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HOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usmke 0a30BOT0 YPOBHS Ha YPOBHE CPEAHEr0 00IIero o0pa3oBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH © TpeOOBaHMH K pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW MNpPOrpaMMBbl,
npenctaieHHbIx B ®I'OC COO, a Taxxe ¢ yuéroMm denepalbHON pabdodeil MporpaMMbl BOCHHUTAHUS H
KOHLIETIIMK IpenojaBaHus yueOHoro npenmera «Pusnka» B 00pa3oBaTeNbHBIX OpraHu3asx Poccuiickoit
®denepalinu, peam3yIoNX OCHOBHBIE 00pa3oBaTeNbHbIE IPOTPaMMEI.

ConepxaHue MporpaMMbl 10 (U3HMKE HaNpaBieHO HA (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHpPa
oOyyaromuxcst 10-11 kmaccoB npu oOyueHHHM uX (U3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JeqaTeNbHOCTHOTO Tnoaxoda. Ilporpamma mo ¢usuke cootBercTByeT TpeboBanusim PIrOC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, IIPEAMETHBIM M METAIIPEIMETHBIM Pe3yJibTaTaM OOyUEHHs], a TAKXKE YUUTHIBACT
HEOOXOOMMOCTh peaJM3alul MEXIPEIMETHBIX CBS3€M (U3MKM C €CTeCTBEHHO-HAYYHBIMH Y4YEOHBIMH
npeaMeTaMu. B HeW onpesenstoTcs OCHOBHBIC IENM HM3ydyeHHs (U3MKH Ha YPOBHE CpPEIHEro oOIIero
00pa3zoBaHus, IUTAHUPYEMBbIC pe3yJIbTaThl OCBOGHHUS Kypca (U3HMKH: JIMYHOCTHBIE, MeETalpeIMETHbIE,
IIpeIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpaMma mo ¢uznke BKIIOYACT:

*  [JIAaHMPYEMBIC PE3yJIbTaThl OCBOCHHUS Kypca (pU3MKH Ha 0a30BOM ypOBHE, B TOM UHCIIE HPEAMETHBIC
pe3yJIbTaThI IO TOAaM 00yUeHUS;

* coxaepkaHue yaeOHoro mpenmeta «dusznuka» mo rogam o0ydeHus.

®dusnka Kak Hayka O Hambosee OOMIMX 3aKOHAaX MPUPOABI, BHICTyNash B KadecTBE Y4eOHOTro NpenMeTa B
IIKOJIE, BHOCUT CYIIIECTBEHHBIHN BKJIAJl B CHCTEMY 3HaHUN 00 okpyskatomieMm mMupe. LIIKombpHbIH Kypc Gpu3nku —
CHCTEMOOOPAa3YIOIIUI Uil €CTECTBEHHO-HAYUHBIX YUYEOHBIX IMPEIMETOB, MOCKOJBKY (DU3NYECKHE 3aKOHBI
Je)KaT B OCHOBE IPOLECCOB M SIBICHWH, M3y4aeMbIX XHMHeEH, Ouosorued, (usmueckoil reorpadueid u
acTpoHOMHel. Vcrmonb3oBaHME M aKTUBHOE NPUMEHEHHE (HU3MUYECKHX 3HAHWK ONpENeNsieT XapakTep H
pasBUTHE pazHOOOPa3HBIX TEXHOJOTHH B cepe dHEPreTHKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TOJTY4CHHS
HOBBIX MaTepHajloB C 3aJaHHBIMH CBOMCTBAMH M Jpyrux. M3ydeHune (GU3MKKM BHOCHT OCHOBHOW BKIIAJ B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHOH KapTHHBI MUpa 00ydaromuxcs, B (OpMUpOBaHNE YMEHUH NPUMEHSThH
HaY4HBIH METOJ IIO3HAHUS 1P BBIIOJIHEHUN UMHU Y4EOHBIX UCCIEIOBAHUM.

B ocHOBY Kypca ¢u3uKH 1711 YPOBHSI CpeJHEro o0mero o0pa3oBaHusl MONOKEH Psii UIeH, KOTOphIE MOXHO
paccMaTpUBaTh KaK MPUHLHIIBI €0 ITOCTPOSHHUS.

HUoesn yerocmrocmu. B coorBeTcTBUM C Her KypC ABJIACTCA JIOTMYCCKU 3aBCpH_IéHHLIM, OH COACPIKUT
Martepuall U3 BCEX pa3aciioB (1)1/13I/IKI/I, BKJIFOYACT KaK BOIIPOCHI KHaCCH‘IeCKOﬁ, TaK U COBpeMeHHOfI (I)I/I3PIKI/I.

Hoes cenepanuzayuu. B cOOTBETCTBHM C HEH MaTepHan Kypca (U3HKH OOBEAMHEH BOKPYT (HU3MUECKHX
teopuil. Benymmm B Kypce siBisieTcsi pOpMUpPOBaHME NMPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTEpHH,
BEIIIECTBE U I10JIE.

Hoes eymanumapuzayuu. EE peanuzaunusi mpennojaraeT HCIOJIb30BaHHE T'yMaHUTApHOTO IOTEHIIHANA
(m3rdyeckol HayKW, OCMBICIIEHHE CBS3M pa3BUTHA (QHU3UKKM C pa3BUTHEM OOIIECTBa, a TaKkKe C
MHPOBO33PEHUECKUMHU, HDABCTBEHHBIMH U 3KOJIOTHYECKUMHU MPOOIeMaMu.

Hoes npuxnaonoii nanpasnennocmu. Kypc ¢u3nkm mpexarnonaraer 3HaKOMCTBO C HIMPOKHM KPYToM
TEXHUYECKNX U TEXHOJIOTHICCKUX MPIIIOKEHUH H3yUeHHBIX TEOPUN 1 3aKOHOB.

Hoes IKonoeuzayuu pealu3yeTcsa IMOCPEACTBOM BBCIACHUA DJIEMEHTOB  COJACPIKaAHUA, MHOCBSAIIEHHBIX
OKOJIOTHYCCKHUM np06neMaM COBPEMCHHOCTH, KOTOPBIE CBA3aHBI C PAa3BUTUEM TEXHUKU H TCXHOHOFHﬁ, a
TaKXEC O6cy)K,£[eHI/I$I HpO6J’IeM PalrOHAJIBHOI'O MMPUPOAOIIOJIb30BAHUA U SKOJIOTMYECKOI O€30IIaCHOCTH.

CrepXHEBBIMHA DJJIEMEHTaMH Kypca (H3UKH Ha YPOBHE CpegHero oOmero oOpa3oBaHWs SBISIOTCS
¢usnueckue teopun (GopMUpOBaHHE NPEACTABICHUN O CTPYKTYpE MOCTPOCHUS (PU3MUECKOH TEOPUH, POIH
(byHIIaMEHTANBHBIX 3aKOHOB U MPHUHIMUIIOB B COBPEMCHHBIX TMPEJACTABICHUSAX O MPHPOJE, TPaHHIAX
MIPUMEHUMOCTH TEOPHH, IJIsl OMMUCAHNS €CTECTBEHHO-HAYYHBIX SABJICHUH U TPOIIECCOB).

CuCTeMHO-/IeSITEILHOCTHRIA TOAX0A B Kypce (PU3MKH peanu3yeTcsl Ipek[e BCero 3a CYET OpraHu3aluy
JKCIIEPUMEHTAIFHOW JesTeNbHOCTH oOywatommxcs. [ms Ga3zoBoro ypoBHS Kypca GHU3UKH — 3TO
WCTIIOJIb30BAaHUE CHUCTEMBl (DPOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB W JabOpaTOpPHBIX pador,



KOTOpbIE B MporpaMMme Mo (u3uke OOBbETUHEHBl B OOIIMI CIMCOK YYEHHYECKHX IMPAKTUYECKUX PadoT.
BrizienieHre B yka3aHHOM TEpeYyHE JIa0OpPATOPHBIX pPa0OT, MPOBOJAMMBIX JIJISI KOHTPOJII M OIICHKH,
OCYIIECTBIISICTCS YYACTHUKAMH 00pa30BaTEIbHOTO MPOIecca UCXOM M3 OCOOCHHOCTEH IJIaHUPOBAHUS U
ocHamieHuss kabOuwHera ¢m3uku. I[Ipm 3TOoM oOecmedmBaeTcs OBJaleHHE OOYYAIOIIUMHUCS YMEHHUSIMHU
MIpOBOJAUTHL KOCBCHHBIC HU3MCPCHUSA, UCCICIOBAHUA 3aBUCUMOCTEH (I)I/I?)I/I'-ICCKI/IX BCJIMYMH M IIOCTAHOBKY
OIBITOB TI0 MTPOBEPKE MPEATI0KEHHBIX THITOTE3.

Bosnblioe BHUMaHUE yAENSETCS PEUICHUIO PACUETHBIX M KAaYE€CTBEHHBIX 3ajay. [Ipu 3ToM aiid pacu€THbBIX
3aJla4 MPUOPUTETOM SIBJISIOTCS 33J[a4d C SBHO 3aJIaHHOM (PU3MUECKOM MOJEIBIO, TIO3BOJISIONINE MPUMEHSTh
M3YUYEHHbBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pa3jieiia Kypca, TaK U UHTEIPUPYsI 3HAHMS U3 PA3HBIX
paszmernoB. JIms KadeCTBEHHBIX 3a7ad IMPUOPUTETOM SBIISIOTCS 3aMaHUs Ha OOBSICHEHHE TPOTCKAHMUS
(pM3MYECKUX SBICHHN U MPOIECCOB B OKPYXAroIlel Xu3HH, TpeOyromue BbiOopa (GU3NIECKON MOJEITH IS
CUTYyalllH NMPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OI'OC COO k MaTepuambHO-TEXHUYECKOMY OOECIEYCHHUIO Y4eOHOTO
nporecca 0a30BbI YPOBEHb Kypca (H3UKH Ha YPOBHE CpEIHET0 o0Iero o0pa3oBaHus TOJDKEH M3ydaThCesl B
YCIIOBUSIX TPEeIMETHOTO KaOWmHeTa (M3WKM WM B YCIOBHSAX HHTETPUPOBAHHOTO KaOWMHETa MpeIMETOB
€CTECTBEHHO-HAYYHOTO IMKIa. B kabuwHere (U3WKKM MODKHO OBITH HEOOXOAMMOE J1abopaTopHOE
000pyAOBaHME JUIS BBIMOJHEHHUS YKa3aHHBIX B IMporpamMMme Mo QHU3MKEe YYEHHYECKUX MPAKTHUECKHX padoT u
JEMOHCTPALIOHHOE 000pYyJOBaHHE.

I[CMOHCTpaL[I/IOHHOC O60py,I[OBaHI/IC (1)OpMI/IpyCTC$I B COOTBCTCTBUM C TIPUHIUIIOM MHHUMAaJIbHOM
JOCTAaTOYHOCTH H obecreynBaeT INOCTAaHOBKY IMCPCUYUCICHHBIX B IIpOrpaMme I10 (1)PI3I/IKG KIIFOYCBBIX
IIeMOHCTpaHI/Iﬁ I UCCIIEAOBAHUA U3YYaCMBbIX SIBIICHUM 1 IIpoUeCCOB, SMITMPHUICCKUX U Q)yHﬂaMeHTaHBHI)IX
3aKOHOB, X TCXHHYCCKUX HpI/IMeHeHHfl.

JlabopaTtopHOe 000OpymoBaHUE I YICHHUSCKUX MPAKTHIECKUX padoT HopMHpYETCsS B BHUIE TEMATHUYCCKHX
KOMIIJIEKTOB M O0OECIeUYnBaceTCs B pvaéTe OOHOI'0 KOMIUIEKTa Ha JIBYX 06yqa}01111/1xc;1. TemaTnueckue
KOMIUIEKTEI J1a00paTOPHOTO O0OPYIOBAaHUS JOJDKHBI OBITh NMOCTPOSHBI Ha KOMILIEKCHOM HCIIONB30BaHUU
AHAJIOTOBBIX M IIM(PPOBBIX MPUOOPOB, a TAKKEe KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUAE MHU(DPOBBIX
nabopaTopui.

OCHOBHBIMH OeJIsIMU U3YYCHUS (1)I/I3I/IKI/I B 06H_ICM 06p3,30BaHI/II/I SIBIIAKOTCA:

e (opmHpOBaHHE UHTEpECA U CTPEMJICHUS 00yUarOIUXCsl K HAyYHOMY M3YYEHHUIO MIPUPOABI, pa3BUTHE
WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CLIOCOOHOCTEH;

° pa3BUTUC HpCIICTaBJICHI/Iﬁ O HAay4YHOM METOAC IIO3HAHUA U q)OpMPIpOBaHI/IC HCCIICOA0BATCIIBCKOI'O
OTHOUICHHUA K OKPYKAIOIIUM SABJICHUAM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa M3Y4YCHHUs OCHOB CTPOCHHUS MATEPUU H
(yHIaMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e  (opmupoBaHUE YMEHUH OOBSICHATH SIBJICHHS C HCIOJb30BaHMEM (DU3MUCCKUX 3HAHUHW W HAyYHBIX
JIOKa3aTeIbCTB;

e (hopMHpOBAHUE TIPEICTABICHUIN O pOIH HU3HUKH IS Pa3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL.

JlocTikeHne STHX meneil oOecrieumBaeTcs pelIeHHeM CIeIyIOIUX 3ajad B IIpolecce M3y4eHHs Kypca
(m3KKH Ha YpOBHE CpeHEro 00mero oopa3oBaHms:

* TpHOOpeTEeHHWE CHUCTEMBl 3HAHWH 00 OOmMMX (PU3NIECKUX 3aKOHOMEPHOCTIX, 3aKOHAX, TCOPHSX,
BKITIOYAasi MEXaHUKY, MOJICKYJISIPHYIO (DU3HKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI
acTpoHU3UKH;

¢ (QopmupoBaHHE YMEHUH NPUMEHATh TEOPETUIECKNE 3HAHUS IJIs1 OOBSICHEHUS (PU3NIECKUX SBJICHUN B
MIPUPOJIE U JUIA MPUHATHUSA PAKTUYECKUX PEIICHNH B IIOBCEAHEBHOM KU3HU;

* OCBOGHHE CTIOCOOOB pEIICHUs PAa3INYHBIX 33/1a4 C SBHO 33JaHHOM (PH3MYECKON MOenbio, 3aiad,
MOJIPa3yMEBAIOIUX CAMOCTOSATEIIBHOS CO3/aHue (PU3MUECKON MOJIENH, aJIeKBaTHOW YCIOBUSIM
3a/1a4u;



* mnoHMMaHHWE (GU3NYECKMX OCHOB M MPUHIMIIOB JCUCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX TPOIECCOB, UX BIUSIHUS Ha OKPY>KAIOIIYIO CPEAY;

* OBJaJeHHE METOJaMH CAaMOCTOSATENBHOTO IUIAHHUPOBAaHWSA W MPOBEACHHUA  (PH3MUECKUX
SKCIIEPHUMEHTOB, aHAIW3a ¥ HWHTEpPHpeTalud WHPOPMalH, ONpPEICTCHUS JTOCTOBEPHOCTU
MIOJIyYEHHOIO PE3YNbTATA;

* CO3laHME€ YCJIOBUH Ui Pa3BUTUA YMEHUW  IPOEKTHO-UCCIIEAOBATENbCKOW, TBOPUYECKOM
JEATEIBHOCTH.

Ha m3ydenne ¢usmuku (6a30BbIil ypOBEHb) Ha YPOBHE CpelHETo o0mero oopa3oBaHusi OTBOAUTCS 136 dacos:
B 10 xmacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 Jaca B HEJIEIIO).

COIJEPXAHME OBYUYEHMUA

10 KJIACC

Paznen 1. ®u3uka 1 MeTObI HAYYHOT0 NO3HAHUA

®uzrnka — Hayka o mpupoze. HayuHble MeTOABI MO3HAHUS OKpY’Kawpollero Mupa. Ponb skcrnepumeHTa U
TEOPHUH B MPOIIECCE MO3HAHMS MTPUPOJIBI. DKCIIEPIMEHT B (PU3UKE.

MonenupoBanue (pU3NYECKUX SBICHUHM H mporieccoB. Hayunsie runore3sl. Ousndeckue 3aKOHBI U TCOPHH.
['panupl npuMeHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIUTT COOTBETCTBUSI.

Pome m mecto ¢u3uku B (QOPMUPOBAHHM COBPEMEHHOW HAayYHOW KAapTHHBI MHpa, B TPAKTUYECKOM
JIeATEIILHOCTH JIIOJICH.

Lemoncmpayuu

AHaNoroBbIe U U(PPOBBIE H3IMEPUTENBHBIE TPHOOPHI, KOMITBIOTEPHBIE TATIHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe nBuxeHre. OTHOCUTENBHOCTh MEXaHUUECKOro ABrxkeHus. Cucrema orcuéra. Tpaekropus.
[lepemernenne, cKOpocThb (CpeqHssl CKOPOCTh, MTHOBEHHAS CKOPOCTh) M YCKOPEHNE MaTepHaIbHONH TOUKH, UX
MPOEKIINHU Ha OCU CUCTEMBbI KoopauHaT. CloxeHue nepeMeIeHI U CI0KEeHuEe CKOPOCTEH.

PaBHOMEepHOE ¥ pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBIOKEHHE. [paduku 3aBUCHMOCTH KOOpJMHAT,
CKOPOCTH, YCKOPEHUS, IIYTH U TIEPEMEIIECHUST MaTEPUAITLHON TOYKH OT BPEMEHHU.

CBoOomHOE TajicHre. Y CKOPEHHE CBOOOTHOTO TaICHHUS.

KpuponuneitHoe nBuxeHue. [IBUXKEHUE MATEPUATBHOW TOUYKH IO OKPY>KHOCTU C MOCTOSIHHOW MO MOZYJIIO
CKOPOCTBI0. YTIIOBasi CKOPOCTh, JIMHEIHAA CKOpOCTh. [lepros u yactoTta obparmienus. LleHTpocTpeMuTensHoe
YCKOpEHHUE.

TexHuueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHE: CIUIOMETP, NBIKEHUE CHAPSNIOB, ICTHBIE U
PEMEHHBIE TTepeaayn.

Jlemoncmpayuu

Mopenb cucTeMBI OTCUETA, MILTIOCTPAINS KHHEMATHICCKUX XaPaKTEPUCTUK JIBIKCHHUS.

[IpeoOpazoBaHue IBUKEHUH C HCIOIB30BAaHUEM MTPOCTHIX MEXaHU3MOB,

[Tanenue Ten B BO3IyX€ U B PA3pPEKEHHOM IPOCTPAHCTBE.

HalGnronenne nBrKeHUS Tena, OpPOIIICHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Nsmepenne yckopeHus CBOOOTHOTO MaJICHHS.

HamnpaBnenue ckopocTy Mnpu ABMKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopisie pabomsl

N3yuenue HepaBHOMEPHOTO IBIKEHUS C IENIBIO OTPEACIICHNS MTHOBEHHOU CKOPOCTH.

HccnepoBanue COOTHOLICHUS MEXAY MOYTSAMU, HOPOHACHHBIMUA TEJIOM 3a IOCJIEeN0BaTElIbHbIE DPAaBHBIC
MIPOMEKYTKU BPEMEHU NPU PAaBHOYCKOPEHHOM JBHKEHUU C HAYaIbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yueHue NBM>KEHHUS IIApPHUKa B BI3KOU KUJKOCTH.

WzyueHue nBrkeHMs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpuniun otHocurenbHocTu 'anunes. [lepseiit 3akod HetoToHa. MIHEpIMaibHBIE CUCTEMBI OTCUETA.

Macca Tema. Cuna. Ilpunnun cynepmosunmu cui. Bropoit 3akoH HproToHa 1isi MaTepuanbHOW TOUKH.
Tpetuii 3axon HptoToHA 17151 MaTepuaibHBIX TOYCK.

3akoH BcemupHOTro Tsrorenus. Cuia TsoxecTr. [lepBas kocMudeckas CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckonbxenus, kadenus). Cuma Tpenus. Cyxoe tpenme. Cuia TpeHHA
CKONIbXeHHA W cuia TpeHus mokos. Koaddumuent tpenus. Cuna cONpOTHBIEHUS MPH IBUKCHUU Tela B
JKUIKOCTH WJTU Tas3e.



[HoctynarensHoe U BpaliaTeabHOE IBUKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuJIbl OTHOCHUTENIBHO OCH BpallleHus. [lneuo cumibl. YcnoBusa paBHOBECHUS TBEPIOTO TENA.
TexHUyeckne YCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: MOAIIMIHUKH, JBH)KEHHUE MCKYCCTBEHHBIX
CIIyTHHUKOB.

Lemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHEe MacC B3aMMOEHCTBYIOIINX TE.

Bropoii 3axon HeroToHa.

Hsmepenue cui.

CnoxkeHue cui.

3aBHCUMOCTb CHIIBI YIIPYTOCTH OT JeQOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U TaJACHUU.

CpaBHEHUE CUJ TPEHUS TIOKOSI, KAUEHUS U CKOIBXKCHHUS.

VYcnoBus paBHOBecus TBEpAOro Tena. Buabl paBHOBeCHS.

Yuenuueckuii asxcnepumenm, iabopamopmuvie pabomoi

Uzyuenne aBrxkeHus Opycka Mo HaKJIIOHHOW TINTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX B TMPY)XKMHE W PE3WHOBOM oOpaslle, OT WX
nedhopMaImm.

Hccnenosanue ycinoBuil paBHOBECHSI TBEPAOTO TeJa, UMEIOIIETO OCh BPaILlEHUs!.

Tema 3. 3aKOHbBl COXPAHEHUA 6 MEXAHUKE

Nmnynsc MaTepuanbHON TOYKM (Tena), CHCTEMbl MaTepHAbHBIX TOUYEK. VIMITynbc CHIBI M M3MEHEHHE
HMMITyJIbCa Tea. 3aKOH COXpaHeHH UMITyJbca. PeakTHBHOE JBM)KEHUE.

Pabora cuiisl. MOIITHOCTE CHJIBL.

Kunernveckas sHeprust MaTepuanbHON Toukn. Teopema 00 M3MEHEHHH KHHETHYECKOW SHEPTHHL.
[NorenuumansHas sHeprus. [loTeHnManpHast SHeprus ynpyro aedopMHpPOBaHHON NpyxuHBL. [loTeHIMANIbHAS
SHEPTHs Tena BOJIM3HM MOBEPXHOCTH 3EMIIH.

[loTreHnmanbHble W HEMOTEHIUMANbHBIE CHibl. CBA3b Pa0OTHI HEMOTEHIHANBHBIX CHJI C HM3MEHEHHEM
MEXaHHYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPrHUHu.

VYnpyrve u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue ycTpolcTBa U MPaKTUYECKOE IPUMEHEHNE: BOAOMET, KONED, MPYKUHHBIA MUCTOJET, ABIKEHUE
paker.

Jemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCA.

PeaxkTuBHOE NBUXKEHUE.

[lepexon MOTEeHMAIBHON SHEPTUN B KHHETHUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, iabopamopmuvie pabomoi

NzydeHne abCoMOTHO HEYNIPYTOro yapa ¢ IOMOIIBIO ABYX OAMHAKOBBIX HUTSHBIX MasTHHKOB.
HccnenoBanne cBA3M paOOTHI CHIIBI C M3MEHEHHEM MEXaHWYEeCKOW SHEPTHH Tella Ha MPHUMEpe PacTsHKeHUS
PE3UHOBOTIO XTyTa.

Pasnen 3. MogiekynsipHas (pM3uKa U TEPMOAUHAMHAKA

Tema 1. OcHO6bI MONEKYAPHO-KUHEMUUECKOU MEOPUU

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKOW TEOPUHM M UX OIBITHOE 0OOCHOBaHME. bpoyHOBckoe
nekerne. Juddysusa. Xapakrep IBIKEHUS U B3aUMOACHCTBHS YaCTHIl BellecTBa. Moaean CTpOeHUs ra3os,
KHUIKOCTEH U TBEPABIX Teld U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THX MoAejeid. Macca u pa3mepsl
moueky. Konnuectso BemiectBa. [loctosiHHass ABoraapo.

Temnosoe pasHoBecue. Temneparypa u e€ usMmepenue. [llkana remneparyp Llenscus.

Mognens uneanpHOro rasa. OCHOBHOE YypaBHEHHE MOJICKYJISIPHO-KMHETHYECKOW TEOPHH MIEaJIbHOrO rasa.
AOGconmoTHas TeMIepaTrypa Kak Mepa CpelHed KMHETHYECKOW SHEPIUH TEIJIOBOrO IBM)KEHHUS YacTHI[ rasa.
[lIxana Temneparyp KeneBuHna. I'azoBble 3akoHBL. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH [lanbToHa.
W3zomporniecchl B MAeadbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BelecTBa. [ paduueckoe mpenacTaBieHHe
H30IIPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

Texauueckne yCTPONUCTBA M MPAKTHIECKOE IIPIMCHEHHE: TEPMOMETP, OapoMeETp.

Lemoncmpayuu

OmbIThl, JOKA3bIBAIOLIME MAWCKPETHOE CTpPOCHHME BellecTBa, (ortorpadum MoJeKynl OpraHu4ecKux
COCIMHEHHUH.

OmnbIThl 10 7UQPY3UH KUIKOCTEH U Ta30B.

Mozens GpOyHOBCKOTO IBHKCHHSI.

Mogens onsita llITepHa.



OnbITHL, JOKA3BIBAIOIINE CYIECTBOBAHNE MEKMOJIEKYIIPHOTO B3aUMOIEHCTBHSL.

Monens, WITIOCTpUpYIOLIas MPUPOIY JABJICHUS T'a3a Ha CTEHKH COCY/a.

OnBITHL, WILTIOCTPUPYIOIINE YpaBHEHHE COCTOSHIS HSATFHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Omnpenenennie Macchl BO3AyXa B KIaCCHOH KOMHATE Ha OCHOBE M3MepeHHMH 0O0BbEMa KOMHATHI, JaBJICHHUS U
TeMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXIY TTapaMeTpaMH COCTOSHUS pa3pesKeHHOTO Trasa.

Tema 2. OcHogbl mepmoouHamuKu

Tepmoannamudeckass cucteMa. BHYTpeHHsII 3HEprus TEPMOAWHAMUYECKOM CHCTEMBI M CIIOCOOBI eé
n3meHeHus. KonnuecTBo TeruioTsl U paboTa. BHYTpeHHss SHEprusi OJHOATOMHOTO HMJEalIbHOTO ra3a. Bumbl
TEIUIOTIepeIaul: TEIJIONPOBOAHOCTh, KOHBEKLHUS, U3IydeHHE. YelbHasg TEIUIOEMKOCTh BEIIeCTBa.
KonmuecTBo TemnoTsl npu Teronepeaaye.

[lonsitTne 00 agmabatHOM mpomecce. [lepBerit 3akoH TepMoguHaMuku. lIpuMeHeHHe NEepBOrO 3aKoHA
TEPMOJAMHAMUKH K u3omnporeccaM. [ padudeckas naTEpIIpeTalus paboThI rasa.

Bropoii 3akon TepMoauHamMuku. HeoOpaTuMoCTh MPOIECCOB B IPUPOJIE.

TennoBble MamuHbl. [IpuHIMIBI AeificTBUA TeIUIOBBIX MamuH. IIpeoOpa3zoBaHMs SHEPIMM B TEIUIOBBIX
MamuHaX. Kosaddurmuent moie3Horo aeWcTBus TemioBod MamuHbL Llukn KapHo m ero xoadduimeHt
MTOJIE3HOTO JIEHCTBHSL. DKOJIOTHUECKUE TTPOOIEMBI TeIUIOPHEPTETHKH.

Texnuyeckne yCTpOWCTBA M TNPAKTUYECKOE MPUMEHEHHWE: IBHUTaTelb BHYTPEHHETO CrOpaHus, OBITOBOI
XOJOJWIBHUK, KOHTUIIOHED.

Jemoncmpayuu

W3MmeHenne BHYTpEeHHEW DSHEPrMU TeNa TPH COBEPUICHWH paOOTHI: BBUIET NPOOKH M3 OYTBUIKH TIOZ
JEHCTBUEM C)KAaTOTO BO3/yXa, HarpeBaHue d(hupa B JTaTyHHOH TpyOKe mMyTéM TpeHwUsl (BUACOASMOHCTPAIIHS).
W3meHenune BHyTpeHHEH SHEPTUH (TeMIIepaTyphl) Tea MpH TeTUIonepeaade.

OmnebIT 1o a1MabaTHOMY PaCIIUPEHHIO BO3/1yXa (OTBIT C BO3AYIIHBIM OTHHBOM).

Mogenu nmapoBoi TypOHHBI, IBUTATENS] BHYTPEHHETO CTOPAaHUS, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepeHne ynenpHol TemIoEMKOCTH.

Tema 3. Acpezammnvie cocmoanusa eeujecmea. Pazoevle nepexoonvt

[Mapoobpa3oBanne u koHgeHcanus. McmapeHue m kumneHue. AOCONIOTHAsE M OTHOCHUTENbHAs BIa)KHOCTD
Bo3ayxa. HacelmenHsiid map. Y ienpHas TemioTa mapooOpa3oBaHusi. 3aBHCUMOCTD TEMITEPATYPbl KATIEHHS OT
JaBJICHUSI.

Teépmoe Teno. Kpucrammmueckne u amopdHble Tena. AHHM30TPONHUS CBOWCTB KpUCTawioB. JKuakue
kpuctayuibl. CoBpeMeHHble MaTepuanbl. [lnaBieHue W KpucTau3anus. Y AeibHas TEIUIOTa IUIABJICHHA.
CyOmmmanmst.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHudeckne yCTpoWcTBa W TPAKTUYECKOE MPUMEHEHWE: TUTPOMETP U TCHUXPOMETp, KaJlOpUMETD,
TEXHOJIOTHUH TIOTYYCHUSI COBPEMEHHBIX MaTepHaIIOB, B TOM YHCIIe HAHOMATEPHAIIOB, 1 HAHOTEXHOJIOTHH.
Lemoncmpayuu

CBolicTBa HaCBILIEHHBIX APOB.

Kumnenune npu moHMmKeHHOM JaBIICHUH.

Croco6b1 M3MepeHHS BIaXKHOCTH.

Habnronenue HarpeBaHus U IUTaBJICHUS KPUCTATUTUYECKOTO BEIIECTBA.

JleMOoHCTpaIus KprucTalioB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mMepenre OTHOCUTENHHOM BIIAXKHOCTH BO3TyXa.

Paznea 4. djekTpoauHaMuka

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tenl. DIeKTpu4eckuil 3apsaa. JlBa Buaa aeKTpruueckux 3apsaaoB. [IpoBoAHNKH, AMAIEKTPUKY U
MOJTyTIPOBOJHUKH. 3aKOH COXPAaHEHUs JIEKTPUIECKOTO 3apsia.

BzanmoneiictBue 3apsimoB. 3akoH Kymona. TodedHBId 3IEKTPUUYCCKHN 3apsnl. DIJIEKTPUUIECKOE IIOJIC.
Hamnpsoxk€HHocTs  anexTpuueckoro mnousst. [lpuHuun Cynepnosuuuy  JIEKTpUYECKHUX nojeil.  JInHuum
HaNPsKEHHOCTH IEKTPUUECKOTO TOJISL.

Pabota cun anexrpocraruueckoro nois. Ilorennuan. Pasnocts motennuanos. [IpoBOIHUKY U IUIIEKTPUKH B
3JIEKTPOCTATHUECKOM ToJie. JnanekTprueckas IpoOHUIIaeMOCTb.

OnextpoémkocTs. KoHaeHcaTtop. ONEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OHEprus 3apshKeHHOTo
KOHZEHCATopa.



TexHudeckne ycTpoiicTBa U MpakTHUECKOEe NMPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETp, 3IEKTPOCTaTHIECKas
3alInTa, 3a3eMJICHUE JIIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAJILHBIN anmapar, CTpyHHbIH TPUHTEP.
Lemoncmpayuu

Y CTpoiCTBO M MIPUHIIUI ICUCTBUS IIEKTPOMETPA.

B3aumogeiicTBre Ha3IEKTPU30BAHHBIX TEI.

OnexTpudecKoe Moje 3apsSKEHHBIX Tell.

[IpoBOHUKHM B 3JIEKTPOCTATUYECKOM IOJIE.

DNEKTpOCTaTUYECKAs 3aIUTa.

JIMBIEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh JIEKTPOEMKOCTH IJIOCKOTO KOHACHCATOpa OT IUIOUIAAM IJIACTHUH, PACCTOSIHUS MEXIY HUMU U
JUIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apsyKeHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepenne 3neKkTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannsiit Inekmpuueckuii moxk. Toku é paznuunix cpedax

OneKTpudyeckuii TOK. YCJIOBHS CYIIECTBOBaHMSA OSJEKTpUuYeckoro Toka. McrouHuku Toka. Cuma Toka.
ITocTostHHBIN TOK.

Hampsoxenne. 3akon Oma i1 ygacTka Ielu.

OnexTpudecKkoe CONMpOTUBIEHHUE. Y AETbHOE CONPOTUBIEHHE BelecTBa. [locnenoBaTenbHoe, napamienbHoe,
CMEIIaHHOE COESMHEHNE TTPOBOJHUKOB.

Pabota snexrpudeckoro Toka. 3akoH J[xoyms—JIenria. MOITHOCTE AIEKTPHIECKOTO TOKA.

ONeKTpOABWXKYIAsl cuja W BHYTPEHHEE COMPOTHUBICHHE HCTOYHHMKA TOKa. 3akoH OMa aisi TOJIHOH
(3amMKHYTOI1) AnekTpudeckoil nemu. KopoTkoe 3amblkaHue.

DNEeKTPOHHASI IPOBOAUMOCTD TBEPABIX METAIJIOB. 3aBUCUMOCTb COIPOTUBIICHUS METAIJIOB OT TEMIIEPATYPBHI.
CBepXIpOBOIUMOCTb.

OnexTpudeckuil Tk B Bakyyme. CBONCTBA 3JEKTPOHHBIX MTyYKOB.

[NomynpoBogauku. CobcTBeHHAs W IPUMeECHAsI TPOBOAUMOCTD TIOJTYIPOBOJAHMUKOB. CBOWCTBA p—n-TIepexo/a.
[TomympoBOfHIKOBBIE TIPHOOPEI.

OnexTpudyeckuii TOK B pacTBOpax M pacIulaBaxX dJIEKTPOJIUTOB. OJIEKTPOIUTHUECKAs JUCCOLMALINA.
OnexTponus.

ONEeKTpUIeCKuit TOK B razax. CaMOCTOSTENLHBIN I HeCaMOCTOSTENbHBIN pa3psa. Moxaus. [lnazma.
TexHudeckne yCcTpoicTBa U MPaKTHUECKOe IPUMEHEHHE: aMIIEPMETp, BOJIBTMETP, PEOCTaT, ICTOYHUKH TOKA,
3JIEKTPOHArpeBaTelbHble TMPHOOPHI, 3JIEKTPOOCBETUTEIbHbIE NPHOOPHEl, TEPMOMETP COIPOTHBICHUS,
BaKyyMHBIH THO]I, TEPMHUCTOPHI U ()OTOPE3UCTOPHI, TIOTYITPOBOIHUKOBBIN U0/, TAIbBAHUKA.

Lemoncmpayuu

W3mepenne cuitbl TOKa M HAIIPSYKEHHSL.

3aBUCUMOCTh COMPOTUBICHUS UIMHIPUYECKUX MPOBOJAHUKOB OT AJIMHBIL, IIOIIAU TONEPEYHOr0 CEUECHUSI U
Marepuana.

CMernaHHOe coeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe m3MepeHue 3MeKTPOoABIKYILEH cuiibl. KopoTKoe 3aMbIKaHHE rajlbBaHUYECKOTO 3JIEMEHTa U OLIEHKa
BHYTPEHHETO COIIPOTUBIICHUS.

3aBHCHMOCTH COTIPOTHBIICHHUS METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3MEKTPOIUTOB.

HWckpoBoit pazpsa v IpoBOJIUMOCTE BO3AyXa.

OmHOCTOPOHHSIS MPOBOAUMOCTH JTHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomsl

N3yueHue cMENIaHHOTO COeIUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoaBUKYILEH CHUIIBI ICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTHUBIICHHUS.

Hab6mronenue snexkTpomnusa.

MexnpeIMeTHBIE CBSI3U

Uzyuenne kypca ¢usmku 6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C yYETOM COAEPIKaTeITbHBIX
MEXIIPEIMETHBIX CBsI3€il ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XMMHH, Teorpa(puy U TEXHOIOTHH.
Mescnpeomemnvie nonsmusi, CBI3aHHBIE C M3Y4YEHHEM METOJOB HAYYHOTO IO3HAHUS: SIBJICHHE, HAY4HBIN
¢daxT, rumoresa, Qu3MYecKas BENWYMHA, 3aKOH, TEOpHsA, HAONIOJEHUE, SKCIEPUMEHT, MOICIUPOBAHUE,
MOJEJIb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl ypaBHEHUH, MuHelHas (QyHKius, mapabona, runepbona, ux rpapuku
CBOMCTBa, TPUTOHOMETpUYECKHWE (PYHKIMU: CHHYC, KOCHHYC, TaHI'CHC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIOKEHUE BEKTOPOB.
bBuonocus: Mmexanndyeckoe IBUKEHHE B )KUBOH npupoe, auddysus, ocMoc, TemIooOMeH *KUBBIX OPraHU3MOB
(BuABI TEIUIONIEpEayuH, TETUIOBOE PABHOBECHUE), JJIEKTPHUECKHUE SIBICHUS B )KUBOM MPHUPOJIE.



Xumus: TUCKPETHOE CTPOEHUE BEILECTBAa, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs Macca,
TEIUIOBBIE CBOMCTBAa TBEPIBIX TEN, JKHUJIKOCTEM W Ta30oB, »JJIEKTPUYECKUE CBOWCTBA METAJJIOB,
3IEKTPOIUTHYUECKAs TUCCOUALNS, TaIbBAHUKA.

T'eoepagpus: BIaXHOCTH BO3TyXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JIBUXKCHHI C WCIIOIB30BAHUEM MEXAaHU3MOB, YYET TPCHUS B TEXHUKE,
MOIIIUITHAKH, WCIOJb30BAaHUE 3aKOHA COXPAHCHUS HMITYJbCa B TEXHUKE (pakeTa, BOAOMET W JPYTHE),
JIBUTATENIb BHYTPEHHETO CTOPaHWs, MapoBas TypOWHA, OBITOBO XOJOMWIBLHUK, KOHIAWIIMOHEP, TEXHOJIOTHU
MOJyYEeHUs] COBPEMEHHBIX MaTepHajoB, B TOM 4YHUCJIE€ HaHOMAaTEpUalOB, W HAHOTEXHOJOTHH,
ANIEKTPOCTATHYECKAs  3allluTa, 3a3eMJICHHE  DJICKTPONPUOOPOB,  KCEPOKC, CTPYHHBIM  TPUHTED,
AJIEKTPOHATPEBATEIEHBIC TPUOOPHI, ANEKTPOOCBETUTEIEHBIE TPUOOPHI, TaJhBaHHUKA.

11 KJIACC

Pa3nen 4. dnexkTponmHamMuka

Tema 3. Maznummnoe none. IneKmpomazHuUmMHAA UHOYKYUA

ITocrosiHHbIE MarHuUTHl. B3amMojeiicTBUE MOCTOSHHBIX MAarHUTOB. MaruuTHoe moje. BekTop MarHuTHOM
uHAyKIuU. [IpuHIUN cyneprno3unud MarHUTHBIX mojei. Jlunuu maroutHOM uHAaykuuu. KapTtuna nuxHuit
MAarHUTHOW MHIYKIUU MOJISl TOCTOSIHHBIX MAarHUTOB.

MarauTHOe MmoJjie MPOBOAHUKA ¢ TOKOM. KapTWHa TWHWN WHIYyKIIMA MATHATHOTO TOJISA JJIUHHOTO MPSIMOTO
MIPOBOIHMKA U 3aMKHYTOT'O KOJBIIEBOTO MPOBOJHMKA, KaTymIku ¢ TokoM. OmbIT Opcrena. Bzaumogeiicteue
MPOBOJTHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJb U HallpaBJCHUE.

Cuna Jlopenna, e€ MOIynb U HampaBicHue. JIBUKeHHE 3apsyKEHHON YacTHIBI B OJHOPOIHOM MAarHUTHOM
nosie. Pabora cuitet Jlopenia.

SIBneHue 3aeKTpoMarHuTHOM MHAyKUWU. 1T0TOK BeKTOpa MarHUTHOM MHAYKIHMH. DJIEKTPOABIXKYLIAs CHIIA
WHAYKIWW. 3aKOH dJIEKTPOMAarHUTHON nHAyKmH Papazes.

BuxpeBoe asnmektpudeckoe moje. OIEKTPOABMKYINAS CHUJIA UHAYKIUH B TPOBOAHHUKE, ABMKYLIEMCS
MOCTYIATEIBHO B OAHOPOIHOM MarHUTHOM IOJIE.

IIpaBuno Jlenna.

NuayKkTuBHOCTD. SIBNIEHHE CAMOMHAYKINN. DNEKTPOABIKYIIAst CHIIa CAMOWHAYKIINH.

DHeprusi MAarHUTHOTO MOJIS KaTyIIKU C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUUIECKOE MPUMEHEHHE: TIOCTOSHHBIE MATrHUTHI, JJIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHUI, UHAYKIIMOHHAS MEeYb.

Lemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE IEKTPOHHOTO ITyYKa MAaTHUTHBIM I1OJIEM.

JIuHUY UHAYKIUA MarHUTHOTO TOJIS.

B3aumoneiicTBre JBYX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HeiicTBue cuibl JIopeHiia Ha HOHBI AIEKTPONIHUTA.

SIBneHune 3MeKTPOMArHUTHON UHTyKLUU.

IIpaBuno Jlenna.

3aBUCUMOCTb MEKTPOIBIKYIIEH CHUIIBI MHAYKIIMHA OT CKOPOCTH M3MEHEHHSI MAarHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

W3yveHne MarHuTHOTO MOJISI KaTYIIKHA C TOKOM.

UccnenoBanne nelcTBUS MOCTOSHHOTO MAarHUTa HAa PaMKY C TOKOM.

HccnenoBanue sBICHUS 3IEKTPOMAarHUTHOM MHIAYKIUH.

Paspnen 5. Konne6anust u BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHumuvle Koneoanus

KonebarensHast cuctema. CBoOGoaHble MexaHmueckue kojeOanws. ['apmonmdeckue konebanus. [lepuon,
yacTtoTa, aMIuATyAa u (asza konedannid. [IpyXxuHHBIM MasTHUK. MaTemMaTndecKuil MasTHUK. YpaBHEHHE
rapMOHHYECKUX Kosnebannil. [IpeBpamienne sHEpTUH MIPH TApMOHUYECKIX KOJICOaHHAX.

Konebartenpubili kOHTYp. CBOOOJHBIE D3JIEKTPOMArHUTHBIE KOJNEOAHHWS B UACATHLHOM KOJIeOaTeIhHOM
KOHType. AHAJOTHUSI MEXAYy MEXaHHYECKUMH W DJIEKTPOMarHUTHBIMU KojeOanusmu. ®@opmyna TomcoHa.
3aKOH COXPaHEHUs SHEPTUH B UJCATIbHOM KOJIe0aTeTbHOM KOHTYPE.

[IpencraBnenue o 3aryxalomuX KoieOaHUSAX. BBIHYKIEHHBIE MeXaHWYecKue KoneOaHus. PesoHaHc.
BriHyXI€HHBIE SIEKTPOMAarHUTHBIE KOJIEOaHWsI.



[lepemennsii Tok. CHHYCOMIANBHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JefcTByIOIIee 3HaYEHNE CHITbI TOKA M HATPSKEHMSL.

Tpaucdopmarop. [IponsBoacTBo, nepeaada u MOTpedICHUE SIEKTPUIECKON YHEPTHHA. DKOJIOTHIECKHE PHCKH
IIpH TTPOM3BOACTBE AIEKTpodHeprun. KylbTypa HCIob30BaHus SJIEKTPOIHEPTUN B TIOBCEAHEBHOI JKU3HU.
TexHuuecknue ycTpolcTBa U MpaKTHUUECKOE MPUMEHEHHE: 3JIEKTPUUYECKUH 3BOHOK, T€HEpaTop MEepeMEHHOr0
TOKa, JUHUH dJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KojeOaTeIbHOM CUCTEMBI (TTPYKUHHBIA WIM MaTeMAaTHIECKH MasSTHHK).
HaGmonenue 3aTyxaronux Kojiebanui.

HccnenoBanne CBOWCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenne pesonanca.

CB0OOTHBIE EKTPOMArHUTHBIE KOJIEOaHNSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanne 3aBUCHMOCTH MTEPHOA MAJIBIX KOJIeOaHWiA Tpy3a Ha HUTH OT UTMHBI HUTH U MacChl TPpy3a.
Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbl

MexaHudeckre BOJHBI, YCIoBUs pacrpocTpaneHus. [lepuon. CkopocTh pacpoCTpaHEHHs U JUIMHA BOJIHBL
[lomepeunsie 1 mpomonbHEIE BOHEL. HTephepeHnns u mudpakius MEXaHIIeCKIX BOIH.

3ByK. CKOpOCTh 3ByKa. I poMKOCTh 3ByKa. Bricora Tona. TeMOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJIHBL. YCIOBHUS HU3IMyYEHHUs SJICKTPOMATrHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, VB  anektpomarnutHoit BosHe. CBOICTBAa 3JCKTPOMATHUTHBIX BOJH: OTpaXKCHHUE,
MpenoMIIeHre, oJspu3anus, tudpaxius, naTepdepenius. CKopocTb AIEKTPOMAarHUTHBIX BOJIH.

[lIxana 37eKTpOMarHUTHBIX BOJH. [[pMEeHEHHE 2JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHuunel paguocBs3u U TeneBuaeHus. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpepl.

TexHuueckne yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHHE: MY3bIKaJIbHBIC HHCTPYMEHTHI, YIBTPa3BYKOBAas
JIMarHOCTUKA B TEXHUKE W METUIIMHE, Pajap, paluonpuéMHUK, TeJICBU30p, aHTeHHa, TesnedoH, CBY-meus.
Lemoncmpayuu

OO0pazoBaHue U pacIpOCTpaHEHHE TOTIEPEYHBIX U MTPOAOIBHBIX BOJH.

Konebmiomeecs Teno kak HCTOUHHK 3BYKa.

HaGmoieHre oTpakeHus U MPEIOMIICHUS MEXaHHYECKUX BOJIH.,

Hab6mronenne naTepdepeHINN U TUGPAKITAA MEXaHHIESCKIX BOJIH.

3BYKOBO pe30HAHC.

HaOmoieHre cBsi3u TpPOMKOCTH 3BYyKa M BHICOTHI TOHA C aMILTUTYOH M YaCTOTOW KOJICOaHUH.

HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTPaKEHHUE, NPEIOMIICHUE, MOJSApHU3aNus, TUPPaKIus,
nHTephepeHnys.

Tema 3. Onmuka

l'eomeTrpuueckas omnrtuka. [IpsMonuHelHOe pacrnpocTpaHeHHEe CBeTa B OJHOpOMHOW cpexe. Jlyd cBera.
TouyeuyHbIli ICTOUHUK CBETA.

OTpakeHue cBeTa. 3aKOHBI OTpakeHus ceta. [locTpoeHue n300pakeHuil B INTOCKOM 3€pKaJIe.

[IpemomiieHre cBeta. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOJIOTHBIN MMOKa3aTesb mpenomieHus. [loiaHoe
BHyTpeHHee oTpakeHue. [IpeenpHbIi yromi MOTHOTO BHYTPEHHETO OTPaKESHHUS.

Hucnepcus ceera. CiioskHBIN cocTaB Oenoro cBera. L[Ber.

CoOuparoniye U paccenBarolue JUH3bI. ToHKas JinH3a. DOKYyCHOE PacCTOSIHUE M ONTHYECKash CHJIa TOHKOH
nmuH3bl. [locTpoeHre HM300pakeHUH B COOMPAIONIMX W PACCEHBAMIIMX JIMH3aX. DopMyna TOHKOW JIMH3HI.
VBenmueHue, 1aBacMoe JTHH30M.

IIpenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. UaTepdepennus ceera. KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS HAOIIOACHUS MaKCUMyMOB H
MHUHUMYMOB B HHTEp(EPEHIIMOHHON KapTHHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpaxuus ceera. udpakunonHas pemérka. YciioBre HaOMIONEHHUS TIIaBHBIX MaKCUMYMOB IIPH TaJICHUH
MOHOXPOMAaTHYECKOTO CBeTa Ha AU()PAKINOHHYIO PEHIETKY.

[Nonspu3zanms cBera.

TexHudeckne yCTpOHCTBA W TPAKTHYECKOE IPHMEHEHHWe: OYKH, Jyma, (QoToarmapar, MpPOeKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS! ONTUKA, TU(PPaKIHOHHAS PEHIETKA, MOISIPOU].

Lemoncmpayuu

[IpsmonmHEelHOE pacipocTpaHeHHe, OTPaKEHUE U MpesloMIIeHne cBeTa. OnTHdecKkne mpudopEL.

[lomHoe BHyTpeHHEE OTpakeHue. Moienb CBETOBOIA.

HccnenoBanue cBOMCTB M300pakeHU B IMH3AX.

Mopenu MUKpOCKOMa, TEIECKOMA.

Hab6mnronenne naTepdepeHITNN CBETA.

HaGmronenue qudpakiuu cBera.



Hab6nronenne nucniepcun cBeTa.

[Tomyuenue criekTpa ¢ HTOMOIIBIO TPU3MBI.

[Tomydenue criekTpa ¢ TOMOINBIO0 TU(PPAKITHOHHON PENIETKH.

Habmonenne monspusanuu cBeTa.

Yuenuueckuii axcnepumenm, r1abopamopruvie pabomoi

W3mMepenue nokaszaTens NpenoMIIEHUS CTEKIA.

HccenenoBanne cBONCTB N300paKeHUH B JTMH3AX.

HabGnronenue mucniepcun cBeTa.

Pa3nen 6. OcHOBBI clienMAJILHON TEOPHHM OTHOCHTEIBHOCTH

['paHuLbI TPUMEHUMOCTH KJIacCHYeCKOM MexaHuKd. [locTynaTel crenualbHONM TEOPUH OTHOCUTEIBbHOCTH:
MHBapUAaHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIAII OTHOCUTEIHHOCTH DWHIITEHHA.
OTHOCUTENBFHOCTH OJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHH 1 COKpAIIEHNE ITTHHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPTUEN U UMITYJIBCOM PENSITUBUCTCKON YaCTHULIBI. DHEPrUsl MOKOSI.

Pa3nen 7. KBanroBas pusznka

Tema 1. Inemenmol K6AHM OGO ONMUKU

®oronsl. Popmyna [Inanka cBsi3u 3HEPTUU POTOHA C €TO YACTOTONH. DHEPTHS U UMITYJIbC (DOTOHA.

OtkpeiTre U uccienoBanue Gorodddexra. OmpiTel A. I'. CtomeroBa. 3akoHbl Qorodddekra. YpaBHEHHE
OnnHmTelHa 11 porosddexta. «Kpacnas rpanuna» Goroaddexra.

JaBmenwne ceeta. OmneiTel [1. H. JIeOenena.

XHWMHUYECKOE ACUCTBUE CBETA.

TexHu4yeckne yCTpOHCTBa W TpaKTHYECKOe MpUMeHeHue: (OoTodeMeHT, (oTomaTinK, collHeuHas Oartapes,
CBETOJIUO/.

Lemoncmpayuu

®doro3dekT Ha yCTaHOBKE C IIMHKOBOH MJIACTUHOM.,

HccnenoBanue 3ak0HOB BHEITHETO (GOTOIDPEKTA.

CBeToauon.

ConHedyHas OaTapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopma mo paccesiHuto o -yactun. IlnaHerapHas Monens aroma.
[octymarer bopa. Uznyuenne n mornomenne GOTOHOB IPH MEPEXOJIe aToMa C OAHOTO YPOBHS SHEPTHH Ha
npyroii. Bumasr cnextpoB. CiekTp ypoBHEW SHEPTUH aTOMa BOJOPO/IaA.

Bonnoseie cBoiicTBa yactu. Boansl ne bpoiins. KopnyckynapHo-BoTHOBOH ayaln3M.

CIIOHTaHHOE U BBIHYKJCHHOE U3JIy4YEHHE.

TexHudeckne ycCTpOCTBa M TMPaKTUYECKOE MPHUMEHEHHE: CIIEKTPANbHBIM aHamn3 (CHEKTPOCKOI), Ja3ep,
KBaHTOBBIA KOMIIBIOTEP.

Lemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI Jla3epa.

Habnronenue nuHeyaTbix CIEKTPOB H3TYUYCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HaGmoieHre muHeHYaToro crekTpa.

Tema 3. Amomnoe saopo

OKCIIepUMEHTHI, JOKa3bIBAIOIINE CIOXHOCTh CTpoeHus sapa. OTKpbITHE pPaanoaKTHBHOCTH. OTBITHI
Pesepdopna mo ompeneseHHI0 cocTaBa paJMOaKTHBHOrO u3myueHus. CBolicTtBa anbda-, Oera-, raMmma-
u3nyueHus. BrusgHue paanoakTUBHOCTU Ha KUBBIE OPraHU3MBI.

OTkpeITHE TIPOTOHA U HeWTpoHa. HykimonHast monens siapa ['eitsenOepra—Banenko. 3apsn sapa. MaccoBoe
yucno sapa. M3oTonsl.

Anbda-pacmnan. DIEKTpOHHBIA M TO3MTPOHHBIA Oera-pacman. ['amma-usnydeHue. 3aKOH PaJdOAKTHBHOIO
pacnaza.

OHeprus CBsI3W HyKJIOHOB B sizipe. SnepHbie critbl. [ledexT macch sapa.

SnepHble peakuuu. JleieHUe U CUHTES SAEP.

Anepuwiii  peaktop. TepmosimepHblii cuHTe3. IlpoOneMbl W TNEPCHEKTUBHL  SJICPHOH SHEPreTHKH.
DKOJIOTHYECKUE ACTIEKTHI AIEPHON SHEPTETHKH.

OnemeHTapHbIe YacTUIbl. OTKPHITHE TO3UTPOHA.

Mertobl HAaOIIOIEHHUS ¥ PETUCTPALINH SIEMEHTAPHBIX YacTHII.

®dyHIaMeHTaIbHBIE B3aUMOACHCTBUS. EMUHCTBO (U3N4ecKoil KapTHHBI MUpA.

TexHuyeckre ycTpoWCcTBa U MPAKTUYECKOE MPUMEHEHHE: JIO3UMETP, Kamepa BuilbcoHa, SiAEpHBIM peakTop,
aTomHasi bom0a.



Lemoncmpayuu
CuéTYrK MOHM3UPYIOIIUX YaACTHII.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomsl
HUccnenoBanne TpekoB "acTHIl (110 TOTOBBIM (oTorpadusam).
Pa3znen 8. Di1eMeHTHI ACTPOHOMHUM M ACTPOPUBUKH

Oransl pa3BUTHA acTpoHOMUH. [IpHuKIIagHOE M1 MIPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMUM.

Bun 3Bé€3nHoro Heba. Co3Be3aus, spKue 3BE3/bl, INIAHETHI, X BUJUMOE JIBIKCHHUE.

ConHevHas cucTema.

Connne. ConneuHas akTMBHOCTb. Mcrounuk oHepruum ConHna u 3BE3A. 3BE3ABI, HX OCHOBHBIE
XapaKkTepUCTUKHU. J[narpamMmma «CreKTpabHBINA KIIACC — CBETUMOCTEY. 3BE3/IBI TTIABHOM MOCIIEI0BATENBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTDY JUIS 3BE3]T TIIABHOU MTOCIIEIOBATEIFHOCTH. BHYTpeHHEE CTpOCHUE 3BE3 .
CoBpeMeHHBIE NIPEICTABICHHS O IPOUCXOXKACHNH U dBotonny ColHIa U 3BE311. DTalbl )KU3HU 3BE3I.
Mneunsiit Ilyte — nHama [anaktuka. [lonoxenue u npwxenne ConHua B ['anmaktuke. Tumbl ramakTuk.
Pannoranaktuku u kBazapel. YEpHBIE IbIPHI B IAPAX FajlaKTUK.

Bcenennas. Pacmmmpenne BceenenHoit. 3akon Xa066na. Pasberanume ramaktuk. Teopust Bonbpmioro B3pbiBa.
PennkToBoe u3nmydeHue.

Macmtabras ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie nmpoOieMbl aCTpOHOMUHU.

Yuenuueckue nabmooenus

Habnronenus HEBOOPYXEHHBIM IJIa30M C HCIIOJIB30BAaHUEM KOMIIBIOTEPHBIX IPHIIOKEHHUN ATl ONPENeIeHHS
MTOJIO’KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy: OCHOBHBIE co3Be3ins (CeBEpHOTo MONyIIapus U
SIPKHE 3BE3BIL.

Habnronenus B Teneckon JlyHsl, mianet, Mneunoro [lytu.

O6o0miatoniee TOBTOpEHUE

Porme ¢u3uku M acTpoHOMHHM B KOHOMHYECKOW, TEXHOJOTHYECKOW, COLUUANBHON M 3THYecKoW cepax
JeSITeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKU M aCTPOHOMHHU B COBPEMEHHOM HAYYHOH KapTHHE MUPA, POJIb
¢usnueckoll Teopuu B (POPMUPOBAHUH NMPEACTABICHUH O (HU3MYECKON KapTHHE MHUpA, MECTO (PU3UUECKON
KapTHHBI MHpa B 00IIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBIECHUI 0 IPUpPOJIE.
MexnpeIMeTHBIE CBSI3U

Wzyuenne kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce ocymIecTBISIETCS C YYETOM COIEpPXKATENbHBIX
MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH, Freorpapuy 1 TEXHOJIOTHU.
Mescnpeomemnvie nonsmusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO IO3HAHUS: SIBICHHE, HaY4HBIN
¢daxT, rumoresa, Qu3MUYEecKas BeNIWYMHA, 3aKOH, TEOpHsA, HAOJIIOJCHHE, SKCIEPUMEHT, MOICIUPOBAHUE,
MOJIeJTb, U3MEPEHNE.

Mamemamuxka: penieHre CUCTEMbl YPaBHEHHH, TPUTOHOMETPHUYECKHE (QYHKIMH: CHHYC, KOCHHYC, TAHTCHC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M MX INPOEKLIHMH Ha OCH KOOPIMHAT,
CIIO)KCHHE BEKTOPOB, IIPOM3BOJAHBIC 3JEMEHTAPHbIX (YHKUMHA, IPU3HAKKW MONOOUS TpPEYroJbHUKOB,
oTpe/ieNieHHe IO TUIOCKHX GUTYp U 00BEMA Tell.

bBuonocus: >nexTpuueckre SBICHUS B JKUBOW TpHpoJe, KojieOaTeNnbHBIC ABMKCHUS B XHBOH MpPUPOJE,
ONTHUYECKUE SIBIICHUS B XKUBOU NPUPOE, JEUCTBUE paJUalliy HA KUBBIC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsk CTPYKTypa TBEPABIX TEJ, MEXaHU3MbI 00pa30BaHUs
KPUCTAJUIMYECKOMN PEINETKY, CIIEKTPAJIBHBIN aHAIIN3.

T'eoepaghus: MaTHUTHBIE TOJIOCa 3€MIIM, 3aJI€)KM MarHUTHBIX DPYyA, (OTOCHEMKa 3E€MHOI IMOBEPXHOCTH,
IIPEJICKa3aHUE 3€MIICTPSICECHUH.

Texnonoeua: MMHUN DIIEKTPOIIEpEIady, TEHEpaTop IEPEeMEHHOTO0 TOKa, 3JIEKTPOABHTraTeNb, WHAYKINOHHAS
neyb, pagap, paauonpuéMHHK, TeleBU30p, aHTeHHa, Tenedon, CBYU-neus, mpoeKkUMOHHBIN ammapart,
BOJIOKOHHAsS ONITHKA, COJTHEUHas OaTapes..



IVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tipenmera «Dusnka» Ha YpOBHE CpefHero oOmiero oOpa3oBaHus (0a30BBIH YPOBEHB)
JOJDKHO — O0EcleunTh JOCTIDKCHHE —CIENYIOIUX JIMYHOCTHBIX, METalpeJMETHBIX M IMPEeJMETHBIX
00pa30BaTeNbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaThl OCBOEHUS ydeOHoro mnpeamera «Pu3MKa» TOJDKHBI OTPa)XkaTb TOTOBHOCTH H
CIOCOOHOCTh 00YYaIOLINXCSl PYKOBOACTBOBATHCS C(OPMUPOBAHHOW BHYTPEHHEH MO3WIMEH JIMYHOCTH,
CHCTEMOH LEHHOCTHBIX OpHEHTAllM{, IIO3UTUBHBIX BHYTPEHHMX YyOEXIEHHH, COOTBETCTBYIOIIUX
TPaJULUOHHBIM LEHHOCTSM POCCHHMCKOTO OOIIEeCTBA, pACIIMPEHUE JKU3HEHHOTO OMNbITa M OIBITa
ACATCIIBHOCTU B IMPOLECCE pEain3alliid OCHOBHBIX HaHpaBHCHI/Iﬁ BOCITMTATECILHOM JACATCIIBHOCTH, B TOM
YHCJIE B YAaCTH:

1) rpaxaaHCcKOro BOCIUTAHMSA:

c(hOPMUPOBAHHOCTh TPAXKAAHCKON TMO3MIMUA OOYYArOIIEroCs KaK AaKTHBHOTO M OTBETCTBEHHOTO YJICHA
POCCUHCKOTO 00IIECTBA;

MPUHATHE TPAJAUIIUOHHBIX OOIICYESIIOBEUSCKUX TYMaHUCTHUECKUX U IEMOKPATUICCKUX IICHHOCTEH;
FOTOBHOCTh BECTH COBMECTHYIO JCSTEIbHOCTh B HHTEpPECaX TIPa)KIaHCKOro OOIECTBa, y4acTBOBaTh B
CaMOyTIpaBJICHUU B 00pa30BaTEILHOW OpraHU3aIlNN;

YMEHHE B3aMMOJCHCTBOBATh C CONHAIBHBIMH HMHCTUTYTAMH B COOTBETCTBMH C WX (QYHKIHIMH U
Ha3HAYCHUECM;

FOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOU JIEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaKIAHCKON MACHTHIHOCTH, TAaTPHOTHU3MA;

LIEHHOCTHOE OTHOIICHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHXCHHSM POCCHUCKHMX YYEHBIX B 00JIaCTH
(PM3UKH U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUYCCKOT'O MIOBECHUS;

CHOCOOHOCTh OIICHHMBATh CUTYAIlMI0 M TNPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYICh HA MOPAaJIbHO-
HPaBCTBEHHBIC HOPMBI U [ICHHOCTH, B TOM YHUCJIC B ICATEIHHOCTH YIEHOTO;

0CO3HAHHUE JTMYHOTO BKJIaJa B [IOCTPOCHUE YCTOWYMBOIO OYIYIIETro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO (U3UIECKON
HayKe;

5) TpynoBoro BocnuTaHusi:

MHTEpEC K Pa3IM4HbIM cdepaM npo(ecCHOHATbHON JeSTeILHOCTH, B TOM YKCJIE CBS3aHHBIM C (DU3UKOH U
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccny M pealm30BHIBATH COOCTBEHHBIE
KU3HEHHBIE TIJIaHb;

TOTOBHOCTh M CIIOCOOHOCTh K 00Pa30BaHUIO U CaMOOOPa30BAHUIO B OOJIACTH (PU3UKHU Ha MPOTSIKCHUH BCEH
KU3HU;

6) 3K0JIOTHYECKOT0 BOCITUTAHUS

c(hOPMHUPOBAHHOCTh JKOJOIMUYECKOW KYJIbTYPbI, OCO3HAHHE TJ00AJLHOTO XapakTepa SKOJIOTHYSCKUX
npodiem;

IUIAHUPOBAaHUE W OCYIIECTBIICHUE JEHCTBUN B OKpYXKAlOIIeW cpelle Ha OCHOBE 3HAHUS IIeNiel yCTOHYHUBOTO
pa3BUTHUS YEIOBEYECTBA;

pacIIMpeHUE OMbITa JNEATSIEHOCTH 3KOJOTMYECKON HANpPaBJICHHOCTH HA OCHOBE HMEKOIIUXCS 3HAHUH IO
(uzmke;

7) IEeHHOCTH HAYYHOI'0 O3HAHMS:

c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UYECKOMN
HayKH;

OCO3HAHHE IIEHHOCTH HAYYHOH AEATEIhbHOCTH, TOTOBHOCTH B TPOIECCE M3YYCHUS (PH3UKU OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEAOBATENIBbCKYIO ACITEIBHOCTh HHIMBUIYAILHO U B TPYIIIIE.



METAHNPEJIMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHBbIE YHHBePCcAJbHbIE y4eOHbIe JelicTBUA

Ba3zoBble jornyeckue aeiicTBUA:

CaMOCTOSITEIEHO (hOPMYIINPOBATH U AKTYaIN3UPOBATh NPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPENEIATH LENH AESITEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUN UX JOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMAaTPUBAEMBbIX (PM3MUECKUX SBJICHUSAX;

pa3pabareiBaTh IUIAH pEHICHUS NpoOieMbl ¢ Y4ETOM aHalM3a HWMEIOIUXCS MAaTepUalbHBIX U
HeMaTepHaJIbHBIX PECYpCOB;

BHOCHUTb KOPPEKTHBBI B JEATENBHOCTh, OLICHUBAaTh COOTBETCTBHE DPE3YIbTATOB ILENSAM, OLEHHBATH PUCKU
MIOCIIEACTBUN NEATEIBHOCTH;

KOOPIMHHUPOBAaTh M BBHIMONHATH PabOTy B YCIOBUSX peajbHOTO, BUPTYaJbHOTO M KOMOMHHMPOBAHHOTO
B3alMOJAEHCTBUS;

pa3BUBaTh KPeaTUBHOE MBILUICHHUE IIPH PELIEHUH KU3HEHHBIX [IPOOIIEM.

Bba3oBble ucciieqoBaTe1bCKHe ACHCTBUA:

BJIaJIeTh HAYYHOW TEPMHHOJIOTHEH, KIIIOUEBBIMU TIOHATHUSMH U METOJIaMH (PU3UUECKON HAYKH;

BJIaJeTh HaBBIKAMH Y4eOHO-MCCIIEIOBATEIILCKOW UM TPOEKTHOH [HesTeNbHOCTH B 00dacTH  (PU3HKH,
CHOCOOHOCTBI0O M TOTOBHOCTBIO K CAaMOCTOSITENIbHOMY ITOMCKY METOJOB pEHIeHHS 3anad (QH3NIecKOTo
COJIEpKaHMs, MPUMEHEHHIO Pa3IMYHBIX METO/I0B IIO3HAHUS;

BIaJEeTh BUAAMHU JESATEIBHOCTU IO IMOJYYCHHIO HOBOTO 3HAHHS, €r0 MHTEPIPETALUH, IPeoO0pa30OBaHUIO U
IIPUMEHEHHIO B Pa3JIMYHBIX yYeOHBIX CUTYaIUsIX, B TOM YHCJIE IPU CO3JaHUU yYEOHBIX IPOEKTOB B 00J7aCTH
¢bu3mnKwy;

BBISIBJISITh IPUYMHHO-CJIEAACTBEHHBIE CBSI3M M aKTyaJU3UpPOBaTh 3a/ady, BBIABUTATh THUIOTE3y €€ pelIeHus,
HaXOAWTBb apTyMEHTHI JJIS JOKa3aTeNbCTBA CBOMX YTBEP)KICHHM, 3aaBaTh IapaMeTPbl U KPUTEPUH PEILICHUS;
aHAIM3MPOBaTh IIOJ[yYEHHBIE B XOAE pEIICHUSA 3aJa4d pe3yNbTaThl, KPUTHYECKH OLECHUBATH MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 00pa30BaTENbHOM NESATEIBHOCTH, B TOM YHCIE MpU
V3Y4YeHNN HU3UKH;

JaBaTh OIICHKY HOBBIM CHTYyalllsM, OLIEHUBATh MPHOOPETEHHBIIN OIBIT;

YMETh IEPEHOCUTH 3HAHUA M0 (PU3UKE B MIPAKTHUECKYIO 00IACTb KU3HEACATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHHS U3 Pa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJI€H, IPEAJIAraTh OPUTHHAIBHBIE TTOIXOABI U PEIICHUS;

CTaBUTbH MPOOJIEMBI U 33/1a4H, JOITyCKAIOIIKE allbTePHATUBHBIE PEIICHHUS.

Pabora c undopmanmeii:

BJIaJIeTh HABBIKAMH IIOJy4yeHHs HH(pOpMauud (PU3NYECKOrOo COAEP)KAaHWA M3 MCTOUYHUKOB DA3HBIX THIIOB,
CaMOCTOSITEIBHO OCYILICCTBIATh IMOWCK, aHallM3, CHCTEMAaTH3allMI0 M HMHTEPHpPETanuio HHPOPMALUH
Pa3NUYHBIX BUJOB U (OPM MpeCcTaBICHNUS;

OLIEHUBATh JIOCTOBEPHOCTh MH(OpMALINY;

WCIIOJIb30BaTh CPEeACTBAa MH(MOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PENICHNH KOTHUTHBHBIX,
KOMMYHHMKATUBHBIX W OpraHM3allMOHHBIX 3a7ad C COOJIIOJJICHHEM TpeOOBaHMH SPrOHOMHUKH, TEXHHUKH
0€3011aCHOCTH, TUTHEHBI, PecypcocOepekeHHsl, MPAaBOBBIX M ATUYECKUX HOPM, HOPM HH(OPMALMOHHON
0e30ITacCHOCTH,

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHUs B PasIHUHBIX PopMaTax ¢ y4éTOM HazHaueHHs HHPOPMALUH
LIEJIEBOI ayAUTOPHH, BBIOUPAs ONITUMAJIBbHYIO (hOpMY NpeACTaBICHHUS U BU3YyaJIU3aLUH.

KoMMmyHHMKaTHBHBIE yHUBEpCaJbHbIe YueOHbIe 1eiicTBUS:

OCYIIECTBIIATH O0IIEHHE Ha YPOKax (PU3WKU M BO BHEYPOUHOU JEATEIbHOCTH;

paco3HaBaTh MPEANOCHUIKH KOH(PIMKTHBIX CUTYAIMi U CMSTYaTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHHS C HCIOIb30BAHUEM S3BIKOBBIX CPENICTB;

[IOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBa KOMaHAHONW U HHANBUAYAIbHON paboThI;

BEIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX ACHCTBHH C Y4YETOM OOLIMX HHTEPECOB M BO3MOXKHOCTEH
Ka)KI0T0 4JieHa KOJJIEKTUBA;

MIPUHAMATh IIETH COBMECTHOW JesTeThbHOCTH, OPraHW30BBIBATH M KOOPAWHUPOBATH NEHCTBHS TIO €&
JTOCTH)KEHHUIO: COCTaBIIATH IUIAH JCHCTBUI, pacupenemsaTh pPojid ¢ yUYETOM MHEHHH YY9aCTHHKOB, 00CYXIaTh
pe3yabTaThl COBMECTHON paboThI;

OLIEHMBATh KA4Y€CTBO CBOETO BKJIaa M KAKAOTO YYaCTHHKA KOMaHAbI B OOLIMI pe3ysbTaT Mo pa3paboTaHHBIM
KpUTEPUSIM;

npejyiaraTb HOBBIE IPOEKThI, OIEHWBAaTh HAEHW C TO3UIHMH HOBHU3HBI, OPUTMHAIBHOCTH, MPaKTHYECKON
3HAYUMOCTH,;



OCYILECTBIIATH MO3UTHBHOE CTPATETHYECKOE IMOBEACHNUE B PA3IUYHBIX CUTYAIUSIX, IPOSBISATH TBOPUYECTBO U
BOOOpaKeHUE, OBITh HHUITUATHBHBIM.

PeryasiTuBHble yHUBepCcaJbHbIE YueOHbIe AelicTBUS

Camoopranusanmus:

CaMOCTOSITENIBHO OCYIIECTBIISITh TO3HABATEIbHYIO JAEATEIBHOCTh B O0JMAacTH (U3UKM W aCTPOHOMUH,
BBISIBIISITH TPOOJIEMBI, CTAaBUTH U OPMYITUPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOATENBHO COCTABIIATH IUIAH pEIICHHS pPAacdE€THBIX M KAaueCTBEHHBIX 3a]ad, IUIAH BBITOJIHCHUS
MIPaKTHYECKON PabOTHI C yIETOM WMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN M MPENOYTSHUN;
JlaBaTh OLIEHKY HOBBIM CHTYyallUsAM;

pacuIMpsTh paMK{ Y4eOHOT O peIMeTa Ha OCHOBE JIMUHBIX NPEAIOYTCHHN;

JIeNIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHE;

OLIEHHUBATh MPUOOPETEHHBIH OIBIT;

CocoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO SPYIULMU B 00IACTH (U3HUKH, IOCTOSIHHO TMOBBILIATH CBOM
00pa3oBaTeNbHBINA U KyJIbTYPHBIH yPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYallMsM, BHOCHTb KOPPEKTHUBBI B JI€ATENbHOCTb, OLEHHBATh COOTBETCTBHE
Pe3yJIBTAaTOB LENSM;

BJIaJI€Th HABBIKAMM II03HABATENbHON pedUIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUM U MBICIUTEIbHBIX
MIPOLIECCOB, X PE3yIbTaTOB U OCHOBAHMUIA;

UCIIOJIB30BaTh NPUEMBI peICKCHH AJIsl OLIEHKU CUTYaIlH, BBIOOPa BEPHOTO PEILICHHUS;

YMETH OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHS [0 UX CHUIKECHHUIO;

MIPUHAMATh MOTHUBBI U ApTYMEHTHI IPYTHX IPU aHAJIN3€ PE3yIbTaTOB AeSTEIbHOCTH;

MPUHUMATE ce0sl, HOHMMasi CBOM HEAOCTATKU U JOCTOMHCTBA;

MIPUHAMATh MOTHUBBI U apIYMEHTHI IPYTHX IPU aHAIN3E PE3yJIbTaTOB AEATEIbHOCTH;

MPU3HABATh CBOE MPaBO M MIPaBO JPYTUX Ha OMIHOKH.

B nporecce 1O0CTHKEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MPOTPAMMBI 110 (PU3HMKE JIJIsl YPOBHS CPEIHETO
o01ero o0pa3zoBaHusl y 0OydYaIOIIMXCS COBEPILIECHCTBYETCS] SMOLIMOHAIBHBIA WHTEIUIEKT, MpeINoIararonii
c(hopMHPOBAHHOCTH:

CaMOCO3HAaHHMS, BKIIOYAIOLIETO CIOCOOHOCTh TOHUMATh CBOE SMOLMOHANBHOE COCTOSIHAE, BHUAETDH
HaIpaBJICHHS Pa3BUTHSA COOCTBEHHOH 3MOITMOHAILHOM cdephl, OBITh YBEpEHHEBIM B cebe;
CaMOpETyIIMPOBAHHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE TIPHHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh AJaNTHPOBATHCA K HMOLMOHAILHBIM H3MEHEHHUSIM WU HPOSABIATH TMOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAaIMM, BKIIOYAIONICH CTpEeMIICHHE K JIOCTIDKEHHWIO IIeJH W YCIeXy, ONTHMH3M,
WHHUIMATHBHOCTh, YMEHUE JICHCTBOBATH UCXOJISl M3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIONIEH CMOCOOHOCTh MOHUMATh AMOIMOHATIBHOE COCTOSHHE JAPYTHX, YYUTHIBATH €r0 MPH
OCYIIECTBICHUH OOIICHUSI, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COI[MANIbHBIX HAaBBIKOB, BKIIIOYAIONIMX CIHOCOOHOCTh BBICTPAaWBaTh OTHOIICHUS C JPYTUMH JIFOJIBMH,
3a00THTHCS, IPOSIBISATH HHTEPEC U pa3peliaTh KOHQIUKTHL.

HPEJIMETHBIE PE3YJIBTATBI

K xonny o0ydenusi B 10 kjacce nmpeaMeTHble pe3yJbTaThl HA 0A30BOM YPOBHeE JIO0JIKHBI OTPaKaTh
chopMHUPOBAHHOCTH Yy 00y4aIOIUMXCSI YMEHUI:

JEeMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM HAYYHOH KapTHHBI
MHpa, B pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOH AEATEIbHOCTH JIIOJEH;

YUUTHIBATh TPaHMIBI IPUMEHEHUS M3YUYCHHBIX (PU3MYecKuX MoJeNel: MarepualibHas TOYKa, HHEpLIUalbHAs
cucremMa OTcuéra, aOCONMIOTHO TBEPAOE TeNo, WACATbHBIA ra3, MOIEIM CTPOEHHS Tra3oB, >KUAKOCTEH WU
TBEPIBIX TEJI, TOUSUHBIN SJICKTPHUUESCKHIA 3apsi]] TP PEeHICeHUH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3UYECKHE SBJICHUSA (MPOLECChl) M OOBSICHATHP WX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUUECKOH TEOPUU CTPOCHMS BELIECTBA M ANEKTPOAMHAMHUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJMHEHHOE IBUXKCHHE, CBOOOJHOE MaJIcHUE TeJ, JBWKCHHE IO OKPY)XHOCTH,
vHepuus, B3auMmoeiicteue e, nuddysus, OpOyHOBCKOE NBIKEHHE, CTPOCHNE KUIKOCTEH M TBEPABIX Tell,
M3MEHEeHHe 00bhEéMa TeN MPU HarpeBaHWU (OXJIAKIACHUM), TEIUIOBOS PaBHOBECHE, MCIApEHUE, KOHJCHCAIINS,
IJIABJICHUE, KPUCTAUTM3AIUS, KWIICHWE, BJIAKHOCTH BO3IyXa, IIOBBIIICHUE MJaBICHWS Tra3a IIPH €ro



Harp€BaHWM B 3aKPBITOM COCYJI€, CBA3b MCXKAY IMapaMe€TpaMu COCTOAHUS ra3a B U30IpoLecCax, dJICKTpU3ali
TCII, B3aHMOI[6ﬁCTBH6 3apsAa0B;

OIMCHIBATh MEXaHUYECKOE JBM)KEHHUE, HCIIONB3Ys (DU3MUECKUe BEIIMYMHEI: KOOPINHATA, Ty Th, IEpEeMEIICHNE,
CKOpPOCTb, YCKOpPEHHE, Macca Tela, CHJla, UMITYJIbC Tejla, KWHeTHYecKasl SHeprus, MOTeHLUaNbHas SHEPTHs,
MexaHndeckass paboTa, MeXaHWYecKas MOIIHOCTh; NPH OINWCAHUH IPABIIBHO TPAKTOBATh (PUIUIECCKHUN
CMBICJT UCTIOJBb3yEMBIX BEJIMYMH, UX 0003HAUCHUS U CIUHUIIBI, HAXOIUTH (DOPMYJIIBI, CBS3BIBAIOIINE JTaHHYIO
(GHU3MYECKYIO BETMYHHY C JPYTHMH BEJIMYUHAMM;

OIMCHIBATh M3Y4EHHbIC TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIC SIBICHUS, MCHOJb3Ys (PU3NUECKUE BEINYMHBL:
JaBJICHUE Tas3a, TEMIEpaTypa, CpefHss KUHETUYECKas 3SHEpPrus XAOTUYECKOTO JBUKCHHUS MOJIEKYIL,
CpEe/IHEKBaIpaTuyHass CKOPOCTh MOJIEKYJ, KOIMYECTBO TEIUIOTHl, BHYTPEHHSS JSHeprus, paborta rasa,
KO3 (PUIIMEHT TONe3HOro NEeHCTBUS TEIUIOBOTO JABWUIATeNs; MNpPU OINWUCAHWU TNPABHIBHO TPAKTOBATh
(U3NYECKUIA CMBICIT UCIOJIb3YEMBIX BEIUYMH, WX OOO3HAYCHUS W EAWHUIBI, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUUHY C APYTHMMHU BEIMUYUHAM;

OIMCHIBAaTh M3YUEHHBIE 3JIEKTPHUUECKHE CBOMCTBA BEIIECTBA W JJIEKTPUYECKUE SBICHHUS (IIPOLECCHI),
UCTIONB3YSl (PU3MYECKHE BEIMYMHBI: DICKTPUUECKUH 3apsifl, DJEKTPHUECKOE TOJe, HampsKEHHOCTH IO,
MOTEHIHAJ, PA3HOCTh IIOTCHLHWAIOB; MPH ONMCAHWM MPABWIBHO TPAKTOBaTh (DU3NYECKUIl CMBICT
UCTIOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHsS W EOUHUIBI; YKa3blBaTh (OPMYIIBL, CBSI3BIBAIOIINE JaHHYIO
(bHU3MYIECKYIO BEIMYHHY C JPYTHMH BEJIMYUHAMM;

AHAM3UPOBATH (U3UUYECKUE TIPOIECCHI M SBJICHUS, WCIIONB3Ys (DM3MUECKHE 3aKOHBI W TPUHITUIIBI: 3aKOH
BcemupHoro Tsarotenus, [, II u III 3akonbl HploTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM 3HEpruu, 3aKOH
COXpaHEHHUS HWMITYJIbCA, MPUHIUI CYNEPIO3UINHA CHJI, TPUHIIAI PABHONPABUS WHEPIHAIBHBIX CHCTEM
0TCuéTa, MOJIEKYJSIPHO-KMHETHUYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CpEIHEH
KHHETUYECKON 3HEPruu TEIUIOBOTO [BUKCHUS MOJICKYJ C a0COJIOTHOH TeMIlepaTypoid, TEepBbI 3aKOH
TEPMOJMHAMUKHN, 3aKOH COXPAaHEHHUS DJIEKTPUYECKOTro 3apsna, 3akoH KyloHa, mpu >TOM pasziuyatrb
CJIOBECHYI0 (OPMYITHPOBKY 3aKOHA, €0 MaTeMaTHYeCKOE BBIpaXXCHHE M yCIOBHs (TpaHMIIBI, 001acTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IMPUHOHAIIBI )ICI\/’ICTBI/ISI MaIlllnH, HpI/I60pOB N TCXHHYCCKHUX yCTpOﬁCTB; pasinyarb
YCJIOBHA UX 0e30IMaCHOr0 UCIOJIB30BAHKS B HOBCC}IHCBHOﬁ KHU3HU,

BBIMOJTHATD 3KCIIEPUMEHTHI MO HCCICAOBAHUIO (U3UUECKUX SBICHUH M MPOLECCOB C HCIOIb30BAHHUEM
NpSMBIX W KOCBEHHBIX H3MEPEHUH, MpU 3TOM (OPMYJIHUPOBaTh NpoOiieMy/3aqady U THIIOTE3y Y4eOHOTro
SKCHEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOI0 000pyI0BaHuUs, IPOBOJUTD OIBIT M (HOPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBJIATH MPAMBIC 1 KOCBECHHBIC U3MCPCHUA (1)I/I3I/I‘IeCKI/IX BCJIMYUH, IIPpU 3TOM BI)I6I/IpaTb OINTUMAILHBII
croco0 HU3MEPCHUA U UCIIOJIB30BATh U3BECTHBIE METOABI OLICHKN HOFpeIHHOCTCﬁ HBMGPGHHﬁ;

HCCIIEJIOBATh 3aBUCUMOCTH MEXIy (PM3MYECKUMU BEJIMYMHAMHE C UCIIONB30BaHUEM NPSMBIX U3MEpPEHUi, Ipu
3TOM KOHCTPYHMPOBAaTh YCTaHOBKY, (DUKCHPOBAaTh PE3YyJbTAaThl IOJYYCHHOW 3aBUCHMOCTH (DU3HUYECKUX
BEITMYHMH B BUC TaOIHI U TpaHKOB, TeJIaTh BBIBOIBI ITO pe3yJIbTaTaM HCCIICIOBAHUS;

coOITI0IaTh MpaBuia 6E30MacCHOro TPYJia MPH MPOBEICHUN HCCIIEI0OBAaHUN B paMKax Y4eOHOTO SKCIIEPUMEHTA,
yueOHO-UCCIIeIOBATENILCKOW U MPOEKTHOM AEATENFHOCTH C MCIOJIb30BAHHEM HM3MEPUTENBHBIX YCTPOHCTB M
J1a00paTOPHOTO 00OPYTOBAHNS;

pewmiath pacu€THbIE 3aJaud C SIBHO 3aJaHHOW (PU3MYECKON MOJENbI0, MCIONb3ys (HU3MUECKHE 3aKOHBI U
MPUHIMIIE, HA OCHOBE aHAIM3a YCIOBHS 3aJadd BBIOMpaTh (PU3UUECKYI0 MOJENb, BBIACTATH (DPU3NUECKUE
BEJTMYMHBI M (HOPMYINBI, HEOOXOAUMBIE I €€ PelmIeHHs, MPOBOIUTH PAcUEThl M OIIEHWBATh PEealbHOCTH
MOJTYYEHHOT'0 3HaUCHHS (PU3NUECKON BETMUNHBI;



peliaTh KavyeCTBEHHbIE 3aJladyd: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUYUBYIO LENOYKY PACCYKICHHM C
OTIOpPOii Ha M3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYECKUE SBICHUS;

WCIIOJIB30BaTh MPH PEIIEHUH YYEOHBIX 3a7ad COBpPeMEHHble MH(OpMAalMOHHBIE TEXHOJOTHU Ul TOHCKA,
CTPYKTYpUPOBaHUS, MHTEPIpPETAMU M TIPEACTABICHUS Y4eOHOW W HAYYHO-TIOMYJSPHOW HH(POPMALIUH,
MOJIyYEHHON U3 Pa3In4HbIX UCTOYHUKOB, KpUTHUYECKH aHAIN3UPOBATh NOIy4aeMylo HH(popMaLHuIo;

MIPUBOIUTH IPUMEPHI BKJIAZA POCCUICKHUX U 3apyOC)KHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKU, OOBSICHEHHE
MIPOLIECCOB OKPY>KAIOILET0 MHUpPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIL;

HCIOJIb30BaTh TEOPETUUCCKUE 3HAHUS TIO (PU3MKE B TIOBCEIHEBHOM KHM3HM JUIsl 00eCTeUeHUs 0S30MacHOCTH
pu 0OpaIIeHnu ¢ IPUOOPAMU W TEXHUYECKHMH YCTPOWCTBAMHU, IUIsl COXPAHEHHS 30POBbS U COONFOIEHUS
HOPM SKOJIOTHYECKOT0 MOBEJICHUS B OKPY>KaIOIIEH Cpelie;

paboTaTh B TpYNIE C BBHIIOJHCHHEM Pa3IHYHBIX COLUANBHBIX PpOJIEH, IUIAaHUPOBATh PadOTy TPYIIIIHL,
palMOHANBHO paclpeleNsiTh OOSM3aHHOCTM U IUIAaHMPOBATh JESTEIbHOCTh B HECTAHAAPTHBIX CHUTYaLUsX,
a/IeKBaTHO OLICHWBATH BKJIAJ KQKJOT0 M3 YYACTHUKOB I'PYIIIHI B PEHICHHE PACCMAaTPUBAEMOH MPOOIEMEI.

K xonmy oOyyenusi B 11 kjacce mpeaMeTHble pe3yJbTaThl HA 0A30BOM YPOBHeE JIOJIKHBI OTPaKATh
copMUPOBAHHOCTH Yy 00Y4YAIOLIMXCH YMEHMIA:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PM3WKH B (POPMHUPOBAHUH COBPEMEHHOW HAyYHOW KapTHUHBI
MHpa, B Pa3BUTUU COBPEMEHHONW TEXHUKH U TEXHOJOTHH, B MPAKTUYECKON IEATEIBHOCTU JIIOJCH,
LIEJIOCTHOCTH M €AMHCTBO (PU3MUECKOM KapTHHBI MHPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS N3YyUEHHBIX (PU3NYECKUX MOZEIEeH: TOUEUHBIH 3JIEKTPUUCCKUN 3apsii, Iyd
CBETa, TOUYEYHBIM HCTOYHHK CBETA, AAEpHAs MOJENIb aTOMa, HyKJIOHHAs MOZIENIb aTOMHOTO spa IPH PELICHUH
(m3ryecKux 3ajad;

pacrmo3HaBaTh (pU3NYECKUC SIBICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE 3aKOHOB DJICKTPOIWHAMUKH U
KBaHTOBOW (PH3UKU: DIIEKTPUYECKAs TPOBOJAUMOCTD, TEIIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JACHCTBUS
TOKa, B3aUMO/JICHICTBHE MarHUTOB, 3JICKTPOMArHUTHAsI MHIIYKI[Hs, TEHCTBIE MAaTHUTHOTO TIOJIS Ha TPOBOTHUK
C TOKOM W JBIDKYIIUNCS 3apsiji, SIEKTPOMarHUTHbIE KOJeOaHusI U BOJIHBIL, IPSIMOJIMHEHHOE pacTIpOCTPaHEHNE
CBETa, OTpa)KCHHE, NpEeJOMJICHHEe, UHTephepeHIus, AudpaKius U NOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dhotoanexrpudeckuii 3pdext (hoTodrddexT), cBeToBOE MaBlicHWE, BO3HUKHOBEHHE JIHMHEHYATOTO CIEKTpa
aToMa BOJIOPOJIa, €CTECTBCHHAS U MICKYCCTBEHHAS PaJIMOaKTHBHOCTH;

OINMCHIBAaTh HM3YYEHHBIC CBOWCTBAa BEIIECTBA (MIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE, DIEKTPUUECKYIO
MIPOBOAMMOCTD Pa3NUYHBIX CpPEA) U DIEKTPOMArHWTHBIE SBJICHHSA (TPOIECCHI), MCTIONB3Yd (pHU3HUecKue
BEIMUYUHBIL: 3JEKTPUYECKHUM 3apsill, CUIIa TOKA, MEKTPUUECKOE HAMPSKEHHUE, IEKTPUIECKOE CONPOTUBIICHHE,
Pa3HOCTh MOTEHIIUAJIOB, JIEKTPOABIKYIIAsl CHla, padoTa TOKa, MHAYKIMS MarHUTHOTO IOJIs, cuiia AMriepa,
cuia JlopeHna, MHAYKTUBHOCTb KaTYIIKH, SHEPTUS 3JIEKTPUUECKOT0 M MarHUTHOT'O TOJIEH, IEPHUOJ ¥ YacTOTa
KoJIeOaHui B KoJieOaTeIbHOM KOHTYpE, 3aps/] U CHJIa TOKa B MPOIECCe FapMOHMUYECKUX JIEKTPOMAarHUTHBIX
KosieOaHuH, (DOKYCHOE DPAcCTOSHHE W ONTHYECKas CHja JIMH3bI, IPH ONHCAHUM NPaBUIbHO TPAKTOBATh
(U3MYECKUA CMBICT HCIOJIB3YEMBbIX BENWYMH, WX O003HAUCHHS M CIUHMIBI, yKa3blBaThb (HOPMYJIBL,
CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIUUUHY C APYTMMU BEIMUYUHAMY,;

OIMMCBIBAaTh MU3YYCHHBIC KBAHTOBBLIC SABJICHUA M IIPOLECCHI, HCIIOJIb3Ys (I)I/ISI/I‘ICCKI/IG BCJIIMYUHBI. CKOPOCTH
QJICKTPOMAIHUTHBIX BOJIH, AJIMHA BOJIHBI MW 4YaCTOTa CBCTA, O3HCPIrusaA U HMIIYJIbC q)OTOHa, nepuon
nojrypacnana, SHEpPrusd CBA3HM ATOMHBIX AACP, MPU ONKMCAHUUN IIPABUJIBHO TPAKTOBATH (1)I/I3PIHGCKHI>'I CMBICIJI
HCIIOJIB3YEMBIX BCJIIMYHUH, HUX 0003HAYCHUS H CAWHHUIBI, YKa3bIBATb Q)OpMYJ'ILI, CBA3BIBAIOMINC HNAaHHYHO
(1)I/I3I/IHCCKYIO BCIIMYUHY C APYTUMHU BECINYMHAMUA, BBIYUCIIATH 3HAYCHUC (1)I/I3I/IHGCKOf/'I BCJIMYUHBI,



aHaJIM3UPOBATH (1)M3quc1<1/1e IMpoOUECChl U SABJICHHA, HUCIIOJIL3YS (1)I/ISI/IT-IGCKI/IG 3aKOHBI W NPHUHIMUIIBI: 3aKOH
Owma, 3aKOHBI TOCNEJOBATEIBHOTO W MApaUICIBHOTO COSIWHEHUS MPOBOJHHUKOB, 3akoH Jxoyms—JleHra,
3aKOH 3JICKTPOMArHUTHOW MHJYKIIMH, 3aKOH MPSIMOJIMHEWHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI TIPEIOMJICHHUS CBETa, ypaBHEHHEe DUWHINTEIHA T hoTodd(DeKTa, 3aKOH COXPAHCHUS YHEPTHH,
3aKOH COXPaHEHHUS HMITYJIbCa, 3aKOH COXPAHCHHS AJICKTPUYCCKOTO 3apsisia, 3aKOH COXPAHEHUS MacCOBOTO
4rcia, moctynarsl bopa, 3akoH pajioaKTHBHOTO pacmajia, Ipu 3TOM Pa3lindaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €r0 MaTeMaTUYEeCKOE BBIPAKEHHE U YCIOBHUS (MPaHMIIbI, 00JIACTH) MPUMEHUMOCTH;

ONPEENITh HAPABICHUE BEKTOPA MHIYKLIUKM MarHUTHOTO MOJISI IPOBOJHUKA C TOKOM, CHJIBI AMIIEpa U CUJIBI
Jlopennia;

CTPOHTH U OMUCHIBATh N300pa’keHNE, CO3/1aBaEMOE IIIOCKUM 3€PKaJIOM, TOHKOW JIMH30M;

BBITIONHATHh OKCIEPUMEHTHl 10 HCCIENOBAaHUIO (PU3MYECKHUX SBIEHHH W TPOIECCOB C HCIOIH30BAHUEM
OpSAMBIX U KOCBEHHBIX HM3MEPEHUH: mpu 3ToM (opMynIHpoBaTh HpolieMy/3agady W THIOTE3Y Y4eOHOTOo
9KCTIIEPUMEHTA, COOUPATH YCTAHOBKY U3 MPEIJIOKEHHOTO 000y IOBaHUS, TPOBOJHUTE OMBIT H (HOPMYIIHPOBATH
BBIBO/IBI;

OCYHLICCTBJIATH IIPAMBIC 1 KOCBCHHBIC U3MCPCHUS (I)I/ISI/I‘IGCKI/IX BCJIMYUH, IIPpHU 3TOM BLI6I/IpaTL OIITHUMAaJIbHBIA
c1roco0 HU3MEPCHHA U UCTIOJIB30BATh N3BECTHBIC METO/IbI OLICHKN HOFpeHIHOCTeﬁ H3M€p€HHI71;

HCCIIeIOBAaTh 3aBUCHMOCTH (U3MYECKHX BEJIWYHMH C HCIONB30BAHUEM TMPSMBIX W3MEPEHHH: TpPU DTOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YJIBTATHI IOJyYCHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B
BUie TaONHI ¥ TPAQUKOB, JIeNIaTh BEIBOABI 110 PE3yJIbTaTaM HCCIeJOBaHMS;

co0ImoaaTh nmpasuia 0e30MacHOro TPy/ia MPH MPOBEICHUN HCCIIECAOBAaHUN B paMKax Y4eOHOTO SKCIICpUMEHTA,
y4e0HO-UCCIIE0BATENIECKON U MPOEKTHOW AEATEIHHOCTH C WCIOJIH30BAHHEM H3MEPUTEIHHBIX YCTPOWUCTB H
n1abopaTopHOro 000PYIOBAHUS;

peuath pacuéTHBIC 3aJa4d C SIBHO 3a/IaHHONM (U3WYECKOW MOJEIBIO, HMCIOJNB3Ys (DU3MUECKUE 3aKOHBI U
MIPUHLIMIIEL, HA OCHOBE aHaJK3a YCJIOBUS 3aJa4d BHIOMpAaTh (PU3MUECKYIO0 MOJIENb, BHIACIATH (PU3MUECKHE
BEIMYMHBI U (DOPMYJIBI, HEOOXOAUMEIE s €€ PElICHHs, MPOBOIUTH PAcU€Thl M OICHUBATH PEAbHOCTH
MTOJTYICHHOTO 3HAYCHUS (DU3UIECKON BETUIMHBL;

peuiaTh Ka4Y€CTBCHHBLIC 3aJadyM: BBICTpaWBaThb JIOTUYCCKHW HEIIPOTUBOPCUMBYIO IECIIOYKY paccymaeﬁnﬁ C
OHOpOf/i Ha N3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/I6 SIBJICHUA,

WCIIOJIB30BaTh MPH PEIIeHUH YYeOHBIX 3a7ad COBpeMEHHbIE MH(OpMalMOHHBIE TEXHOJOTHH Ui TOHCKA,
CTPYKTYPHUPOBAHHS, HHTEPIPETAlMd W TPEACTABICHUS Y4YeOHOW WM HAYYHO-TIOMYJSIPHOM HH(OpManuy,
MOJTYYEHHON U3 Pa3InUHBIX HCTOYHUKOB, KPUTUUECKH aHAIN3UPOBATh NOIy4YaeMylo HHpOpMaILHIo;

OOBACHITh NMPHUHLIUIBI JACWCTBUS MAIllUH, NMPUOOPOB M TEXHUYECKHX YCTPOHCTB, pa3iuyaTh YCIOBUS HX
0€30IacHOr0 HUCITOJIB30BAHMUS B IIOBCEIHEBHOM YKU3HU;

MIPUBOJHTH MPUMEPHI BKIIA/1a POCCHUICKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE
MIPOLIECCOB OKPY>KAOILIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHI];

HCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS MO (U3HMKE B MOBCEAHEBHOM >KM3HU IJIsI oOecrieyeHus: 0€30IacHOCTH
npy o0palieH!H ¢ NPUOOpaMH M TEXHHUYECKHMMHU YCTPOWCTBAMH, JJISI COXPAHEHHS 3II0POBbSI U COOJIOICHUS
HOPM 3KOJIOTHYECKOTO MOBEACHHS B OKPY>KAOILIEN Cpene;

paboTaThb B TPYIIE C BBHIIOJHEHHEM pa3IHYHBIX COLMANBHBIX PpOJIEH, IUIAHHUPOBAaTh PadOTy TIPYIIIHL,
paIMOHAIBHO pACIpeeNaTh O0O0S3aHHOCTH M IUIAHUPOBATh JAEATEIBHOCTh B HECTaHJAPTHBIX CUTYaIUsX,
a/IeKBaTHO OLICHMBATh BKJIAJ KQXKJOI'0 U3 YYACTHUKOB I'PYIIIEI B PEIICHHE PACCMAaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne| HanmeHo |Konn| 9nekKTpoHHble (undposbie) [Buabl oeatenbHOCTN 0by4Yatowmxcs
n/| BaHWe |4ecT|obpa3oBaTesibHble pecypchbl C y4eToM paboyen nporpammsi
N [pasnenos| BO BOCMNUTAHUA
N TEM |4aco
nporpam| B
Mbl Bcer
0]
Paszpen 1. ®PU3NKA U METOAO bl HAYHHOIO NO3HAHMNA
1. [ ®usmkaun| 2 [[[Bubnnoteka LOK LLEHHOCTU HAY4YHOr 0 NOo3HaHUA:
1 |MeTonbl https://m.edsoo.ru/7f41bf72]|0oco3HaHmne LEHHOCTN Hay4YHOW
Hay4HOro ] DeATeNbHOCTH
Mo3HaHNA
NToro no 2
pa3geny

Paspen 2. MEXAHUKA

2. [KunHemaTt | 5 [[[BubnunoTteka LLOK TpyLOBOe BOCNUTaHUeE:nHTepec K
1 |nka https://m.edsoo.ru/7f41bf72]|pa3nnyHeiM chepam
] npodeccnoHaNbHON AeATeNIbHOCTH,
CBSA3aHHOW C PU3NKON N TEXHNKOWN
2. [OnHamuk | 7 |[[Bubnunoteka LOK naTpuoTnyeckoe
2 [a https://m.edsoo.ru/7f41bf72]|BocnuTtaHue:eHHOCTHOoe
] OTHOLLUEHME K OO0CTUIXKEHNAM
POCCUNCKMX YH4EHbIX B 061aCTw
PU3UKN N TEXHUKN
2. |[3aKOHbI 6 |[[Bubnnoteka LUOK OYXOBHO-HpPaBCTBEHHOE
3 |coxpaHeH https://m.edsoo.ru/7f41bf72]BocnnTtaHne: oco3HaHMe JINYHOI O
na B ] BKJ1aZa B NOCTPOEHNe yCTONYMBOIro
MexaHuKe oyayuwero
NToro no 18
pasgeny

Paspen 3. MOJIEKVJIAPHAAA ®U3NKA W TEPMOANHAMUKA

3. |OCHOBbI 9 |[[Bubnnoteka LOK 3CTeTn4yeckoe
1 |Monekyns https://m.edsoo.ru/7f41bf72]BocnntaHne:acteTnyeckoe
PHO- ] OTHOLLUEHUE K MUPY, BKJOYaA
KNHeTun4e 3CTEeTUKY HAay4YHOro TBOpPYEeCTBa,
CKOW npucywero gunsndeckom Hayke
Teopun
3. |OcHOBbI 10 [[BubnunoTeka LOK rnaTpuoTu4eckoe
2 [Tepmonwu https://m.edsoo.ru/7f41bf72]BocnntaHne:ueHHOCTHOE
HaMUKWN ] OTHOLLUEHWNE K OOCTUXKEHNAM
POCCUNCKMX YYEHBIX B 061aCTK
PUSNKN N TEXHUKN
3. |[ArperaTtH| 5 |[[[Bubnmnoteka LOK 3KoN0rnyeckoe
3 |ble https://m.edsoo.ru/7f41bf72]BocnnTaHmne:oco3HaHmne
COCTOSIHIU ] rnobanbHOro xapakrepa
S 3KOoNI0rnyecknx npobnewm;
BellLecTBa
®da3o0Bble
nepexon

bl




Ne| HanmeHo |Konn| 9neKTpoHHble (undposbie) [Buabl oeatenbHOCTN 0by4datowmxcs
n/| BaHue |4ecT|obpa3oBaTesibHble pecypchbl| C y4yeToM paboyen nporpamMmmebl
n (pa3genos| BO BOCMNUTAHMUSA
M TEM |4aco
nporpam | B
Mbl Bcer
0
NToro no 24
pasneny
Paszpen 4. DJIEKTPOOAUMHAMUKA
4. DnekTtpoc| 10 |[[BubnunoTteka LLOK 3CTeTn4yeckoe
1 TaTtuka https://m.edsoo.ru/7f41bf72]BocnntaHne:acteTnyeckoe
] OTHOLLEHNEe K MNPy, BKJIKOYaA
3CTEeTUKY Hay4YHOro TBOpPYEeCTBa,
npucyLiero pusmnyeckonm Hayke

4. NMoctosaHH| 12 [[[BubnnoTteka LOK TpyLOBOE BOCNUTaHUE:NHTEepeC K
2 |bIn https://m.edsoo.ru/7f41bf72]|pa3nnyHeiM chepam

3N1eKTpuY ] npoceccnoHasbHON AeATEeNIbHOCTH,

eCKunm CBSA3@HHOW C (PU3UKOW U TEXHUNKON

TOK. TOKU

B

pa3JinyHbI

X cpepax
NToro no 22
pasgeny
Pe3epBHOe 2
BpeMs
OBLLIEE 68 |Draggable item 448955485 was dropped over droppable area
KOJINYECTB 448955485
O YACOB o
NMPOrPAMME




11 KJIACC

Ne | HammeHoBaHue |Kon DNEeKTPOHHbIE Buabl peatenbHoOCTM obyydatowmxca ¢
n/n| pasnenos u TeM |u4e (undpposkie) y4yeToM paboyen nporpaMmbl No
nporpaMmmbl cTBO| obpa3oBaTenbHble BOCMUTAHUIO
yac pecypchbl
OB
Bce
ro
Paszpen 1. DJIEKTPOOAUMHAMUKA
1.1|MarHuTHOE 11 [[BubnmoTteka LLOK |ayXOBHO-HpaBCTBEHHOE
rnosne. https://m.edsoo.ru/ [BocnnTaHne:cnocobHOCTb OLEHMBATb
dNneKTpoMarHuT 7f41c97c]] CUTyauuio U NPUHMUMATb OCO3HAHHbIe
Has MHOYKLUNSA peweHns, OPUEHTUPYACL Ha
MOpaJsibHO-HPaBCTBEHHbIE HOPMbI U
LLEHHOCTW
WToro no paspeny | 11

Paspen 2. KOJIEBAHUA N BOJIHbI

2.1|MexaHnyeckme | 9 |[[BubnuoTteka LLOK [TpyooBoe BOCANTaAHNE . YMEHME
n https://m.edsoo0.ru/ |[coBepLuaTb 0OCO3HaHHbLIN BbI6OP
3/1IeKTPOMarHnuT 7f41c97c]] byayuwen npocdeccun un
Hble konebaHuns peann3oBbiBaTb COOCTBEHHbIE
YXWU3HEHHbIEe NJaHbl
2.2 MexaHn4yeckune 5 |[[[BubnnoTteka LLOK |[rpaxgaHCcKoe
n https://m.edsoo.ru/ [BocnnTaHNA:CHPOPMUPOBAHHOCTb
3/1IeKTPOMarHuT 7f41c97c]] rpa>kgaHckon no3numnm obyyarouierocs
Hble BOJIHbI KaK aKTUBHOI0 U OTBETCTBEHHOIO
YysieHa poccmmckoro obuiecTsa
2.3|0nTUKa 10 [[BubnumnoTteka LIOK [3cTeTnyeckoe BoCnmnTaHMue:
https://m.edsoo.ru/ 3cTeTnyeckoe OTHOLUEHME K MUPY,
7f41c97c]] BKJIIOYasA 3CTETUKY HAaYy4YHOro
TBOpYeCTBa,NpucyLero uan4eckomn
HayKe;
WToro no paspeny | 24

Pazpen 3. OCHOBbI CNELMAJIbHOU TEOPUN OTHOCUTEJIbHOCTU

3.1|0OcHoBbI 4 |[[[BubnnoTteka LLOK |UEHHOCTMN HAay4YHOr0 MO3HAHUA:
cneunanbHon https://m.edsoo.ru/ [cdpopMNPOBAaHHOCTb MNPOBO33PEHMS,
Teopuwn 7f41c97c]] COOTBETCTBYHOLLEro COBpeMeHHOMY
OTHOCUTENIbHOCT YPOBHIO pPa3BUTUA (PU3NYECKON HAYKK
n

WToro no paspeny | 4

Pazpen 4. KBAHTOBAA ®U3SUKA

4.1|9nemMeHTbl 6 |[[BubnunoTteka LLOK |UEHHOCTM Hay4YHOro
KBaHTOBOW https://m.edsoo0.ru/ |[N03HaHMNA:0CO3HAHNE LLEHHOCTH
ONTUKMN 7f41c97c]] Hay4YHON OeATesIbHOCTHU
4.2 |CTpoeHune 4 |[[BnbnnoTteka UOK |akonornyeckoe
aToMa https://m.edsoo.ru/ [BocnuTaHue:nnaHNpoBaHueE n
7f41c97cl]] ocyulecTBsieHne 0encTBuin B
OKpYy>KaloLlen cpege Ha oCHoBe
3HaHWSA Uuenen ycCTon4mBoro pa3BuTtuns
yenoBeyecTBa
4.3|ATOMHOE 94p0 5 |[[[BubnnoTteka LLOK |UEHHOCTM Hay4YHOro

https://m.edsoo.ru/

NMO3HaHMA:0CO3HaHNEe LLeHHOCTN




7f41c97c]1]

[Hay4HOI nesTenbLHOCTH

No6

aBUTb CTPOKY

Wtoro no pasgeny | 15 |

Paspen 5. 9JIEMEHTbl ACTPOHOMUUN N ACTPODPUSUNKN

5.1 9nemMeHThI 7 |[[[Bunbnnoteka LOK |naTpmnoTmnyeckoe
aCTPOHOMUN W https://m.edsoo.ru/ [BocnUTaHNE:LEHHOCTHOE OTHOLLEHMNE K
aCTPOPU3NKKN 7f41c97c]] rocynapCTBEHHbIM CMMBOJIaM,
OOCTUXXEHNSAM POCCUNCKNX YHEHBIX B
061acTn PU3NKN N TEXHUKUN
NToro no paspeny 7

Paspnen 6. OBOBLLUAIKO

LLLEE MOBTOPEHU

6.1|0606watoiee 4 |[[BubnnoTteka LLOK |nyxOoBHO-HpaBCTBEHHE
MoBTOpEeHue https://m.edsoo.ru/ [BocnnTaHne:0CoO3HaHNE JINYHOIo
7f41c97c]] BKJ1aZia B MOCTPOEHMNE YCTONYNBOIrO
byayuwero
WToro no paspeny | 4
Pe3sepBHOe BpeMs 3 [[1]
OBLLEE 68
KOJIMYECTBO
YACOB o

NMPOIrPAMME
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