEXO/1bI
331 ITapoobpa3oBanre u KoHAcHcauus. VcrnapeHwe W KureHue. YelbHas Te-
o IUIOTa TapooOpa30BaHus. 3aBHCHMOCTh TEMIIEPATYPhI KUIIEHHS OT JaBICHUS
3.3.2 AOCONIOTHAS U OTHOCHTEIbHAS BJIAYKHOCTh BO3/1yXa. HachIlieHHbIl ap
333 Teépnoe Ttemo. Kpucramnudeckue wu amopduble Tenma. AHH30TPONHS
h cBOMCTB KpHucTaiioB. JKuakue kpuctaiisl. COBpeMEHHBIE MaTEpHAITbI
3.3 334 [l1aBneHne ©  KpUCTAUIM3aLMsA. YZAENbHAs  TEIUIoTa  IUIABJICHHSL.
h Cy6numanus
3.35 YpaBHEHHE TEIJIOBOrO OallaHca
TexHudyeckue yCTPOWUCTBA: TUTPOMETP M TCHXPOMETp, KaJIOPHMETD,
3.3.6 TEXHOJIOTHH TIONYYCHUS COBPEMEHHBIX MAaTepHalloB, B TOM YHCIIE
HaHOMAaTEpHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboThl. I3MepeHre BIaKHOCTH BO3yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
41.1 DekTpr3aIs Tl DISKTPUISCKUi 3apsy. J[Ba BUIa SIEKTPHICSCKUX 3apsIoB
41.2 [IpoBOMHWKH, TUIIEKTPHKH H TTOTYITPOBOTHUKN
4.1.3 3aKOH COXpaHCHHMsI AIIEKTPHUECKOTO 3apsijia
414 Bsaumogeiicteue 3apsaaos. 3akoH Kymona
41 415 Onexrtpuueckoe mnone. Hanpspk€HHOCTh 3nekTpudeckoro mnonsd. ITpuHuun
cyneprnosutun. JIMHIN HanPsHKEHHOCTH SIIEKTPHIECKOTO OIS
416 Pabora cwmi anekTpocraThdeckoro mois. Ilorennman.  PasHocTh
o HOTEHIHAJIOB
417 IIpoBOIHUKHM W JUIJEKTPUKH B IOCTOSHHOM 3JEKTpHueckoMm mose. Ju-
o 3JIEKTpUYECKas IPOHULIAEMOCTh
4.1.8 Onekrpoémrocth. KoHmeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJIEH-
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Ko nposepsiemoro

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUSA

pa3aejia JJIEMECHTA
caropa. DHeprus 3apsHKeHHOT0 KOHJICHCATopa
TexHUYECKHE YCTPOMCTBA: 3JEKTPOCKOI, IEKTPOMETP, 3JIEKTpocTaTHyec-
4.1.9 Kas 3alldTa, 3a3eMJICHHE 3JIEKTPOIpPUOOPOB, KOHIEHCATOpP, KCEPOKC,
CTPYHHBII IPUHTED
4.1.10 [IpakTrueckue padotbl. U3MepeHue 1eKTpOoEMKOCTH KOHIeHCcaTopa
IIOCTOSIHHBIN DJIEKTPUYECKHIA TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcnoBus CyIeCTBOBaHMS MOCTOSIHHOTO 3JIEKTPHUYECKOro ToKa. MCcTOUHUKH
o toka. Cuna Toka. [TocTOSHHBIN TOK
422 Hanpsoxenne. 3akon OMa 1st ygacTka HenH
4.2.3 OJIEKTPUIECKOE COPOTUBIICHHUE. Y ICIFHOE COPOTHUBIICHUE BEIIECTBA
424 [TocnenoBaTenbHOE, MapajuIeTbHOE, CMEIIAHHOE COSAMHEHHE TIPOBOHUKOB
425 Pa6ota snextprueckoro Toka. 3akoH Jxoymns — Jlenna
4.2.6 MOoImHOCTh 3JIEKTPHUUECKOr0 TOKa
anexTponBkymas cuna (nanee — 3/IC) u BHYTpEeHHEE CONPOTHUBICHHE
427 WUCTOYHMKA TOKa. 3akoH OMma A MONHOW (3aMKHYTOM) SJIEKTPHYECKOU
uenu. Koporkoe 3ambikanne
428 ONEeKTpOHHAsT TMPOBOJAMMOCTh TBEPABIX METAJUIOB. 3aBHCHUMOCTH COMPO-
o TUBJICHHS METAJIOB OT TeMIIepaTypbl. CBEpXIPOBOIMMOCTD
429 DNEeKTpUIeCcKUid TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB
4.2 [omynpoBomuuku.  CoOCTBeHHass W TNPHUMECHas  NPOBOAMMOCTH
4.2.10 MOJTYTIPOBOTHUKOB. CpoiicTBa p-n mepexona. [TomynpoBOAHUKOBBIE
pUOOpPHI
4211 DNEeKTPUYECKH TOK B AJIEKTPONUTAX. DIEKTPOIUTHYECKAS AFCCOIUAIIHSL.
o DIeKTpon3
4212 OnekTpudeckuii Tok B razax. CamMOCTOSTENbHBIH U HECaMOCTOSTENbHBIN
o paspsn. Paznuyanbie THITBI caMoCTOATENRHOTO paspsaa. Momaus. [Tnazma
TexHudeckue yCTpOICTBA: aMIIepMeTp, BOIBTMETpP, PEOCTaT, HCTOYHUKU
4213 TOKa, JJICKTPOHATPEBATENbHBIC IPHOOPHI, 3JIEKTPOOCBETUTEIBHBIC IIPH-
o 0OpBEI, TEPMOMETpP COIPOTUBICHUS, BAaKyyMHBIH IHON, TEPMHCTOPHI H
(hoTope3nCTOPHI, NOITYIIPOBOTHUKOBEIH U0, TATbBAHUKA
[paktudeckue paboTel. V3ydeHne cMEMaHHOTO COSANHEHHS PE3UCTOPOB.
4214

Wzmepenne DJIC HCTOYHWKA TOKA M €r0 BHYTPEHHETO COIPOTHBIICHIS.
HaGroteHue airekrpoimsa

11 KJIACC
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paI:z([)é[na NpoBepPsAEeMoOro IIpoBepsiemblie 3J1eMeHThI COAePKAHMUS
IJIEMECHTA
4 OJIEKTPOJJMHAMUKA
MATHUTHOE IT0OJIE. QJIEKTPOMATHUTHAA MHJYKINA
431 ITocrosiHHbIe MarHUTHI. B3anMoaeicTBIE TOCTOSHHBIX MarHUTOB
MarnutHoe mone. Bektop MmarHuTHOM wuHAYKuuMH. [lpuHnun cymnep-
432 no3uuuu. JluHupm MarHuTHOM uHAYKUMM. KapTuHa nMHUNA MarHUTHON
WHAYKIUH TOJI1 TOCTOSHHBIX MarHUTOB
MarnuTtHOe Toje MpoBOJHUKA ¢ TOKOM. KapTuHa nuHUN moOnst IIMHHOTO
4.3.3 NPSAMOr0 TMPOBOJAHHMKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOJHWKA, KATYIIKA
¢ TokoM. OnbIT Dpcrena. BzauMoseiicTBre MpOBOJHUKOB C TOKOM
43.4 Cuna Amnepa, e€ MOIyNb U HallpaBJICHHUE
435 Cuna Jlopenna, e€ MoAynb W HampaBicHue. J[BukKeHHE 3apsHKEHHOU
YaCTHUIILI B OTHOPOJHOM MAarHUTHOM moiie. Pabora cuier JlopeHiia
4.3.6 SIBiieHuE 2IEKTPOMarHUTHOW HHAYKIUU
4.3 4.3.7 IToTrok BekTOpa MAarHUTHOM MHIYKIIUU
4.3.8 OJIC unnykuu. 3aKoH 3JIEKTpoMarHuTHOW nHAYKIuu dapazaes
439 BuxpeBoe anekrpuueckoe mone. IJC WHAYKIUHM B TPOBOJIHUKE,
JBIDKYIIIEMCSI TOCTYIATENBHO B OAHOPOTHOM MAarHUTHOM II0JIE
4.3.10 [Tpaswiio Jlenna
43.11 WNunyktuBHOCTD. SABnenne camonnaykiyn. 3/1C caMOMHIYKIIUN
4.3.12 DHeprusi MArHUTHOTO TIOJISl KATYIIKH C TOKOM
4.3.13 DJIeKTPOMAarHUTHOE TTOJIe
4314 TexHudeckne  yCTpPOWCTBA: IIOCTOSIHHBIE ~ MAarHWUTHL,  SJIEKTPOMArHUTEI,
ANIEKTPOABUTATENb, YCKOPUTEIH HIEMEHTAPHBIX YaCTHII, MHIYKIINOHHAS ITeYb
[Ipaktudeckne pab®oTel. M3ydeHne MarHUTHOTO HOJNS KATYIIKA C TOKOM.
4.3.15 HccnenoBanne AeWCTBUS TIOCTOSHHOIO MarHWTa Ha PaMKy C TOKOM.
HccnenoBanue SBIEHUS SIEKTPOMAarHUTHOH MHITYKIIUU
5 KOJIEBAHI U BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
511 KonebatenpHast cucrema. CBoOomHbie KoneOaHHSA. [ apMoHHWYecKHe
konebanus. [lepuon, yacrora, ammumTyna u $asza koreOanui
51.2 [IpyXuHHBII MagTHUK. MaTeMaTHIeCKUi MasTHUK
513 YpaBHeHUE TaPMOHHYECKUX KOJICOaHUH. Kunematnueckoe
Y IUHAMAYECKOE ONMHMCaHUe KoNeOaTeTbHOTO ABIKCHUS
[IpeBpamenue oSHEprum NP TapMOHUYECKHX KoieOaHMsIX. CBs3b
5.1 514 aAMIUTATYJIBI KOJIeOaHUH MCXOMHOW BETHYMHBI C aMILTUTYIaMHU KOJICOaHHH
€€ CKOPOCTH U YCKOPEHUS
KonebatenpHblii KOHTYp. CBOOOMHBIE DJIEKTPOMArHUTHBIC KOJICOAHHUS B
515 HJICaTbHOM KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHYCCKHUMH U
3JIEKTPOMArHUTHEIMU Koniebanusamu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEeHMsI SHEPTUHU B HI€ATIbHOM KOJIeOaTeIbHOM KOHTYpE
517 Bromyxnennsle MexaHmdeckue KoneOaHus. Pesomanc. PesonancHas

KpuBas. BI)IHY)K,I[CHHI)IG OJICKTPOMAarHuTHBIC KOJeOaHus.
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Kon NpoBepPsAEeMOro ITpoBepsiemble 3J1eMEHTBI COACPKAHUS
pasieaa IJIEMECHTA
518 Ilepemennslit Tok. CHHYCOHIANbHBIN TIEPEMEHHBIN TOK.
519 MOoIIHOCTh IEPEMEHHOr0 TOKa. AMIUIUTYIHOE M JEHCTBYIOIIECE 3HAUYCHUE
CHJIBI TOKA W HAIIPSKCHUS
Tpancdopmarop. [IponsBoacTso, nepenada 1 NOTpedICHUE HNEKTPUYECKON
5110 SHEPruu. OKOJOTHYECKHE PHUCKH IIPH IPOU3BOJCTBE IJICKTPUUCCKOM
o sHepruu. KynbTypa HCIOIB30BAHUS JIICKTPOIHEPTHH B ITOBCEAHCBHOM
JKU3HHU
5111 TexHudeckue ycrpoicTBa: ceiicMorpad, 3IEKTPUYECKHH 3BOHOK, JHHHUH
B aJIeKTpoIepeiay
[paktuueckue paboThl. MccnenoBanue 3aBHCHMOCTH MEPHOAA MAJIBIX
5112 KojeOaHMi Tpy3a HAa HUTH OT JUIMHBI HUTH M Maccel Tpy3a. MccnenoBanue
o MEPEMEHHOr0 TOKA B IIEMM M3  TI0CIEN0BATENbHO COEIMHEHHBIX
KOH/ICHCATOpa, KaTylIKH U Pe3rucTopa
MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI
591 Mexanunueckre BOJNHBI, YcCloBUs pacnpoctpaHeHus. Ilepuon. CkopocTh
o pacupoCTpaHCHUA U JJIMHA BOJIHBI. HOHCpeLIHBIC 1 IPOJA0JIbHBIC BOJTHBI
522 Wntepdepenims u tudpakiist MEXaHIIECKUX BOTH
523 3Byk. CkopocTb 3ByKa. ' poMKOCTb 3ByKa. Beicota ToHa. TemOp 3ByKa
OJEeKTpOMarHUTHBIC BOJNHBL. YCJIOBUSI HM3IYy4CHHUS DICKTPOMATHUTHBIX
524 BOJH. B3ammuas opuenranus BektopoB E, Bu v B anexTtpoMarHuTHOI
BOJIHE B BaKyyMe
52 CBoiicTBa  DJEKTPOMATHUTHBIX  BOJH: OTPa)XEHHE,  IPEIIOMIICHUE,
525 nonsipusanus, audpaxnus, naTepdeperms. CKOpOCTh dJEKTPOMArHUTHBIX
BOJH
526 [Tkama 3IeKTpOMarHUTHBHIX BOIH. [IpuMeHeHne 3JIeKTpOMarHuTHHIX BOJH B
o TEXHHKE U OBITY
597 [puHImIEL paIuoCBsI3H u TEJICBUICHHUSL. Pagnonokarus.
o DJIeKTPOMarHUTHOE 3arpsA3HEHHE OKPYKAIOIIEH CPeIbl
TexHu4eckue ycTpoWCTBa: My3bIKAIFHBIE WHCTPYMEHTHI, YIBTPa3BYKOBas
5.2.8 JUATHOCTHKA B TEXHHKE U MEIUIIMHE, pajap, PaIuonpuéMHUK, TEIEBH30D,
aHnTeHHa, tenedon, CBU-neun
OIITUKA
531 [IpsiMonmuHeiHOE pacpocTpaHEHHEe CBeTa B OJHOPONHOH cpexme. Jlyu
o cBeTa
532 OTtpaxeHre cBeTa. 3aKOHBI OoTpaxkeHHUs cBeta. [loctpoenye m300pakeHN B
o TITIOCKOM 3epKaJie
53 533 Ipenomirerre cBeTa. 3aKOHBI MPEIOMIICHUS CBETA. AOCONIOTHBIA TI0KA3aTeb
' o HpeTOMIICHHS
534 [NomHoe BHYTpeHHEe oTpakeHHe. [IpefebHbI yron MOJHOrO BHYTPEHHETO
o OTpaKeHUs
535 Jucnepcus ceeta. CioxHBIN cocTaB 6enoro ceeta. [[Ber
536 Cobuparomue u paccenBaronine auH3bI. ToHkas muH3a. DokycHOe pac-

CTOSIHUE W ONTHYEeCKas CuJia TOHKOW JIMH3BI. HOCTpOCHI/IC I/I306pa)I(CHI/Iﬁ
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paI:L([)eI[JIa NpoBepPsAEeMOro ITpoBepsiemble 3J1eMEHTBI COACPKAHUS
IJIEMECHTA
B COOMpAIOIIMX H pacceuBaromuXx JuH3aX. DopMyna TOHKOW JTUH3BI.
VYBenuueHue, 1aBaeMoe JUH30H1
5.3.7 [penesnpl MPUMEHUMOCTH T€OMETPUICCKON ONMTHKH
Hutepdepentiust ceera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS HaOIOICHUS
5.3.8 MaKCMMyMOB ¥ MHUHHMYMOB B HHTCP(EPEHIIMOHHOH KapTHHE OT JABYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakuus ceera. [ludpakuronHas pemérka. YciaoBUe HaOIIOIEHUS
539 [JIABHBIX MAaKCHMYMOB IIpU TaJ€HUM MOHOXPOMAaTHUYECKOTO CBETa Ha
JU(PPaAKIMOHHYIO PEIIETKY
5.3.10 INonsipusanus ceera
TexHudyeckue ycTpoiicTBa: O4KM, JIyma, (oroammapaT, MMPOCKIIMOHHBIH
5.3.11 amnmapaT, MHUKpPOCKOI, TEJIECKON, BOJOKOHHAS ONTHKA, MU(PPaKINOHHAS
peméTka, noasIpons
[paktudeckue pabotsl. M3mepenue noKaszaTens MIPETIOMIICHUSI.
5.3.12 HccnenoBanre cBOUCTB M300paskeHUi B MuH3aX. HabnroneHue nucrnepeun
CBeTa
DJIEMEHTBI CIEIIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTHU
I'paHuIbl TPUMEHUMOCTH KJIACCHYECKOM MexaHuwkH. [locTynaTel Teopuu
6.1 OTHOCHTENBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH CBETa B BaKyyMe,
MIPUHIAI OTHOCUTEIBHOCTH DWHIITEHA
6 6.2 OTHOCHUTETBHOCTS OAHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHH W COKpa-
IICHUE TUHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOW YaCTHIIBI
6.4 CBsi3b MacChl C DHEPrUeil W HMITYJBCOM CBOOOJHOM YacTHIBI. DHEPrus
[IOKOsA CBOOOIHOM YaCTULbI
7 KBAHTOBAS ®U3NKA
JIEMEHTBI KBAHTOBOI OIITUKH
711 ®otonsl. Dopmyna [lmanka cBs3m SHepruw (GOTOHA C €ro YacTOTOM.
OHeprus u UMITyIbC GoToHa
712 OtkpeiTHe U uccnenoBanue Gporodpderra. OmpiTel A.I'. CromeroBa. 3ako-
HBI poToaddekra
7.1 713 VYpaBaenue OuHmTeitHa Ui PoTodddekra. «KpacHas rpanuna» ¢oro-
s dekra
7.1.4 HaBnenue ceera. Onbitel I1.H. JleGeneBa
7.1.5 XuUMHUECKOE NEHCTBUE CBETA
716 Texuudeckue ycrpoiictBa: GpoTosnmeMeHT, (GOTOAATUMK, CONHEUHAs OaTa-
pest, CBETOHO.
CTPOEHUE ATOMA
791 Mogenb atoma Tomcona. OnbITel Pezepdopra 1mo nccine10BaHuo CTPOCHUS
7.2 aToma. [lmanerapHas Moaenb aToma
799 Hocrymnater bopa. U3nydenne u noriomenne GOTOHOB MIPU IEPEXOE aTo-

Ma C OJHOTO YPOBHA 3HEpruu Ha apyroid. Buasl cnextpos. CrnekTp ypos-
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Kon NpoBepsAeMOro ITpoBepsiemble 3J1eMEHTBI COACPKAHUS
pasieaa IJIEMECHTA
Hel SHepruM aTomMa BoJ0poa
723 BonnoBsle cBoiicTBa uwactul. Bomnbl ne bpoitns. KopmyckynspHo-Boi-
HOBOH ayanusM. Ju¢pakius 3J1eKTpOHOB Ha KpHCTaIIax
794 CIHOHTaHHOE U BBIHYXKACHHOE U3ITyYeHHE. Y CTPOMCTBO M IPUHIUI PaOOTHI
naszepa
795 TexHHUYeCcKHEe YCTpOMCTBA: CIIEKTPaNbHBIN aHaMu3 (CIEKTPOCKOI), Jasep,
o KBAaHTOBBII KOMITBIOTED
7.2.6 IIpaktuueckue padbotsl. HabmroneHue IMHEHYaTOro CeKTpa
ATOMHOE AP0
7.3.1 Mertoip! HaOMIOACHUS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHIL
OTtkpbiTHE panuoakTuBHOCTU. OmbITE Pesepdopna mo ompeneneHuo co-
7.3.2 CTaBa paJMoOaKTHBHOro wu3nydyeHus. CpoiictBa anmbda-, Oera-, ramma-
N3ITYy4YCHHUS. Bmusaue PaInOaKTUBHOCTH HaA KUBBIC OPTraHNU3MbI
733 OTkpeITHE TIPOTOHA U HeliTpoHa. HykinorHas moxpens siapa IeitzenGepra —
NBanenko. 3apsan siapa. MaccoBoe uuncio sigpa. U3oromnsl
734 Anb¢a-pacrian. OIEKTPOHHBIM M TO3UTPOHHEIN Oera-pacman. I'amma-
o U3JTyYeHHE. 3aKOH paJiOaKTHBHOIO paciiaga
7.3 7.35 DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT Macchl siupa
7.3.6 Snepubie peakiuu. JleneHne U CUHTES saep
737 SAnepubiii peaktop. TepmosinepHbiii cuHTe3. [IpoOremMbl M MEPCIEKTUBBI
o SIIEPHON PHEPTETUKHU. JKOJIOTMUECKHUE ACTIEKTHI SIIEPHON SHEPTreTUKA
738 OnemenTtapuble yacTumbl. OTkpeiTue mno3utpoHa. @dyHnameHTanbHbBIE
e B3aUMOJIEHCTBHS
73.9 TexHuueckne ycTpONCTBa: JO3UMETP, Kamepa BuibcoHa, sIepHBIA peak-
o TOp, aTOMHas 6oMba
73.10 [Ipaktudeckne paboTsl. MccmenoBanne TpeKOB dYacTHIl (IO TOTOBBEIM
o (hororpadusm)
OJIEMEHTBI ACTPOOU3NKN
8.1 Bun 3Bé3mHoro Heba. Co3pe3aus, SpKUe 3BE3NbI, IUIAHETHI, UX BUIAMMOCS
' IBIDKCHHE
8.2 Conneunas cucrema. [Imanersr 3eMHO# Tpymnmbl. [ImaHeThI-rTUTaHTHI 1 UX
' CITyTHUKH, KapIIUKOBEIC TUTaHeThl. Maisie Tena COTHEYHOH CHCTEMBI
8.3 Comnaue, porochepa u atmocdepa. ConHedHAsT aKTUBHOCTD
8.4 Hcrounnk suepriun CoJHIA U 3BE3]T
8 3B&3MpI, WX OCHOBHBIC XapaKTEPHCTUKH: Macca, CBETHMOCTb, paanyc,
85 TeMIIepaTypa, MX B3aMMOCBs3b. /lparpaMma «CHEKTpaJbHBIN KIIAcC — CBETH-
' MOCTB». 3BE3IBI TJAaBHOH IIOCIEIOBATEIHHOCTH. 3aBUCHMOCTH <«Macca —
CBETUMOCTDY IS 3BE3]T TTIABHOM MOCIIECIOBATEIILHOCTH
8.6 Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE NPEACTABICHUSI O MPOUCXOXK-
' JeHuu 1 sBomonuy ComHLa 1 3BE31. DTanbl )KU3HU 3BE3]1
8.7 Moeunsiit [lyte — nHama [Manaktuka. CrnupaneHasi cTpykTypa ['amakTuku,

pacnopeaciIiCHue 3Bé3,[[, raza v neud. IlomoxkeHne W JIBUXKEHHUE COJ'IHI_Ia
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3JJEMECHTAa

B ['anakruke. [Tnockas u chepuyeckas moucucTeMsl [ anakTuku

8.8 Tuns! ramaktuk. PaguoranakTuku U KBasapbl. UEpHbIE ABIpEL B sApax
raJakTHK
Bcenennas. Pacmmipenue Bceenennoif. 3akoH Xa06ia. PasGeranue

8.9 rajaktuk. Bospact u paauyc BcenenHnoli, Teopus bosbmioro B3pbIBa.
Mogens «ropsiueii BeeneHHoly». PenukToBoe u3inydeHue

8.10 Macmitabnas crpykrypa Bcenennoil. Meraranaktuka. Hepeménnbie

Ipo0JIeMBI ACTPOHOMUU

( )
JOKYMEHT NOANMCAH

SNEKTPOHHOM MOAMUCHIO

CepTtudukat: 025F077C0032B3EA984A32D232BA41372B
Bnapgeneu: MatiowkuH Cepreit MiBaHoBUY
Devicteutener: ¢ 07.08.2025 o 07.08.2026
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