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HOACHUTEJBHASA 3AIIMCKA

IIporpamma no ¢u3uke 0a30BOro ypoBHs Ha YpOBHE CpeAHEro oOIiero oopazoBaHMs pa3paboTaHa Ha OCHOBE IOJIOKEHHHM M TpeOoBaHUU K
pe3ynbTaTaM OCBOEHHS OCHOBHOW oOpa3oBaTelbHON mporpammsbl, npeactaBieHHbIXx B PI'OC COO, a Ttakke ¢ yu€rom (denepanpHOil pabodeit
IpOTrpaMMbl BOCIIMTaHHUS M KOHIICTIUHM IpenojaBaHus ydeOHoro mpeaMera «Pusnka» B oOpa3oBaTeibHBIX opranuzanmsx Poccuiickoit ®eneparum,
peaIn3yIolX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBI.

CopneprkaHue nporpaMmsl 1o (pU3MKe HarpaBleHO Ha (JOPMUPOBAaHUE €CTECTBEHHO-HAYYHOM KapTUHBI Mupa oO0ydaromuxcsa 10—11 kimaccoB npu
oOyueHnn ux (pu3nke Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-ICSTEIBHOCTHOTO Moaxoja. IIporpamma mo ¢u3uke COOTBETCTBYET TPEOOBAHHSIM
OI'OC COO k mIaHUpYEeMbIM JUYHOCTHBIM, MIPEAMETHBIM M METAllpeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKXe YYUTHIBAET HEOOXOAMMOCTh
peanu3aly MEeXIPEIMETHBIX CBA3eH (U3UKU C €CTECTBEHHO-HAYUHBIMU Y4eOHBIMHU IpeaMeTaMu. B Hell onpenenstorcs OCHOBHBIE LENU W3Y4EHUS
(Gu3uKN Ha YpOBHE CpeAHEro o0uiero oopa3oBaHus, IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (PU3MKU: TMYHOCTHBIE, METAallPEIMETHbIE, IPEMETHBIE
(Ha 6a30BOM YpOBHE).

[IporpamMma no pusuke BKIHOYALT:

o IUTAaHUPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 6a30BOM YpOBHE, B TOM YHUCJIE IPEIMETHBIE PE3YyIbTaThl IO ToJaM 00y4eHus;

o cojepxanue yueoHoro npenmera «duznkay» mo rogam 00ydeHUs.

du3nka Kak Hayka 0 HanboJsee OOLMX 3aKOHAX MPUPO/IbI, BRICTYHAs B KaueCTBE Y4eOHOIo MpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIM BKJIaJ B
cucteMy 3HaHuUM 00 okpyxkaromeM wmupe. IkonbHBI Kypc (U3MKHM — CHUCTEMOOOpA3yIOIIMI Il €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
HOCKOJIbKY (DPM3MYECKHE 3aKOHBI JIeXKaT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX XUMHUEH, Ouonorueil, puznyeckoit reorpadueit 1 aCTpOHOMHEH.
Hcnonb30BaHue M aKTUBHOE NMPUMEHEHHE (PU3MUYECKUX 3HAHUM ompesenseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cepe SHepreTHKH,
TPaHCIIOPTa, OCBOEHHUSI KOCMOCA, MOJyUE€HUsI HOBBIX MaTepUaJIOB C 33JaHHBIMU CBOMCTBaMH M JIpyrux. M3ydyenue Gu3mMKkyu BHOCUT OCHOBHOW BKJIaJ B
(dbopMUpOBaHHE €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa OOydaromuxcsi, B (QOpMUpOBaHHWE YMEHHI NPUMEHATh HAYYHBIH METOJ TO3HaHUS IpPHU

BBITTIOJTHCHHUH MU y‘-Ie6HLIX HCCJIeIOBaHUM.



B ocHOBY kypca ¢u3HKHU Uil yPOBHS CpPEeIHEro o0mero o0pa3oBaHus MOJIOKEH Pl HlIeH, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHITUIIBI €T0
MOCTPOCHHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEW KypcC SIBIISICTCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPKHUT MaTepuall M3 BCeX pa3lesioB (U3HKH,
BKJTIOUAET KaK BOIPOCHI KIIACCHYECKOH, TaK K COBPEMEHHOMN (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca QU3HKU 00beIUHEH BOKPYr GU3MYECKUX Teopwil. Bemymum B Kypce sBIseTCS
dbopMupoBaHUEe IPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanoiaraeT UCHOIb30BaHNE TYMaHUTAPHOTO MOTEHIMaIa (PU3MUECKON HAyKH, OCMBICICHHE CBSI3U
pasBuTHs (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PCHUSCKUMHU, HPABCTBECHHBIMH M SKOJIOTHUSCKUMH MTPOOIIeMaMHU.

Hoes npuknaomnoti nanpaenrennocmu. Kypc (QU3MKKM Ipenanonaraer 3HAKOMCTBO C HIMPOKMM KPYrOM TEXHUYECKHMX U TEXHOJIOTMYECKHX
MPUIIOKEHUH U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peaansyercs MoCcpeCTBOM BBEICHHS 3JIEMEHTOB COACPKaHU, MOCBAIIEHHBIX YKOJIOTUYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PAa3BUTHEM TEXHUKH W TEXHOJIOTHA, a TakKe OOCYXKIEHHUsS MPOOJIeM palMOHaIBLHOTO MPUPOIOINOIB30BAHUS W 3KOJIOTUICCKOU
0€30I1aCHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpeAHero oOmero oOpa3oBaHus SBISAIOTCS (u3ndeckue Teopuu ((popmupoBaHue
MPEJICTABICHUI O CTPYKTYpe MOCTPOCHUs (PU3UUYECKON Teopuu, poiu (HyHIAaMEHTAIbHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O
MpUPO/Ie, TPAaHUIIAX MPUMEHUMOCTH TEOPHUH, IJIsi OTTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUHN U TIPOIIECCOB).

CucTeMHO-esATeTbHOCTHBIA MOAX0J B Kypce (PU3MKU pean3yeTcs MPEeXAe BCEro 3a CUET OpraHU3aIMH IKCIEPUMEHTATBHOM NIeATeTbHOCTH
oOyuatomuxcsi. [{nst 6a30Boro ypoBHS Kypca (HU3MKM — 3TO HCIHOJIB30BAHUE CHCTEMbI (POHTANBHBIX KPATKOBPEMEHHBIX HKCIEPHUMEHTOB U
1abopaTOpHBIX PaboT, KOTOPHIE B MporpaMMe 1o GU3NKe 00BEAMHEHBI B OOIIHI CITMCOK YYEHUYECKUX MPAKTHYECKUX paboT. BrineneHune B ykazaHHOM

nepeyHe J1abopaTopHbIX pabOT, MPOBOAMUMBIX Ui KOHTPOJS M OLEHKH, OCYILECTBISETCS y4aCTHHUKAaMU oOpa30BaTENbHOrO Ipoliecca UCXOAS W3



0COOEHHOCTEH TUIAHMPOBAHUS M OCHameHWs KaOunera ¢usuku. Ilpm sTOM obOecneunmBaeTcs OBNaJEHUE OOYYAIOIIMMUCS YMEHUSIMH IPOBOJHUTH
KOCBEHHbIE U3MEPEHUS, UCCIIE0OBAHUS 3aBUCUMOCTEN (PM3NUECKUX BEJIMUYUH U IOCTAHOBKY OIBITOB I10 IPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bbosblioe BHUMaHME yeIseTcsl PeLCHUIO pacuETHBIX M Ka4eCTBEHHBIX 3ajad. [Ipu aToM Ui pacdy€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3aJjauu
C SIBHO 33/IaHHOW (PU3NYECKON MOJENbI0, MO3BOJSIONINE MPUMEHITh U3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3lena Kypca, Tak U
UHTETPUPYS 3HAHUS W3 PAa3HBIX pa3fenoB. J[s KadecTBEHHBIX 3a7ad MPHOPUTETOM SBISIOTCS 33aJaHUS Ha OOBSICHEHHE NPOTEKaHUs (PU3MUECKUX
SBJICHUH U NIPOLIECCOB B OKpY XKarolllel Ku3HHU, TpeOyrolue BbIoopa GU3NIECKO MOIEH Ui CUTYyallud IPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpebosanusimu ®PI'OC COO k MaTepualibHO-TEXHUYECKOMY OOECIeueHHMI0 y4eOHOro mpoiecca 0a3oBbIi YpOBEHb Kypca
¢u3uKy Ha ypOBHE CpeHero o0iero 00pa3oBaHus JOJDKEH U3Y4aThCs B YCIOBHUSAX MPEIMETHOTO KaOMHETa (PU3UKHU HITH B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHeTa MPeMETOB €CTECTBEHHO-HAYYHOTO IUKIIA. B kabuHeTe (hu3uKu TOMKHO OBITH HEOOXO0IMMOE J1adopaTopHOEe 000PYAOBAHHE ISl BBIITOTHEHHS
yKa3aHHbBIX B IporpaMMe 1o (pU3MKe YIeHHYECKUX MPAKTUUYECKUX padoT U IEMOHCTPAILMIOHHOE 000PYAOBaHHE.

JleMOHCTpalMOHHOEe 000pynoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHLUIOM MUHMMAJIbHON JTOCTATOYHOCTH U OOECIEYMBAET IOCTAHOBKY
NEPEYHCIICHHBIX B TMporpaMMme 1o (U3MKe KIFOYEBBIX JIEMOHCTPAIMI JJIs MCCIEIOBAHMUS WM3YYaeMBIX SIBJICHHH W MPOIECCOB, SMIUPUYECKHX U
(GyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopatopHoe 00opynoBaHME Ui YYEHHUUECKUX MPAKTUYECKHX PaboT (GOopMHpYeTCs B BUJAE TEMATHUYECKMX KOMILJIEKTOB M OOECIeYMBaeTCs B
pacuére OJHOTO KOMIUIEKTa Ha JABYX oOydaromuxcs. TemaTuyeckue KOMILIEKTHI Ja00opaTOpPHOro OOOpYJOBaHUS JOJDKHBI OBITH MOCTPOEHBI Ha
KOMITJIEKCHOM HCIIOJIb30BaHIH aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX H3MEPHUTEIHHBIX CUCTEM B BHJIE IU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIETSIMU U3yYEHUS PU3MUKU B 001IIEM 00pa30BaHUU SIBJISIOTCA:

. dopMHpoBaHHE HHTEpeca U CTPEeMJIEHUS OOy4arollMXCs K HAaydHOMY H3YYEHHUIO MPUPOJbI, Pa3BUTHE HUX HHTEIUIEKTYaJbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH;

. pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAHUS U (POPMUPOBAHUE UCCIIEI0BATEIBCKOIO OTHOIIEHHS K OKPYKAIOIINUM SIBIICHUSM;

. dbopMupOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHUsI OCHOB CTPOCHHS MaTepUH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKU;



. ¢dopmupoBaHrEe YMEHUN OOBACHATH SBJICHHS C UCIIOJIB30BaHUEM (PU3MUECKUX 3HAHHUN M HAYYHBIX JOKA3aTeIbCTB;

. (dopmMHpoBaHUE MPEICTABICHUH O POIH (PU3UKH JUTS Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.

JlocTukeHue 3TUX Liejeld obecneunBaeTcs pelleHueM CIEAYIOIIMX 3ajad B MpoLecce U3y4eHUs Kypca (PU3MKM Ha YpPOBHE CpPEIHEro oOuiero
o0Opa3zoBaHus:

o npruoOpeTeHne CUCTeMBbl 3HaHUHM 00 O0ImMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKIOYAs MEXAHHKY, MOJIEKYISIPHYIO
(Gu3uKy, 3IEKTPOAUHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI acTpO(hU3HKHY;

. (dopMHpoBaHHE yYMEHHUI NPUMEHATh TEOPETUYECKUE 3HAaHUS A OObSICHEHUS (U3MYECKUX SBJICHUN B NPUPOAE U Ul HPUHATHUSL
MPAKTUYECKUX PEIICHUI B IOBCEITHEBHOM KU3HU;

o OCBOCHHE CIIOCOOO0B PEIICHHS PA3IMYHBIX 3334 C SBHO 33/IaHHON (PU3UUECKON MOJIENbI0, 33714, MOIPa3yMEeBaIOIINX CAMOCTOSITEIHLHOE
co3zianue (hu3nyeckoi MOJAEIH, aIeKBaTHOM yCIOBUSAM 3aJauy;

. HOHUMaHWe (U3NYECKUX OCHOB M IPUHIMIIOB JIEHCTBUS TEXHUYECKUX YCTPOHCTB M TEXHOJIOTMYECKHUX IPOLECCOB, UX BIUSHUSA Ha
OKPY’KaIOLIYIO Cpeny;

o OBJIaJICHUE METOJaMU CAMOCTOSATEIbHOTO IUIAHWPOBAHMUS M NPOBEIACHUS (U3MUYECKHUX SKCIEPUMEHTOB, aHAINW3a U HHTEPHpPETaluu
UH(pOPMaLKK, ONPeAeTIeHHs JOCTOBEPHOCTH MOIYYEHHOTO Pe3yibTara;

o CO3/1aHME YCIIOBUM JJI pPa3BUTHS YMEHUHN MPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOM NESTETLHOCTH.

Ha uzydenune ¢usuku (6a30Bblil ypoBeHb) Ha YPOBHE CpeAHEro ob1ero oopazoBanus orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B
Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[IporpamMma peanuzyercst ¢ UCHOIb30BaHUEM OOOPYIOBAHMS LIEHTPA €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM HampaBiieHHOCTH «Touka
pocTay.

[Ipemiaraemslii B mporpaMme 1o (Gpusmnke nepeyeHsb J1a00paTOpHbIX U MPAKTUYECKUX paboT SIBIISETCS PEKOMEH/I0BaHHBIM, YUUTENb JIeIaeT BHIOOD

IIPOBEJCHUS 1a00paTOPHBIX pabot )51 OIBITOB c Y4ETOM VHJIUBUYaTbHBIX ocobeHHocTel 00yYaromuxcs.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®usuka 1 METO1bl HAYYHOT'O MIO3HAHUS

®usuka — Hayka o npupoze. Haydnbsie MeToabI IO3HAHUS OKPYKAIOIIEro Mupa. Posb SKCIIepuMeHTa U TEOPUU B IPOLECCE TO3HAHUS IIPUPOJIBI.
DKcrepuMeHT B (pu3MKe.

MognenupoBanue (U3NUECKUX SBJICHUH M mpoueccoB. Hayunwle rumorte3pl. Pusndeckue 3aKOHbBI U TEOPHH. | paHUIBI MPUMEHUMOCTH
¢u3nyecknx 3aKoHOB. [IpUHIUI COOTBETCTBUS.

Poinb 1 MecTo pusuku B GOpMHPOBAHNN COBPEMEHHON HAyYHON KapTUHBI MUPA, B IPAKTHUECKON A TEITHHOCTH JIFOJICH.

Jlemoncmpayuu

Amnarnorosslie 1 IU(PPOBBIE U3MEPUTEIBbHBIE TIPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxeHre. OTHOCUTENbHOCTh MEXaHUUECKOT o IBHKeHus. Cucrema orcuéra. TpaekTopusl.

Ilepemerienune, ckopocTh (CpeHssl CKOPOCTb, MTHOBEHHAs! CKOPOCTb) M YCKOPEHHE MaTepUaIbHOM TOYKH, UX MPOEKIMH Ha OCH CHUCTEMBI
koopauHat. CrokeHue MepeMeIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE UM paBHOYCKOPEHHOE MpPSIMOJIMHENHOE MABM)KEeHHE. ['paduky 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U
NEpEMELICHNS] MAaTEPHAIbHON TOYKU OT BPEMEHH.

CBobosHOe nasieHne. Y CKOpeHrue CBOOOIHOTO MaIeHHS.

KpuBonnHueliHoe aBuxkeHue. [[BH)kKeHHE MaTepHaIbHON TOYKH IO OKPYKHOCTH C ITOCTOSIHHOW IO MOJYJIKO CKOPOCTBIO. YTJOBasi CKOPOCTb,

JuHeiHas ckopocTh. [lepros n yacrora obpamienus. [{eHTpocTpeMuTenbHOE yCKOpEHHE.



TexHudeckue ycTpoucTBa U NPAKTUUECKOE IPUMEHEHHUE: CIIUIOMETP, JIBUKEHUE CHAPSIIO0B, LIEITHBIE U PEMEHHBIE IIEpeayn.

Jlemoncmpayuu

Mopeinb cucteMbl 0TCUETA, MIUTFOCTPALIMS KHHEMAaTUYECKUX XaPAKTEPUCTUK JIBHIKECHHUSL.

[IpeoOpa3oBanue MBUKEHUN C UCIIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pe’KeHHOM ITPOCTPAHCTBE.

Habnronenue nmxenus Tena, OpOIIEHHOTO MO YITIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenue yckopeHus cBOOOIHOTO MaCHHUS.

Hamnpasnenue ckopocTy pu ABMKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

N3yueHne HEpaBHOMEPHOIO JBUKEHUS € LENbIO ONPEAEICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUST MEXAY MYTSAMH, HIPONMICHHBIMH TEJIOM 3a IIOCIENOBATENbHbIE paBHbIE IPOMEXKYTKH BpPEMEHU IIpH
PaBHOYCKOPEHHOM JIBM’)KEHHMH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenne nBukeHUs MAapUKa B BI3KOU KUIKOCTH.

W3yuenue ABMKEHMs Tea, OPOIICHHOTO FTOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunnun otHocuTensHOCTH ["anwites. Ilepsbiil 3akoH HeroToHa. IHEpIManbHble CUCTEMBI OTCUETA.

Macca tema. Cuna. Ilpunmun cynepno3unuu cuid. Btopoit 3akon HeioTona mis marepuanbHoM Touku. Tperuit 3akoH HproToHa st
MaTepHalbHbIX TOUEK.

3akoH BceMUpHOro Tsrorenus. Cuia tsokecth. [lepBasg kocMuyeckasi CKOpOCTb.

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



Tpenue. Bunel Tpenus (1mokos, ckojibkeHus, kadueHus). Cuiia tpenus. Cyxoe TpeHue. Cuia TpeHHS CKOJIBKEHHUS U CHUJIa TPEHMS IOKOS.
Koadpduument tpenus. Cuna CONpOTUBICHUS TPU IBUKCHUU TEJa B )KUIKOCTH UIIH rase.

[TocTynaTtenbHOe U BpalaTeabHOE IBUKEHNUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpaleHus. [linedo cuiibl. Y ciloBus paBHOBeCUS TBEPIOTO Tea.

TexHn4yeckue yCcTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: TOAIINITHUKY, IBUKCHUE HCKYCCTBECHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLUU.

CpaBHeHuE Macc B3aMMOJECHCTBYIOIUX TEl.

Bropoii 3akon HeroToHa.

H3mepenne cui.

CnoxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTHU OT Jie(OpMaLHH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U MAICHUU.

CpaBHEeHHE CHUII TPEHUS TIOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Buasl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIMX B IIPY>KUHE M PE3MHOBOM 00pa3lie, OT UX JedopMaluu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonwi COXPAHERUA 6 MeXaHUKe



Nmnynsc maTepualibHOM TOYKHU (T€Ja), CUCTEMbl MaTEepUAIbHBIX TOoueK. VMITylabC CHIIBI M M3MEHEHHE MMITYJIbCa Tejla. 3aKOH COXpaHEHUs
uMnyibca. PeakTuBHOE IBUKEHUE.

Pabora cuiibl. MOIIIHOCTh CHIIBL.

Kunerndeckast 23Heprus MaTepruaibHOM TOUYKH. Teopema 00 M3MEHEHUH KUHETHIECKON SHEPTUH.

[TorennmaneHas sueprus. [loTeHnmanbHas YHEPTUs yrnpyro AeopMUPOBAHHOW MPYKUHBIL. [loTeHIIManbHas SHEPTHS Tena BOJIM3U MOBEPXHOCTH
3emiu.

[ToTeHnuanpHbIe U HETTOTEHIIMATbHBIC CHITBI. CBS3b PAa0OTHI HEITOTEHIIMAIBHBIX CHJI C K3MEHEHHEM MEXaHHUECKOW SHEPTHH CUCTEMBI TNl 3aKOH
COXpaHEHHUS MEXaHUYECKOMN SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckue ycTpoucTBa U MPAKTHUECKOE IPUMEHEHUE: BOJOMET, KONIEP, MPY>KMHHBIA MTUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE ABMKEHME.

[Tepexon moTeHIIMANBHON SHEPTUN B KHHETHUECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1ab6opamopHuvle pabomol

N3ydenne abCcomOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

WccnenoBanue cBa3u pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOM SHEPruu Tejla Ha IPUMEpEe PacTsKEHUs PE3UHOBOIO XKIyTa.

Paznen 3. MonekynsipHas Gu3nKa U TEpMOJHUHAMHIKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUUECKOU MeopUl



OcCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPHH M WX ONBITHOE 00OCHOBaHWE. bpoyHoBckoe nBmxkeHue. Huddys3us. Xapakrep
JBUKCHHS U B3aMMOJCHCTBUS YacTHUI] BellecTBa. Mojenu CTpOeHUs ra3oB, XKHAKOCTEH M TBEPABIX Tel U 0OBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TemnoBoe paBHoBecue. Temmieparypa u e€ uzmepenue. Lllkana remneparyp Lenscus.

Mopenb uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKOW TEOPUHU HACATIbHOIO ra3za. AOCOOTHAs TeMIeparypa Kak Mepa
CpeHEe KMHETHMYECKOW 3HEpruy TEIUIOBOTO JBMXKEHMS vacTul rasa. lllkama temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHHe MeHaeneeBa—
Knaneiipona. 3akon JlaneTona. M3ompoiecchl B HA€aIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I 'padudeckoe mpeacTaBieHe H30MpPOIeCcCOB:
U30TepMa, 30X0pa, n30bapa.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE AUCKPETHOE CTPOCHHUE BEIIeCTBa, (PoTOrpaduu MOIEKy OPraHuYecKUX COeINHEHUM.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO ABHKEHHSL.

Mogens onbita lTepHa.

OnbITHL, TOKa3bIBAOIINE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBHS.

Moaenp, HIUTIOCTPUPYIOIIAs IPUPOTY AaBJICHHUS ra3a Ha CTEHKH COCY/a.

OMBITHL, WILTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSIHUSI U1€aTbHOTO Ta3a, U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHulie pabomul

Ompenenenne Macchl BO3yXa B KJIACCHON KOMHATE Ha OCHOBE M3MEPEHHI 00hEMa KOMHATHI, JaBJICHUS U TEMIIEPATYPhl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK]ly TapaMeTpaMH COCTOSIHUS pa3peKEeHHOT 0 rasa.

Tema 2. OcHosbl mepmMOOUHAMUKU
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TepmoannaMuyeckas cucreMa. BHyTpeHHSS SHEPrusi TepPMOIUHAMUYECKON CHCTEMBI U CIIOCOOBI € n3MeHeHus. KoarmuecTBo TemaoTsl U padora.
BHyTpeHHss 5HEprus 0JHOATOMHOIO MJEAJIBHOIO rasa. Buabl Temonepenayu: TEIIONPOBOAHOCTb, KOHBEKIMS, U3IIydeHHUE. Y IebHAsl TEIIIOEMKOCTh
BeniecTBa. KoanuecTBo TEMmIoTh Ipy TEILIONEpeaaye.

[Tonatue o6 aamabatHom mpouecce. [lepBblil 3akoH TepMonuHamMukH. [IprMeHeHHE MepBOro 3aKOHA TEPMOJMHAMHUKH K H3OIMPOIECCAM.
I'paduueckas naTepperanys paboThl rasa.

Bropoii 3akoH TepmoguHamMuky. HeoOpaTuMoCTh POIIECCOB B IPUPOJIE.

TennoBbie MamuHbl. [IpuHIMIBL AeHCTBUS TeIUIOBBIX MaiiuH. [IpeoOpa3oBaHus 3Hepruu B TEIUIOBbIX MamuHax. KoagduuueHT mnosezHoro
neiictBus TersioBoi MammHel. Llukn Kapao u ero koaddunmenT none3Horo AeHCTBHs. DKOIOTHYECKHE TPOOIEMBI TETUIOIHEPT ETHKH.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHUE: IBUTATellb BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIBHUK, KOHULIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEH 3HEpruu Teja MpU COBEPIIEHUH paboThl: BbIIET NPOOKH M3 OYTBUIKM MOA JEHCTBUEM CKAaTOro BO3/yXa, HarpeBaHHE
a¢upa B TaTYHHOH TpyOKe MyTEM TpeHUs (BUICOACMOHCTPALINS).

N3menenne BHyTpeHHEH 2HEPTUM (TEMIIEpaTyphl) TeNa MPpHU TEIIonepeaaye.

OmnbIT 10 aAMabaTHOMY PaCUIMPEHHIO BO3/yXa (OMBIT C BO3AYIIHBIM OTHHUBOM).

Monenu napoBoii TypOUHBL, ABUTaTeNsl BHYTPEHHET O CTOPaHusl, p€aKTUBHOI'O IBUTaTEsl.

Yuenuueckuii sxcnepumenm, 1abopamopHhvie pabomol

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecamnvlie cocmosanus eewecmea. Pazosvie nepexoovl

[TapooGpazoBanue u konaeHcanus. Vicnapenue u kunexnue. AGCOMIOTHAS U OTHOCUTEIbHAS BIaXXHOCTh Bo3ayxa. HachlmenHslil nap. Y nenbHas

TEIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.
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Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPONHs CBOMCTB KpucTamwioB. JKunkue xpucramisl. COBpEMEHHBIE MaTepUaIbL.

[MnaBneHue u kpucTayu3anus. Y 1eiabHas TeruioTa masicaus. Cyomumanus.
YpaBHeHHE TEMI0BOro OaraHca.
TexHu4eckue yCcTpoMCTBa M MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP M TICHXPOMETP, KAIOPUMETP, TEXHOJOTUH TMOJYYCHHUS COBPEMEHHBIX
MaTepHayioB, B TOM YKCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.
Ilemoncmpayuu
CBoiicTBa HACHIIIIEHHBIX TTAPOB.
Kunenue npu moHMKEHHOM JIaBJICHUU.
Crioco0Obl U3MEPEHHS BIAKHOCTH.
HaGroienne HarpeBaHus M IJIaBJICHUS KPUCTAJUTMYECKOTO BEIECTRA.
JleMoHCTpanusi KPUCTAILIIOB.
Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomul

I/I3MepeHHe OTHOCHUTEIBbHON BIaKHOCTH BO3ayxa.

Pazgen 4. DnexkrponrHaMuka

Tema 1. Dnexmpocmamuxa

OnexTpuzanus Ten. DNeKTpudeckuil 3apsn. J[Ba Buaa sneKkTpuueckux 3apsaoB. [IpoBOAHMKH, AMAIEKTPUKH W TOJYIPOBOJHUKH. 3aKOH

COXPAHCHUS SJICKTPUICCKOI'O 3aps/a.

BzauMmopeiictBue 3apsA0B. 3akoH Ky.]'IOHa. Toueunkblit BHCKTpI/I‘-ICCKI/Iﬁ 3apsna. QHGKTpI/I‘-ICCKOC II0JIC. HaHpﬂ)KéHHOCTL QJICKTPHUYCCKOI'O ITOJIA.

HpI/IHI_II/IH CYIICPIIO3UTINUHU IJICKTPUICCKUX nonei. JIunuu HaHpH)KéHHOCTI/I QJICKTPHUYCCKOIO IOJIA.
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Pabora cun anekrpocraruyeckoro moiis. [loreHnman. PasHocTs moreHnuanoB. [IpOBOMHUKH W IUAIEKTPUKH B AIEKTPOCTATHYECKOM TIOJIE.
HusnexTpudeckas IpOHUIIAEMOCTb.

OnektpoémkocTh. KongeHcaTop. D1eKTpoEMKOCTh INIOCKOI0 KOHJEHCATOpa. DHEPIus 3apsKEHHOr0 KOHJIEHcaTopa.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKON, SJIEKTPOMETP, SJIEKTPOCTAaTHYeCKas —3alluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KOHJCHCATOP, KOMUPOBAIBHBIN anmapar, CTpyHHbBIN IPUHTED.

Ilemoncmpayuu

VY CTpoiCTBO M PUHLIMI ACUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU3OBAHHBIX TEI.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 31E€KTPOCTATUUECKOM TOJIE.

DNeKTpOoCTaTUYECKas 3allUTa.

JIMDIEKTPUKH B DJIEKTPOCTATUIECKOM TOJIE.

3aBUCHUMOCTD AJIEKTPOEMKOCTH IJTIOCKOTO KOHEHCATOpa OT TIJIOMIAIU TUTACTHH, PACCTOSIHUS MEXTY HUMHU U IUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOopA.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomul

N3mepenne 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmosinnwiii snexkmpuueckuit mox. ToKu 8 paziuunbix cpeoax

DNEeKTPUYECKHM TOK. Y CIIOBHS CYIIECTBOBAHUS IIEKTPUUECKOro Toka. Mictounuku Toka. Cuia Toka. [IocTOSTHHBIHN TOK.

Hanpsioxenue. 3akon Oma aiig y4acTka Henu.

DNEKTPUUECKOE COIMPOTUBJIEHHE. YJIENbHOE COMpPOTHBIECHUE BemlecTBa. llocienoBarenbHOe, NapaliebHOE, CMEIIAHHOE COETMHEHUE

IMPOBOAHUKOB.
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PaGora snexrpudeckoro Toka. 3akon Jxoyns—JIeHa. MOIMIHOCTh 3JEKTPHYECKOTO TOKA.

DNeKTPOABUKYIIAsl CUjla U BHYTPEHHEE COIPOTUBICHUE UCTOUYHMKA TOKa. 3akoH OMa A1 OJTHOM (3aMKHYTOM) anekTpudeckoi nenu. Koporkoe

3aMbIKaHHC.

DneKTpOHHAas IPOBOJIUMOCTD TBEPIBIX METAJIIOB. 3aBUCUMOCTb COIPOTUBIIEHUS METAJIJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.
DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBosHuku. CoOCTBEHHAs U IPUMECHAs IPOBOJUMOCTb MTOJIYIIPOBOAHUKOB. CBoMcTBa p—N-niepexoza. IloaynpoBogHIKOBbIE TPUOOPBHI.
DNEeKTPUYECKU TOK B paCTBOPAX M pacIlaBax JIEKTPOIUTOB. DJIEKTPOIUTUYECKAS JUCCOLMALUs. DIEKTPOJIN3.

OnexTpuyuecknuii TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [Inasma.

TexHMUeckue yCcTpoicTBa U MPAKTHUECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKH TOKA, HJIEKTPOHATPEBATEIbHBIE TPHOOPHI,

QJICKTPOOCBCTUTCIILHBIC HpI/I60pr, TCPMOMCTP COIIPOTUBJICHH, BaKYYMHBIﬁ auoa, TCPMHUCTOPbI U (1)0T0pe3I/ICTOpLI, HOJ'IyrIpOBOI[HHKOBbIﬁ Aanon,

raJibBaHHKa.
Jlemoncmpayuu
N3mepenne cuiibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTD COIIPOTUBJICHUA HTUIMHAPUYCCKUX MMPOBOJHUKOB OT AJIMHBI, IIJIOMIAAXW MONICPEYHOI0 CCYCHHA U MaTCpuaja.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3MepeHue MEKTPOABIKYILEN cHilbl. KOpoTKoe 3aMbIKaHuE ralbBaHMUECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.
3aBUCUMOCTB COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 2JEKTPOIUTOB.

HckpoBoii pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol
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N3ydeHne cMemanHOro COeAMHEHNS PE3UCTOPOB.

N3mepenue 31eKTpOABIKYIIEH CHIIBI HICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habumonenue snekrposnusa.

MesknpeamMeTHble CBSI3U

Wzyuenmne kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kjacce OCYHIECTBISETCS ¢ YU4ETOM COJIEPIKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKH, OMOJIOTUU, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemnvle nowamusi, CBSI3aHHBIE C HM3YUYEHHEM METOJOB HAyYHOTO IO3HAHMS: SBIIEHUE, HAay4dHbIM (akT, rumoresa, (uznyeckKas
BEJIMYHMHA, 3aKOH, TEOPHUsI, HAOIIOICHHE, IKCTIEPIMEHT, MOJICTTMPOBAHUE, MOJICNb, H3MEPEHHE.

Mamemamuxa: penieHue CUCTEMBbl ypaBHEHUH, JMHEHHas (yHKOMsA, nmapadona, runepOoia, ux rpaduku U CBOWCTBA, TPUTOHOMETPHYECKUE
(GYHKIIMH: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPHI M WX MPOEKIMH HA OCH KOOPAHMHAT, CIIOKEHUE
BEKTOPOB.

buonocus: MexaHn4deckoe NBIKEHUE B )KUBOU mpupojae, TuPQy3usi, 0CMOC, TETUIOOOMEH KUBBIX OPTaHU3MOB (BHJIBI TETUIOTIEPEadn, TEITIOBOEC
PaBHOBECHE), DJIEKTPUUECKHE SBJICHUS B KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEI,
KHUAKOCTEN U Ta30B, MIEKTPUUYECKHE CBOMCTBA METAJUIOB, JIEKTPOJUTHYECKAs TUCCOLMALINS, TaJIbBAHUKA.

T'eozpaghus: BNaxXHOCTb BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHHH C HMCIIOIB30BAaHHMEM MEXAaHHU3MOB, YUET TPeHMs B TEXHHUKE, MOAIIMIHHMKH, UCIOJIb30BaHHUE 3aKOHA
COXpaHEHMsI UMIYJbca B TEXHUKE (pakeTa, BOJOMET U JApYrHe), JBUTATENb BHYTPEHHEIO CrOpaHUs, MapoBas TypOMHA, OBITOBOH XOJOIMIBHMUK,
KOHJUIIMOHED, TEXHOJIOTUH TMOJIyY€HUsI COBPEMEHHBIX MaTepHajoB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHUECKasl 3all1Ta,

3a3eMJICHUE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN IPUHTEDP, AIEKTPOHATPEBATEIBHBIE MPUOOPHI, JIEKTPOOCBETUTEHHBIE TPUOOPHI, TaThBaHUKA.
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11 KJIACC

Pazgen 4. DnekrponunaMuka

Tema 3. Macnummnoe none. SnexkmpomacHUMHAsL UHOYKYUSL

[TocTrosinubie MarHUTHI. B3anMoaelicTBre MOCTOSSHHBIX MarHuToB. MaruutHoe nose. Bekrop marautHol uHaykiuu. [IpuHimn cynepno3sunumn
MAarHUTHBIX 1ojed. JInHun MareuTHOM MHAYKUMKU. KapThHa JIMHUHA MarHUTHOW UHAYKUWH MOJIA IOCTOSHHBIX MArHUTOB.

MarnuTtHoe ToJIe TMPOBOAHUKA C TOKOM. KapThHa IMHMI WHIYKIMKW MarHUTHOTO TOJIA JUIMHHOTO MPSIMOTO IMPOBOJHMKA W 3aMKHYTOTO
KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKK ¢ TOKOM. OnbIT Opcrena. B3aumoneiicTBre IpOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOayJib U HallpaBiieHUe. J[BU)KeHUE 3apsKEHHOM YacTHIIbl B OJHOPOIHOM MarHMuTHOM noJje. Pabora cuiel Jlopenua.

SBneHue eKTPOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHON MHAYKIIMH. DICKTPOJBIIKYIIAS CHIIA MHIYKIHUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuun Papanest.

Buxpesoe snexrpuyeckoe moje. DIEKTPOABIKYIIAs CUJla MHAYKIIMH B POBOJIHUKE, JIBIKYIIEMCS MOCTYNATEIHHO B OJIHOPOTHOM MAarHUTHOM
noJe.

[IpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIIeHHE CAMOMHAYKIIUHU. DJIEKTPOABUKYIIAS CUJIa CAMOWHIYKIIMH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpPOWCTBA W TMPAKTUYECKOE TMPUMEHEHHUE: TOCTOSHHBIE MAarHUThl, JJIEKTPOMArHUTHI, AJIEKTPOJBHUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULl, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.
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OTKJIOHEHUE STIEKTPOHHOTO IMy4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIS.

B3anmMopeiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue IEKTPOMArHUTHON UHAYKIIUH.

IIpaBuiio Jlenia.

3aBUCUMOCTB JIEKTPOABUKYILEH CUIIbl UHIYKIUU OT CKOPOCTH U3MEHEHHUS MarHUTHOTO TIOTOKA.
SIBiIeHNE CAMOMHTYKIINH.

Vuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

N3ydyeHne MarHuTHOrO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanue necTBUS NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sSBIeHUs 31€KTPOMArHUTHON MHIYKIUU.

Paznen 5. Konebanust u BOTHbBI

Tema 1. Mexanuueckue u 31eKkmpomazHummusie Ko1eOaHus

Konebarenbnast cucrema. CBoOoaHble MexaHHueckue KoseOaHus. ['apmonHnyeckue konebanus. Ilepuon, uactora, ammnTtyna u Qasza
kosiebanuil. [Ipy>xuHHbIN MasTHUK. MaTeMaTHyecKUil MasTHUK. YpaBHEHUE rapMOHUYECKUX KosiebaHui. [IpeBpalieHre s3Hepruu mpu rapMOHHMUYECKU X
KOJICOAHUSX.

Konebartenpupiii koHTYyp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOAHHWS B HWICATHHOM KOJEOATeIbHOM KOHTYpe. AHAIOTUS MEXIY

MCXaHUYCCKUMHU U IJICKTPOMArHUTHBIMHA KOJICOAHMSIMH. CDOpMy.TIa Tomcona. 3akoH COXPAaHCHUS SHCPIrUn B HICAJIbHOM KoJie0aTeIbHOM KOHTYPC.
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[IpencraBienre o 3aryxawimux KojeOaHUsAX. BBIHYXKICHHBIE MexaHWUYecKue KosneOaHus. Pe3oHaHc. BwIHYXIIEHHBIE JJIEKTPOMArHUTHBIC
KOJIeOaHMSI.

[Tepemennsbiii Tok. CHHYCOUJATBHBIN TEPEMEHHBIN TOK. MOITHOCTh EPEMEHHOTO TOKa. AMIUIUTYAHOE U JEHCTBYIONIEE 3HAUCHUE CUJTBI TOKA U
HaAPSHKEHUS.

Tpancdopmarop. I[IpomsBoacTBo, mTepenada u TMOTPEOJICHHE OICKTPUYECKON DHEPTUU. OKOJIIOTUYECKUE PHCKH TMPU  IPOU3BOJICTBE
3JeKTpo3Hepruu. KynbTypa HCTOIb30BaHus DIEKTPOIHEPTHH B ITOBCETHEBHOM JKU3HHU.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: ANEKTPUUECKUI 3BOHOK, TeHEPATOp MEPEMEHHOI0 TOKa, JIMHUU 3JIEKTpornepeiad.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KojeOaTenbHONU cUCTEMBbI (IIPYKMHHbBIN UM MAaTEMaTUYECKUI MasTHUK).

Ha6moenue 3atyxaroniux kojaeOaHui.

HccnenoBanue CBOMCTB BEIHYX/ICHHBIX KOJICOaHHIA.

HaGmotenue pe3oHanca.

CB0OOOIHBIE 2TIEKTPOMATHUTHBIE KOJIEOAHMSI.

OcnumiorpamMmsl (3aBUCUMOCTH CHJIBI TOKA U HATIPSIKEHUST OT BPEMEHH ) JUIS SJICKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu nocnenoBareabHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH M KOHAEHCAaTOpa.

Mopenb TUHUY JJIEKTPOTIepEeIayn.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomsl

HccnenoBanue 3aBUCUMOCTH TEpHO/Ia MAIIbIX KOJeOaHUH rpy3a Ha HUTU OT JJIMHBI HUTH U MaccChl Tpy3a.

HccnegoBanue nepeMeHHOro TOKA B LIETIH U3 MOCIEI0BATENBHO COEIMHEHHBIX KOHIEHCATOPA, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaASHUMHbLE BOTHbL
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MexaHnueckue BOJIHBI, yclioBuUs pacripoctpanenus. [lepuosa. CkopocTh pacipocTpaHeHus U JJIMHA BOJHBL. [lonepeunble 1 npo10IbHbBIE BOJIHBI.
WuTepdepentus u nudpakiyss MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. I pomkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBI. YCJIOBUS M3IY4YEHUs AJIEKTPOMArHUTHBIX BOJNH. B3aumHas opueHTanust BektopoB E, B, V B anekTpomarHuTHOM
BosiHEe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MpeloMJIeHHe, moyspu3anus, audpaxnus, uarepdpeperms. CKOpocTb 3IEKTPOMarHUTHBIX
BOJIH.

[Ikana 37€KTpOMarHMTHHIX BOJIH. [[prMeHeHne 371eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIIB paIUOCBA3YU U TEIEBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUICH CpeIbl.

TexHnueckue ycTpoiicTBa U MPaAKTUYECKOE IPUMEHEHNE: MYy3bIKaJIbHbIE HHCTPYMEHTBI, YIbTPa3BYKOBasl TUarHOCTUKA B TEXHUKE U MEULIMHE,
panap, paauonpuEMHIK, TeIEeBU30p, aHTeHHA, TenedoH, CBY-meys.

Jlemoncmpayuu

OO6pazoBanue U pacpoCTpaHEHNE TTOTIEPEYHBIX U MPOJAOIBHBIX BOJIH.

Konebomeecs Teno Kak HCTOYHUK 3BYKA.

Habuntoienue oTpaskeHus: 1 MpeaoMIIEHUSsI MEXaHUYECKUX BOJIH.

Habmtonenue natepdepeHuy u Tuppakiini MEXaHHIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenue cBA31 rpOMKOCTH 3BYKa M BHICOTBI TOHA C aMIUIMTYI0M U 4aCTOTON KoJieOaHUH.

HccnenoBanue cBOMCTB 3J1€KTPOMarHUTHBIX BOJIH: OTpaskeHUE, PEIOMIICHHE, MOISpU3aius, UPpaKius, UHTephepeHIIHs.

Tema 3. Onmuxa

FCOMCTpI/I‘-ICCKaH OIITHUKA. HpHMOHHHCﬁHOe PacIpoCTpaHCHUC CBCTA B OI[HOpOI[HOﬁ cpeac. .Hy‘{ cBera. ToueuyHbIl HICTOYHHUK CBETA.
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OTtpaxkeHnue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoeHune n300pakeHuid B III0CKOM 3epKalie.
[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHs cBeTa. AOCOIOTHBIA TOKaszarenb npenomiieHus. [loaHoe BHyTpeHHee oTpakenue. [IpenenbHbii
YroJI OJIHOTO BHYTPEHHETO OTPaKEHUSI.
Hucnepcus ceeta. CloxHBIN cocTaB Oenoro ceera. L[Ber.
Cobuparomue u paccenBaronye JUH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHHE U ONTHUYECKAs crjla TOHKOHM JIMH3BL. [locTpoeHne n3o0paxenuii B
cOOMpAIOIINX U paccerBarONIMX JuH3ax. @opMysa TOHKOH JIMH3bL. Y BeIMYCHHE, JaBaeMOe JINH30M.
[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.
BonnoBast onrtuka. Martepdepenuus cBera. KorepeHTHble HCTOYHMKH. YCJIOBUS HAOMIOACHHMS MAaKCUMyMOB M MHHHMYMOB B
uHTEP()EPEHITMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.
Hudpakmus cera. JudpakuuonHas pemérka. YcioBue HAOMIOACHUS TIABHBIX MaKCHMYMOB IPHU TaJICHUU MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKITUOHHYIO PEIIETKY.
[Tonspuzanus ceera.
TexHudeckue yCTpoOMCTBA M MPAKTUUECKOE MPUMEHEHWEe: OYKH, Jyma, (oTroammapar, MPOCKIIMOHHBIA armapaT, MHKPOCKOI, TEIECKOTI,
BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS perIETKa, MOJISPOHI.
Jlemoncmpayuu
[IpsmonuHeitHOE pacpocTpaHeHne, OTpaKeHUe U pelomiieHue cBeta. OnTHueckue mpuoopsl.
ITonHoe BHyTpeHHEe oTpaxeHue. Moens CBETOBOAA.
HccnenoBanue cBOMCTB H300pakeHUIl B IMH3AX.
Mopenu MUKpOCKoOMa, TEIECKOIA.
Ha6monenue nntepdepeHium ceeta.

Ha6mronenue qudpakumum cBerta.
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HaGumonenue aucriepcuu cBera.

[TosydeHwue crieKTpa ¢ HOMOIIBIO TIPU3MBbI.

[TosydeHwue crieKTpa ¢ MOMOIIbIO AU(HPAKIIMOHHON PEIIETKH.
HaGmonenue nonsipu3aluu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol
H3mepenue nokaszares npeioMIICHHUS CTEKIIA.
HccnenoBanue CBOMCTB U300paKCHUH B JTMH3AX.

Hab6mronenue qucnepcuu cBeTa.

Paznen 6. OcHOBBI crienaTbHON TEOPUU OTHOCUTEIBHOCTH

I'panuipl IPUMEHUMOCTH KJIaccuYecKol MexaHuku. [locTynaTsl cienManbHON TEOPUHM OTHOCUTEIIBHOCTH: HHBAPUAHTHOCTh MOLYJISl CKOPOCTH
CBETa B BaKyyMe, IIPUHLIUII OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHH U COKpAIIeHUE AJINHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs3b Macchl ¢ BHGPFHGﬁ " UMITYJIbCOM perITI/IBHCTCKOﬁ HaCTHIIBI. 3Hepr1/1$[ IIOKO4.

Paznen 7. KBanToBas gusuka

Tema 1. Dnemenmout K8AHMOBOU ONMUKU

®oronsl. Dopmyna [Tnanka cBsi3u 3HEprun (HOTOHA C €r0 YACTOTOW. DHEPTHUS U UMITYIIbC (DOTOHA.

OtkpeiTe u uccnenoBanne (orodddexra. Ombitel A. I'. CroneroBa. 3akonbl porodddexra. YpaBHenue JDiiHmTeriHa mis Gotorddekra.

«Kpacnas rpanuma» ¢orodddexra.
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Hasnenue ceera. OnbiTel [1. H. JIeGenena.

XUMHUYECKOE JICCTBHUE CBETA.

TexHUYecKue yCTPOICTBA U MPAKTHYECKOE MPUMEHEHHE: (DOTOIIEMEHT, POTOAATYNK, COTHEUHAsI OaTapesi, CBETOAHO/I.

Ilemoncmpayuu

D013 PeKT Ha yCTAaHOBKE C IUHKOBOM MIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTtodddexra.

CBeToano.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pezepdopna no paccesHuto o -yactuu. Ilnanerapnas moxens aroma. Ilocrynatsl bopa. Usnyuenue u
norJionieHre (POTOHOB MPH MEPEX0JIe ATOMA C OJJTHOTO YPOBHS YHEPTHH HA APYroil. Buabl criekTpoB. CrieKTp ypOBHEH SHEPTHH aTOMa BOJOPO/IA.

Bonnossie cBoiicTBa yactull. Bonnsl ae bpoitns. KopnyckyisipHO-BOIHOBOU Jyanu3m.

CHnoHTaHHOE U BBIHYKJIEHHOE U3TyYEHUE.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: CIIEKTPAbHBIN aHAIN3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mognens omnbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6mronenne nuHelyaThIX CIIEKTPOB U3JIYICHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

HaGmronenne muaeidaToro cexkTpa.

22



Tema 3. Amommoe 50po

OKCIIepUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHMs sanpa. OTkpbiTHE paguoakTuBHOcTH. OnbiThl Pesdepdopna mo ompenenenuro cocraBa
pafuoakTUBHOrO n3nydyeHus. CBoiicTBa anbda-, 6era-, raMMa-u3iydeHus. BiausHue paguoakTHBHOCTH Ha )KUBbIE OPIaHU3MBI.

OTkpeiTHE IPOTOHA U HelTpoHa. HykinonHas Mmonens siapa I eitzendepra—MBanenko. 3apsn siiapa. MaccoBoe uucio saapa. M30Torsl.

Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amma-u3nydyeHue. 3aKoH paJuoakTUBHOTO pachaia.

DOHeprust CBA3M HYKJIOHOB B siipe. SInepHble cuibl. JlegekT Macchl siipa.

SAnepHsble peakuuu. [lenenne u cUHTE3 s1€p.

SAnepusliii peaktop. TepmosaepHblil cunTe3. [Ipobiembl u NepCcneKTUBHI SIEPHON SJHEPTETUKH. DKOJIOTHUYECKHE aCIIEKThI I€PHON SJHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeToapl HaOMIOACHUS M PETUCTPALINN DJIEMEHTAPHBIX YaCTHII.

®dyHnaMeHTaIbHbIE B3aUMOIeHCTBHS. EMUHCTBO hr3nueckoit KapTHHBI MUPA.

TexHuueckue ycTpoicTBa U IPaKTHUECKOE IPUMEHEHUE: 1I03UMETp, Kamepa BuiibcoHa, saaepHsblii peakTtop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HccnenoBanue TpekoB yacTHULl (110 TOTOBBIM (poTorpadusim).

Paznen 8. DneMeHTHI aCTPOHOMUH U aCTPOPHU3UKH
Oransl pa3BuTUs actpoHoMuu. [IpukinanHoe u MUPOBO33pEeHUECKOE 3HAUEHNE ACTPOHOMUH.
Bun 3Bé31H0T0 HeOa. Co3Be3us, IpKue 3BE3/IbI, TNIAHETHI, UX BUAUMOE JIBHKEHHE.

ConHeyHas cucrema.
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Connue. ConHeuHas akTUBHOCTb. McTounuk 3Heprun ConHua U 3BE37. 3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. JluarpaMma «CHEKTpaJbHbIN
KJIACC — CBETUMOCTBH». 3BE3/bl TJIABHOM IOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTbY» Ui 3BE3J TJIABHOM MOCIEAOBATEIBHOCTH.
Buytpennee ctpoenune 38€311. COBpEMEHHBIE IPEICTABICHUS O TPOUCXO0KICHUH U 3BOIOUMK CoJTHIA U 3BE3/. DTalbl )KU3HU 3BE3 .

Mnineunsiii [1yte — Hama T'anaktuka. [lonoxenue u newxenue Connua B [Namaktuke. Tunbl ranaktuk. Paauoranaktuku u kBazapbl. YEpHbie
JBIPBI B IPaxX rajlakTHK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa66ia. Pazoeranue raaktuk. Teopust bonbmioro B3peiBa. PenmnkToBoe n3irydeHue.

MacmrabHas cTpyktypa Beenennoil. Mertaranaktuka.

Hepewénnbie npodieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habnronenust HeBOOPYKEHHBIM TJIa30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX MPHUIIOKESHUN ISl OTIPEICIICHUS MTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/11si CEBEPHOT0 MOIylIapus U IpKue 3BE3/IbI.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro IlyTu.

O6o0061matoniee NOBTOPEHKE

Ponp ¢usuku u acTpoHOMHUM B YKOHOMHYECKOM, TEXHOJIOTHYECKOM, COMATBLHON U ATHYECKON cdepax MesTeTbHOCTH YelIOBEKa, POJib U MECTO
(GU3UKN ¥ aCTPOHOMHHU B COBPEMEHHOI HayyHOM KapTHHE MHpa, pojib (U3NYECKON Teopuu B (HOpMUPOBAHMM MPEACTABICHUN O (pU3NUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOI KapTUHBI MUpa B OOLIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBIECHUI 0 pUpOIe.

MexnpeamMeTHblie CBA3U

N3ydenue kypca ¢usnku 0azoBoro ypoBHs B 11 kjacce ocymiecTBisieTcs ¢ y4€TOM COJIEp’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€H ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemuvie nouamus, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAayYyHOTO IIO3HAHUS: SBIICHHE, HAy4HBIH (akT, rumnoresa, (u3nueckas

BCJIIMYMHA, 3aKOH, TCOPUA, Ha6J'II-O)IeHI/Ie, OKCIIEPUMEHT, MOACIIMPOBAHUC, MOACIIb, U3SMCPCHUC.
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Mamemamuxa: peumieHUE CHCTEMbl YPaBHCHHM, TPUTOHOMETpHUYECKHE (YHKIUU: CHUHYC, KOCHHYC, TaHI€HC, KOTaHT'€HC, OCHOBHOE

TPUTOHOMETPHUYECKOEC TOXACCTBO, BEKTOPBI KU UX IMMPOCKIMK HA OCH KOOPAHWHAT, CJIOKCHUC BEKTOPOB, IIPOU3BOJHBIC 3JICMEHTAPHBIX q)YHKHHﬁ, IMPHU3HAKH

1no100Ust TPEYroJIbHUKOB, OIPEeICHHE TUIONIA/IN TUIOCKUX GUTyp U 00bEMa Tel.

buonocus: mekTpudecKue SIBICHUS B )KUBOU MPUPOJIE, KOIeOaTeIbHBIE TBUKCHHS B )KHBOU MPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOU MPUPOJIE,

I[CFICTBHG paaranuvy Ha )KUBbIC OpTraHHU3MBbI.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeJ, MEXaHHU3Mbl OOPa30BaHMS KPUCTAITMYECKOW PEIIETKH,

CHeKTpaHBHBIﬁ aHaJIn3.

T'eoepaghus: MarHUTHBIE TIOJTIOCA 3€MIIH, 3AJICKH MAarHUTHBIX Py, POTOCHEMKA 36MHOM MOBEPXHOCTH, MPEICKa3aHNE 3eMIICTPICCHUN.
Texnonozusi: JMHUM DIIEKTPOIIEpENay, I€HEpaTop IEPEMEHHOI0 TOKa, JJIEKTPOABHUIATENb, WHIAYKIMOHHAs IeYb, pajnap, pajiuonpUEMHUK,

TCJICBU30DP, AHTCHHA, Te.]'[e(bOH, CBI‘I-HC‘IB, HpOGKHI/IOHHHﬁ alrapar, BOJIOKOHHAas OIITHKA, COJIHCYHasd 6aTape;I.
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NNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHMUS ITPOI'PAMMBI 1O ®U3UKE
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUS
OcBoenue yuebHoro mnpeamera «Pusnka» Ha ypoBHE cpeaHero oOmiero oopazoBanus (0a30BbIi ypOBEHB) AOKHO OOECTIEUUTH JOCTHUKEHHE

CICAYIOMUX JIUIYHOCTHBIX, MCTAIIPCAMCTHBIX U MMTPECAMCTHBIX 06pa3OBaTeJIBHBIX PE3yJIbTATOB.

JIMHHOCTHBIE PE3VYJIbTATBI
JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUs yueOHOro mpeamera «Du3uka» TOMKHBI OTpPakaTb TOTOBHOCTh M CHOCOOHOCTH OOYYaromIMXcs
PYKOBOJICTBOBATHCSI C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UIIMEH JTMIHOCTH, CUCTEMOW IIEHHOCTHBIX OPUCHTAINN, MO3UTUBHBIX BHYTPCHHHUX YOCKIICHUH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO ONBITA W OMbITa JCATEIHLHOCTH B IMPOIECCE
peanu3alnruy OCHOBHBIX HAIllpaBJICHUN BOCIUTATENbHOU I€ATEIbHOCTH, B TOM YUCIIE B YACTHU:
1) rpaXx1aHCKOTO BOCITUTAHUS:
e c(hOPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YJAIOIIETOCS KaK AKTUBHOTO U OTBETCTBEHHOT'O UJI€Ha POCCUHCKOTO OOIIECTBA;
e TPUHITHE TPAAUIIMOHHBIX O0IIEYEIIOBEYECKIX TYMAaHUCTHUECKUX U JEMOKPATHUECKHUX [IEHHOCTEH;
e TOTOBHOCTb BECTH COBMECTHYIO [IETEIILHOCTh B MHTEpecax TPa)kJTaHCKOTO OOIECTBa, YYacTBOBaTh B CAaMOYIPABICHUU B
00pa3oBaTeNbHON OpraHu3aIuy;
e yMEHHE B3aMMO/JIEHCTBOBATH C COITUABHBIMU MHCTUTYTaMHU B COOTBETCTBHH C UX (PYHKIIUAMH U Ha3HAYCHHUEM;
® TOTOBHOCTb K TYMAHUTApPHOM U BOJOHTEPCKOM JAEATENBHOCTH;
2) MaTPUOTHYECKOTO BOCIIUTAHUSL:
e c(hOPMUPOBAHHOCTH POCCUUCKOMN IPaKIAHCKON UACHTUYHOCTH, MATPUOTHU3MA;
e IICHHOCTHOE OTHONICHHE K TOCYIapPCTBEHHBIM CUMBOJIaM, TOCTH)KCHHUSIM POCCUUCKUX YUEHBIX B 0071aCTH (DU3HKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHHSL:
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e c(hOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO ITOBEICHNS;
e CIIOCOOHOCTH OILEHWBATh CHTYAllMI0O W NPUHAMATh OCO3HAHHBIC PEIIEHWs, OPHEHTHUPYSCh HAa MOPaIbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH, B TOM YHCJIE€ B JICATEIILHOCTH YYEHOTO;
e OCO3HAHHE JIMIHOTO BKJIAa B MOCTPOCHUE YCTONUMBOTO OYyIyIIIero;
4) 5CTETHYECKOTrO BOCIIUTAHHMS:
e OCTETHYECKOE OTHOIICHUE K MUY, BKIIIOYask 3CTETUKY HAYYHOT'O TBOPUECTBA, MPUCYIIETO (DU3UUECKON HAYKE;
5) TpyI0BOro BOCIIUTAHHMS:
e HHTEPEC K pasIMuHbIM chepam npodeccHoHaIbHON AESTENLHOCTH, B TOM YUCIIE CBI3aHHBIM ¢ (DM3MKOM U TEXHUKOU, YMEHHE COBEPIIAThH
OCO3HAHHBIN BEIOOP OymyIiel mpodeccuu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUTAHEI;
e TOTOBHOCTH M CIIOCOOHOCTB K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 001aCTH (PU3UKHU Ha TIPOTSHKEHUH BCEH KU3HM;
6) 5KOJIOrMYECKOro BOCIIMTAHHS:
e C(hOPMHPOBAHHOCTD SKOJOTHUECKOM KYJIbTYPhI, 0CO3HAHKE II00AIBHOIO XapaKTepa 3KOJIOMHIECKUX MPOOIIeM;
e IJJTAHUPOBAHHUE M OCYIICCTBICHUE ACHCTBUI B OKPYXKAIOIICH Cpeie Ha OCHOBE 3HAHMUS IIeJIel YCTONUNBOTO pa3BUTHS YEIOBEYECTRA,
¢ PACHIUPCHHUEC ONBITA ACATCIBHOCTHU SKOJIOTHYECKOH HAIpaBJICHHOCTHU HAa OCHOBC MMCIOIINXCA 3HAHUH 110 (1)I/I3I/IKC;
7) IEHHOCTH HAYYHOTO TIO3HAHUSL:
e c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS (PU3UIESCKON HAYKH;
e OCO3HaHME IIEHHOCTM HAy4YHOM JEATeNbHOCTH, TOTOBHOCTb B Tpollecce€ M3y4eHHs (UMK OCYILECTBIATH IPOEKTHYIO U

HUCCICAO0BATCIIbCKYHO ACATCIIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.
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METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTeabHBIE YHuBEpCaJdbHbIC y‘leﬁHBle JaeicTBUS

bazoBrie noruueckue HeﬁCTBHHI

CaMOCTOSITENbHO (POPMYITHPOBATH U AKTYyalIU3UPOBATh MIPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

ONpENENATh LENH IeATEIbHOCTH, 331aBaTh IapaMETPbl U KPUTEPUU UX TOCTUKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U POTUBOPEUUS B paCCMaTPUBACMbIX (PU3NYECKUX SIBICHUSAX;

pa3pabaThIBaTh IUIaH PEIIeHUs IPOOIEMBI ¢ YYETOM aHAlIM3a UMEIOLINXCS MaTepUaIbHBIX U HEeMaTepUalbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKU MTOCIEACTBUM IESATEIbHOCTH;
KOOPJMHUPOBATH U BBIIOJIHATH pab0Ty B YCJIOBUSAX PEalbHOI0, BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBYS;

Pa3sBUBATh KPCATHUBHOC MBIIIJICHUC ITPU PCIICHUU JKU3HCHHBIX Hp06JICM.

bazoBrie ncciaenoBarTeIbCKUe ACUCTBUS:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMHU MOHATHIMU H METOAaMU (QU3UIECKON HAYKH;

BJIQJIETh HaBbIKAaMH Y4e€OHO-HCCIIEI0BATEIbCKON U NMPOEKTHON AESITEIbHOCTU B 00JIaCTU (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB peIIeHus 3a1a4 (PU3HMUECKOro CoAepkKaHUs, IPUMEHEHHUIO Pa3IMUHbIX METO/IOB ITO3HAHHUS;

BJIAJICTh BUJAMU JESATEIBHOCTH MO MOJYYEHHUIO HOBOT'O 3HAHHUS, €r0 MHTEPIpETaLuH, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IHMYHBIX
y4eOHBIX CUTYaIUsIX, B TOM YHCIIE IPU CO3JaHUH YU€OHBIX POEKTOB B 00J1aCTH (PU3HKHY;

BBISIBJISITH [IPUYMHHO-CJIEICTBEHHBIE CBSA3M U aKTyaJU3UpOBaTh 3aJady, BBIABUIATH TMIIOTE3y €€ pelleHUs, HAXOAUTh apryMEHThI AJis
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh MIApaMETPbl U KPUTEPUH PEILICHUS;

AQHAIN3UPOBATh IOJIYYEHHBIE B XOJ€ PEIICHMs 33Jaud pe3yNbTaTbl, KPUTHUECKH OLIEHMBATH MX JIOCTOBEPHOCThH, HMPOTHO3MPOBATH
M3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTENbHON NEATEIILHOCTH, B TOM YHCIIE TPU U3yYECHUH (PU3HKY;
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JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (U3KKE B IPAKTHUECKYIO 001aCTh KU3HEACATEIILHOCTH;
YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIE UJIEH, NIPEJIaraTb OPUIMHAIbHbIE IIOAXO0/bI U PELLECHNS;

CTaBHUTb HpO6J’I€MBI " 3aa494, 1OIYCKAOIUC aJIbTCPHATUBHBIC PCIICHUA.

Pabota ¢ nuapopmanmeii:

BJIaJICTh HaBbIKAaMU NOJIY4YeHUs HHPOPMALUU (PU3UUECKOT0 COJCPkKAHUS U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYILECTBIISATh
MIOMCK, aHAJIN3, CHCTEMATU3AIMIO ¥ MHTEPIPETANI0 HHPOPMALIUU Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTH UH(OpMaLINY;

UCIIOJIb30BaTh CpeACTBa MH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJOTUH B PEIIEHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 337124 C COOJII0/IeHEM TpeOOBaHUN 3PrOHOMMKH, TEXHUKHM 0€30IacHOCTH, THTHEHBI, pecypcocOepexeH s, PaBOBbIX
U 3TUYECKUX HOPM, HOPM UH(POPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PM3NYECKOTO COJCpXaHMA B Pa3NUYHBIX (opMaTax ¢ y4y€TOM Ha3zHaueHUs MHGPOpMAlUU U LENEeBOH ayauTopuw,

BbIOMpast ONTUMAIbHYIO (hOpMY IPECTABICHNUS U BU3yalU3alllu.

KoMMyHMKaTHBHBIE YHUBEpCAJIbHbBIE YUeOHbIE AEHCTBUS:

OCYIIECTBIISATh O0IIEHNE HA YpOKax (PM3UKU U BO BHEYPOUHOH ACSITETHLHOCTH;

pacro3HaBaTh MPEINOCHUTKY KOH(IUKTHBIX CUTYAllUH U CMSATYATh KOH(DIUKTHL;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh M UCTIOJIh30BATh MPEUMYIIECTBA KOMAHIHOW U HHAUBUAYaTbHON pabOTHI,

BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX JIEHCTBUH C yUETOM OOIIUX UHTEPECOB M BOSMOXHOCTEHN Ka)/10T0 YjeHa KOJJIEKTUBA;
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IPUHUMATH €I COBMECTHOM [€ATENbHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH JEHCTBUS 1O €€ AOCTH)KEHMIO: COCTABJIATH IUIaH
NENCTBHM, pacpeaensaTh POIH ¢ y4€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KaY€CTBO CBOETO BKJIA/Ia M KAKIOT0 YYaCTHUKA KOMaH/IbI B OOIIMIA PE3yNIbTaT 10 pa3padOTaHHBIM KPUTEPHUSIM;

npeJyiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJICU C MTO3UIMH HOBU3HbI, OPUTHHAILHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B PA3JIMYHBIX CHUTYalUsX, MNPOSBISATH TBOPYECTBO U BOOOpakeHUE, OBITH

WHHUIIMAaTUBHBIM.

PerJ'IHTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—[l)le JaeiicTBUs

Camoopranuzarusi:

CaMOCTOSITEIILHO OCYIIECTBIISITh MMO3HABATEIBHYIO JCSITEILHOCTh B 00JIACTH (PM3UKH U aCTPOHOMHHM, BBISBIISITH MPOOJIEMBI, CTABUTh H
(dbopmMynHpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTaBIISAThH IIAH PEIIeHUs PAacUETHBIX M KaYeCTBEHHBIX 3ajay, IJIaH BHIMOJHEHHS MPAKTHUECKON paboThl ¢ y4EToM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPENOUYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAIIUSIM;

pacupsaTh paMKy y4eOHOTO IIpeIMeTa Ha OCHOBE JINYHBIX MPEANOYTEHHIA;

JIeNIaTh OCO3HAHHBINM BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMUPOBAHUIO M TPOSIBICHUIO IPYIAUIIMU B 00J1acTU (DU3UKH, TTOCTOSTHHO TOBBIIIATH CBOW OOpa30BaTENIbHBIA U

KYJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAIBHBIN UHTEIIJIEKT:

JAaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTUBEI B ACATCIIbHOCTb, OICHUBATHE COOTBETCTBUC PE3YJIBTATOB LCIISAM,
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e BIAJCTh HABBIKAMU TO3HABATENFHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHI U MBICIIUTENBHBIX MPOIIECCOB, UX PE3YIBTATOB
1 OCHOBaHUH;

e JCIIOJIB30BATh MPUEMBI pe(hICKCHH AJISl OLICHKH CUTYAIHH, BBIOOpAa BEPHOTO PEIICHUS;

e YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PEIIECHUS 110 UX CHIKEHHUIO;

e [IPUHMMATh MOTHBBI U apIYMEHTHI JPYTUX [IPHU aHAJIN3E PE3yIbTaTOB JESTEIbHOCTH;

e TMPUHHUMATH ce0sl, MOHNMasi CBOM HEJOCTATKU U JOCTOMHCTBA,

e [IPUHMMATh MOTHBBI U apIYMEHTHI IPYTUX [P aHAJIN3E PE3yIbTaTOB JESTEIbHOCTH;

e TIpU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIMOKH.

B mpouecce AOCTMKEHHSI JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOrpamMMbl MO (U3MKE UIsI YPOBHS CpenHero oOmiero oOpa3oBaHHS Yy
00y4aroIuXxcsi COBEPIICHCTBYETCSI SMOLIMOHAIBHBIN UHTEIUIEKT, IpeAnonaraionuil chopMupoBaHHOCTb:

e CaMOCO3HaHUs, BKIIIOYAIOILEr0 CIIOCOOHOCTh TOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BU/IETh HAIIPABICHUSI Pa3BUTHsI COOCTBEHHOM
HMOIIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0¢€;

e CaMOpEryJIMpOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, yYMEHHE IPHHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEIEHHE, CIOCOOHOCTh
a/lanTHPOBATHCS K SIMOLIMOHAIBHBIM U3MEHEHHUSAM U MPOSABIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpeMIICHNE K TOCTHKEHHUIO LEJIU U YCIIeXy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JI€HCTBOBATh
WCXO/IS U3 CBOUX BO3MOYKHOCTEH;

e DMIIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMAaTh AMOLMOHAIBHOE COCTOSHUE APYIMX, YYUTHIBATh €r0 IPU OCYHIECTBICHUU OOLICHMS,
CIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

®  COIMAIBHBIX HABBIKOB, BKIFOYAIOIINX CHOCOOHOCTH BBICTPAaUBATh OTHOIICHUS C APYTHMH JTFOJBMH, 3a00THTHCS, IPOSIBIISTh HHTEPEC U

paspeniaTh KOH()IUKTHI.
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HNPEIMETHBIE PE3YJIbTATBI
K kxonny oOyuenuss B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaxkaTh COPMHPOBAHHOCTb y O0ydaromuxcs
YMEHUM:

e JIEMOHCTPUPOBaTh Ha NpUMEpPaX poib U MecTo (U3UKH B (OPMHPOBAHWU COBPEMEHHOW HAyYHOH KapTHUHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN AESATEIBHOCTHU JIIOJEH;

e YYMUTHIBATH IPAHUIBl NPUMEHEHHUS H3YYEHHBIX (HU3MUECKUX MOJEJIeH: MaTepuanbHas TOYKa, HHEpLMalbHAas CUCTEMa OTCYETa,
abCOJIIOTHO TBEPIOE TEJIO, WICATbHBIN Ta3, MOJENIN CTPOCHUS Ia30B, XKHUJIKOCTEH M TBEPABIX TeJ, TOUCUHBIH SJIEKTPUUYECKMH 3apsij MpH pelleHHH
bu3nUecKuX 3a1a4;

e pacrno3HaBaTh (U3NYECKHE SBICHUS (IIPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAHHWKH, MOJIEKYIISIPHO-KHHETHYECKOW TEOPUH
CTPOEHUS BEIIECTBA M 3JIEKTPOJMHAMHMKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JBM)KEHHE, CBOOOJHOE MaJieHHe Tell, ABHKEHHE I10
OKPY’KHOCTH, UHEpLUs, B3auMmojieiicteue tein, 1uddysus, OpoOyHOBCKOE JABHKEHHE, CTPOSCHHE JKUIAKOCTEH U TBEPIBIX Tel, U3MEHEHUE 00bEMa Tell Ipu
HarpeBaHuu (OXJaXJEHUH), TEIJIOBOE paBHOBECUE, HCIAPEHUE, KOHJEHCAlMsl, IUIaBJIEHUE, KPUCTAJUIM3ALMs, KHUIIEHUE, BIAXXHOCTh BO3]yXa,
IIOBBIIICHNE JABJICHUS ra3a MPH €ro HArpeBaHWU B 3aKPBITOM COCYJIE, CBSI3b MEKIY IapaMETPaMH COCTOSHMS ra3a B M30IPOIECcCcax, JIEKTPU3 AL Te,
B3aUMOJICHCTBUE 3apsA/10B;

e OIUCBHIBaTh MEXAaHUYECKOE JIBUKEHHE, UCMONb3ys (pu3nueckue BENMYMHBL: KOOpAUHATA, MYyTh, NEepeMeleHHe, CKOPOCTh, YCKOPEHHE,
Macca Tenia, CUia, UMIYJIbC Teja, KHHETUYeCcKask SHEeprusi, MOTeHIIMaIbHasl SHEeprus, MexaHndyeckas paboTa, MeXaHH4ecKasi MOIIHOCTh; MPU ONUCAHUH
IPAaBWJIBHO TPAKTOBAaTh (PM3NYECKUN CMBICI HCIONb3YEMbIX BEIMYUH, X OOO3HAYEHMS] U €IUHMIIbI, HaXOJUTh (DOPMYIIbI, CBA3BIBAIOIINE JTaHHYIO
(pu3uUecKyI0 BEIMYMHY C IPYTHMH BEINYUHAMUY;

e OIUCHIBATh U3yUYCHHBIEC TEIIJIOBbIE CBOICTBA TEJ M TEIJIOBBIC SIBIICHUS, UCIIONB3Ys (PU3NUECKHE BEIMYUHBI: JaBlIeHHE ra3za, TeMuepaTypa,

CpECOHAA KHMHCTUYCCKAsA SHEPTHUA XaOTHUYCCKOro ABMKCHHUSA MOJICKYJI, CPCAHCKBaApaTUYHadA CKOPOCTb MOJICKYJI, KOJIUYCCTBO TCIJIOTHI, BHYTPCHHAA
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sHeprus, pabora rasza, KOX(QQHUIMEHT IMOJE3HOTO AEHCTBHS TEIUIOBOTO [BUTATEINS; NMPU OMHMCAHUHM NPABUIBHO TPAKTOBATh (DU3MUYECKUI CMBICIH
UCIIOJIb3YEMbIX BEJIMUYUH, UX 0003HAUEHUS U €AMHULIbI, HAXOAUTh (hOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTUMH BEJIMUMUHAM;

e OIUCHIBATh U3YYEHHBIE FTEKTPUUECKUE CBOMCTBA BELECTBA M IEKTPUUECKUE SBIECHUS (IIPOLECCHI), UCIONb3Ysl (PU3NUYECKHE BEIMYHUHBI:
IEKTPUYECKUN 3apsAll, NIEKTPUYECKOE I10JI€, HANPsLKEHHOCTH I0JI, NOTEHIMAN, Pa3HOCTh IOTCHIMAJIOB; IPHU OINUCAHUM IIPABWIBHO TPAaKTOBATh
(U3UUECKU CMBICIT UCIONIB3YEMbIX BEIMYUH, UX 0003HAYCHUS W €AMHHUIIBI, YKA3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C
JAPYTrUMU BEJIMYUHAMU;

e aHAJIM3UPOBATh (PU3UUECKUE MPOLECCHI U SBJICHUS, UCTIONb3Ys (PU3MUECKUE 3aKOHBI M MPUHIUIBI: 3aKOH BCEMUPHOro Tarotenus, I, II u
III 3akoHB!I HhrOTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW SHEPIUH, 3aKOH COXPAaHEHHsI UMITYJIbCA, IPUHIUI CYNIEPIIO3ULUHU CUJI, IPUHIM I PAaBHOIIPABUS
MHEPUUAIBHBIX CUCTEM OTCUYETA, MOJEKYIAPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS BELIECTBA, Ia30BbIC 3aKOHBI, CBA3b CPEIHEN KMHETUYECKOM dHEPIUuu
TEIUIOBOTIO JBMKEHMsI MOJIEKYJl C aOCOJNIOTHOM TeMmIepaTypoil, MepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS 3JEKTPUUYECKOIO 3apsijia, 3aKOH
Kynona, npu 3ToM pas3inyars CI0BECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMATUUYECKOE BHIPAXKEHHUE U YCIIOBHS (IpaHMILIbl, 001aCTH) IPUMEHUMOCTH;

e OOBACHATH OCHOBHBbIE NPUHLMUIBI ACHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3jinyaTh YCJIOBUS HMX O€3011aCHOTO
WCITOJIb30BaHNUs B IOBCETHEBHOW JKU3HY;

e BBINOJHATH SKCIIEPUMEHTHI 10 UCCIIETOBAHUIO (PU3UUECKUX SBJICHUN U MPOLIECCOB C UCTOIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH,
npu 3ToM (GOpPMYIHpOBaTh NpoOieMy/3afgadyy M TUIOTe3y Yy4eOHOro SKCIEepUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOro 000pyIOBaHUS,
IPOBOAMTD ONBIT U (OPMYIUPOBATH BHIBOIBI;

e OCYIIECTBIATh NpSMbIE U KOCBEHHbIE M3MEpEHMs (PU3MUECKUX BEJIMYMH, IPU ITOM BBIOMPATH ONTHMAIbHBIA CIIOCOO M3MEPEHUS U
UCIIOJIB30BaTh U3BECTHBIE METObI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN;

e UCCIIEIOBaTh 3aBHCUMOCTH MEXAYy (PU3NYECKMMH BEIMYMHAMHU C HCMOJIb30BAHUEM MPSIMBIX HW3MEPEHHI, IPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHUPOBATH PE3Yy/IbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOJUIl U TpaQUKOB, I€IaTh BBIBOJBI MO PE3yJbTaTaM

HCCIICAOBAHUA,
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e coOmOJaTh mpaBwia OE30MacHOrO Tpylda NpU TPOBEACHUM HCCICJOBAaHMH B pamMKax y4eOHOro SKCIEepHMEHTa, Yy4eOHO-
HCCJIEIOBATEILCKOM U MPOEKTHOMN AESITEIbHOCTHU C HUCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U JIa0OPAaTOPHOTO 000PYIOBAHMUS,

e pelaTh pacu€THBIC 3a/1a4Ml C SBHO 33JaHHON (PU3NYECKON MOJIEIbI0, UCTIOIb3Ys (PU3NUYEeCKHe 3aKOHBI M MPUHIIUIBI, HA OCHOBE aHalln3a
YCJIOBHSA 33J]a4i BBIOMPATh (PH3MUECKYIO MOJIENb, BBIIEIATh (DU3MUYECKHE BETMYMHBI H (POPMYIIbI, HEOOXOIUMBIE JUIsl €€ pelIeHus], IPOBOAUTE PACUETHI U
OLIGHUBATh PEATbHOCTH MOJyYEHHOTO 3HAUCHUS (PU3MUECKON BEITMYMHEI;

e pelaTh Ka4eCTBEHHBIEC 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKACHHUM C OMOPON Ha W3yYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUecKue sBICHUS;

e UCIONB30BaTh MPHU PEIICHWH Y4YEeOHBIX 3aJa4 COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTUU [UIsl TOHMCKA, CTPYKTYpUPOBaHUS,
UHTEPIpETalid W TPEACTABICHUS Yy4eOHOM H HAyYHO-TIOMYJSIPHOH WHGOpPMANWK, TOIXYYEHHOW W3 pa3jIMYHBIX MCTOYHHKOB, KPUTHUYECKH
aHATM3UPOBATh MOJTydaeMyro HH(pOpMAIHIo;

e IPUBOJUTH MPUMEPHI BKIAZa POCCUUCKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

e UCIOJB30BaTh TEOPETHUECKHWE 3HAHUSA IO (U3MKE B IOBCEAHEBHOW KH3HU s oOecredeHHs Oe30macHOCTH Npu oOpallleHuu ¢
npubopaMy U TEXHUYECKMMHU YCTPOMCTBaMU, [Tl COXPaHEHHs 3I0pPOBbsI U COOJIOJIEHUS. HOPM SKOJIOTHYECKOT0 TIOBEJICHNS B OKpY KaloIlel cpeie;

e paboTaTh B TpyNIe C BBIIOJHEHHEM DA3JIMYHBIX COLMANBHBIX pPOJIEH, IUIAHUPOBaTh pabOTy TPYIIbL, PALMOHAIBHO PACHpPENENsATh
00513aHHOCTH W TUTAHUPOBATh JESITEIHHOCTh B HECTAHIAPTHBIX CUTYAIHMSIX, a[EKBaTHO OLIEHUBATh BKJIA/ KAXKJIOTO M3 YYaCTHHKOB TPYIIBI B pEHICHUE
paccMaTrpuBaeMoi poOIEMBI.

K xoHny oOyuyenus B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTHh Y O0O0YYaroLIUXCs
YMEHUM:
e JIEMOHCTPHPOBaTh Ha MpPHMEPAax poOJb U MecTo (u3mKku B (POPMHUPOBAHMHM COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B Pa3BUTHH

COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTUYCCKOM JCSITEIILHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (DH3NYECKON KapTUHBI MDA,
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e YUYUTHIBATH TPAHUIIBI IPUMEHEHHS U3YUYEHHBIX (DU3UUECKUX MOJEIEH: TOUCUHBIN AIEKTPUUISCKUH 3apsi, JIyd CBETa, TOUCUHBIH HCTOYHHUK
CBeTa, A/IepHasi MOJEb aTOMa, HYKJIOHHAsi MOZIeJIb aTOMHOTO Siipa IpU peleHud GU3nYecKuX 3a/1ay;

e pacrno3HaBaTh (U3NYECKUE SIBICHUSA (TPOIECCH) U OOBICHATH HUX HAa OCHOBE 3aKOHOB JJIEKTPOJMHAMUKA M KBAHTOBOW (DU3MKHU:
QJIEKTpUYECKas IPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBHUSA TOKA, B3aUMOJEMCTBME MArHUTOB, 3JEKTPOMAarHUTHAas
WHAYKIHS, JEHCTBHE MAarHUTHOTO IOJII HA MPOBOJHHUK C TOKOM M JIBHKYIIUICS 3apsij, JICKTPOMArHUTHBIC KOJeOaHUs M BOJHBI, MPSIMOJIHMHEHHOE
pacrnpocTpaHeHHE CBETa, OTpaKeHUE, MpeJoMIIeHHE, WHTeppepeHurs, AUPpPaKkius U MOJIApU3alus CBeTa, JUCIEPCUs CBETa, (POTOIIEKTPUUECKHI
apdext (poroaddekrt), cBeTOBOE [aBICHHE, BO3HUKHOBEHHE JIMHEMUYAaTOro CIEKTpa aroMa BOJOPOJa, €CTECTBEHHass W MCKYCCTBEHHas
pPaZlMOaKTUBHOCTb;

e ONNCHIBaTh M3YyYEHHBIE CBOMCTBA BEIIECTBA (RJIEKTPUUECKUE, MArHUTHBIEC, ONTHUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTDH PA3IUYHBIX
Cpell) U IEKTPOMArHUTHbIEC SBICHUS (IIPOLECCHI), UCIONB3YS (PU3NUYECKUe BEIHMUMHBI: ANEKTPUUECKUI 3aps]], CUiIa TOKA, SIEKTPHUUECKOE HaIPsKEHUE,
ANEKTPUUYECKOE COMPOTHUBICHUE, PAa3HOCTh MOTEHIIMANIOB, 3JEKTPOJBIKYIIAS CHIIa, padoTa TOKa, MHAYKIMS MarHUTHOTO MOJs, cuiia Ammepa, cuia
JlopeHnia, UHIYKTUBHOCTb KAaTYILIKH, SHEPTUs 3JIEKTPUYECKOTr0 M MarHUTHOTO TOJIEH, IEPUOJ] U YaCTOTa KojeOaHui B KoJaeOaTenbHOM KOHTYpE, 3apsal U
CHJIa TOKa B MPOLIECCE TAPMOHUYECKHUX AJIEKTPOMATHUTHBIX KOJIeOaHUH, (POKYCHOE pacCTOSIHUE M ONTHYECKas CUJIA JIMH3BI, IPU ONHUCAHUU MPABUIHHO
TPaKTOBaTh (YM3MUYECKUN CMBICI HCIOIB3YEMbIX BEJIMYMH, UX O0O3HAYEHUS U €IWHUIIBI, YKa3bIBaTh ()OPMYIBI, CBSA3BIBAIONINE TAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMHU BETUYMHAMU;

e ONMCHIBATh U3YYEHHbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCOIb3Ys (PU3NUYECKUE BEIUUNHBI: CKOPOCTb 3JIE€KTPOMAarHUTHBIX BOJIH, JUIMHA
BOJIHBI M 4YacTOTa CBETA, SHEPrus M UMIYJIbC (HOTOHA, MEPHOJ IMOJypacnaja, SHEPIUs CBA3M aTOMHBIX sIep, IPU ONMHUCAHUU MPaBWIBHO TPaKTOBATH
bu3nYECKUil CMBICT KCIOJIb3yEeMbIX BETMYHH, UX 00O03HAYEHHUS U EIMHHIIBI, YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUYUHY C
JOPYTMMH BETUYMHAMU, BEIYUCIISTH 3HAU€HNUE (PU3NIECKON BETUIHHEI;

e aAHAIM3UPOBaTh (U3MYECKHWE TMPOLECChl M SIBICHUS, HWCIONb3YysA (uU3MUeckre 3aKOHbl W MNPUHOUNBL 3akoH OMa, 3aKOHBI

MMOCJICAOBATCIIBHOIO W MapalyICJIbHOI'0 COCAMHCHUA IMPOBOAHUKOB, 3aKOH H)I(OYJ'ISI*HGHHEI, 3aKOH 3H€KTpOMaFHPITHOI>'I HHAYKIOIUH, 3aKOH
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OPSAMOJIMHEHMHOTO PAacIpOCTPAaHEHUS CBETa, 3aKOHBI OTPAYKCHHSI CBETA, 3aKOHBI MTPEJIOMIICHHUS CBETa, ypaBHEHHE DifHIITeHHA U1 hoTodddekra, 3aKoH
COXPaHEHMsI PHEPIUH, 3aKOH COXPAHEHUS MMITYJbCa, 3aKOH COXPAHEHUs JIEKTPHUUECKOro 3apsi/ia, 3aKOH COXPAHEHUs MAaCcCOBOIO YHUCIIA, MOCTYJaThl
bopa, 3akoH paiMOAaKTHBHOIO pacmnaja, IpPH 3TOM pa3jindyaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKEHUE M YCIOBUS
(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH;

e OIpEIeIATh HAIIPABICHUE BEKTOPA MHAYKIIMM MarHUTHOIO TOJIsI IPOBOJIHUKA C TOKOM, CHJIbI Amriepa u cuiibl JIopeHua;

e CTPOUTH U ONUCHIBATh U300pAKEHUE, CO3aBAEMOE IUIOCKUM 3€pPKajoM, TOHKOM JINH301;

e BBINOJHATH SKCIIEPUMEHTHI 10 UCCIIEAOBAHUIO (PU3UUECKUX SIBIICHUH U MIPOLIECCOB C UCIOIb30BaHUEM IPSMBIX U KOCBEHHBIX M3MEPEHHIA:
npu 3ToM (GOPMYIHPOBaTH MpoOJIeMy/3aady M THUHOTE3y y4eOHOTO SKCIEPHUMEHTa, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOIO O0OpYIOBaHUS,
IIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOKI;

e OCYUIECTBIATh NpPSMble U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH, NPU TOM BBIOMpATh ONTUMAJbHBIA CIOCOO M3MEpEeHUs U
UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU IOTPELIHOCTEN U3MEPEHMIA;

e JCCIENOBAaTh 3aBUCUMOCTH (DM3MYECKMX BEJIWYHMH C HCIIOJIB30BAaHHEM INPSMBIX H3MEPEHHI: NPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
¢ukcupoBaTh pPe3yibTaThl IMOJTYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJE TaOnull U TrpaduKoB, AeNaTh BBIBOABI 10 pe3ylbTaTaM
UCCIIEIOBaHMS,

e coOmOJaTh mpaBwiia O€30MacHOro Tpyda NpU TPOBEJCHUM HCCIEIOBaHUI B pamMKax Y4eOHOro SKCIepUMEHTa, Yy4deOHo-
UCCJIEIOBATEIbCKOM U MPOEKTHOMN AESITEIbHOCTHU C UCIIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYIOBAHMUS;

e pelaTh pacu€THbIE 3a/1a4Ml C SBHO 33JaHHON (PU3NYECKON MOJIENBIO, UCTONb3Yys (PU3NUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a
YCIIOBHSA 33J]a4i BBIOMPATh (PU3HMUECKYIO MOJIENb, BBIIENATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI, HEOOXOAMMBIE TS €€ PelIeHUs, TPOBOJUTH PACUETHI U
OLIEHUBATh PEAIbHOCTH MOJyY€HHOTO 3HAaUeHUs (PU3MUECKON BETMUMHBI;

e pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JOTHYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYXKICHHUH ¢ OMOpOoi Ha W3y4YEHHbIE 3aKOHBI,

3aKOHOMCPHOCTH 1 (1)I/ISI/I'-IGCKI/Ie SIBJICHUA,
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e UCIONB30BaTh MPU PEIICHWH YYEOHBIX 3aJad COBPEMCHHbIE WH()OPMAIMOHHBIC TEXHOJOTUU JUISl TIOWCKA, CTPYKTYpUPOBAHUS,
WHTEpPIpPETallM W TPEJACTaBICHUS Y4YEOHOW U HAYYHO-TIONMYJSAPHOH WH(POPMAIMK, TOJYYCHHOM U3 PA3JIMYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOJIyIaeMyI0 HHGOPMAIIHIO;

e OOBSACHATH MPUHIUIBI JESHCTBHUS MAIWH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3anyvaTh yCIOBHUS MX OC30MACHOTO HCIOIH30BAHUS B
MMOBCEAHEBHOM XU3HU;

e [IPUBOJUTH NMPUMEPHI BKIIaJa POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DHU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYIKAIOIIIETO
MHpPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTU;

e HCIIOJb30BAaTh TEOPETHUYECCKUE 3HAHUSA 1O (U3MKE B IMOBCEIHEBHOM JKM3HHU I OOECredeHHs O€30MacHOCTH NpPH OOpaIleHHH C
npudOpaMu U TEXHUYECKUMU yCTPONUCTBAMH, ISl COXPAHEHUS 3/I0POBbs 1 COOJIIOACHUSI HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpefie;

e paboTaTh B TPYMIE C BHIMOJTHCHHEM Pa3IMYHBIX COLNUAIBHBIX POJICH, IIAHUPOBATH PabOTy TPYIIBI, PAIMOHAIBHO PACHpPEICNISTh
00513aHHOCTH ¥ IUIAHUPOBATH JEATEIHLHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBaTHO OIEHUBATh BKJIAJ KaKIOTO M3 YYACTHUKOB I'PYIIIBI B pPeIlleHUE

paccMaTpuBaeMoin pOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacon

KonTtpoJbHbie IIpakTuyeckune
padoThI padoThI

JJIeKTpoHHBbIE (U (PPOBBIE)

Ne m/m HaumeHoBaHue pa3/i1ejioB U TeM POrpaMMbl
o0pa3oBaTeJIbHbIE pecypchl

Bcero

Pasznen 1. ®uzuka n METOAbI HAYYHOI'0O MO3HAHUSA

1.1 dusuka 1 METOABI HAYYHOT'O O3HAHUS 2 buGnuorexa LIOK
' A v https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Pa3nen 2. Mexanuka
Bu6nuoreka [JOK
2.1 Kunewarika > https://m.edso00.ru/7f41bf72
Bu6nuoreka [JOK
7
2.2 Husamiia https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAaHEHNI B MEXAHUKE 6 1 1 bubmorexa [IOK
' p https://m.edso00.ru/7f41bf72
HUroro mo pazneny 18
Paznen 3. MonekyasapHasi pu3uKka 1 TEpMOAMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KHHETUYECKOI TEOPUH 9 1 bubsmorexa HOK
' yap p https://m.edso00.ru/7f41bf72
bubmoteka 1IOK
10
3.2 Ocroset TEPMOAMHAMHIH 1 https://m.edsoo.ru/7f41bf72
bubmoreka 1IOK
3.3 ArperatHbie COCTOSIHUS BelecTBa. Da30BLIE TEPEXOIBI 5 hitps://m.edso0.ru/7f41bf72
Wroro no pazneny 24

Paznen 4. DnekTpoauHaMuKa

Bu6nuoreka [JOK

41 IneKTpocTaTHIa 10 1 https://m.edsoo.ru/7f41bf72
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42 ITocTosIHHBIN 3IIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX 12 1 Bubmuorexa LHOK
' cpenax https://m.edso00.ru/7f41bf72
Wroro no pazneny 22
PeszepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 3
11 KJIACC
KoanuecTBO 4acos 3
Ne i/ HaunMeHoBaHue pa3jeioB M TeM MPOrPaMMbI KonTpoJibHbIe IIpakTnyeckue ACKTPOHHbIE (U (PPOBLIC)
Bcero oOpa3oBaTeibHbIE pecypchl
padoThI padoThI
Pa3znen 1. DiaekTpoamHaMuKka
bubmuoreka [JOK
1.1 MarnuTHOe 1oJje. DJIeKTpOMarHuTHasE WHIYKIIHS 11 1 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. Kosiebanust 1 BOJIHBI
bubnuorexa [JOK
. MexaHu4eckue 1 3JIeKTpoma e Koneba 9
21 XAHICCKHE H SICKTPOMATHHTHEIC KONCOATIA 1 https://m.edsoo.ru/7f41c97c
but6mmoreka [JOK
. MexaHu4ecKue 1 3JIeKTPOMarHUTHBIE BOJIHBI 5
2:2 P ! https://m.edsoo.ru/7f41c97c
bu6nmorexka [IOK
. OnTrka 10
23 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Pasznen 3. OcHOBBI cIeIHAILHOM

TEOPHUHU OTHOCUTECJIBHOCTH

3.1

OCHOBEI CHGHH&HLHOﬁ TCOPHUU OTHOCUTCIIBHOCTHU

4

1

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

Hroro no pazneny

4

Pasznen 4. DnekTpoanHAMUKA

41

3J1eMEeHTHI KBAHTOBOM ONTHKH

6

but6mmoreka [JOK
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https://m.edsoo.ru/7f41c97¢c

bubnnorexa [JOK
4
4.2 Crpoenne aroma https://m.edsoo.ru/7f41c97c
bubnnorexa [JOK
) A 5
4.3 TOMHOE A1PO https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pa3aen 5. Dj1eMeHTHI aCTPOHOMHUHM M ACTPOPU3IUKH
5.1 DJeMeHTBI aCTPOHOMHUU B aCTPOPUIUKU 7 1 Egg;ﬁﬁl%i%ﬁ?}% 11c97c
Hroro no pazneny 7

Pa3zzen 6. O0001mIal01Iee TOBTOPEHHE

bubnuorexa [JOK
61 | Obobmarowmee nosropenme 4 https://m.edsoc{-.lru/7f4lc97c
Uroro mo paznmery 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4
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IHOYPOYHOE INTAHUPOBAHMUE

10 KUIIACC
KoanuecTBo 1aco
Ne THOCTRO dacos Harta DJleKTpOHHbIE N (POBHIE
Tema ypoka Kourpoasubl | Ilpakruyecku
n/m Bcero HU3y4eHUs o0pa3oBaTeJibHBIE peCypChl
e padoThI e padoTsI
1 ®usuka — Hayka o npupoje. Hayuneie 1 Bu6mmoreka [IOK
METO/IbI TIO3HAHUS OKPYIKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
. i’(())nbeﬂ z/lec(:(j (1):31/11(;133 (zopMHpOBaH:H , Bu6moreka LIOK
BPEMEHHON Hay4HOU KapTUHBI MHUPA, B
P Ayt P P, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AEITEILHOCTH JII0IeH
. MexaHn4eckoe ABHKCHHUE. Or}"HOCI/ITeJ'IBHOCTL . Butmorexa LIOK
MEXaHU4ecKoro nBwxeHus. [lepemenienue, https://m.eds0o.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 | PaBHOMEpHOE MPSIMOJIMHEHHOE ABUKCHHUE 1 bubmorexa LIOK
P P A https://m.edsoo.ru/ff0c3620
5 | PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE ABUKEHUE 1 buomiorexa LIOK
YEROP P 8 https://m.edsoo.ru/ff0c372e
6 CBo0OoHOE TTafieHe. Y CKOpeHHe CBOOOIHOTO 1 Bbubnunoreka [IOK
HaeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe nemxenue. JBkeHne bu6motexa [IOK
7 . 1 .
MaTepuaaIbHOU TOYKH 0 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
. gpI/IHHI/IH OTHOCUTEJILHOCTH Fannnre[ﬂ. ) . BuGmorexa LIOK
HEepIHaTbHBIE CUCTEMEI OTcueTa. [lepBhrit https://m.eds0o.ru/ffoc3bes
3akoH HproToHa
o | oun Bropotsaton Huroromsms 1 buomrorexa LIOK
- DTOPOT ¥ 8 https://m.edsoo.ru/ffOc3be8
MaTepHaTbHON TOUKH
10 | Tperwii 3akoH HeroToHa A1 MaTepHaIbHBIX 1 Bbu6mmoreka [IOK
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TOUEK https://m.edsoo.ru/ff0c3be8
3aK0oH BCEMHUPHOTO TIAroTeHus. Cuiia TSHKECTH. bubaunoreka [IOK
1 IlepBas KOCMHYECKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbutnunoreka LIOK
12 | Cwuna ynpyroctu. 3akon ['yka. Bec Tenma https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagdpunuent tpenns. Crna Butmorexa LIOK
13 | conmpoTuBIEHUS IPHU JBUKECHUU Tella B https://m.edsoo.ru/ffOc3f76
JKUJAKOCTH WJTH Ta3e
[ToctynarensHOE 1 BpamaTenbHOE ABIKEHUE
a0COIOTHO TBEPAOTO Tesa. MOMEHT CHIIBI. Bu6mmoreka [IOK
14 ITiedo cusbl. Y CIIOBHS paBHOBECHS TBEPIOTO https://m.edsoo.ru/ffOc41a6
Tena
Nmnynbc MaTepuanbHON TOUKH, CUCTEMBI
15 MaTe}I;I/IaJ'IBHBIXpTO‘IeK. I/IMHYJ'ILC’ CHUITBL. 3aKOH bubamorexa LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHWUS UMITyIIbca. PeakTHBHOE ABIKEHHE
16 | snepraa wenepmasmoinos, Toopeus o Bsomorora LIOK
- https://m.edsoo.ru/ff0c4502
W3MEHEHNH KHHETUYECKOW SHEPTHN
[lotennmanpras 3ueprus. [loreHnmansHas
SHEPrus ynpyro nehoOpMUPOBAHHON IIPYKHUHBI. bubnuotexa [JOK
17 [MoTeHranbHAasT SHEPTHS TeNla BOIU3H https://m.edsoo.ru/ffOc461a
MTOBEPXHOCTH 3eMIIH
[ToTennnanpHBIE W HEMOTEHIIMAIBLHBIE CHITHL.
CBs13b pabOTHI HeHOTeHHI/Ia‘JJIBHHX CHUJI C Butmotexa LIOK
18 | u3MeHEHHEM MEXaHUIECKOU SHEPTHH CVI/ICTCMI)I https://m.edsoo.ru/ff0c478c
Ten. 3aKOH COXPaHEHUS] MEXaHUIECKOH
SHEPTUu
Jlaboparophas padota «lcciiejoBanue CBA3U
19 | paboOTHI CHIIBI C K3MEHEHHEM MEXaHUYECKON

SHEPIHHU Teja Ha IPUMEPE PaCTSIKEHUS
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PE3UHOBOTO KT'yTa»

20

KOHTpOJ'IBHaH pa60Ta o teme «KnHemaTuka.
I[I/IHaMI/II(a. 3aKOHBI COXpaHCHUS B MEXaHHUKE)

bubnuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
KHHETH4YecKoi Teopun. BpoyHoBckoe
nBwkenne. Jnddysus

bubnuorexa [JOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTtep IBUKECHUS U B3aUMOJICHCTBUS
YJaCTHI] BelecTBa. MOJIEH CTPOSHUS Ta30B,
JKUIKOCTEH M TBEPIBIX TEI

23

Macca mosnekyi. KonudecTBo BeliecTsa.
ITocTostHHas ABoranpo

24

TemnoBoe paBHoBecue. TemnepaTypa u eé
u3Mmepenue. [lkana remnepatyp Llenbcust

25

Wneanphelii ra3 B MKT. OcHOBHOE ypaBHEHHE
MKT

bub6mmoteka I[IOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomoTHas TeMIepaTypa Kak Mepa cpeaHei
KUHETUYECKOH 3HEPTHH IBIKEHHS MOJICKYJI.
VYpasuenune Menneneesa-Knaneiipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BBIC 3aKOHBI

28

JlaboparopHas padota «VccienoBanue
3aBUCHMOCTH MEK/TY ITapaMeTPaMH COCTOSHHS
Pa3pEeKSHHOTO ra3ay

29

W3onporieccrl B U€aIbHOM ra3e U ux
rpauuecKoe npeacTaBICHUe

but6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHs1s SHEPrus TEPMOAMHAMUYECKON
CHCTEMBI M CIIOCOOBI €€ N3MEHEHUSI.
KonmaecTBo TemnoTs! u pabora. Bayrpennss
3HEPrusl OAHOATOMHOTO UCAIBHOIO rasa

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buapl Tennonepenaun

bu6nmorexka [IOK
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https://m.edsoo.ru/ff0c5c36

VY nennHast TEMI0EMKOCTD BEILIECTBA.

32 | KomuuecTBo TEmI0THI MpU TEIIONIEpEaaye. bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHbIl TIpoIIece
ITepBbIit 3aKOH TEPMOANHAMHUKH H €70 bubnuorexa [JOK
33 NPUMEHEHHUE K M30IpoIIeccamM https://m.edsoo.ru/ff0c5efc
Heo6paTHMOCTB IPOIECCOB B IIPUPO]IE. bubmuoteka [IOK
34 BTopoii 3aK0H TEPMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
. . bubmmoreka [JOK
35 | IIpunnun aeicteus u KI1/] TemioBoit ManmuHb https://m.eds00.ru/ff0c600a
36 | Huxa Kapnao u ero KITJI
37 | Oxonoruyeckue npoodaeMbl TEIUIOIHEPTETUKU
Oo6o0maronHii ypok «MosekyisipHas hu3uka. bubnuorexa [JOK
38 OCHOBBI TEPMOANHAMHUKH https://m.edsoo.ru/ff0c6938
KontponbHas padoTa o teme «MoneKymspHast bubnnoreka [IOK
39 ¢usnka. OCHOBBI TEPMOJMHAMHUKI https://m.edsoo.ru/ff0c6a50
[MTapoobpa3oBanue u KoHAeHcalws. McrnapeHue bubnnoreka [IOK
40 Y KUIICHUE https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS ¥ OTHOCUTEbHAS BIAYKHOCTh bubnuoreka [JOK
4 BO3ayxa. HackIeHHBIH Tap https://m.edsoo.ru/ff0c64d8
Teépmoe teno. Kpucramyeckue u amopdHbie
Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB. but6mmoreka [JOK
42 Kunkue kpucrawibl. COBpeMEHHbIC https://m.edsoo.ru/ff0c65f0
MaTepHaIbl
[TnaBneHue n KpUCTALTH3ALMS. Y IelTbHAS bubnuoteka [IOK
43 TerutoTa miasieHus. Cyonumanis https://m.edsoo.ru/ff0c6708
bu6nmorexka [IOK
44 | YpaBHEHHE TEIUIOBOTO OamaHca

https://m.edsoo.ru/ff0c6820
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DnekTpu3anus Ten. DICKTPUISCKUN 3apsi.

bubnuorexa [JOK

45
JIBa BHIa SJIEKTPUUECKUX 3aPIOB https://m.edsoo.ru/ffOc6bcc
[IpoBoaHMKY, TUINESKTPUKHU U
46 n(?n HpOBOI[HIfKI/I 3aK(I))H COXpaHEHHs bubmorexa [OK
Y ' https://m.edsoo.ru/ff0c6bcc
3IEKTPUIECKOTO 3apsiia
Bsaumoseiicteue 3apsiioB. 3akoH KyoHa. bubnuorexa [JOK
47 N .
ToueuHbIH 3JICKTPHUCCKUI 3apsiT https://m.edsoo.ru/ffOc6ce4
Hanpspx€HHOCTB AIEKTPUYECKOTO TOJISL.
48 | I I/IEII_II/IH cyne nosnupll)n DIIEKTPUYECKUX bubmmorexa [OK
P . YHep } P https://m.edsoo.ru/ff0c6df2
nosied. JInauy HanpsxEHHOCTH
49 Pabota cui 3eKTpOCTaTHIECKOTO MOJIS. bubnuorexa [JOK
IMorenrman. Pa3HOCTH OTEHIIHAIOB https://m.edso0.ru/ffOc6f00
[IpoBOAHUKY U TUAJICKTPUKHU B
- POBOA A p 1 bu6nmmorexka [IOK
3IEKTPOCTATUYECKOM ToJie. J{uanekrpuueckas
p P https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
bubmmoteka [IOK
51 | Dnekrpoémkocth. KonmeHcaro
P P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTH ITOCKOTO KOHACHCATOPA. bubnuoreka [IOK
52 .
DHeprusi 3apsHKEHHOTO KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparophas pabota "U3mepenue
ANEKTPOEMKOCTU KOHAEHcaTopa"
IIpuHuun 1eHCTBUS M IPUMEHEHNE
54 KOHJICHCATOPOB, KOMUPOBAILHOTO aMapara,
CTPYHHOTO MPUHTEPA. DJICKTPOCTATUYCCKAsS
3amuTa. 3a3eMIICHUE ICKTPOIPHUOOPOB
ONEeKTpUYECKUI TOK, yCIOBUS €TO
55 cymectBoBanwmsl. [loctossHHEI TOK. Cria ToKa.

Hampsoxkenune. Conporusnenue. 3akon Oma
JUIS ydacTKa 1ern
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

HOCHCI{OB&TCHLHOG, napajijieJibHOC,
CME€HIIaHHOE COCTMHECHUEC IIPOBOIHUKOB.

butmmoreka [IOK

56 Jlaboparopnast pabota «3yueHue https://m.edso0.ru/ffOc74f0
CMEILaHHOTO COeTMHEHUS PE3UCTOPOB)
PaboTa 1 MOIITHOCTE IEKTPHIECKOTO TOKA. butmmoreka [IOK
57 3akoH [xoyns-Jlenia https://m.edsoo.ru/ff0c7838
3akoH OMa 1151 TOJTHOM (3aMKHYTOM)
anekTpudeckon memnu. KopoTkoe 3aMbIkaHueE.
58 Ha6o§aTopHa5{ pL:l60Ta <<I/$3MepeHI/Ie SC brbmmorexa LIOK
https://m.edsoo.ru/ffOc7ae0
WCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHHSDY
DIeKTpOHHAsI TPOBOUMOCT TBEPABIX
METAaJIOB. 3aBHCUMOCTH COMPOTUBIICHUSI
59 METAJIOB OT TEMIICPATYPHI.
CBepxnpoBOAUMOCTh
OnexTpuyeckuil Tok B Bakyyme. CBoMcCTBa
60 3NIEKTPOHHBIX ITYYKOB
. lr;IOJ'IprOBOI[HI/IKI/I, uX CO6CTCBeHI;IaH u N BuGmiorexa LIOK
puMecHast mpoBoaUMOcTh. CBOCTBa p—N https://m.edsoo.ru/ff0c84ae
nepexoa. [1omynpoBoIHUKOBbIC IPUOOPHI
DJIEKTPUYECKHUI TOK B paCTBOpaXx M paciijiaBax Butmorexa LIOK
62 | 2IEKTPOIUTOB. DIEKTPOTUTHUECKAS httos://m.edsoo.ru/ffoc82ba
JTUCCOTIHAITHSL. DIIEKTPOITU3
DneKTpuYecKuit T?K B razax. ) BuGmiorexa LIOK
63 | CamocTOSTENBHBINA U HECAMOCTOATEIHHBIN
https://m.edsoo.ru/ff0c84ae
pa3psaa. Momnuus. [hnazma
DNeKTpUYECKUue MPUOOPHI U YCTPOHCTBA U HX
64 HpaKTET-IeCKOG HpI/II)MeHSHI/Ie.}II_IpEBI/IHa TEXHHKHU bubmorexa LIOK
https://m.edsoo.ru/ff0c86fc
0e3omacHOCTH
65 | Obobmaronwii ypok «IEKTPOANHAMHKA bubnmnoreka [IOK
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https://m.edsoo.ru/ff0c74f0
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https://m.edsoo.ru/ff0c88be

Kontpobnas pabora o teme
«Onekrpocrarrka. [TocTosHHBIH

bubmmoreka [JOK

66 JIIEKTPUYECKHIA TOK. TOKH B Pa3IuIHBIX ! https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepsHbIit ypok. KonTponsHas paboTa 1o 1 bubmmoreka [IOK
Teme "DIeKTpoIHaAMHUKa" https://m.edsoo.ru/ff0c8c56
68 PesepeHslit ypok. O600maromuii ypok no 1 Bu6mmoreka [IOK
temam 10 knmacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1IO 68

[TPOTPAMME
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https://m.edsoo.ru/ff0c88be
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https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JUTA YUEHUKA

1. ®usuka, 10 kmacc/ MsxumeB I'.5., byxoBueB b.b., Corckmit H.H. mox penakumeit IlapdentreBoit H.A., AkmumoHepHOe OOIIECTBO

«M3narenbcTBO «IIpocBeiienne»

2. ®msuka, 11 xmacc/ MskumeB ['.JI., ByxosneB b.b., Uapyrun B.M. mon pemakmueit [lappentreBoit H.A., AxnumoHepHoe 0O0IIECTBO

«M31aTenbcTBO «HpOCBeH_[eHI/IC»

METOJUYECKUE MATEPUAJIbI JUUTA YUUTEJIA

1.

2.
3.

[MapdpentreBa H. A. COopuuk 3amad mo ¢usuke. bazoerii ypoenb. s 10-11 kmaccoB o01meoOpa3oBaTeNbHBIX yupexacHH./M.,
[Ipocsemenue, 2023
Eprotkun E. C., Eprotkuna C. I'. ®uszuka. CaMoCTOSTEIBHBIE U KOHTPOJIbHEIE U paboThl. 10 ki1. ./M., IIpocBemenue, 2023

PeimkeBuu A.I1. COophuuk 3anad no ¢usuke. ./M., [Ipocsenienue, 2023

[MNPPOBLIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

5.

bu6nmoteka [IOK

. Poccuiickast 35ieKTpOHHAs IIKOJIa

1
2
3.
4

ONIEKTPOHHEIS (bODMLI qu6HBIX ocooui u3aTenabcTBa IIpocBelieHue

. JIlmarHocruueckne padoTsl MUHHCTEPCTBA IpOCBenieHns: PO

bauk 3amanuii UCPO PAO

MATEPUAJIBHO-TEXHUYECKOE OBECITEUEHUE [TPOI'PAMMEBI

1.
2.

Hudposas nabopaTopus 1o Gpu3MKe HEHTPa €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKOH HarnpaBieHHOCTH «Touka pocTay.

Kommuiextsr 00opynoBanus «I'IA-nabopaTtopusi».
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