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JUTsE 00YYAOIINXCS HA YPOBHE CPETHET0 00I1Iero 0opazoBaHus
10-11 xmaccoB

IHOACHUTEJIBHAA 3AIIUCKA

ITporpamma no ¢u3uke 6a30BOro YpoBHS Ha ypOBHE cpeliHero ol1iero oopa3zoBaHus pazpaboTaHa Ha
OCHOBE TOJIOKEHHH M TpeOOBaHWH K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHONW HPOTPAMMBL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHON paboueill mporpaMMbl BOCIUTAHUS H
KOHIICTIMY TIpernoiaBaus yueOnoro npeamera «®@u3nka» B 00pazoBaTeIbHBIX opraHuzanusx Poccuiickoit
®enepanyy, pealu3yoUMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Coneprkanue mporpammbl 10 (PU3KMKE HAIPaBICHO HAa (POpMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyyaromuxcs 10—11 kiaccoB npu o0yyeHuH ux (usznke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
HesITeNbHOCTHOTO Tmonaxoxa. llporpamma mo ¢usuke coorBercTByeT TpedboBanmsim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMEeTHBIM pe3ylibTaTaM OOydYeHHs, a TakKxke
YUUTBIBAET HEOOXOAMMOCTh peaM3allid MEXIPEAMETHBIX CBsi3ed (DU3MKH C €CTECTBEHHO-HAyYHBIMHU
y4eOHbIMU IpeameTaMu. B Hell omnpenenstoTcss OCHOBHbIE LI€IM HM3Y4eHUs (U3UMKU Ha YPOBHE CPEIIHEro
o01iero o0pazoBaHusl, IUIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (DM3HUKH: TMYHOCTHBIE, METAPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

® [UIAaHUpPYEMbI€ pE3yJIbTaThl OCBOEHHUS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IIPEMETHBIE PE3YNIbTAThI IO TO1aM O0yUYEeHHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM oOydeHusl.

®duszuka Kak Hayka 0 HauboJiee 00IIUX 3aKOHAX MPUPO/bI, BHICTYIAsl B KaUeCTBE yueOHOIro mpeameTa
B ILIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJ B CHUCTeMY 3HaHUN 00 okpyxkatomieMm mupe. IIkonpHBIA Kypc
($U3UKN — cUCTEMOOOpa3yIoIIMH JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE
3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SBJICHUMN, U3ydaeMbIX XUMHUeEl, ononorueit, pusnueckoil reorpadueit
u acTpoHoMuel. Mcronb3oBaHMe W aKTUBHOE NMPUMEHEHHE (PM3MUECKUX 3HAHWM OmpesenserT Xapakrep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cepe SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJIy4eHHs
HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pu3smku BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOW KapTUHBI MUpPa 00y4aroImuxcs, B GOpMUPOBAHNE YMEHHUH TPUMEHSTh
Hay4YHBI METOJI TO3HAHUS NPYU BBHINOJIHEHUN UMU Y4€OHBIX UCCIIEIOBaHUM.

B ocHOBY kypca (hu3MKM Ui YpOBHS CpEeIHEro oO0IIero o0pa3oBaHUs MOJOXKEH PsJl UaeH, KOTopble
MO’KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH KypcC SBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COEPKUT
MaTepuai U3 BceX pa3zesioB GU3KKH, BKIIOUYAET KaK BOIPOCH KJIIACCUYECKOW, TaK U COBPEMEHHON (DU3HUKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW wmarepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBnsieTcss GOpMHUPOBaHUE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSX
MaTEpUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE€ peanuszaius npeanoiaraeT UCIoib30BaHHE TYMAHUTApHOTO MOTEHIHAIa
¢u3nveckoil HayKd, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOIIecTBa, a TakkKe C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMHu.

Hoes npuxnaomoii nanpasiennocmu. Kypc QU3UKU MpeanojaraeT 3HaKOMCTBO C HIIMPOKHUM KPYroMm
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C Pa3BUTUEM TEXHMKH M TEXHOJOIHH, a
TaKxke 00CyKAeHUs TPOOIeM PallMOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHUECKOM O€30MacHOCTH.

CrepKHEBBIMH DJIEMEHTaMHU Kypca (DU3MKM Ha YpOBHE CpelHEero oOIiero oOpa3oBaHMs SBIISAIOTCS
¢usnueckue Teopuu (GopMHpPOBAHUE MPEICTABICHUI O CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOpUH, POIIH
(GyHIAMEHTAJIBHBIX 3aKOHOB W IPHHLUIOB B COBPEMEHHBIX NPEICTABICHUSAX O MPUPOAE, TPaHMILAX
MIPUMEHUMOCTH TEOPUM, AJIs1 OTIMCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUH U IPOLIECCOB).
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CHUCTEeMHO-IESITEIPHOCTHBI MOAX0M B Kypce (U3MKM peamu3yercss Npexae BCero 3a Ccuér
OpraHM3aly SKCIEPUMEHTaIbHON NedaTeabHOCTH oOydaromuxcs. [[ns 6a3oBoro ypoBHS Kypca (pU3UKU —
3TO HCIOJIb30BAaHUE CHUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHMEHTOB U J1aOOpaTOPHBIX padorT,
KOTOpbIE B mporpamme mno ¢usnke oObeAMHEHbI B OOLIMI CIHUCOK YYEHHMUYECKHUX MPAKTUYECKUX PadoT.
Bbinenenne B yka3aHHOM TIepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX JUIsl KOHTPOJII W OLEHKH,
OCYILIECTBIISICTCSl yYaCTHUKaMU 00pa30BaTEbHOIO IMpollecca MCXOIs M3 OCOOEGHHOCTEW IJIAHUPOBAHUS U
ocHamieHus kabuHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIIUMUCS YMEHHUSIMH
MIPOBOJUTh KOCBEHHbIE H3MEPEHMsI, MCCIEIOBAaHUS 3aBHUCHUMOCTEH (PU3NYECKUX BEJIWYMH M MOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

bonbuioe BHUMaHHWE yJenseTcs PEIICHUI0 PAacuYE€THBIX M KauecTBEHHBIX 3amad. [lpu atom juis
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[a4d C SBHO 33JaHHON (PM3NYECKON MOJENbIO, TIO3BOJISIOIINE
MPUMEHSTh W3Y4YEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasliena Kypca, TaKk U HHTETpUPYS
3HAaHUS U3 Pa3HBIX pa3aesoB. [l KadecTBEHHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33JaHUsl HA OObSICHEHHE
MpoTeKaHus (HU3MUECKUX SBJICHUN M MPOLIECCOB B OKPYXKAIOUIEH *KU3HHU, TpeOyromie BpiOOpa (pusndeckon
MOJIEIIN JIJISl CUTYalluH TIPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO k MaTepuanbHO-TEXHHUECKOMY O00ECIeYeHHIO
yaeOHOro mporiecca 0a30BbIi ypOBeHb Kypca (DM3UKM Ha YpOBHE CPEIHEro o0mero odpa3oBaHUs JOJHKCH
U3Yy4aTbCsd B YCJOBHSX MpPEIMETHOro KaOuHeTa (PM3MKU WM B YCIOBHSIX HMHTETPHUPOBAHHOTO KaOWMHETa
MIPEIMETOB €CTCCTBCHHO-HAYYHOTO MUKIA. B KabuHeTe GU3HKHN JOHKHO OBITh HEOOXOIUMOE JTab0paTOPHOE
00opynoBaHuUE I BBIIOJIHEHUS YKa3aHHBIX B Iporpamme mo Gu3uKe yYeHUUYECKHX MPaKTUYECKUX paboT u
JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCTpalinoHHOe oOOopynoBaHUE (OpMHpPYEeTCS B COOTBETCTBHM C MPUHIIUIIOM MHHHMAIbHOM
JOCTaTOYHOCTH M OOECIEYMBAET ITOCTAHOBKY MEPEYHMCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIFOYEBBIX
JEMOHCTpPALIMIA 111 UCCIIEIOBAHMS M3Y4aeMbIX SIBIICHUN U MPOLIECCOB, IMIUPUUYECKUX U (PyHIAMEHTATbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopaTopHoe o0OOpyZOBaHUE M YYEHHUYECKHX MpakTHUECKUX paboT QopmupyeTcss B BUE
TEMATUYECKNX KOMIUIEKTOB M OOECIIEYMBAETCS B pacdy€re OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIUXCS.
TemaTnueckue KOMIUIEKTHI JJaOOpPaTOPHOTO OOOPYJOBAHUS JIOJKHBI OBITH MOCTPOCHBI HAa KOMIUIEKCHOM
WCTIOJIH30BAaHNHU aHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUJie HU(PPOBBIX T1a0OPAaTOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

e (opMHUpOBaHME HHTEpeca M CTpeMJIEHHs OOydalolMXCsl K HAyYHOMY M3Y4YEHMIO HPUPObI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TPEJCTABICHUI O HAyYHOM METOJIE MO3HAHHUS U (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBIICHHSIM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs OCHOB CTPOCHHUS MAaTEPUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opMHuUpOBaHHE YMEHHI OOBSICHSATH SIBICHUS C UCTIOIH30BaHUEM (DM3MUYECKUX 3HAHWW M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME TPEACTABICHUN O posd (PU3MKH A pa3BUTHS APYIHMX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTHUI.

JloCTIKEHHE ATHX TeNieli oOecreunBaeTcs pelieHueM CIeIYIONX 3a/1a4 B IPoIlecce H3yYeHUs Kypca

(¢u3MKK Ha ypOBHE CpeHEro 00IIero 00pa3oBaHUs:

e MpUOOpETeHHE CUCTEMBbl 3HAHMM 00 OOHMX (U3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIIOYast MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, FIEKTPOIUHAMUKY, KBAHTOBYIO (DU3HMKY U 3JIEMEHTHI
acTpo(u3uKH;

e (opMUpOBaHME YMEHHUH TPUMEHATh TEOPETUYECKHE 3HAHUSA JUII OOBACHEHHS (U3UUYECKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;

® OCBOCHHE CIIOCOOOB pEIICHMs Pa3IUYHbIX 3a/lad C ABHO 3aJaHHOW (pu3MuecKkoil MoJenbio, 3a1ad,
MO/Ipa3yMeBAIOIINX CaMOCTOSITENIbHOE CO37aHue (DU3MUYECKON MOJENH, aJleKBaTHOM YCIOBUAM
3aJauu;



® [IOHMMaHHE (U3MUYECKUX OCHOB U MPUHIUIOB JIEHCTBUA TEXHMYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;
® OBJIQJICHUE METOJaMH CaMOCTOSTECIBHOTO IUIAHUPOBAHHMSI W TPOBEACHUS  (PU3UYCCKUX
OKCHEPUMEHTOB, aHajiW3a H HHTEpIpeTaluyl HH(QOpManuK, ONpEeAeICHUsS TOCTOBEPHOCTH
MOJTyYEHHOTO PE3yIbTaTa;
® CO3/aHWE YCIIOBHH JUIsI pa3BUTHUS YMEHHWH IPOEKTHO-UCCIIEAOBATEILCKOW, TBOPYECKOM
JEeSITeITbHOCTH.
Ha uzyuenue ¢usuku (6a30BbIi ypoBEeHB) HA YPOBHE cpenHero oduiero oopazoBanust oTBoaAUTCs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).
[Ipeyiaraemelii B mporpamme 1o (Gpusmke rnepeyeHp Ja00paTOPHBIX M MPAKTUYECKUX pabOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYUTENb JeJacT BHIOOpP IMpOBEICHHs JTa0OpaTOPHBIX PAadOT M ONBITOB C YYETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJarOInXCs.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
®duznka — Hayka o npupoze. Hayuneie MeTo bl MO3HaHUS OKpY»Karolero mupa. Poib sxcriepuMenTta u
TEOPHH B MpOIlecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue ¢u3nyeckux sBiieHUN U mporeccoB. Hayunbie rumoresbl. Ou3ndeckue 3aKOHbI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pUHIIMIT COOTBETCTBUSI.

Pons m mecto pusuku B HOpMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MUpPA, B IPAKTUUYECKON
JEeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
AHasnorosbsie ¥ U(PPOBLIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe ABuxkeHHE. OTHOCHTENIBHOCTh MEXaHWYECKOro JBiKeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemenienue, cKkOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) M YCKOPEHHE MaTepUabHOU
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. CII0KEHNE MTEPEMEIICHUIN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBMKCHHE. | paduKy 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U NIEPEMEIICHUS MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBobOogHOE TazieHre. Y CKOpeHrne CBOOOTHOTO TIa/ICHUS.

KpuBonunelinoe nBmxeHue. J[BH>KeHHE MAaTepUaIbHONM TOYKH IO OKPYXHOCTH C IOCTOSTHHOM IO
MOJYJIO CKOPOCTHIO. YTJOBasi CKOpPOCTh, JIMHEHHass CKopocTh. llepwon w wactora oOpalieHus.
[lenTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHUYEeCKHE YCTPONUCTBA U MPAKTUYECKOE TPUMEHEHHUE: CITHIOMETP, ABUKECHUE CHAPSIOB, IIETTHBIEC U
pEMEHHBIE Mepeayun.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanue NBMXEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxenus tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

W3mepenune yckopeHus CBOOOIHOTO MaICHHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAEICHNUS MTHOBEHHON CKOPOCTH.

UccnepoBanue COOTHOILIEHUS MEXAY MYTAMH, IPOUICHHBIMU TEJIOM 3a IMOCJIEA0BATENbHbIE PABHbBIC
MIPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBIKEHUU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYITIO.

N3yuenue nBUKEHUA MIAPUKaA B BI3KOM KUKOCTH.

N3yuenne nBukeHus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipunnun otHOCcHTenbHOCTH ['anmunes. [lepBsiii 3akoH HeroToHa. HEepImanbsHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnozunuu cuii. Bropoit 3akon HeroToHa /u1st MaTepuanbHON TOUKH.
Tpertnii 3akoH HprOTOHA [U1s1 MaTepHAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenus (1mokosi, ckosbxkeHus, kaueHus). Cwia tperus. Cyxoe tpenue. Cuna TpeHUs

CKOJIb>KEHUSI U cuiia TpeHus nmokos. Koaddumuent tpenus. Cuna cCONpoTUBICHUS NpPU IBUKEHUU Tela B
XKUJKOCTHU WIH rase.

[TocTymarenbHOE U BpaliaTelIbHOE ABMKEHNE a0COMIOTHO TBEPOTO TEa.
MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBus paBHOBECUS TBEPAOrO TeNa.
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TexHnueckue ycTpoiicTBa M MPAaKTUUECKOE NMPUMEHEHME: NMOJUIMITHUKM, ABH)KEHHE HCKYCCTBEHHBIX
CIyTHUKOB.

Jlemoncmpayuu

SIBrieHrEe MHEPLUH.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABbEME U NaJACHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunpl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM 00pa3slie, OT UX
nedopmariuu.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

HNmnynbc MaTepuanbHOM TOUYKH (Tena), CUCTEMbl MaTEPUATIbHBIX TOUEK. VIMITyJIbC CUIIBI U U3MEHEHHE
HMITyJIbCa TeJla. 3aKOH COXpaHEHUsl UMITyJibca. PeakTHBHOE JBUKEHUE.

Pab6ota cuibl. MOITHOCTH CHJIBI.

Kunernyeckas sHeprusi MaTepraibHON TOUKH. Teopema 00 U3MEHEHIN KUHETUYECKOM SHEPTUH.

[MorennmaneHast oSHeprusi. lloTeHnmanpHas SHEprus ynpyro AeGOpMHUPOBAHHOW MPYKHUHBI.
[ToTenuuanpHas SHeprus Teia BOJIU3U MOBEPXHOCTH 3EMITH.

[ToTeHuManpHble U HEMOTEHUUATIbHbIE CUIIBL. CBSI3b pabOThl HEMOTEHUHUAIbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKON SJHEPTHUH.

VYupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHnyeckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHUE: BOAOMET, KOMEP, NPYKUHHBIA IHUCTOJET,
JBUKEHHE PaKerT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon moTeHIIMAIbHON YHEPTHM B KHHETUUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3ydenne abCoOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHJIBI ¢ WM3MEHEHMEM MEXaHMUYECKOW HHEepruu Tela Ha NpuMmepe
PacTsKEHUS PE3NHOBOTO KIyTa.

Paszpnen 3. MoaekyasipHasi GU3MKa ¥ TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopun

OCHOBHbBIE TOJIOKEHHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM U HUX OIBITHOE OO0OCHOBaHHE.
BpoynoBckoe nBmxenue. Auddysus. Xapaktep ABMKEHHUS U B3aUMOJCHCTBUS YacTHIl BeuiecTBa. Mozaenu
CTPOEHHUSI Ta30B, JKUJIKOCTEH M TBEPIBIX Te€I U OOBSICHEHUE CBOICTB BelIECTBa HAa OCHOBE 3THUX MOJEIEH.
Macca u pazmepsl Moaekyi. KonnuectBo Bemectsa. [loctosnnas ABorampo.

TermnoBoe paBHOBecue. Temneparypa u e€ nzmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOPUM HICAIbLHOTO
raza. AOCo/IIOTHasI TeMIieparypa Kak Mepa cpeHed KMHETHYECKOM PHEepPIruu TEIUIOBOTO ABM)KEHHUS YAaCTHII
raza. lllxama Temneparyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHue MeHnaeneeBa—Knaneiipona. 3akoH
JanpToHa. M3omporecchl B HACAIBHOM Ta3e C TMOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ paduyeckoe
MIPEJCTaBICHUE U30TMPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu



OmnbITHl, JOKa3bIBAIOIIME IMCKPETHOE CTPOCHHE BEIIEeCTBa, (Gororpaduu MOJIEKYT OpraHUYeCKHX
COCTUHEHU.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbita LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.

Monens, HIUTIOCTpUPYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCyaa.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3JlyXa B KIJIACCHOM KOMHATe€ Ha OCHOBE HU3MEpEeHHM 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonunamuyeckasi cucreMa. BHYTpeHHSIsI SHEprusi TEPMOJUHAMHYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHenus. KonuuectBo TennoTel U pabora. BHyTpeHH:S sHEprus 0JHOATOMHOIO U€ajabHOro rasa. Bussl
TEIUIONEpelayu: TEIUIONPOBOJHOCTh, KOHBEKLHS, H3JIydeHHE. YJelbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEII0ThI pH Tejionepeaaye.

[Tonstue 06 anuabaranom mporecce. [lepBoiif 3akoH TepMmoanHaMuku. [IprMeHeHne nepBoro 3akoHa
TEPMOJMHAMHUKH K n3omnporeccam. [ padudeckas nHTEpnpeTanus padoThI rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTs mpoieccoB B MpUpoO/IE.

TernoBeie MammHbL. [IpUHIATIBL TEHCTBHS TEIUIOBBIX MamiH. [IpeoOpa3oBaHus SHEPTHH B TETUIOBBIX
MammHax. Kosdduument noneznoro aeiictBus TeruioBoil mamuubl. [ukn Kapuo u ero xoadduimeHt
I0JIE3HOTO AEUCTBUSL. DKOJOTUYECKUE MPOOIEMBI TEMIOIHEPIE€TUKH.

TexHuueckue yCTpPONUCTBA U MPAKTUUYECKOE NPUMEHEHHUE: JBUTaTelb BHYTPEHHErO CropaHus,
OBITOBOM XOJOJWIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW SHEPruM Teia MpHU COBEPUIEHUHM PaOOThI: BBUIET MPOOKU M3 OYTBUIKU TOJ
JeWCTBUEM CXKATOT0 BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPALIUA).

N3meHeHnre BHyTpeHHEH 3Hepruu (TemrepaTypsl) Teja Ipu TeIuionepeaaye.

OnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoovl

[TapooGpazoBanue u KoHaeHcanus. HMcmapenne u kuneHuwe. AOCOMIOTHAS W OTHOCUTEIbHAs
BJIQKHOCTh Bo3ayxa. HacelmenHslit nap. Y ienbHas TEmoTa napooopazoBaHus. 3aBUCUMOCTb TEMIIepaTyphbl
KHUIIEHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrannumueckue u amopHbie Tena. AHM30TPONHs CBOWCTB KpucTayuioB. JKunkue
kpuctaibsl. CoBpeMeHHble MaTepuanibl. [lnaBieHue W KpucTaud3anus. YAeiabHas TEyoTa IUIaBICHHUS.
Cybnumarus.

YpaBHeHUE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpolcTBa M NMPAKTHUUYECKOE NPUMEHEHHUE: TMTPOMETP U ICUXPOMETP, KAIOPUMETD,
TEXHOJIOTUH MOTYYEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIEHHBIX TapOB.

Kunenue npy NoHM>KEHHOM JIaBJICHUM.

CriocoObl U3MepeHus BIaKHOCTH.

HabnroneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTHYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Paznen 4. DaekTpoanHaMuKka

Tema 1. Inexmpocmamuka

OnexTpuzanus Tea. OleKTpudeckuil 3apsa. JBa Buaga snexkTpuueckux 3apsaoB. lIpoBoanHukw,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apsiioB. 3akon Kynona. TodeuHbIN 31EKTPUUYECKUN 3apsil. DIEKTPUUYECKOE TOJIE.
HamnpsoxkénHocTs  3nexkTtpuyeckoro mnons. IlpuHuoun cynepno3uuuy  3leKTpUYeCKUX mosie. JIlnmHum
HaIpPsHKEHHOCTH 3JIEKTPUUYECKOTO MO,

PaGora cun snexkrpocratnueckoro mois. [lorenuman. PasHoctes morennuanon. [IpoBogHuku u
JTURJIEKTPUKHU B DJIEKTPOCTATUUECKOM IT0JIe. J{nanekTpruyeckas IpoOHUIAeMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNeKTpOEMKOCTh INIOCKOIO KOHAEHCATOpa. DHEPrus 3apsyKEHHOIO
KOHJIEHCATOopA.

TexHuueckue  yCTpOMCTBA M INPAKTHYECKOE  NPUMEHEHHUE:  BJEKTPOCKOI,  3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJICKTPONPHOOPOB, KOHAEHCATOpP, KOMHPOBAJIBHBINA ammapar,
CTPYHMHBII IPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO U IPUHIUIT ACHCTBUS 3IEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DNeKTpoCcTaTUYECKas 3alluTa.

JIMBIIEKTPUKYU B DJIEKTPOCTaTUYECKOM TOJIE.

3aBUCHUMOCTD JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOIIAJIM IUIACTHH, PACCTOSHUS MEXIY
HUMH U JTUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKU TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro Toka. Mctounuku Toka. Cuna Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma ai1g yyacTka Henu.

DNeKTpUUecKoe CONpPOTUBIEHHE. YJIeIIbHOE COINpOTUBIEHHE BemiecTBa. llocnenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHUE MPOBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akon Jlxoyns—Jlennia. MomHOCTb AIEKTPHUYECKOTO TOKA.

DNEeKTpOABMKYIAs CUJa U BHYTPEHHEE CONPOTUBIEHUE MCTOYHMKA TOKA. 3aKkOH Oma 1jisi MOJHOM
(3aMKHYTOM) 251ekTpuueckoit emu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAsi MNPOBOAUMOCTb TBEPABIX METAJIOB. 3aBUCHMOCTb CONPOTUBJICHUS METAIOB OT
Temrepatypbl. CBEpXITPOBOIUMOCTb.

DneKkTpuyYecKuil TOk B Bakyyme. CBONCTBA AEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOcTBEHHAss U MpPUMECHas MPOBOJUMOCTh MOJIYMPOBOAHHKOB. CBoMCTBa p—N-
nepexoa. [lomynmpoBoJHUKOBBIE TPHUOOPEI.

DNeKTpUUeCKUid TOK B pacTBOpax M paciiaBax 3JIEKTPOJUTOB. DJIEKTPOJUTHYECKAs] JUCCOLMALINS.
DneKTponus3.

DneKkTpruyecKnil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENBHBIN pa3psaa. Monnus. [lna3ma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIepMeTp, BOJBTMETP, PEOCTar,
WCTOYHWKHA TOKa, OJJIEKTPOHArpeBaTeIbHbIE NPHOOPHI, AJIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMUCTOPHI H (POTOPE3UCTOPHI, MOIYMPOBOJHUKOBBINA IO,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHMS.

3aBUCHMOCTb COMPOTUBIEHUS UUIUHIAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAJAH IMOMNEPEYHOIO
CEYECHMS U MaTepHaa.

CMeniaHHOE COEJUHEHHE TPOBOJHUKOB.



[Ipsimoe u3MepeHne 3IeKTpoABMKYIIEH criibl. KOopoTkoe 3amMblkaHHE TrajlbBaHUYECKOIO 3JIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psag U IpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne CMEIIaHHOTO COEUHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habnronenue snextpoinusa.

Me:xnpeamerHble CBSI3U

N3zyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce oCyIeCTBIAETCS C yUETOM COEPIKATENbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, ONOJIOTUH, XMMUH, Teorpadui U TEXHOJIOTHH.

Mescnpeomemuvie nonamus, CBA3aHHbIE C M3YyYEHHEM METOJOB HAYYHOIO IIO3HAHMA: SIBJICHHUE,
Hay4YHbIM (akT, rumore3a, (¢U3NYECKas BEIMYHMHA, 3aKOH, TEOpHs, HAONIOIEHHE, AKCIEPUMEHT,
MOJIETIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pellleHUe CUCTEMBbl YpaBHEHWM, JuHelHas ¢QyHKuus, napaboisa, rumnepbosna, HX
rpadyKyd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKLUHU: CHHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIIMH Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: Mexanudeckoe IBM)KEHUE B KHMBOM mpupone, Iudpdysus, ocMoc, TEIIOOOMEH MKHUBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISPHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEJ, XKUAKOCTEH U Tra30B, 3JEKTPUUECKHE CBOMCTBA METAJJIOB,
NEKTPOJINTUYECKAS IUCCOLMALINSI, TAJIbBAHUKA.

T'eocpaghus: BNaxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHs B TEXHUKE,
MOJIIUITHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMIyJbca B TEXHHUKE (pakeTa, BOAOMET U JIpYyrue),
JIBUraTellb BHYTPEHHET0 CrOpaHus, MmapoBas TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAULIMOHEP, TEXHOJIOTUU
MOJIyUEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE€ HAHOMATepUalOB, M HAHOTEXHOJOIHH,
AJIEKTPOCTaTUYECKas — 3allUTa, 3a3eMJIGHHE  DJIEKTPONpPHOOpOB, KCEPOKC, CTPYWHBIH  IpPUHTED,
AJIEKTpOHarpeBaTesibHbIe IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBaHHUKA.

11 KIIACC

Paznen 4. diiekTpoanHamMuka

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbie MarHuThl. B3amMoAelcTBHE TOCTOSAHHBIX MarHuToB. MarauTtHoe mone. Bekrtop
MarHuTHOM WHAYKUMH. [IpUHLMN Cyneprno3uIMyd MarHUTHBIX MoJjed. JIMHMKM MarHuTHOM MHIYKLIHH.
KapTuna nuHMil MarHUTHOM MHIIYKIIMU TTOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTtHoO€e 1osie IpOBOJHMKA ¢ TOKOM. KapTuHa JMHUNA WHAYKIIMM MArHUTHOTO TOJIS JJIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TIPOBOJHHUKA, KaTymKd C TOokKoM. OmbIT Ipcrena.
B3aumMogeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaynb W HampaBieHHE. J[BHKEHHE 3apsyKEHHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHOM noJie. Paborta cumer JlopeHiia.

SIBneHue AEeKTpOMarHuTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHONW MHAYKLHU. DJIEKTPOABIKYILAS
CUJIa UHIYKIMU. 3aKOH 3JIEKTPOMArHUTHON MHAyKIMK Dapajes.

Buxpeoe anexkTpudeckoe moje. DNEKTPOJBIKYIIAs CUla UHAYKIIMU B MPOBOJHHUKE, JBIXKYIIEMCS
MOCTYNAaTeIbHO B OJTHOPOJHOM MarHUTHOM IOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTD. SIBI€HUE CAMOMHAYKIIMU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHAYKIIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM.



DNEKTPOMarHuTHOE MOJIE.

TexHU4ecKue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHBICE MArHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEHU JIEMEHTAPHBIX YACTHUIl, UHAYKIITUOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIuHYY MHIYKIIMA MarHUTHOTO TIOJIA.

B3anMoeiicTBre IBYX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

HetictBue cuibl JIopeHila Ha HOHBI YJIEKTPOJIUTA.

SIBneHue MEKTPOMArHUTHON UHAYKIINH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI HHIYKIIUU OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO TTOTOKA.

SIBneHne caMOUHTYKITHH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydyeHre MarHUTHOTO TOJISt KaTyIIKHA C TOKOM.

WccnenoBanue neicTBUSI MOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBIeHUS AIEKTPOMArHUTHON UHTYKITHH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHsle Ko1ebanus

KonebarenpHas cucrema. CBoOOAHBICE MEXaHMYECKHE KoyieOaHUsA. | apMoHMYECKHE KOJIeOaHHUs.
[lepwon, dacrora, amrummtyna u ¢asa kojebanuid. [IpyXwHHBIH MasTHUK. MaTeMaTHYeCKH MAasTHUK.
YpaBHeHHE rapMOHHYECKUX KosieOanuii. [IpeBpaieHne sHepruy Mpyu rapMOHUYECKHX KOJICOaHUX.

Konebartenbubiit KOHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOeOaHUsI B MI€aIbHOM KOJIeOaTeIbHOM
KOHTYype. AHANOTUS MEXIYy MEXaHHMYECKHMHU U DIIEKTPOMArHUTHBIMU KonebOaHusiMu. @opmyna TomcoHa.
3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux KoneOaHUsSX. BeIHYyXIeHHbIE MeXaHUUYecKue konebanus. PezoHaHC.
BriHyX/1€HHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHMSI.

[lepemennbii  Tok. CHHYCOMJANbHBIM TE€PEMEHHBIM TOK. MOIIHOCTP TEPEMEHHOr0  TOKa.
AMIUTMTYIHOE U IEVCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAMPSIHKEHUS.

Tpauchopmarop. [IpousBoacTBo, nepenaya u MOTPeOICHUE FIEKTPUUECKON SJHEPTUU. DKOJIOTHIECKHE
PUCKHU TIpU MPOU3BOACTBE 3JIEKTPO3HEprun. KynbTypa HCHONIB30BaHUS 3JEKTPOIHEPTUHA B MOBCEIHEBHOU
KU3HHU.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JJIEKTPUYECKUH 3BOHOK, TE€HEpaTop
IIEPEMEHHOT0 TOKA, JINHUM JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTenbHON cucTeMbl (TIPYKUHHBIN WM MAaTeMaTUYECKUN MasITHHK).

Hab6mronenue 3aryxaronumx KojgeOaHmid.

HccnenoBanme CBONCTB BBIHYKICHHBIX KOIeOaHUH.

Ha6nronenue pesonanca.

CBOOOIHBIE ANEKTPOMATHUTHBIEC KOJIeOaHusI.

OcrumiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSOHKEHUS OT BPEMEHHU) JJISl DJIEKTPOMAarHUTHBIX
KojeOaHu.

Pezonanc mnpu mocaeqoBaTENbHOM  COCIMHEHUM  PE3UCTOpPA, KATYIIKA WHAYKTUBHOCTH U
KOHJIEHCATOopa.

Moaenps TUHUM 3JIEKTPOIIepEIayu.

Yyenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCHMOCTH TIEPHOJIa MaJbIX KOJICOAHWW Tpy3a HAa HUTH OT JJIMHBI HATH M MaccChl
rpysa.

HccnenoBanue mnepeMEeHHOTO TOKa B IENHW M3 TMOCJIEAOBATEIbHO COEAMHEHHBIX KOHJEHCATOpA,
KaTYIIKU U PE3UCTOpa.



Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHuuyeckue BOJHBI, YCI0BHs pacnpoctpaHenus. [lepuoa. CkopocTh pacnpocTpaHeHUs U JIITMHA
BoJiHBL [lonepeunsie u mpo1oabHbIe BOJTHBL. MHTephepeHus u qudpakius MeXaHHUYECKUX BOJIH.

3Byk. CKopocCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3JIyUY€HUS 3JIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B nsnexkrpoMaruuTHOM BojHE. CBOMCTBAa 3JICKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
npejoMIIeHue, moysipu3anus, auppaxuus, narepdepernns. CKOpocTh EKTPOMArHUTHBIX BOJIH.

[Ikana 3neKTpOMarHUTHBIX BOJH. [I[puMeHeHre 3IeKTPOMarHuTHRIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI paIuOCBA3U U TEIIEBUACHUS. Pagronokanus.

DNEeKTPOMarHUuTHOE 3arpsi3HEHNE OKPYKAIOIIeH Cpe/Ibl.

TexHuueckue yCTpOHCTBAa UM IPAKTHUUECKOE IPUMEHEHHUE: MY3bIKaJbHbIE HMHCTPYMEHTHI,
yIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE M MEAMIIMHE, pajap, paAUONpUEMHUK, TEJIEBH30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoOCTpaHEHNE TIONEPEYHBIX U IMPOOIBHBIX BOJH.

Konebmromeecs Teno Kak HCTOUHUK 3BYyKa.

Habnronenue oTpaxeHus U MPEeTOMIICHAS MEXaHNUECKUX BOJIH.

Habmonenue nntepdepeHnu u AuQpakiini MEXaHU4eCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPa)K€HUE, MPEIOMIIEHHME, NOJspU3aLus,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsmonuHeliHoe pacpocTpaHeHUE CBETa B OJHOPOIHOI cpere. Jlyu cBerta.
To4euHbIi1 ICTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHbI OTpakeHUs cBeTa. [locTpoenue n300pakeHui B MIOCKOM 3epKale.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIIEHUs cBeTa. AOCOMIOTHBIN MOKazarenb npenomieHus. [lonHoe
BHYTpEHHee oTpaykeHue. [IpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHU.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro ceera. LIBer.

CoOuparome 1 paccenBaroniye JUH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHME U ONTHYEcKasl cuiia
TOHKOM nuH3bI. [locTpoeHne m3zobpaxeHuil B coOMparonMx M paccerBarounx JuH3ax. Dopmyna TOHKOM
JIMH3bI. Y BEJIMYEHUE, 1aBaeMO€ JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass onrtuka. WuTepdepennus cBera. KorepeHTHble HCTOYHHMKH. YCIIOBUS HaOIOJEHUS
MakCUMyMOB M MHHHUMYMOB B MHTEP(QEPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpaxus ceera. Judpaxuuonnas pemérka. YciaoBue HaOMIOEHUS TIaBHBIX MaKCUMYMOB IpH
Ma/IEeHUY MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiCTBa U MPAaKTUYECKOE NMPUMEHEHHE: OUKH, JIyna, (oToannapaT, MPOSKIIMOHHBIN
anmnapat, MUKPOCKOII, T€JIECKOII, BOJIOKOHHAs ONTUKA, TUPPaKIIMOHHAs PEIIETKA, MOISIPOU.

Jlemoncmpayuu

[IpssmonuHeitHOE pacripocTpaHeHHe, OTpakKeHHEe U IpeaoMieHue ceeta. OnTudeckue mprudopshl.

ITonHoe BHyTpeHHEe oTpaxeHue. Moens cBeToBoOA.

HccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Monenu MUKpOCKOIa, TENECKOIIa.

Ha6mronenue narepdepeHimu ceera.

Habmtonenue nugpakiuu cera.

Ha6mronenue aqucnepcuu cBeta.

ITosnydyeHune cnekTpa ¢ IOMOIIBIO IPU3MBI.

[Tonyyenue crekTpa ¢ TOMOIIBIO TUPPAKITNOHHON PEIIETKH.

HabntoneHnune nmonspusaiyy cBeTa.
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Yuenuueckuui sxcnepumenm, rabopamopruie pabomul
W3mepeHune nokasaresis NpeaoOMIEHUS CTEKIA.
HccnenoBanue cBONCTB N300paXKeHUH B JTMH3aX.
HaGnronenue nucnepcuu cBeTta.

Pa3znen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH
I'paHuubl  IPUMEHMMOCTM  KJIACCUYECKOM  MexaHuku. IlocTynaTel  cliemManbHOM — TEOpUU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTb MOXYJSA CKOPOCTH CBETa B BaKyyMe€, IPHHLHI OTHOCUTEIBHOCTH
OlHIITENHA.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHU U COKPALCHUE JUITUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13p MaccChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTUIBI. DHEPIUs MOKOSL.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemernmol K6anmoegoil ONMuUKU

®oronsl. opmymna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTe u wuccaenoBanue Qorodpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTtodddekra.
VYpasuenue DitamreitHa 11t poroaddekra. «KpacHas rpanuna» ¢pororddekra.

Hasnenue ceera. Onwitsl [1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiicTBa M NPAKTUYECKOE NPUMEHEHHUE: (POTOIIEMEHT, (POTOJATUMK, CONHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®oTo3]deKT Ha YCTaHOBKE ¢ IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO poTOdPeKTa.

Cseroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHas Mopenb
aroma. [loctynarel bopa. M3nydyenue u mnornomeHne (OTOHOB MpH MEpPEXojie aToMa C OJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnextpoB. CriekTp ypOBHEW SHEPTUU aTOMa BOJIOPO/aA.

BonnoBele cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3TTyYEHHE.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE IMPUMEHEHHE: CHEeKTPaIbHBIA aHanu3 (CIEKTPOCKOIN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habntoienue uHeRvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Habmtonenue nuHeuaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIINE CI0KHOCTh CTPOEHUs siipa. OTKpbITHE PaAMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocrtaBa paauOaKTHBHOTO W3nydeHus. CBoiicTBa anb(a-, Oera-, ramma-
u3NyyeHus. BnusiHue pairoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTkpbITHE TIpOTOHA W HeWTpoHa. HykmonHas monens siapa [eizenOepra—lBanenko. 3apsna sapa.
Maccosoe uncio sapa. M3otomnsl.

Anbda-pacnan. DONEKTPOHHBIA W  TO3UTPOHHBIM  Oera-pacman. ['amMma-uzmydeHue. 3akoH
PaAMOAKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sijpe. SnepHsie cuibl. [{edekT maccer sapa.
SAnepusle peakuuu. JleneHue U CUHTES SEp.
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Snepubiii peaktop. TepmosiaepHbiit cunHTe3. [IpoOiieMbl M TNEPCHEKTUBBI SIAEPHON HHEPTETHKH.
DKOJIOTUYECKUE ACTIEKTHI /IEPHOM SHEPTETHUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHULI.

@yHnameHTaIbHBIC B3aUMOACHCTBHS. EAMHCTBO (PM3NYECKO KapTHHBI MHpA.

TexHnyeckue ycTpoiiCTBa M IPAKTUYECKOE NPUMEHEHHUE: O3UMETp, Kamepa BuibcoHa, snepHBIN
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Ortanbl pa3BUTUs acTpoHOMUHU. [IpUKinasHoe 1 MUPOBO33PEHUYECKOE 3HAYEHUE AaCTPOHOMUMU.

Bun 3Bé3nnoro HeGa. Co3Be3nus, sipKue 3BE3/IbI, INIAHETHI, UX BUJIMMOE JBUKECHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mcrounuk sHepruum ConmHua u 3BE34. 3BE3IBI, MX OCHOBHBIE
XapakTEepUCTUKU.  Jluarpamma  «CHEKTpalbHBIA  KJAacC  —  CBETHUMOCTbY».  3BE3/bl  IJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3J TJIABHOM IMOCJIEI0BATEIbHOCTH.
Buytpennee ctpoenue 3B€31. COBpEeMEHHBIE NMPEACTABICHUS O MPOUCXOXKJIECHUHU U 3BoIouuu CoJiHLA U
3BE3]1. DTaIlbl )KU3HU 3BE3]I.

Mnineunsiii [1yTe — nHama "anaktuka. [lonoxxenue u auxenue Connua B ['amakTtuke. TUIBI ranakTuk.
Panpnoranaktuku u kBazapbl. YEpHbIE OBIPHI B SIAPAX rajJaKkTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa006ma. Pasberanue ramaktuk. Teopust bounbiioro
B3pbIBA. PEIMKTOBOE H3ITydYeHHE.

MacmtabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGnronenuss HEBOOpPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMIBIOTEPHBIX MPHJIOKEHUN st
OTIpe/IeTICHUs] TOJOXKEHHUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fus CeBepHOTo
MOJYIIAPUS U SIPKUE 3BE3]IBI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

O0o01maruiee noBTOPEHNE

Ponb ¢pu3uku 1 acTpOHOMUHM B SKOHOMUYECKOM, TEXHOIOTUIECKON, COIIMATLHOM U 3THYECKOH cepax
NESTETLHOCTH YE€JIOBEKa, POJIb U MECTO (PM3UKM U aCTPOHOMUM B COBPEMEHHOW HAay4YHOW KapTHHE MU,
pons pu3nYecKoil Teopuu B (HOPMHUPOBAHHM NPEACTABICHUNW O (U3UYECKON KapTUHE MHpPA, MECTO
(hU3UYECKON KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUA O
MIPUPOJE.

MexnpeamerHblie CBSI3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 11 Kkimacce ocymecTBisieTcs ¢ yu€TOM COJEpKaTENbHBIX
MEXITPEAMETHBIX CBSA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousamusi, CBS3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOTO TO3HAHHS: SBJICHHE,
HaydHbId (aKkT, TUMOTe3a, (Qu3nUeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJIEJTMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbI YpPaBHEHUW, TPUTOHOMETpHUYECKHE (PYHKIIMU: CHUHYC, KOCHUHYC,
TAHT€HC, KOTAaHI'E€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbl M KX HIPOCKUHH HA OCHU
KOOpJUHAT, CJOKEHUE BEKTOPOB, MPOU3BOJHBIC JJIIEMEHTAapHbIX (QYHKLIMHA, MpPHU3HAKA [OJ00US
TPEYroJbHUKOB, ONPEIeTICHIE IIOMAAN IIOCKUX GUryp U 00bEMa Ted.

bBuonocus: anextpuueckue SABIEHUS B )KUBOM pUpoOJIE, KoeOaTellbHbIE IBHKEHUS B )KUBOM MIPUPOJIE,
ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE paIUALIUU HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.
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T'eoepaghus: MmarHuTHBIE TTONTIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX Py, POTOCHEMKA 36MHOI MTOBEPXHOCTH,
MIPEACKa3aHUE 3€MJIIETPSICEHUM.

Texunonocusi: JVMHUM  BJEKTpOIlEperad, TIEHEpaTop IEPEMEHHOT0 TOKA, AJIEKTPOJBHUIATElb,
WMHIYKIIMOHHAS Te4b, pajap, paIuonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neub, npoeKIMOHHbII
anmapar, BOJJOKOHHas ONTHKA, COJIHEYHas Oarapes..
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenune ydebHoro mpeamera «®duszuka» Ha ypoBHE CpefaHero ooOmiero ooOpasoBaHus (0a30BbBIN
YPOBEHB) JIOJDKHO OOECIEUUTh JOCTIIKEHUE CICAYIONMIUX JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3oBaTEeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yIbTAThl OCBOCHUS yueOHOTro npeaMeTa «PU3uKay TOIKHBI OTPaKaTh TOTOBHOCTh U
CHOCOOHOCTh OOyUaroOIIUXCsl PYKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3UIMEN JIHMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAIlMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM [EHHOCTSAM POCCHUHUCKOrO OOIIECTBa, pacHIMPEHUE >KU3HEHHOTO OIbITa U  OIbITa
JESTEIbHOCTH B IIPOLIECCE pealli3allid OCHOBHBIX HAIIPaBJICHUN BOCIUTATENIBHON JESTEIBHOCTH, B TOM
Yuclie B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH I'PAXKAAHCKON MO3HUIIMUA O0YYAIOIIETrocsl Kak aKTUBHOTO U OTBETCTBEHHOTO YJiCHA
POCCHICKOT0O 00I1IECTBA;

MPUHATHE TPAJIUIMOHHBIX 00IEYEeTTOBEUECKUX TYMaHUCTHUECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX IPakJaHCKOTO OOIECTBA, y4acTBOBATh B
camMOynpaBlieHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aUMOJICHCTBOBATh C COLMAJIBHBIMM HMHCTUTYTAaMH B COOTBETCTBMM C MX (DYHKUIUSAMU U
Ha3HAYCHHEM;

TFOTOBHOCTh K TyMaHUTapHOMN U BOJIOHTEPCKON NESATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUMCKON T'pa)/1aHCKON HIEHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, AOCTMIKEHMSIM POCCUNCKHX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIOCOOHOCTh OIIEHMBAaTh CUTYalMI0O M IPUHAMAaTh OCO3HAHHBIC pEIIEHHs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YUEHOTO;

OCO3HAaHME JINYHOTO BKJIaJa B IOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOUasd OJCTETHKY HAydyHOIO TBOPYECTBA, IPHUCYILETO
¢bu3nueckoil HayKe;

5) TPy/A0BOTO BOCIUTAHUS

UHTEpEC K PA3IM4YHBIM cdepaM NpodecCHOHATBbHOU AESTENbHOCTH, B TOM UHCIE CBA3aHHBIM C
Gu3MKOM M TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymieil mpodeccuu M peann30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JACTH (PU3UKHU Ha MPOTHKEHUN
BCEH KHU3HU,

6) 3K0JI0rMYeCcKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTH IKOJIOIMUECKON KYJIbTYphl, OCO3HaHHE IJI00aJIbHOrO XapaKTepa 3KOJIOTUYECKUX
npobiuem;

IJTAHUPOBAHUE M OCYIIECTBICHUE JIEMCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUA ILEJe
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciipeHue OmbiTa AeATEeIbHOCTH 3KOJOTHUYECKON HANpaBIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUMN
1o (uzuKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHUTHUS
(bU3UYEeCKON HAYKH;
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OCO3HAaHUEC IICHHOCTHU H&y‘-IHOfI ACATCIIBHOCTH, TOTOBHOCTL B IIPOLCCCC HUIYUCHHUA q)HSI/IKI/I
OCYILICCTBIIATD ITPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbHOCT, HHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIU3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OMPENENATh LU IeITeIIbHOCTH, 33]1aBaTh MMapaMeTPhl U KPUTEPUU UX TIOCTHIKECHUS;

BBISIBJISITH 3AKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabarbiBaTh IUIAaH pELICHHA MNPOOJeMbl C YYETOM aHAM3a HUMEIOIIMXCS MaTepUAIBbHBIX H
HEMAaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBLHOCTh, OLICHMBATh COOTBETCTBHE PE3YyJbTATOB LEISAM, OILEHUBATH
PHUCKH MOCIEACTBUMN AESATENbHOCTH;

KOOPJIMHHUPOBAThH U BBHIOIHITH PA0OTY B YCIOBUSAX PEAbHOTO, BUPTYATHHOTO M KOMOMHUPOBAHHOTO
B3aUMOJICICTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBble uccienoBareibckue AeiCTBHA:

BJIQJICTh HAYYHON TEPMHUHOJOTHEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMU (DU3UYECKON HAYKU;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIENOBATENLCKON U MPOEKTHOW NEATENBHOCTH B 00nacTu (hU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY IIOMCKY METOJOB pEIIeHHsS 3aaad (U3UIECKOTro
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [TO3HAHMS;

BJIQJIETh BUJAMH  JIEATEJBHOCTH 110 T[OJIYYEHHIO HOBOTO 3HaHMs, €ro HMHTEepIpeTaluy,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3NIUYHBIX YYEOHBIX CUTYAIUSIX, B TOM YHCIE MPHU CO3AaHUU Y4eOHBIX
IIPOEKTOB B 00JacTH (PU3MKU;

BBISIBJIATh NPUYMHHO-CIICJICTBEHHBIE CBSI3M M AKTYalM3UpPOBATH 3a/ady, BBIJBUraThb THIOTE3y €€
pelieHusi, HaxXxOIuTh apryMEHTBhI JJIs JO0Ka3aTelbCTBa CBOMX YTBEPXKICHWUM, 3aJaBaTh MapaMmeTpbl M
KPUTEPUU PEIICHMUS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJE PEUICHUs 3a/ladyd Pe3yJbTaThl, KPUTUUYECKU OIEHHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON JAESITEIbHOCTH, B TOM YHUCIIE MIPU
W3YYEeHUU (DU3HKY;

JTaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTh 3HAHUS 0 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJIEU, TPEJIaraTh OPUTHHAIbHBIE TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE albTePHATUBHBIE PELLICHUS.

Padora ¢ undopmanmeii:

BJIQJIETh HAaBBIKAMH TOJYYeHHS WH(OpManuu (PU3NUECKOTO COJAEP)KAHHS W3 HCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSTETILHO OCYIIECTBIIATH MOUCK, aHAIIN3, CUCTEMATH3AIUIO0 U WHTEPIIPETAUI0 HHPOpMAIHH
Pa3IUYHBIX BUJIOB U (HOPM MPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOIB30BaTh CpPEICTBAa WH(POPMAIIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTUW B pEUICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3allMOHHBIX 33/1a4 C COONIOACHHEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECypCcOCOEpEeKEHUs, TPABOBBIX W JTHYECKUX HOPM, HOPM
nH(POPMAIIMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJAepX,aHUs B pa3auYHbIX ¢GopMarax ¢ Y4ETOM Ha3HAUYEHUS
nH(OPMAIIUY U TIETIEBOI ayAUTOPHUH, BEIOUPAsk ONTUMATBHYIO (hOpPMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMmyHuKkaTHBHBIC yHHBepcalbHble YueOHbIe 1eHCTBHUSA:
OCYILLECTBIIATh OOLICHUE HAa YpOKaX (PU3MKU U BO BHE-YPOUHON AEATENbHOCTH;
pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIlMi U CMATYATh KOH(IUKTHI;
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pa3BépHyT0 1 JIOTUYHO H3JiaraTb CBOXO TOYKY 3pCHUA C UCITIOJIb30BAHUEM A3BIKOBBIX CPCACTB;

HOHHMMATh M MCIOIB30BaTh MPEHMYIIECTBA KOMAaH/HON U HHANBHIYaIbHOM paboTEL;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JCHCTBHM C Y4ETOM OOIIUX MHTEPECOB M BO3MOKHOCTEH
Ka)XIO0T0 4IeHa KOJUICKTHBA,

IMPpUHHUMATh LCIIN COBMECTHOH ACATCIIBHOCTH, OPTaHHU30BbIBATh U KOOPAUHUPOBATH HeﬁCTBHH no eé
JOCTYDKCHUIO: COCTABIIATD IIaH JICUCTBUIA, PaCIPENesiTh POIU ¢ YYETOM MHEHHUI Y4aCTHHKOB, 00CYXIaTh
pe3yJbTaThl COBMECTHOU paboThI;

OLICHUBATh KayeCTBO CBOCrO BKJIaga M KaKJOTO YYaCTHHKAa KOMAaHJAbl B OOIIMH pe3ylibTar IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJyiaraTb HOBbIE IPOCKTHI, OLICHUBATh MCH C NO3UIIMU HOBH3HBI, OPHTMHAIBHOCTH, MPAKTHYCCKON
3HAYUMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETHUECKOE IOBEACHHE B PA3JIMYHBIX CHTYalUsX, I[POSBISTH
TBOPUYECTBO U BOOOpaKEeHUE, OBITh MHUITUATUBHBIM.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHBIE IeiiCTBUS
Camoopranuszaums:

CaMOCTOSITEITHO OCYIIECTBIIATh IMO3HABATEIBHYIO JEATCILHOCTh B 00JIACTH (DH3UKK M aCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IIAH PCIICHHA pacqéTme 1 Ka4CCTBCHHBIX 3aJad, IIJIaH BBIIIOJIHCHUSA
MPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTECHU;

AaBaTb OLICHKY HOBBIM CUTYallUsIM;

pacimupsaTh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €To, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (OPMHUPOBAHUIO W TMPOSBICHUIO DJPYIAUIMH B 00JacTU (U3HKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIEHUBATH COOTBETCTBHE
pe3yIbTATOB LEISIM;

BNIAJIETh HABBIKAMHU TIO3HABATENBHOM pe(dIeKCMH KaK OCO3HAHUS COBEpIIAeMbIX JEHCTBUU W
MBICJIIMTCIIBHBIX IMPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

UCIOJNIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHHUS;

YMCETb OLICHUBATDb PUCKH 1 CBOCBPECMCHHO IMPUHHUMATDL PCIICHUS 110 UX CHUIKCHUIO,

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MIPH aHAIHU3E PE3yNIbTaTOB ACITEIbHOCTH;

IMpUHHUMATh Ce6$I, IHOHHUMas CBOM HEAOCTATKN U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U QPTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OIIUOKU.

B mporecce qocTHKEHHs] TUUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMMBbl MO (PHU3UKE Al YPOBHSA
cpenmHero o0mero oOpa3oBaHUS Yy OOYYaOIIMXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIA HHTEIJIEKT,
MpeIoIararonmii chOpMUPOBAHHOCTE:

CaMOCO3HaHUsI, BKJIFOUYAIONIETO CHOCOOHOCTh TOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE, BUICTH
HaMpaBlIEHUs] Pa3BUTHS COOCTBEHHON AMOIIMOHANIBHOM cephl, OBITH YBEPEHHBIM B cele;

CaMOpPETYJIMPOBAHMS, BKIIFOUAIONIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBE/ICHHE, CIIOCOOHOCTh a/IallTUPOBATHCA K SMOIMOHATBHBIM MU3MEHEHHUSIM U MPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHyTpeHHCfI MOTHUBAILUU, BKJIIO‘IaIOH_[eﬁ CTPECMIJICHUC K HOOCTHXXCHUIO ICJIW U YCICXY, ONTHMU3M,
MHUIMATUBHOCTh, YMEHUE IeHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMIIAaTHUH, BKHIO‘{aIOH_[efI CHOC06HOCTB MMOHUMAThb 5MOIMOHAJIBHOC COCTOAHUC APYIUX, YUUTBIBATH €TI0
MIPU OCYIIECTBIEHUU OOIIEHHUSI, CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMNX CHOCOGHOCTB BBICTpanBaTh OTHOLICHUA C APYIMMU JIFOJbMU,
3a00TUTbHCA, TPOSBISATH HHTEPEC U pa3pemiaTh KOHQIUKTHL.
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INPEAMETHBIE PE3YJIBTATbBI

K xonny o0yuyenus B 10 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTD Y O0YUAIOIUXCS YMEHUI:

JIEeMOHCTPHPOBATh HA MPUMEPAX pPOJib U MECTO (hM3MKH B (POPMHPOBAHUU COBPEMEHHOW HAyYHOU
KApTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B IPAKTUYECKOH NEATEIbHOCTH JIIOIEH;

YUUTBIBaTh TPAHHUIBl TPUMEHEHHS MW3YYEHHBIX (U3NYECKUX MOJENeH: MaTepuaibHas TOdYKa,
MHepLUalbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TENO, UACAIbHBIN ra3, MOJAEIM CTPOCHHUS TIa30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN IIEKTPUUYESCKHIH 3apsi/l IPU PELICHUU (PU3UUECKUX 3a]a4;

pacrio3HaBaTh (U3UYECKUE SABICHMS (MpPOLECcChl) M OOBIACHATH MX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA U JJIEKTPOJAMHAMMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE IpPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE IaJeHUE TeJ, JBHXKEHUE II0 OKPY)KHOCTH,
MHepIUs, B3auMojeiictBue tei, 1uddysus, OpoyHOBCKOE IBMKEHUE, CTPOSCHHE KUAKOCTEH M TBEPABIX TET,
U3MEHEeHHe 00bEMa Tel IPU HarpeBaHuM (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, HCIIApEHHE, KOHAEHC CAllUs,
IJIABJICHUE, KPHUCTAJUIM3ALMsl, KWUIIEHWE, BIAXHOCTh BO3/yXd, IOBBIIICHHWE JABJICHUS Tra3a IPU €ro
HarpeBaHUM B 3aKPbITOM COCYZE, CBs3b MEXAYy IIapaMeTpaMHM COCTOSHMs Tra3a B H30IpoLeccax,
JNEKTPU3ALHNS TEJ, B3aUMOJACHCTBUE 3aps10B;

OIUCBHIBaTh MEXAaHUYECKOE JIBUKECHME, HCIONb3ys (U3MYECKHE BEIMYMHBL: KOOpAMHATA, IYyTbh,
IIEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHla, HMMILYJIbC Tella, KUHETHYECKas DJHEpIus,
NOTEHIMAJIbHAsl SHEeprus, MexaHuuyeckas paboTa, MeXaHMUYecKash MOILHOCTb; IPU OINUCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIIOJIB3YEMBIX BEJIMYWH, WX OOO3HAUYECHUS M EIUHHIBI, HAXOAUTh
(dopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUYMHY C APYTUMH BETMUYMHAMU;

OIMCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEN W TEIUIOBBIC SBJICHUS, WCIONB3Yys (U3NUIECKHE
BEJIMYMHBL: [ABJICHHE TIa3a, TEMIEparypa, CpPeAHsAs KUHETHYECKas HHEPIHs XaOTUYECKOTO JBUKCHMUS
MOJIEKYJ, CPEAHEKBAJApPAaTUYHASI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHsSI AHEprus, padora
raza, Ko3(QUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOIO JIBUTATElNs; NMPH OMUCAHUU IMPABUIBHO TPAKTOBAThH
¢u3NYeCKUii CMBICIT HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHMs] W E€IUHUIBl, HaXOAUTh (OPMYJIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BETMUMHAM;

OTHCHIBATh M3YYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBICHUS (TIPOLIECCHI),
UCHOJNb3Yysl (PU3MUECKUE BEIWYMHBL: AJIEKTPUUECKUI 3apsijl, JMEKTPHUECKOEe IoJie, HANpsHKEHHOCTh IO,
MOTEHIIMAJ, pPa3HOCTh MOTEHLMAJIOB; IPH ONHCAHUM MPaBWJIBHO TPAKTOBaTh (PU3NYECKUIl CMBICI
UCMOJb3yEeMbIX BEJIWYHMH, UX OOO3HAYEHMS M €IUHMIIbI;, YKa3bIBaThb ()OPMYJIbI, CBS3bIBAIOIIME IAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMUY;

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCIONb3YS (U3NYECKHE 3aKOHBl M MPHUHLUIbL:
3aKkoH BcemupHoro tiarorenus, I, II m III 3axonsl HprOTOHA, 3aKOH COXpaHEHHMS] MEXAHMYECKOW SHEPTHH,
3aKOH COXPaHEHUsl UMITYJIbCa, IPUHIUII CYIIEPIIO3ULIMY CUII, IPUHIIUII PAaBHOIIPABUS HHEPLIMAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOECHHUS BEUIECTBA, Ia30BbIE 3AaKOHBI, CBA3b CpEIHEH
KUHETHYECKOW SHEPrHMM TEIUIOBOIO JBM)KEHUS MOJEKYJd C aOCOJIOTHOM TeMmIepaTypoid, MepBbIil 3aKOH
TEPMOJVHAMUKH, 3aKOH COXPaHEHUs OJJIEKTPUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pas3inyarh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHHE W YCIOBUA (TpaHMIbI, 00JacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIHUIIBI ASHCTBHUS MAIIUH, TPHOOPOB M TEXHUUECKUX YCTPONCTB; Pa3IUvaTh
yCIIOBUS UX 0€30I1aCHOT0 UCIIOJIB30BaHUS B TOBCEIHEBHOM JKHU3HH,

BBINOJIHATH HKCIIEPUMEHTHI 110 MCCIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOIIECCOB C UCIOIb30BaHUEM
MPSIMBIX U KOCBEHHBIX M3MEPEHUH, MPH TOM (QOpMYIUpOBaTh NpoliemMy/3afady M TUIOTE3y y4eOHOro
HKCHEPUMEHTa, COOUpaTh YCTAHOBKY U3 NPEAJIOKEHHOTO OO0OpYAOBaHUS, IPOBOAUTH ONBIT U
(GbopMyIMpOBATH BBIBOABI;

OCYILIECTBIATh NpPSMbIe M KOCBEHHbIE H3MepeHHs (U3NYECKUX BEIMYHH, NPH ITOM BHIOMpPATh
ONTUMAJIbHBIN CIIOCOO U3MEPEHNUS U UCII0Ib30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBHCHMOCTH MEXAY (HU3NYECKUMU BEIWYMHAMH C HCIOJIB30BAHUEM TPSMBIX
M3MEPEHUH, IIpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH
(¢u3NYeCcKUX BETUYMH B BUJE TaOIUI] U TpaUKOB, AETaTh BHIBOBI 10 pe3ysIbTaTaM HUCCIEI0BaHMS;
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cobmoaThk mnpaBuia O€30MacHOro TpyAa NpPU TPOBEICHUU HCCIENOBaHMNA B paMKax y4eOHOro
HKCHEPUMEHTA,  Yy4eOHO-MCCIEJOBATENbCKOM M NPOEKTHOM  JESITENbHOCTM C  HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 00OPYAOBAHUS;

pemaTh pac4€THbIE 3a/1a4M C SBHO 33JaHHOM (U3UYECKOM MOJEINbI0, HCHOIb3Ys (U3NYECKHE 3aKOHbI
Y MIPUHLIUIIBL, HA OCHOBE aHAaJM3a yCJIOBHA 33Ja4d BBHIOMPATh (U3UUECKYIO MOJIENb, BBIICIATH (PU3HUecKue
BEIMYMHBI U (OPMYIIbI, HEOOXOOUMBIE AJs €€ pelleHus,, MPOBOAUTh PACUETHl M OLEHMBATH PEAIbHOCTD
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMUHHBI;

pelaTh Ka4yeCTBEHHbIE 3a/1aui: BHICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO LEMOYKY PACCYXKICHHM
C OIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHUS;

UCIOJIb30BaTh IIPHU PpEIIEHUH Y4eOHBIX 3aJady COBPEMEHHbIE HMH(MOPMALMOHHBIE TEXHOJOTUU [UIs
MOUCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAMH M NPEJCTABICHUA YYEOHOW M HAYYHO-TIOMYJISIPHON
uHbOpMallUY, TOJXYYEHHOW U3 pAa3IMYHbIX HCTOYHHUKOB, KPUTUYECKH AHAIM3UPOBATh IOIy4aeMYyIo
nH(pOpMAIIHIO;

IPUBOAUTH IMPHUMEPHl BKJIAZA POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-(DU3MKOB B DPa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCMOJb30BaTh TEOPETHUUECKUE 3HAaHMUA 1O (U3MKE B IOBCEIHEBHOW >KM3HM i oOecredyeHus
0€30MacHOCTH IMpH 0OpaIeHNH ¢ TPUOOPaMH U TEXHUYECKUMHU YCTPONCTBAMH, /ISl COXPAHEHHUS 3/I0POBbBSI U
COOJIIOICHHSI HOPM 3KOJIOTHYECKOI0 MOBEACHHUS B OKpY Kalollei cpeie;

paboTaTp B TpyIIe C BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH, INIAHUPOBATH PabOTy TPYIIIIHI,
palMoOHANIBHO pacHpeAessaTh O00S3aHHOCTU M IUIAHUPOBATH JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYalMsX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KaX/10I0 U3 YYaCTHUKOB I'PYIIIBLI B PELIEHUE pacCMAaTPUBAEMON TPOOIIEMBI.

K xoHny o6yuyenus B 11 kiacce npeaMeTHble pe3yiabTaTbl Ha Ga30BOM YpPOBHE JOJDKHBI OTPaXKaTb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:

J€MOHCTPUPOBATh Ha IPHUMEpPax poJib U MECTO (PU3UKH B (OPMHPOBAHUU COBPEMEHHOW HayyHOU
KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJOTUH, B IMPAKTUYECKON NEATEIBHOCTH JIFOACH,
LIEJIOCTHOCTh ¥ €IMHCTBO (pr3nuecKoi KapTUHBI MUPA;

YUUTBHIBaTh T'PAaHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUYECKUX MOJIETeH: TOYEHHBIN AJIEKTPUUYECKUI
3apsj, Jy4 CBETa, TOYEUHBIN UCTOYHUK CBETA, sIIEpHAsi MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa
IIpU pelIeHnn (U3NYECKUX 3a/1a4;

pacrio3HaBaTh (pU3UYECKUE SBJIEHUS (IpOIecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOM (PM3UKH: 3JIEKTpUUYECKasi IPOBOAUMOCTE, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHMTHOE JEWCTBHUS TOKA, B3aUMOACUCTBME MAarHUTOB, JJIEKTPOMAarHWTHas WHAYKLHUA, JEWCTBHE
MarHMTHOT'O MOJISI HAa POBOJHUK C TOKOM U JBMKYLIUICS 3apsif], 2JIEKTPOMarHuTHbIE KOJeOaHUs U BOJIHBI,
NpSMOJIMHEHHOE pPAacHpOCTpaHEHUE CBETa, OTPaKEHHUE, IMpelloMIIeHHe, WHTepdepeHIus, Audpakuus u
noJiIpu3alusl cBeTa, Jucrepcusi ceeta, (ortoanexrpuueckuil r¢dekt (dhororddekr), cBeToBOEe NaBieHHE,
BO3HHMKHOBEHHUE JIMHEWYATOT 0 CIIEKTPA aTOMa BOAOPOJIa, €ECTECTBEHHAs! U MCKYCCTBEHHAs PaJUOAKTUBHOCTD;

ONMCHIBATH W3YYEHHbIE CBOWCTBAa BellecTBAa (DJIEKTPUYECKHE, MarHUTHBIE, ONTHYECKUE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) U DJIEKTPOMATHUTHBIE SBJICHHS (TIPOLIECCHI), UCTIOIb3YS
¢bu3nyecKkrue BEIMYMHBI: 3JIEKTPUUYECKHUM 3apsij, CHJIa TOKa, 3JIEKTPUUYECKOE HANpPsDKEHUE, 3JIEKTPUUECKOe
COIIPOTHBIIEHUE, Pa3HOCTh MOTEHIMAIOB, AJIEKTPOABIDKYIIAs CHuiia, paboTa TOKA, MHIYKIMS MarHUTHOTO
noJisg, cuina Amrepa, cuia JlopeHna, MHIYKTUBHOCTb KaTYIIKH, SHEPTUs AJIEKTPUYECKOTO M MAarHUTHOTO
MoJie, mepuoJl M yacToTa KojeOaHWid B KoyieOaTelbHOM KOHTYpe, 3apsii W CHjla TOKa B Ipolecce
FapMOHHYECKUX 3JIEKTPOMAarHUTHBIX KoJjiebaHMii, (POKYCHOE pacCTOSIHME W ONTHUYECKas CHJIa JIMH3BL, IpU
ONMCAaHUM TMPABUIBHO TPAKTOBaTh (PU3UUECKUH CMBICI HCHOJIb3YEMbIX BEIMYUH, MX OOO3HAYEHUS U
€IMHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UUECKYIO BEIUUYHUHY C JPYTMMH BETUYHMHAMU;

OINMCHIBATh M3YYCHHBIE KBAHTOBBIC SBJICHHUA M MPOLECCHI, HCIONb3Ys (PU3UUYECKUE BEITHMUMHBL:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUJIMHA BOJIHBI U 4acTOTa CBETA, SHEPIUA U UMIYNbC (POTOHA, IEPUOJ
MOJTypactiaaa, SHEPrHsl CBA3M aTOMHBIX S/I€p, MPH ONMMCAHUM MPABMWIBHO TPAKTOBATh (PU3UUYECKUN CMBICIT
UCIOJb3yEeMbIX BEIMYMH, UX OOO3HAUCHMsI M EIMHMIBI, YKa3bIBaTb ()OPMYJbI, CBSI3bIBAIOIIUE IAHHYIO
(U3NYECKyI0 BETUUMHY C APYTUMHU BEIUYMHAMU, BBIYUCIIATH 3HaYCHNE (PU3UUECKON BETUYMHBI;

aHATM3UPOBATh (PU3MUECKUE NPOLECCHl U SBJIECHUS, UCIONIb3Ys (QU3NYECKUE 3aKOHBl U MPUHLUIbL
3akoH OMma, 3aKOHBI IOCJIENI0BATEILHOIO U MapajlIeIbHOIO COEAVMHEHMsI IPOBOJHUKOB, 3aKOH JIKOymsa—
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JleHna, 3aKOH 3JIEKTPOMArHUTHOM MHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacHpOCTPaHEHHUs CBETa, 3aKOHBI
OTpa)XEHUs CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEHHWE OWHITeHHA s (oTodddekra, 3aKoH
COXpaHEHHs SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHMs SJIEKTPUYECKOTO 3apsa, 3aKOH
COXpaHEHMsT MaccoBOr0 4Hcia, MOCTyJaaTsl bopa, 3aKOH PaJuOaKTUBHOIO pacnaja, MpU 3TOM pas3jinyarb
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOe BBIPAXEHHE W yCJOBUs (TpaHULBI, 00JacTy)
IIPUMEHUMOCTH;

OTIPEJIeNIATh HAPABJICHUE BEKTOpA MHIYKIIMM MarHUTHOTO IOJISl TPOBOJIHUKA C TOKOM, CHJIBI AMIepa
u cuiibl Jlopenna;

CTPOMUTH U OMMCHIBATh N300pakEHNE, CO3/1aBAEMOE INIOCKUM 3€PKaJloM, TOHKOH JINH30M;

BBINOJIHAT SKCIEPUMEHTBI 110 UCCIIEIOBAHNIO (PU3MUECKUX SIBIIEHUH U MPOLECCOB C UCIOJIb30BAaHUEM
OpSMBIX U KOCBEHHBIX M3MEPEHHIA: MPH 3TOM (OPMYIHPOBATH MpOoOJieMy/3aqady M THUIIOTE3Y y4eOHOTO
JKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 INPEAJIOKEHHOIO O00O0pYAOBaHMs, NPOBOJUTH OIBIT U
(hOopMyIIMpPOBATh BHIBOJIBI;

OCYLIECTBIATh HpPsSMble M KOCBEHHbIE H3MEpEHUs (U3MYECKMX BEJIMYUH, IPU 3TOM BbIOMpATH
ONITUMAJIBHBIN CIIOCO0 M3MEPEHUs M UCIIOIB30BATh U3BECTHBIE METO/IBI OLIEHKHU TIOTPEIIHOCTEH H3MEPEHHUI;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHU: IIPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJbTATHI MOJYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B
BUjie TabIuIl U TpadUKOB, A€1aTh BBIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

coOmogatk mpaBmia O€30MacHOTO TpyAa MpPH IMPOBEACHWW HCCIENOBAaHMNA B paMKax y4eOHOTO
HKCHEPUMEHTa,  Yy4eOHO-MCCIEJOBATENbCKOM M IPOEKTHOM  JESITEeIbHOCTHM C  HCHOJIb30BAHHUEM
M3MEPUTENBHBIX YCTPOUCTB U JJAOOPAaTOPHOTO 00OPYIOBaHUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (U3UYECKON MOJEINbIO, UCHOMb3Yd (PU3NUECKUE 3aKOHBI
Y TIPUHIIUIIBL, HA OCHOBE aHAJIM3a yCJIOBHSA 337a4l BBHIOMPATh (PU3UYECKYIO MOJIENb, BBIIEIATh (PH3UUIECKUE
BEIMYMHBI U (OPMYIIbI, HEOOXOOUMBIE AJsl €€ pelleHus,, MPOBOAUTh PACUEThl M OLCHUBATH PEAIbHOCTD
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMINHBI,

pelaTh KaueCTBEHHBIE 33]]aui: BHICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO IEMOYKY PACCYKICHHUH
C OIOPOI HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBICHMUS;

UCMOJb30BaTh IMpPHU PpEIIEHUH Y4eOHBIX 3aJady COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU [UIs
MONCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMM W TIPEACTABICHUS YYeOHOH W HayYHO-TIOMYISIPHON
uHpOpMalUY, TOJXYYEHHOW U3 pa3IMYHbIX HCTOYHMKOB, KPUTUYECKM aHAIM3UPOBATh IOJIy4aeMylo
nH(pOpMalLIO;

OOBSICHATh MPUHIMIbBI ASHCTBHUS MAILIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS
uX 0€e30IacHOTO MCIIOJIb30BaHMS B TOBCETHEBHOM JKU3HHU;

NPUBOANUTH MPUMEPHI BKJIA/Ja POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(PU3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE TTPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCMOJIb30BaTh TEOPETHUECKUE 3HaHMSA MO (U3UKE B IOBCEIHEBHOW >KM3HM I oOecredeHus
0€30MacHOCTH MIPH OOpaIleHNH ¢ TPUOOPaMH U TEXHUYECKUMH YCTPONCTBAMH, ISl COXPaHEHHSI 37I0POBBS 1
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 TIOBEACHUS B OKpYXKaroIlel cperne;

paboTaThk B TpyIIE C BHITOJHEHHEM PA3JIMYHBIX COLMUAIBHBIX POJICH, INIAHUPOBATh PabOTy TPYIIIIHI,
palMoOHANIbHO pacrlpeaessaTh 00S3aHHOCTH M IUIAHUPOBATH JEATEIILHOCTh B HECTAHIAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OIIEHWBATh BKJIA]] K&KIOTO M3 YIaCTHHUKOB I'PYIITEI B PEIICHHE PACCMATPUBAEMOH MTPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos

Ne HanmeHoBaHMe pa3jesioB U TeM K I DJIeKTpoHHbIe (LM (ppoBbIE)

n/n NMPOrpaMMbI Bcero p;’ﬁl{:ﬁzﬂbnme p;)ﬁz:)l:;meckne o0pa3oBaTe/ibHbIE PeCypchbl

Pazgen 1. PU3UKA U METO/J1bl HAYYHOI'O IO3HAHMUSA
1.1 dusrKa ¥ METOBI HAYYHOTO MTO3HAHUS 2 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72

Uroro no pazneny 2

Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LIOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuKa 7 bu6nuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHUS B MEXAHHUKE 6 1 1 bub6mmoreka [{OK https://m.edsoo.ru/7f41bf72

Hroro mo paszneny 18

Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 Toe(g;;fl MOTICKYJAPHOTKHHCTHHACCKON 9 1 bubaunotexa [IOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJTMHAMUKH 10 1 bubmorexa LIOK https://m.edsoo.ru/7f41bf72
3.3 ATpEraTHbIe COCTOAHMS BEIIECTBA. 5 Bbu6nnoreka IIOK https://m.edsoo.ru/7f41bf72

@da30BbIE IEPEXOABI

Hroro no pasneny 24

Paznea 4. JJIEKTPOJINHAMUKA
4.1 DIEKTPOCTaTHKA 10 1 bu6mmoreka [{TOK https://m.edsoo.ru/7f41bf72
4.2 ToCTOAHHRIIH diIeKTpHHeckHit TOK. Tok B 12 1 bub6mmoreka [{TOK https://m.edsoo.ru/7f41bf72

pa3IMYHbBIX Cpeaax

Uroro mo pazneny 22

PesepBHOE Bpemst 2

OBHIEE KOJIMYECTBO YACOB I1O 68 3 3

[TPO'PAMME
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11 KUIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM K n JuaexkTpoHHble (HU(pPOBbHIE)
n/m MPOrpaMMblI Bcero p;);oTTp;:ﬂbHHe p;g::::quKHe o0pa3oBaTebHbIE PECYpPChI
Paznean 1. JIEKTPOANHAMUKA
11 MarsuTHoE 1ojJe. 11 1 3 bubmuorexa [JOK
' DJIeKTpOMAarHUTHAS HHIYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS Y BOJIHbBI
21 MexaHandeckue u 9 1 bubmuoreka [JOK
' AJIEKTPOMArHUTHBIE KOJIeOaHMsI https://m.edsoo.ru/7f41c97c
29 MexaHudeckue u 5 1 bubmuoreka [JOK
' AJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTICIIHATBHOM TEOPUH 4 1 bubnuoteka [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoteka [JOK
4.1 OJeMeHThl KBAHTOBOUW ONTHKU 6 https://m.eds00.ru/7f41c97¢
bu6mmorekxa [JOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmorekxa [JOK
4.3 ATOMHOE 5171pO 5 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 15
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Pa3nea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DNeMEeHThI aCTPOHOMUH U 7 bubnmoreka [JOK
' acTpoU3HKH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 7
Pa3nesn 6. OBOBIIAIOIIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 OGobmaromee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Uroro no pasneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Ne Kosnn4yecTBo yacos Jlara DJIeKTpOoHHbIe UG pPOBbIE
u/n Tema ypoka Beero Konrpounubie | IlpakTnyeckune A— o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
®dusuka — Hayka o npupoje. Hayunsie bubmuorexa [JOK
1 1 )
METOJIbl IO3HAHHS OKPYKAIOLIET0 MUPA https://m.edsoo.ru/ff0c32e2
2 conpenemot ayanat sapmns spa. ) BuGmorexa LIOK
p eyt P 'pa, https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
, | Mo e Qoo | Buorera LOK
a - HepeMett ’ https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE 1 bubmmorexa [IOK
P P g https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa [IOK
YCRop P A https://m.edsoo.ru/ff0c372e
6 CBoOonHoe najeHue. Y ckopeHrue cBOOOHOTO 1 bubnnoreka [JOK
aIeHNS https://m.edsoo.ru/ff0c39cc
KpusonmueliHoe nBuxkenue. J[BrmxeHue bubnnoreka [JOK
7 . 1 )
MaTepUaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
B nepuammme nerews oreuers. Hepoui ) BuGmrorexa LIOK
P P Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
g | Moo Com o ooz | BuGorera 10K
- DTOpOH 3 s https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOW TOUKH
10 Tperunii 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX 1 bubnuoreka [IOK
TOYCK https://m.edsoo.ru/ff0c3be8
11 3aK0oH BCEMUPHOTO TATOTeHUs. Cula TSKECTH. 1 bubnmoreka [JOK
[TepBasi KocMU4ecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1 bubnuoreka [IOK
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https://m.edsoo.ru/ff0c3e18

Cuna tpenus. Koappunment tperns. Cuna

bu6mmoreka [IOK

13 COIPOTUBIICHUS IPU JBMKCHUU TEla B
)KH;)KOCTH - ra:fe s https://m.edsoo.ru/ff0c3f76
[ToctynarensHoe U BpalaTeiabHOE ABHKEHUE

14 a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBIL. bubmmoreka [JOK
[Tie4o cuibl. Y Ca0BUs pPaBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbec MmaTepualbHOW TOUYKH, CUCTEMBI

bubmumoreka [IOK
15 MaTepuaibHbIX TOYEK. IMIynbc cuibl. 3akoH hitps://m.e dsg) (u/Ff0c43d6
COXpPAaHEHUS UMITYJIbCa. PEaKTHUBHOE IBUKEHHE — :
PaGora u mourHOCTh cuibl. Kunetndeckas Bubmiorexa [IOK
16 sHeprus MmarepuanbHoi Touku. Teopema 00
NS https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW SHEPTUu P
[TorenuuanbHas sueprus. [lorennuanbpHas

17 SHEPrus ynpyro aeopMUpOBaHHON MPYKUHBI. bubnuorexa [JOK
[ToreHiranbHast SHEPIrHs TEIA BOIU3U https://m.edsoo.ru/ffOc461a
MMOBEPXHOCTU 3EMIIH
[ToTeHunanbHbIC U HETIOTECHIIMATBHBIE CUJIBL.

CBs13b paOOTHI HETIOTEHITUATBHBIX CHJI C
bu6mmoreka [IOK
18 M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI
N https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAHECHHSI MEXaHHUYECKOU &
SHEPIruu
JlabGopaTtopHas pabota «MccnenoBanue cBsizu

19 paboThI CHIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU TeJa Ha TIPUMEPE PACTSHKCHUS
PE3MHOBOIO KI'yTa»

20 Konrtponsnas padora no teme «Kunematuka. bubnuoreka [IOK
JluHamuka. 3aKOHBI COXPAHEHHS B MEXaHUKE https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- Bubmorexa [OK

21 KMHETH4ecKkoi Teopuu. bpoyHoBckoe
neikene. Jnd (bylz)sm pOyH https://m.edsoo.ru/ffOc4dc2

22 Xapaktep JBMKEHUS U B3aUMOACHCTBUSA

4yacTuIl BemlecTsa. Moaenu CTPOCHUS Ir'a30B,
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JKUJKOCTEH U TBEPABIX TEIl

Macca monekyn. KonnuectBo BemecTsa.

23 ITocrosinHast ABorazipo
o4 TermmoBoe paBHOBecue. TemnepaTrypa u e€
m3mepenue. [lkana remnepatyp Llenbcus
o5 Nneanpnsiii ra3 B MKT. OcHOBHOE ypaBHEHHE bu6mmoreka [IOK
MKT https://m.edsoo.ru/ffOc4fde
o | Aleomerum euneperps o s oSt Buorera LOK
e . Y- https://m.edsoo.ru/ff0c511e
VYpaBaenue MenpaeneeBa-Knanelipona
27 3akon [anpTona. ['a30BbIe 3aKOHBI
JlabopaTtopHast pabora «HcciaenoBanue
28 3aBUCHUMOCTH MEXKy MapamMeTpamMH COCTOSHHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduvecKoe MpeCTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHeprus TepMOAMHAMAYECKON
30 CHCTEMBI M CLIOCOOBI €€ N3MEHCHUSI. bubmuorexa [JOK
Konu4ecTBo Teriorsl U pabora. BHyTpeHHsist https://m.edso0.ru/ff0c5952
SHEPIHsi 0JJTHOATOMHOTO MJI€aJIbHOTO ra3a
31 Buasl Tennonepenaun bubmmorexa LIOK
A pel https://m.edsoo.ru/ff0c5¢c36
32 | Kommoero renmoms npa sennonepesae Bunorexa LIOK
. p peate. https://m.edsoo.ru/ff0c5¢36
AntrnabaTHBIN mporecc
[IepBblil 3aKOH TEPMOJUHAMUKH U €TO bubnnoreka [JOK
33 )
NPUMEHEHHE K U30IPOIIeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs npo1ieccoB B MpUPOJIE. bubnnorexka [JOK
BTopoii 3aKk0H TepMOAMHAMUKHI https://m.edsoo.ru/ff0c6230
. . bubmuotexa [JOK
35 [Ipunnun nevicteus u KI1I TemnoBoit MammHbl hitps://m.edso0.ru/ffoc600a
36 uxn Kapno u ero KIT/]
37 Okojoruyeckue npo0IeMbl TEIII0OIHEPTETUKH
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O6o6matomuii ypok «MonekynspHas Qusnka.

bub6mmoreka [IOK

38 OCHOBBI TEPMOTUHAMHKHI» https://m.edsoo0.ru/ff0c6938
39 KoHnTtpoinbHas padota mo teme «MosekymspHas bubmuorexa [JOK
¢u3rka. OCHOBBI TEPMOAMHAMHKH) https://m.edsoo.ru/ff0c6a50
40 [TapooOpa3oBanue u koHaeHcanus. Mcmapenue bubnuorexa [JOK
Y KHIICHUE https://m.edso0.ru/ff0c63b6
a1 AOCOJIIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK
BO31yxa. HachleHHbIi map https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammmueckue u amopdusie
42 TeJla. AHU30TPONUS CBOMCTB KPUCTAJIIOB. bubnuorexa [JOK
Kunkue kpucramisl. CoBpeMEHHbIE https://m.edsoo.ru/ff0c65f0
MaTepuabl
43 [LmaBnenue u kpuctaum3anus. Y AejabHast bu6mmoreka [IOK
TerioTa riasieHus. Cyonumanus https://m.edso0.ru/ff0c6708
bubmuorexa [JOK
44 VpaBHEHHE TErI0BOro bananca https://m.edsoo.ru/ff0c6820
45 DnekTpu3zanus Ten. JIEKTPUUECKUH 3apsi. bubnnoreka [JOK
JlBa BU/Ia 3JICKTPHUYCCKUX 3apsi/IOB https://m.edsoo.ru/ff0c6bcc
IIpoBoHUKH, TUIAESKTPUKHU U
46 H(I))J?yl'?[ilOBO,HI-;IfKI/:I).H;agH COXPaHEHHUs bubmorexa LHOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsaa
47 Bsaumonericteue 3apsnoB. 3akoH Kyinona. bubnuoreka [IOK
ToueuHbIl JEKTPHUCSCKHUI 3apsiT https://m.edsoo.ru/ff0c6ce4
o | S ey o B LOK
N . https://m.edsoo.ru/ff0c6df2
nosiei. JIunum HanpsKEHHOCTH
49 Pabota cuit 371eKTpOoCTaTHueCcKOro MoJsl. bubnmnorexa [JOK
IToreHmuan. Pa3HOCTh MOTEHIIMAIIOB https://m.edso0.ru/ff0c6f00
S o — ubmoera LIOK
' https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
51 OnexrpoéMkocTs. Konnencatop bubmorexa LHOK

https://m.edsoo.ru/ff0c7126
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52

ONEKTPOEMKOCTb IJIOCKOT0 KOHAEHCATOPA.
OHeprus 3apsKEHHOr0 KOHAEHCAaTopa

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMMPOBAIBHOTO anmnapara,
CTPYHHOTO MIPUHTEPA. DIICKTPOCTATHUECKAS
3amuTa. 3a3eMJICHHE AIEKTPOpUOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €r0
cymectBoBanus. [locrosunsiii Tok. Cuna Toka.
Hanpsokenne. Conpotusnenue. 3akoH Oma 11s
y4yacTKa Lenu

56

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIAaHHOE COCIMHEHHE TIPOBOJHUKOB.
JlabopaTtopnast pabora «3yuenue
CMEIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

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

57

PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA.
3akoH Jlxoyns-Jlenma

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

58

3akon OMa A1 IOJTHOM (3aMKHYTOI)
ANeKTpuuecKon uenu. Kopotkoe 3ambIKaHueE.
JlaGopatopHas pabota «3mepenue 2/1C
HUCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

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

59

ONeKTpOHHas TPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOAUMOCTb

60

OneKTpuYecKuil TOk B BakyyMme. CBolicTBa
AJIEKTPOHHBIX MMYYKOB

61

[TomynpoBoAHNKH, UX COOCTBEHHAS U
npuMecHas nmpoBoaumocTts. CBoiicTBa p—Nn-
nepexoaa. [loaynpoBoJHHKOBBIE TPHOOPHI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUYECKU TOK B pacTBOpPax M pacriaBax
IIEKTPOJINTOB. DIIEKTPOJIUTHYECKAS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba
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JIMccoanus. JIEKTPOIIU3

DIIEKTPUUYECKHI TOK B razax.

63 CaMOCTOSITEeIIbHBIM M HECAMOCTOSTEIbHBIN 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c84ae
pas3psa. Monnus. [1nasma
o | Socemmeane muepn s yemiers s | B 10K
P p P https://m.edsoo.ru/ff0c86fc
0€301acCHOCTH
. bu6mmoreka [IOK
65 O6o0maromuii ypok «JIEKTPOIUHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTponbHas padoTa 1o Teme
66 «Qnekrpocraruka. [1ocTosHHBIHI 1 bubnnorexa [HOK
9JIEKTPUUECKUI TOK. TOKH B pa3InYHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Peseprubiit ypok. KonTponbHas paboTa mo 1 bubnnorexa [HOK
teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PeseprHblit ypok. O600maronmii ypox mo 1 bubnnorexa [HOK
temam 10 kiracca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68

28



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIIACC

KoanuecTBo 4acoB

Ne Tema xa Hara JIeKTPOHHBbIE HU(POBHIE
n/m eMa ypo Bcero Koutpoapupie  Ipakruteckue H3yYeHHs1 | o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
[TocTostHHBIE MATHUTHI U UX B3aUMOJICHCTBUE.
1 MarnutHoe nosne. Bektop MaI‘HI/ITH(')HI\/JI 1 bubmmorexa [IOK
N https://m.edsoo.ru/ff0c9778
UHAYKUMU. JINHUY MarHUTHON MHTYKIIUU
MarnuTtHoe nose mpoBOAHHUKA C TOKOM. OIbIT
2 Opcrena. BsanMoz[eI:)ﬁCTBI;Ie MPOBOJIHUKOB C 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaGopaTtophast pabora «3yuenue 1 1 bubmmoreka [JOK
MarHMTHOTO TOJISl KATYIIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOTO TIOJISl HA TIPOBOJIHUK C
tokoMm. Cuiia Amnepa. JlabopatopHas pabora bubmmoreka [JOK
4 N 1 1 .
«ccnenoBanue NeicTBUS HOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOM)
efCTBUE MarHUTHOTO TOJIS HA JABHIK csl
5} 3I[ap$m<eHHy10 gactuny. Cumna JIOJII)GHHZIHYIO 1 bubmorexa [OK
https://m.edsoo.ru/ff0c9df4
Pa6ota cunsl Jlopenna
DnexTpoMarauTHas HHAYKIUs. [ToTok
6 BEKTOpa MarHUTHOM MHAYKuu. IC 1
WHIYKIHA. 3aKOH 3JIeKTPOMarHUTHOU
unaykin Papazaes
7 JlaGopatopHas pabota «/ccnenosanue 1 1 bubmuoreka [IOK
SIBJICHUS QJIEKTPOMATHUTHOM WHIYKIIAN https://m.edsoo.ru/ff0cal50
WNHAyKTUBHOCTD. SIBICHHE CAMOMHTYKIIUH.
8 OJ1C camOMHAYKIIMH. DHEPTUS MATHUTHOTO 1 bubmuoreka [IOK
HOJISl KAaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJe
TexHuueckue ycTporucTBa U UX MIPUMEHEHHUE:
9 MIOCTOSTHHBIE MarHUTHI, JIEKTPOMArHUTHI, 1
AIIEKTPOABHUraTelNb, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS TI€Yb
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O6o06maromuii ypok «MarHuTHOE ToJIe. but6mmoreka [IOK

10 .

DJeKTpoOMarHuTHast UHTYKIIUS https://m.edsoo.ru/ff0cab82

11 KoHnTtponbHast paborta 1o Teme «MarautHoe 1 bubmuorexa [JOK
noJse. DIEeKTPOMArHUTHAS. HHIYKIIHSD) https://m.edsoo.ru/ff0cad58
CB00OOgHBIE MEXAHUYECKME KOJIEOaHMS.
l'apmonunueckue xonebanus. Y paBHeHHE Bbu6muoteka [JOK

12 . )
rapMOHUYECKHX Kojiebanwuii. [IpeBpamicHue https://m.edsoo.ru/ffOcaf06
SHEPTUU
JlaboparopHas pabota «lccrnenoBanue

13 3aBHCUMOCTH IE€pHOJIa MAIIbIX KoieOaHui
rpy3a Ha HATH OT JUTMHBI HUTH U MacChl
rpy3a»

Kone6arensusrit kouTyp. CBOOOAHBIE
3JIEKTPOMArHUTHbIE KOJIEOaHUS B UCAIbHOM
14 KOJIG6I.:1T6JII>HOM KOHTYpE AHanorI/IHﬂ MEX bubmmorexa HOK
ype: Y https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJIeOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHHS
15 3Hep FI?III/I B UCAILHOM KOJ‘IC6aTIe)J'IBHOM Bubmzorexa HOK
P https://m.edsoo.ru/ffOch9c4
KOHTYpE
[IpencraBieHue o 3aTyXaroMMX KOIEOaHUIX.

16 BoinykieHHBIE MEXaHUYECKUE KOJIeOaHMsI. bubmmnoreka HOK
Pe3onanc. BeiHy)XICHHBIC https://m.edsoo.ru/ffOcbb86
DJIGKTPOMArHUTHBIC KOJICOaHUs
ITepemenHbIi ToK. CHHYCOUAANBHBIN
NePEMEHHBIN TOK. MOLTHOCTh IEPEMEHHOTO bubmmnoreka HOK

17 - .

TOKa. AMIUTUTYHOE U JCHCTBYIOIIEE https://m.edsoo.ru/ffOcbhd34
3HAUCHUE CHJIBI TOKA W HANTPSHKCHHUSI

18 Tpancdopmarop. [IpousBoacTBo, nepenaya u
noTpebiieHne NEKTPUIECKON YHEPTHH
YCTpOHCTBO 1 MTPAKTHIECKOE TIPUMEHEHUE

19 Z-)J'ICI?T I/IquKorop3BOHKa reHe ETO a bubmorexa HOK

P > * CHEPaTop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, JIMHHUH JJIEKTporepeayd
20 DKOJOTUYECKHE PUCKU TIPU ITPOU3BOJICTBE

30



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

31eKkTpo3Hepruu. KynbTrypa ucnonb30BaHus
AJIEKTPOIHEPTHH B TOBCETHEBHOM JKU3HU

Mexanndeckue BOJIHBI, YCJIOBUS

21 pacnpoctpanenus. Ilepuon. Ckopocthb Bu6muotexa [JOK
pacIpoOCTPaHCHHS U JJIHHA BOJIHBIL. https://m.edsoo.ru/ffOccab54
[Tonepeunsbie ¥ MPOAOIbHBIE BOJIHBI

22 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTbH 3BYKa. bubmuorexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc

23 DJIeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTh. [lIKkana 3JeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [TpuHIMTIBI PAAHOCBS3U U TEICBUICHUS.

Pa3Butue cpencts cBs3u. Paguonokarus
bubnuoreka [IOK
25 Konrpomasnas pabora «KoiebaHus U BOJIHB) 1 https://m.edsoo.ru/ffOcc6f8
s | Domommehnee pemorrsane oo B LOK
AHOPO PEAE. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera

| oo e S s o B 10K

p p https://m.edsoo.ru/ff0cd4e0
3epKae

s | s coes Tomes sy B 10K

P - pedl T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS

29 JlaGopatopHas pabora «3mepenue bubmuoreka [IOK
MIOKAa3aTesIs MPEJTOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a

30 JIunssl. [TocTpoenue n3obpaxxeHuil B TUH3E. bubmuorteka [IOK
dopMyia TOHKOM JIMH3BI. Y BEJIMYECHHE JINH3BI https://m.edsoo.ru/ff0cddle

31 JlaGopaTtopHas pabota «McciaenoBanue
CBOWCTB M300paXEHUN B JIMH3AX)»

Hucnepcus ceeta. CloKHBIN cocTaB 6€710ro

32 cseta. LBer. JlaboparopHnas pabota
«Habmoienne rucnepcun cBeTay

33 WnTepdepennus cera. udpakuus cera. bubmuoteka [IOK
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Hudpakaronnas peméTka

https://m.edsoo.ru/ffOced22

ITonepeunocts cBETOBBIX BOJH. [lonspusanus

bubnunoreka LIOK

34 cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTudeckre MpUOOPHI M YCTPOWCTBA U
YCIIOBHUS UX O€30MaCHOr0 IPUMEHEHUS
o | o mmeorm ool Busorea 101
' https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubmmoreka [JOK
3amMeicHre BPEMEHHU M COKPAIIEHNE JITTHHBI https://m.edsoo.ru/ffOcfa42
o | e ok B 10K
) https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHSI TOKOSI
39 KonTtponsHas padora «Ontuka. OCHOBBI 1 Bu6moteka [IOK
CHENHAaIbHON TEOPUH OTHOCHTEIBHOCTH) https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. Dueprus u Bbu6mmoteka [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTkpbITHE U HccienoBanne GoTodddekTa. bu6nmoreka LIOK
Omeite! A. I'. CronreroBa https://m.edsoo.ru/ffOcffc4
o | S bocbiem Vomeme B 10K
: https://m.edsoo.ru/ff0d015e
rpanuna» Gorordpdexra
43 Hasnenue ceera. Onbite [1. H. JIeGenena. bubmuoreka [IOK
XuMHuyeckoe AeHCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE
44 npUMeHeHue: (OToINEeMEHT, GOTOAATUHK,
coNTHe4Has OaTapesi, CBETOIUO
45 Pemenne 3aga4 1mo teme «JIE€MEHTBI but6mmorexa [IOK
KBAaHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
o | NomemmomToucom om Busmorea 101
’ https://m.edsoo.ru/ff0d091a
[ImanerapHast MOJEenb aTOMa
47 [Toctynatel bopa bubmuoreka [JOK
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https://m.edsoo.ru/ff0d0afa

48

Wznyyenue u norsomieHrne GOoTOHOB MPU
IIEPEX0/Ie aTOMa C OJHOTO YPOBHS SHEPIMH Ha
Ipyroii. Buasl ciekTpos

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BoHoBEIE cBOiicTBa yacTuil. BoiaHEI 1€
bpoiina. KopnyckynsspHO-BOJIHOBOHI Ayaau3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3J1y4YCHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAAHOAKTUBHOCTH. OIIBITHI
Pesepdopaa mo onpezneneHuio cocraa
PaJMOAKTHBHOTO M3JIy4ESHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(ha-, 6era-, raMmma-u3ITydeHUsI.
BiusiHue pagioakTUBHOCTH Ha )KUBBIC
OpPTraHU3MBbI

52

OTkppITHE IPOTOHA U HEWTpoHA. M30TOMBI.
Anbda-pacnaa. DIEeKTPOHHBIN U
NO3UTPOHHBIN Oera-pacnaj. ['amma-
U3IIy4eHUE

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBs3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepusiii peaktop. [Ipodaemsl,
IIEPCIEKTHUBBI, YKOJIOTUYECKNE ACIIEKThI
AJIEPHOM DHEPrETUKH

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUllbl. OTKpBITHE
No3UTpoHa. MeTobl HaOMOACHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrnsiii cron «@yHaaMeHTalbHbIE
B3aumozeiicTeus. EquHcTBO (pnznueckoi
KapTUHBI MUPA»

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue
3Bé3)IBI, IIaHETBI, UX BUJIUMOC IBUKCHUC.
ConHeyHas cuctema

56

Counnaie. ComHeuHas akTUBHOCTE. ICTOYHUK
sHeprun CoJiHLIA U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE3/1bI INIABHOM MOCIIEI0BATEIBHOCTH.
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Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MNPEACTaBJICHUA O MIPOUCXOKACHHUU U
sBomonu CoJHIIa U 3BE3]

58

Mineunsiii [1yte — Hama ['anakTuxa.
IMonoxxenue u nuxenue CoyIHIIA B
lNanmakruke. ['anaktuku. YEpHbIE ABIPHI B
Apax TaJaKTUK

59

Bcenennas. Pa30eranue ranakruk. Teopus
Bbosnbuioro B3psiBa. PennkToBoe n3nyyeHue.
MeraraiakTuka

60

Hepemennsie mpoOieMbl aCTPOHOMUU

61

KonTponbhas pabota «1eMEeHThI
ACTPOHOMHH U acTPOPUIUKI»

62

O6o6mmarmuii ypok. Pois ¢pusuku u
aACTPOHOMHH B 9KOHOMHYECKOHA,

TEXHOJIOTHYECKOM, COITMAIILHOM W DTHUECKOH

C(bean ACATCIIBHOCTH YCJIOBCKaA

63

O6o06maromuit ypok. Poib u mecro pusuku n

aCTPOHOMHHU B COBPEMEHHOI Hay4YHOI
KapTHHE MHUpa

64

O6o6marmuii ypok. Pons ¢puznyeckoit
Teopuu B GOPMHUPOBAHUU NPEJCTABICHUHN O
(bu3uIecKoil KapTHHE MUpa

65

Ob6o6maromuit ypok. Mecto ¢puzndeckoi
KapTHUHBI MUPA B 001LEM psATy COBPEMEHHBIX
€CTECTBEHHO-HAy4YHBIX TPEJICTABICHUI O
pupoJie

66

PesepBHBIi ypok. MarHutHoOe 1osie.
DJIEKTpOMarHuTHasl MUHAYKIUS

67

PesepBubliil ypok. Ontuka. OCHOBBI
CIeNUaTBLHON TEOPUU OTHOCUTEITLHOCTH

68

Pesepnsrii ypok. KBantoBas usuka.
DNeMEeHTHI aCTPOHOMUU U acTpohU3UKH

bubmmorekxa [IOK
https://m.edsoo.ru/ff0d1784
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OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakiueit
[MapdentreBoit H.A., AkunonepHoe obmecto «M3natensctBo «IIpocBemenue»

» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

» A.Il. PeimkeBru. COopHUK 3a1a4 1o ¢pusuke. Mocksa, poda, 2005 - 2019 r.

* 3amanus oopazosarenbHOro noprana Pemry EI'D, ®UIN

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

®duswuka, 10 kmacc/Mskumes I'.5., byxosues b.b., Corckuit H.H. mox penakmueit
[Mapdentneroii H.A., Akironeproe obmectBo "M3narensctBo "[IpocBemenue"
®dusmka, 11 xkmacc/Mskumes I'.5., Byxosues b.b., Corckuii H.H. mox penakuueit
[Mapdentneroii H.A., Akironeproe obmectBo "M3marensctBo "[IpocBemienue"
A.I1. PriMkeBuu. COopHuk 3a1a4 no ¢usuke. Mocksa, [Ipocda, 2005 - 2019 r.
A.I1. PeivkeBuu. COopHUK 3ama4 o ¢usuke. Mocksa, poda, 2005 - 2019 1.
FO.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 knace. [locobue mis
obmieoOpazoBarenbHBIX opranu3anuii. Mocksa. [IpocBenienue. 2015

FO.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 knace. [locobue mis
obmieoOpazoBarenbHBIX opranu3anuidi. Mocksa. [Ipocemienue. 2017

C.M. Angpromeukus, A.C. CinyxaeBckuil. ®usuka. «KOHCTpYKTOp» CaMOCTOSTENbHBIX U
KOHTpPOJIbHBIX padoT. 10 — 11 knaccsl.

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubimoreka [{OK https://m.edsoo.ru/

XKusas pusuka: oOydaromias nmporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoxku Gusuku ¢ ucrnonb3doBanuem Murtepuera. http://www.phizinter.chat.ru/
®usuxa.ru. http://www.fizika.ru/

dusmKa: KOJUIEKIUs OnbITOB. hitp://experiment.edu.ru/

dusnKka: IeKTPOHHAsS KOJUIEKIUs onbIToB. hitp://www.school.edu.ru/projects/physicexp
Katanor ccputok Ha pecypcsl 0 pusuke http://www.ivanovo.ac.ru/phys
becrimathbie oOyuaromue mporpammel o ¢usuke http://www.history.ru/freeph.htm
JlaGoparopHble paboThI 110 Gu3uke. BupTyanbHble 1abopaTopHbie paOOTHI.
http://phdep.ifmo.ru

AnnMarus GU3MYECKHUX MPoIeccoB 00bsicHeHusMu. http://physics.nad.ru
®dusnueckas >HmkIoneaus http://www.elmagn.chalmers.se/%7eigor
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http://www.school.edu.ru/projects/physicexp
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
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