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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHETO OOIIero
oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE IIOJIOKEHUHM W TpeOOBaHUN K pe3yjbTaTam
OCBOEHHS OCHOBHOM 00pa3zoBarenbHON mporpammsl, npeacrasieHHbix B PI'OC COO, a
Takke ¢ yu€tom (QeaepanpbHOl paboyelt TporpaMmbl BOCHHUTAHUS W KOHIICTIIIMH
npenojaBaHusi ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTENbHBIX OpraHU3aLUAX
Poccuiickoit denepannn, peanns3yomux OCHOBHbIE 00pa30BaTENbHbIE POTPAMMBI.

CopepxaHue IporpaMMbl 0 (pU3MKe HAMpaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOH KapTuHbI Mupa obOyyaromuxca 10—11 kimaccoB mpu oOydeHuun ux (u3MKe Ha
0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOro mnonaxona. I[Iporpamma mno
¢usuke coorBercTByeT TpeboBanusM PI'OC COO k MIaHUPYEMBIM JIMYHOCTHBIM,
MpeIMETHBIM U METalpeJMETHbIM pe3ysbTaTaM oOOyYeHHs, a TaKXKe YUUTHIBACT
HEOOXOJIMMOCTh ~peaju3allid MEXIPEIMETHBIX CBs3ed (U3UKHM C €CTECTBEHHO-
HayYHbIMM y4eOHBIMHM TpenMeTaMu. B Heil ompenenstoTcsi OCHOBHbBIE LIETH U3YUYECHHS
(hu3uKKM Ha YPOBHE CpPEeAHET0 0011ero 00pa3oBaHus, IIIAHUPYEMbIE PE3yIbTaThl OCBOCHHUS
Kypca QU3UKH: THYHOCTHBIE, METallpeIMETHbIE, IpeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3nke BKIIOYAET:

® [UJIaHUpPYEMBbIEC Pe3yJIbTaThl OCBOCHUS Kypca (U3MKK Ha 0a30BOM YpOBHE, B TOM

quclie TPeIMETHBIE Pe3yIbTaThl IO rojilaM 00y4eHHUS;

e cojepkaHue yuebHoro npenmera «Dusuka» o rojgam o0ydeHus.

du3nka Kak Hayka o0 Hambosee OOLIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KayecTBE
y4eOHOro mpeaMmeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHHUIl 00
okpyxartomem wmupe. I[lkonbHbIE Kypc ¢(u3uku — cucremMooOpasyrommii s
€CTECTBEHHO-HAYUYHbIX YYEOHBIX IMPEAMETOB, MOCKOJIbKY (PU3MYEeCKHe 3aKOHBI JiekaT B
OCHOBE TIPOIECCOB M SIBJIICHWH, M3y4yaeMbIX XHUMHUEW, Ouonorueit, Qunveckoit
reorpadueit u acrponomueid. Mcrmonb3oBaHe M aKTUBHOE NMPUMEHEHHE (PU3NYECKUX
3HaHUW OIpeAeNsieT XapakTep M pPa3BUTHE pa3HOOOpa3HbIX TeXHONOTHH B cdepe
SHEPIreTHKH, TPAHCIOPTa, OCBOEHHSI KOCMOCA, IIOJYYEHHS HOBBIX MAaTEpHAIOB C
3aJ]aHHBIMH CBOMCTBAMU M JApyrux. M3ydenue Qu3uku BHOCHUT OCHOBHOW BKIJIAJl B
(dbopMHUpOBaHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa 0Oydaromuxcs, B (OpMHUpPOBAHUE
YMEHUI TPUMEHSTh HAyYHBI METOJl TO3HAHUS TPU BBIMOTHCHHH HMH Yy4eOHBIX
HCCIIEI0OBAHUN.

B ocHoBY kypca Qu3uku J1sl ypOBHSI CPEHETO OOIIeT0 00pa30oBaHuUs MOJOKEH PsiJI
UJEH, KOTOpbIE MOYKHO pacCMaTpHUBaTh KaK MPUHIUIIBI €0 TOCTPOEHHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBJISETCS JIOTHYCCKU
3aBEpIIEHHBIM, OH COJCPXKHUT MaTepual U3 BCEX pas3fesioB (PU3MKH, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepHal Kypca (pu3nku oObeJUHEH
BOKpYr (usuueckux Teopuil. Bemymmm B Kypce sBuseTcs  (opMupoBaHue
MIPEICTABIEHUI O CTPYKTYPHBIX YPOBHSX MAaT€pPHH, BELLIECTBE U TOJIE.

Hoesa  eymanumapuzayuu. EE peanusanus IpEANoNaraeT HUCIOJIb30BaHHUE
TYMaHUTApHOT'O MOTEHIMaNIa (PU3NYECKON HAYKH, OCMBICIICHUE CBSI3U PA3BUTHUS (PU3UKU C



pa3BUTHEM OOIECTBa, a TaKkKe C MHPOBO33PEHUECKMMH, HPABCTBEHHBIMU U
9KOJIOTMYECKUMHU POOIEMaMHU.

Hoesn npuxnaonoii nanpasnennocmu. Kypc pusuku npeamnonaraeT 3HAKOMCTBO C
HIMPOKUM KPYTOM TEXHMUYECKHUX U TEXHOJIOIMYECKHUX MPUIOKEHUN U3YUEHHBIX TEOPUNA U
3aKOHOB.

Hoes sxonozuzayuu peannsyercs NoCpeACTBOM BBEJICHUS 3JIEMEHTOB COAEP KAHMS,
MOCBSAUIEHHBIX AKOJIOTMYECKUM HpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKM MU TEXHOJOTUH, a TakKe OOCYKIEHHS MpoOJIeM palruOHAIBHOIO
MPUPOAOIOIB30BAHMS U KOJIOTHYECKOM 0€30MaCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpeaHero oOuiero
oOpa3oBaHusl ABIAIOTCS (u3nueckue Teopun (PpopMUpOBaHME TPEACTABICHUNA O
CTPYKTYp€ MOCTpOeHUsl (U3HUECKOH TEOpUHu, pPOiH (PyHIaMEHTANIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, I'PaHUIAX MPUMEHHUMOCTU
TEOpUH, AJIsl OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUHN U MPOIECCOB).

CucTeMHO-/1eATeIbHOCTHBIN MOAX0/ B Kypce (PU3UMKU peasu3yeTcsl MpekJie BCEero
3a cYET OpraHu3aliy HKCIIEPUMEHTANBHON AeSATeNbHOCTH o0yuatouuxcs. s 6a3oBoro
YPOBHS Kypca PU3MKH — 3TO UCHOJIb30BaHNE CUCTEMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIa0OPAaTOPHBIX pabOT, KOTOPbIE B MPOrpaMMme Mo (pusuke 00beINHEHbI
B OO CIIMCOK YYEHHUYECKUX MPAKTUYECKUX paboT. BrleneHne B yka3aHHOM NepevHe
nabopaToOpHBIX PAadOT, MNPOBOAMMBIX JJISI KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS
y4aCTHMKaMHM 00pa30BaTEIbHOIO MpOLEcca UCXOJ U3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHalleHus kabuHeta ¢usuku. [Ipu 3TOM oGecrneunBaeTcsi OBIAJAECHNUE O0YYarOLIUMUCS
YMEHUSMU  IPOBOAUTh  KOCBEHHBIE HU3MEPEHHs, HUCCIEJOBAHUS  3aBHCUMOCTEH
($u3NYEeCKUX BEIUYUH U TOCTAHOBKY OIBITOB 10 MPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAEISETCS PELIEHUIO pacYETHBIX U KaueCTBEHHBIX 3ajad. [Ipu
TOM JJsl pacu€THBIX 3aJad [PUOPUTETOM SIBISIOTCS 33Jadydl C SBHO 3a/JlaHHOU
¢u3nyecko  MOJENbIO,  IO3BOJIAIOIIME  TNPUMEHATh  U3yYeHHbIE  3aKOHBl U
3aKOHOMEPHOCTH KaK U3 OJHOIO paszjesia Kypca, Tak U MHTErpUpys 3HAHHS U3 pa3HbIX
pa3zaenoB. [l KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJaHusl Ha OOBSICHEHHE
NpoTeKaHusl (PU3NYECKUX SIBJIEHUN U TPOLIECCOB B OKpY’KaOILIEH KU3HM, TpeOylomue
BbIOOpa (PU3NUYECKON MOJIENN JJIsl CUTYAIMH PaAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboBanusmu OI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrieueHHo y4eOHOoro npoiecca 6a3oBblil ypoBeHb Kypca (GU3UKU HA YPOBHE CPEIHETO
o0mero o0pa30BaHus JOJDKEH M3y4aTbcs B YCIOBHSIX NMPEAMETHOro KaOumHeTa (hU3UKH
WIN B YCIIOBUSIX HHTETPUPOBAHHOTO KaOHWHETa MPEMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
B kabunere ¢u3uku J0MKHO OBITH HEOOXoAMMOE JaboparopHoe 000pyIOBaHHE s
BBIMOJIHEHUSI YKa3aHHBIX B MpOrpamMme Mo (hu3MKe yYeHHYECKUX MPaKTHUYECKUX padboT U
JIEMOHCTPAIIOHHOE 000pyA0BaHUE.

JleMoHCTpaionHoe o0opynoBanue (HOPMUPYETCS] B COOTBETCTBUH C NMPUHIIUIIOM
MUHUMAJIbHOW JOCTaTOYHOCTH M OOECIIEUMBAET IIOCTAHOBKY IE€PEUYHUCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpAMM [UIS HCCIEIOBAHUA H3Y4aeMbIX
SBJICHUI M TPOILIECCOB, SMIMPHUECKUX U (PYHAaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHX
IIPUMEHEHHM.



JlabopaTtopHoe  oOopyAoBaHuE [UIsI  YYEHHUYECKHUX  NPAKTHUUECKUX  paldoT

(dopmMupyeTcs B BHJIE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacdy€Te OJHOTO
KOMIUIEKTa Ha JBYyX oOOydammuxcs. TemMaTH4ecKhue KOMIUIEKThI J1abopaTOPHOTO

000pyA0BaHMSI OJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX
u 1UPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTENIbHBIX CHUCTEM B BHJIE
M (pOBBIX JIabOpaTOPHUH.

OCHOBHBIMHU LIETSIMU U3Y4YE€HUS PU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCS:

(dhopMHUpOBaHUE UHTEPECA U CTPEMJICHUS O0YYaIOIUXCSl K HAYYHOMY U3YYEHHIO
MPUPO/BI, Pa3BUTHE UX UHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEACTaBICHUM O HAyYHOM METOAE MO3HaHWs W (opMHUpOBaHUE
HCCIIE0BATEIbCKOIO OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMHUpOBaHME HAYYHOI'O MHUPOBO33PEHUS KaK pe3yjbTaTa HU3Y4YEHHUS OCHOB
CTpOEHUsl MaTepUH U (PyHAAMEHTAJIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHuEe yMEHUIl OOBACHATH SIBICHUS C MCIOJB30BAHUEM (U3MYECKUX
3HAHUHM U HAy4HBIX JOKAa3aTEJIbCTB;

dbopMupoBaHUE TPEACTABICHUA O pPOAM (PUIUKU AN PA3BUTUS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH.

JlocTmkeHne HJTHX Ieleld oOecrneunBaeTcs pelieHueM CIeAyoNuX 3a1ad B
npolecce U3ydeHus Kypca GU3MKU Ha YPOBHE CpeIHEro oo1ero oopa3oBaHus:

npuoOpeTeHrne CHUCTeMbl 3HAHUN 00 OO0IMX (PUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHUsAX, BKIIOYas  MEXaHUKy, MOJEKYJSIpHYI0  (PU3HKY,
ANEKTPOANMHAMUKY, KBAHTOBYIO (DM3UKY U AJIEMEHThI aCTPOPU3UKH;
(dbopMUpOBaHUE YMEHUN MPUMEHSATH TEOPETUUYECKUE 3HAHUS JUIsl OObSICHEHHS
¢bu3nuecKux SBJICHUI B MPUPOJE U IS NPUHATHS MPAKTHUECKUX PEIICHUN B
MOBCEIHEBHOM JKU3HU;

OCBOCHHE CITIOCOOOB PEIIEHUsI PA3IMYHbIX 33Jla4 C SIBHO 3a/laHHOM (uU3NYecKoi
MOJIeJIbIO, 3a/1ay, MOAPa3yMEBAIOIINX CaMOCTOATENbHOE co3AaHue (HU3MIECKOn
MOJIEJIY, aIeKBaTHOM YCIIOBUSIM 3a]1a4H;

NOHMMaHWE (PU3UYECKUX OCHOB U TPUHIIMIIOB JEHCTBUS TEXHHUYECKHUX
YCTPOWCTB M TEXHOJOTMYECKUX MPOLECCOB, MX BIHSHUS Ha OKPYKAIOILIYIO
cpeay.

OBJIQJICHUE METOJAMH CaMOCTOSITEIbHOTO IUIAHUPOBAaHUS U MPOBEICHUSA
(GU3MUeCKUX OKCIEPUMEHTOB, aHallM3a W UWHTEpHIpeTanuu WHOOPMAINH,
ONPEAEIIEHUS TI0CTOBEPHOCTH MOJYYEHHOIO PE3yJIbTaTa;

CO3JIJaHME YCJIOBHM JUI PAa3BUTHUS YMEHHUH MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOM JEATEIHHOCTH.

Ha wusydyenne ¢usuku (0a30BbIi YypOBEHb) Ha YPOBHE CpEIHEro O0OIIero
oOpazoBanusi otBoautcs 136 wacos: B 10 kimacce — 68 wacoB (2 ywaca B Hezaeno), B 11

KJ1acce — 68 yacoB (2 Jaca B HEJIEIO).
[Ipenmaraemblii B mporpaMme 1o (QHU3MKE TMEpedeHb JTa0OpaTOpHBIX |

MPAKTHYECKUX PaboT SIBISIETCS PEKOMEH/I0BAaHHBIM, YUUTENb JeJaeT BHIOOp MPOBEACHUS



nabopaTopHBIX pabOT W  OMBITOB C YYETOM HWHIUBUAYAIBHBIX OCOOCHHOCTEH
o0yyJarouuxcsi.



COILEPKAHUE OBYYEHUS
10 KJIACC
Pazngen 1. @usuka ¥ MeTOAbI HAYYHOI' O MIO3HAHMS
®dusuka — Hayka o npupoae. HayuHble METOABI MO3HAHHS OKpYXKarolero mupa. Poib
AKCIIEPUMEHTA U TEOPUHU B MPOIECCE MO3HAHUS TPUPOIbI. DKCIIEPUMEHT B (DU3UKE.
MonenupoBanue (pu3nUecKux sBIIeHUH U mpoueccoB. Hayunsle runoressl. duznyeckue
3aKOHBI WU TEOpPHH. ['paHUIBI NPUMEHUMOCTH (UBUYECKUX 3aKOHOB. [IpuHIMI
COOTBETCTBHUS.
Ponb m mecto ¢u3MkM B (QOPMUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MHUpa, B
MPAKTUYECKOUN ACATETbHOCTH JIFOICH.
Jlemoncmpayuu
AHanoroBbsie U IUPPOBBIC U3MEPUTEIHHBIC MPUOOPHI, KOMITBIOTEPHBIC TATUYUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aABuKeHHE. OTHOCUTEIBHOCTh MEXaHUUYECKOTO IBMXKEHUs. CucTtemMa
orcyéra. Tpaekropus.

[Tepemernienue, CKOPOCTh (CPEeaHsISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MaTepuaibHOM TOYKH, HX MPOCKIMM Ha OCU CHCTEeMbl KoopauHaT. CloKeHue
NEePEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpEHHOE TMPSMOJMHEHHOE JABWXKeHue. [ 'paduku
3aBUCUMOCTHU KOOPJIMHAT, CKOPOCTH, YCKOPEHHMS, IyTH U TMEPEMEUICHHUS MaTepUaIbHOMN
TOYKH OT BPEMEHH.

CBoboaHOE masieHne. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuneitnoe nsmxeHue. J[BUKEHUE MaTEpPUATbHOW TOUKH MO OKPYKHOCTH C
MOCTOSIHHOM TT0 MOJTYJIIO CKOPOCTBhIO. YTJI0Basi CKOPOCTh, JIMHEWHAsi cKopocTh. [lepron u
gacToTa oOpamieHus. L{eHTpocTpeMHuTEeNbHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIHUIAOMETp, JBUKEHUE
CHapsJIOB, IIEMTHbIC U PEeMEHHBIE TIepeIayu.

Jlemoncmpayuu

Mogens cuctemMbl OTCYETA, WUIIOCTpALMS KUHEMATHUUYECKHUX XapaKTEPUCTHK
JBWKCHUS.

[IpeobpazoBanue ABMIKEHUN ¢ UCTIOIB30BaHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBrxeHuss Tena, OpOIIEHHOTO TIOA YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepeHune yCKOpeHHs CBOOOIHOTO ITaICHHUS.

Hanpasnenne ckopocTy npu IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuti sxcnepumenm, rabopamoprsie pabomol

N3ydyeHue HEPAaBHOMEPHOTO JBWIKEHHMS C LEJIbK OINPEACIICHUS MIHOBEHHOMN
CKOpOCTH.

HUccnenoBaHne COOTHOLICHUS MEXKIYy NyTAMH, NOPOWJCHHBIMU TEIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXKYTKA BPEMEHU IMPU PABHOYCKOPEHHOM JABUKEHHUU C
HAa4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.



N3yueHne NBUKEHMS IIApUKa B BA3KOM KUJIKOCTH.

N3ydenue nBukeHus tena, OpouIeHHOro rOpU30HTAIbHO.

Tema 2. /lunamuxa

[Ipuannn otHocurensHOcTH [Mamwites. Ilepseii 3axkon Herotona. MHepuuanbHbie
CHUCTEMBI OTCUYETA.

Macca tema. Cuna. Ilpuniun cynepno3uuuu cuil. Bropoit 3akoH HeroToHa miis
MarepuaibHON TOUKH. TpeTuii 3akoH HproTOHA AJ1s1 MaTEpUATBHBIX TOYEK.

3akoH BceMHUpHOro Tarorenus. Cuna tsxectd. [lepBas kocMuUecKast CKOPOCTb.

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

Tpenue. Bunel TpeHust (mokosi, ckoibkeHus, kadeHus). Cunma tpenus. Cyxoe
Tperue. Cuiia TpeHUs CKOJbXEeHHs U cuia TpeHus nokos. Koadduuuent tpenus. Cumna
CONPOTHUBIICHMS IPU IBHKECHUU TEJA B )KMJIKOCTH WJIH ra3e.

[TocTynarenbHO€E U BpaliaTelbHOe IBHKEHUE a0CONMIOTHO TBEPAOIO TeNa.

MOMEHT cuJIbl OTHOCUTENBHO OCH BpaiieHus. [lnedo cunbl. YcnoBus paBHOBeCHs
TBEPAOIO Tena.

TexHnueckne ycTpoicTBa U NPAKTUUECKOE NPUMEHEHHE: MOAIIUITHUKY, TBUKECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHre NHEpLUH.

CpaBHeHuE Macc B3aUMOJECHCTBYIOIIMX TEJI.

Bropoi 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHnue cui.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JepopMaIuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MOABEME U aJACHUH.

CpaBHeHUE CUJI TPEHUS TOKOSI, KAUEHUS U CKOJIb)KECHHSI.

VYcnoBust paBHOBECUs TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul

Nzydenne nBukeHus: Opycka 1Mo HaKIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT uX JaehOopMaIlnu.

UccnenoBanue ycinoBuil paBHOBECHS TBEPAOIO TeJa, UMEIOIIETO OCh BPAIICHUS.

Tema 3. 3akonvl coxpanenusn é mMexaHuke

Nmnynsc mMaTepualibHOW TOUYKH (Tesla), CUCTEMbl MaTEepHAIbHBIX TOYEK. Mmmyibce
CWIbl M H3MEHEHHME HMITyJIbca Tela. 3aKOH COXpPAaHEHUs HuMIyJbca. PeakTuBHOE
IBHYKECHHUE.

PaGora cunbl. MOIIHOCTH CHIIBI.

Kunernueckass »oSHeprusi MaTepualibHOW TOYKW. TeopemMa 00 UW3MEHEHUU
KUHETHUYECKON SHEPTHUU.

[lorenumanbHas sHeprus. [loTeHumanbHass >HEPrus ymnpyro ae(GopMHUpPOBAHHOM
npyxunbl. [loTeHnnanbHas sHEPrHst Teaa BOIM3H MOBEPXHOCTH 3€MITH.



[loTeHuanbHble 1 HEMOTEHIMANIbHBIE CUIIbl. CBS3b paOOThI HEMMOTEHIUAIBHBIX CHJI
C U3MEHEHHEM MEXaHMUYECKOW 3HEPIHM CUCTEMBI TeJl. 3AaKOH COXPAaHEHUsI MEXaHUYECKON
JHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMED,
MIPYKUHHBINA MTHCTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa nmoTeHMANIBHON SHEPTUU B KHHETUYECKYIO M OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomul

N3yyenne abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOUIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

NccnenoBanue cBs3u pabOThI CUIIBI C U3MEHEHHEM MEXaHUYECKOM SHEPruu Tella Ha
MIPUMEPE PACTSIKEHUS PE3UHOBOIO KI'yTa.

Paszpnen 3. MosiekyasipHasi pu3nKa ¥ TEPMOAUHAMMKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpPUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep ABWKEHHUS U
B3aUMOJICVCTBHUSA YaCTHUIl BeecTBa. MoJenn CTpOEHUs ra30oB, JKUJIKOCTEW U TBEPABIX TEI
U 00BbsiICHEHHE CBOMCTB BellleCTBa HA OCHOBE 3TUX MoJienei. Macca u pazMepbl MOJIEKYI.
KonnuectBo BemectBa. [locrosunas ABorazapo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Lenbcus.

Mogens uneanbHOoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KMHETUYECKON
TEOpUU HJICATHHOTO raza. AOCONIOTHAsS TeMmIepaTypa Kak Mepa CpelHel KMHETUYECKOH
SHEPTUM TEIUIOBOro ABWKEHHUs 4vacTul] rasa. Illkama temnepatyp KenbBuna. ['a3oBble
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon J[lanbroHa. W3omponecchl B
UJealIbHOM Ta3e C MOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. ['paduueckoe npencraBieHue
M30MPOIIECCOB: U30TEPMA, U30X0pa, n3obapa.

TexHuueckue ycTpoiicTBa U MpaKTHUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIIME UCKPETHOE CTPOEHHUE BeliecTBa, (GoTorpaduu MoKy
OPraHUYECKUX COCIUHEHUN.

OmnbiTel 0 UG GY3UN KUAKOCTEH U Ta30B.

Mopenb OpOYHOBCKOTO JBHMIKCHHS.

Mogens onbita IITepHa.

OnbITHI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOICHCTBUSL.

Mogenp, WLTIOCTpUPYIOLIAs NPUPOY AABICHHS ra3a HA CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOLIME  YpaBHEHUE  COCTOSHUS  HJEAIbHOTO  rasa,
H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul



Ornpenenenrie Macchbl BO3/lyXa B KJIIaCCHOW KOMHAaTE Ha OCHOBE U3MEpPEHUM 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEPATyPhl BO3IyXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKy TapaMETpaMu COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoouHamurku

TepmonnHamuueckass cucTteMa. BHYTpeHHsAsI DJHEpruss TEPMOIUHAMUYECKOU
CUCTEMBl M cmocoObl ¢ u3MeHeHus. KommdecTBo TemnoTel U pabora. BHyTpeHHss
SHEpPrus OAHOATOMHOIO HMICAIBHOTO ra3a. Buabl Teronepenayu: TEIIONPOBOAHOCTB,
KOHBEKIIUS, U3JIyYEHHE. Y JeIbHAs TEINIOEMKOCTh BelecTBa. KonmM4ecTBO TEmOTH Mpu
TEeIIonepeaaye.

[Tonsatue 06 aguadatHoM mporiecce. [lepBriii 3akoH TepmoauHaMuku. [IpumeHeHue
MEePBOr0 3aKOHA TEPMOJMHAMHKMA K wH3o0mpolieccam. ['paduueckas HHTEpHpeTarus
paboThI Taza.

BTtopoii 3akon TepmoaunamMuku. HeodpatuMocTh Mpo1ieccoB B MPUPOJIE.

TernnoBeie MammHbl. [IpuUHIUNBI ASHUCTBUS TEIJIOBBIX MamuH. [IpeoOpazoBanus
SHEPTUH B TEIJIOBBIX MamnHax. KoaphuiueHT nose3Horo ASMCTBUS TETUIOBOM MAIIWHBI.
Huxn Kapuo u ero xodhPUIIMEHT MONE3HOTO ACUCTBUA. DKOJOTUYECKHE MPOOIEMBI
TETUIOPHEPTETUKHU.

TexHuuecknue yCTpouCTBAa M MPAKTUYECKOE MPUMEHEHUE: IBUTATEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHHUK, KOHAULIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEeHHEN SHEPIHM Tesla MPU COBEPIIEHUU pabOThI: BBUIET MPOOKHU
u3 OyTBUIKM MMOJ ACMCTBHEM C)KATOrO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOH TpyOke
nyTEéM TpeHUS (BUICOAEMOHCTPALINS).

N3menenne BHyTpeHHEH Heprun (TeMIiepaTypbl) Tella pH Terionepeaaye.

OnbIT 110 a1MabaTHOMY PACIIUPEHHIO BO3IyXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mopnenn mapoBoi TypOWHBI, JBUTATeNsi BHYTPEHHETO CrOpaHHs, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3mepeHne yaenpHOM TeMIOEMKOCTH.

Tema 3. Aepezcammusvte cocmoanusn geugecmea. Pazosvie nepexoovl

[TapooOpazoBanne u koHjeHcaiusi. Mcmapenue u kureHue. AOCONIOTHas U
OTHOCHUTEIIbHAsl  BIIAXXHOCTh Bo3ayxa. HacelmenHsld map. VYaenbHas —TemioTa
napoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUIICHHSI OT JaBJICHUSI.

TBépmoe Teno. Kpucramnmueckne u amopdHble Tena. AHU30TPONUS CBOWCTB
kpuctaioB. JKugkue kpucrtamibl. CoBpemeHHble MaTepuanbl. [lmaBienwe u
KpUCTaM3anus. Y aenbHast Teriora masieHus. CyOonumanus.

YpaBHEHHE TEIUIOBOTO OaaHca.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHHE. TUTPOMETP U
TICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TOJIYYEHUS COBPEMEHHBIX MaTepHalIOB, B TOM
YyHCJie HaHOMAaTePHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHM»XeHHOM JaBJICHUU.



Cnoco0Obl U3MEpEeHHUs BIAXKHOCTH.

HaGmronenne HarpeBaHusl ¥ IUIaBJIEHUS! KPUCTAJUIMUECKOTO BEILIECTBA.
JleMoHCTpanus KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomul

N3mepenne OTHOCUTENIBHON BIIAXKHOCTH BO31yXa.

Pa3znea 4. DieKkTpoaMHAMHUKA

Tema 1. Inekmpocmamuxa

DJIeKTpu3auus Tela. DJNEKTpUYECKUW 3apsan. [[Ba Buaa BIEKTPUYECKHX 3aPsJIOB.
[IpoBOAHMKH, TUANEKTPUKH MU TOJYIMPOBOJHHUKU. 3aKOH COXPAHEHHUS JJICKTPUUYECKOTO
3apsna.

B3anmopeiicteue 3apsnoB. 3akoH Kynona. TodedHbId 3IEKTpUYECKH 3apsial.
DnekTpuyeckoe nojie. HanpskEHHOCTH aniekTpuyeckoro noiist. [IpuHuun cynepno3uunu
INEKTPUUCCKUX TTOJIeH. JInHUKM HAnpsHKEHHOCTH SJIEKTPUUYECKOTO TOJIS.

PabGota cunm snekrpoctatuyeckoro mois. [lorenmuan. PasHocTh moTeHIMATOB.
[IpoBogHWKM W JAMAIEKTPUKKA B DIIEKTPOCTaTHUECKOM Tmoje. Jludnexkrtpuyeckas
MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. OJIEKTPOEMKOCTh IUIOCKOTO KOHJEHcCATopa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuueckue yCTpOICTBA M NPAKTHUYECKOE IPUMEHEHHE:  DIIEKTPOCKOI,
ANEKTPOMETP,  DIJEKTPOCTATHYeCKas  3aluTa,  3a3eMJIEHHE  DIIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN aIIapar, CTPYWHbINA IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO U IPUHLIMUIT JEUCTBUS AIIEKTPOMETPA.

B3anmMopeiicTBue HaIeKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TElL.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE.

DJeKTpocTaTuyecKas 3allnTa.

JIMANEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcAaTopa OT IUIOLIAAY IUIACTHH,
PacCTOSIHUS MEXy HUMU U JTUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3mepenne anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmosannwtit 3nekmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DIIEKTPUUECKUI TOK. YCIIOBHSI CYILLIECTBOBAHUS AJNEKTPUUECKOTO TOKa. MIcTOUHUKH
Toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsxenne. 3akon Oma a1 ydacTKa LETIH.

DNEKTPUUECKOE  CONPOTHUBIEHUE.  YJIEAbHOE  CONPOTHUBJICHHE  BEIECTBA.
[TocnenoBarenbHOE, MapayieibHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora snexrpudeckoro Toka. 3akon J[xoymns—JIenma. MoHOCTh 3JIEKTPUIECKOTO
TOKA.



DNeKTpOJBUKYIas CHUjla U BHYTPEHHEE CONPOTHUBIIEHHE MCTOYHHMKA TOKA. 3aKOH
OmMa 1151t moJTHOM (3aMKHYTOM) AeKTpruyeckoi nenu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAs NMPOBOJAMMOCTH TBEPHABIX METAUIOB. 3aBUCUMOCTH COIPOTHUBIICHUS
METaJNIOB OT TeMIiepaTtypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUI TOK B BakyyMme. CBOMCTBA JJIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoObcTBEHHas! M MPUMECHAsl MPOBOJUMOCTD MOJIYIIPOBOIHUKOB.
CaoiicTBa p—n-nepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B PaCTBOpaxX M pacIulaBax 3JICKTPOIUTOB. DIIEKTPOJIUTHYECKAS
quccounanus. JJIEeKTPOJIn3.

OneKTpuuecKuil TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psii.
Momnnus. [1na3zma.

TexHudeckne ycTpoMCTBAa M MPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, IEKTPOOCBETUTEIbHbBIE
npuOOpbl, TEPMOMETP  CONPOTUBIIEHHUS, BAaKyyMHBIM  JHOJ, TEPMHUCTOPHI U
(bOoTOpE3UCTOPHI, MOTYITPOBOJHUKOBBIN 110/, TaJIbBaHHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSDKEHUS.

3aBUCHUMOCTbD CONPOTHUBIICHUS IWJINHIPUYECKUX IPOBOIHUKOB OT JIJIMHBI, IUIOLIAAN
NIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMemaHHOE COeIMHEHNE NTPOBOIHUKOB.

[Ipamoe  u3MepeHuMe  SIEKTpOABMKYyIIeM  cuwibl.  KopoTkoe — 3aMblkaHue
raJIbBAHMYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPBI.

IIpoBOOMMOCTB 2JIEKTPOIUTOB.

N ckpoBoil pa3psi M NPOBOAUMOCTD BO3yXa.

OaHOCTOPOHHSAA IPOBOJUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3y4yeHne cMEemaHHOro COEAUHEHUS PE3UCTOPOB.

N3MmepeHue aJIEKTPOABMKYIIEH CHIIBI HCTOYHHMKA TOKA M €r0 BHYTPEHHEIO
COIIPOTHBIICHHUS.

Habmronenue snekrposusa.

MexnpeamMeTHbIe CBA3U

Wzydenue kypca pusuku 6azoBoro ypoBHs B 10 Kiacce oCymecTBIsIeTCs ¢ YIETOM
coJiepKaTeIbHBIX MEXIIPEIMETHBIX CBSI3eH ¢ KypcamMHM MaTeMaTHKH, OMOJIOTHU, XUMHH,
reorpadyy U TEXHOJIOTHH.

Mesicnpeomemnvie nonamus, CBS3aHHBIE C UW3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUA: SIBJICHHE, HAY4YHBIH (akT, runoresa, pu3nyeckas BENMYHMHA, 3aKOH, TEOPHS,
HaOJI0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, MO/IETh, U3MEPEHHE.

Mamemamuxka: pelnieHne CUCTEMBbl ypaBHEHUWH, JHMHeHHas (yHKIus, mapadosna,
runepboina, ux rpauku U CBONCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMU: CHHYC, KOCHUHYC,
TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M HX
IIPOCKLIUU HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.



buonocus: Mexanuyeckoe ABWKEHHUE B JKUBOW mpupoae, auddysusa, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB (BUIbBI TEIUIONEpPEIay, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TEN, KHUIAKOCTEH M Ta30B,
IMIEKTPUUYECKUE CBOMCTBA METAJIJIOB, DJIEKTPOIUTHIECKAS TUCCOIMAIINS, TahBaAHUKA.

l'eoepaghus: BIaxXHOCTb BO3AyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeusa: mpeoOpa3oBaHUE BM)XEHHH C HMCIOJb30BAHUEM MEXAaHU3MOB, YUYET
TPEHUsT B TEXHUKE, MOJIIUIHUKH, HCIOIb30BaHUE 3aKOHA COXPAHCHHS HMITyJibca B
TeXHUKe (pakeTra, BOJOMET W JApPYrue), JBHUratellb BHYTPEHHETO CTOpaHHs, MapoBas
TypOrHa, OBITOBOM XOJOIUIBLHUK, KOHJAUIIMOHEDP, TEXHOJOTHH MOTYUYEHUS] COBPEMEHHBIX
MaTepuagoB, B TOM YHKCJIE HAHOMAaTepUaJOB, U HAHOTEXHOJOTHH, DJIEKTPOCTaTUUYECKas
3a1unTa, 3a3eMJICHUE AIEKTPONpUOOPOB, KCEPOKC, CTpYHHBIN MIPUHTEDP,
3JIEKTPOHATrpEBaTENIbHBIC MPUOOPHI, DIEKTPOOCBETUTENHHBIC MPUOOPHI, TaIbBAaHUKA.

11 KJIACC
Pa3znea 4. DuekTpoaMHaMuKa

Tema 3. Macnummnoe none. INeKmpoMacHUMHAA UHOYKUUS

[TocTtossHHble MarHuThl. B3anmonelicTBHE TOCTOSHHBIX MarHUTOB. MarnuTHoe
nosie. Bekrop MarHuTHOM MHAyKUMH. [IpyHIUMI cynepno3MuuM MarHUTHBIX MOJIEH.
JIuHuy MarHUTHOM MHIYKUMK. KapTuHa TMHUNA MAarHUTHOW MHAYKIMH HOJI OCTOSHHBIX
MarHuTOB.

MarnuTtHoe 1oJie MPOBOAHMKA ¢ TOKOM. KapTWHa JNMHWNA MHIYKIMM MarHUTHOTO
10JISL JUIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJbLEBOTO ITPOBOJIHUKA, KAaTYIIKU
¢ TokoM. OnbIT DpcTena. BanmonelicTBue NpOBOIHUKOB C TOKOM.

Cunia AMniepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna Jlopenna, e€ Monynp U HampaBjeHue. [[BHykeHHe 3apsyKEeHHOM YacTULbl B
OJTHOPOJHOM MarHuTHOM moJie. PabGora cunbl JlopeHiia.

SBneHnEe 3JIEKTPOMArHUTHOW MHAYKIUU. [IOTOK BEKkTOpa MarHUTHONW WHAYKIIUH.
DNEeKTPOABUKYIIAs CUjla MHAYKIUU. 3aKOH 3JIEKTPOMAarHuTHOW nHaykuuu dapanes.

BuxpeBoe »siexkTpuueckoe Tmosie.  ODNEKTPOABMXKYIAas CHJIa HWHIOYKUWA B
MIPOBOJIHMKE, ABMKYIIEMCS TOCTYNATENbHO B OJHOPOAHOM MarHUTHOM TIOJIE.

[IpaBuino Jlenna.

WunyktuBHOCTh.  SIBI€HME  CaMOMHAYKIUU. DNeKTpOJABWXKYyIIas  cuja
CaMOUHIYKIUU.

DHeprusi MArHUTHOTO MOJISl KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MOCTOSIHHbIE MAarHUTHI,
ANEKTPOMArHUThl,  AJIEKTPOJIBUTaTellb,  YCKOPUTENIM  DBJEMEHTApHbIX  YacCTHII,
WHyKIWOHHAs MeYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHUE JEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHUY UHTYKIUA MAarHUTHOTO TOJIS.



B3anmopeiicTBue AByX NMPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JlerictBue cuibl JIopeHIIa Ha HOHBI JIEKTPOJIUTA.

SIBieHue 3IEKTPOMAarHUTHONW MHYKIIHH.

[IpaBwiio Jlenna.

3aBUCHMOCTD JJIEKTPOJABIWKYIIEH CHJIbI WHIYKIHH OT CKOPOCTHM HW3MEHEHUS
MarHUTHOIO MOTOKa.

SIBneHne CaMOVHTyKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomul

N3yueHne MarHuTHOTO MOJIsl KaTYIIKH C TOKOM.

NccnenoBanne neicTBUS NOCTOSIHHOTO MarHUTa Ha PaAMKY C TOKOM.

HccnenoBanue ABIEHUS 2IEKTPOMAarHUTHOW MHTyKIIUH.

Paspnen 5. KosiebaHusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KOEOAHUSA

Konebatenpnas cucrema. CBoOOAHBIE MEXaHUUECKHE KojeOanus. ["apMoHnyeckue
koneOanus. [lepuon, yactora, ammuuTyna U (asza xoneGanuil. [Ipy>KUHHBI MasTHHK.
MatemaTH4eckiil MasTHUK. YpaBHEHHE TrapMOHUYEeCKUX Kojebanuil. IlpeBpaienue
SHEPTUU NPU FAPMOHUYECKUX KOJIEOaHUSIX.

KonebarenbHblii kKoHTYp. CBOOOHBIE 3IE€KTPOMATHUTHBIE KOJIEOaHUs B UICATbHOM
KOJIEOATEIbHOM KOHTYpe. AHAJOTUS MEXAY MEXaHHYECKUMH M 3JIEKTPOMArHUTHBIMHU
konebanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUS DSHEPIMM B UACATBHOM
KoJIe0aTEeIbHOM KOHTYpeE.

[IpencraBnenue o 3aryxaroumx KojieOaHUsAX. BbIHYXIEHHBIE MeEXaHUYECKUE
kosiebanus. Pezonanc. BeIHy X /I€HHbBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CHHYCOUIAIbHBIA NIEPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO
TOKA. AMIUIUTYTHOE U IEUCTBYIOUIEE 3HAUCHHUE CHUJIBI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBojacTBo, mepenaya W TOTpEOJIEHUE BIEKTPUUECKOM
SHEPTUM. OKOJOTMYECKHE PUCKU MpHU MPOU3BOJACTBE 3JekTposHepruu. Kynbrypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCEIHEBHOM KU3HHU.

TexHuueckue ycTpoNCTBAa U MPAKTUUECKOE MPUMEHEHUE: IIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKa, INHUM 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanue mapamMeTpoB  KoieOaTeNbHOW  cHUCTEMbl  (MPYXUHHBIA — WMITU
MaTeMaTU4YEeCKUN MasATHHK).

HaG:mroienre 3aTyxarwmux KojaeOaHu.

NccnenoBanne cBONCTB BHIHYKICHHBIX KOJICOAHUH.

Hab6mroienue pesonaHnca.

CBOOOTHBIC PJIEKTPOMATHUTHBIC KOJICOAHMSI.

OcuuninorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKAa W HAMNPSDKEHHS OT BPEMEHHU) IS
ANEKTPOMATHUTHBIX KOJICOaHMIA.

Pezonanc mnpu  mocnenoBaTENbHOM — COCAMHEHHWHM  PE3UCTOPA,  KaTYyIIKH
WHIYKTUBHOCTH U KOHAEHCATOPA.



Mopenb IMHAM 3JIEKTPOIIEpEaAYH.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomul

NccnenoBanue 3aBUCMMOCTH NIEPUOJA MAJIBIX KOJEOAHUN Ipy3a HA HUTH OT JIJIMHBI
HUTHU U Macchl Ipy3a.

HccnenoBanne nepeMEHHOTO TOKa B ILENM W3 MOCIEAOBATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIKN U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbLE 60JIHbI

Mexanudyeckrue BOJIHBL, YcJIOBUSL — pacnpoctpaHeHus. Ilepuon.  CkopocTh
pacnpocTpaHeHus U JUIMHA BOJHBL [lonepeuHsie U mpoaoibHbIE BOJHBL. MHTEephepeHus
U AUPPaKIUs MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. ' poMmkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. YCIOBUS U3IYYEHHUS DSJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrtamusi BektopoB E, B, V B snmekrpomarnutHOi BosHe. CBo#cTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpeloMJIeHHe, MOoJspu3anus, JUppaxKius,
uHTepdepennns. CKOpoCcTh 3IEKTPOMArHUTHBIX BOJIH.

[lkana 5JI€KTPOMAarHUTHBIX BOJH. I[IpUMeHeHHEe »AIEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIBI paanoCBsA3M U TeneBUaeHUs. Pagronokanms.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPeIbl.

TexHnuueckue ycTpolcTBa M MNPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTBI, YJIbTPa3BYKOBas [MAarHOCTMKAa B TEXHHMKE W MEIWLMHE, pajap,
paauonpuéMHHUK, TeJIeBU30p, aHTeHHa, Tejaedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE MOTNIEPEYHBIX U MPOJIOJIbHBIX BOJH.

Konebmromieecs Teno Kkak UCTOYHUK 3BYKA.

Habmronenue oTpakeHus: U IPEeTOMIICHNS MEXaHUYECKUX BOJIH.

Hab6monenue nareppepeHunn u qudpakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmroenue cBsi3u rpOMKOCTU 3BYKa U BBICOTBHI TOHA C aMIUIUTYJOM M 4acTOTOU
KoseOaHu.

UccnenoBanre CBOWMCTB 3IEKTPOMArHUTHBIX BOJH: OTPaXKEHHE, MPEIOMIICHUE,
noJispu3anus, Tudpaxius, HHTEpPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonMHENHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOU
cpene. JIyd cBera. ToueyHbId ICTOYHHK CBETA.

OTtpaxeHnue cBeTa. 3aKOHBI OTpakeHusi cBera. llocTpoeHue wu3zo0paxkeHUl B
IIJIOCKOM 3€pKalle.

[Ipenomnenue cBera. 3aKOHBI IMPETOMIICHHS cBeTa. AOCONIOTHBIA IOKa3aTesb
npenomiieHus.  [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHBIM  yroa  MOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CiioxkHbIN cocTa 6enoro ceera. L{ser.



Cobuparomue u paccenBaronie JuH3bl. ToHkas nuH3a. DOKYCHOE paccTOSHUE U
onTHYecKas cuiaa TOHKOM JuH3blL. IlocTpoeHne wu300pakeHU B COOMpAIOMIMX U
paccenBarOmUX JuH3aX. @opMyJia TOHKOHU JIMH3bL. Y BEJTUYEHHE, 1ABAEMOE JIMH30M.

[Ipenensr TPUMEHMMOCTH T€OMETPHUYECKOU ONTUKH.

BonnoBast ontuka. Unrepdepennus cBera. KorepeHTHbIE MCTOYHUKU. Y CIOBHS
HaOIIOJICHNs MAaKCUMyMOB W MHHHUMYMOB B HHTEP(PEpPEHIIMOHHON KapTUHE OT IBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus ceta. JudpakiuonHas peméTka. YcaoBUE HAONIOIEHUS TIaBHBIX
MaKCUMYyMOB TIpH NaJICHUU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, MPOCKIMOHHBIN amnmapar, MUKPOCKOI, TEJIECKOIN, BOJOKOHHAs OITHKA,
IU(ppaKUOHHAs pelIeéTKa, MOISIPOUL.

Jlemoncmpayuu

[IpssMonuHENiHOE  pacHpoOCTpaHEHHE, OTPAKEHWE U NPEJIOMJIEHHWE  CBETA.
OnTtuueckue nTpubdOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mozenp cBETOBOA.

UccnenoBanre cBOMCTB M300paKeHHH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6mronenue unrepdepenmm crera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[TonyuyeHue criekTpa ¢ HOMOILBIO TPU3MBI.

[Tonydyenue criekTpa ¢ TOMOIIBIO JUPPAKITMOHHON PEIIETKH.

Habmroienue nonspuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3mepenue nokaszaTesns IpesioMIIEHUs CTEKIIA.

UccnenoBanue cBONCTB M300paXKeHUN B JTMH3aX.

Habmronenue nucnepeuu cBera.

Pa3znen 6. OcHOBBI cClIeIHAJIBHON TEOPUH OTHOCUTEIBLHOCTH

['panuibl TPUMEHUMOCTH KJIacCHMYeCKOoW MexaHukd. [locTynarel crnenuaibHOMN
TEOPUU OTHOCUTEIBHOCTU: HWHBApPUAHTHOCTb MOZYJSl CKOPOCTHM CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEJILHOCTH DUHINITEeHHA.

OTHOCUTENBPHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHM M COKpAILEHHE
JUTUHBI.

DHeprusi U UMIYJIbC PEASTUBUCTCKON YaCTHUIIBL.

CBsi3b Macchl C DPHEPTHEN M UMIIYJIbCOM PEISTUBUCTCKONM YacTUIbl. DHEPTHs
MTOKOSI.

Paszpnen 7. KBantoBasi pusuka
Tema 1. dnemenmeol kearnmoeoit onmuxu



®otonsl. Popmyina [lnanka cBA3M 3HepruM (QoTOHA C €ro YacTOTOH. DHEprus u
UMITyJIbC (pOTOHA.

OtkpeiTue u uccnenoBanue ¢orodpdexra. Onbitel A. I'. CronmeroBa. 3aKoHBI
¢dortoapdexra. VYpaBHenue OiiHmiTelHa s Qororddekra. «KpacHas TrpaHuLa»
dboTorddekra.

JaBnenue ceera. OnwiTel [1. H. JIeOenera.

XHAMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpoWCTBa M MPAKTHUYECKOE TMPUMEHEHHE: (OTODIIEMEHT,
(dboToIaTUMK, COHEeUHas OaTapes, CBETOAMO/.

Jlemoncmpayuu

®oTod(ppeKT Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.

NccnenoBanue 3akoHOB BHeLIHEro (GoTo3ddexra.

Cseronuon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdpopraa mo paccesHuIO o -4acTHII.
[Inanerapuas mozaens atoma. Iloctynarel bopa. U3nydenue u nornouienue (GOTOHOB MpU
IepexoJie aroMa € OJHOTO YPOBHS SHEpruu Ha Apyroil. Bunbel cnekrtpoB. CrekTp
YPOBHEH 3HEPrur aToMa BOJIOpOJa.

BosiHoBble cBoiicTBa wactuil. Bosnnbsl ge bpoitnsa. KopnyckymsipHO-BOJIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TyUYCHHE.

TexHnueckne ycTpoNCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAJIbHBIA aHau3
(ciexTpockom), 1a3ep, KBAaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogaens onbita Pesepdopna.

Ornpenenenrie IIMHBI BOJIHBI Ja3epa.

Habmronenre nuHeivaThIX CIeKTPOB U3ITyUYEHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopHule pabomul

Habmroienre muHeyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, [OKa3bIBAIOLME CIOXHOCTb CTpoeHHs sapa. OTKphITHE
panumoakTuBHOCTH. OmbIThl Pesepdopra mo ompeneneHHIo cocTaBa paglOaKTUBHOTO
n3nyudenus. CBolicTBa anb(a-, 6era-, raMMa-u3aydeHus. BiausHue paguoakTUBHOCTH Ha
YKUBbBIC OPTaHU3MBI.

OtkpeiTe TpoTOHa U HeWTpoHa. Hyxmonnas wmogmens sapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Tomnsl.

Anbda-pacnan. DIEKTPOHHBI U MO3UTPOHHBIN Oera-pacman. ['amMma-uzinydeHue.
3aKOH paJIMOaKTUBHOIO pacmaja.

DHeprus CBsi3U HYKJIOHOB B sifpe. SnepHsie cunbl. Jledext maccsl sapa.
SnepHble peakuuu. /leneHue u CUHTES SIED.



SAnepuslii peaktop. TepmosinepHblii cunTe3. [IpoOieMbl U NEPCIEKTUBHI 5IEPHON
SHEPreTUKU. DKOJOTUYECKUE ACIIEKTHI SIIEPHOM SHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPHITHE MO3UTPOHA.

MeTto1b1 HAOIOEHUS M PErUCTPALUU AIEMEHTAPHBIX YACTHII.

dyHIaMEeHTaIbHBIE B3aUMOJIeHCTBUS. EAMHCTBO (hr3mveckoit KapTUHBI MUpa.

TexHuueckue ycTpoiicTBa M MpaKTUYECKOE MPUMEHEHHE: JI03UMETp, Kamepa
Bunbcona, sinepHblii peakTop, aToMHast 6omOa.

Jlemoncmpayuu

Cu€TuMK MOHU3UPYIOUIUX YACTHLI.

Yuenuuecxuii sxcnepumenm, nabopamopnvie pabomul

NccnenoBanue TpekoB yacTull (110 TOTOBBIM QoTOrpadusim).

Paspen 8. Di1eMeHTHI aCTPOHOMMH U ACTPOPU3HMKH

DTanbl pa3BUTUS acTpoHOMHU. [IpuKnagHOE M MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMMUHU.

Bun 38é31H0T0 HeOa. Co3Be3aus, ipKue 3BE3/1bI, TIJIAHETHI, KX BUIUMOE JIBUKCHUE.

CosnHeuHas cucrema.

Connue. ConHeuHasi akTUBHOCTh. MIcTounuk 3Heprun ConHia v 3B€37. 3BE3/bI, UX
OCHOBHBIE XapaKTEpUCTUKU. J[MarpaMMa «CHEKTPaJIbHBIN KJIACC — CBETUMOCTbBY. 3BE3/IbI
[JIABHOM MOCJIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl 3BE3]] IJ1aBHOU
nocJieIoBaTeNbHOCTU. BHyTpeHHee crtpoeHue 3BE3n. COBpEeMEHHBbIE MPEICTABICHUS O
IPOUCXOXKACHUU U 3BoJIOIMU CoHIA U 3BE311. DTalbl KU3HU 3BE3.

Mineunbiii Ilyts — nHama [anaktuka. Ilonoxkenwme u nBwxenue ConHua B
lanaktuke. Tunsl ramaktuk. PagumoranmakTuku W KBazapbl. UEpHBIE OBIPBI B spax
TaJIAKTHUK.

Bcenennas. Pacmmpenne Bcenennoi. 3akon Xa06ma. Pasz0eranue rajgakTHK.
Teopust bosbioro B3peiBa. PETUKTOBOE U3TyUYEHHUE.

MacmtabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménurie mpobaemMbl aCTPOHOMUM.

Yuenuueckue nabarooenus

HaGmroneHuss HEBOOPYKEHHBIM TJIa30M C  HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUI TSI OTIpeIeNICHUs MOJIOKEHUSI HeOECHBIX OOBhEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11si CeBEpHOro MOMYIIAPUS U SIPKUE 3BE3IBI.

Ha6monenus B reneckon Jlynsl, mianer, Mieunoro [lyrtu.

O6o01maoee NOBTOpeHne

Ponb ¢u3ukmM 1 acTpOHOMHHM B YIKOHOMHYECKOMH, TEXHOJIOTHUECKOM, COIMATbHON 1
ATUYECKOU cdepax NesTEeTbHOCTH YeJOBEeKa, POJib M MECTO (M3UKH U aCTPOHOMHUHU B
COBPEMEHHON HAy4HON KapTUHE MUpa, posib (U3MYECKON Teopuu B (HOPMHUPOBAHUU
MPEACTAaBICHUN O (U3NYECKON KapTUHE MHpa, MECTO (U3UYECKONH KapTUHBI MHUpPa B
00IIIeM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O TPUPO/IE.

MexnpeaMeTHbie CBA3H



N3yuenne kypca ¢pusznku 6a30Boro ypoBHs B 11 kiacce ocyniecTBisieTcs ¢ y4éToM
CoJIepKaTeIbHBIX MEXKIPEAMETHBIX CBSI3€H ¢ KypcamMu MaTeMaTUKH, OMOJIOTHUH, XUMUU,
reorpaduu U TEXHOJIOTHHU.

MeoicnpeOmemnvie nouamus, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOTO
MO3HAHMS: SIBIICHHE, HAYYHBIM (pakT, runores3a, (u3nMvecKas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOACIMPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxka.: pelieHUE CHUCTEMBbl YPaBHEHHH, TPUTOHOMETpHUYECKUE (YHKIIUU:
CHUHYC, KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO,
BEKTOPbl M HMX MPOEKIMM Ha OCH KOOPAMHAT, CJIO0XEHHUE BEKTOPOB, MPOU3BOIHBIC
dJeMEHTapHBIX (DYHKIUH, MPU3HAKUA MOJ00US TPEYTrOJILHUKOB, OINpEeIeHUE IIO0Iaan
II0CKKX (uUryp u oobEma Ted.

buonoecus: snexrpuyeckue sIBJICHUS B KUBOM MPUPOJIE, KoJeOaTEIbHbIC IBUKCHUS
B JKMBOM TPUPOJE, ONTHYECKHUE SIBJCHUS B JKHUBOM MPUPOJAC, NCUCTBHE paaUAIMU HA
JKUBBIC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KpUCTAUIMYECKasi CTPYKTypa TBEPIBIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTATUTMUECKON PEIIETKH, CIIEKTPAIbHBINA aHaJU3.

l'eoepagus: MarHUTHBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py, (OTOCHEMKA
3€MHOW MOBEPXHOCTH, MPEACKA3AHUE 3€MIICTPSCEHU.

Texnonoeua:  JIWHUM  DJEKTpONEpenad, TEHEepaTop  IEpPEeMEHHOro  TOKa,
AJIEKTPOJIBUTaTElb, UHAYKIIMOHHAS I1€4Yb, pajiap, paAUONPUEMHHK, TE€IEBU30p, AHTEHHA,
tenegon, CBU-neub, NpoeKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COTHEYHas OaTrapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOT'PAMMUBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUASA
OcBoenne yueOHoro mnpenmera «®Dusuka» Ha YpPOBHE CpEeAHErO OOIIEero
oOpazoBanusi (0a30BBI yPOBEHB) [OJDKHO OOECIEUUTHh JOCTHXKCHHE CIIEIyIOUIUX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
JIMUHOCTHBIE PE3YJIbTATHBI
JIM4HOCTHBIE pE3yNbTAThl OCBOECHMSI Y4yeOHOro mnpeaMera «DU3MKa» JOJKHBI
oTpakaTb ~ T'OTOBHOCTb U CIOCOOHOCTh  OOyYaroluxcsi  PyKOBOACTBOBAThCS
chopMUpPOBaHHON  BHYTPEHHEW  MO3MIIMEH  JIMYHOCTH, CHUCTEMON  IIEHHOCTHBIX
OpUEHTAalUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOIUX TPAJUIIMOHHBIM
LEHHOCTSIM POCCHMCKOrO0 OOIIECTBa, pacCUIMpEHUE >KU3HEHHOrO OIbITa M OMbITa
NEeSTeIbHOCTH B TPOILECCe peanu3alil OCHOBHBIX HANpaBJIEHUH BOCHUTATEIIbHON
JeSITEIbHOCTH, B TOM YHCIIE B YACTH:
1) rpaaaHCKOro BOCIIUTAHMA:
c(OpMUPOBAHHOCTh TPAXKJAHCKOW TMO3UIUU OO0ydYaroulerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IECTBa;
OPUHSTHE TPaJAULIMOHHBIX oO11edenoBeYecKux TYMaHUCTUYECKUX U
JNEMOKPAaTUYECKHUX LIEHHOCTEM;
FOTOBHOCTh BECTU COBMECTHYIO JESATEIBHOCTh B HHTEpPECax IPaKJaHCKOTO
oO1iecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNH;
YMEHHE B3aUMOJEHCTBOBATH C COLMAIIBHBIMU MHCTUTYTAaMU B COOTBETCTBUHU C UX
(GyHKIUSMU U Ha3HAaYEHUEM;
TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU I€ATEIbHOCTH;
2) NaTPHOTHYECKOT0 BOCITUTAHMS:
c(hOpMUPOBAaHHOCTb POCCUMCKON IPaXKIAHCKOM UIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJAaM, JIOCTHKEHUSAM
POCCUIMCKMX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKH;
3) TyXOBHO-HPAaBCTBEHHOT 0 BOCTIMTAHUSI:
c(hOpMUPOBAaHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBECHHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYalldl0 W TPUHUMATh OCO3HAHHBIE PELICHUS,
OpUEHTHUPYSICbh HAa MOpaJbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIE B
NEeSATEIbHOCTH YUYEHOTO;
0CO3HaHHE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUNBOTO Oy IyIIero;
4) 3¢TEeTHYECKOro BOCIIUTAHMS
ACTETUYECKOE OTHOLIEHUE K MHpPY, BKJIIOYas 3CTETHKY HAay4HOIO TBOPYECTBA,
npucyIero (pu3n4eckon Hayke;
5) TpyA0BOro BOCIIMTAHUS:
MHTEpPEeC K Pa3Nu4HbIM cepam mpodecCHOHAIBHON NESTENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKOM, YMEHHE COBEpLIaTh OCO3HAHHBIA BBHIOOP OymyIien
npoeccun U PeaTn30BbIBATH COOCTBEHHbIE JKU3HEHHBIE TNIAHBL;



TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHUI0O M CaMOOOpa3OBaHUI0 B 00JacTH
(hU3UKM HA IPOTSHKEHUU BCEH KU3HU,

6) 9K0JI0rHYeCcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh  3KOJIOTMYECKOM  KyJIbTYpbl, OCO3HAaHUE  TIJIOOAIBHOIO
XapakTepa HKOJIOTMYECKUX MPodIIieM;

IJTAHUPOBAHUE W OCYILIECTBICHHE JCHCTBUM B OKPYXAKOIIEH CpelIe HAa OCHOBE
3HAHUA LEeJIeH yCTOMYUBOrO Pa3BUTHS YEIIOBEUECTBA;

paciiMpeHue OmbITa ACSITEbHOCTH 3KOJOTMYECKON HANpaBIIEHHOCTH Ha OCHOBE
MMEIOILIUXCS 3HAHUH 10 (PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKU;

OCO3HAaHHE IEHHOCTH HAay4YHOM JAEATEeNbHOCTH, TOTOBHOCTh B MPOILECCE M3yUYEHUS
(GU3MKKM  OCYNIECTBISATh  IPOEKTHYHO M HCCIEAOBATEIBCKYIO  JESITENbHOCTh
WHJUMBHUIYaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE yUeOHbIe 1eCTBUSA
ba3oBble JJornyeckune 1eicTBUS:

CaMOCTOSITEIFHO (POPMYIUPOBATh U AKTyaJU3UpPOBATH MPOOJIEMY, paccCMaTpUBATh
€€ BCECTOPOHHE;

ONpEeACNsATh 1EJM JACSITEIbHOCTH, 3aJlaBaTh MapamMeTpbl U KPUTEPUH UX
JIOCTHIKCHUS

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTPUBAEMBIX (DU3NUECKHUX
SIBIICHUSX;

paspabaThiBaTh IUIAH PEIICHHS TMPOOJeMbl € YYETOM aHalh3a HWMEIOITUXCS
MaTepUAIbHBIX U HEMATEPHUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESITEIBHOCThH, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OIIEHUBATh PUCKU MOCIIEICTBUN IEATEIHHOCTH;

KOOPJIMHUPOBATHh M BBHIMOJHATH PabOTy B YCIOBHUSAX PEATbHOT0, BUPTYAJILHOTO H
KOMOWHHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIUICHHUE TIPH PEIICHUH KU3HCHHBIX TIPOOJIEM.

ba3oBble ucciieqoBareibCKue AeMCTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJIOTMEH, KIOYEBBIMUA TOHATUAMUA UM METOJIAMU
(bu3nuecKoi HayKH;

BJIQJICTh HABBIKAMH Y4eOHO-HMCCIICIOBATCIIBCKON M TMPOEKTHOW JESITCIIBHOCTH B
obnactu GU3HUKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB
pemieHust 3amad  (PUBHYECKOTO COJIEP)KAHUS, TMPUMEHEHUIO PA3JIMYHBIX METOJIOB
MMO3HAHUS,



BIAJAECTh BHUJAMHU JESATEIBHOCTM IO TOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHUIO B Pa3IMYHbIX YYEOHBIX CUTYalMsIX, B
TOM YHCJI€ NMPU CO3AAHUM YUEOHBIX IPOEKTOB B 00JIaCTU (PU3UKU;

BBISIBJISATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U M aKTyaJIU3UpOBATh 3a/1a4yy, BbIABUIAThH
TUNOTE3y €€ peuIeHus, HAXOAUTh apryMEHTBI JUIsl I0Ka3aTeIbCTBAa CBOMX YTBEPKICHUIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PELLIECHUS;

AHAJIM3UPOBATH TOJYYEHHbIE B XOJ€ PELICHUs 3aJayd pe3yNbTaTbl, KPUTUYECKU
OLIEHUBATh X JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U  (GOpMyJIHpOBaTh COOCTBEHHbIE 3aJaud B  00pa30BaTeNbHOMN
NeSITEIbHOCTH, B TOM YHCIIEe IPU U3YyUEHUHU (PU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, OLICHUBATh MPUOOPETEHHBINA OMBIT;

yMEThb  MEPeHOCUTh 3HAaHUS 10 (uU3MKe B  MPaKTUYECKYI0  00JacTh
KU3HECSATEIIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, MpEJiaraTh OPUTMHAIBHBIEC TOAXO/bI U PELICHHUS;

CTaBUTb IIPOOJIEMBI U 33/1a4H, JIOMYCKAIOU[UE AIbTePHATUBHbBIE PEIICHUS.

Pabora ¢ undopmanmueii:

BJIa/IeTh HAaBBIKAMHM TOJMyueHUs HHopManuu (U3HUECKOr0 COJAEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THIIOB, CaMOCTOSITEIbHO OCYILECTBISATh IOMCK, aHaJu3,
CHUCTEMATH3alMl0 W UHTEpIpeTalui0 HMHGOpPMAaLUU pa3IMyHBIX BUIOB U  (QopM
HpeCTaBICHMS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpMaLINY;

UCIIOJIb30BaTh CPEICTBA MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pelIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX 3a/1a4 ¢ COOII0ACHUEM
TpeOOBaHMI HPrOHOMMKH, TEXHHUKHM O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPaBOBBIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3NYECKOIO COJEP)KAaHUS B PA3NIMYHBIX (hopMarax ¢ yuy€ToMm
Ha3HaueHUs HMH(QOpPMALMU M LEJIeBOW ayauTOpUH, BBIOMpas ONTUMalbHYIO (opmy
MPEICTABJICHUS U BU3yaJTU3aI1H.

KoMMmyHuKaTHBHBIC YHHBepPCAJIbHbIEC Y4eOHbIe 1eiiCTBUS:

OCYUIECTBIISITH OOIIIEHNE HA YpOKax (PU3MKH U BO BHEYPOUHOU JESATEIBHOCTH;

pacrno3HaBaTh MPEANOCHIIKYA KOH(MIUKTHBIX CUTYaIMil U cMsIr4aTh KOH(QJIUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

IIOHMMAaTh M HCIOJIb30BaTh MPEUMMYILECTBA KOMAHIHOM W WHAWBUIYaJIbHOU
paboTHI;

BBIOUpATh TEMATUKY U METOJIbI COBMECTHBIX JCUCTBUM C YU4ETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEM Ka)KJI0I0 YJIEHA KOJUIEKTUBA;

MPUHUMATH LIEJTM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUA O €€ JOCTUKEHHIO: COCTABIIATH IJIaH ICUCTBHUM, paCIIPEAEIATh POJIU C YYETOM
MHEHUH y4aCTHUKOB, 00CYXIIaTh Pe3yJIbTaThl COBMECTHOM paboTHI;



OIICHUBATh KAa4ECTBO CBOETO BKJAJa M KaXJAOr0 y4aCTHHKA KOMAaHAbI B OOLIUN
pe3yiabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb  HOBBIE MPOEKTHI, OLECHUBATh MAEW C TO3WULIUU  HOBHU3HHBI,
OPUTHHAIBHOCTH, IPAKTHYECKOW 3HAYUMOCTH;

OCYILECTBIISITh O3UTHUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CHUTYAIUAX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaabHbIe y4eOHbIe JeiiCTBUSA
Camoopranmszaunmus:

CaMOCTOSITEIbHO OCYIIECTBISATh IO3HABATENbHYIO JACSITEIbHOCTh B 00J1aCTH (PU3UKU
Y aCTPOHOMMHH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PELICHUS pacUETHBIX M KAueCTBEHHBIX 3a/ad,
IUIaH  BBIMIOJIHEHUS NPAKTUYECKOM paboThl ¢ Y4y€TOM HMEIOIIHUXCS  PECypCcoB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEeHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmMpsATh paMK1 y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUMH;

JieNaTh  OCO3HAHHBIM  BBIOOpP, apryMeHTUpoBaTh ero, OpaTb Ha cels
OTBETCTBEHHOCTD 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (POPMUPOBAHUIO U TPOSBIECHUIO 3PYAULUUA B oOnacTu (HU3HKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPO.1b, 3MOUMOHAJIbHBIH HHTEJJICKT:

JaBaThb OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HaBBIKAMHU MO3HABATEJIbHOM pediiekcuM Kak OCO3HAHHUS COBEPIIAEMBIX
NENUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIIONIb30BaTh MPUEMBI pedJIeKCUrd [UIsl OLEHKH CHUTyallud, BbIOOpa BEpHOTO
peneHus;

yMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHS M0 UX CHUKEHUIO;

OpUHUMATh MOTHUBBI M apryMEHThl JPYrUX MNpHU aHaju3€e pe3yJbTaTOB
NEeSATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI M apryMEHThl JPYrUX M[pHU aHaju3€e pe3yJbTaTOB
NESITEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKH.

B mpouecce AOCTMKEHMSI JTUYHOCTHBIX PE3yJbTaTOB OCBOECHMSI IMPOTPAMMBI IO
(bu3KKe A1 ypOBHS CPEAHETO 00IIero o0pa3oBaHus y 00yUYarOIINXCS COBEPIICHCTBYETCS
SMOLMOHAIBHBIN UHTEJUIEKT, IPEoiaraomui coOpMUpPOBAHHOCTE!

CaMOCO3HaHHs, BKJIIOYAIOLIETO CIIOCOOHOCTh IOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHHME, BU/IETh HANpaBJICHUS PAa3BUTH COOCTBEHHOW 3MOIMOHANBHON ceprl, OBITH
YBEpPEHHBIM B ce0e€;



CaMOpETyJIMPOBAHUs, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE MOBEACHUE, CIOCOOHOCTh aAanTUPOBATHCA K SMOILMOHAIBHBIM
W3MEHEHUSAM U MPOSBISITH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALMH, BKIIOYAIOIIEH CTPEMJIEHHE K JOCTHKCHUIO WUEIU U
yClexy, ONTHUMHU3M, HWHUIMATUBHOCTh, YMEHHE JACHUCTBOBATH MCXOAS M3 CBOUX
BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIONMICH CIOCOOHOCTh NOHHMATh SMOIIMOHAILHOE COCTOSHHUE
JIPYTUX, YUUTHIBATH €0 MPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBUIO U
CONEPEKNBAHUIO;

COIIMAbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOILICHHS C
JIPYTUMU JTIOJIbMH, 3a00TUTHCS, TPOSIBIISITE MHTEPEC U pa3peniaTh KOHGIUKTHI.

NPEJIMETHBIE PE3YJIbTATDI

K xonny oOyuenuss B 10 kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH y 00YYAIOIINXCST YMEHUH:

JEMOHCTPUPOBATh Ha MpHMEpax poJb W MeCTO (GU3UKA B (HOPMHUPOBAHUH
COBPEMCHHON HAy4YHOH KapTUHBI MHpa, B Pa3BUTUH COBPEMECHHON TEXHHKH H
TEXHOJIOTUH, B IPAKTUYECKOH eATEIIbHOCTH JIIO/IEH;

YUUTBIBATh  TPAHULBl  NPUMEHEHHUS  M3YUYEHHBIX  (U3MYECKHX  MOAENei:
MaTepualibHasi TOYKa, MHEpLUalbHas cucTeMa OTcuéTa, abCOJIOTHO TBEPIAOE TEJIO,
UealbHbII Ta3, MOJEIN CTPOEHUs TIa30B, >XKUAKOCTEH M TBEPABIX TeJ, TOYEUHBIH
JIEKTPUYECKUH 3apsii IpU pelieHuH (pU3NUecKuX 3a/1ad;

pacno3HaBaTh (U3MUYECKUe SBJIEHUS (IIPOLECChl) M OOBSICHATH HX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KHHETHUECKOH TEOpUU CTPOEHHUs BellecTBa U
JIEKTPOJMHAMUKH: DPABHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEHHOE JBUXKEHUE,
cBOOOJIHOE TMAJCHHE TeJd, JBWKEHHE N0 OKPY>KHOCTH, MHEpLUs, B3aUMOJAEUCTBUE Tell,
middy3us, OpOyHOBCKOE IBUKEHUE, CTPOCHHME JKUAKOCTEH U TBEPABIX TEJ, U3MEHEHHE
o0béMa Ten MNpu HarpeBaHuU (OXJAXKICHUH), TEIJIOBOE paBHOBECHE, HCIIapEeHHUE,
KOHJIEHCAlMsl, TUIaBJIeHHe, KpUCTaNIn3alus, KUIEeHNE, BIaXHOCTh BO3/yXa, IOBBIIIEHUE
JIaBJICHUS Ta3a MpHU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXAY MapaMeTpaMu
COCTOSIHMSA ra3a B U30IIpoLieccaXx, dJEKTPU3aLUs T, B3aUMOICHCTBHUE 3aps/I0B;

ONKCBHIBATh MEXAaHUYECKOE JIBWKEHHE, MWCIONb3ys (U3HUecKue BeIHMUUHBIL:
KOOp/MHATa, MyTh, MEpPEMEIIeHNe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHUjla, MMITYJIbC
Tena, KUHETHYEeCKash »JSHEprusi, IOTEHUIUAIbHAs »JSHEpPrus, MexaHuueckas paboTa,
MEXaHWYeCKass MOIIHOCTb; MPH OMUCAHUU MPABHIBHO TPAKTOBATh (DPU3UUYECKHI CMBICI
UCTOJb3yEeMbIX BEJIMYMH, HX OO0O03HAUEHHUS U EIUHULBI, HAaXOOUTh (OPMYJIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMUMHY C APYTUMH BETUUUHAMUY;

OTMCHIBATh M3YYCHHBIE TEIIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIEC SIBICHUS, UCTIOIB3YS
¢u3nyecKkre BEIMYMHBL: JaBJICHUE Ta3a, TeMIepaTypa, CPEAHsA KUHETUYECKasi YHEPIHs
Xa0THYECKOTO  JBIDKEHUS  MOJIEKYJ, CpEJHEKBaJpaTHYHash CKOPOCTb  MOJIEKYI,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSAA 3HEprus, pabora rasza, Kod3p@uuueHT Moiae3HOro



JCWCTBUS TETUIOBOTO IBUTATEINS; MPHU ONMUCAHWHM TMPABHIBHO TPAKTOBATh (PH3MUECKUI
CMBICJT WCIOJB3YEMBIX BEJIWYHH, WX OOO3HAYCHHS] W €JUHHIBI, HAXOIUTHh (POPMYJIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUNHY C APYTUMH BEINIHHAM;

ONMCHIBATh HM3yYEHHBIE SJIEKTPUYECKHE CBOWCTBA BEIIECTBA W DJICKTPUUCCKHE
sBIEHUS (TIPOIIECCHI), HWCTONB3Ys] (UINIECKHE BEIWYMHBL: DIIEKTPHUECKAN 3apsi,
AIIEKTPUYECKOE TI0JIe, HAMPSHKEHHOCTH TOJS, MOTEHIHAT, Pa3HOCTh MOTEHIIMAIOB; TPU
ONMCAaHUM TPABWIBHO TPAKTOBAaTh (PH3MYECKUN CMBICT HCIIOJIB3YEMBbIX BEIWYHH, HX
0003HAYCHHSI ¥ €IWHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DH3HUECKYyIO
BEJIMYHMHY C APYTUMHU BEIUYMHAMM,

aHATM3UPOBaTh (PU3MUECKUE TPOIIECCHI U SIBICHUS, UCTIONB3Ys (PU3UIESCKHUE 3aKOHBI
W OpUHLMIBL 3aKoH BcemupHoro tsrotenus, |, Il u Il 3axonst HprloToHa, 3akon
COXpaHEHHS MEXaHWYECKOW OHEPruM, 3aKOH COXPAHCHUS WMITYJIbCa, TPUHIIMII
CYNEPIIO3UIIMN  CHJI, TPUHIUI PABHOMPABUS WHEPHUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KHHETHUECKYI0 TEOPHUIO0 CTPOSHUS BEIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpelHel KHHETHYECKOW OJHEPTHMHM TEIUIOBOTO JIBMKCHHS MOJIGKYT C aOCONIOTHOU
TEMIepaTypor, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAaHEHHS DJICKTPUIECKOTO
3apsiia, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €0
MaTeMaTUYeCKOe BBIpAKCHUE U YCIOBUs (TpaHHUIIbI, 001aCTH) MPUMEHHUMOCTH,

OOBSICHATH OCHOBHBIE NPUHLUIIBI JCHCTBUS MAIWH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUS MX O€30MACHOr0 HCIOJIb30BaHHUS B TOBCEIHEBHOMN
KU3HU;

BBITIOJHSATH AKCIIEPUMEHTHI IO UCCIEAOBAHUIO (PU3NYECKUX SIBJICHUM U MPOIIECCOB C
UCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEpPEeHHHl, mnpu 5ToM (GOpMYyIHpPOBATH
npobiieMy/3ajadyy W THUIIOTe3y Y4eOHOTO OJKCHEPUMEHTa, coOUpaTh YCTAaHOBKY W3
PEI0KEHHOTO 000PYA0BaHHUs, TPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBODI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEITUYMH, IIPU STOM
BBIOMpaTh ONTHUMAJbHBIM CHOCOO HM3MEPEHHUS M HCIOJb30BaTh M3BECTHBIE METOJbI
OLIEHKH TMOTPEIIHOCTEH U3MEPEHUI;

UCCJIEIOBATh 3aBHCHUMOCTU MEXAY (PU3MUYECKUMU BEIMUYUHAMU C UCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yIbTaThl
MOJIYYEHHON 3aBHCHUMOCTH (DU3MUECKUX BEIIMYUH B BHJE TaOJHIl U TpapUKOB, JelaTh
BBIBOJIBI TI0 PE3yJIbTaTaM UCCIIEeI0OBAHUS;

coOroaTh MpaBuiia 6e30MacHOro TPy/ia MPH MPOBEICHUH MCCIICIOBAaHUHN B paMKax
yueOHOT0o HKCIEpUMEHTa, Yy4eOHO-HCCIIeIOBAaTENIbCKOM M MPOEKTHOW JESTENIbHOCTU C
UCIOJIb30BaHUEM U3MEPHUTEIIHHBIX YCTPOMCTB U 1ab0OpaTOPHOro 000py10BaHMS;

pemaTs pacyéTHhIC 33Ja4d C SIBHO 3a/laHHOM (PU3MUECKO MOJEINbI0, HUCIOIb3Ys
¢usnyeckre 3aKOHbl M IPHUHILMIIBL, HA OCHOBE aHalu3a YCJIOBUS 3aJaydl BBIOMPAThH
(bU3MYECKYIO0 MOJIENb, BBIICTATh (PU3NYECKUE BEIIMUYUHBI U (HOPMYIIbI, HEOOXOUMBIE IS
e pelIeHus, IPOBOIUTH PACUYETHl M OLEHUBATh PEATHHOCTH MOJIYYCHHOTO 3HAUCHUS
(bu3nUeCKOl BEIMYNHBI,

pemaTh KauyeCTBEHHBIC 3aJaud: BBICTPAUBATH JIOTUYECKH HEMPOTHUBOPEUUBYIO
HENOYKy pacCy X IEHUHl C Omopod Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznveckue sBICHUS;



WCTIONh30BaTh MPH PEUICHHH Yy4YeOHBIX 3a/7ad COBPEMEHHBIE HH()OPMAaIMOHHBIE
TEXHOJOTUU Il TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMU W TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WH(OPMAINK, TIOTYYEHHON U3 Pa3InIHBIX UCTOYHUKOB,
KPUTHUYECKU aHAJIU3UPOBATH MOJIy4aeMYI0 HH(OpMALIHIO;

MPUBOJIUTE TMPUMEPHI BKJIaJla POCCUUCKHX W 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOUIEr0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHi;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3HKE B IMOBCEIHEBHOW JKMU3HM IS
oOecrieyeHust O€30MAaCHOCTH Mpu oOOpamieHud C nOpudopaMd W TEXHUUYECKUMU
YCTPOMCTBAMHU, JUIsl COXPAHEHHsI 3/I0pOBbS M COOJIOJEHHUS HOPM 3KOJOTUYECKOTO
MOBEACHUS B OKPYKAIOIIEH Cpee;

paboTaTh B rpymie ¢ BHIIOJTHEHHEM Pa3IUYHbBIX COIMATBHBIX POJICH, TUIAHUPOBAThH
paboTy TIpynmbl, palMoOHAJIbHO  pacHpelesTh OO0S3aHHOCTH M IUIAaHUPOBATh
JeSTeTbHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aJeKBAaTHO OIEHUBATh BKJIAJ Ka)KIOTO W3
YYaCTHHKOB TPYTIIBI B PEIICHUE pacCMaTpUBAaEMON TPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUIUXCSI YMEHUM:

JCMOHCTPUPOBATh Ha MpPUMEpPax poib M MecTo (U3MKd B (HopMHUpOBaHUU
COBPEMEHHON HAy4YyHOW KapTUHBI MHpa, B PA3BUTHH COBPEMEHHOW TEXHUKU U
TEXHOJOTUH, B MPAKTUYECKOW JEATENbHOCTU JIOACH, LEJOCTHOCTh U E€AMHCTBO
(bu3nuecKkoi KapTUHBI MUPA;

YUUTBHIBATh TPAHULIBI TPUMEHEHMS] M3YYEHHBIX (DPU3UUECKUX MOJIENei: TOYeUHBIN
ANEKTPUUYECKUN 3apsijl, JIyd CBETA, TOUEUHBIH MCTOYHHMK CBETa, siAEpHAsi MOJENb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO SiJpa MpH pelieHuu GU3NYECKUX 3a1ay;

pacno3HaBaTh (QU3MYECKUE sIBJIIEHUs (MPOILECChl) U OOBACHATH MX HAa OCHOBE
3aKOHOB DJIEKTPOJMHAMUKH W KBAHTOBOW (U3MKH: DIIEKTpUYECKas MPOBOJAUMOCTE,
TEIJIOBOE, CBETOBOE, XHMMHMYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBUE
MarHuTOB, 3JEKTPOMArHUTHasT UHAYKIHS, AeWCTBHE MAarHUTHOTO MOJIS Ha TMPOBOJAHUK C
TOKOM U JIBIDKYIIHMICS 3apsijl, QJIEKTPOMArHUTHbBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIUHEITHOE
pacnpoCTpaHEHHUE CBETa, OTpaXCHHWE, IMpEeIOMIICHHE, WHTeppepeHuus, TUdpakius u
MoJIsIpU3alids CBeTa, JUCHEpPCHst cBeTa, QorodnekTpudeckuii 3ddexr (pororddexr),
CBETOBOE JIaBJIeHHWE, BO3HMKHOBEHHME JIMHEHYATOro CIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAs! U UICKYyCCTBEHHAs paJJMOAKTHBHOCTb;

OMKCHIBATh W3YYCHHBIC CBOICTBA BelIeCTBa (DJICKTPUUECKHE, MAarHUTHBIE,
ONTUYECKUE, DIICKTPUUYECKYIO MPOBOJMUMOCTh PA3IUYHBIX CPEI) U DIIEKTPOMArHUTHBIE
SBJICHUS (IIPOLIECCHI), UCTIONB3YsI (PU3NYECKUE BEITUYHMHBI: AJICKTPUUYECKUN 3apsiy, CHiia
TOKa, OJEKTPUYECKOE HANpsHKEHHE, JIIEKTPUYECKOE CONPOTHBIIEHUE, Pa3HOCTb
MOTEHIINAJIOB, IEKTPOABUKYIIAs cujia, padoTa TOKA, MHAYKIIMS MarHUTHOTO TOJIS, CHUJIa
Awmmnepa, cuna JlopeHla, WHIYKTHBHOCTh KATYIIKH, DSHEPTUs DJIEKTPUYECKOTO U
MarHuTHOTO TOJIEH, TIEPUOJI U YacToTa KoJieOaHUM B KOJIeOaTEIIbHOM KOHTYpE, 3apsll U
CHWJIa TOKa B TIPOIECCE TapMOHUYECKUX ODIIEKTPOMArHUTHBIX KoyieOaHu#, (okycHoe
paccTOssHHE W ONTHYECKas CHJia JIMH3bI, TPU OMNHCAHWHM TPABUIBLHO TPAKTOBATH



(GU3HYECKH CMBICT HCIIOJIB3yEMbBIX BEIUYHH, X 0003HAYCHUS W CIUHUIIBI, YKa3bIBaTh
(hopMyITBI, CBS3BIBAIOIINEC TAaHHYIO (PU3NICCKYIO BETUYHHY C IPYTUMHU BETUIHHAMH,

OIHMCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBJICHUS W MPOIECCHI, HCIIONB3Ys (HU3HUCCKHEC
BEIIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJTHHA BOJHBI M YaCTOTA CBETA, SHEPTHS
Y UMITYJIBC (POTOHA, TIEPHOJ] TIOTypacmaja, SHePrusl CBSI3U aTOMHBIX S/Iep, IPH ONMMCAHUN
MPABUIIHLHO TPAKTOBATh (PU3NYECKUN CMBICI MCTIOIB3YEMBIX BEIMYUH, UX 0003HAUCHHS U
CIMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONIUE JAHHYIO (DU3UYECKYI0 BEIUYHHY C
JIPYTHUMH BEIMYNHAMU, BRIYUCISITH 3HAYCHHUE (DHU3UICCKON BETUIMHBL

aHAIM3UPOBATH (PUBNICCKUE TTPOIIECCHI M SBJICHUS, UCTIONB3Ys (PU3NICCKUE 3aKOHBI
W TPUHIMIBL 3akoH OMa, 3aKOHBI TOCIEAOBATEIHLHOTO M MapauICILHOTO COCTUHEHUS
MPOBOJHUKOB, 3aKOH Jkoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM HWHIYKIWH, 3aKOH
MPSMOJIMHEHHOTO  PACIPOCTPAHEHUSI CBETa, 3aKOHBI OTPAXXCHHS CBETA, 3aKOHBI
MIpPEeJIOMJICHUs CBETa, ypaBHeHUe OifHIuTelHa st (oTodddexrTa, 3aKOH COXpaHEHUS
9HEPTUU, 3aKOH COXPAHCHUS HMMIIYJIbCA, 3aKOH COXPAHCHHS JIICKTPUYCCKOTO 3apsia,
3aKOH COXpPaHEHMsI MacCOBOT'0 YMCIIa, MOCTYNaThl bopa, 3aKOH paJlMOaKTHBHOTO pacriaja,
MpU 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe
BBIPOKEHUE U YCIIOBUS (TpaHUIIBI, 00J1aCTH) MPUMEHUMOCTH;

OTpE/ICNIATh HAIPaBJICHHE BEKTOpAa WHAYKIIMM MAarHUTHOTO TIOJISI MPOBOJHHUKA C
TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M ONUCHIBATH HM300pa’k€HUE, CO3JaBAaEMO€ IUIOCKHM 3€pKajioM, TOHKOMN
JIMH30M;

BBITIOJHSATH AKCIIEPUMEHTHI IO UCCIEAOBAHUIO (PU3NYECKUX SIBJICHUM U MPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX U KOCBEHHBIX HM3MEpPEHHI: Mpu STOM (POPMYyJIHPOBATh
npobiieMy/3ajadyy W THUIIOTe3y Y4eOHOTO OJKCHEPUMEHTa, coOUpaTh YCTAaHOBKY W3
PEeUI0KEHHOTO 000PYI0BaHNUs, TPOBOUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEITUYMH, IIPU STOM
BBIOMpaATh ONTHUMAJIbHBI CHOCOO H3MEpPEeHHs] M MCIOJIb30BAaTh W3BECTHBIE METOJbI
OLIEHKH TMOTPEIIHOCTEH U3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIWYUH C HCIIOJIB30BAaHUEM MPSIMBIX
W3MEpEHU: TPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUpOBaTH pe3yibTaThl
MOJIYYCHHON 3aBHUCHUMOCTH (DU3MYECKUX BEIIMYUH B BHJE TaONIUIl U TpaduKOB, AENaTh
BBIBOJIBI TI0 PE3yJIbTaTaM UCCIIEeI0OBAHUS;

coOroaTh MpaBuiia 6e30MacHOro TPy/Aa MPHU MPOBEICHUN UCCIIEIOBAaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, y4eOHO-MCCIIEe0BATEILCKON U TPOEKTHON IEeSATENBHOCTH C
WCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOICTB U J1a0OpaTOPHOTO 000PYIOBAHNUS,

pemniath pacu€THbIC 3a/1a4dl C SBHO 33/JIaHHON (PU3MYECKOW MOJENbI0, UCTIONB3YSI
¢dbu3nueckue 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/ladydl BBIOMPATH
(bU3MYECKYIO0 MOJIENb, BBIICTATh (PU3NYECKUE BEIIMUYUHBI U (HOPMYIIbI, HEOOXOUMBIE IS
e pelieHusi, MPOBOJUTH PACUETHI U OIEHUBATH PEATHHOCTHh TMOJYYEHHOTO 3HAYCHHUS
(bu3nUeCKOl BEIMYNHBI,

peniaTh KauyeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTHUYECKH HETPOTUBOPECUUBYIO
[EMOYKY PACCYXKICHHM C OMOpOd Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznveckue sBICHUS;



WCTIONh30BaTh MPH PEUICHHH Y4YeOHBIX 3a1ad COBpPEMEHHBbIE HH()OPMAIMOHHBIC
TEXHOJIOTUW JUIS TIOMCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETANUU U TPEACTABICHHS
y4e0HON 1 HAayYHO-TIOMYJISIPHOW HH(OPMALIUH, MOTyYEHHON U3 Pa3TUYHBIX UCTOYHUKOB,
KPUTHYECKU aHATTU3UPOBAThH NOTydaeMyto HHPOPMAIIHIO;

OOBSICHATh TPUHIUIBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuyaTh yCIOBHUS UX O€30MAaCHOTO MCTIOIB30BAaHUS B IIOBCEAHEBHOM JKU3HU;

MPUBOJNTH TPHUMEPHI BKJIAZa POCCHUCKUX M 3apyOCKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIi;

WCTIONIh30BaTh TEOPETUYECKHE 3HAHUS TO (DHU3WKE B TIOBCEHEBHOW J>KU3HH IS
oOecrieyeHust O€30MAaCHOCTH MpuU oOpalieHuH ¢ nOpudopaMH U TEXHUYECKUMHU
YCTPOMCTBaMH, Ui COXPAHEHHUS 3IOPOBBbS W COONIOJCHUS HOPM HKOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOIIEH Cpee;

paboTaTh B rpymie ¢ BHIOJHEHHEM Pa3IHUYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATH
paboTy Tpynmel, palMoOHAIBHO paclpeAesaTh OOS3aHHOCTH U IJIAHUPOBATH
JESTeTbHOCTh B HECTAHNIAPTHBIX CHUTYallUsAX, aJCKBATHO OICHWBATh BKIIAJ KaXXIOTO H3
YYaCTHHKOB TPYTIIBI B PEIICHHE pacCMaTpUBaEMON TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHuUe pa3esioB U TeM (uudposbie)
Ne ni/mm Konrtpousbubie | IIpakTuyeckue
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. ®DU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHMUSI
11 ®u3KKa 1 METOJbI HAYYHOTO 5 bubnnoreka IIOK
' MO3HAHMS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6auoreka [JOK
2.1 K 5
HHEMATHI https://m.edsoo.ru/7f41bf72
bu6anoreka [JOK
2.2 7
Ausammc https://m.eds00.ru/7f41bf72
2.3 3aKOHBI COXpPAHEHUS B MEXaHUKE 6 1 1 bubmmorexa LIOK
| P https://m.eds00.ru/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnunoreka [JOK
' KHHETHYECKOM TEOpUH https://m.edsoo.ru/7f41bf72
bu6 OK
3.2 OCHOBBI TEPMOIUHAMUKH 10 1 nomotexa [

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

3.3 ArperaTHble COCTOSIHUS BEIIIECTBA. 5 bu6anoreka LIOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Pa3nen 4. SJIEKTPOAUHAMUKA
bu6anoreka [IOK
4.1 C) 10
FieKTpocTaTiia https://m.edsoo.ru/7f41bf72
49 [TocTOSIHHBIN AEKTPUYECKHUI TOK. 12 bubnuoteka I[{OK
' Toku B pa3aM4HBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KUIIACC

KoaunuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (undposbie)
Ne ni/mm Konrtpoubnbie | IIpakTHueckue
NPoOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pazpnen 1. QJJIEKTPOAUHAMUKA
11 MarsurtHoe ToJe. 11 1 3 bu6anoreka [IOK
' DJIeKTpOMAarHuTHAsE WHIYKIIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4eckue U 3J1EKTPOMArHUTHbIE 9 1 bubnnoreka IIOK
' KOJIeOaHuUsI https://m.edsoo.ru/7f41c97c
99 MexaHU4eCKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoteka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pa3zaen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI CIEIMAIBHON TEOPUHU 4 1 bu6mmoreka [IOK
' OTHOCHUTEIBbHOCTHA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJEMEHTHI KBAHTOBOM ONTHKH 6 but6mmoreka [IOK



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

4.2 Crpoenue aTtoma 4 bubmorexa [IOK
| ’ https://m.edsoo.ru/7f41c97c
bubnuoteka [{OK
4, A
’ R ° https://m.edsoo.ru/7f41c97c
Hroro no paznery 15

Paszpen 5. OJIEMEHTBI ACTPOHOMUHU U ACTPOOU3UKU

51 DJIEMEHTHI aCTPOHOMUH U 7 bubnuoteka [{OK
' acTpopU3UKU https://m.edso0.ru/7f41c97c
Uroro no pazneny 7
Paznen 6. ObOBIIAIOHIEE IIOBTOPEHUE
but6mmoreka [IOK
0.1 Oboburatoutee noTopene 4 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME



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

IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
N KosanuecTBo yacos Nara DJleKTpOHHBbIe HH(POBbIE
Tema ypoxa KonTpouabnbie | IlpakTuyeckue o0pa3oBaTte/ibHbIE
n/n Bcero U3Y4YeHUA
padoThbI padoThI pecypchl
®du3uka — HayKa 0O
1 npupose. Hayunsie 1 bubnnoreka IIOK
METO/IbI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpPY’KaoIIero Mupa
Poiss 1 mecto
¢bu3uKu B
dhopmupoBaHuU
5 COBpPEMEHHOM 1 bubnuoteka [JOK
HAYYHON KapTHHBI https://m.edsoo.ru/ff0c33e6
Mupa, B
MPAKTUYECKOU
NEeSATEIbHOCTH JIOAEH
Mexanunueckoe
JBUKEHHUE.
| oo |
https://m.edsoo.ru/ff0c3508
JBUYKEHUS.
[Tepemenenue,
CKOPOCTb, YCKOPEHHE
4 PaBHOomMepHOE 1 bubnunoreka [JOK
PSIMOJTUHEITHOE https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

JIBIOKCHUE

PaBHOyCcKOpEeHHOE
MPSIMOJIMHENHOE
JBHKCHHE

bu6mnoreka [JOK
https://m.edsoo.ru/ff0c372e

CBo00OIHOE T1aJIEHHE.
Yckopenue
CBOOO/THOTO ITaJIEHUS

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c39cc

KpuBonnneiinoe
JIBUKCHHUE.
JIBrxeHue
MaTEPUAITBHOU TOUKH
110 OKPYKHOCTH

bu6muoreka [JOK
https://m.edsoo.ru/ff0c3ada

[TpuHIMI
OTHOCUTEJIBHOCTH
lanunes.
HNuepunanbubie
CHCTEMBI OTCYETA.
[IepBblii 3aK0H
HrroTona

bu6muoreka [JOK
https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna.
[TpuHIMI
CYNEPIIO3UIUN CHIL.
Bropoii 3akoH
HrroTona mig
MaTepUaIbHON TOYKH

bubnuoteka [IOK
https://m.edsoo.ru/ffOc3be8

10

Tperuit 3akoH

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Hrrotona mnsa
MAaTEPUATBHBIX TOUEK

https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHUPHOI'O
tarorenus. Cuna
TsokecT. [lepBas
KOCMUYecKas
CKOPOCTb

bu6mnoreka [JOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocru.
3akoH ['yka. Bec Tena

bu6muoreka [IOK
https://m.edsoo.ru/ff0c3e18

13

Cuia TpeHus.
Koadpdunuent
TpeHus. Cuna
COIIPOTHUBJICHUS NIPH
JIBYDKEHUU TeJla B
KUJIKOCTH WUJIM ra3e

bu6mnoreka [JOK
https://m.edsoo0.ru/ff0c3f76

14

[ToctynarensHoe u
BpaIllaTeIbHOE
JIBIDKCHHE
a0COJIIOTHO TBEPIOTO
Tena. MOMEHT CHUJIBL.
I1ne4o cuibl.
YcioBusi paBHOBECHS
TBEPIOTO TENA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

Nmnynse
MaTepUaIbHOU
TOYKH, CUCTEMBI

MATENUTATEHEIY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6



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

16

PaGoTa 1 MOIITHOCTH
cunbl. Kunernueckas
SHEPTHs
MaTepruaJIbHON
Touku. Teopema 00
W3MCHCHUU
KHUHETHYCSCKON
SHEPTUU

bu6mnoreka [JOK
https://m.edsoo.ru/ff0c4502

17

IlorenmuanpHas
SHEPrus.
IloTrennuanrHas
SHEprus ynpyro
nehopMupOBaHHOM
MPY>KUHBI.
[loTrennmansuas
SHEPTHsl TeIa BOJIU3U
MOBEPXHOCTHU 3eMIIU

bu6muoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[loTennmanbHbIC U
HETIOTCHIIMAJIbHBIC
cuibl. CBs3b pabOThI
HETIOTCHITUATBLHBIX
CHJI C U3MEHEHHEM
MEXaHMYECKOM
SHEPrUU CUCTEMBbI
Tel. 3aKOH
COXpaHECHUS
MEXaHMYECKOM

bubnnoteka [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

SHEPrUu

19

JlabopaTopnas
paborta
«HccnenoBanue
CBSI3U PaOOTHI CUJIBI C
M3MEHEHUEM
MEXaHUYECKOU
SHEPTHH TeJia Ha
MpUMepe PaCTHKEHUS
PE3UHOBOTO KT'yTa

20

KonTponsnas padota
10 TeMe
«Kunematuka.
JnHamuka. 3aKOHBI
COXpaHEHUs B
MEXaHHUKE»

bu6muoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE
TIOJIOKCHHMS
MOJIEKYJISIPHO-
KHHETUYECKOU
TEOPHHU.
bpoynosckoe
JIBIDKCHHE.

Aupdysus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep ABHKECHUS
H B3aNMOJIEUCTBUSI
JacTHI] BEIIECTBA.



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

Mopenu ctpoenus
ra3oB, >KUIKOCTCH U
TBEPABIX TEI

23

Macca Monekyi.
KomnuectBo
BEIIIECTRA.
[TocTosiHHast
ABoraapo

24

Tennosoe
paBHOBECHE.
Temneparypa u e€
n3Mmepenue. Illkana
temnepatyp Llenbcus

25

N neanopHbll T3 B
MKT. OcHoBHOE
ypaBHeHue MKT

bu6muoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcoiroTHas
TeMmeparypa Kak
Mepa cpeaHen
KHHETUYECKOU
SHEPTUU JBUKCHUSA
MOJIEKYJI. Y paBHEHUE
Menneneena-
Knaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lanbTOHAa.
I"'a30BBIe 3aKOHEI



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

28

JlaboparopHas
pabora
«HccnenoBanue
3aBUCHUMOCTH MEXTY
napameTpaMu
COCTOSTHUS
pa3peXeHHOr 0 ra3ay

29

N3onporieccer B
UJeaIbHOM Ta3e U UX
rpaduueckoe
Mpe/icTaBlIeHUE

bu6mnoreka [JOK
https://m.edsoo0.ru/ff0c570e

30

BuyTtpennsis sneprus
TEPMOJIMHAMUYECKOMN
CHCTEMBI M CITOCOOBI
€€ U3MEHEHUS.
KoandecTBO TEIIOTHI
u pabora.
BuyTpenHsis sHeprus
OJHOATOMHOTI'O
HJieaJbHOIO ra3a

bu6mmoreka [JOK
https://m.edso0.ru/ff0c5952

31

Bunaer
TeIIonepe1aun

bubnuoteka [IOK
https://m.edsoo.ru/ff0c5c36

32

VY nenbHas
TEIJI0EMKOCTh
BEIIIECTBA.
KonuuecTBO TEMI0THI
MpH TEIUIONEPEaAYe.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



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

Anna0OaTHBIN
mporecc

33

[TepBeIit 3aK0H
TEPMOJIMHAMUKH U
€ro NPUMEHEHUE K
M30Ipo1eccaM

bu6mnoreka [JOK

https://m.edsoo.ru/ffOc5efc

34

Heob6patumocts
MPOLIECCOB B
npupojie. Bropoit
3aKOH
TEPMOJINHAMUKHI

bu6mnoreka [JOK

https://m.edsoo.ru/ff0c6230

35

[IpuHUMI KEecTBUA U
KIIJI TermoBoit
MaIllHbI

bu6muoreka [JOK

https://m.edsoo.ru/ff0c600a

36

[ukn Kapno u ero
KT

37

DKOJOTUYECKUE
IPOOIEMBI
TeIJIODHEPTEeTUKHU

38

O6o061maromuii ypok
«MounekynspHas
¢usnka. OCHOBBI
TEPMOJUHAMUKNY

bubnuoteka [IOK

https://m.edsoo.ru/ff0c6938

39

KonTponshas pabora
1o TeMe
«MonekynspHas

bu6mmoreka [JOK

https://m.edsoo.ru/ff0c6a50



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

¢usuka. OCHOBBI
TEPMOTUTHAMUKID

[TapooOpazoBanue u

40 KOHACHCAIHA. bu6mnoreka [JOK
Hcnapenue u https://m.edsoo.ru/ff0c63b6
KHUIICHHE
AOcontoTHas U

41 OTHOCHUTEIIbHAS bubmmoreka [IOK
BJIQKHOCTh BO3/IyXa. https://m.edsoo.ru/ff0c64d8
Haceiennsii map
TBEpnoe Telo.

Kpucrannuueckue n
aMmopdHBbIe Tena.
AHM30TpONHUS bubnuoteka [JOK

42 .

CBOMCTB KPUCTAJLIOB. https://m.edsoo.ru/ff0c65f0

Kuakue KpuCTAILIBL.

CoBpeMeHHbIE

MaTepHUAaIbI

[LnaBnenue u

KpUCTAILITU3AIHS.

43 S’Pz[eJILHa;{ TelL'[IJIOTa bubmorexa [IOK

https://m.edsoo.ru/ff0c6708

TJIaBJICHHUS.

CyOmmmarus

m YpaBHeHue bubnuorexa [IOK
TEIUIOBOTO OanaHca https://m.edsoo.ru/ff0c6820

45 DJIeKTpHU3aIus Tel. bu6mmoreka [JOK



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

DNeKTpUIeCcKuil
3apsa. JBa Buga
AIIEKTPUUECKUX
3apsI0B

https://m.edsoo.ru/ffOcébcc

46

[TpoBoHUKM,
TUDJIEKTPUKU U
MOJIYIIPOBOAHUKH.
3aKOH COXpaHEHUs
ANEKTPUYECKOTO
3apsija

bu6mnoreka [IOK
https://m.edsoo.ru/ffOcébcc

47

B3aumopeiicteue
3aps0B. 3aKOH
Kynona. Toueunsrit
AJIEKTPUYECKUI 3apsij

bu6muoreka [JOK
https://m.edsoo.ru/ff0c6ced

48

Hanpsxk€HHOCTh
AIEKTPUUYECKOTO
nosis. [IpuHnun
CyHeprno3uuu
ANEKTPUUYECKUX
nosien. JInuum
HANPSHKEHHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

49

Pa6ota cun
3JIEKTPOCTATUYECKOTO
nous. Ilorenmuann.
Pa3Hocth
MOTEHI[MAI0B

bubnuoteka [{OK
https://m.edsoo.ru/ff0c6f00

50

[IpoBoHUKY 1

bu6mmoreka [JOK



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

TMBJIEKTPUKH B
JIEKTPOCTATHYECKOM
noJe.
Jupnexrpudeckas
MIPOHUIIAEMOCTh

https://m.edsoo.ru/ff0c7018

o1

DIIEKTPOEMKOCTb.
Konpaencarop

bu6mnoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTh
MJI0CKOTO
KOHJICHCATOpa.
OHeprus
3apSKEHHOTO
KOHJIeHCcaTopa

bu6muoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHas
pabota "U3mepenue
ANEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHUMI KEecTBUA U
IpUMEHEHNE
KOHJICHCATOPOB,
KOITUPOBAJILHOTO
ammapara, CTpyWHOTO
MpUHTEpAa.
DJIEKTpOCTaTUIECKAsI
3aIura. 3a3eMJICHUE
ANEKTPONPrOOpPOB

55

DIIEKTPUUECKUH TOK,



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

YCJIOBUSL €T0
CYyILIECTBOBAHUSI.
ITocTOSSHHBIN TOK.
Cuna Toka.
Hanpsxenne.
ConporuieHue.
3axon Oma 11t
y4acTKa [enu

56

ITocnenoBarensHOE,
napaijiesibHOE,
CMEIIaHHOE
COCJIMHCHUE
MIPOBOTHUKOB.
JlabopaTopHas
pabota «l3yueHue
CMEIIIaHHOTO
COCIIMHCHUS
PE3UCTOPOBY

0.5

bu6mnoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIITHOCTH
3JIEKTPUYECKOTO
ToKa. 3aKkoH J[»oys-
Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa g
MOJIHOU (3aMKHYTOH)
3JIEKTPUYECKOU 1ETIH.
Kopotkoe
3aMbIKaHUE.

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0



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

JlaboparopHas
pabota «3mepenue
OJ1C ucTouyHHKa TOKa
M €T0 BHYTPEHHETO
COTIPOTHUBIICHHS

59

DJIEKTPOHHAS
MIPOBOJAUMOCTD
TBEPABIX METAJIOB.
3aBUCHMOCTD
CONPOTHUBIICHUS
METAJUJIOB OT
TEMIIEPaTyPBHI.
CBepXnpoBOAMMOCTh

60

DNEeKTPUUECKHI TOK
B Bakyyme. CBolicTBa
AJNEKTPOHHBIX MyYKOB

61

[TonynpoBogHUKH, UX
cOOCTBEHHas U
puMecHast
IIPOBOJIUMOCTb.
CaoiicTBa p—Nn-
repexoia.
[TonynpoBOAHMKOBEIE
puodopbI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUUECKUNA TOK
B pacTBOpax u
pacruiaBax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

AIIEKTPOJIUTOB.
DIEeKTPOIUTHYECKAS
JIMCCOTIHATIS.
DIIEKTPOIU3

63

DIIEKTPUYECKUN TOK
B rasax.
CaMOCTOSITEIbHBIN U
HECaMOCTOSATCIbHBIN
pa3zpsa. MonHus.
I1na3zma

bu6mnoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DIIEKTpUUYECKHUE
puodopsl U
YCTPOWCTBA U UX
PaKTHYECKOe
NpUMEHEHHE.
[IpaBuna TexHUKH
0€30MacHOCTH

bu6muoreka [JOK
https://m.edsoo.ru/ff0c86fc

65

OO6o0marmmii ypok
«DNEeKTPOAMHAMHKAY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

66

KonTponsnas padota
10 TeME
«DIEKTPOCTATUKA.
[TocTosiHHBIN
AJIEKTPUYECKUN TOK.
Toku B pa3IM4HbIX
cpenax»
/Bcepoccuiickas

bubnuoteka [IOK
https://m.edsoo.ru/ffOc8a8a



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

MpoBepoyYHas padboTa
MIpH MIPOBEJCHUN HA
OyMa)XHOM HOCHUTEJIE

PesepBHBII ypoK.

67 KonTponshnas padota 1 bubnnoreka LIOK
10 TEME https://m.edsoo.ru/ff0c8c56
"OnexkTpoauHaMuka"
Pe3epBHEBIN ypOK.

68 O60g111a}om}§;“1 YpOK 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c8f6¢c
no teMaM 10 kmacca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

KoaunuecTBO 4acoB

DJIeKTpPOHHbIEe U POBbIE

Ne Hara
Tema ypoka KonTpoabnbie | IlpakTuyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3Y4YeHUA
padoThI padoThI pecypcbl
[TocTossHHBIE MArHUTHI U UX
B3aMOJICUCTBHE.
MarnutHoe none. Bekrop bubnnoreka IIOK
1 . 1
MarHUTHOW WHIYKITUH. https://m.edsoo.ru/ff0c9778
JInann MmaruuTHOMN
WHIY KN
MaruautHoe noie
5 MPOBOJHUKA C TOKOM. OIBIT 1 bu6auoreka [JOK
Dpcrena. BzaumoneicTere https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
JlaGoparopHas pabora
3 - patTop p 1 1 but6mmoreka [IOK
«3yuenne MaruuTHOro
Y https://m.edsoo.ru/ff0c98fe
MOJISl KATYIIKUA C TOKOMY
JlericTBME MarHUTHOTO TT10JISI
Ha MPOBOJHUK C TOKOM.
Cuia Amrepa.
4 a6 p 5 1 1 bu6mmoreka [JOK
aboparopHas padora
patop p . https://m.edsoo.ru/ff0c9ac0
«UccnenoBanue nelicTBUSI
MOCTOSIHHOT'O MarHuTa Ha
PaMKy C TOKOM»
5 JleicTBME€ MAarHUTHOTO TIOJIS 1 bubnnoreka [IOK



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

Ha JABWKYITYIOCS
3apspKeHHYTo yacTuiy. Cuna
Jlopenia. Pabota cusibr
Jlopenua

https://m.edsoo.ru/ff0c9df4

DJIEKTpOMAarHuTHas
nnaykus. [lorok BekTopa
MarHuTHOM mHaykiuu. I1C
WHAYKIUU. 3aKOH
3JIEKTPOMArHUTHOM
naaykuuu dapanes

JlaGopaTopnas paboTa
«HccnenoBanue IBIECHUS
3JIEKTPOMArHUTHOMN
VUHIYKIAN»

bu6auoreka [JOK
https://m.edsoo.ru/ff0cal50

NuayktuBHOCTD. fBIICHUE
camounaykuu. IJ1C
CaMOMHAYKIMU. DHEPTHUs
MAarHUTHOTO TIOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
roJjie

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoucTsa u
UX IPUMEHEHUE:
MIOCTOSTHHBIE MarHUThI,
3JIEKTPOMATrHUTHI,
3JIEKTPOJIBUTaTEND,
YCKOPHUTEIIH 3JIEMEHTAPHBIX
YaCTHIL], UHAYKIIMOHHAS [1€Yb



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

O060061maromuii ypok
«MarnuTtHoe noJe.
DIJIEKTpOMarHuTHas
WHTYKITHS

bu6anoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponsnas padora no
Teme «MarHuTHoe noJe.
DIJIEKTpOMarHuTHas
WHTYKIIHS

bu6anoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAHUYECKUE
kosebOanus. ["apmMmonnueckue
KoseOaHus. YpaBHEeHHE
TapMOHUYECKHX KOJICOaHH.
[IpeBpaiienue sHeprun

bu6auoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHnas pabota
«Hccnenoanue
3aBHCHMOCTH TIEpUOJIa
MaJIbIX KOJIeOaHUH Tpy3a Ha
HUTH OT JUTUHBI HUTHU U
Macchl Tpy3a»

14

KonebaTenbHbI KOHTYP.
CB0OOIHEIE
3JICKTPOMarHUTHBIC
KoJIeOaHUs B UJ€aIbHOM
KoJieOaTeIbHOM KOHTYPE.
AHaJIOTUs MEXITY
MEXaHUYCCKUMU U
AJIEKTPOMArHUTHBIMH

bubnuoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

KOJICOaHMSIMU

15

®opmyna Tomcona. 3akoH
COXPaHCHHSI SHCPTHUH B
HJIcaIbHOM KOJIeOaTSIHEHOM
KOHTYpE

bu6anoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenune o
3aTyXaroluX KoJeOaHusX.
BriHyX1eHHBIE
MeXaHH4YeCKHe KoJieOaHusl.
Pe3onanc. BeiHyXeHHBIE
ANEKTPOMArHUTHbHIE
KoseOaHus

bu6anoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CunycouganbHbIN
MIEPEMEHHBIN TOK.
MOoHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JNEUCTBYIOIIICE 3HAUCHUE
CHUJIbI TOKA U HAIIPSIKECHUS

bu6anoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.
[IpousBoacTBO, Nepenava u
MOTPEOJICHUE DIICKTPHUUCCKOM
SHEPrUU

19

YCTpoHCTBO U MTPAKTUYECKOE
IIPUMEHEHHE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa epeMeHHOro

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



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

TOKA, JIMHUU
3JIEKTpoIepeIay

20

DKOJIOTMYECKNE PUCKH TIPH
MIPOU3BOJICTBE
anekTpo3Hepruun. Kynerypa
WCIIOJIb30BAHUS
AJIEKTPOIHEPTIUU B
MOBCEIHEBHOM KU3HU

21

MexaHu4decKue BOJIHBI,
YCJIOBUSI pacCIIpOCTPaHEHHS.
[Tepuon. CxopocThb
pacrpoCTpaHeHUS U JJIMHA
BOJIHEL [lomepeynsie u
MPO/I0JIbHBIE BOJIHBI

bu6auoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCThH 3BYKA.
I'pomkocTh 3ByKka. BeicoTa
ToHa. TeMOp 3ByKa

bu6anoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

9J'IeKTp0MaI‘HI/ITHI>Ie BOJIHBI,
X CBOMCTBA U CKOpPOCTh.
[IIkama QJICKTPOMArHUTHBIX
BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpyuHUMIIBI pagUOCBA3U U
TeaeBuacHUs. Pa3zButue
CpEJICTB CBSI3H.
Pamnonokanus

25

KonTponsnas pabora

bu6mmoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

«Kosebanusa v BOJTHBD)

https://m.edsoo.ru/ffOcc6f8

26

IIpssmonuneriHoe
pacrpocTpaHeHHE CBETA B
OJIHOPOJHOM Cpee.
TodeuHblil ICTOYHUK CBETA.
JIyud cBera

bu6anoreka LIOK
https://m.edsoo.ru/ff0cd350

27

OtpaxkeHue cBeTa. 3aKOHbI
OTpakKeHHsI CBETa.
[TocTpoenune n3o0paxxeHuii B
TJIOCKOM 3epKajie

bu6anoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipennomnenue ceera.
[TontHOE BHYTpEHHEE
oTpaxenue. [IpenenbHbii
YTOJI IOJIHOI'O BHYTPEHHETO
OTPAKEHHUS

bu6auoreka [JOK
https://m.edsoo.ru/ff0cd7{6

29

JlabopaTopHnas paboTa
«M3mepeHue mokazaTens
TIPEJIOMJICHHS CTEKIIa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunzsl. [locTpoenne
M300paKeHUN B JIMH3E.
dopmysia TOHKOW JIMH3BI.
YBenuueHue JINH3bI

bubnuoreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTopHnas paboTa
«HccneqoBanue CBOMCTB
M300pakKeHUH B JIMH3aX»

32

Hucnepcus ceera. ClI0KHBIN



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cocTaB Oenoro cBerta. L[Ber.
JlabopaTtopnas padota
«Habmoaenue aucnepcuun
CBETa»

WNuTepdepenuus caera.

bu6anoreka [JOK

33 Audpartus caera. ) https://m.edsoo.ru/ffOced22
JudpakuuonHas peniérka

34 [Tonepe4HOCTH CBETOBBIX bubnnoreka IIOK
BouH. [Tonsipu3anus cBera https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudOpsI U

35 YCTPOUCTBA U YCIOBUSI UX
0e30macHOTO MTPUMEHEHHUS
['panuIIBl MPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHUKHU. bu6auoreka [JOK
[TocTynaTel crieraaIbHOM https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIbHOCTHU
OTHOCHTEIHLHOCTD

37 OJITHOBPEMEHHOCTH. but6mmoreka [IOK
3ameuIeHHEe BpEMEHHU U https://m.edsoo.ru/ffOcfa4?2
COKpaIleHUE JTHHBI
DHeprus U UMITYJIbC

38 PEISITUBUCTCKON YaCTUIIBI. bu6mmoreka [IOK
CBs13b Macchl C dJHEprueh u https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHs ITOKOS

39 KonTponsnas pabora bubnmoreka [JOK

«Ormruka. OCHOBBI

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

CIIELIMAIbHON TEOPUH
OTHOCUTEILHOCTHY

®otonsl. Popmyna Ilnanka.

bu6anoreka LIOK

40 DHeprust ¥ UMITYJIbC (HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETOBAHUE

41 (I)OTcljaq)(peKTa. OHBZI[TBI A.T. bubmmorexa LIOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTtorddekra.

42 YpaBHeHne DWHIITENHA s bu6anoreka [JOK
doroaddexra. «KpacHast https://m.edsoo.ru/ff0d015e
rparuiay ¢orodddexra

aByieHue ceera. OnbIThl I1.
43 IJ—II JleOeneBa. Xumuuyeckoe bubmorexa [JOK
. https://m.edsoo.ru/ff0d04a6
JICHCTBUE CBETA
TexHu4YecKue yCTpoucTBa u
MPaKTUYECKOe MPUMEHECHHE:

44 dhoTodmeMeHT, GoTOIATIHK,
coJIHeuHas Oartapes,
CBETOHO/T
Pemenue 3agau mo Teme

45 <<9J'I€M6HT?;>IHKB3HTOBOI71 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d0302
OTITUKH
Mopnens atoma ToMcoHa.
46 OmnpiTel Pesepdopaa mo bubnuoreka [IOK

pacCesTHUIO O-4aCTHII.
[limaneTapHas mozenb aToma

https://m.edsoo.ru/ff0d091a



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

47

IToctynarsr bopa

bu6anoreka LIOK
https://m.edsoo.ru/ff0dOafa

48

N3nydenue v normioueHue
(OTOHOB TIpH MEpPEXOe
aToma C OJIHOTO YPOBHS
SHEPTruM Ha Ipyroi. Bunabl
CIEKTPOB

bu6anoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BonHOBEIE CBOWCTBA YaCTHII.
Bounnsl e bpoitis.
KopnyckynsipHo-BOIIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE H3JTyYeHUE

bu6auoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE
paanoakTUBHOCTU. ONBITHI
Pesepdopna mo
OTpezIeNIEHUI0 COCTaBa
PaAMOAKTUBHOTO U3JTYYCHHUS

bu6auoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6eta-,
ramMMa-u3nydcHus. Briusaue
pPaIMOAKTHBHOCTH HA KHBBIC
OpTaHU3MBI

52

OTKpbITHE TTPOTOHA U
HelTpoHna. Mzotombl. Anbda-
pacnaj. DIeKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacma.
l'amma-uznyyenue

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



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

53

DHeprus cBsI3U HyKJIOHOB B
anpe. SlnepHele peakuuu.
SnepHslil peakTop.
[IpoGnembl, NEPCIIEKTUBEI,
9KOJIOTUYECKHUE aCIEKThI
SIICPHOM YHEPTETUKHU

bu6mnoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DJIEeMEHTApHbBIC YaCTHUIBI.
OTKpbITHE TO3UTPOHA.
MeTtoasl HAOTIOACHUSA U
pETUCTpALIU JIEMEHTaPHBIX
yactull. Kpyriblid cTon
«@DyHIaMEHTaJIbHbIC
B3auMMOJIcCTBUS. EqMHCTBO
(hu3MIeCcKoi KapTUHBI MUPaX»

bu6auoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTamnbl pa3BUTHUSA
actpoHomuu. [Ipuknaanoe u
MHPOBO33PEHUYECKOE
3HAYCHHE acCTPOHOMUHU. By
3BE31HOr0 HeOa. Co3Be3aus,
SIpKUE 3BE3/TBI, TUIAHETHI, UX
BUMMOE JIBIKCHUE.
ConHeyHas cucTeMa

56

Counnne. ConHeunast
aKTUBHOCTEL. MCTOYHUK
sHeprun CoJHIa U 3BE3]

S7

3BE3/1bI, X OCHOBHEBIC
XapaKTEPUCTUKU. 3BE3/bI



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

rJ1aBHOM
TOCJIeIOBATEIIHHOCTH.
BnyTtpenHee cTpoenue 3BE3 .
CoBpeMeHHbIE
MIPEACTaBICHUS O
MIPOUCXOKIACHUHN U
spostonuu CoJiHIIa U 3BE3

58

Mneunsiii [Iyte — nHamma
I'amaktuka. ITonoxenue u
nemxenne CoiHia B
I'anaktuke. I'amakTukm.
YépHble AbIpHI B sApax
rajakTUuK

59

Bcenennas. Paz0Oeranue
rajnakTuk. Teopus bonpiioro
B3phIBa. PennkroBoe
u3JlyuyeHue. MerarajakTuka

60

Hepemennsie mpobiemMsl
aCTPOHOMHHU

61

KontponbsHas pabora
«DNEeMEHTHI aCTPOHOMHH U
acTpoU3UKI»

62

O6o6maromwii ypok. Poib
(U3HUKY ¥ aCTPOHOMUH B
SKOHOMHUYECKOH,
TEXHOJIOTUYECKOH,
COLIMAJILHOM M PTHYECKOH




chepax AesTeNbHOCTH
YeoBeKa

63

O606maromuii ypok. Ponb u
MECTO (PU3UKH U
aCTPOHOMHH B COBPEMEHHOM
Hay4YHOW KapTHUHE MUpa

64

O606maromuii ypok. Posib
¢du3nueckoi Teopuu B
(dbopMupoBaHUU
MPEACTABICHUMN O
(bu3nuecKkoi KapTUHE MHUpa

65

O6o0maromuii ypok. Mecto
(bu3nUecKol KapTUHBI MUPa
B 00IIIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTABACHUI O IPUPOJIC

66

Pe3epBHbIit ypOK.
MarauTHoe MmoJie.
DJIEKTpOMarHuTHas
WHTy KIS

67

PesepBHbIil ypok. OnrTuka.
OCHOBBI ClleIHATIBHON
TEOPUH OTHOCUTEJIBHOCTHU

68

Peszepusbiii ypok. KBanTtoBas
(dhu3uKa. DIeMEHTHI
ACTPOHOMHH M aCTPOPUUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784
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OBILEE KOJIMYECTBO YACOB
10 [IPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

1.

w

5.

I".4. Mskumes, b. b. byxosues, H.H. Corckuii ®uznka 10 k1. Pusuka 10
kiacc. ba3oBblil u yrimyOneHHbIN ypoBeHb. YueOHuK. MockBa. [Ipocsernienue,
2020 r.

I'.51. Msakumes, b.b. byxosues, B.M. Hapyrun ®usuka 11 ximacce. bazosbiit n
yriy0OneHHbll ypoBeHb. YueOHuk. Mocksa. [Ipocsemenune. 2020 r.

A.I1. PeivkeBuy. CoopHUK 3a71a4 1o ¢pusuke. Mocksa, Ipoda, 2005 - 2019 r.
CoOopnuk 3aaau o ¢pusuke 111 9 — 11 knaccos. CoctaBurens [.H. Crenanosa.
M.: «IIpocBenienuer, 1996 r.

3ananus oOpazoBaTenbHOro noprana Pemry EI'D

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1. I'. 4. Mskuues, b. b. Byxosues, H.H. Cotckuit ®u3uka 10 ki. duzuka 10

kiacc. ba3oBelil u yrioyOneHHbIN ypoBeHb. YueOHUK. Mocksa. [IpocBenienue,
2020

2.

3.
4.

8.

9.

I'.4. Msakumes, b.b. byxosues, B.M. Hapyrun ®usuka 11 knacc. bazoBblil u
yriyOJieHHbIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemienue. 2020

A.I1. PeimkeBuy. COopHuEK 3a1a4 1o ¢usuke. Mocksa, poda, 2005 - 2019 r.
Co6opnuk 3amau 1o ¢pusuke 111 9 — 11 knaccor. CoctaBurens [.H. Crenanosa.
M.: «IIpocBemenuey, 1996 r.

10.A. Caypos. ®usuka. [Toypounsie pazpadbotku. 10 kinacc. [Tocobue s
obmeobpa3oBaTensHbIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpadbotku. 11 kmacc. [Tocobue mis
o011eo0pa3oBaTeNbHBIX Opranu3anuii. bazoBslii u yrimyOiaeHHBINH ypPOBEHb.
Mockaa. [Ipocsemenue. 2017 r.

COOpHUK TECTOBBIX 3aJJaHUM JJIsi TEMATUYECKOTO U UTOTOBOT'O KOHTPOJIS.
®usuka 10 knacc. M.: «Muatemnext-Lentpy», 2004 T.

C.M. Aunpgpromieukut, A.C. CnyxaeBckuii. ®uzuka. «KoHCTpyKTOp»
CaMOCTOSITEIBHBIX U KOHTPOIBHBIX padoT. 10 — 11 kimacchl.

[Tocobue nns yumreneit. M.: IIpocBemenne, 2010

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

HNuTepHeT-pecypcsl

b

XKupas ¢usuka: oOyyaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku usuku ¢ ucnosb3oBanueMm Muarepuera. http://www.phizinter.chat.ru/
®dwusuka.ru. http://www.fizika.ru/

dwusuka: koyutekius onbiToB. http://experiment.edu.ru/



.%20http:/www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/

o

9.

dusuka: QJICKTPOHHAA KOJUICKIHUA OIBITOB.

http://www.school.edu.ru/projects/physicexp

Karanor cchutok Ha pecypebl o ¢pusuke http://www.ivanovo.ac.ru/phys
becnnaTHpie 00y4aromiyie nporpaMmmsl 1o Gu3nKe
http://www.history.ru/freeph.htm

JlaBopatopuble paboTsl 0 pusuke. Bupryansheie 1abopaTopHble pabOTHI.
http://phdep.ifmo.ru

AnnMarys GU3NIECKUX MPOIECCOB oobscHenusmu. http://physics.nad.ru

10. ®usnueckas SHIMKIONEINAS http://www.elmagn.chalmers.se/%7eigor
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