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MOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no pusuke st odyuaronuxes 10-x kmaccoB MBOY «lllkona Ne 76 umenn H.H. UymakoBoii» 6a30BOro ypoBHS Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUM M TpeOOBaHMN K pe3yiabTaTaM OCBOEHHMS OCHOBHOW 00pa30BaTENbHOM MpOrpamMMmbl,
npencrasieHHbx B @PI'OC COO, a Taxxke ¢ yu€rom (penepanbHoii paboueil mporpaMMbl BOCIIUTAHUS M KOHIICTILMH MPEMOAaBaHUs y4eOHOTO peaMeTa
«Du3uka» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit denepannu, peann3yomux 0OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copepxanne porpaMMsbl 1o (GU3HMKE HANPaBIEHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU KapTHHBI Mupa oOydarommxcst 10—11 kmaccoB npu
o0y4yeHMH ux (pu3uKe Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOrO oaxoxa. [Iporpamma no ¢usuke coorserctByeT TpedoBanusm OI'OC
COO K 1uIaHuPyeMbIM JTHYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM PE3yJbTaTaM OOyUYCHHs, a TaKKe yYUTHIBAET HEOOXOIUMOCTh peai3alliu
MEXITPEIMETHBIX CBSI3€M (PU3MKU C €CTECTBEHHO-HAyYHBIMU Y4eOHBIMM MpeaMeTamMu. B Hell onpenenstorcs OCHOBHBIE L€IM U3y4eHHUsS (U3UKU Ha
YPOBHE cpeiHero o01ero o0pa3oBaHus, INIAHUPYEMBbIE Pe3yIbTaThl OCBOCHHUS Kypca (U3UKH: TMYHOCTHBIC, METAIIPEIMETHEIE, TPEIMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

IUTaHUPYEMbIE Pe3yJIbTaThl OCBOEHHS Kypca (U3UKU Ha 6a30BOM YPOBHE, B TOM YMCJIE IPEIMETHBIE PE3Y/IbTaThl IO TOAaM O0yUYEeHHUS;
coziep;kanue yueOHoro npeamera «dusukay» 1o rogam o0y4eHuUs.

du3nka Kak Hayka o HanboJsee oOIMX 3aKOHAX MPUPObI, BBICTYIIAs B KaueCcTBE y4eOHOro MpeaAMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B
cUCTeMY 3HaHUM 00 okpyskaroiieM Mupe. LLIkonbHbIN Kype pU3NKN — CUCTEMOOOPA3YIOLIHI 1151 €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, IIOCKOJIBKY
¢u3nyeckue 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB M SBJICHUHM, M3yyaeMbIX XUMHeEH, Ouonorued, ¢usmueckoil reorpapueil u acTpoHOMHEH.
Hcnonp30BaHre M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUM OIpeNessieT XapakTep U pa3BUTUE pa3HOOOpa3HBbIX TEXHOJOTUH B cepe SHEpPreTHKH,
TPAHCIOPTA, OCBOCHUSI KOCMOCA, MOJIyYE€HHs] HOBBIX MaT€pPHAaJIOB C 3aJaHHBIMHU CBOMCTBAMH U JIpyrux. M3yueHue ¢pu3nkn BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHHUE E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa OOydaroImuxcsi, B (OPMHUPOBAHME YMEHUN NPUMEHSATh HAy4YHBIH METOJ TO3HAHWS IpU
BBINOJIHEHUH UMU Y4€OHBIX UCCIIEOBAHUI.

B ocHOBy kypca (pu3MKHU 7151 YpOBHSI CpEIHET0 001Iero o0pa3oBaHUs MOJIOKEH PAJ UJIeH, KOTOPble MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €ro
IIOCTPOEHHS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEW KypcC SIBJISETCS JOTMYECKH 3aBEpUIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3JieNioB (DH3HKH,
BKJIIOYAET KaK BOMPOCH KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes eenepanusayuu. B cooTBeTcTBUM ¢ Hel mMarepuan Kypca QUMK o0bEAMHEH BOKPYT (hu3Mueckux Teopuil. Beaymum B Kypce sBisieTcs
(dbopMHpOBaHUE MTPENICTABICHUIM O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npearnosaraeT UCIoIb30BaHHE TYMAaHUTAPHOIO MOTEHIMa a (PU3NUECKON HayKH, OCMBICICHHE CBS3H
pa3BuUTHA (U3NKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOTUYECKUMU MPOOIEMaMHU.

Hoes npuknaonou manpaenrennocmu. Kypc (U3MKM TpeanojaraeT 3HAKOMCTBO C IIHPOKUM KPYIOM TEXHHUYECKHX M TEXHOJIOTHYECKHUX
MIPUIIOKEHNN N3YYEHHBIX TEOPUN U 3aKOHOB.



Hoes sxonocuzayuu peannsyercs MOCPeICTBOM BBEJICHUS 3JIEMEHTOB COIEP)KaHUS, MTOCBALUIEHHBIX YKOJIOTUYECKUM Mpo0IeMaM COBPEMEHHOCTH,
KOTOPBIE CBSA3aHBI C Pa3BUTHUEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYXIeHHs MpoOJeM PalMOHAIBHOTO MPHPOJIOIONIB30BAHUS U IKOJIOTUYECKON
0€301acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (M3WKH Ha ypPOBHE CpeIHEro oOImIero oOpa3oBaHUs SBISIOTCA ¢uznyeckue Teopuu ((hopMHupoBaHHE
MIPEJICTAaBICHUM O CTPYKTYpe MOCTPOCHUS (PU3NYECKON TEOPUH, poiu (yHIAMEHTAIbHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUAX O
MPHUPO/Ie, TPAHUIAX TPUMEHUMOCTH TEOPUH, JIJIsl ONMMCAHUS €CTECTBCHHO-HAYYHBIX SIBJICHHUI U TIPOIIECCOB).

CucTreMHO-eSTEIbHOCTHBINA TOIX0J B Kypce (U3MKH peann3yercss MPeKIe BCEro 3a CUET OpraHu3alMi SKCIEPUMEHTAILHON NeATeIbHOCTH
oOyuaromuxcs. st 6a30BOro ypoBHS Kypca (PU3HKH — 3TO UCTIOIb30BAHUE CHCTEMBI (DPOHTATEHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB 1 Ta00paTOPHBIX
paboT, KOTOpble B mporpamme Mo ¢Gpusnke oObeTUHEHBI B OOLIMI CIHUCOK YYEHHMYECKHX MPAKTHUECKUX paboT. BeinereHune B yKa3aHHOM IMEepevHe
71a00paTOPHBIX pabOT, IPOBOJUMBIX JJISi KOHTPOJIS U OLEHKH, OCYIIECTBIISICTCS yYaCTHUKaMU 00pa30BaTEIbHOTO MPOIecca UCXOAsl U3 OCOOCHHO CTEH
TUTAHUPOBAHUS U OCHaleHus kabuneta pusuku. [Ipu 3ToM obecrieunBaeTcs OBIaIeHuE 00YJaIOIIMMKICS YMEHUSIMH TPOBOJUTH KOCBEHHBIE U3MEPEHHS,
WCCIICIOBAHMSI 3aBHCUMOCTEH (PH3MUECKUX BETMYMH U TIOCTAHOBKY OMBITOB MO MPOBEPKE MPEIOKEHHBIX THITOTES.

Bbonbiioe BHUMaHKE yesSeTCs PEIICHUI0 paCUE€THBIX U Ka4eCTBEHHbIX 3a/1a4. [Ipu 3ToM 1715 pacyE€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33]1a4H C
SIBHO 33JIaHHOW (PU3MYECKON MOJIENBI0, TO3BOJSIONINE MPUMEHITh W3Y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OIHOTO pasfenia Kypca, Tak U
WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/enoB. 11 KaueCTBeHHBIX 33/1a4 IPHOPUTETOM SIBIISIOTCA 33aHUSI Ha O0BSICHEHHE MPOTEKaHUs (PU3UUECKUX SBICHHIA
U TIPOLIECCOB B OKpYXarolleH Ku3Hu, Tpedyromue Bpi0opa (ru3nuecKoil MOJENN Ui CUTyalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusMu GI'OC COO k MaTepualibHO-TEXHUYECKOMY 0OecrieueH o yueOHOro npoliecca 0a30BbIi ypOBEHb Kypca (PU3HKH
Ha yYpOBHE CpeAHero o0Iiero odpa3oBaHUs JOHKEH M3ydaThbCsl B YCJIOBMSX IMPEIMETHOro KaOuHeTa (DU3UKM WIM B YCJIOBUSAX HHTETPHUPOBAHHOIO
KaOWHeTa MpeMETOB €CTECTBEHHO-HAYYHOTO [IUKIa. B kabunere pusuku H0KHO OBITH HEOOX0AUMOE TabopaTOpHOE 000PYIOBAHUE JIJISI BHIMIOTHEHUS
YKa3aHHBIX B IPOrpaMMe Mo (PU3UKE yUEHUUYECKUX MPAKTUUECKUX padoT U IEMOHCTPALIMOHHOE 000pYyI0BaHHE.

JlemoHcTpannoHHoe 0060pyaoBaHue (pOpMHUpPYETCs] B COOTBETCTBUH C MPUHIIUIIOM MHHHMAIBHOM JOCTATOYHOCTH U 00ECIEYHUBAET MOCTAHOBKY
MEPEYUCIICHHBIX B IMPOrpaMMe MO (PU3UKE KIIFOUEBBIX JIEMOHCTPAIMHA ISl MCCICJIOBAHUS W3Y9aeMbIX SIBIICHUH W TIPOIECCOB, dMIHPUICCKUX U
(GyHIlaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX PUMEHEHHIA.

JlabopaTopHoe o0opymOBaHHE AT YYEHUYECKUX MPAKTHUYECKUX PadOT (HopMHUpYETCs B BUJE TEMATHUUYECKHX KOMIUICKTOB W OOECIIEYMBAETCS B
pacuére OIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. Temarnueckue KOMIUIEKTHI J1a00OpaTOpHOTO OOOpYIOBaHUS JOJKHBI OBITH MOCTPOCHBI Ha
KOMIUICKCHOM UCTIOJIh30BaHUH aHAIIOTOBBIX U IU(DPOBBIX MMPHOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUJIC ITU(POBHIX JTA00paTOPHH.

OCHOBHBIMU 1EJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:
dbopMUpOBaHHE HHTEpeca M CTPEMJICHHS OOYy4alolIMXcs K HAyYHOMY HW3YYCHHIO TPHUPOJBI, PAa3BUTHE WX HWHTEIUIEKTYyadbHBIX W TBOPUYECKHUX
CITOCOOHOCTEH;
pa3BUTHE IPEJICTABICHUN O HAYYHOM METO/Ie MMO3HAHUsS U (OPMUPOBAHKE HUCCIEA0BATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;
(dbopMHpOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK Pe3ylIbTaTa N3YUYEeHHUSI OCHOB CTPOCHHUS MaTepHH U (PYHIaMEHTAITLHBIX 3aKOHOB (PH3HKH;
(dhopMUpOBaHHE YMEHUI OOBSICHATH SBICHUS C UCIIOJIb30BaHUEM (DM3MUECKUX 3HAHUIM U HAyYHBIX JOKA3aTEIbCTB;

(dbopMupoBaHUE MTPEICTABICHUNA O posid (PU3UKH JUTSl pA3BUTHSI IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.



JlocTukeHune 3THX Lieeil obecreunBaeTcs peuIeHUEM CIIeIYIOMMX 3a7ad B Ipoliecce U3ydeHUs Kypca (DU3MKU Ha YPOBHE CPEJHEro 00IIero
o0Opa3oBaHMs:
pUOOpETEeHUE CHUCTEMBbl 3HAHUU 00 00ImUX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJEKYJISpPHYIO (HU3HKY,
AJIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPOPHU3UKH;
(dbopMupoBaHNE YMEHUI IPUMEHAITH TEOPETUUECKHUE 3HAHUS sl 00BsICHEHHS (PU3NUECKUX SIBJICHUHN B IPUPOJIE U AJISl IPUHATHS MIPAKTHUECKUX PEIICHUN
B IIOBCEIHEBHOM KU3HMU,
OCBOEHHUE CIOCOOO0B pEIIeHHs Pa3IUYHbIX 33/lad C SBHO 33JaHHON (QHU3UYECKOW MOJENblO0, 33/a4, MOAPa3yMEBAOIIUX CaMOCTOSITENILHOE CO3JaHHe
¢bu3nveckoil MosieNH, aieKBaTHOW yCIOBHUSM 33/1a4H;
MOHUMaHKue PU3NYECKUX OCHOB M MIPUHIIUIIOB IEHCTBUS TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO CPELY;
OBJIAJICHUE METOAAMU CAMOCTOSITEIIHHOTO IJIAHWPOBAHUS U TPOBEACHHS (U3MYECKHX OSKCIEPUMEHTOB, aHAM3a M WHTEPIPETaluu HHGOpMAIHH,
onpeereHus: JOCTOBEPHOCTH MOJYUYEHHOI'O PE3yibTaTa;
CO3/IaHKE YCIIOBHUM JUIsl pa3BUTUSI YMEHHMM TPOEKTHO-UCCIIE0BATEILCKOM, TBOPUECKOH 1€ATEIbHOCTH.

Ha n3yuenue ¢usuku (6a30Bbli ypOBEHB) Ha YPOBHE CpeHEro odiero odpazoBanus orBoauTcs B 10 kiacce 68 yacos (2 yaca B HeZIemI0)

[Ipemiaraemsrii B mporpamme o (pusuke nepeyeHb Ja00paTOPHBIX U MPAKTUIECKUX paOOT SIBIISETCS PEKOMEHIOBAHHBIM, YUUTENb JENIaeT BEIOOD
MIPOBE/ICHUS J1TAOOPAaTOPHBIX PadOT M OMBITOB € YYETOM MHIMBHUIYATIbHBIX 0COOEHHOCTEH 00yJaroIIXCs.

COJAEP)KAHUE OBYYEHU

Pa3neu 1. ®usnka U MeTOABI HAYYHOIO NIO3HAHUS

®dusuka — HayKa o npupojae. Hayunbie MeTo1bl O3HAHUS OKpY:Karoliero Mupa. Poib sxcnepuMeHTa U TeOpUU B MPOLIECCe MO3HAHUS TPUPO/IBI.
DKcIepUMEHT B (hU3HKe.

MonenupoBanue pusnueckux siBiIeHui u nmpoueccos. Hayunsie runotessl. @usndeckrie 3aK0HbI U TEOPUU. [ paHULIBI TPUMEHUMOCTH (PU3NUECKUX
3aKkoHOB. [IpuHIUI COOTBETCTBUS.

Ponb 1 MecTo pu3uKu B pOpMUPOBAHUN COBPEMEHHOM HayYHOU KapTUHBI MUpPa, B IPAKTUYECKON AESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

AmHanorosble ¥ IU(POBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE TaTUUKH.
Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBrxkeHrne. OTHOCUTENBHOCTh MEXaHHUYECKOTO IBMkeHUs. Crucrema otcuéra. Tpaekrtopus.

[lepemerienue, cKOpoCTh (CpeiHsAs CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MaTepHaJbHOW TOUKM, UX MPOEKIMH HAa OCH CHUCTEMBI
koopauHar. ClIoKeHUe NEPEMEIICHUN U CII0)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE ABIKeHUE. [ paduKku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITYTH U TIepEMELICHUS
MaTepUaIbHOU TOUKH OT BPEMEHHU.

CBobOogHOe nazieHne. Y CKopeHrne CBOOOTHOTO TaIeHUSI.



KpuBonuneiriHoe nBuxkeHue. J[BMKEHHE MaTepUAIbHOM TOYKH IO OKPYKHOCTH C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb,
nmuHeiHas ckopocTh. [lepruon u gacroTta odpamienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpoucCTBa U MPAKTUYECKOE MPUMEHEHHE: CITUIOMETP, ABUKEHUE CHAPSIOB, LICTTHBIE U peMEHHBIE TIepeaadH.

Jlemoncmpayuu

Mogenb cucTemMbl 0TCUETA, WILTIOCTPAIM KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[IpeoOpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGimotenue IBYKEHUS Telia, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

W3mepenue yckopeHus CBOOOIHOTO MaCHHUS.

Hanpasnenue ckopocTH npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUSA C LIENIbIO ONPEAECIEHNUS MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXY ITYTSMU, IPOHACHHBIMH TEJIOM 32 MOCIEA0BATENIbHbIEC PABHBIE IPOMEXYTKH BPEMEHH ITPU PAaBHOYCKOPEHHOM
JBH>)KEHUHU C HAYAIIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue nBHKeHUS AapUKa B BI3KOM KUIKOCTH.

N3yuenne nBukeHus tena, OpPOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHOCcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. MHEpuanbsHbele CHCTEMBI OTCUETA.

Macca rena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HeroToHa fu1st MaTepuanbHoi Touku. Tpetnii 3akoH HproTOHA 17151 MaTepUanbHbIX
TOYCK.

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

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

Tpenne. Buabl Tpenus (mokos, cKoibxeHus, kadeHusi). Cuna tpenusa. Cyxoe TpeHue. Cuila TpEHHSI CKOJIBKEHHMS U CUJIA TPEHUS TOKOS.
Koaddumment tperus. Cuna CONpoTUBICHUS TIPH IBIXKCHUH TeJla B )KUIKOCTH WIIH Tase.

[ToctynarensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [lineuo cuibl. Y ciioBus paBHOBECHS TBEPAOTO Tena.

TexHUYeCcKre yCTPOMCTBA M MPAKTUYECKOE TPUMEHEHUE: MOIIUITHUKHN, TBUKEHUE NCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEepUUH.

CpaBHeHME Macc B3aUMOJIEHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue Cuil.



3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIuu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnmoBus paBHOBecHs TBEPIOro Teyia. Buapl paBHOBECHS.

Yuenuueckuii skcnepumenm, 1abopamoptuie pabomol

N3yuenue nBuxeHust Opycka 1o HAKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3MHOBOM 00pasiie, oT ux JnedhopMaluu.

HccenenoBanue ycinoBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Nmnynec MarepuanbHOM TOYKM (Te€na), CUCTEMBbl MAaT€pHalIbHbIX TO4eK. MMIynabC cuibl U M3MEHEHHE MMIIYyJbCca Teja. 3aKOH COXPaHEHUs
HMITyJbCca. PeakTUBHOE IBU)KEHHE.

Pabota cuibl. MOITHOCTH CHJIBI.

Kunernyeckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 U3MEHEHIN KUHETUYECKOM SHEPTUH.

[TorennmaneHast saeprus. [loreHnmansHas sHEPTUS YIpyro AehOpMUPOBAHHOHN MPYKUHBL. [loTeHIMaNbHAs SHEPTrHs Teja BOJIM3U MOBEPXHOCTH
3emun.

[ToTeHunanpHbIe U HEMOTEHLIMATIbHBIE CHIIBI. CBSI3b pa0OTHl HEMOTEHUIUATIBHBIX CUJI C U3MEHEHHUEM MEXaHUYECKOM 3HEPTUU CUCTEMBI Tel. 3aKOH
COXPAHEHHUS MEXAaHUUYECKON SHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnuyeckue ycTpoiicTBa U MNPaKTUIECKOE IPUMEHEHNE: BOJLOMET, KONIEP, MPYKUHHBIN TUCTOJIET, ABMKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

[lepexoxa moTeHIIMATBEHON SHEPTUN B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yuenne abCoONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHHNEM MEXaHWYECKOW SHEPTUH Tejla Ha MIPUMeEpPE PACTKEHHUS] pE3MHOBOTO JKI'yTa.
Paszpnen 3. MoaekyasipHast GU3MKa 1 TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopun

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KHHETUYECKOW TEOPUH U MX OMBITHOE 00OCHOBaHME. bpoyHoBckoe mpmxkenue. dubdysus. Xapakrep
JIBYDKEHUS U B3aMMO/ICHCTBHSI YaCTHIL BelecTBa. MOEH CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TNl U 00BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX
Mozenen. Macca u pazmepsl Mosnekyn. KomnuectBo Benectsa. [locrosanas ABoraapo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mogenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETUYECKON TEOpUH MJealbHOro ra3a. AOCOIOTHAs TeMIepaTypa Kak Mepa
CpeaHEeld KMHETHYECKOM SHEPruu TEIUIOBOrO JABMKEHHMS 4vacTul rasa. lllkana temmneparyp KenbBuHa. 1'a3oBble 3aKOHBI. YpaBHeHUE MeHeneeBa—
Knaneiipona. 3akon Jlanbrona. M3omponecchl B ueanbHOM ra3e ¢ OCTOSHHBIM KOJMUYECTBOM BelllecTBa. [ paduueckoe npencraBieHNe H30IPOLIECCOB:
U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbITHI, 10Ka3bIBAOLIME JUCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu MOJIEKYJl OPraHUYEeCKUX COeITMHEHUH.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JIBHXKEHUS.

Mogens onbita LltepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS.

Mopaeinb, HIUTFOCTPUPYIOILAs IPUPOY JABJICHUS ra3a HA CTEHKU COCY/a.

OnpIThI, HIUTIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUS UI€aJIbHOTO ra3a, U30IpOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpEeHUH 00bEMa KOMHATHI, IaBJICHUS U TeMIepaTyphl BO3/lyXa B HEHl.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHamuueckas cuctemMa. BHyTpeHHsIs1 SJHEpTHsl TEPMOIMHAMUYECKON CHUCTEMBI U cITOocO0bI €€ n3MeHeHus. KoamuecTBo TemnoTsl U pabora.
BHyTpeHHss 3HEprusi 0THOATOMHOTO UACAIBHOrO ra3a. Buasl Temonepenayun: TEIIONPOBOAHOCTh, KOHBEKIMS, U3IYYEHHE. Y IENbHAs TEINIOEMKOCTD
BemecTsa. KoamyecTBo TEIOTHI pH TEIUIoNepeaaye.

[Tonatue 00 anmabatHoM mnpouecce. [lepBblii 3akoH TepMoAMHaMUKHU. [IpuMeHeHMe mepBOro 3akoHa TEPMOAMHAMUKM K H3O0MPOLECCaM.
I'padnueckas uHTepnperanus paboThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJIE.

TeruoBbie mMamuHbl. [IpuHIMOBL AeiicTBUs TemioBblx MamuH. [IpeoOpa3oBanHus sHepruu B TerwioBbIX MamuHax. KosdduuumeHnT noneznoro
neiicTBus TerioBoit MamuHel. Llukn KapHo u ero ko3 duiimenT nonaesHoro AeHcTBHs. DKOIOTHYECKHE TPOOIEMBI TEIII0IHEPT €THKH.

TexHUuyeckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHHE: IBUTATEh BHYTPEHHETO CropaHusi, ObITOBOI XOJIOAUIBHUK, KOHAULIKOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPIrUu Tella MpU COBEPILIEHUU PabOThI: BBUIET MPOOKU M3 OYTBHIIKM MO JAEHCTBHEM CXKATOTO BO3JlyXa, HarpeBaHHE
a¢upa B TaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALIHS).

V3MeHeHne BHYTpEHHEH dHEprun (TeMIiepaTypsl) Teja Mpu Terionepeaaye.

OmnsIT 0 aguabaTHOMY PACHIMPEHHUIO BO3/IyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Monenu mapoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOT'O IBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul



N3Mepenne yienbHOU TeMIOEMKOCTH.
Tema 3. Azpecammuvie cocmoanun eeujecmea. DPazoevie nepexoonvt

ITapooOpazoBanue u KoHaeHcauus. Mcnapenue n kunenue. AGCONIOTHAS U OTHOCUTENbHAS BIAXKHOCTh BO3ayxa. HacelenHsli nap. Y aenbHas
TEIUIOTa NapooOpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

Teépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KpUcTauioB. JKuakue kpucrtamisl. CoBpeMEHHbIE MaTepUallbl.
[TnaBnenue u KpucTaUIM3anus. Y JesbHas TeruioTa riasneHus. Cyonumarusi.

VYpaBHeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA M TNPAKTHUYECKOE MPUMEHEHHE: THTPOMETP M IICUXPOMETP, KaJTOPUMETp, TEXHOJOTMH MOJIYYCHHS COBPEMEHHBIX
MaTepUajoB, B TOM YUCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kurnenve npu NOHMKEHHOM JaBIICHHH.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIABJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTAIJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopule pabomuol

M3mepeHne OTHOCUTENBHOM BIaXKHOCTH BO3IyXa.
Paznen 4. DaekTpoauHaMunka

Tema 1. dnekmpocmamuxa

OnexTpuzanus Tel. OJeKTpUuecKui 3apsia. JBa Buaa aeKTpuyeckux 3apsaoB. [IpoBOJHMKH, AMAIEKTPUKHA WU TOJYHNPOBOAHUKU. 3aKOH
COXpaHEeHUs dJIEKTPUYECKOT0 3apsiaa.

B3aumopeiictBue 3apsanoB. 3akon Kymona. ToueuHbll 3MEKTpUYECKUN 3apsa. IDieKTpudeckoe moje. Hampsok€HHOCTD AIEKTPUYECKOTO TOJIA.
[IpuHUUMI Cyneprno3uIuK JIEKTPUUECKUX Mosel. JInHun HanpsKEHHOCTH SJEKTPUUYECKOTO MOJISL.

Pabora cun snexrpocratuueckoro mnons. Ilorenuuan. PasHocTs moreHiuanoB. [IpoBOJHUKKM M AMDIEKTPUKU B AJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpuueckasi IPOHULIAEMOCTb.

DnekTpo€MKOoCcTh. KoHIeHCaTop. DIeKTPOEMKOCTh TIIOCKOTO KOHAEHCATOpa. DHEPrus 3apsSKEHHOTO KOHJIEHCATOPa.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHWE: DSJIEKTPOCKON, JJIEKTPOMETP,
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMMMPOBATIBHBIN anmnapar, CTPyWHBIN PUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HaAIEKTPU30BAHHBIX TEI.

DNEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

QJICKTPOCTAaTUYCCKAA 3aluTa, 3a3€MIJICHHC



DIeKTpOoCTaTUYECKas 3allUTA.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTB JEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOPA OT IUIOLIAAM MUIACTUH, PACCTOSHUS MEXI1Y HUMU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii skcnepumenm, 1abopamoptuie pabomol

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtit 3nexkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKHU TOK. Y CJIOBHS CYIIECTBOBAHMS dIEKTpUuecKkoro Toka. Mcrounuku toka. Cuna Toka. [1ocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka 1enu.

DNEeKTpUUECKOE CONPOTUBIICHHUE. YJIeNbHOE CONpPOTUBJIEHHE BemiecTBa. llocienoBarenbHoe, MapajjieIbHOE, CMEIIAHHOE COEIMHEHUE
MIPOBOJIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymsi—JIeHia. MOIIHOCTE 3JIEKTPHYECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJIa M BHYTPEHHEE COMPOTUBICHUE HCTOYHUKA TOKA. 3akoH OMa /1715 TOJTHOM (3aMKHYTOM ) anekTpudeckoit nenu. Kopotkoe
3aMbIKaHUE.

DneKTpoHHAask MPOBOAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpUYeCKuii TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHAs U TPUMECHAs TPOBOAMMOCTE OMYIIPOBOIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoJHUKOBBIE TPHOOPHI.

DNEeKTpUYECKUI TOK B paCTBOpaXxX U paciuiaBax dJIEKTPOJIUTOB. DIEKTPOIUTHUECKAS JUCCOIHAIUS. DJIECKTPOIIU3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monuus. [lnazma.

TexHUYEeCKHE YCTPONUCTBA U MPAKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKA, dJIEKTPOHATpEeBaTEIbHBIE TPHOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBICHUS, BAKYYMHBIA THOJ, TEPMUCTOPBHI U (HOTOPE3UCTOPHI, MOTYNPOBOIHUKOBBIN AWOI,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenne critbl TOKa U HAPSDKCHHS.

3aBUCHMOCTDH CONPOTUBIICHUS LIMJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IJIOIIAX MTOMEPEYHOr0 CEYEHUs U MaTepuaa.

CmenmanHOE COETMHEHNE TPOBOHUKOB.

[IpsiMmoe n3MepeHne IMEKTPOABIDKYIIEH crutbl. KOpoTKOe 3aMbIKaHHE TATbBAHMYECKOTO JJIEMEHTA U OIlEeHKa BHYTPEHHET0 COMTPOTUBIICHHUS.

3aBUCHUMOCTbH COMPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

WckpoBoii pa3psa 1 IpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOIUMOCTH JHO/IA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.



W3mepeHue 31eKTpoIBUKYILEH CUIIbl HCTOUHUKA TOKA M €0 BHYTPEHHETO COMPOTHUBIICHHUS.

HaGumonenue anekrposnusa.

MesknpeamMeTHble CBSI3H

Nzyuenmne kypca ¢usuku 6azoBoro ypoBHs B 10 Kilacce OCYIIECTBISIETCS € YyYETOM COAEPIKATEIBHBIX MEKIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOIMH, XUMHUH, Teorpapuu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBI3aHHBIC C U3yYEHUEM METO0B HAYYHOTO MMO3HAHMS: SIBJICHUE, HAYUYHBIN (aKT, THIIOTE3a, (U3NUeCcKas BEIIMUHNHA,
3aKOH, TeOpHsl, HAOJII0AEHUE, SKCIIEPUMEHT, MOJCIUPOBAHKE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHNe CHCTEMBbl YpaBHEHMIA, JHHEWHas (yHKOWsA, mapadona, rumepbona, ux rpaduku u CBOHCTBA, TPUTOHOMETPUYECKHE
(GYHKLMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIHU HA OCH KOOPJHMHAT, CIOKEHHUE
BEKTOPOB.

Buonoeus: MexaHn4eckoe JBMXKEHUE B JKUBOM npupoze, 1udysus, ocMoc, TeII000OMEH KUBBIX OPraHU3MOB (BU/bI TEIUIONEpEau, TeIIOBOE
paBHOBECHE), SJCKTPUIECKUE SBICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEI,
KHJIKOCTEH U ra30B, MIEKTPHUECKUE CBOMCTBA METAIOB, AIEKTPOIUTHYECKAS JUCCOIMAIIUS, TAIbBAHUKA.

T'eoepaghus: B1a)XHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: ipeoOpa3oBaHNe JBWKCHUH C HUCIIONB30BAaHUEM MEXaHH3MOB, YUYET TPEHHsI B TEXHHKE, NOIIMITHHUKH, HCIIOJIb30BaHUE 3aKOHA
COXpaHEHMs HMMITyJiIbca B TEXHHKE (pakeTa, BOJAOMET M JApYrHe), JBUTATeNIb BHYTPEHHEro CropaHus, napoBas TypOuMHa, ObITOBOW XOJIOAMIIBHUK,
KOH/IUITUOHEP, TEXHOJIOTUH TOJYICHUSI COBPEMEHHBIX MaTE€pPHajIoOB, B TOM YHCJI€ HAHOMATEPHUAIOB, U HAHOTEXHOJIOTUH, dJIEKTPOCTaTHUECKas 3aIlInTa,
3a3eMJIeHHE JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBINA PUHTEP, 3JIEKTPOHArpeBaTeIbHbIe IPHUOOPHI, HIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAaHUKA.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI 1O ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUS
OcBoenne yueOHoro npeamera «Pu3nka» Ha ypoBHE CpellHEro oouiero oopasoBanus (0a30BbI YpOBEHb) AOKHO 00€CHEUUTh JTOCTUKEHUE
CIIEAYIOIINX JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX Pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOCHHS y4yeOHOro mpeaMera «Dusnka» MOKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS
PYKOBOJICTBOBaThCS C(HOPMHUPOBAHHOM BHYTPEHHEW MO3UIUEH TUYHOCTH, CHCTEMOH IIEeHHOCTHBIX OPHEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCXKICHU I,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOrO OOIIeCTBa, PACIIMPEHHE YXM3HEHHOTO OMbITA W OIbITA JEATEIBHOCTH B MPOIIECCEe
peann3ani OCHOBHBIX HAIPaBICHUH BOCIIUTATEIBHON AEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHUS:

cpOpPMHUPOBAHHOCTH I'PAKAAHCKON TIO3UIIMU 00YYAIOIIErocs Kak akTHBHOTO ¥ OTBETCTBEHHOT'O YJIEHAa POCCUIICKOTO 00IIeCTBa;

NPUHSITHE TPAJUIUOHHBIX O0IEUYEITOBEYSCKUX T'YMAHUCTUICCKUX U IEMOKPATHUECKHUX [IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JESATECIBHOCTh B MHTEPECAaX TPaKTAaHCKOTO OOIIECTBA, y4aCTBOBAaTh B CaMOYIPABJICHUH B 00pa30BaTEIbHON
OpraHu3aIumy;



YMEHHUE B3aUMOJIEHCTBOBATh C COL[MAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUM € UX (YHKLIMAMU M Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUA:

c(OPMHPOBAHHOCTH POCCUNCKOM IpaKIaHCKOW UACHTHYHOCTH, IATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHUE K FOCYIapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHHUSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CIIOCOOHOCTH OIIEHMBATH CHUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHHSI, ODUEHTUPYICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM
4lCIIe B AEATEIbHOCTH YUEHOT0;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyILIEro;

4)3¢TeTHYECKOr0 BOCIHTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAs SCTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETr0 (PU3NIECKON HAYKE;

5) Tpy10BOro BOCIIUTAHMS:

MHTEpPEC K Pa3UYHBIM cdepaM MpoPecCHOHATBHON NEeSITEIbHOCTH, B TOM YHCJE CBS3aHHBIM C (DM3MKOH M TEXHUKOHW, YMEHHE COBEpIIATh
OCO3HaHHBIHM BBIOOp OyaymIeil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (GU3KUKH HA IPOTSKEHUU BCEU KU3HU;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUS:

c(OPMHUPOBAHHOCTH 3KOJOTHYECKON KYJIbTYpPbI, 0OCO3HAHHUE I100aJIbHOTO XapaKTepa HKOJIOTHYECKUX MPoOem;

IUTAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUN B OKPYKAIOILIEH Cpelle Ha OCHOBE 3HAHMS LIeJIel YCTOWYHMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paciiipeHue OIbITa AESITEIbHOCTH HKOJIOTMYECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOLINXCS 3HaHUH 10 (U3HKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKON HAYKU;

OCO3HaHME IIEHHOCTU HAyYHOW AEATENbHOCTH, TOTOBHOCTh B IpoOIecce M3Yy4eHMs (PU3MKU OCYLIECTBIATH NMPOEKTHYIO U HMCCIEI0BATENbCKYIO
NesITeIbHOCTh UHIUBUAYAIBHO U B TPYIIIT
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC NelCTBUS
Ba3oBble Jlornueckue AeicTBHA:

CaMOCTOSITENILHO (POPMYITUPOBAThH U aKTyaIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEAEIATD LN AESITEIbHOCTH, 3a1aBaTh IApaMETPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;

pa3pabarbIBaTh IUIaH PELIeHUs IPoOIeMbl ¢ y4ETOM aHaIM3a UMEIOIIMXCSl MaTepUANIbHBIX U HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3Yy/IbTATOB LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUM NESTEIbHOCTH;

KOOPAMHUPOBATH U BBITOIHATH pabOTy B YCIOBHAX PEATbHOT0, BUPTYaJIbHOI'O 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE NIPU PEIIEHUH KU3HEHHBIX MPOOIEM.



Ba3oBble ucciaenoBarehLCcKue AeiCTBUA.

BJIJIETh HAYYHON TEPMHUHOJIOTHUEH, KITFOYEBBIMH MMOHATUSAMHU M METOJaMU (PU3NYECKON HAYKH;

BJaJIeTh HaBbIKAMHU Y4YEOHO-HUCCIIEJOBATEICKOM M IPOEKTHOH MAEATeNbHOCTH B 00JACTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB pEIIeHUs 3a/1a4 (PU3HUECKOTo COACpKAHUS, TPUMEHEHHUIO PAa3IMYHBIX METO/IOB ITO3HAHHUS;

BJIaJIeTh BUJAMU AEATEIBHOCTHU 10 MOJIyYEHHIO HOBOI'O 3HaHMS, €r0 MHTEPIpPETaLUy, IPeoOpa30BaHNUIO U IPUMEHEHHIO B PA3JIMYHBIX YUEOHbBIX
CUTYyallUsAX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX IPOEKTOB B 00JIaCTH (DUBHKH;

BBIABJIATh IPUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJU3UpOBaTh 3aJady, BbIABUIATb TUIIOTE3y €€ PEIICHUs, HAXOAWUTb AapryMEHThl I
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3aJaBaTh IapaMETPbl U KPUTEPUU PELLICHUS;

aHAJIN3MPOBATh MOJIYUYCHHBIE B XOJ€ PEUICHMs 3aJa4u Pe3ysbTaTbl, KpUTUUECKU OLICHUBATHh UX JOCTOBEPHOCTbH, IPOrHO3MPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYIUpPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM A€ATEIbHOCTH, B TOM YHCIIE IIPU U3Y4YeHUH (PU3UKH;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 110 (PU3HUKE B IPAKTUUYECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00s1acTel;

BBIIBUTaTh HOBBIE HJIEH, TIPEUIaraTb OPUTMHAJIBHBIE MIOAXOAbI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATUBHBIC PELLICHUS.

Paborta ¢ undopmanmeii:

BJIa/IETh HABBIKAMU MOJTY4YeHHs] HH(POpMaluu (PU3NUECKOTO COAECpPKaHUSI U3 UCTOUHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIAThH MMOUCK,
aHaJIM3, CUCTEeMATU3aLUI0 U HHTEPIPETalnio HHPOPMALIUU Pa3IMUHBIX BUJIOB U ()OPM NpE/ICTaBICHUS;

OLIEHHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCMOJb30BaTh CpeICTBA MH(MOPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUH B pEIICHMM KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpraHM3aIMOHHBIX 3a/1a4 ¢ COOJII0/IEHuEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH 0€30NaCHOCTH, TMTUEHBI, pECYypcocOepeKeHusl, IPaBOBbIX U ATHYECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUYECKOTO COJAEpKaHMS B PAa3IMYHBIX QopmaTax ¢ yuy€TOM HazHadeHHs] WH(OpPMALMU M LEJIeBOW ayAUTOPUHU, BHIOMpas
ONTUMAJIbHYIO (POPMY IPEJCTABICHNUS U BU3yaIH3allHH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

OCYILIECTBIIATH OOIIEHNE HA YpOKaxX (PU3HKHU M BO BHEYPOUHOH 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW M UHIAUBHIyalbHOMN paboThI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHCTBHI ¢ yU€TOM OOLIUX UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WiIeHA KOJJIEKTUBA;

IIPUHUMATD LEJM COBMECTHOW AESTEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JAEHCTBUS MO €€ NJOCTUKEHUIO: COCTABIATH IUIaH AEHCTBUM,
pacrpenenarb posid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 0OCYKAATh PE3yJIbTaThl COBMECTHOM padoThI;



OLICHHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXKJOT0 yYaCTHUKA KOMaH/bl B OOIIMI pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeaiaraTh HOBBIE MPOEKTHI, OLIEHUBATH UJICH C MO3UIIMH HOBU3HBI, OPUTUHAIILHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISATH MO3UTUBHOE CTPATETHYECKOE MTOBEACHNUE B PA3IMYHBIX CUTYAIHSIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHULIMATUBHBIM.
PeryasiTuBHbIe yHUBEpPCAJIbHBbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszaums:

CaMOCTOSITENIHO OCYHIECTBIIATh IO3HABATEIBHYIO CATEIBHOCTh B 00JacTH (PU3MKM M aCTPOHOMHH, BBIBISATH NPOOJIEMBI, CTaBUTh WU
dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJILHO COCTABIIATH IUIaH PELICHHs paCUETHBIX U KAUYECTBEHHBIX 3a/1a4, IUIaH BBIMOJIHEHUS IPAKTUUECKON pabOThl ¢ Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUII;

JaBaTh OIIEHKY HOBBIM CHUTYalIUSIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATOYTEHHIA;

JieTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CTIIOCOOCTBOBATh (POPMUPOBAHUIO H MPOSBICHUIO dPYIUIMH B 00IAaCTH (PU3HMKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYpPHBIH
YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAILHBIH MHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSM;

BJIa/IETh HAaBBIKAMHU I103HABATEIbHOU peQIEKCHMH KaK OCO3HAHUS COBEpUIAEMBIX JEUCTBUN M MBICIUTENbHBIX MPOIECCOB, UX PE3YJIbTAaTOB U
OCHOBAHHII;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU /1711 OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEIbHOCTH;

MPUHUMATH Ce0sl, MOHUMAas CBOU HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce MOCTMKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOECHMSI MPOTpaMMbl MO (U3HMKE A YPOBHSI CpEIHEro oOIiero ooOpazoBaHUs Yy
00y4arolUXCsl COBEPIIEHCTBYETCS YMOLIMOHAIBHBIN HHTEJUIEKT, IIPeIoiararolinii copMUpPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHUJCTh HAIPaBICHHUS pa3BUTHS COOCTBEHHOU
SMOILIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeTyJIUPOBAHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh aIaliTUPOBATHCS K
AMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKIIIOUAIOIIEH CTpEMJIEHUE K IOCTHKEHUIO LIETU U YCIIEXy, ONTUMU3M, HTHUIIUATUBHOCTh, YMEHHE JIEUCTBOBATH UCXOS U3
CBOHX BO3MOXKHOCTEH;



OMIIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHUE JAPYTUX, YYUTHIBATH €r0 HpPU OCYIIECTBICHUU OOIICHHMS,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAJBHBIX HAaBBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHS C JPYTHMH JIFOAbMH, 3200 THTHCS, IPOSIBISTH UHTEPEC U pa3periaTh
KOH(JIUKTBI.

HHPEIMETHBIE PE3YJIBTAT

K koH1y o6ydenus B 10 kyacce mpeIMeTHbIe pe3yibTaThl HA 0A30BOM YPOBHE J0JIKHBI OTpaXaTh () OPMUPOBAHHOCTD Y O0YUAIOLIMXCSl YMEHUH:

JIEeMOHCTPHPOBATh HA MPUMeEpax poiib U MecTo (GU3MKUA B (DOPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTUHBI MHpPA, B Pa3BUTHH COBPEMEHHOU
TE€XHUKU U TEXHOJIOTUH, B IPAKTUYECKOHN EATEIIbHOCTH JIFOJCH;

YUUTBIBATh TPAHUIIBI TPUMEHEHUS H3YYCHHBIX (DU3MYECKUX MOJICIICH: MaTepraibHas TOUKa, MHEpUUAIbHAS CUCTeMa 0TCUYETa, aOCOIIOTHO TBEPAOE
TeJOo, UJeaIbHbIN ra3, MOAEIN CTPOCHUS I'a30B, )KUIAKOCTEH U TBEPBIX T, TOUESUHBIH 3JEKTPUUECKU 3aps ]l IPU pelieHUH (PU3NYECKHUX 3aa4;

pacrio3HaBaTh (pU3MUECKUE SIBICHUS (MPOLECCHI) U OOBACHATh HX HA OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KHHETUIECKON TEOPUU CTPOCHUS
BEIIECTBA U JIEKTPOJUHAMUKN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBM)KEHUE, CBOOOAHOE NaJleHUe Tell, ABMKEHHE 110 OKPY>KHOCTH,
WHepIWs, B3auMoieiictBue tei, nuddys3usi, OpOyHOBCKOE TBMKEHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX TEJ, M3MEHEHHE 00bEMa Tell IPU HArPEBaHUU
(oxJaxJeHUHN), TEIUIOBOE paBHOBECHE, HCIIApeHHe, KOHACH CAlMs, II1aBJIeHHe, KpUCTANIN3al|sl, KUIIEHUE, BIaXKHOCTh BO3/lyXa, TOBBILICHNE JaBICHUS
ra3a Ipu €ro HarpeBaHUM B 3aKPbITOM COCYZE, CBA3b MEKIY MapaMeTpaMU COCTOSIHMS Ta3a B M30MpPOLECCax, NIEKTpHU3alus Tej, B3auMOJeHcTBUE
3aps70B;

OIHCHIBATh MEXAHUYECKOE JIBUKEHUE, UCTOIb3Ys (U3NYECKUE BEIMUNHBI: KOOPAUHATA, yTh, IEPEMEIIEHIE, CKOPOCTh, YCKOPEHHUE, Macca Tena,
CHUJIa, UMITYJIbC TeJla, KWHETHYeCcKast SHEpPIus, MOTeHIMAIbHAS SHEPIHsl, MEXaHU4YecKas padoTa, MeXaHW4ecKas MOIIHOCTb; IPU OMHCAHUU MPABUIBLHO
TpPakToBaTh (PM3NYECKUN CMBICI HMCIIOJIBb3YEMbIX BEIWYUH, UX 0003HAUYEHHUS W €IMHHULbI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTMMH BEINYMHAMY;

OIHCHIBATh U3yYEHHbBIE TEIIOBBIE CBOMCTBA TEJ U TEIJIOBbIE SIBICHUS, UCIIOIB3YS (PU3NUYECKUE BEIMYUHBL: JaBICHHE ra3a, TEMIIEpaTypa, CpeIHss
KMHETUYECKasi SHEPIUsl XaOTUYECKOTO JIBHKEHHSI MOJIEKYJI, CPEIHEKBAJApPAaTUYHAs CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSI DHEPIUs,
pabota rasza, kKo3((PUIMEHT MOJIE3HOTO ASHCTBUS TEMJIOBOIO JBUTATENS; IPU ONMUCAHUM MPABUIBLHO TPAKTOBATh (PU3UUYECKHUI CMBICI HCIIOIb3yEeMBbIX
BEJIMYMH, UX 0003HAUCHHS U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYHHY C APYTUMH BEJIHMUYMHAM;

ONMCHIBATh M3y4YEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA M AJIEKTPUUYECKUE SIBJIEHUS (TIPOLIECCHI), HCMOIb3Ys (PU3NUECKHE BETUYUHBIL:
NMEKTPUYECKUI 3apsifl, IEKTPUUYECKOE IOJIE, HANPsIKEHHOCTh IOJ, NMOTEHLMAT, PAa3HOCTh NOTEHLIMAJIOB; NPU ONMCAHWU NPABUIBHO TPAKTOBAThH
(bu3NYeCKnUi CMBICT MCITIONb3YEMbIX BETMYMH, UX 0003HAYEHUS M €UHHIIbI; YKa3blBaTh (POPMYJIbI, CBA3BIBAIOIIUE TaHHYIO (U3UYECKYIO BEIMYUHY C
JOPYTMMHU BEJTUYMHAMU;

aHAJIM3UPOBATh (PU3HUECKUE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys PU3NYECKUE 3aKOHBI U PUHIUIIBL: 3aKOH BceMupHoro Tsrotenus, I, |1 u 111 3akons
HproTOHA, 3aKOH COXpAaHEHHsS MEXaHMYECKOM HHEPrHMM, 3aKOH COXPAaHEHHUS HMITYJbCa, NPUHLUI CYNEPHO3ULMH CHJI, IPHUHLHUI PaBHOIpPaBUSA
MHEPLUHATIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KHHETUYECKYIO TEOPHUIO CTPOEHHS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b CPE/IHEN KMHETUYECKOM SHEpTuu
TEIUIOBOTO JIBUKEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMmIepaTypoil, IepBblii 3aKOH TEPMOIMHAMUKHU, 3aKOH COXPAaHEHHs AJIEKTPUYECKOTO 3apsia, 3aKOH
Kynona, pu 3ToM pa3nngarh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MATEMATUYECKOE BBIPAXKEHNE U YCIOBHS (TpaHULIbl, 001aCTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIMIIBI IEHCTBUS MaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOWUCTB; pa3anyaTh yCIOBHs UX O€3011aCHOTIO MCIIOJIb30BaHUS B
IMOBCEAHEBHOM KU3HU;

BBINOJIHATH 3KCIIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3NYECKUX SBJICHUH U MPOLIECCOB C MCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH, MpH
3TOM (GOpPMYIHPOBaTh MpoOIeMy/3a1ady U TUIIOTE3y Y4eOHOTO IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 00OPYAOBaHUs, TPOBOIHUTH
OIBIT U (POPMYJINPOBATH BBIBOJIBI;

OCYILIECTBIISATH MPSMBIE U KOCBEHHbIE H3MEPEHHSI (PU3MUECKUX BEIHMYUH, IPH 3TOM BHIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS M HCIIOIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUIA;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIMYMHAMU C MCIIOJIb30BAHUEM IPSIMBIX MU3MEPEHUH, IPU ITOM KOHCTPYHPOBAaTh YCTAHOBKY,
(buKcupoBaTh pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B BUJI€ TaOJIMI U IpaUKOB, A€IaTh BHIBOJIBI [10 PE3YJIbTaTaM UCCIIEIOBAHNUS;

coOmoaaThk npaBuia 0€30MacHOro Tpy/Ja MpH MPOBEICHUH HCCIENIOBAHUN B PaMKax y4eOHOTO HKCHEPUMEHTa, YU4eOHO-UCCIEeI0BATEIbCKONW H
IIPOEKTHOM JIeATEIbHOCTH C UCIIOIb30BAaHUEM U3MEPUTEIbHBIX YCTPOICTB U J1aOOPaTOPHOro 000PYyJ0BAHUS;

pemarh pacu€THBIE 3a7a9u C SBHO 33/1aHHON (PU3MUYECKON MOJIENBIO, HCIOIB3Ys (PU3MUECKUE 3aKOHBI M IPUHIIHIIB], HA OCHOBE aHAJIN3a yCIIOBHUS
3ajjauu BbIOMpPATh (PU3NYECKYI0 MOJEIb, BBIICNIATh (PU3MUecKHe BEIUMYUMHBI U (HOpMYJbl, HEOOXOAUMBIE Il €€ pelIeHMs], IPOBOAUTH Pacy€Thl U
OLIEHUBATh PEATLHOCTDH MOTYYSCHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHEI,

pelars Ka4eCTBEHHBIE 3a/ayd: BBICTPAMBATH JIOTMUECKH HEMPOTHUBOPEYMBYIO LEMOYKY PACCYXKACHHM C ONOPOM Ha H3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

HCIOJIb30BaTh MPH PEIIEHUHU YYEOHBIX 3a/1au COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAllUU U
Mpe/ICTaBlIeHNs] Y4eOHON M Hay4YyHO-NONYJISpHON MH(OpMALUU, MOJYyYEHHOW M3 Pa3IMYHBIX MCTOYHMKOB, KPUTHUUECKH aHAIU3UPOBATH IOJIYYaeM YIO
nH(pOpMaINIo;

MIPUBOJUTH NMPUMEPHI BKJIaJ]a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIET0 MUpPa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHI;

HCII0JIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHOW JKM3HM JJIs oOecrieueHus: 0€30IacHOCTH MpU OOpalleHuH ¢ mpudopaMu U
TEXHUYECKMMHU YCTPOMCTBaMU, Il COXPaHEHHsI 3I0POBbsI U COOJIIOICHUS HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKpYXKarollel cpere;

paboTaTh B IpyMIie C BHIMOJIHEHUEM Pa3INYHbIX COIMABHBIX POJIEH, MIIaHUPOBATh pabOTy rPYIIIbL, pallMOHATIBHO pacupeaessaTh 00I3aHHOCTH 1
IJIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYalUsX, aIeKBaTHO OLIEHUBATh BKJIA/l KQX/10I0 U3 YUaCTHUKOB IPYIIIBI B PELIEHHE PACCMaTPUBAaEMOM
POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumenoBanue pas3zaeiios u teM KonunyecTBo 4yacos
/i HIPOrpaMMBbI Becero  KonrponbHbie NabopaTtopHble
paboTs paboTbl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
1.1 ®wuszuka U METOJIbI HAYYHOTO TTO3HAHUS 1
Hroro no pazneny 1
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 12 1
2.2 ]JluHamuka 9 1
2.3 3akoHBI COXpaHEHHS B MEXaHUKE 5 1
Hroro no pazneny 26 3
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1  OcHOBBI MOJNIEKYIISIPHO-KHHETHYECKON 9 1
TEOpHUH
3.2 OCHOBBI TEPMOJIMHAMUKH 9
Hroro no paszneny 18
Paznen 4. JIEKTPOJANHAMUKA
4.1 DnekrpocTaTuka 12 1
4.2 TlocTosHHBIN 2NeKTpudeckuil Tok. Toku B 10 2
Pa3NIMYHBIX Cpeaax
Hroro 1o pasneny 22 2
OBLIEE KOJIMYECTBO YACOB I1O 68 9

I[TPOI'PAMME

OnexTponHble (1(poBHIE) 00pa30BaTENBLHBIE PECYPCHI

bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72

bubmuoreka LIOK https://m.edsoo.ru/7f41bf72
bu6muoreka [IOK https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK https://m.edsoo.ru/7f41bf72

bu6muoreka [{TOK https://m.edsoo.ru/7f41bf72

bub6muoreka [IOK https://m.edsoo.ru/7f41bf72

bub6mmoreka [ITOK https://m.edsoo.ru/7f41bf72
bubmmoreka [{OK https://m.edsoo.ru/7f41bf72


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

ITOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

Tema ypoxka Hata DneKkTpoHHbIe U(POBBIE
U3yUYCHUSI o0pa3oBaTeNbHbIE PECYPChI
1. ®usnka — Hayka o npupoze. Hayunble MeTO1bl HO3HAHUS OKPYXKAIOIEro MUpa. bubnuoreka [IOK
Ponb 1 MecTo Gu3HKH B JOPMUPOBAHUYU COBPEMEHHOI HAYYHOW KapTUHBI MUPA, B https://m.edsoo.ru/ff0c32e2
MPAKTUYECKOM JEeSATEILHOCTH JIIOICH bu6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6
2. Mexanunueckoe ABrxeHue. OTHOCUTEIbHOCTh MEXAaHUYECKOTO JIBUKECHUS. bubnuoreka [IOK
[Tepemerienue, CKOPOCTh, YCKOPEHHE https://m.edsoo.ru/ff0c3508
3. PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE bubnuorexa [JOK
https://m.edsoo.ru/ff0c3620
4. CraproBas TMarHOCTHKA
5. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBUKEHUE bubnnorexa [JOK
https://m.edsoo.ru/ff0c372e
6. Pemenue 3amau
7. CrnoxxeHue ckopocTei
8. CBoboaHoe najzieHne. Y cKkopeHrne CBOOOHOTO TaIeHus. bubnmoreka [JOK
https://m.edsoo.ru/ff0c39cc
9. JIBrokeHue Tena, OpOIeHHOTO TOPH30HTAEHO
10. JIBr>xeHue Tesa, OpOIIeHHOTO MO YIJIOM K TOPU30HTY
11. Pemenue 3amau



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

Tema ypoxka Hata DneKkTpoHHbIe U(POBBIE
U3y4eHUs o0Opa3oBaTeNbHbIE PECYPCHI
12. KpuBonuneiinoe npuxenue. [[BrokeHue MaTepraibHON TOUKHU 110 OKPY>KHOCTH [[PubmuoTexa [JOK
https://m.edsoo.ru/ffOc3ada]]
13. KonTponbhas padora «Kunemaruka
14, [Ipunuun otHOocuTenbHOCTH ['anunes. Muepuunanbubie cucteMsl otcyeta. [lepBbiii bubnunoreka [JOK
3akoH HproToHa https://m.edsoo.ru/ffOc3be8
15. Macca Tena. Cuna. [lpunnun cyneprno3unuu cui. Bropoit 3akon HeroToHa st bubnuorexa [JOK
MaTepHaIbHONU TOYKH https://m.edsoo.ru/ffOc3be8
16. Tpertnii 3akoH HproTOHA 7151 MaTEpUATIBHBIX TOYEK bubnnoreka [JOK
https://m.edsoo.ru/ff0c3be8
17. 3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTh bubnnorexa [JOK
https://m.edsoo.ru/ff0c3d00
18. Cuna ynpyroctu. 3akoH I'yka. Bec tena bub6nuorexa [IOK
https://m.edsoo.ru/ff0c3el8
19. Cuna tpenus. Koadpduunent tpenus. Cuna conpoTUBIEHUS IPU IBUKEHUH TeJa B bubnnorexa [JOK
JKUIKOCTH WJIU rasze https://m.edsoo.ru/ffOc3f76
20. Pemenue 3amau
21. [ToctynarenbHoe U BpalaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena. MoMeHT bubnnorexa [JOK
cuibl. [1nedo cunel. YcnoBus paBHOBeCHs TBEPAOTO TENa https://m.edsoo.ru/ffOc41a6
22. Pemenue 3amau
23. NMnynsc MmaTepralbHONM TOYKHU, CUCTEMBI MAaTEpUAIbHBIX TOUEK. IMIynbC CHIIBI. bubnnoreka [JOK
3aKOoH COXpaHEeHHUs1 UMITyNbca. PeakTuBHOE JABIMKEHHE https://m.edsoo.ru/ff0c43d6
24. Pabora 1 MmoutHOCTh cuitbl. KuHeTHueckast sHeprusi MaTepuanbHON TOUKH. bubmuorexa [IOK

Teopema 00 M3MEHEHNH KHHETUYECKON IHEPTUN

https://m.edsoo.ru/ff0c4502
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Tema ypoxka Hata DneKkTpoHHbIe U(POBBIE
W3Y4YCHUS o0Opa3oBaTeNbHbIE PECYPCHI
25. [Torennmansuas sHeprus. [loTeHnnanpHas SHepTHsl ypyro aeGopMupoBaHHON bubmuoreka [JOK
npykuHbl. [loTeHIIMaNbHAS SHEPTHs Tea BOJIU3U MOBEPXHOCTH 3eMITU https://m.edsoo.ru/ff0c461a
26. [[[ToTeHManbHBIE U HETIOTEHIIMATbHBIE CUITBI. CBSA3b PAOOTHI HETIOTEHIIMATBHBIX bubnuorexa [JOK
CHJI C U3MEHEHHEM MEXaHUYECKON SHEPTHU CUCTEMBI TeJl. 3aKOH COXPaHCHHSI https://m.edsoo.ru/ff0c478c
MEXaHUYECKON FHEPTuu]| |
217. KonTponbHas pabota no Teme «/{luHaMuka. 3aKOHBI COXpaHEHUSI B MEXAHUKE) bubnunoreka [JOK
https://m.edsoo.ru/ff0c4b74
28. OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopun. bpoyHOBCKOE bubnuorexa [JOK
npwkenue. uddysus. Xapakrep ABUKESHUS U B3aHMOJICHCTBUS YaCTHIL https://m.edsoo.ru/ffOc4dc2
BemiecTBa. MoJienu CTPOCHUS Ta30B, JKUAKOCTEH U TBEPABIX Tell
29. Macca monekyn. KomruectBo Bemectsa. [locTosiHHass ABoraapo
30. Tennosoe paBHoBecue. Temneparypa u e€ usMepenue. lllkana reMmneparyp
Lenbcusi. AGCONIOTHASI TEMITEpaTypa Kak Mepa cpelHeil KHHETHYEeCKOH SHepTHu
JIBUKESHHS] MOJIEKYII.
31. Wneanbhbiii raz B MKT. OcHoBHOe ypaBHeHne MKT bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde
32. VYpaBuenue MenneneeBa-Kianeiipona. ['a3oBbIie 3aKOHBI. bubmmoreka [IOK
https://m.edsoo.ru/ffOc511e
bu6mmorekxa [{OK
https://m.edsoo.ru/ff0c570e
33. Pemrenne 3agau
34. 3akoH JlanbTOHA.
35. Pemenue 3amau
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Tema ypoxka Hata DneKkTpoHHbIe U(POBBIE
U3y4eHUs o0Opa3oBaTeNbHbIE PECYPCHI
36. Kontponbnas padota Ne6 «OcroBsl MKT. "a30BbIe 3aKOHBI.»
37. BHyTpeHHss sHEprusi TEpMOAUHAMUYECKON CUCTEMBI U CLIOCOOBI €€ U3MEHEHHUS. bubnuorexa [JOK
Bupl terionepenaun. KonndyecTBo TeroTsl U padbota. BHyTpeHHSSI SHEPTUs https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO HJICAJIbHOTO ra3a bubnuorexa [JOK
https://m.edsoo.ru/ffOc5¢c36
38. VY enpHas TEIIIOEMKOCTH BellecTBa. KOIMYECTBO TEIUIOTHI TP TEILIONEpEaaye. bubnuorexa [JOK
YpaBHEHHE TEIIOBOrO OanaHca https://m.edsoo.ru/ffOc5¢c36
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820
39. [InaBnenue u KpucTauM3anus. Y aelbHas TeroTa miasienus. Cyonumanus bubnunoreka [JOK
https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
https://m.edsoo.ru/ffOc65f0
40. [TapooGpa3zoBanue u koHaeHcanus. cmapenue u kunenne. AGCOTIOTHAS U bubnuotexa [JOK
OTHOCHUTEJIbHAS BJIAYKHOCTh BO3/1yXa. HachIleHHbIH map https://m.edsoo.ru/ff0c63b6
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c64d8
41. Pemrenue 3amau
42. [TepBsIii 3aKOH TEPMOAMHAMUKH U €r0 TPUMEHEHHE K U30IpOoIeccam bubnmoreka [JOK
https://m.edsoo.ru/ff0c5efc
43. HeoOpatumocTs npornieccos B npupoae. Bropoii 3akon Tepmonnnamuku. [puHimn
neiicteus u KI1/] reruoBoii mamunsl|] Lukin Kapro u ero KIT/I/ Dxonoruueckue
MPOOJIEMBI TETIJIOIHEPTETUKH
44, Pemenue 3amau
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Tema ypoxka Hata DneKkTpoHHbIe U(POBBIE
U3y4eHUs o0Opa3oBaTeNbHbIE PECYPCHI
45. Kontponbnas padota nmo teme «OCHOBBI TEPMOJTMHAMHUKH bubmuoreka [JOK
https://m.edsoo.ru/ff0c6a50
46. DnekTpuzaius Tei. DIeKTPUIeCcKui 3aps. JBa Buaa sJIeKTpUIeCKUX 3apsioB. bubnuorexa [JOK
3aKOH COXpaHEHUS JICKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc
bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc
47. BsaumopeiictBue 3aps10B. 3akoH Kynona. ToueuHbli 351eKTpUUECKUN 3apsiy bubnuorexa [JOK
https://m.edsoo.ru/ffOc6ces
48. Pewenue 3amau
49. Hanpsix€HHOCTB 2stekTpruecKoro nois. IIpuHun cyneprno3unmum 3JeKTpUIECKUX bubnuorexa [JOK
noseid. JIuaun HanpsKEHHOCTH https://m.edsoo.ru/ffOc6df2
50. Pemenue 3amau
51. Pabota cun sanexktpocraruueckoro nodist. [loteniman. Pa3HocTs moTeHIMaIOB bubnuotexa [JOK
https://m.edsoo.ru/ff0c6f00
52. Pemenue 3amau
53. [[[IpoBOMHUKY U TUDIEKTPUKH B JIEKTPOCTATUIECKOM ToJie. JludmekTpudeckast bubmuorexa [JOK
MIPOHHUIIAEMOCTH || https://m.edsoo.ru/ff0c7018
54. [[QnekTpoémkocTh. KonaeHcaTop || 21eKTpoEMKOCTD MIIOCKOTO KOHAEHCATOpa. bubnmnoreka [JOK
DHeprus 3apsHKEHHOTO KOHIeHcaTopa ] | https://m.edsoo.ru/ff0c72c0
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126
55. Pemenue 3amau
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Tema ypoxka Hata DneKkTpoHHbIe U(POBBIE
U3y4eHUs o0Opa3oBaTeNbHbIE PECYPCHI
56. [[[TpunLMI ASHCTBUS U TPUMEHEHHE KOHIEHCATOPOB, KOMMUPOBAJILHOTO alapara,
CTPYHHOI0 IpUHTEpa. DJIEKTpOCTaTUYECKas 3alUTa. 3a3EMJICHUE
AIEKTPONpUOOpOoB]]
57. KonTponbHas pabota nmo Teme « IIeKTPOCTaTHKa».
58. DNEeKTpUUECKUN TOK, YCIOBUS ero cyuiectBoBanus. [loctosHubIi Tok. Cuia Toka.
Hanpsokenne. Conpotusiienue. 3akoH Oma Juis ydacTka Lenu
59. [[[TocnenoBarensHOE, MapauiebHOE, CMEIIAHHOE COSAMHEHNE TPOBOTHUKOB. bubnuorexa [JOK
JIaGoparopHas pabota «/3ydeHre CMEIIaHHOTO COCIMHEHHS PE3UCTOPOBY ] | https://m.edsoo.ru/ffOc74f0
60. Pemenue 3amau
61. PaboTa 1 MOIIHOCTE ANeKTpUUecKoro Toka. 3akoH [xoyms-JIenma bubnuotexa [JOK
https://m.edsoo.ru/ff0c7838
62. 3akoH Oma a11s moMHOM (3aMKHYTOM) anekTpuyeckoit nenu. Koporkoe bu6nuorexa [IOK
3ambikanue. JlJaboparopHas padota «M3mepenne 3/IC uCTOUHMKA TOKA U €rO https://m.edsoo.ru/ff0c7ae0
BHYTPEHHETO COIIPOTHBIICHUS»
63. DNeKTpOHHAs MPOBOAMMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS
METAJUIOB OT TeMmepaTypsl. CBEpXIPOBOAMMOCTD
64. [TonynpoBoiHUKH, UX COOCTBEHHAs U IpUMECHasi poBoAuUMOocTh. CBoiicTBa p—N- bubnnorexa [JOK
nepexoza. [loaynpoBogHUKOBBIE TPUOOPEI https://m.edsoo.ru/ff0c84ae
65. DJNeKTpUYECcKUil TOK B pacTBOpAx M paciijiaBax 3JIeKTPOIUTOB. bubmuorexa [IOK
DIEKTPOTUTHYECCKAS TUCCOIMAIINSA. DIEKTPOIIH3 https://m.edsoo.ru/ff0c82ba
66. DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB DJIEKTPUUECKUI bubmuorexa [JOK
TOK B razax. CaMocTOATeNbHbIN U HeCaMOCTOATENbHBIN pa3ps. Monuus. [Tnazma https://m.edsoo.ru/ffOc84ae
bu6mmoreka [IOK

https://m.edsoo.ru/ff0c86fc]]
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Tema ypoka

Jara

N3YUYCHUA

DJeKTpOHHbIE U(PPOBBIC
00pa3oBaTeNbHBIC PECYPCHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

67.

KonTponbnas pabota o Teme «IlocTosiHHBIN AnekTpudeckuii Tok. Toku B
pPa3IUYHBIX CPEaaxX»

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

68.

PezepHbiit ypok. O6o6maronuii ypok mo remam 10 kimacca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c
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