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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOTO YpOBHSI Ha YPOBHE CpefHero obiiero oopazoBanusi pazpaboTana Ha
OCHOBE TIOJIO)KCHHM M TpeOOBaHWN K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOW IMPOTPaMMBI,
npencrasieHHbix B @PI'OC COO, a takxke ¢ yuéroMm (emepanbHOil paboueil mporpaMMbl BOCIHTAHUS H
KOHIEMNIUH TpenofaBaHus yueoHoro npeamera «Dusuka» B 00pa3oBaTenbHbIX opranusanusax Poccuiickoii
denepanyy, pearn3yonnX OCHOBHbIE 00pa30BaTEIbHBIE TPOTPAMMBI.

Copep:xanue nporpaMmbl 1o pU3MKe HAMPaBIeHO Ha (OPMUPOBAHNE ECTECTBEHHO-HAYYHOU KapTUHBI
mupa obyyaromuxcs 10—11 kimaccoB npu o0ydeHun ux ¢usnke Ha 0A30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBeTcTByeT TpeboBanusm PI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpeIMETHBIM pe3ylbTaTaM OOyueHHs, a TaKxke
YUUTBHIBAET HEOOXOJUMOCTh pealu3alud MEXIPEIMETHBIX CBA3ed (M3UKH C €CTeCTBEHHO-HAYYHBIMHU
yueOHBIMH TIpeaMeTaMu. B Hell ompenenstorcs OCHOBHBIC IIENU M3y4eHHsS (DU3MKH HA YPOBHE CPEIHEro
o0miero o6pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[IporpamMma no pu3uke BKIIOYAET:

® I[UIAHUPYEMbIE pE3YyJIbTaThl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM YypOBHE, B TOM YHCIE

MPEeIMETHBIC PE3YIIbTATHI 110 TOAaM O0yUYCHHUS;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0ydeHusl.

du3uka Kak Hayka 0 HauOolee 00IUX 3aKOHAX MPUPOJIbI, BBICTYIAs B Ka4eCTBE y4eOHOTO MpeaMeTa
B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUUM 00 okpyxkaromem mupe. LkonbHBIA Kypc
(bU3UKN — cUCTeMOOOpa3yIOIIMiA ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3UYECKHe
3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XHUMHUEH, Onosiorueii, pusndeckoi reorpadueii
U actpoHoMuell. Mcronb3oBaHue W aKTUBHOE MpUMEHEHHE (PU3MYECKHX 3HAHUM OMpeleNsieT XapakTep U
pa3BUTHE pa3HOOOpA3HBIX TEXHOJOTWH B chepe SHEPreTHKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCA, MOTyYSHHS
HOBBIX MaTE€pUANIOB C 3aJaHHBIMU CBOWCTBaMHU U Apyrux. V3ydenuwe (pU3MKKM BHOCHT OCHOBHOH BKJaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KAPTUHBI MUPa 00yYaroIuXcs, B JOPMUPOBAHNE YMEHHH TPUMEHSTH
HAYYHBIH METOJI TO3HAHUS MPU BBIMOJIHEHUN UMU YU€OHBIX UCCIIEIOBAHHI.

B ocHOBY kypca (hu3uKH Ui ypOBHS CpeIHEro o0ImIero o0pa3oBaHUs MOJOXKEH PSIl UACH, KOTOphIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM € HEW KypcC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesn cenepanuszayuu. B cooTBeTcTBUM ¢ HeW Marepuan Kypca QU3MKM OOBEAMHEH BOKPYT
¢dusnueckux Teopuil. Benymmum B Kypce siBisercss GopMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U TOJIE.

Hoesn cymanumapuszayuu. EE peanuszanus npeamnogaraeT UCIoib30BaHUE TYMaHUTAPHOTO MMOTEHIHAa
¢u3nuecKoil HaykM, OCMBICICHHE CBSI3M pa3BUTHUS (U3UMKU C pa3BUTHEM OOIIECTBa, a TaKXkKe C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraeT 3HaKOMCTBO C HIMPOKUM KPYroM
TEXHUYECKHUX U TEXHOJIOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercss MOCPEICTBOM BBEJIEHUS 3JIEMEHTOB COJIEpXaHHs, MOCBSIIEHHBIX
HKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C PAa3BUTHEM TEXHMKHM U TEXHOJOTMH, a
Tak)xe 00CYKIeHHS MPOOIeM palliOHATIBFHOTO MPUPOAOIOIB30BAHUS U IKOJIOTUYECKON O€30IacHOCTH.

CrepHEBBIMH BJIEMEHTaMHU Kypca (PU3MKM Ha YpPOBHE CpeIHEro oOIIero oOpa3oBaHUs SIBIISIOTCS
¢busmveckue Teopun (GopMUpPOBAHUE TIPEICTABICHUIN O CTPYKTYpE MOCTPOSHUS (PU3NYECKON TEOPUH, POJIH
(byHIaMEHTAbHBIX 3aKOHOB W TPHHILMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TpaHULAX
MPUMEHUMOCTH TEOPUM, JIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHUCTeMHO-JeSITETbHOCTHBIM MOAX0 B Kypce (U3MKH pealu3yercss Mpexae BCero 3a CYér
OpraHM3aliy SKCIEePUMEHTaIbHON JedaTenbHoCcTH oOydaromuxcs. st 6azoBoro ypoBHS Kypca (GU3UKU —
3TO HCIIOJIb30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U J1aOOpaTOPHBIX PadoT,
KOTOpbIe B Mporpamme mo (u3uke oObEAMHEHbI B OOLIUI CIHUCOK YYEHHMUECKHUX MPAKTUYECKUX pPaloT.
Beienenne B yka3aHHOM IepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII U OLIEHKH,
OCYILIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTENbHOIO IMpoliecca MCXOJsS M3 OCOOEHHOCTEH IJIaHUPOBAHUS U
ocHamleHus kabuHera ¢usuku. I[Ipum >TOM oOecneunBaeTcs OBJaJeHHE OOYYAIOIIUMHCS YMEHHUSIMH



MPOBOJIUTH KOCBEHHBIC H3MEPEHUs, WCCIICIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIMYMH U TOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbioe BHUMaHME yIENnseTCsl PEIIEHUIO0 PACYETHBIX M KAuyeCTBEHHBIX 3amay. [Ipu 3Tom mis
pacu€THBIX 3a/1a4 IPUOPUTETOM SABISIOTCS 33Ja4d C SIBHO 33JaHHOM (PU3NYECKON MOJENbIO, TO3BOJISIOIINE
NPUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak U HHTETPHPYS
3HaHUS U3 Pa3HbIX pa3zaesnoB. [l KayecTBEHHBIX 3a/a4 MPUOPUTETOM SBISAIOTCA 33JaHMsl Ha OOBSICHEHHE
npoTeKaHus GU3NYECKUX SBICHUN M MPOIECCOB B OKPYKAIOUIECH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIN AJIS1 CUTYalluy PaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu PI'OC COO k MaTepuanbHO-TEXHHYECKOMY OOECIECUCHHIO
yuebHoro mnporecca 06a30Bblii ypoBeHb Kypca (PU3MKU Ha YpOBHE CpeiHero olIiero oO0pa3oBaHus JOJKEH
U3y4aThCsl B YCIOBHUSX NPEAMETHOro KaOuHeTa ()M3MKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAYYHOIr0 LIMKJIA. B kabuHere Gpu3nuku 10KHO ObITH HEOOX0AUMOE J1ab0paTOpHOE
000pyIOBaHUE JJIs BHIIMOJIHEHUS YKa3aHHBIX B IIPOrpamMMe 1o (GU3MKE YUCHHUECKUX MPAKTHUECKUX paboT u
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JleMOHCTpallMOHHOEe 000pyJ0BaHUE (HOPMUPYETCS B COOTBETCTBHMH C IMPHHLUUIIOM MHUHUMAJIbHOU
JOCTaTOYHOCTH M oOecleyrBaeT IOCTAHOBKY IIE€PEUYMCICHHBIX B IporpaMme IO (HU3UKE KIOUYEBBIX
JEMOHCTPALUN I UCCIIEOBAHUS N3YUaeMbIX SIBICHUH M MPOLIECCOB, SMIMPUIECKUX U (yHTaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopaTtopHoe 00OpyZOBaHME [JIsi YYCHHMUYECKHX IPAKTHYECKHX paboT QopMmupyercs B BHIE
TEMaTUYeCKMX KOMIUIEKTOB M oOecredyuBaeTcss B pacyére OJHOro KOMIUIEKTa Ha ABYX OOy4YaroLIUXCH.
TemaTnueckne KOMIUIEKTHI JIa0OPaTOPHOTO OOOPYIOBAaHUS OJDKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM
UCIOJIb30BAHUHU aHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, @ TAKXKE KOMIBIOTEPHBIX U3MEPUTENIbHBIX CHCTEM B
BUIe HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

e (opMHUpOBaHHME HHTEpeca M CTPEeMIICHHS OOYyYaromMXCs K HAyYHOMY HW3YYCHHUIO MPUPOJIBI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUI O HAy4yHOM METOJIe MO3HaHUsS U (OPMUPOBAHHE HCCIIEI0BATEILCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa MU3Y4YEeHUSI OCHOB CTPOCHUS MaTepUU U
(GyH1laMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHHE YMEHHUH OOBICHATH SIBJIECHUS C UCHOJIb30BaHUEM (DU3MUECKUX 3HAHMNA M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUN O PO (PHU3WKH Il pa3BUTHS APYIHX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTHUI.

JIoCTIOKEHHE THX IeNieii o0ecreunBaeTcs pelIeHneM CIeYIOINX 3a/1a4 B IIPoIiecce H3yYeHUs Kypca

(¢u3uKN Ha ypOBHE CpeHero o011ero oopa3oBaHus:

e pUOOpETEeHHE CUCTEMBbl 3HAHMM 00 OOmMX (PU3MUYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJTIOYAst MEXaHUKY, MOJIEKYISIPHYIO (DPU3UKY, HIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY M DJIEMEHTHI
acTpo(u3HKH;

e (opMHUpOBaHHE YMEHHUH TPHUMEHSATh TEOPETUYECKHE 3HAHUSA JUISI OOBSACHEHHS (PU3UIECKUX
SIBIICHHUI B IPUPOE U JIJIsl IPUHSTHUS TPAKTUIECKUX PEIICHUI B TIOBCEHEBHOM KHU3HH;

® OCBOCHME CIOCOOOB pelIeHHs pa3IMyHbIX 33]au C SIBHO 33JaHHOM (hU3NYECKON MOAEIbIO, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSATENIbHOE CO3/1aHhe (U3NYECKOH MOJENH, aJeKBaTHOW YCIOBHUSIM
3a1auu;

® [IOHMMaHWe (U3MUYECKUX OCHOB U MPUHIUIOB JIEHCTBUA TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPENY;

® OBIIQJICHWE METOJaMH CaMOCTOSTENBHOTO IUTAHUPOBAHHWS W TPOBENCHUS  (PU3UICCKUX
OKCIEPUMEHTOB, aHajiW3a ¥ WHTEPIPETalud HWHPOPMAIUH, ONpPEACICHHUS TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yiIbTara;

® CO3/laHWe YCIIOBHHA [UISI pa3BUTHS YMEHHWHA IPOEKTHO-HUCCIIEAOBATEILCKOW, TBOPYECKOM
JeSITeTPHOCTH.

Ha n3ydenue ¢usuku (0a30BBIH ypOBEHb) Ha YPOBHE cpesiHero oduiero oopasoBanus orsoautcs 136

yacoB: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 wacoB (2 aca B HEZIETIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC
Paznes 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MO3HAHUS
®dusuka — Hayka o npupoze. Hayunsie MeTobl MO3HaHUSA OKpYKarolero mupa. Pois skcriepuMenTa u
TEOPUH B MIPOLECCE MO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NYECKUX SBICHUN U mporieccoB. Hayunbie rumote3bl. Ou3nueckue 3aKOHBI H
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIINI COOTBETCTBUS.

Pome 1 MecTo ¢u3uku B (GOPMHUPOBAHUM COBPEMEHHON HAy4YHOW KapTUHBI MHUpA, B MPAKTHYECKOU
JESATEIILHOCTH JIFOJEH.

Jlemoncmpayuu
AHanoroBble 1 HU(PPOBbIE U3MEPHUTENBbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.
Pasnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe pABuxeHUE. OTHOCHTENIBHOCTh MEXaHWYECKOro JBmkeHus. Cucrema oTcuéra.
Tpaektopus.

[lepemernienue, cKkOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepUalbHOU
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. ClI0KEHUE NTEPEMEIIEHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMKCHHE. | paduky 3aBUCUMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOPEHHS], IyTU U NEPEMEIICHUS MaTEPUAIIbHOW TOUKH OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe aBuxeHue. J[BH>KEeHHE MaTepUaTIbHOM TOUYKH IO OKPYKHOCTH C IMOCTOSIHHOHM IO
MOJAYJI0 CKOPOCTBIO. YTJOBasi CKOpPOCThb, JIMHEHHass CKopocThb. llepron w wactora oOpaiieHwus.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHUE.

TexHu4eckue yCTponuCcTBa U MPAKTUIECKOE MPUMEHEHHUE: CITUIOMETD, IBUKEHUE CHAPAJIOB, LIETTHBIEC U
pEMEHHBIE NepeIayun.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUS.

[IpeoOpazoBanme ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HalGmronenue aBuxenus tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Hamnpanenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne HepaBHOMEPHOTO JBMXKCHHUS C IIEJIBIO ONPEJIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOILIEHUS MEXAY MYTAMH, TPOUICHHBIMU TEJIOM 3a IOCJIEA0BATENbHBIE PABHbBIE
MIPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBM)KEHUU C HAYAJIbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yuenune nBUKEHUA MIApPUKa B BI3KOU KUJIKOCTH.

N3yuenune nBukeHus tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHOCcuTenbHOCTH ['anmunes. 1lepseiii 3akoH HeroToHa. IHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [TpuHuun cynepnosunuu cuil. Bropoii 3akoH HeroToHa 111 MaTepranbHOM TOUKH.
Tperuit 3akoH HproTOHA JI71s1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.
Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunsl Tpenus (mokos, ckonbxenus, kadenus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus

CKOJIbJ)KEHUSI U cuiia TpeHus nokos. Koagounuent tpenus. Cuna conpoTUBIEHUS MPH ABUKEHUU Tella B
KUJKOCTHU WIH rase.

[TocTymarenbHOE U BpamaTeIbHOE ABMKEHNE a0COIIOTHO TBEPOTO TENa.
MOoOMEHT cuiibl OTHOCUTENBHO OCcH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecUs: TBEPAOTO Tea.

Texundeckue YCTpOﬁCTBa " NPAKTHYCCKOEC MPUMCHCHHE: MOAIINITHUKH, NBUXKXCHUC MCKYCCTBCHHBIX
CITYTHUKOB.

Jlemoncmpayuu
SIBrnenne nHepuum.



CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOIBEME U NTAJICHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tela. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol

N3yuenue nBmxeHus: OpycKa 1o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B IPY>KMHE U PE3UHOBOM 00paslie, OT UX
nedopmariuu.

HccnenoBanue ycinoBui paBHOBECHS TBEPAOrO TENA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

WMnynbc MaTepuanbHOM TOUYKH (Tea), CUCTEMbI MaTepUaibHbIX ToUeK. VIMIyJIbC CUIIbI U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPAHEHHUS UMITyJIbca. PEakTUBHOE IBUKCHMUE.

Pabota cuibl. MOIITHOCTH CHJIBIL.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 U3MEHEHUH KHHETUYECKON SHEPTUH.

[lorenumaneHass osHeprus. [loTeHnmanpHas dHeprus ynopyro aAe(OpMHUPOBAHHOW MPYKUHBI.
[TorennuanbHast SHEprus Tejia BOIU3U MOBEPXHOCTH 3EMJIH.

[loreHnmanpHble U HEMOTEHIMATbHBIE CHIIBL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnyeckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHUE: BOAOMET, KOMEP, NPYKUHHBIA IHUCTOJET,
JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

[lepexon noTeHIMAIbHON YHEPTUM B KHUHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHnne abCoOMOTHO HEYTIPYTOro yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHJIBI C HW3MEHEHHEM MEXaHHYECKOM SHepruM Tejla Ha INpumepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHHUST MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM U HX OIBITHOE OOOCHOBaHHE.
BbpoynoBsckoe nBuxkenue. uddysusa. Xapakrep ABMKEHUS M B3aUMOJICHCTBUS YacTUIl BemiectBa. Moaenu
CTPOEHUS Ta30B, XKHUJIKOCTEH U TBEPIBIX TeNl U OOBSICHEHHE CBOWCTB BELIECTBA HA OCHOBE 3TUX MOJEJEH.
Macca u pazmepsl mosaekyi. Konnuectso BemectBa. [loctosHnas ABorapo.

Temuosoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETHYECKON TEOPUM HIEabHOTO
raza. AGCONIIOTHas TeMIleparypa Kak Mepa cpeAHell KHHEeTHMYECKOW PHEPIUH TEMJIOBOTO JBUKEHUS YaCTHIL
raza. lllkana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akoH
HanbToHa. M3o0mporeccsl B HIEAIBHOM Ta3e C IOCTOSHHBIM KOJHMUYECTBOM BemlecTBa. [ 'paduueckoe
Mpe/ICTaBIeHNE N30IPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaguu MOJEKyll OpraHMYeCKUX
COCIMHEHU.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mopgens onsbira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHS.

Mopenb, HIUTFOCTPUPYIOIIAs TPUPOLY TAaBJICHHUS ra3a Ha CTEHKHU COCya.



OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATe€ HAa OCHOBE H3MEpPEHHH 00bhEMa KOMHATEHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoaunaMuyeckas cuctemMa. BHyTpeHHSST SHEprus TEPMOJMHAMUYECKON CHUCTEMBI M CIOCOOBI €€
n3Menenus. KonmnuyecTBo TemoTsl U pabota. BHyTpeHH:S sHEprus 0JJHOATOMHOIO UAeaIbHOro ra3a. Bussl
TEIUIONEpelau: TEIUIONPOBOJHOCTb, KOHBEKLMS, W3JydeHUE. YAelnbHas TEIUIOEMKOCTh BELIECTBA.
KonuuecTBo TemioTsl npu Temionepeaaye.

[Tonsarue 06 ammabatHOM mpouecce. [lepBrlil 3akoH TepMonuHamMukH. [IpuMeHeHne nepBoro 3aKoHa
TEPMOJUHAMUKH K n3omnponeccam. [ paduyeckas nHTeprperanns paboTh rasa.

Bropoii 3akon TepMmoanHaMuku. HeoOpaTuMoCTh Mpo1eccoB B IPUPO/IE.

TennoBsie MamuHbl. [IpuHIMIBL qeiicTBUS TeMIOBbIX MamuH. [IpeobpazoBaHus SHEPTUN B TEILIIOBBIX
mamuHax. Koag¢unuent monesnoro neiictBus temnoBoil Mammumubl. Lukn Kapao m ero koadduuueHT
MOJIE3HOTO ACHCTBUS. DKOJIOTHYECKHE MPOOIEMbl TEIIOOHEPTETUKH.

TexHnueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: JIBUraTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEW SHEPrUM Tela MPHU COBEPIICHUH PAOOTHI: BBUIET MPOOKU M3 OYTHUIKH IO
JEWCTBUEM CXKATOTO BO3yXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUACOAEMOHCTPALINS).

W3menenue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tela Ipu TeIuionepeaaye.

OmnpIT 0 agrabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepeHue yienbHONU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpa3zoBanue u kKoHaeHcanus. Mcnapenue u kurneHue. AOCONIOTHAsE W OTHOCHUTEIbHAS
BJIQXXKHOCTh BO31yxa. HacbleHHbIi nap. Y aenbHas Teriora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATyphbl
KUIIEHUS OT JIaBJICHUA.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU3O0TPOMUS CBOMCTB KpUCTALIOB. JKuakue
kpuctaynsl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue m kpucraudzanus. Y AeiabHas TEIJIOTa IUIABJICHMS.
CyOnumartusi.

VYpaBHeHHE TEIIOBOro OaiaHca.

TexHnuyeckue ycTpolcTBa M MPAKTHMUECKOE MPUMEHEHUE: TUIPOMETP U INCUXPOMETP, KallOpUMETD,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHHs BIaKHOCTH.

Habuntoienne HarpeBaHus U MJIaBIEHUS KPUCTAINIMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. diiekTpoanHamMuka

Tema 1. dnexmpocmamuka

OnekTtpu3anus Ten. OJNEKTpUYEeCKuM 3apsana. JlBa Buaa d3iIeKTpHuYecKuX 3apsaoB. [IpoBoaHuky,
JUDJIEKTPUKU U MOJTYIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsia.

B3anmoneiictBue 3apsiaoB. 3akoH Kynona. To4eUYHBIN 3IEKTPUUECKAN 3apsi. DIEKTPUUYECKOE MOJIE.
Hanpspk€HHOCTh  BnexkTpuueckoro mnousid. IIpuHOMNm cyneprno3uuuy  JIEKTpUdecKuX mnosed. JIuaum
HaNpPsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun snextpocratnueckoro monsd. Ilotenuwman. Pasnocts mnoreHumanos. [IpoBonHuku u
JOUBJIEKTPUKHU B DJIEKTPOCTaTUYECKOM T0JIe. J(naneKkTpruyeckas IpOHUIAEMOCTb.



OnexTpoéMkocTh. KoHaeHcarop. DNeKTpOEMKOCTh INIOCKOTO KOHJAEHCATOPa. DHEPTUs 3apsKEHHOTO
KOHJIEHCATOopA.

TexHuueckue  ycTpolcTBa U INPAKTUUYECKOE  IMPUMEHEHME:  JJIEKTPOCKON,  BJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHJIIEHCATOP, KOMHUPOBAJIbHBIN ammapar,
CTPYHMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIMUIT ACUCTBUSA IIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE M10JI€ 3apsyKEHHBIX TEII.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUuecKas 3aluTa.

JIMDIEeKTPUKHU B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIAJM IUIACTUH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKOU IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophuie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTpUUecKoro Toka. Mcrounuku toka. Cuna Toka.
[TocTostHHBIM TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LETu.

DNEeKTpUYECKOe CONPOTUBIICHHE. YJIEIbHOE CONpoTuBIeHUEe BemiectBa. llocienoBarenbHoe,
MapaJuIeIbHOE, CMEIIAHHOE COCIMHEHNE IIPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTB 3JEKTPHUECKOTO TOKA.

DNEeKTpOABMKYIIAsl Cujla U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHMKA TOKA. 3akoH OMa aJid MOJHOM
(3amMKHYTOI) 3neKkTprueckoi renu. KopoTkoe 3aMbikaHue.

DONeKTpOHHAsi IMPOBOJUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COIPOTUBIEHUS METAJJIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CobcTBeHHAss U MpPUMECHas MPOBOJUMOCTb MOIYMPOBOAHUKOB. CBoicTBa P-—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUUYECKUH TOK B pacTBOpax M pacIulaBax JJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs AUCCOLUALIMSL.
DNEeKTPOIH3.

OnexTpudecKknuii ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSITENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue ycTpoHCTBa W MPAKTHUECKOE NPUMEHEHHE: aMIEepMETp, BOJBTMETP, pEOCTar,
UCTOYHUKHM TOKAa, OSJIEKTPOHArpeBaTelIbHble MPUOOpPHI, 3JIEKTPOOCBETUTENIbHBIE NPUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BaKyyMHBIH JHOJ, TEPMUCTOPbl M (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIM MO,
raJibBaHUKA.

Jlemoncmpayuu

W3mepenue cuibpl TOKa U HAIIPSKEHMUS.

3aBUCUMOCTb COINPOTUBIICHUS LMUIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAJU MOMNEPEUHOro
CEUEHUs U MaTepuaa.

CMmenianHO€ COeJTUHEHHE TPOBOJHUKOB.

[Ipsimoe u3mMepeHne neKTpoABMKYIIEH cuiibl. KOpoTKoe 3aMblkaHHE TajlbBaHUYECKOIO 3JIEMEHTA U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJANMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

N3yueHne cMEaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEN CHUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTHUBIICHUS.

Habmtonenue snexTpoinusa.

MexnpeameTrHblie CBSI3H



Nzydenne xypca pusuku 6a30Boro ypoBHs B 10 Ki1acce OCyIIeCTBISETCS ¢ YIETOM COJIEPIKATETbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nouamus, CBS3aHHBIE C HM3YyYEHHEM METOJOB HAYYHOTO IIO3HAHMA: SIBJICHHUE,
Hay4yHbIi (akT, rHUnoTe3a, (Qu3nMYeckas BeIWYMHA, 3aKOH, TeOopus, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMBbl YypaBHEHHM, JuHelHas ¢GyHKuus, napadoina, rumepboia, HX
rpadMKyd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMH HA OCH KOOPJIUHAT, CJI0KEHHE BEKTOPOB.

Buonoeusn: mexanmdeckoe IBI)KEHHE B KHBOW mpupone, Iudpdys3us, ocMoc, TEIUIOOOMEH KHBBIX
OpraHu3MoOB (BU/BI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHME BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILLECTBA, MOJISIpHAs
Macca, TEIJIOBbIe CBOMCTBa TBEPIBIX TeJ, KHUAKOCTEH M Ta30B, JJCKTPUUECKHUE CBOICTBA METAJLIOB,
AJIEKTPOIUTUYECKAs JUCCOLMAINS, TaTbBAHHKA.

l'eocpaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBWKEHUN C MCIOJIH30BAHUEM MEXAaHH3MOB, YUET TPEHHsS B TEXHUKE,
MOJAIIUITHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHHUs UMIYJbca B TEXHHUKE (pakeTa, BOAOMET U JIpYyrHe),
JBUTaTeNlb BHYTPEHHETO CrOpaHus, MapoBasi TypOuHa, OBITOBOM XOJOJMIBHUK, KOHAUIIUOHEP, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE€ HAaHOMATepUAIOB, M HAHOTEXHOJOTHH,
ANEKTPOCTATUYECKAsl  3alllUTa, 3a3€MJICHHE  DJEKTPONPHUOOPOB, KCEPOKC, CTPYMHBIA  IpPUHTED,
ANEKTpOHArpeBaTeNbHbIe IPUOOPHI, YEKTPOOCBETUTENbHBIE TPHUOOPHI, FaIbBAHHUKA.

11 KJIACC
Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHblE MarHuThl. B3auMOAEHCTBUE TMOCTOSAHHBIX MarHuTOB. MarnuTtHoe mone. Bekrtop
MarHuTHOM WHAYKUMH. [IpuHOMN Cyneprno3uiMyu MarHUTHBIX MoJed. JIMHMKM MarHuTHOM MHIYKLHH.
KapTuna nuHMil MarHUTHOM MHIYKIIMU TTOJISI TOCTOSIHHBIX MarHUTOB.

MarnuTHoOe 1osie IpoBOJHMKA ¢ TOKOM. KapTuHa JMHUA WMHAYKIMU MArHUTHOI'O TOJI JJIMHHOIO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHHUKA, KaTyIIKM C TOKOM. OmbIT IpcTena.
B3aumoaeiicTBre TPOBOJAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb M HalpaBIICHUE.

Cuna JlopeHua, e€ Monynb M HampaBieHUE. J[BHKEHHE 3apsyKeHHOM 4YacTHIbl B OJHOPOJHOM
MarHuTHOM noJie. Pabora cumsl JlopeHiia.

SIBneHue ANEeKTpPOMAarHUTHON MHAYKIMHU. [[0TOK BEKTOpa MAarHUTHOM MHAYKIUU. DIEKTPOABUKYIIAS
cuJIa MHAYKIMH. 3aKOH 3JIEKTPOMarHuTHON MHAYKIIMK Dapajes.

Buxpeoe anekTpuueckoe moje. DNEKTPOABIXKYILIAs CUila MHAYKIIMU B MPOBOJHHUKE, IBHXKYLIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuio JleHua.

NHnykTUBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIAS CHJIa CAMOUHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHUUeCKuEe yCTPOICTBA U MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBbIE MAarHUTHI, 3JEKTPOMArHHTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTENH 3JIEMEHTAPHBIX YAaCTHI], MHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKITUY MarHUTHOTO TIOJISI.

B3aumMogeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JericrBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHne HIMeKTPOMAarHUTHON UHAYKITHH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJEKTPOJIBHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MOTOKA.

SIBrieHNE CAaMOMHTYKIINH.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne MarHuTHOTO NOJISL KaTYIIKH C TOKOM.

HccnenoBanue 1eCTBUSA OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSBIeHUS 31€KTPOMArHUTHOM MHIYKIUU.

Paznen 5. KoJsieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumMHbsle Koj1eOanus

Konebarensnass cuctema. CBoOoaHble MexaHM4Yeckue KojeOaHus. [apMoHMYeckne KoJjeOaHMs.
Ilepuon, ywacrora, amrmuutyna u ¢asza konebanuit. IIpyXKMHHBIM MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHHe rapMOHUYECKUX KoJjeOanwuii. [IpeBpaienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHMUX.

Konebartenbubiit koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJIeOaHUsI B HI€aIbHOM KoJieOaTeIbHOM
KOHTYpe. AHAJOTHS MEXIy MEXaHWYECKHMMH U JJIEKTPOMAarHUTHbIMH KoseOanusmu. ®@opmyna Tomcona.
3aKOH COXpaHEHHsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aryxaroumx kojeOaHHsIX. BbHyXIeHHbIe MexaHUUecKue Konebanus. Pe3onaHc.
By aeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennbiii  TOok. CHHYCOMJANbHBIMH IEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO  TOKA.
AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAYEHUE CUJIbl TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepenada U NOTPeOICHUE FITEKTPUIECCKON SHEPTHU. JKOJIOTUIECKHE
PUCKH MpPU MPOU3BOACTBE AIEKTPO3Hepruu. KynbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HU.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE IPUMEHEHHE: JIJIEKTPUUECKHI 3BOHOK, TI'E€HEpaTop
[IEPEMEHHOT'0 TOKA, IMHUHU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjieOaTeIbHOM cucTeMbl (IPY>KUHHBIN UM MAaTEMAaTUYECKUI MAsITHUK).

Habmonenue 3aTyxaroniux kojaeOaHui.

HccnenoBanme CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHMSI.

OcmmorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANpPsDKEHUS OT BPEMEHH) Ml 3JIEKTPOMArHUTHBIX
KoJ1e0aHu.

Pe3sonanc mnpum mocnegoBaTelbHOM —COEIMHEHMHM PE3UCTOpa, KATyHIKW HWHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mogens IMHUY 3JIEKTPONIEpPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MANbIX KoJeOaHWH rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpysa.

HccnenoBanue NEpEMEHHOTO TOKAa B ILENMHM M3 IOCIEI0BAaTEIbHO COENMHEHHBIX KOHJIEHCATOpa,
KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHuueckue BOJIHBI, YCIoBHs pacnpoctpaHenus. Ilepuon. CkopocTh pacnpocTpaHEHUs U JUTMHA
BOJIHBL. [lonepeunslie u mpo1obHbIE BOJIHBI. MHTephepeHus 1 qudpakius MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI. Y CIIOBUS M3JIy4€HUS DJIEKTPOMAarHUTHBIX BOJH. B3anMmHas opueHTanus
BekTopoB E, B, V B anektpomarnutHo#l BonHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
npejoMIIeHue, monsipuzanus, auppakuus, narepdepernns. CKopocTh AEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHEIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsI3U U TeNeBUACHUA. Pagronokanus.

DNeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnueckue ycTpOHCTBAa UM IPAKTHUYECKOE IPUMEHEHHWE: MY3BIKAJbHBIE  HMHCTPYMEHTHI,
yIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE M MEAMIMHE, pajap, paauoNpUEMHUK, TEJIEBH30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebomeecs Teno Kak HCTOYHUK 3BYKA.

Habntoienue otpakeHus U IpeoMIIeHUS] MEXaHUYECKUX BOJIH.



Habmtonenue nnrepdepeHunu u qupakiiui MEXaHHIECKUX BOJH.

3BYKOBOI pe30HaHC.

HabntoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIUTYIOM U 9aCTOTOW KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, NPEJOMIICHHE, IOJISpU3aLus,
mudpakus, “HTepEpEHIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmosMHETHOE paclIpOCTpaHEHHUE CBETA B OAHOPOAHOM cpene. JIyu cera.
ToueuyHblil HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaKkeHUs cBeTa. [locTpoeHue n300paKeHU B INTIOCKOM 3epKalie.

[Ipenomiienue cBera. 3aKOHBI MpeIoMIICHHS cBeTa. AOCOMIOTHBIN MOKa3aresb npenomiienus. [lonHoe
BHYTpEHHee oTpaykeHue. [IpeenbHblil yroi MoJHOro BHyTPEHHETO OTPayKEHUS.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

Cobuparoiue U paccenBarolive JIMH3bl. ToHKas JauMH3a. POKYCHOE PACCTOSHUE U ONTHUYECKas CHUjia
ToHKOM nuH3bI. [locTpoeHne m3zobpaxeHuilt B coOMparonMxX M paccerBarouIux juH3ax. Dopmyna TOHKOM
JIMH3BI. Y BEIUUEHHUE, JaBAEMOEC JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonroBas ontuka. WuTepdepennus cera. KorepeHTHbIE HMCTOYHHUKH. YCIIOBUS HaOIIOICHUS
MakCUMyMOB M MHUHHUMYMOB B HMHTEPQEPEHIIMOHHONW KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpakus ceera. Judpaknuonnas pemérka. YcinoBue HaOMIOJEHHS TIaBHBIX MaKCHMYMOB MpH
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHUE: OUKH, JIyna, (poToanmnapar, MpOEeKIIMOHHBIN
anmnapat, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAS pEeHIETKa, TOJISIPOU/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpaKeHUe U nperoMieHne cBeta. OnTuueckue npuodopsl.

[losnHOE BHYTpEeHHEE oTpakeHHne. MoJiesib CBETOBOIA.

HccnenoBanmne cBOWCTB N300paKeHHI B TUH3AX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

Ha6mronenue qudpakuuu cera.

HabmtoneHnue nucnepcuu cBeta.

[TonydyeHune ciekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habuntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokaszarens NpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOMCTB U300payKeHU B JIMH3AX.

HaGmronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI CIeIMAJILHOM TEOPHH OTHOCHTEIbHOCTH

I'paHuubl  DPUMEHMMOCTH  KJIACCUYECKOM  MeXaHuKW. IlocTynaTel  CllEIMalbHOM — TEOpUU
OTHOCHUTEJIBHOCTH: WMHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BAaKyyMe€, NPUHIUI OTHOCUTEIBbHOCTU
DOWHINITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aM€/JIEHNE BPEMEHH U COKPAILIEHUE JITUHBI.

OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®oronsl. opmyina [1nanka cBs3u s3HEpruu GOTOHA C €ro YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.

OtkpeiTe u uccienoBanue ¢orodpgpexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTodddekra.
VYpasuenue DitnmreitHa 115 hotodpdekra. «KpacHas rpanuia» hotodddekra.

JNaBnenue ceera. Onwitel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.



TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: (OTORIEMEHT, (OTOMATYMK, COTHEUHAS
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.

CBeTOoqUOI.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. Ombeitel Pesepdopna mo paccesHuro o -uactui. [lmanerapHas Monaenb
atoMa. [loctynarel bopa. M3nyuenue u morunomieHue (GpOTOHOB MpU IMEpPeXoAe aToMa C OJHOTO YpPOBHS
SHEpPruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEN SHEPrUU aTOMa BOJIOPO/aA.

BonHoBbie cBoiicTBa yacTull. Bonubl ge bpoiiisa. KopryckynspHO-BOJHOBOM 1yaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.

TexHuueckue ycTpoHCTBa M HPAKTUYECKOE IPUMEHEHHE: CIEKTPAJIbHBIA aHanu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Ornpezenenne JIMHBI BOJHBI Jla3epa.

HaGrotenune JIMHeHYaThIX CIIEKTPOB M3JTYUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeRyaToro criekTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, JOKa3bIBAOIINE CIOXKHOCTh CTPOCHHS sAnpa. OTKpbITUE Pagu0aKTUBHOCTU. ONBITHI
Peseptdopna mo ompenencHWio cocraBa paJaHOaKTUBHOTO u3nmydeHus. CBoiicTBa anbda-, Oera-, ramma-
U3IIy4eHus. BausHue paioakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpbiTue npoToHa M HeWTpoHa. Hyknonnas mozens siapa ['eitsenOepra—lBanenko. 3apsin sipa.
MaccoBoe uncno sijpa. M3otonsl.

Anbda-pacnan. DNeKTpOHHBIH W TMO3WTPOHHBIM  Oera-pacman. [amma-u3mydenue. 3akoH
paZaMoOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepuriii peaktop. Tepmosnepusiii cunTe3. [IpoOremMbl M NEPCHNEKTUBBI SJIEPHONH SHEPTETUKU.
ODKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OnemeHTapHble YacTULlbl. OTKpPBITHE TO3UTPOHA.

MeTobl HaOMIOICHHS U PETUCTPALIUH 3JI€MEHTApHBIX YacTHII.

®dyHaamMeHTaIbHbIe B3auMoeiicTBusl. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHuuyeckue yCTpoilCTBa M MpPaKTHYECKOE MPUMEHEHHWE: 03UMeTp, Kamepa Bumbcona, saepHBbIi
peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTunK HOHU3HPYIOUTUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3NKH

Dtansl pa3BUTHS acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAYCHHE aCTPOHOMMUH.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, X BUIUMOE ABHKCHHUE.

Conneynas cucrema.

Connue. ConHeuHas akTHUBHOCTb. Vctounuk sHepruu ConHia U 3BE31. 3BE3NBI, UX OCHOBHBIE
XapakTepUCTUKH.  [marpamMmMa  «CHEKTpaJibHbIA  KJacC  —  CBETUMOCTBbY».  3BE3ABI  TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM IMOCJIEI0BATEIbHOCTH.
Buytpennee crpoenue 3BE31. COBpEMEHHbBIE MPEICTABICHUS O MPOUCXOXKICHUU W 3BoMonuu CoJiHIA U
3BE3]1. DTaIlbl )KU3HU 3BE3L.

Mnineunsiii [1yTe — Hama [Nanaktuka. [Tonoxxenue u auxenue Conuua B ['anakTtuke. TUIBI ranakTUK.
Papnoranaktuku u kBazapbl. YEpHbIE OBIPHI B sIApaX rajJakTHK.



Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06na. PazOeranme ramaktuk. Teopus bombmioro
B3pbIBa. PenmmkroBoe n3nnydenue.

MacmtabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsle npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaOntoneHuss HEBOOPY)KEHHBIM IJIa30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUN IS
OTIpEJICJICHUS TOJIOKEHUsI HEeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOTro
MIOJIyLIApHs U APKHE 3BE3MBI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maroniee NoBTOpeHne

Poinb hu3uku 1 acCTpOHOMHH B 3KOHOMUYECKOH, TEXHOJIOTUYECKOM, COIMATIbHON U 3TUYECKOH chepax
JesTeIbHOCTH YEJIO0BEKa, POjb U MECTO (PU3MKH M aCTPOHOMHUHM B COBPEMEHHON HayyHOW KapTUHE MHpA,
ponb (uznyeckor Teopun B (POPMHUPOBAHUM NPEACTABICHUH O (U3NYECKOH KapTHHE MHpa, MECTO
¢u3nyeckoil KapTuHBl MUpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX NPEICTaBICHUN O
IIPUPOJE.

MesknpeamMeTHble CBSI3H

Nzyuenne xypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce ocymecTBisieTcs ¢ y4ETOM COJepKaTEIbHbBIX
MEXITPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKU, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamusi, CBA3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO IO3HAHUS: SIBJICHHE,
Hay4HbIil (akT, rumnoresa, (¢u3MYecKas BEJIWYMHA, 3aKOH, TEOpHs, HaONI0IeHHe, 3KCIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHHEe CUCTEMbl ypaBHEHHMH, TPUTOHOMETpPHUYECKHE (DYHKIMM: CHUHYC, KOCHHYC,
TaHIE€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXIECTBO, BEKTOPHl M HUX IPOCKUUU HA OCH
KOOp/IMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMHA, NPU3HAKK HOA00MS
TPEYTOJILHUKOB, OTIPE/ICTICHNE TUIOMIAIN TUIOCKUX (UTyp 1 00BEMa Tell.

Buonoeus: anexTpudeckue sBJICHUS B )KUBOM NpHUpoJie, KojeOaTenbHble ABUKEHHS B )KUBOM MpuUpoe,
ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE, AEHCTBUE paiiallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

I'eozpaghus: MmarHUTHbIE 10JIF0CA 3€MIIH, 3AJI€KH MAarHUTHBIX pya, HOTOCHEMKA 3eMHOM TOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPSICEHUMN.

Texunonoeusi: JMHUM  DJEKTpPOIIEpeNad, TEHEpaTop NEPEMEHHOTO TOKA, AJIEKTPOJBHUIATElNb,
MHAYKIIMOHHAS Te4b, pajap, paIuonpuEéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neub, npoeKIMOHHbII
anmapar, BOJJIOKOHHasl ONITHKA, COJTHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydebHOro mpenmera «®Pus3mka» Ha ypOBHE CpeAaHero oomiero obpasoBaHus (0a30BBIH
ypOBeHB) JOJIZKHO o0ecrieunTh AOCTHXKCHUC CICAYIOIIUX JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W MPCAMCETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTO mpenmMeTa «Du3nKay TOJKHBI OTPaKkaTh TOTOBHOCTD H
CHOCOOHOCTh OOy4aroOIIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UILMEH JIMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpPHUCHTAIlMi, TIO3UTUBHBIX BHYTPCHHHX YyOEXKJICHH, COOTBETCTBYIOIINX
TPaAULIMOHHBIM LEHHOCTSM POCCUHCKOro oOOlIecTBa, pacIIUpeHHE JKU3HEHHOTO OMbITa M  OIbITa
JEeSITEIbHOCTH B TPOIIECCE PeaM3alli OCHOBHBIX HAIPABJICHHUN BOCIUTATEIILHON NEATEIHOCTH, B TOM
YHClie B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTH I'PAXKAAHCKON MO3UIIMK O0YYaIOIIerocsi Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4YJIeHA
pOCCUICKOTO O0IIIEeCTBA;

MPUHATHE TPAJIUIMOHHBIX 00IEYeIOBEYECKIX T'YMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCILHOCTh B HHTEPECAX IPAKIAHCKOTO OOIIECTBA, yIaCTBOBATH B
camMOynpaBlieHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C WX (PYHKIHSIMH U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHOHN M BOJIOHTEPCKOU NEATSILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)KIaHCKOW UICHTHYHOCTH, MATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSIM POCCHUHCKMX YUYEHBIX B
obnactu (PU3WKHU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, SITUICCKOTO ITOBEACHHSI,

CIIOCOOHOCTh OLIEHMBATh CHUTYAllMl0 U TMPUHUMATh OCO3HAHHBIC pELICHUS, OPHUEHTUPYACh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCATCILHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSI:

ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OCTETUKY HAyYyHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

WHTEpEC K Pa3IMYHBIM cdepaM TpohecCHOHATHLHOW IeATCILHOCTH, B TOM YHCJIC CBS3aHHBIM C
¢bu3MKONW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oymymiel mpodeccuu U pealn30BHIBATh
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO M CaMOOOPa30BaHUIO B 00acTH (PU3MKU HA MPOTSHKEHUU
BCEH KHU3HU,

6) 9KOJIOrHYECKOr0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYPHI, OCO3HAHHE TJI00ATHHOTO XapaKTepa IKOJIOTHYECKUX
npobiuem;

IJTAHUPOBAHUE M OCYIIECTBICHUE JIEUCTBUM B OKPYXKAIOIIEH cpelle Ha OCHOBE 3HAHUSA ILEJel
YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHue OmbITa JEATEeIPHOCTH SKOJOTUIECKON HAIpPaBICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUH
1o (uzuke;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢bu3znuecKoil HayKu;

OCO3HAaHWE I[IEHHOCTH HAyYHOW [eATeIbHOCTH, TOTOBHOCTH B TMIpollecce U3YYCHHUS (PUBUKH
OCYIIIECTBISTh MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESTENILHOCTh HHIMBUYaIbHO U B TPYIIIIE.



METANIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHHBePCAJIbHbIE YUeOHbIE AeiCTBUS
Bba3oBble Jlornueckue AeicTBHSA:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

OTIpEeCIIATh LENU AesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabarhiBaTh IUIaH pELIEHUS MNpoOJieMbl C YYETOM aHaIM3a HMMEIOMIMXCS MaTepUabHBIX U
HEMaTepuaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESATENBHOCTb, OICHMBATh COOTBETCTBUE PE3YyJbTATOB LEJISIM, OIICHUBATDH
PHUCKH MOCIEACTBUHN AESATEIBHOCTH;

KOOPJIMHHUPOBATh U BBHINOIHITH PabOTy B YCIOBHUSAX PEAIbHOTO, BUPTYaIbHOIO M KOMOMHUPOBAHHOTO
B3aHMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOAaMU (PU3MUECKON HAYKU;

BIIQJICTh HABBIKAMU Y4E€OHO-HCCIIEIOBATEILCKOH W TPOEKTHOW NEATENhbHOCTH B oOnactu (pusmkw,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOHCKY METOJIOB pelIeHHs 3anad (pu3ndeckoro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BIIQJIETh BUJAMH  JIEATEJIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMs, €ro HWHTepIpeTalu,
peoOpa30BaHUIO U MMPUMECHCHHIO B PA3IMYHBIX YICOHBIX CHTYAIUSIX, B TOM YHCIIE MPH CO3MaHUH YICOHBIX
MIPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh NPUYHUHHO-CIICJICTBEHHBIC CBSI3M M aKTyalM3UpPOBATH 3a/1ady, BBIJBUTaTh THUIOTE3y €&
pellleHrs, HaXOAWTh apryMEHTHl IS JIOKa3aTeIbCTBAa CBOMX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl H
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUs 3aJaud pe3yjbTaTbl, KPUTUYECKU OLIEHUBATH MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON AESITEILHOCTH, B TOM YHUCIIE TIPU
U3Y4YEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 007IaCTh )KU3HEIEATETbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmeii:

BNIaJIETh HAaBBIKAMHU TMOJyueHUs WHOOpMaUU (PU3UUECKOTO COAEPKAHUS M3 HCTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIFHO OCYIIECTBIISITh MTOUCK, aHATN3, CHCTEMATU3AIMI0 U UHTEPIPETANI0 HHHOPMAIIHI
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAIIIH;

UCIONIb30BaTh CpeACcTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B peIIeHHH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a7a4 C COOJIO/IEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTUEHBI, pecypcocOepekeHus, TMPaBOBBIX U OJTUYECKUX HOPM, HOPM
nH(pOpPMaAIIMOHHOM 0€301MaCHOCTH;

CO3/1aBaTh TEKCThI (DU3MUECKOTO COJEpXKaHUS B pa3IUYHBIX (opMarax ¢ Y4ETOM Ha3HAYCHUS
nH(pOpMaIUU U 1IEJIEBOM ayTUTOPUH, BRIOUPAsi ONTUMAIIbHYIO (DOPMY MpeCTaBICHUS U BU3yaIU3aIiH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:
OCYILIECTBIIATH OOIIEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOMU JESATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOHMIMKTHBIX CUTYallul U CMATYaTh KOH(IUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOThI;
BBIOMPATh TEMATUKY U METObI COBMECTHBIX JEHCTBHH ¢ y4ETOM OOLIUX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA;



MNpUHUMATh LCIIN COBMECTHOM ACATCIIbBHOCTH, OPTaHHU30BbIBATH U KOOPAUHUPOBATH I[eﬁCTBHSI mo eé
JTOCTYDKCHUIO: COCTABIIATD IIaH JCHCTBUIA, PACIpPEeIsITh PO ¢ YYETOM MHEHHUI Y9aCTHHKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHON paOOTHI;

OLICHUBATh KayeCTBO CBOETO BKJIaJa M KaKJOTO YYaCTHHKAa KOMAaHJAbI B OOIIMH pe3yibTar IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJyiaraTb HOBbIE IPOEKTHI, OLCHUBATh MJCU C TIO3ULUN HOBH3HBI, OPUTUHAIBHOCTH, IIPAKTHICCKON
3HAYUMOCTH;

OCYILIECTBIISITh TIO3UTUBHOE CTPATETHUECKOE IIOBEACHHE B PA3JIMYHBIX CHUTYalUsX, MPOSBISATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUITUATUBHBIM.

PeryisiTuBHbIE YHHBEpPCAJIbHBIE YUeOHbIE JIeiicTBUS
Camoopranuszaums:

CaMOCTOSITENILHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEIILHOCTh B 00JIaCTH (PH3UKU M aCTPOHOMHUH,
BBISBJISTH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOATCIIBHO COCTABJIATH IIAH PCIICHHA paC‘IéTHBIX 1 Ka4CCTBCHHBIX 3aJad, IIJIAaH BBIIIOJIHCHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUN;

AaBaTb OLICHKY HOBbBIM CUTYaAllUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHWIO W TPOSBICHHUIO DJPYAULIUA B O00JACTH (U3HUKH, ITOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBHE
pe3yabTaTOB LIETSIM;

BIIaJIETh HABBIKAMHU TI03HABATENbHON peIeKCMH KaK OCO3HAHUS COBEpIIAEMbIX JIEHCTBUU WU
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PCIYJILTATOB U OCHOBaHI/IfI;

WCIOJIb30BaTh MPUEMBI peIeKCUU TSl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMCTb OLICHUBATDb PUCKHU 1 CBOCBPEMCHHO MPUHUMATL PCIICHUS 110 UX CHUIKCHUIO,

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPH aHAIHU3E PE3yNIbTaTOB AEITEIbHOCTH;

IIpUHUMATh 0665[, IIOHUMas CBOU HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yIbTaTOB A€ITEIbHOCTH;

MpU3HABaTh CBOE MIPABO U MPABO APYTUX HA OMIUOKU.

B mporecce qocTuxkeHHs] TMUHOCTHBIX PE3YyJIbTATOB OCBOEHHS MPOTPaMMBbI MO (PHU3UKE AN YPOBHA
cpenHero o06mero o0pa3oBaHUS Y OOY4YaOIIMXCS COBEPIICHCTBYETCS HMOIIMOHAIBHBIA HHTEIJICKT,
MpeInoararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUS, BKJIFOYAIOMIETO CHOCOOHOCTh MOHMUMATh CBOE SMOIMOHAIBHOE COCTOSHHUE, BUICTH
HaMpaBIIEHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHAIBHOM cpephl, OBITH yBEpEHHBIM B cele;

CaMOpPETYJIMPOBAHMS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBE/ICHHE, CIIOCOOHOCTh aIaTUPOBATHCS K SMOIIMOHATIBHBIM M3MEHEHHSIM U MPOSIBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAllMU, BKIIOYAIOMICH CTpeMIIEHHE K JOCTH)KCHHUIO LIEIH M YCIEeXy, ONTHMH3M,
HHUIUATUBHOCTb, YMCHUC Z[CI\/'ICTBOBaTI) UCXOoOsd N3 CBOUX BOBMO)I(HOCTeﬁ;

SMMATHH, BKIIOYAIOIEH ClTOCOOHOCTh TOHUMATh YMOIIMOHAIILHOE COCTOSIHUE APYTUX, YYUTHIBATH €TO
MIPH OCYIIECTBIICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTUMHU JTHOJABMH,
3a00TUTbHCA, TPOSBIATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATBI
K xonny o6yuyenus B 10 kiacce mpeaMeTHble pe3yiabTaTbl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaThb
C()OPMHUPOBAHHOCTB y O0YHArOIUXCS YMEHUM:
JIeMOHCTPHPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKH B (POPMHPOBAHWU COBPEMEHHOW HayyHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOH NEATEIbHOCTH JIIOJIEH;



YYUTHIBATh TPAHMULBI TPUMEHEHHUS HW3YUYEHHBIX (U3UUECKUX MOJeNeil: MarepuaibHas TOUKa,
MHepLUalbHas CUCTEMa OTCY€Ta, aOCOMIOTHO TBEPIOE TENO, UACANbHBIN ra3, MOJAEIM CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBINA IIEKTPUUYECKHM 3apsil IPU PELICHUN (PU3UUECKUX 3a]a4;

pacrio3HaBaTh (pu3znueckue sBICHUs (ITPOILECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKONH TEOPUM CTPOEHMS BEIECTBA M JJIEKTPOAUHAMMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE IpPSIMOJMHEHHOE ABMKEHHE, CBOOOJHOE IaJeHUE TeJ, JBUKEHHE II0 OKPY)KHOCTH,
MHepIus, B3auMojeiicteue tel, 1uddysus, OpoyHOBCKOE IBMKEHUE, CTPOSHHE KUAKOCTEH M TBEPABIX TET,
U3MEHEeHHe 00bEMa Tel IIPU HarpeBaHuU (OXJIAXIEHUH), TEIUIOBOE paBHOBECUE, UCIIApEHHE, KOHICHCalus,
IUIaBJICHNE, KPUCTAIM3alus, KHUIIEHHWE, BJIAXHOCTh BO3]yXa, IIOBBILIEHUE MJaBJIEHHUA ra3a IMpU €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBA3b MEXJAy IapaMeTpaMu COCTOSHHUS Ta3a B H30IpOLEccax,
AJIEKTpU3aLUs TEJ, B3aUMOJECHCTBHUE 3aps10B;

OIMCBIBATh MEXAaHUYECKOE JIBUKEHUE, HCIONIb3ys (U3MUYECKHE BEIUYMHBL: KOOpJAMHATA, IIyTh,
IIEpEMEIIEHUE, CKOpPOCTb, YCKOPEHHUE, Macca Teja, CHUjla, HUMIYJIbC Tella, KUHETUYECKas DSHEprus,
NOTEHIMAJIbHAsl YHEpPrus, MexaHuuyeckass paboTa, MeXaHMUYecKash MOILHOCTb; IPU OINUCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIIOJIB3YEMBbIX BEIMYMH, HMX OOO3HAYEHUS W EIUHHIBI, HAXOAWUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUUYMHY C APYTUMH BETMUYUHAMU;

OIMCHIBATh M3YYECHHBIC TEIJIOBBIE CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS, HCIONB3Ys (HU3UUECKUE
BEJIMYMHBI: [JaBJIIEHUE TIa3a, TeMIepaTypa, CpeAHsAs KUHETHYecKas HHEepPrus XaoTUYECKOTO JBMIKEHUS
MOJIEKYJ, CPEAHEKBAJApaTUYHASI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEpPrusi, pabdora
raza, Ko3(QUIMEHT IO0JIE3HOro JEHCTBUS TEIUIOBOIO JBUIATEls; MPH ONUCAHUU IPABUIBHO TPAKTOBATb
(Gu3NYeCKUi CMBICT HCHONB3yEeMBbIX BEIMYMH, WX OOO3HAYECHUS W EIUHHII, HAXOJUTh (POPMYIIBI,
CBSI3bIBAIOIIME TAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETUUMHAM;

OINMCHIBAaTh M3YYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIECTBA U BJIEKTPUUECKUE SIBICHUS (IIPOLIECCHI),
UCHONb3Yysl (PU3MUECKUE BEJIWYMHBIL: HJIEKTPUUYECKHM 3apsfl, 3JIEKTPUUYECKOE I0Jie, HANpsHKEHHOCTh MOJIA,
MOTEHIMAJ, PAa3HOCTh MOTEHIMAJIOB; TPU ONHCAHWU TMPABWJIBLHO TPAKTOBATh (PU3MUECKUN CMBICT
UCMOJb3yEeMbIX BEJIWYHMH, UX OOO3HAYEHMS M €IUHMIbI;, YKa3blBaThb (OPMYJIbI, CBS3bIBAIOIIME IAHHYIO
(U3NIECKYIO BETUYMHY C IPYTHMHU BEIINYHHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE MPOLIECCHl U SBJICHUS, UCHONb3Ys (PU3NYECKHE 3aKOHbI M MPUHLUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u |1l 3akonsl HploTOHa, 3aKOH COXpaHEHUsS MEXaHWYECKOW SHEpruw,
3aKOH COXpPaHEHUs UMITYJIbCA, IPUHIIUIT CYNEPIIO3ULIMH CUJI, IPUHIIUIT PAaBHOIPABUS MHEPLHAIBHBIX CUCTEM
OTCYETa, MOJEKYJISIPHO-KUHETHUUYECKYI0 TEOPHUI0 CTPOEHUS BEIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpenHEl
KUHETHUYECKOW SHEPrHMM TEIUIOBOIO JBM)KEHUS MOJEKYJl1 C aOCOJIIOTHOM TeMmIepaTypoll, MEepBbI 3aKOH
TEPMOJMHAMHUKHN, 3aKOH COXpPAHEHHUsS >JEKTPUUECKOTo 3apsja, 3akoH KynoHa, mpu 3TOM paziauyarh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHAa, €r0 MaTeMaTH4eCKOe BBIPAKEHHME W yCJOBUs (TpaHHMLbI, 00IaCTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIIBI ASHCTBUS MAIllUH, TPHOOPOB M TEXHUUECKUX YCTPONCTB; Pa3IUvaTh
yCIIOBUS UX 0€30I1aCHOT0 UCIIOJIb30BaHUS B IOBCETHEBHOM KU3HH;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIIEI0OBAHNIO (PU3MUECKUX SBJICHUN U MPOLIECCOB C UCIOIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUH, MPH TOM (QOpMYIUpoBaTh Npoliemy/3afady M TUIOTE3y y4eOHOro
HKCHEpUMEHTa, COOUpaTh YCTAHOBKY U3 TPEAJIOKEHHOTO O000pyNOBaHMs, NPOBOJAUTH ONBIT U
(dhopmMyTupOBaTh BHIBOJIBL;

OCYILIECTBIATh MpPsSMble M KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIMYMH, NPU 3TOM BbIOMPATH
ONTUMAJIbHBIN CLIOCOO M3MEPEHUS U UCIIOJIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUII;

UCCIIEIOBaTh 3aBHCUMOCTU MEXAY (HU3NYECKUMHU BEJIMYMHAMH C HCIOJIb30BAHUEM IMPSMBIX
M3MEpEeHUl, IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHpPOBATh PE3yJbTaThl MOJYyYEHHONW 3aBUCUMOCTHU
(bu3nUecKrUX BETUYMH B BUJE TaOIUI] U TpaMKOB, AETaTh BBIBOBI 0 pe3yJIbTaTaM HUCCIEI0BaHMS;

coOmoaaTh mpaBuia Oe30macHOro TpyJda MNpU IMPOBEIEHUU HCCIENOBAaHUN B paMKax ydeOHOro
HKCHEPUMEHTa,  Y4eOHO-MCCIEIOBATENbCKOH M NPOEKTHOM  JESITEeNbHOCTHM C  HCHOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemaTh pacy€THbIC 3a/1a4M C SBHO 33JaHHOM (PU3UUECKON MOJEINbIO, UCIOb3Ya (PU3NUECKUE 3aKOHBI
U MPUHIUIBL, HA OCHOBE aHaJlM3a yCJIOBHS 3a/1a4d BHIOMPATh (GU3NYECKYIO MOJEIb, BBIACIATh (PU3HUECKUE
BEIMYMHBI U (OPMYIIbI, HEOOXOIUMBIE AJsi €€ pelleHus,, MPOBOAUTh PACYEThl M OLCHUBATH PEAIbHOCTD
MOJIyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUNHBI;



peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BBHICTPAUBATh JIOTHUECKUA HEMPOTHBOPEUMBYIO IETIOYKY PACCYKICHUN
C OMOPOIl Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS,

WCIOJIb30BaTh TMPHU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHbBIE WH()OPMAIMOHHBIC TEXHOJOTHUU IS
MONCKA, CTPYKTYpPUPOBAaHMS, HWHTEPIpPETAlUd M TMpeAcTaBieHHs] y4eOHOM U HayYHO-TIOMYJISPHOM
uH(pOpMalIUY, TONYYEHHOW W3 PA3IMYHBIX HWCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATH IOJy4aeMYIO
nHpopMaIuo;

MPUBOJIUTh TPUMEPHI BKJIAJa POCCUUCKHX W 3apyOeKHBIX YUEHBIX-(DU3MKOB B PA3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJB30BAaTh TEOPETHUUECKUE 3HAHUSA N0 (U3UKE B TOBCEIHEBHOW JKM3HM MJIsi OOecredeHus
6e30macHOCTH Mpu o0pallleHuu ¢ TpUOOpaMu U TEXHUYECKUMU YCTPOUCTBAMU, JJI1 COXPAHEHHS 3JOPOBBS U
COOJIIOICHHSI HOPM KOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIeH cpene;

paboTaTh B IpyMIe C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, MIaHUpOoBaTh pabOTy IPyMIIb,
palMOHANBPHO pPacHpeAesaTh O0S3aHHOCTH M IUIAHUPOBATH JAEATEIBHOCTh B HECTAHJAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OLICHUBATh BKJIA]] KaX/I0T0 U3 YYACTHUKOB IPYIIIBI B PEIICHHUE PacCMaTPUBAeMOM MPOOIEeMBbI.

K xonny o6yuyenus B 11 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHHUIA:

JIEMOHCTPHPOBATh Ha MPUMEPaX pPOJib U MECTO (PM3UKH B (POPMHPOBAHUU COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHOIN TEXHHKU M TEXHOJOTHM, B IPAKTHUUYECKOM JIEATEIbHOCTH JIOJEH,
[EJIOCTHOCTh ¥ €MHCTBO (pr3MUeCcKOl KapTUHBI MHUPA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHUS H3YYECHHBIX (U3NYECKUX MOJENeN: TOYEUHBIM 3IIEKTPUYECKHI
3apsi, JIyd CBETa, TOUCUHBIM UCTOUYHUK CBETA, sIEPHAsi MOAETh aToMa, HYKJIOHHAs MOJAETIh aTOMHOTO siapa
IIPH pelIeHur (HU3NUECKUX 3a/1ay;

pacrio3HaBaTh (PU3MYECKHE SBJICHHS (MPOIECChl) M OOBICHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH U KBAaHTOBOUM (PM3UKH: SJIEKTPUUECKasi TPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHWTHOE JICUCTBHSI TOKAa, B3aWMOJICWCTBHE MArHUTOB, OJJICKTPOMArHUTHAs WHAYKIHUS, JICHCTBHE
MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM U JBMXKYIIHICS 3apsi, 2JIEKTPOMArHuTHbIE KOJeOaHUs U BOJHBI,
NPSIMOJIMHEHHOE PAaCHpPOCTPAaHEHUE CBETA, OTPAKEHHUE, TNpeloMIIeHHe, WHTephepeHus, Audpakuus u
MoJIsIpU3aIsl CBeTa, JUCHEpCcHs cBeTa, doTodnekrpuueckuii d3pdekr (hoTodrddekr), cBeToBOE NaBICHHUE,
BO3HUKHOBEHHUE JIMHEHYATOTO CIIEKTPa aTOMa BOAOPOA, ECTECTBEHHASI M HCKYCCTBEHHAs paIMOaKTHBHOCTD;

OMKCHIBATH U3YYEHHBbIE CBOWCTBAa BeEHIECTBA  (DIEKTPUUYECKHE, MArHUTHBIE, OITHUYECKUE,
AIIEKTPHUYECKYIO TIPOBOAMMOCTD PA3JIMUHBIX CPE) W DJICKTPOMArHUTHBIC SBICHUS (TIPOLIECCHI), HCIOIB3YS
¢dbu3nyecKre BEIMYMHBI: dIEKTPUUECKHUI 3apsij, CHJIa TOKa, SJEKTPUYECKOe HANpsDKEHUE, DIEKTPUUEeCKOoe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAIOB, MJIEKTPOABIDKYIIAs cuja, paboTa TOKa, WHIYKIMS MarHUTHOTO
nosis, cuina Amrepa, cuia JlopeHra, HHIYKTUBHOCTD KAaTYIIKH, SHEPTUS AIEKTPUYECKOTO M MAarHUTHOTO
MoJIeH, TepruoJ M YacToTa KojeOaHWid B Koye0aTedbHOM KOHTYpe, 3apsiji W CHja TOKa B TIpoIecce
TapMOHHYECKHUX JJIEKTPOMArHUTHBIX KoJeOaHul, OKYCHOE PAacCTOSIHHE W ONTHYECKas CHJIa JIMH3BI, TPU
OIMCAaHWUW TPABWJIBHO TPAKTOBATh (U3WYCCKUN CMBICT HCIOJIB3YEMBIX BEIUYHH, MX OOO3HAYCHHS U
€IMHHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHUHY C JPYTUMH BETUYHMHAMU;

OIHMCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBJICHUS U IPOIECCHI, HCIONB3YysS (U3HUSCKUE BEIIMYUHBI:
CKOPOCTH JIEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U YacCTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, MEPHOJT
MOJTypactiaaa, SHEPTHsl CBA3M aTOMHBIX S/Iep, TPH ONMMCAHUH TPABMIBHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIONIb3YEMBIX BEIUYMH, MX O0O3HAUeHHWs W EIUHUIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIOLINE TaHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU, BBIYUCIIATH 3HAYCHUE (PU3UUIESCKON BEITHUNHBI,

aHAIIM3UPOBATh (DU3MUYECKUE MPOLECCHl U SIBICHUSA, UCIONB3Yys (DU3MYECKHe 3aKOHBI W MPUHIUIIBL
3akoH OMa, 3aKOHBI TIOCJIEJIOBATEIIEHOTO M TApaIICIFHOTO COSIWHEHHS TPOBOJAHUKOB, 3aKOH JKoyimsi—
Jlenna, 3akoH IJEKTPOMATHUTHOW HHAYKIIMH, 3aKOH MPSMOJMHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI
OTpaXE€HHUs CBETAa, 3aKOHBI TMPEIOMJICHUS CBETa, ypaBHEHHWe OWHITeHHA I (oToddderra, 3aKoH
COXPAaHEHHUs DHEPTUHU, 3aKOH COXPAHEHHUs HMMITYJIbCa, 3aKOH COXPAHEHHUs SJEKTPHUUECKOTO 3apsa, 3aKOH
COXpaHEHHsT MacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pagroaKTUBHOTO pacmajia, MpU 3TOM pa3invarb
CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOE BBIPDAKEHHE U YCIIOBHUS (TpaHUIIBI, 00JacTH)
MIPUMEHUMOCTH;

OTIpEeETISATH HAMlPaBJICHWE BEKTOPA MHAYKIIUA MarHUTHOTO TOJIS IPOBOJIHUKA C TOKOM, CHJIBI AMIiepa
u cuibl Jlopenna;

CTPOMUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;



BBITIONTHSATE AKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PU3UYECKHX SIBICHUH U TPOLIECCOB C UCTIOIb30BAHUEM
MPSIMBIX ¥ KOCBEHHBIX H3MEpPEHUU: TpHU ATOM (OPMYIUPOBaTh MpobiaeMy/3amady M TUIOTE3y y4eOHOTo
JKCIIEPUMEHTa, COOUPATh YCTAaHOBKY W3 TNPEIJIOKEHHOTO OOOpYAOBaHUS, TPOBOAUTH OMBIT H
(GbopMyIHUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEJIMYMH, MPU STOM BHIOUPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUII;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITMYHH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUI: MPU ITOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCUPOBATH PE3YJIbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3NUECKHUX BEJIUYUH B
BU/JIe TaONHI U TpaUKOB, AENaTh BBIBOJBI IO PE3YJIbTaTaM MCCIICIOBAHNUS,

coOmoAaTh mpaBuia Oe30macHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHUM B paMKax ydeOHOro
HKCHEPUMEHTa,  Y4eOHO-HCCIEOBATEIbCKOM W TPOEKTHOM  JESATEIBHOCTH C  HCIOJIB30BAHUEM
W3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemiars pacyE€THHIC 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJIENbBI0, UCTIONb3YS (PHU3UUIECKUE 3aKOHBI
U MPUHIUIBI, HA OCHOBE aHaJM3a yCJIOBHS 3a/1a4dl BHIOMPATh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUe
BEJIMYUHBI U (OPMYIIBI, HEOOXOAMMBIE Ui €€ pEIICHHS, MPOBOIUTH PACUYETHl U OICHUBATh PEaTbHOCTH
MOJIYYEHHOT0 3HAUCeHUS (PU3HUECKON BEIUYUHBL;

pemiaTh KauyeCTBEHHBIC 3a/1a4i: BBICTPAUBATh JIOTMUYECKH HETPOTUBOPEUMBYIO IIETIOUKY PACCYKICHUM
C OTMOPOIl Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

WCIIOJIb30BaTh TPU PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJOTHU IS
MOWCKA, CTPYKTYpPUPOBAHMsSI, HWHTEPIpPETAllUd | TMPEACTaBICHHUs Yy4eOHOW U HAay4YHO-TOMMYJSPHOU
nH(OpPMALIMY, TIONYYEHHOW W3 PA3IMYHBIX HCTOYHUKOB, KPUTHUYCCKH aHAIM3HPOBATH IOIYyIaEMYIO
nHpopMaIuo;

OOBSICHSITH TIPUHIIUAIIBI JCUCTBUS MAIIUH, TPUOOPOB M TEXHUYCCKUX YCTPOMUCTB, pa3inyarh YCIOBHS
ux 0€30MacHOro MCIOJb30BaHUs B TOBCEIHEBHOM JKU3HH,

MIPUBOJUTH MPUMEPHI BKJIAJIa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUI;

WCIIOIb30BaTh TEOPETHYECKUE 3HAHMS 10 (U3MKE B TOBCEIHEBHOW >KM3HM MJIA OOecredeHus
0e30MmacHOCTH MpHU 00pallleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMU, IJII COXPAHEHHS 3[J0POBBS U
COOJTIOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEICHHUS B OKPYKAIOIIEH cpere;

paboTaTh B IpyMIe C BBIMOJIHEHUEM PAa3IMYHBIX COLMANBHBIX POJIEH, MIaHUpOBaTh pabOTy IPYMIIbI,
palMoOHAIBHO pacHpenessiTh OOS3aHHOCTH W TUIAHUPOBATH JCSATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHUSX,
a/IeKBaTHO OIICHUBATh BKJIAJl KXKJAOTO U3 YUACTHUKOB TPYIIEI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB Setpo e (undposLIe)
. JIEKTPOHHbBIE (LM (POBHI
Ne o/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Beero KouTpoabubie IIpakTuyeckue 06pa30BaATEILHBIC peCcypehs
padoThI padoThI
Paznen 1. PDU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6nuoreka [IOK
11 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 1 https://m.eds00.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnnoreka IIOK
21 Kunewaritka > L https://m.edso0.ru/7f41bf72
bubnnoreka IIOK
22 Hurammia ! https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHUS! B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Wroro mo pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKVIISIPHO-KHUHETUYECKON TEOPUU 9 1 Bubmuoreia [JOK
' CHO OJICKYIAPHO CTHHCCKOH TEOp https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHMS BelecTBa. dDa3oBble 5 bubnuoreka [JOK
' TIePEXOJIbI https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. JIEKTPOJIMHAMUKA

but6mmoreka [IOK
4.1 DEKTPOCTATHKA 10 . . https://m.edsoo.ru/7f41bf72
4.7 [TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B 12 1 bubnmnoreka [JOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
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11 KJTACC

KoaunuecTBO 4acoB

N HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI K I JaeKTpoHnbIe (HpPOBLIE)
n/n pasi POTP Bcero OHTPOILHBIC paKTHHeCKue o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThbI
Pazpnen 1. JIEKTPOJANHAMUKA
Bbu6nuoreka [IOK
11 MarauTHoe 1mosje. DIeKTPOMarHuTHasE WHTYKITUS 11 2 3 https://m.eds0o.ru/7f41c97¢
Uroro no pasneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
2.1 MexaHU4YeCKHE U AJICKTPOMArHUTHBIE KOJICOaHMS 9 1 https://m.eds00.ru/7f41c97¢
bubnnoreka IIOK
2.2 MexaHuueckre U 3J€KTPOMarHUTHHIE BOJIHBI ) 1 https://m.eds0o.ru/7f41c97¢
bubmuorexa [JOK
23 Onrica 10 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBEI CHGIII/IHJIBHOﬁ TCOpHUU OTHOCUTCIIBHOCTHU

Hroro no pasneny

4

4

1

bubmorexa [JOK
https://m.edsoo.ru/7f41c97c

Paznen 4. KBAHTOBAS ®PU3UKA

4.1 DJIEeMEHTHI KBAHTOBOW ONTHKH 6 bubmorexa LOK
' https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.2 Crpoerse aroma 4 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.3 ATOMHOE 47O 5 https://m.edso0.ru/7f41c97c
Hroro no pasneny 15

5.1

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

7

1

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

Hroro no pazgeny

7

Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 Obobmaromee nosTopenne 4 ]P?tptlgjsj:l;ll(r)rr]r.e;jastl){)(.)rllf/ﬁ41097c
Uroro no pazneny 4
PesepBHOe Bpemst 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC

Ne i/

Tema ypoka

®uznka — Hayka o npupojie. Hayunble METOIbI TO3HAHUS OKPYKAIOILErO
Mupa

KoanyecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoTsI

JlaTa
U3ydeHus

Posb 1 MecTo ¢u3uku B JOpMUPOBAHUU COBPEMEHHON HAYYHOU KapTHUHBI
MUDA, B IPAKTUYECKOHN AEATEIbHOCTH JIIOIEH

Mexannueckoe 1BukeHue. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBUIKEHUS.
[TepemenieHne, CKOPOCTh, YCKOPEHUE

PaBHOMEpPHOE IPAMOJIIMHEWMHOE JBUYKEHUE
PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE JBUKEHUE

CBobonHoe najeHue. Y ckopenne cBo0oaHoro najiexus. Kpuponuneitnoe
JBIDKeHUE. [|BIKEHNE MAaTePHAIBHON TOYKH IO OKPY)KHOCTH

BxonHas KoHTposbHas paboTa

0o N o ok~ w

10
11

[Tpunuun otHocuTensHOCTH [Manunes. MHepuuanpHble CUCTEMBI OTCUYETA.
[Iepssbiii 3ak0oH HproToHA

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa
JUI. MAaTEPUAIIBHON TOYKHU

Tpernii 3akoH Hpr0TOHA 17151 MaTEpUATIBHBIX TOYEK

3akoH BCEMHUPHOI'O TATOTCHUS. Cunia TSKeCTH. HepBaﬂ KOCMHUYECCKaA
CKOPOCTb

L S S R N

12

Cuna ynpyrocru. 3akoH I'yka. Bec tena

13

14

Cuna tpenus. Koapdumment tpenus. Cuna conpoTHUBICHUS IPU
IBIDKEHHUH TeJla B )KUIKOCTHU WJIM rase

[TocTymarensHOE U BpalareabHOE ABUKEHNE a0COTIOTHO TBEPAOTO TEa.
MowmenT cuisl. [lnedo cumbl. YcnoBus paBHOBECHS TBEPAOrO TeENa

L

15

NMitynbsc MaTepUaIbHON TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. MMmyibc
CWJIBL. 3aKOH COXPaHEHUs UMIyJbca. PeakTUBHOE IBMKEHHE

16

17

Pabora u moutHOCTh cuibl. KuHeTHueckas sHeprusi MarepuaibHOI TOUKH.
Teopema 006 U3MEHEHHH KUHETUYECKOM SHEPTrun

[TorenumanbHas sHeprusd. [loTeHManbHas YHEPTUs yIpyro
neGopMHUpOBaHHON NPYKUHBL. [loTeHIIManbHAs SHEPTUs Tea BOIU3H




MTOBEPXHOCTU 3E€MJIU

HOTeHHI/IaJ'IBHble " HCIIOTCHIHAJIBHBIC CUJIbI. CBs13b pa6OTBI

18 HETMOTEHIUAIBHBIX CHJI C ©3MEHEHHEM MEXaHHUECKOW SYHEPTUU CHCTEMBI 1
TeJl. 3aKOH COXPAHEHUS] MEXAaHUYECKON SHEPruu
JlaboparopHas pabota «lccrnenoBanue CBSI3M pabOThI CUIIBI C H3MEHEHUEM

19 MEXaHUYECKOM SHepruu Tejla Ha IpUMepe PacTsHKEHUS! pe3UHOBOTO 1
KIyTa»

20 KonTtponsHas padora no teme «Kunematuka. Jlunamuka. 3aKOHBI 1
COXPaHEHMsI B MEXaHUKE»

21 OCHOBHBIE TIOJI0XKEHUS MOJIEKYIISIPHO-KMHETHUECKOW TEOPHH. 1
Bbpoynosckoe nmxkenue. Auddysus

22 Xapakrep JBUKEHUS U B3aIiI'MOIIe%'ICTBI/I$I yacTul BeniecTBa. Monenu 1
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX Tel

23 Macca monekyn. KonnuectBo Bemectsa. [loctosiHHast ABoraapo 1

o4 TermmoBoe paBHOoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp 1
Ienscus

25 Wneansheiii raz B MKT. OcHoBHOe ypaBHeHue MKT 1

26 AbGconoTHas TeMIepaTypa Kak Mepa cpeJHel KMHeTHUECKOW SHePTun 1
JIBJKECHHsI MOJIEKYI. YpaBHeHHe Menneneesa-Kitaneiipona

27 3akoH JlanmbToHa. I'a30BbIe 3aKOHBI 1

28 JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH MEKy IapaMeTpaMu 1
COCTOSIHUS Pa3pEeKEHHOI0 Taza»

29 N3onporieccsl B MJIealIbHOM T'a3e U UX IpapuuecKoe NpeaAcTaBIeHUe 1
BuyTpeHHss1 sHeprus TepMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€

30 u3MeHeHus. KonuuecTBo TemnoTel U pabota. BHyTpeHHsIs sHEprus 1
OJTHOATOMHOTO HUJIEaJIbHOTO Ta3a

31 Bune! rennonepenauun 1

32 VnenpHas TEMIOEMKOCTB BelecTBa. KonmuecTBo TEMIoTH IpH 1
Teruionepenave. AnuabaTHBIN mpolecce

33 [lepBblii 3aKOH TEPMOJUHAMUKHU U €0 IPUMEHEHHE K U30IpoIieccaM 1

34 HeoGpatumocTs nporeccoB B pupoe. BTopoit 3aKoH TepMOIMHAMUKH 1

35 [Tpunnun neticteust u KII/] TenioBoi MammHel 1

36 [{ukn Kapro u ero KIT/T 1

37 DKoJorudyeckue npo0aeMbl TEIII0O3HEPTETUKU 1




38 O6o6matromuii ypok «MonexynspHas Guznka. OCHOBBI TEPMOIUHAMUKI 1

39 KonTponbnas pabota no reme «MonekynsipHas Gpusuka. OCHOBBI 1
TEPMOIMHAMHKI)

40 [TapooGpa3oBanue U KoHaeHcanus. Vcrapenrue u KurneHue 1

41 AOCOoIOTHAS 1 OTHOCUTEIIbHAS BIAXXHOCTh BO3yXa. HackImeHHbIN 1ap 1

42 TBépnoe teno. Kpucramnuueckue u amopdHsbie Tena. AHU3OTPOMIHS 1
CBOMCTB KpucTayuioB. JKuakue kpuctasuibl. COBpeMEeHHbIE MaTEpUaIbI

43 [InaBnenue u KpucTaUIM3anus. Y IeIbHAS TEIIOTA IIaBICHHS. 1
CyOnumarus

44 YpaBHeHue TEII0BOro 6agaHca 1

45 DnekTpu3anus Tel. JNeKTpudeckui 3apsia. J{Ba Buaa sIeKTpUuIecKux 1
3apsiI0B

16 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYIIPOBOJHUKHU. 3aKOH COXPaHEHUS 1
AIIEKTPUYECKOTO 3apsa

47 B3aumoneiictBue 3apsioB. 3akoH Kynona. TouedHbli 3/1eKTPUUECKUMA 1
3apsn

48 Hanpsoké€aHnocTs snexTpuyeckoro noss. [IpuHnun cyneprno3unuu 1
ANEKTPUYECKUX MOJIeH. JINHNKM HaNpsKEHHOCTH

49 Pabota cun snextpocraruueckoro nosi. [lorenmuan. Paznocts 1
MOTEHIINAJIOB

50 [TpOBOAHMKY M TUAIIEKTPUKU B ANEKTPOCTATUYECKOM IIOJIE. 1
JmanexTpudeckast IpOHUIIAEMOCTb

51 OnexrpoéMkocTs. KonneHncatop 1

52 OAEeKTPOEMKOCTb MJIOCKOT0 KOHAEHCATOPA. DHEPIrHs 3apsHKEHHOTO 1
KOHJIeHCaTopa
JlaGopaTtopHast pabota "M3mepenne 3meKTpoEMKOCTH KOHIeHcaTopa"

53 [IpuHIMND NEeHCTBUS U MPUMEHEHHE KOHJEHCATOPOB, KOMHUPOBATHHOTO 1
armapara, CTpyMHOro IpUHTepa. DJIEKTPOCTaTUYECKas 3allNTA.
3a3eMsIeHHE SJIEKTPONpUOOPOB

54 KonTtposnbsHas padota no Teme "DnekTpocTaTuka' 1

55 DNEeKTPUYECKHd TOK, YCIOBUS €ro cyiiecTBoBanus. [10CTOSHHBIN TOK. 1
Cuna toka. Hanpspxkenue. Conpotunenue. 3akoH Oma Juis ydacTka Lenu

56 [TocnemoBarenbHOE, TapaLIEIEHOE, CMEIIAHHOE COCTUHEHHE 1

npoBoJHUKOB. JlabopaTopHas paboTa «3ydeHne cMeaHHOro




COCIIMHEHUS PE3UCTOPOB)

57 PaboTa 1 MOIITHOCTH JIEKTpUUYECKOTO TOKa. 3akoH JIkoyis-Jlenna 1
3akon OMa aJ1s OJIHOM (3aMKHYTOM) ayiekTpudeckoi nenu. Koporkoe

58 3ambikaHue. JlaboparopHas padora «M3mepenue D/[C ucTounnka Toka u 1
€r0 BHYTPEHHETO COIPOTHBIICHUS

59 DJEeKTPOHHAs MPOBOJUMOCTD TBEPIBIX METAIIIOB. 3aBUCHMOCTb 1
COIPOTUBIICHUSI METAIJIOB OT TeMIieparypbl. CBEpXIpOBOIUMOCTD

60 DJIEKTPUUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB 1

61 [TomynpoBOIHUKH, UX COOCTBEHHAs U IPUMECHAsI TPOBOAUMOCTD. 1
CaoiicTBa p—Nn-niepexoa. [lonynpoBoaHUKOBBIE TPUOOPHI

62 DJEKTPUYECKUN TOK B PACTBOPAX M pacIijiaBax dJIEKTPOIUTOB. 1
DNEKTPOIUTHUECKAs JUCCOLUAIUS. DIEKTPOIIN3

63 DJIEKTpUUYECKUI TOK B ra3zax. CaMOCTOATENbHbIN U HECAMOCTOSATEIbHBII 1
pazpsaa. Monnus. [1nasma

64 DnekTpuueckue mprudOpbl U YCTPOMCTBA U UX MPAKTUYECKOE TPUMEHEHUE. 1
[IpaBuna TexHuKH 0€30MaCHOCTU

65 O06o6mmarmuil ypok «neKTpoauHamMukay. CaMmocTosiTeNpHas padoTa mo 1
TeMme "DIeKTpouHaMuKa"

66 [Tpomesxyrounas arrecrauus. [Iposepounas pabora 1

67 KontponbHas pabora no reme "DnekTpouHamMuka” 1

68 Ob6o6maromuit ypok no Temam 10 kiacca 1
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11 KJTACC

Koaun4yecTBO 4acoB

Ne n/m Tema ypoka Beero Kontposabubie IpakTu4eckue m;{?:l?n a
padoThbI padoThI
ITocTossHHBIE MAarHUTHI U UX B3auMoJencTBUue. MarautHoe noJjie. Bekrop
1 MarHUTHOW MHAYKUIUH. JINHUKM MarHUTHOM MHAYKIMHA. MarHUTHOE 1oJie 1
IPOBOAHMKA ¢ TOKOM. OnbIT Dpcrena. B3aumoaencTBue npoBoIHUKOB C
TOKOM
2 JlaboparopHas paboTa «3ydueHrne MarHUTHOTO MOJIS KATYIIIKU C TOKOM. 1 1
3 BxopmHast KOHTpOIBHAS paboTa 1 1
JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOAHKK ¢ TokoMm. Cuia Amnepa.
4 JlaGopaTtopHas paborta «lcciaenoBanue 1elCTBUSA TOCTOSHHOTO MarHUTa 1 1
Ha paMKy C TOKOM)
5 JleiicTBre MarHUTHOTO TIOJISL HA IBIDKYIIYIOCS 3apsSHDKCHHYIO YaCTHILY. 1
Cwita Jlopenma. Pa6ota cuitbl Jlopenia
6 DOnexkTpoMarHuTHast UHAYKIHs. [10TOk BeKTOpa MarHUTHOM WHIYKIIHH. 1
O/1C nnaykumu. 3aKoH 3JEKTpOMarHuTHol nHaykuu dapajes
7 JlabopaTtopHnas pabota «MccinenoBanue siBICHUS 3JIEKTPOMAarHUTHOMN 1 1
WHIYKIIAN»
8 WNunyktuBHOCTh. SIBnenne camonnaykuuu. 31C caMOMHAYKIIUH. 1
DHeprus MarHUTHOTO TIOJIST KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHUYeCKHEe YCTPONUCTBA M UX TIPUMEHEHUE: TTOCTOSTHHBIE MAarHUTHI,
9 AJIEKTPOMArHUTBI, YJICKTPOIBUTATEIb, YCKOPUTEIH dJIEMEHTaPHBIX 1
YacTHUIl, THAYKIIMOHHAS M1€Yhb
10 O6o6maromuit ypok «MarautHoe mosie. DIeKTpOMarHUTHAsT MHTYKITHSI 1
11 KonTponbhas pabota mo teme «MarHuTHoe 1moJie. DIeKTPOMarHiuTHas 1 1
WHTYKITHS
12 CB0OOTHBIC MEXaHWYECKHE KoeOaHus. ['apMOHUYecKre KOJIeOaHHUs. 1
YpaBHeHue rapMoHU4ecKkuX Konebanuii. [IpeBpamienue snepruu
13 JlaGopaTtopHnas pabota «MccienoBanre 3aBUCUMOCTH TIEPUO/1a MAJTBIX 1 1
Kosie0aHul Tpy3a Ha HUTH OT AJTMHBI HUTH U MacChl Tpy3a»
Konebarenpublit KOHTYp. CBOOOIHBIE AJI€KTPOMarHUTHBIE KOJieOaHus B
14 U7eabHOM KOJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXy MEXaHUUYECKUMHU 1

H DJICKTPOMArHUTHBIMU KOJIEOAHUSIMHU




®opmyna TomcoHna. 3aKOH COXpaHEHUS SHEPTUHU B HICATBHOM

15 1
K0JIe0aTEIILHOM KOHTYpE
[IpencraBienue o 3aTyxaromux Koiaedanusx. BolHyx/1eHHbIE

16 MexaHu4ecKue Kojiebanus. Pesonanc. BeiHyXI€HHBIC 3JICKTPOMArHUTHBIC 1
KoJieOaHus
ITepemennbiit Tok. CUHYCOUATBHBINA TEPEMEHHBIN TOK. MOITHOCTH

17 IIEPEMEHHOT0 TOKA. AMIUIMTY/IHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA 1
U HaIPSDKEHUS

18 TpaHC(bopMaT(zp. [TpousBoxcTBO, Iepenaya U NoTpediieHue 1
IIEKTPUYECKON SHEPIrUuu

19 VYCTpOoHCTBO U TPaKTUYECKOE NPHMEHEHHE JIEKTPHIECKOrO 3BOHKA, 1
reHeparopa epeMeHHOro ToKa, JJMHUH 3JeKTpornepeaay

20 OKOJIOrHYecKHe PUCKH IIPU IPOU3BOJICTBE SMEKTPOIHEPTHHL. Kynberypa 1
MCII0JIb30BaHUs JIEKTPOIHEPTUU B ITOBCETHEBHOM JKU3HU

21 Mexanuueckre BOJIHBI, yclIoBuUs pacnipoctpanenus. [lepuoa. Cxopoctsb 1
pacrpoCcTpaHeHUs U JITIMHA BOJIHBL. [lonepeunble U Ipo10JibHbIE BOJIHBI

22 3Byk. Ckopoctb 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemOp 3Byka 1

23 DneKTpOMarHUTHbIE BOJIHBI, X CBOICTBA U ckopocTk. [llkana 1
3JIEKTPOMArHUTHBIX BOJIH

o4 [TpyHLIMIIBI pagHOCBS3HU U TENEBUICHUA. Pa3BUTHE CPEACTB CBSA3H. 1
Pagnomoxanus

25 KontponbHas padota «Konebanus v BOJTHBD 1

26 [IpssMonmHENHOE paclpOCTPaHEHHUE CBETA B OJJHOPOIHOM Cpelie. 1
ToueuHblil HICTOYHUK cBeTa. JIyd cBeTa

27 OtpaxkeHue cBera. 3aKOHbI OTpakeHus certa. [locTpoeHne n3o0paxeHui 1
B IUIOCKOM 3€pKaje

o8 IIpenomnenue ceera. IlonHoe BHyTpeHHEe oTpaxenue. lIpenenbHbIi yroi 1
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

29 JlaGopaTtopHas pabota «M3mepeHne nmokazaress IpeTOMICHHS CTEKIIa» 1

30 JIunzel. [loctpoenne nzobpaxenuii B muH3e. opmyna TOHKOM JTUH3BI. 1
YBenuueHue JIMH3bI

31 JlaGopatopHas pabota «lccnenoBanue CBOUCTB H300paXKEHUH B JIMH3AX» 1

30 Hucnepcus ceera. CinoxHbIi coctaB 6enoro cera. Ler. JlabopaTopHas 1

pabota «HabmroeHue AUCTIEpCUH CBETA




33 WNutepdepentus ceera. Audpakuus ceeta. Judpakimonnas pemérka 1

34 ITonepedyHocTh cBeTOBBIX BOJIH. [Tossipu3arus cBera 1

35 OnTryeckue mpuOOPHI M YCTPOHUCTBA U YCIOBUS UX O€30MaCHOTO 1
MIPUMEHEHUS

36 ['panuns! NPUMEHIMOCTH KJlaccuueckoi mexanukH. [loctymnarel 1
CHENHATbHON TEOPHUH OTHOCUTEIBHOCTH

37 OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aM€e/IJIEHUE BPEMEHU U 1
COKpAIllEHUE JITHHBI

38 DHEPrus U UMITYJIbC PEISATUBUCTCKON YacTulbl. CBSI3b MaccChl ¢ YHEPrue 1
U UMITYJTHCOM. DHEPTHs TOKOSI

39 KontponpHast padora «OnTika. OCHOBHI CIIEIMATILHON TEOPUHU 1
OTHOCUTEIIbHOCTI

40 ®otonsl. Dopmysa [Inanka. DHeprus u UMIyIbC GOTOHA 1

41 OtkperTre U uccnenoanue Gorordpdexra. Onpiter A. I'. CroneroBa 1

42 3akonbl porodddekra. YpaBHenue DiHIITeHA 115 HoTodddeKTa. 1
«Kpacnas rpanuma» ¢porodddexra

43 Jasnenune cBera. OnwiThl [1. H. JIeOeneBa. Xumudeckoe aelicTBUE CBETa 1

44 TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE TPUMEHEHUE: (DOTOIIEMEHT, 1
dboTomaTYNK, COTHEUHAsE OaTapesi, CBETOIUO]

45 Pemenne 3amau nmo reme «IJI€EMEHTHI KBAHTOBOM OITHUKNY 1

16 Mopnens atoma Tomcona. OnbiTel Pesdepdopaa mo paccessHuiO o-4acTHII. 1
ILtanerapHast Moaeap aToMa

47 [Tocrynartser bopa 1

48 W3nyuenue u nornouienne GOTOHOB MPU MEPEXOJIE aTOMa C OJTHOTO 1
YpPOBHS DHEPTHH Ha Apyroil. Buabl ciekTpoB

49 BonHoBele cBoiicTBa yactuil. Bonnsl ae bpoiins. KopnyckynsipHo- 1
BOJIHOBOM yanu3M. CIIOHTaHHOE M BBIHYKJIEHHOE U3TTyYeHHE

50 OtkpsiTue paguoakTuBHOCTU. OnbITH Pesepdopaa o onpeneneHuto 1
COCTaBa PaJINOAKTUBHOTO U3ITYYCHHUS

51 CsaoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BrusHue pagnoakTHBHOCTH 1
Ha JKUBBIC OPTAHU3MBI

52 OTkpsITHE IPOTOHA U HelTpoHa. M3oTombl. Anbga-pacnas. 1
ONEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amma-usznydenue

53 DOHeprus CBS3U HYKJIOHOB B sifipe. SIepHble peakuuu. SaepHblil peakTop. 1




[Tpo6GieMbl, epCIEeKTUBBL, IKOJIOTUYECKUE aCTIeKThI SAEPHOM SHEPreTUKU

:‘)J'ICMCHTapHBIC YaCTHUIIBI. OTKpBITI/Ie IIO3UTPOHA. MeTO,Z[I)I Ha6.]'IIOI[eHI/I${ n

o4 perucTpamyu dIeMeHTapHbIX yacTull. CamocTostensHas padora "dusnka 1
aToMa U aTOMHOTrO sijgpa’

55 Bua 3Bé3aH0r0 HeOa. Co3Be3nus, spKue 3BE3/1bl, MIIAHETHI, UX BUIUMOE 1
nBuxenue. CoaHeuHasi cucTeMa

56 Counnie. ConHeyHas akTUBHOCTh. MicTrounuk sHeprun CoHIa U 3BE37] 1
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI II1aBHOU

o7 nocJieIoBaTeaIbHOCTH. BHyTpenHee crpoenue 38€371. CoBpeMeHHbIE 1
MPEJICTaBJICHUS O MPOUCXOXKIEHUH U B0y CoJHIIa U 3BE3]

58 Muineunsiii [1yte — Hama ["anaktuka. [Tonoxenue u npumxenue ConHia B 1
lNanmaktuke. ['anmakTuku. YEpHBIE ABIPHI B A1pax rajJakTHK

59 Bcenennas. Pazoeranue ranaktuk. Teopust bonbiioro B3peiBa. 1
PenukroBoe nznyuenue. MeraranakTuka

60 Hepemiennsie mpo0aeMbl aCTpPOHOMHUHT 1

61 [Ipomexxyrounas arrectramnus. [Iposepounas pabora 1
O6o6maromuii ypok. Poibs Gu3nuku 1 acCTpOHOMHUU B YKOHOMHUYECKOM,

62 TEXHOJIOTHYECKOM, COIMaTbHON M 3THYECKOH chepax NesaTeIbHOCTH 1
YeJIoBeKa

63 O6o6n1a10n11:1171 YPOK. leJ'II) 1 MecTO (PM3HUKU U aCTPOHOMUU B 1
COBPEMEHHOM HayuyHOU KapTHHE MUpa

64 Ob6o6maromuit ypok. Posib pusnueckoii Teopun B GopMHUPOBAHUU 1
IpEeJICTaBICHUN 0 PU3NYECKON KapTUHE MUpa

65 O606maromuii ypok. Mecto gpusndeckoil KapTUHBI Mupa B oluiem psagy 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O MPUPOJIE

66 MarnuTHOE 1ose. DIeKTpoMarHuTHast WHIYKIUS 1

67 OnTuka. OCHOBHI ClieIaIbHONW TEOPUH OTHOCUTEIBHOCTH 1

68 KBanToBas (hm3nka. DeMeHTHl aCTPOHOMHUH M aCTPOPHUIUKU 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




