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INOACHUTEJIBHASA 3AIINCKA

ITporpamma no ¢uzuke 6a30BOro ypoBHsl Ha ypOBHE CpEIHEro oouiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUI K pe3yibTaTaM
OCBOCHHS OCHOBHOW 00pa3oBaTenbHON mporpammel, npeactaBieHHbIXx B DI'OC COO, a takxe ¢ yuétoM (enepanbHoil paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIENIMY TpenojaBaHus ydeOHoro mnpenMera «Pusmka» B o00pa3zoBaTelbHbIX oOpraHuzauusax Poccuiickoit denepanuu, peaau3yoOLMX OCHOBHBIE
o0pa3zoBaTeNbHbIC POTPAMMBI.

CopneprkaHue IporpaMMsl 1o (hpU3MKe HampaBIeHO HAa (OPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa oOydatonuxcst 10—11 knaccoB npu o0yyeHun
ux (u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIBHOCTHOro monxona. IIporpamma mo ¢usmke coorBercTByeT TpeboanusmM PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEJMETHBIM U METANPEIMETHBIM pe3yJbTaTaM OOydYeHMs], a TAKKE YYUTHIBAET HEOOXOJUMOCTh peau3alii MEXIPEIMETHBIX
cBsi3ell (PM3MKH C €CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTaMu. B Hell onpenensioTcs OCHOBHBIC LENU M3y4eHUs (U3MKH Ha YPOBHE CpPEIHEro oOIIero
00pa3oBaHMsl, IUTAHUPYEMbIE PE3YIbTaThl OCBOCHUS Kypca (PM3HMKU: IMYHOCTHBIE, METANIPEIMETHbIE, IPeMETHbIE (Ha 6a30BOM YpOBHE).

[TporpamMma o pu3mKke BKIFOYAELT:

IUTAHUPYEMBIE PE3yIbTaThl OCBOSHHS Kypca (M3MKK Ha 0a30BOM YPOBHE, B TOM YHCJIE MIPEIMETHBIEC PE3Y/IbTAThI IO TOAaM O0YUCHHUS;
cojiep:kanue yueoHoro npeamera «Dusmkay mo rogaM o0ydeHus.

®du3uka Kak Hayka o HauOosiee 00LMX 3aKOHAX MPUPObI, BHICTYIAs B KAUECTBE Y4EOHOTO MPEAMETA B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu#l 00 okpyxaromeM mupe. IIkonpHbINH Kypc (PU3MKH — CUCTEMOOOPA3YIOIIUI JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEIMETOB, IOCKOIbKY (pU3NYECKUe
3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHUN, M3ydyaeMbIX XMMHEH, Ouonoruen, pusmueckoil reorpapueil u actpoHomuei. Vcnonab3oBaHue U aKTHBHOE
IpUMEHEeHHEe (PU3NYECKUX 3HAHWH ONpeneNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe 3HEPreTHKH, TPAHCIOPTa, OCBOCHMUS KOCMOCA,
MOJTyYCHHsI HOBBIX MAaTEPHAJIOB C 33JJaHHBIMH CBOMCTBAMH W JApYyrux. M3ydeHue (U3MKM BHOCUT OCHOBHOH BKJIaa B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHON
KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBAHNE YMEHUI IPUMEHATh HayYHBIH METO]I TO3HAHUS MPH BBIMOJIHEHUN UMHU YY€OHBIX UCCIIEOBAHUI.

B ocHOBY Kypca pu3uku 1715 ypoBHS CpeAHEro 00111er0 00pa30BaHus MOJIOKEH Pl UIEH, KOTOpble MOKHO pacCMAaTPUBATh KaK MPUHIIUIIBI €M0 TOCTPOSHUS.

Hoes yenocmnocmu. B cOOTBETCTBUY C HEM KypcC SABJISIETCS JTIOTMYECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3JesioB (PU3UKH, BKIIOUACT KaK
BOIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (u3Mku oObeIUHEH BOKpYr (u3nyeckux Teopuil. Beaymum B Kypce sBisercs
(bopMHpOBaHUE MIPEJICTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanojaraeT UCIoiIb30BaHUE T'YMaHUTAPHOIO NOTEHIMaNa (GU3NIECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(GU3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U 3KOJIOTUYECKUMH MPOOIEeMaMH.

Hoes npuknaonou nanpaenennocmu. Kypc QU3MKu mpearnonaraeT 3HaKOMCTBO C HIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTWYECKHX MPHIIOKEHHIM
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs NOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEPKaHMs, MOCBAIEHHBIX YKOJOIMYECKUM MTPoOJieMaM COBPEMEHHOCTH, KOTOphIE
CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKKe 00CyKIeHUs TPOoOIIeM pallOHAILHOTO MPUPOIOTIONb30BAHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

CrepHEBBIMH 3JIeMEHTaMM Kypca (PM3MKH Ha ypOBHE CpeAHero ol1iero oOpa3oBaHus ABISIOTCA puznueckue Teopun (GopMupoBaHue MpeaCcTaBICHUHN O
CTPYKType MHOCTpOeHHusi (hU3HUECKON TEOpHH, POJIM (PYHIAMEHTAIbHBIX 3aKOHOB M TNPUHIUIIOB B COBPEMEHHBIX MPEICTaBICHUSIX O MPUPOIE, I'paHUIAX
MPUMEHUMOCTH TEOPH, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUH U MPOLIECCOB).

CucreMHO-esTeIbHOCTHBIN MOAX0/T B Kypce (PU3UKHU peau3yeTcs IPeX e BCEro 3a CUET OpraHu3alui SKCIIEPUMEHTAIbHON e TEIbHOCTH 00yJatoLIUXCsl.
Jnst 6a30BOro ypoBHs Kypca (PU3MKH — 3TO UCIOJIb30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIaOOPAaTOPHBIX pabOT, KOTOPHIE B
nporpamMMe Mo ¢u3uke OoOBbEAMHEHbI B OOLIMN CHUCOK YYEHHMYECKHX MpaKkTUYecKux paboT. BolieneHue B yka3aHHOM IepeuHe JabopaTOpHBIX padorT,



MIPOBOAMMBIX NI KOHTPOJISI M OLEHKH, OCYIIECTBISICTCS YJaCTHUKAMH 00pa30oBaTEeNLHOTO MPOIecca UCXOs U3 OCOOCHHOCTEH IMIAaHHUPOBAHUS M OCHAIICHUS
kaOunera ¢usuku. IIpu sTom obecrieunBaeTcs OBIAJEHUE OOYYAIOIIMMHUCS YMEHHMSIMH MPOBOAUTH KOCBEHHBIE M3MEPEHHS, MCCIIEOBAHMS 3aBHUCHUMOCTEH
(U3MYECKUX BEIIMYMH U IOCTAHOBKY OIMBITOB IO MPOBEPKE MPEITI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHUe yaensieTcs peleHUI0 pacyETHBIX U Ka4eCTBEHHBIX 3a7ad. [Ipu 3Tom [1s pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4i C SIBHO
3aJJaHHOH (PM3UYECKON MOEIBIO, O3BOJISIOIINE IPUMEHITh H3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jesa Kypca, TaKk U MHTET pUpYs 3HAHUS
U3 pa3HbIX pazfenoB. JlJig KauecTBEHHBIX 3a/lad MPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHHE MPOTEeKaHWs (U3MYECKUX SBIEHUN U MPOLECCOB B
OKpY>KaroIlel >Ku3HU, TpeOyromue BI0opa (GU3NIECKON MOAETH I CUTYAIlMH TPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusMu ®I'OC COO k mMarepuaabHO-TEXHHUYECKOMY 00€CIIeUeHHI0 yu4eOHOTO TIpoliecca 0a30BbI ypoBEeHb Kypca (U3UKHA Ha
YPOBHE CpeIHEero oomiero oO0pa3oBaHMs JOJDKEH H3y4aTbCs B YCIOBUSAX NPEAMETHOro KaOWHeTa (HU3UKM WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa
MIPEeIMETOB €CTECTBEHHO-HAYYHOro IuKia. B kabuHere (U3MKM TOMKHO OBITH HEOOXOJMMOE JIabopaTopHOe 00OpyIOBaHHUE Ui BBHIMOJIHEHUS YKa3aHHbBIX B
nporpamMMe 1o (GU3MKe yYCHHYECKUX MPAaKTUYECKUX paboT U IEMOHCTPALMOHHOE 000pyJOBaHUE.

JleMoHCTpaninoHHOE 0O0OpynoBaHUE (OpMHpPYEeTCs B COOTBETCTBHHM C NPUHIUIIOM MHUHUMAIBHON JOCTaTOYHOCTH U OOECIEYMBAET IMOCTAHOBKY
MEPEYHCIICHHBIX B IIPOTrpaMMe 10 (PU3HUKE KITFOYEBBIX IEMOHCTPAIMIH 7Sl UCCIIeIOBAaHUS H3y4YaeMbIX SBJICHHI U IPOLIECCOB, SMIMPUIECKUX U (yHIAMEHTAIBHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTopHoe 000pyAOBaHHE I YUCHHUECKUX MPAKTHUYECKUX PadOT (GOPMHUPYETCs B BHJE TEMATUYECKUX KOMIUICKTOB M 00ECIIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOOydarommxcs. TeMaThdecKkue KOMIUIEKTHI JIa0opaTOPHOTO OOOPYIOBAaHMS JIOJDKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
MCTIOJIH30BAHUH aHAIOTOBBIX M U(PPOBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BHJIE IIU(PPOBBIX Ja00paTOpUid.

OCHOBHBIMU IIeNIIMU U3Y4YEeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

(dbopMHEpoBaHKE HHTEPECA M CTPEMIICHHUS O0YJAIOIUXCS K HAYYHOMY U3yUSHHIO PUPOJIBI, PA3BUTHE WX MHTEIUICKTYATbHBIX U TBOPUYECKUX CITOCOOH OCTEH;
pa3BUTHE PEJCTABICHUNA O HAYYHOM METO/I€ MTO3HAHUS M (JOPMUPOBAHUE UCCIIEOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(dbopMHIpOBaHKE HAYIHOTO MUPOBO33PEHHUS KaK Pe3ylIbTaTa N3Y4YEeHHUSI OCHOB CTPOCHHUS MaTepHH U (PyHTaMEHTAIBHBIX 3aKOHOB (PH3HKH;

(dbopMUpOoBaHHE YMEHUI OOBACHATH SBICHUS C UCIIOJIb30BaHUEM (DPM3MUECKUX 3HAHUI U HayYHBIX JOKA3aTebCTB;

(dbopMHIpOBaHKE TPEACTABICHUH O PO (PU3UKH JUTS PA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTrkeHHe ITUX Lieel o0ecrieunBaeTcs pelieHueM CIIEAYIOUIMX 3a/1a4 B Ipoliecce U3y4eHus Kypca (PU3MKH Ha YpOBHE CpeTHero oO1iero oopa3oBaHus:
prOOpEeTeHNE CUCTEMBI 3HAaHUK 00 00IINX (PU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIIOYAst MEXaHUKY, MOJIEKYISIPHYIO (DU3HKY, SIIEKTPOJMHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKH;

(dhopMHUpOBaHHE YMEHUH MPUMCHSITh TCOPETHUSCKUE 3HAHMS I OOBSICHEHUS (PU3UYECCKUX SIBJICHUN B MPHUPOJE W JUIS MPUHSATHS MPAKTHYCCKUX PEIICHUH B
MTOBCEIHEBHOM JKU3HH,

OCBOEHHUE CIIOCOOOB peIIeHUsI pa3IMYHbIX 3ajau ¢ SBHO 3a/laHHOM (U3UYECKO MOJIenblo, 3aj1a4, 0Ipa3yMeBaloIINX CaMOCTOSATENbHOE co3aHne (pU3NIecKOn
MOJIEeTIH, aJIEKBaTHOM YCIIOBUSM 3a]1a4H;

MOHUMaHue (PU3NIECKUX OCHOB U TIPUHIIUIIOB JIEHCTBUS TEXHUIECKUX YCTPOHUCTB M TEXHOJOTHUECKUX MPOIIECCOB, X BIUSHHS HA OKPYKAIOIIYIO CPELY;
OBIIQJICHHE METOJ]aMH CaMOCTOSITEILHOTO MJIaHUPOBAHUS U MPOBENCHUs PU3NISCKUX IKCIIEPUMEHTOB, aHAIM3a ¥ UHTEpIIpeTaluu HHPOpMAIIHH, OTIpeIeIeHUs
JIOCTOBEPHOCTH TOJYYEHHOT'O pe3yibTara;

CO3JIaHM€ YCIOBUHN JJISl pa3BUTHUSI YMEHUI IPOEKTHO-MCCIEI0BATEIbCKON, TBOPUECKOHN 1EATEIIbHOCTH.

Ha n3yuenne ¢pusuku (0a30BBIN YPOBEHB) Ha YPOBHE CpelHEero o0mero oopazoBanus otBoautces 136 gacos: B 10 kimacce — 68 gacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 ywaca B Henemo). M3 gactu dopMupyeMoil ydacTHHKaMU 00pa30BaTeNbHBIX OTHOIIEHU Ha u3ydeHue kypca ¢usuku B 10 kiacce
WH(POPMAITMOHHO-TEXHOJIOTHYECKOTO Mpodus BeienaeHo 2 yaca. B urore B 10 kimacce nannoro npoduiis 136 gyacos (4 yaca B Hezenio). BeinenenHbie 4achl UayT



Ha yriyoneHue Kypca pusuku. Ha yriry0ieHHOM ypoBHE yIIOp C/IeNIaH Ha CAMOCTOSITENbHbIN YUCHHIECKU SKCIIEPUMEHT, BKIIIOUYAOIIHN (PPOHTAIBHBIC YYCHHIECKUE OTIBIThI
IpU U3yYEHUH HOBOT'O MaTepHaia, 1abopaTopHble paboThl U paOOThI IPAKTUKYMA U Ha PEILICHUE 3a/a4.

[Ipemiaraemserii B mporpamme mo (U3MKe NepedyeHb JTaOOpaTOPHBIX U NMPAKTHUECKUX PadOT SBISETCS PEKOMEHJIOBAHHBIM, YUYHTENb JENaeT BHIOOP
MIPOBEICHUS JIAOOPATOPHBIX PadOT U OMBITOB C YYETOM UHAMBUAYAIBHBIX OCOOCHHOCTEH 00yYaromuXxcs.

COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA

®dusnka — Hayka o mpupojge. Hayunbie MeTOAbl MO3HAHMS OKpYyXKaromiero mupa. Poib skcrepumMeHTa ¥ TEOPUHM B IPOIECCE MO3HAHUS MPUPOBL.
DKCIepUMEHT B (PU3UKE.

MonenupoBanue GU3HUECKUX SABICHUH U mTporieccoB. Haydnsie runoressl. @U3ndecKue 3aKOHBI M TEOPUH. | paHHIIBl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
[IpuHuMnD COOTBETCTBUA.

Ponb 1 MecTo (pu3uku B pOpMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI MUpPa, B IPAKTUYECKON JAESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

AHaJoroBsle ¥ MUQPPOBEIC U3MEPUTEIBHBIC TPUOOPHI, KOMIIBIOTEPHBIC TATUHKH.
Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHue. OTHOCUTENIbHOCTh MEXaHUYECKOTo ABMxkeHusA. Cucrema otcuéra. TpaekTopusi.

[Tepemernienue, ckOpocTh (CpeHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTE€pUaIbHON TOYKH, UX MPOEKIIMU HA OCH CHCTEMBbI KOOPIMHAT.
CrnoxxeHue nepeMeIeHuil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MpSAMOJUHEHHOE ABMXKeHue. ['paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IMMYyTH U TEepeMEelIeHUs
MarepuaibHON TOYKUA OT BPEMEHH.

CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO TaICHHS.

KpuBonuneliHoe nBmxenue. [[BukeHne mMaTepHalbHOW TOUYKH MO OKPY>KHOCTU C MOCTOSSHHOM 1O MOJYJIO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEHHAs
ckopoctb. [lepuoa u yactora obpamienus. LleHTpocTpeMuTensHOe yCKOpEHUE.

TexHrUecKkue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHUE: CTUAOMETP, ABMKEHUE CHAPSIIOB, LIETTHBIE U PEMEHHbBIE TIEPEeIayn.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUETa, UILTIOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeobOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxeHus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenune yckopeHus CBOOOTHOTO MaCHHSI.

Hampasnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO JIBMKEHUS C IIEJIBIO OMPE/ICTICHUS MTHOBEHHOW CKOPOCTH.



UccnepoBanue COOTHOILICHUSI MEXIY MYTSIMHU, MPOMJIECHHBIMU TEJIOM 3a IOCJEJI0BATENbHBIE paBHbIE MPOMEXKYTKH BPEMEHU MPHU PaBHOYCKOPEHHOM
JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBuKeHUs MApUKa B BA3KOU KUJKOCTH.

W3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpuniun otHocuTensHocTy ["anunes. [lepoiii 3akoH HetoToHa. MHEpManbHbie CUCTEMBI OTCUETA.

Macca Tena. Cuna. [punnun cynepriosunuu cuii. Bropoit 3akon HetoToHa niist MaTepuanibHoil Touku. Tpetuit 3akon HeloToHa 1151 MaTepuaibHbIX TOUEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectu. [lepBasg kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokosi, ckoiabxenus, kadenusi). Cumna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIBKEHUS U cuiia TpeHus nokos. Koaddumuent
Tpenus. Cuiia CONpOTUBIICHUS MPU ABUKEHUU TeJa B )KUJKOCTU WJIU Tas3e.

[ToctynarensHoe U BpalareiabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MoMmeHT Cuiibl OTHOCUTENBHO OcH BpaieHus. [1nedo cumbl. Y ciaoBust paBHOBECHs TBEPIOTO Tea.

TexHnueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TOAIIMITHUKY, IBU)KEHHE HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue nHepuuu.

CpaBHeHHE MacC B3aUMOICHCTBYIONIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CnoxxeHue CHil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Ae(popMaiiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U NaJACHUH.

CpaBHeHHE CUII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKECHHS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Bunibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenue nBuxenust Opycka rmo HaKJIOHHOMN MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B TIPYKHWHE U PE3UHOBOM 00pasiie, OT uX aedopmaluu.

UccnepoBanue ycnoBuii paBHOBECHS TBEPIOTO TEJId, UMEIOIIETO OCh BPALICHUS.

Tema 3. Cmamuxa meépoozo mena.

AoGcomotHo TBEpHOe Teno. [locTymarenpHoe U BpamaTeNbHOE ABUKEHHE TBEPJOTO Tela. MOMEHT CHIIbI OTHOCHTEIBHO OCH BpalmieHus. [Inedo cuibl.
CrnoxxeHue CI, IPIIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHUsI TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYNBOE, OE3pa3INYHOE PABHOBECHE.

TexHnueckue ycTpocTBa U TEXHOJIOTUUYECKHE MPOIIECCH: KPOHIUTEHH, CTPOUTEIbHBIN KpaH, peéTyaTble KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHSI.

Bunasl paBHOBecCHS.



Yuenuueckuit sxcnepumenm, nadopamopnuie pabomuol, npaKmuKym.

HccnenoBanue ycioBuil paBHOBECHS TBEPLOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3y4yeHne ycTONYMBOCTH TBEPAOTO TEJa, UMEIOIIETO TUIOIIALb OIIOPBI.

Tema 4. 3akonvl coxpanenus 6 mexanuke

Hmnynbe MarepuanbHOM TOUKM (Tena), CUCTeMbl MAaTEepUAIbHBIX TOUYeK. MMIynbe cuibl M1 M3MEHEHHE MMIYJbCa Tela. 3aKOH COXPaHEHHsI UMITYJIbCa.
PeakTuBHOE ABUXKEHUE.

Pabora cribl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorenuuansHast sHeprus. IloTeHunanbHas s3Heprus ynpyro 1eopMUpoBaHHOMN npyxuHbl. [loTeHManbHas sHeprus Teia BOJIN3U NOBEPXHOCTH 3eMIIN.

[ToreHnnuanpHbple U HEMOTCHUUANbHBIE CHIIBL. CBs3b paOOThl HEMOTCHIMATBHBIX CHJI C M3MEHEHHEM MEXaHMYECKOW SHEPruu CUCTEMbI Tell. 3aKOH
COXPAHEHHUS MEXaHUUYECKON SHEPTUH.

VYupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHnyeckue ycTpoicTBa U NIPAaKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, IPYKUHHBIA ITUCTOJIET, JBUKCHHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

Ilepexoxa moTeHUMATBHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIBI C U3MEHEHUEM MEXaHWYECKOW SHEPTUH Tejla Ha IPUMEPE PACTKEHHUS pE3MHOBOTO JKI'yTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHUHAMHUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYUECKOI MEOpUU

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TeOpUH U UX ONbITHOE o0ocHOBaHME. bpoyHOBckoe aBwxkenue. Juddysusa. Xapakrep ABMKEHUS U
B3aMMO/ICHCTBUS YacTUll BellecTBa. Moiean CTPOSHUSI ra30B, KHUIKOCTEN U TBEPBIX TeJl U 00BICHEHNE CBOWCTB BEILIECTBA Ha OCHOBE 3TUX Mojeneil. Macca u
pa3Mepsl Mosiekysl. KonnuectBo BemecTsa. [locTosinHass ABorazapo.

TennoBoe paBHOBecue. Temmepartypa u e€ uzmepenue. Illkana remneparyp Llenscus.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKOM TeOpUH HlealIbHOro Traza. AOCOIIOTHAs TeMIeparypa Kak Mepa cpeaHen
KMHETUYECKOW 3HEpruu TEIUIOBOTO JABMKEHHUs yactull rasa. lllkana temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHHe MenzaeneeBa—Knaneiipona. 3akoH
HanbToHa. M30mporiecchl B HaeanbHOM ra3e ¢ oCTOSHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npeacraBieHue H30MpoIeccoB: H30TEpMa, H30X0pa, n300apa.

TexHUYecKkre yCTpoiCcTBa U MIPaKTUUECKOE TPUMEHEHNE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOSHHE BELIECTBA, (POoTOrpaguu MOIEKYyJ OPraHUYECKUX COEAUHEHUH.

OnbiThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHIKCHHSI.

Mopnens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.



Monens, WUTIOCTpUpYIOLIas NPUPOLy JaBIEHUS ra3a Ha CTEHKH COCYAa.
OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UAEATIBHOTO Ia3a, U30IPOLECCHI.
Yuenuueckuu sxcnepumenm, rabopamopmuie pabomul
Omnpenenenne Macchl BO3lyXa B KJIAaCCHOM KOMHATe Ha OCHOBE U3MEpPEHUH 00bEMa KOMHATHI, IaBJICHUS U TeMIIepaTypbl BO3/lyXa B HEH.
HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.
Tema 2. Ocnoevt mepmoounamuku
TepmoaunamMuueckass cucreMa. BHYTpeHHSS SHEprusi TEPMOIAMHAMUYECKOH cHUCTeMBbl M crocoObl €€ m3MeHeHusa. KomuuecTBo TemnoTel u paborta.
BHyTpeHHs 3HEprust 0THOATOMHOI'O UACAILHOTO ra3a. Bupl Temonepenadun: TemIonpoBOJHOCTb, KOHBEKIUS, U3IIyYEeHUE. Y JeNIbHAs TEINIOEMKOCTD BEILECTBA.
KonnyecTBo TEIIOTHI IIpy TEIUIONEpEAAYE.
ITonarue o6 aguabatHom npouecce. [lepBblil 3aKkOH TepMoaAMHAMMKH. [IpMMeHeHne mepBoro 3akoHa TEPMOAMHAMHMKHU K H3omporeccaM. I'paduyeckas
MHTEpHpeTanus padoThl rasa.
Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh NpoLeccoB B pUpPOIE.
TernoBbie mamuabl. [IpuHIMIB AelicTBUS TeTOBBIX MammuH. [IpeoOpa3zoBanus SHEpruu B TEIUIOBBHIX MamnHax. Koadduiument monesnoro aencTBus
teruioBoi MamuHbl. [{ukn KapHo 1 ero ko3¢ GuIMeHT noie3Horo 1eicTBus. JK0JIornyeckue npo0aeMbl TeI0HEPTeTHKY.
TexHnuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHNE: ABUTATEIb BHYTPEHHETO CrOpaHusl, ObITOBOM XOJIOIUIbHUK, KOHIUIIMOHED.
Jlemoncmpayuu
W3MmeHeHre BHYTpEHHEH 3HEpPruu Tena MpH COBEPIIEHUU PadOThl: BbUIET MPOOKU M3 OYTBUIKU MOJ JAEHCTBHEM CXKATOrO BO3/yXa, HarpeBaHue 3¢upa B
JaTyHHOH TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPALINs).
W3meHneHnre BHyTpeHHEHN 3Hepruu (TemMepaTypsl) Tejla Ipu TeIulonepeaaye.
OmnbIT 0 aguabaTHOMY PAaCHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).
Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO JIBUTATEIIS.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
N3mepenne yaenbHOU TeIIOEMKOCTH.
Tema 3. Azpecammuvie cocmoanun eewjecmea. Pazoevie nepexoonvt
[TapooOpa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. AGCOIIOTHas: U OTHOCUTENIbHAs BIAXKHOCTh BO3/yxa. HachleHHbIi nap. Y aenbHas TemioTa
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KUIEHUS OT JaBJICHUS.
Tépnoe teno. Kpucrammnueckue u amopdHbie Tena. AHU30TPOIHS CBONCTB KpucTailioB. JKuakue kpuctamuisl. CoBpeMeHHble MaTepuasl. [InmaBnenne u
KpUCTajIu3anus. Y aenabHas Temora miasieHus. Cyonumarus.
VYpaBHeHUE TEIJIOBOTO OaaHca.
TexHnueckue ycTpolicTBa U MPAKTUYECKOE TIPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJTYyYEHHs] COBPEMEHHBIX MaTEepHajoB, B
TOM YHCJIE HAHOMAaTE€pPHaIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu
CBolicTBa HaCBIIIEHHBIX apOB.
Kunenne npyu NoHM>XKEHHOM JIaBICHUM.
Crioco0ObI M3MEPEHHS BIAKHOCTH.
HaGntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaIIOB.



Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.
Paznen 4. DiekTpoanHaMuKa

Tema 1. Dnexmpocmamuka

OnexTpu3anus Tena. DIEKTpUdecKuil 3apsna. JBa BUIA 3J€KTpUUECKUX 3apsiioB. IIpOBONHMKM, NUAIEKTPUKU M MOIYIPOBOAHUKH. 3aKOH COXPaHEHMUS
3IEKTPUYECKOTO 3aps/a.

BsaumopeiictBue 3apsiioB. 3akoH Kynona. Toueunslil anexkTpuueckuid 3apsa. Diekrpudeckoe noise. HanpsxénHocTs anexkTpuyeckoro noss. [puHnun
CYNEPIIO3ULINH JIEKTPUYECKUX NosIeH. JIMHuM HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TOJIA.

Pabora cun nsnexrpocrarmueckoro mois. Ilotennman. PasHocte mnoreHnmanoB. I[IpOBOAHMKM M JUIJCKTPUKHA B DJICKTPOCTATHUYECKOM TOJE.
JlusnekTpudeckass IpOHULIAEMOCTb.

OnexTpoéMkocTb. KoHeHcaTop. DineKTpoEMKOCTh INIOCKOT0 KOH/IEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHJIEHCaTopa.

TexHuyeckue ycTpoiicTBa M MPAKTHYECKOE MPUMEHEHHE: DJIEKTPOCKOII, SJIEKTPOMETP, SJICKTPOCTAaTHUECKas 3alluTa, 3a3eMJICHUE AJIEKTPONpUOOpoOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IEKTPOMETPA.

B3auMopeiicTBre Ha’IeKTPU30BAHHBIX TEJl.

DNEeKTPUYECKOE TO0JIE 3apSKEHHBIX TEll.

[IpoBOIHHMKH B 3EKTPOCTATUUECKOM I10JIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTB JIEKTPOEMKOCTH TUIOCKOT0 KOH/IEHCATOpa OT IUIOIIAIU TUIAaCTUH, PACCTOSHUSA MEXAY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEKTPUUECKUH TOK. Y CIIOBHA CYILIECTBOBAHMS 3JIEKTpUUEcKOro Toka. Mcrounnku toka. Cuia Toka. [10CTOSHHBIN TOK.

Hanpsokenue. 3akon Oma i1 yyacTka LEmu.

DNEKTpUUECKOE COIPOTUBIIEHHE. Y IEIbHOE CONPOTHUBIIEHNE BellecTBa. [locnenoBarensHoe, mapauienbHOe, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabota snexkrpuueckoro Toka. 3akon Jlxoyns—Jlenna. MomHOCT AIEKTPHUYECKOTO TOKA.

DNEeKTPOJABMKYILAS CHUJla U BHYTPEHHEE CONpPOTHBIIEHHE HCTOYHMKA TOKa. 3akoH Oma Juid MOJNHOHM (3aMKHYTOH) 3iexTpudeckoil nenu. Kopotkoe
3aMbIKaHUe.

DneKTpOHHAs IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHHS METAJIOB OT TemIepaTypbl. CBEpXIpOBOAUMOCTb.

DneKTpuYeCcKnil TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonmynpoBoHuku. CoOCTBEHHAs U TPUMECHAsI TPOBOIMMOCTH MOIYNPOBOAHUKOB. CBoiicTBa p—N-nepexoxaa. IloaynpoBoJHUKOBBIE TPHOOPHI.

DNeKTpUUECKU TOK B pacTBOpPAX M paciiylaBax 3JeKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIHALIMSL. DIEKTPOIIU3.

DnexTpuuecKnuil ToK B razax. CaMoCTOSTENbHBII U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.



TexHuueckue yCTpoiicTBa M NPAKTHUECKOE NPUMEHEHHUE: aMIIepMETp, BOJIBTMETP, PEOCTaT, MCTOYHHKU TOKA, AJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH THO/1, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIIPOBOIHUKOBBIH TMO0/I, TaJbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa M HAIIPSKEHHUS.

3aBUCUMOCTD COIPOTUBIIEHUS UJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOIIAIU IIONIEPEUYHOr0 CEUYEHHUS U MaTepHaa.

CwMmenianHoe coeJMHEHHE MPOBOJHUKOB.

[Ipsimoe n3MepeHue 3IeKTpOABUKYIIEH cuibl. KOpoTkoe 3aMblKkaHHE IaJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHEI'O CONPOTHUBIICHUS.

3aBUCUMOCTH COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOAUMOCTH BO31yXa.

OAHOCTOPOHHSISI TPOBOUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHue cMeIIaHHOTrO COEMHEHMS PE3UCTOPOB.

N3mepenue 3neKTpOABUKYIIEH CHUIIbl MCTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTHUBIICHUSI.

HaGrotenue amekTpoiusa.

MexnpeamMeTHbie CBSI3H

W3zyuenne kypca ¢usuku 6a30Boro ypoBHs B 10 Ki1acce OCYIIECTBIISETCS € YIETOM COAEPIKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemusvie nonsimusi, CBSI3aHHBIE ¢ U3yUYEHUEM METOJIOB HAYYHOTO TO3HAHUS: SIBJICHUE, HAYUHBIN (DakT, ruroresa, pusnyeckasi BEIMYMHA, 3aKOH,
Teopus, HabI0IeHNEe, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUH, JUHEHas (yHKIus, napadoia, runepoosna, ux rpapukd U CBOMCTBA, TPUTOHOMETPUYECKHE (YHKIIUH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX NMPOEKIIMHU Ha OCH KOOPJAUHAT, CII0KEHHE BEKTOPOB.

buonoeus: Mmexannyeckoe ABWKEHUE B KUBOW mpupozae, nuddys3usi, ocMoc, TEIIOOOMEH >KUBBIX OPraHu3MOB (BUIBI TEIIONEpPENadyH, TEIUIOBOE
paBHOBECHE), JEKTPUUECKHE SBICHUS B )KUBOM MpHpoOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH
Y Ta30B, EKTPUUECKUE CBONCTBA METAIIJIOB, MEKTPOJIMTUYECKAS TUCCOLMALINS, FAJIbBAHUKA.

l'eocpapusa: BnaxxHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: ipeoOpa3zoBaHNe JABWKEHUN C MCIIOJIb30BaHMEM MEXaHM3MOB, YUET TPEHHUS B TEXHUKE, MOAIMIUIHUKY, UCIIOIb30BaHUE 3aKOHA COXPAHEHUs
UMITyJIbCA B TEXHUKE (pakeTa, BOJOMET U JIpyTUeE), ABUraTeslb BHYTPEHHETO CropaHus, mapoBasi TypOuHa, ObITOBON XOJOAUIBHUK, KOHIUIIUOHEDP, TEXHOJIOTUN
MOJIyYeHHsI COBPEMEHHBIX MaTepHaliOB, B TOM YHCJIE HAaHOMAaTEpPHAJOB, U HAHOTEXHOJOTHM, HJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE AIIEKTPONpPHOOPOB,
KCEpOKC, CTPYHHBIN MPUHTEP, dJIEKTPOHArpeBaTEIbHbIE TPUOOPHI, IMEKTPOOCBETUTENBHbBIE PUOOPHI, TaTbBAHUKA.

11 KJIACC
Pa3neu 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe nosne. I1eKmpoMazZHUMHAA UHOYKYUSA

IToctosiHHBIE MarHUTHI. B3anmoaeiicTBIE MOCTOSHHBIX MarHUTOB. MaruutHoe nosie. Bektop MaruuTHOM MHAYKIUU. [IpuHIMND cynepno3suuuy MarHu THBIX
nosier. JImaum MarauTHOM MHAYKIMK. KapThHA TMHANA MarHUTHOM MHAYKIUH TOJI TIOCTOSTHHBIX MarHUTOB.



MarautHoe noje NpoBOJHUKA ¢ TOKOM. KapTuHa NMHMH MHAYKIMM MAarHUTHOTO MOJIS JUIMHHOIO IPSIMOrO NPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KaTyLIKU ¢ TOKOM. OnbIT OpcTena. BzanmoaelcTBie MPOBOIHUKOB C TOKOM.

Cuinia Amriepa, e€ MOJlyJIb M HalpaBJICHUE.

Cuna Jlopenua, e€ MOAyJIb U HallpaBiieHUE. J[BHKeHHE 3apsyKeHHON YacTULbl B OJTHOPOJHOM MarHUTHOM noje. Pabora cuibl Jlopenua.

SIBneHue 31eKTPOMarHuTHOM MHAYKIMU. [T0TOK BEKTOpa MarHUTHOM MHAYKIMU. DIEKTPOABUKYIIAsL CHJIA UHAYKIMH. 3aKOH 3JIEKTPOMArHUTHOM MHAYKLIUU
®dapapes.

BuxpeBoe anekrpudeckoe mosie. JNEeKTPOABIKYILAs CUla HHAYKIMY B IPOBOJHUKE, IBHKYILIEMCS IIOCTYNATEIbHO B OAHOPOJHOM MarHMUTHOM IOJI€.

[IpaBuio Jlenua.

NHayKTUBHOCT. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CUJIa CAMOMHIYKIUH.

DOHeprust MarHUTHOTO HOJISI KATYILIKU C TOKOM.

DNeKTPOMarHuTHOE ToJIe.

TexHuueckue ycTpoilcTBa M IpPaKTUYECKOE NMPUMEHEHHE: MOCTOSHHBIE MArHWUThI, 3JEKTPOMArHUTHI, 3JEKTPOJBUIrATEb, YCKOPUTEIU 3JIEMEHTApPHBIX
YacTHULl, UHAYKLHOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHHE 3JEKTPOHHOTO IyYKa MarHUTHBIM I10JIEM.

JIMHUM MHYKIIUY MarHUTHOTO I10JIS.

B3aumoneiicTBre ABYX MPOBOJAHUKOB C TOKOM.

Cuna Amriepa.

JericrBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMarHuTHOM UHYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTD JIEKTPOJIBUKYILEH CUIIbI UHIYKIIMH OT CKOPOCTH U3MEHEHHSI MAarHUTHOT'O ITOTOKA.

SIBneHne caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS MIEKTPOMarHUTHOW NHIYKIIMH.
Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebarenbHast cucrema. CBoOOgHBIE MexaHHueckue kojeOanusa. ['apmonunueckue koneOanus. Ilepuoxa, wactora, ammuintyna u ¢asza KojaeOaHM.
[TpyxuHHBINA MasgTHUK. MaTeMaTH4ecKuii MasiTHUK. Y paBHEHHE FapMOHUYECKUX Konebanuil. [IpeBpalieHre sHeprun Npu rapMOHUYECKHX KOJIEOaHUsX.

Konebartenbubiit KoHTYp. CBOOOJIHBIE 3JEKTPOMAarHUTHbIE KOJE€OaHUS B HA€aIbHOM KOJI€OATeIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHHYEeCKUMU U
3JIEKTPOMArHUTHBIMH KostebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SJHEPTUH B UJIEaJIbHOM K0JIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxarouux koneOaHusX. BoiHyxeHHbIe MexaHndeckue kojebanus. Pesonanc. BelHyX1€HHBIE 2JIEKTPOMAarHuTHbIE KOIeOaHusl.

Ilepemennbiii Tok. CuHycOMIaabHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOLIEE 3HAYEHHE CHJIBI TOKA H
HaIpPSHKEHUS.



Tpancdopmarop. [IpousBoacTBo, mepesaya u MOTpPeOICHUE SICKTPUUYECKON SHEPTHH. DKOJIOTMYECKHE PUCKHU TPU TPOU3BOJACTBE AIIEKTPOIHEPTUM.
KynpTypa ncnonbs30BaHus 3J€KTPOIHEPTUN B TIOBCEJHEBHOM KU3HH.

TexHuuyeckue ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHUE: AIEKTPUUECKUI 3BOHOK, FEHEPATOP IIEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeIbHONU CHCTEMBI (IPYKUHHBIA WM MaTeMaTHUECKUI MasTHUK).

Hab6mronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Habmonnenue pesonanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

OcorpaMMsl (3aBUCUMOCTHU CHIIBI TOKA U HAPSDHKEHUS OT BPEMEHHM ) AJIs DJIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3oHaHc npu nocnenoBaTeNbHOM COEUHEHUH PE3UCTOPA, KATYIIKU MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinb TUHUYU 3EKTpOIepeaayuH.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MaJIbIX KOJIeOaHMI Irpy3a HA HUTU OT JUIMHBI HUTU U MacChl TPpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIETH U3 M1OCIIEA0BATEIbHO COEIMHEHHBIX KOHIEHCATOPA, KaTyILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaAZHUMHbIE 60TTHbL

MexaHuueckue BOJHBI, YcioBHsl pacnpoctpaHeHus. [lepuon. CkopocTe pacrpocTpaHeHMs M AJuHA BOJIHBL. llomepeuHble W MPOJIOJIbHBIE BOJIHBI.
NuTtepdepennus u nudpakuns MEXaHUUECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMAarHUTHHIE BOJHBI. YCJOBHSI M3Iy4eHUS SJEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus BekTopoB E, B, V B snmekTpoMarHUTHON BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)kK€HUE, peIoMIICHHE, Iospu3anus, tudpakuus, uarepdepernns. CKopocTb 31€KTPOMarHUTHBIX BOJIH.

[IIkana 31eKTPOMarHUTHBIX BOJIH. [I[ppuMeHeHue 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHOMIIBI paOCBA3Y U TENIEBUACHUS. Paaronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckne ycTpoicTBa M MPAaKTHUYECKOE MPUMEHEHHE: MY3bIKaJdbHble MHCTPYMEHTHI, YJIbTPa3ByKOBas JTUAarHOCTHMKAa B TEXHUKE M MEAMLIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenegoH, CBY-neus.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTpaHEHUE ONEPEYHbIX U MPOJOIBHBIX BOJIH.

Konebmronieecs Te10 Kak MICTOYHUK 3BYKa.

HaGnronenue oTpaxeHus U MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/IOM M 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KeHUE, PeIOMIICHHE, MONIIpU3alus, AM(paKius, HHTeppepeHIHsL.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsmonuHeitHoe pacnipocTpaHeHHE CBETa B OJHOPOAHOM cpeze. JIyd cBeta. ToueuHbIil HCTOUHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHni B MIIOCKOM 3€pKalie.



[Tpenomienue cBeTa. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN MoKa3aTesb npenomieHus. [lonHoe BHyTpeHHee oTpaskeHue. [IpenenbHbli yros mogHoro
BHYTPEHHETO OTPa’KECHUS.

Hucniepcus ceera. ClioxkHbIH cocTaB Oenoro cera. L{Ber.

CoOuparomue u paccenBarouive JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSHME M ONTHYEcKas cuiaa TOHKOM JuH3bl. [locTpoeHune n3zoOpakeHUH B
COOMPAIINX ¥ pacCeHBAIOIIKX JIMH3aX. DopMyra TOHKOM JTWH3EL. YBETUYCHUE, 1aBaeMOe JIMH30H.

IIpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

Bonnosas ontuka. MaTepdepentus cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOIIOICHHSI MAKCUMYMOB 1 MUHHMYMOB B HHTEP(EPEHIIMOHHON KapTHHE
OT /IBYX CUH(a3HBIX KOT€PEHTHBIX HCTOUHHKOB.

Hudpakus csera. JudpaknuonHas pemérka. YcinoBue HAOMIOJACHUS TIJIABHBIX MaKCHMYyMOB IIPH TaJCeHHMM MOHOXPOMAaTHYECKOrO CBETa Ha
IU(PPaKLHUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M MpakTUUYECKOE IPUMEHEHHE: OUKH, JIyTa, (hoToanmnapar, IpoeKIMOHHBIN annapaT, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs ONTHKA,
TQpaKkMOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHEe, OTPAKEHHUE U IpejoMiieHre cBeTa. OnTHYecKre pUOOpHI.

IlosHOE BHYTpEeHHEE OTpakeHHe. Moaenb cBeToBoa.

HccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Moznenn MUKpOCKOIa, TEIECKOIa.

Habmronenne naTepdepeHnny cera.

Hab6mronenue qudpakiuum cBera.

HabGmronenue qucnepcuu certa.

IlosrydyeHune ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PELIETKY.

HabntoneHue nonspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue nokasaresns NIpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB N300paKeHHM B TMH3AX.

HaGntonenue nucnepcuu cBeTa.
Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panuiel mpUMEHUMOCTH KJlacCU4eCKOoW MexaHuKHU. [locTynarsl cnenuanbHON TEOPUM OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOAYJSI CKOPOCTH CBETA B
BaKyyMme, IPUHIIMI OTHOCUTEIBHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JUIUHBI.

OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTULIBI.

CBs13bp Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSI.
Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOGOU ONMUKU

®oronsl. opmyina [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMMIYJIbC (POTOHA.



OtkpeiTue U uccnenoanue Gorodpdexra. Onbitel A. I'. CroneroBa. 3akonsl poTordpdekra. YpaBHenue DitHmreiiHa aias Gorosdpdexra. «KpacHas
rpanuia» porodddekra.

Hasnenue ceera. OnbiTsl [1. H. JleOenena.

XHUMHUYECKOE IEHCTBHE CBETA.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHe: (HOTOrIeMeHT, POTOIATUMK, COTHEUHAsA OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oT03PeKT Ha YCTAaHOBKE ¢ IUHKOBOU IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMIHETO GoTtodddexra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccesnuro o -yactuu. [lnanerapuas monens atoma. [loctynatel bopa. M3nydeHue u moriouieHue
(OTOHOB TIpH TEpexoJIe aTOMa C OAHOTO YPOBHS SHEPTUuH Ha Apyroi. Bumel ciekTpoB. CeKTp ypoOBHEH SHEPTHH aTOMa BOJOPOAA.

Bonnossie cBoiictBa yactuil. Bosnbl ne bpoiinsa. KopnyckynsspHO-BOJHOBOH Ayaau3M.

CrioHTaHHOE U BBIHYKJICHHOE U3ITyYCHHE.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN aHaIHU3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmroienue inHeHYaThIX CIEKTPOB U3IIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

Hab6mronenue nuHeyaToro criekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0Ka3bIBAIOLUE CIOXKHOCTh CTpoeHus sapa. OTkpbiTHE paanoakTuBHOCTH. OnbiThl Pesepdopna mno ompeneneHuto cocraBa
pannoakTUBHOTO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iyueHus. BiausHue paguoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykionHast Moaens siapa I'elizenoepra—lBanenko. 3apsn sapa. MaccoBoe uucino siapa. M3otomnsl.

Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydeHue. 3aKoH paJuoaKTUBHOTO paclajia.

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl siipa.

SAnepHsle peakuuu. JleieHUe U CUHTES SIED.

SAnepusiii peaktop. Tepmosaepublii cunrtes. [Ipo0neMbl 1 epCHeKTUBHI AIEPHON IHEPTeTUKH. DKOJIOTUYECKUE ACTIEKTHI SAEPHON SHEPTreTHKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToap1 HaOJIIOIEHUS ¥ PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHnameHTaIbHbIE B3auMoAeHcTBUSA. EAMHCTBO (hru3nyeckoit KapTHHBI MHpa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TO3UMETp, Kamepa BunbcoHa, siiepHblil peaktop, aToMHas bomba.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIUX YaCTHII.



Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM GoTorpadusim).
Pa3neu 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUHU. [IpuKinasiHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3aH0r0 HebGa. Co3Be3aus, ApKue 3BE3bI, IUTAHETHI, X BUIAUMOE JBIKEHHE.

Conneunas cucrema.

Connue. Conneunass akTUBHOCTb. Mctounuk sHeprun ComnHia M 3BE€3A. 3BE3bI, MX OCHOBHbBIE XapaKTEPUCTUKH. J(MarpaMMa «CHEKTpajbHBIM Kiacc —
CBETUMOCTB». 3BE3/bl INIABHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIA 3BE3]1 INIABHOM MOCIEA0BATEIbHOCTU. BHYTpeHHee cTpoeHune
3B€37. CoBpeMEHHbBIE IIPEJICTABICHUS O POUCXOXKIEHUU U 3BotoIK CoHIla U 3BE31. DTallbl )KU3HU 3BE3 .

Muieunsbiii [1yTs — Hama ["anaktuka. [Honoxxenue u auxkenne Connua B ['anaktuke. Tunsl ragaktuk. Pagroranaktuku v kBazapbl. YEpHBIE ABIPHI B A/Ipax
raJlakTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. Pas0eranue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHasi ctpykTypa Beenennoii. MerarainakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienuss HEBOOPY)KEHHBIM TJIa30M C HUCIHOJIb30BAHWEM KOMITBIOTEPHBIX TNPUIOKEHHUH AJIs OIMpelNeieHHs] MOJIOKEHUs HEeOeCHBIX OOBEeKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE co3Be3usi CeBEpHOIo NOMyIIapUsl U IpKUE 3BE3/IbI.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro [lyrtu.

O0o0maroniee NnoBTOpPeHUE

Ponb ¢usuku u acTpoHOMHUH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIIMATbHOM U ATHYECKOH cepax NesaTeIbHOCTH YelOoBeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHUHU B COBPEMEHHOI HAy4YHON KapTHHE MHUpa, pojb (U3NYECKOM Teopuu B (POPMHpPOBAHHM IpEACTaBICHUI O (U3MUYECKON KapTHHE MHUpPA, MECTO
¢u3nvecKoil KapTUHBI MHUpa B O0IIEM PsJTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUI 0 pUpOIE.

Me:xnpeameTHble CBSI3U

N3zyuenne kypca ¢puszuku 6a30Boro ypoBHs B 11 kilacce ocymecTBIseTCs ¢ yUETOM COAEPIKATENbHBIX MEXKIIPEIMETHBIX CBs3€H ¢ KypcaMu MaTeMaTHKH,
OMOJIOT MM, XUMHH, Feorpadyuu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsimus, CBSI3aHHbIE ¢ U3yUY€HUEM METOJIOB HAYYHOT'O TMO3HAHUS: SIBJIEHUE, HAYUHBIH (aKT, runotesa, pusnueckas BeJIMYMHA, 3aKOH,
Teopus, HabJI0IeHNE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHle CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHUE (PYHKLMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPBI U UX MPOEKIUN Ha OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB, ITPOM3BOJIHBIE AIEMEHTAPHBIX (PYHKIMM, MPU3HAKK MO00US TPEYTOIbHUKOB,
oIpeJiesIeHUe IJIOIAH IIIOCKUX (pUryp u oobpEma Ted.

buonocus: snextpruyeckue SBICHUS B )KUBOM NpUpoJE, KojiedaTeabHbIe IBUKEHUS B )KUBOI NPUPOJIE, ONTUYECKUE SBJICHUS B KUBOU MPUPOJIE, 1EHCTBUE
paauanuy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTYypa TBEPIBIX TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEeMIETKHU, CIEKTPaIbHBIH
aHaJIu3.

I'eocpagpus: marHUTHBIE MONTIOCAa 3€MIIH, 3aJ1€KU MarHUTHBIX PyA, GOTOCHEMKA 3eMHOM OBEPXHOCTH, MPEACKa3aHUE 3EMIIETPSICEHHM.

Texnonozua: TAHUM NEKTPOIEpeEad, TeHEpaTOp MEPEMEHHOTO TOKa, JIEKTPOABUTATENb, HHAYKIIMOHHAS 11€4b, pajap, pPaAuoNpUEMHHIK, TEIEBU30p, aHTeHHa, TenedoH, CBU-
eyb, MPOSKIIMOHHBIN anmapaT, BOJIOKOHHAS OITHKA, COJTHEYHAs1 OaTapes..



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro npeamera «Pu3nkay Ha ypoBHE cpeaHero oouiero oopazoBanus (0a30BbIil yPOBEHb) TOMIKHO 00ECIIEUUTh JOCTHXKEHUE CIIeIYIOIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro mpeaMera «Du3nka» TOMKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOLINXCSl PYKOBOJICTBOBATHCS
c(OPMHUPOBAHHOW BHYTPEHHEHW MO3UIMEH JMYHOCTH, CHUCTEMOW LIEHHOCTHBIX OPHEHTAlMi, IMO3UTUBHBIX BHYTPEHHUX YOECKIEHHUH, COOTBETCTBYIOLIUX
TPaIUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO OIBITAa U ONBITA JESTEIBHOCTH B MPOLIECCE PeaTM3allii OCHOBHBIX HAIlPaBICHUN
BOCIIUTATEIbHOM JI€ATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIMH 00YUaIOIIErocss KaKk aKTUBHOI'O M OTBETCTBEHHOTO WIEHAa POCCHICKOT0 O0ILECTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKIUX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpECaX I'PakJaHCKOro OOIIECTBa, y4aCTBOBAaTh B CAMOYIIPABJIEHUHU B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATD C COI[MAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHH C X (DYHKIUSMHU U Ha3HAUCHHEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKO IeSATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUNCKOM Ipa)1aHCKOW UJAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K IOCYJapCTBEHHBIM CHMBOJIaM, JOCTUKEHHUSIM POCCUMCKUX YUEHBIX B 001acTH (PU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS

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

CIOCOOHOCTh OLIEHUBATH CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
JESITETbHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJia B IOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHUSA:

HCTETUYECKOE OTHOIIEHUE K MUPY, BKJIOUYasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYILEro PU3NIECKO HayKe;

5) Tpy1oBOr0 BOCIMTAHMS:

MHTEpEC K pa3IMyHbIM cepaM mpodecCHOHATbHON AEATENbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (DU3MKON M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oynyieit mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE ) KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO B 00JIaCTH (PU3MKH HA MPOTSKEHUU BCEH KU3HH;

6) 3K0JIOrM4ecKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTH IKOJIOTMYECKON KYIbTYPbI, 0OCO3HAHUE II100ATBHOTO XapaKTepa SKOJIOTHIYECKUX MPoodIieM;

IIJJAHUPOBAHUE U OCYILECTBICHHUE IEUCTBUI B OKPYXKAIOILIEH Cpe/ie Ha OCHOBE 3HAHMS 1I€JIeW YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIpeHye onbITa AesITeIbHOCTH HKOJOTHUECKOM HANPaBICHHOCTH Ha OCHOBE UMEIOIINXCSI 3HaHUH 10 Qu3HKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUECKON HAYKH;



OCO3HAaHUEC ICHHOCTHU HaY‘{HOfI ACATCIIbBHOCTHU, TOTOBHOCTDH B IIPOLCCCC NU3YUCHUSA (1)I/I3I/IKI/I OCYIICCTBJIATH MMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTD
HHIUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble JIorHyecKkue AeicTBHA:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYyaJIM3UPOBATh MPOOIIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

OIIpEAEIATh LENN AESITEIbHOCTH, 3a1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTpUBAEMbIX (PU3MUECKHUX SBICHUSAX;

pa3pabarbIBaTh IUIaH PEHICHUs MPoOIeMbl ¢ yIETOM aHAIN3a UMEIOIINXCS MAaTepUAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESATCIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJSIM, OLICHUBATh PUCKH ITOCIEACTBUM NEATEIBHOCTH;

KOOPJAWHUPOBATH U BBITOIHATH Pa0OTY B YCIOBHAX PEATbHOTO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX IPOOIeM.
Ba3oBble uccienoBarenbckue 1eiCTBUS:

BJIaJIeTh HAyYHOU TEPMHUHOJIOTHEH, KIIFOYEBBIMH MTOHATUAMHU M METOJaMU (PU3NYECKON HayKH;

BJIQJICTh HAaBBIKAMH Y4E€OHO-HCCIIE0BATEIBCKON M MPOEKTHOW ACATEIBHOCTH B O0NACTH (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY
MIOUCKY METOJIOB peleHMs 3a]a4 (U3NYECKOTO COIEPIKAaHUs, IPUMEHEHHIO Pa3JINYHbIX METO/I0B MO3HAHMS,

BJIa/IETh BUJAMHU JEATEIbHOCTH 110 IIOJyYEHUIO HOBOT'O 3HAHUS, €0 MHTEPIPETALluH, IPEOOPa30BAHUIO U IPUMEHEHHIO B Pa3IMUHbIX Y4EOHbIX CUTYaLIUAX,
B TOM YHCJIE IIPU CO3/IaHUU Y4EOHBIX MPOEKTOB B 00J1aCTU (DUBUKH;

BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTYaIU3UPOBATh 33/1a4y, BbIIBUTaTh TUIIOTE3Y €€ pEeLICHUs, HAXOAUTh ApIyMEHTHI JUIsl 10Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a]aBaTh IAPAMETPbl U KPUTEPUU PEILIECHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELIEHHUS 3aJlauM Pe3yibTaTbl, KpUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 337aul B 00pa30BaTEIbHON €A TEILHOCTH, B TOM YUCIIE IIPU U3YyYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBII OMBIT;

YMETb NEPEHOCUTH 3HAHUS MO (PU3UKE B IPAKTHUUECKYIO 001aCTh KU3HEAEATEIbHOCTH;

YMEeTh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NMPEeIMETHBIX o0nacTeil;

BBIIBUTATh HOBBIE UJIEU, IIPEJUIaraTb OPUTMHAIbHBIE MOAXOAbl U PEIICHMUS;

CTaBUTh MPOOJIEMBI U 33J1auMl, JOMYCKAIONIUE aJbTePHATUBHBIE PELICHUS.
Pabora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH MOJy4eHUS! HHOOPMALIUK PU3NYECKOTO COJAEPKAHUS U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISAThH MOUCK, aHAIIN3,
CHCTEMaTHU3allMI0 U MHTEPIIPETALINI0 HH(POPMAIIK Pa3InYHbIX BUAOB U (POPM HpeACTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

HCIOJIb30BATh CPEACTBA MHPOPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B peIlIEHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a7a4
¢ coOmoieHneM TpeOOBaHUN SPrOHOMUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepeXeHrs, MPaBOBbIX U ATHUECKUX HOPM, HOPM HH(OpPMaMOHHON
0E30IMacHOCTH;



CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3IMYHBIX (hopMaTax ¢ ya€TOM Ha3HAUYCHUs HHPOPMAIUH U IETIEBOU ayTUTOPUH, BEIOHPAsi ONTUMATBHYIO
¢dbopMy npeacTaBIeHUS U BU3yaTU3alIUU.
KoMMmyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:

OCYILIECTBIIATH OOIICHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOH 1€ATEIbHOCTH;

pacmo3HaBaTh NMPEANMOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUIYATHHONU paOOTHL;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHI ¢ yu€TOM OOLIMX UHTEPECOB U BO3MOKHOCTEH KaXKIOr0 WieHa KOJJICKTUBA;

MPUHUMATH [EIH COBMECTHOW JAESITeIbHOCTH, OPTaHW30BBIBATH M KOOPIUHUPOBATH JCUCTBUS MO €€ JOCTHIKCHHIO: COCTABIIATH IUIAH JEHCTBHM,
pacnpeenaTb pojau ¢ yuéTOM MHEHUN Yy4aCTHUKOB, 00CYXIaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/IA U KAXKJIOTO yUYACTHUKA KOMAaH/IbI B OOIIHN Pe3yabTaT 10 pa3pad0TaHHBIM KPUTEPHSIM;

npesiaraTb HOBbIE MPOEKTHI, OLICHUBATH UJIEH C MTO3UIIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATH TIO3UTHBHOE CTPATETHYECKOE IMMOBEJICHUE B PA3IUYHBIX CUTYAIUSX, IPOSIBIISITH TBOPYECTBO U BOOOPaKEHUE, OBITh HHUIIUATUBHBIM.
PeryisiTuBHbIe YHHBepCaJbHbIE yUeOHbIe ieiicTBUS
Camoopranuzanmusi:

CaMOCTOSITENILHO OCYIIECTBIISATh MMO3HABATEIBHYIO NESATEIbHOCTh B 00JacTH (PU3MKH M aCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3aJ]a4H;

CaMOCTOSITENTFHO COCTAaBIISITh IJIaH PELICHUS Pacu€THBIX M KaueCTBEHHBIX 3a/lay, IUIaH BBIMOJIHEHUS MPAKTUYECKOW pabOThl C y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MTPEIITOYTEHUH;

JlaBaTh OLEHKY HOBBIM CHUTYAIIHIM;

pacImpsaTh paMKH Y9eOHOTO MPeMETa Ha OCHOBE JIMIHBIX MPEATIOYTCHUL;

JieNaTh OCO3HAHHBIM BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATH IPHOOPETEHHBIN OITBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MTPOSBICHUIO SPYAULIMU B 00J1aCTH (PU3UKHU, TTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIIEHUBATH COOTBETCTBHE PE3YILTATOB LIETISM;

BJIQJICTh HABBIKAMU TI03HABATEIHLHOW PEIICKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUHN M MBICIIUTEIBHBIX IMPOIIECCOB, HX PE3YIHbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI peJIEKCUU ISl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OI[EHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHHUS 110 UX CHIDKECHUIO,

MIPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3YIbTaTOB ACITEIbHOCTH;

MPUHUMATH Ce0sl, TOHMUMas CBOM HEJIOCTATKH M JIOCTOUHCTRA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX NIPU aHAIHU3E PE3YIbTaTOB IEATEIHLHOCTH;

MPU3HABATH CBOE MTPABO M MPABO JAPYTUX HA OMIHOKH.

B mporecce nocTkeHUST TUYHOCTHBIX PE3yAbTATOB OCBOCHUS MPOTPaMMBI MO (DM3HKE ISl YPOBHS CPEAHETO OOIIero oO0pa3oBaHUsA y OO0yUYaIOUIUXCS
COBEPIIECHCTBYETCS YMOIIMOHATBHBIN HHTEIUICKT, TPEAIONIAr Ao ¢hOPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSTHUE, BUJETh HATIPABICHUS PA3BUTHUS COOCTBEHHON SMOIIMOHAILHOM
cdepsbl, ObITh YBEPEHHBIM B ce0e;



CaMOpPETyIUPOBaHHUsS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEIEHHE, CIIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHIKEHUIO IISJIH U YCTIEXY, OMTHMH3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH UCXOIS1 M3 CBOUX
BO3MOKHOCTEH;

AMMATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSHUE JPYTHX, YYUTHIBATh €r0 MPU OCYIIESCTBICHUH OOMICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U COTICPEIKUBAHMIO;

COLIMAJILHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTHh BBICTPAMBATH OTHOUIICHHS C JAPYTUMHU JIFOJBMHU, 3a00TUTHCS, MPOSIBIATH WHTEPEC M pa3peliarh
KOH()JIMKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kj1acce mpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTh COPMHUPOBAHHOCTD y 00yUYaAIOMIUXCSl YMEHUH:

JI€MOHCTPUPOBATh HAa IIPUMEpPaxX pojib U MECTO (U3UKU B (HOPMUPOBAHUM COBPEMEHHOW HAy4HOM KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOM IEATEIHOCTH JIFOEH;

YUUTHIBATh TPAHULIBI IPUMEHEHUS N3YUEHHBIX (PU3MUECKUX MOJEJEH: MaTepranbHas TOUuKa, MHEepLUalIbHas CUCTeMa 0TCUYETa, aDCOIIOTHO TBEPIOE TEJIO,
UCaTbHBIN ra3, MOJICIH CTPOCHHUS T'a30B, JKUAKOCTEH U TBEPABIX TEII, TOUCYHBIIN SIEKTPUICCKUH 3apsi IPH pelieHNH (U3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3NUYECKUE SBIECHU (TIPOLECCHl) U 0OBACHATh UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KHHETHUECKOW TEOPUHU CTPOCHHMS BEIIeCTBA
U D3JEKTPOJUHAMHMKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJMHENHOE NBM)KEHUE, CBOOOJHOE MaJIeHUue Tel, ABMKEHHE IO OKPYKHOCTH, WHEpPLHS,
B3auMojieiicTBue Ten, Tud¢y3us, OpOyHOBCKOE IBHKEHHUE, CTPOCHUE KHUJKOCTeH U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell MpHU HarpeBaHUM (OXJIAXKAECHUH),
TEIJIOBOE paBHOBECHE, NCIIapEeHUE, KOHJICHCAllMsl, TUIaBJIEHUE, KPUCTAIIIN3alUsl, KUTIEHHE, BIaKHOCTh BO3/lyXa, OBBILICHHUE JaBJICHUS ra3a py ero HarpeBaHuu
B 3aKPBITOM COCYZIE, CBA3b MEKy ITapaMeTpaMu COCTOSIHUS ra3a B U30IPOLECCAX, JIEKTPU3aLUs Tell, B3aUMOAECUCTBHE 3apsI0B;

OINMCHIBATh MEXAHWYECKOE JBUKEHHE, UCIOJIb3Yys (PU3MUECKHe BETMUYMHBI: KOOpAUHATA, IyTh, IEPEMELIEHIE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUia,
UMIYJbC Teja, KHHETUYeCKas SHeprus, MOTeHIMANbHas SHEprus, MexaHudyeckas paboTa, MEXaHHMUYeCKash MOILIHOCTh; MPU OMUCAHUU MPABUIBHO TPAKTOBAThH
(u3NYECKUN CMBICI HCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUYEHUS U €IMHUIbI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BETUYMHY C JPYTHUMHU
BEJIMYNHAMU;

OINMCHIBAaTh WM3YYEHHbIE TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHHUSA, HCHOJIb3Ys (DU3MUECKHE BEIMYMHBI: JaBJIEHUWE rasza, TemIeparypa, CpelHss
KUHETHYECKasi SHEPTUsl XaOTHUYECKOTO JIBUKEHHUS MOJIEKYJI, CPETHEKBAApaTUYHAasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPIHs, padoTa rasa,
K02 (HULIMEHT MOJIE3HOT0 JeHCTBHS TEMJIOBOTO ABUTaTENs; IPYU ONUCAHUH MPABUIILHO TPAKTOBATh (PU3MUECKUN CMBICIT UCIIOJIb3yEMbIX BEIMYMH, UX 0003HAUEHUS
U eIMHUIIBI, HAXOAUThH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMYUHY C JPYTUMH BEJTMUHNHAM;

OIHCHIBATh U3YUYEHHbIE IEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE SBJICHUS (IIPOLECCH), UCIONB3YS (PU3UUECKHe BEIUUMHBI: AIEKTPUUECKHMA
3apsijl, SJEKTPUYECKOe I0Jie, HAMpsHKEHHOCTh MO, MOTEHLMAN, Pa3HOCTh MOTEHIMAIOB; NPH OMNUCAHUU TNPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICIT
UCTOJIb3yEeMbIX BEJTMUNH, UX 0003HAUEHUS U €AMHUIIBL; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEIUYMHAMY;

aHAJIM3UPOBaTh (PU3MUECKHe MPOLECCHl M SBJIEHUS, HUCIONB3YysA (U3NYECKHE 3aKOHBl M MPHUHIMIBL 3aKOH BceMHpHOro Ttarorenud, |, Il u Il 3akonbI
HproTOHA, 3aKOH COXpaHEHMsI MEXaHUYECKOW PHEPIUH, 3aKOH COXPAHEHUS MMITYJbCa, IPUHLUI CYNEpHO3ULUN CWII, IPUHIMI PaBHOIPABMS MHEPIMAIBHBIX



CUCTEM OTCUYETa, MOJIEKYJIAIPHO-KMHETUUECKYIO TEOPUIO CTPOCHMSI BEILIECTBA, I'a30BbIE€ 3aKOHBI, CBS3b CPEIHEN KMHETHYECKON YHEPIMM TEIJIOBOIO JABMKECHUS
MOJIEKYJI ¢ a0COJIIOTHOM TeMIepaTypoi, NMepBblii 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsja, 3akoH KyioHa, mpu 3TOM pa3nuyarb
CIIOBECHYIO (JOPMYIIMPOBKY 3aKOHA, €r0 MATEMAaTHYECKOE BBHIPAKEHHUE U YCIOBUS (IpaHHIIbI, 00JacTH) MIPUMEHUMOCTH;

OOBSICHAT OCHOBHBIE NPUHLUIBI IEHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; paziuyaTh YCIOBUS MX O€30MaCHOIO HCIOJIb30BAHUS B
IMOBCEAHEBHOM JXKU3HU;

BBINOJIHATh 3KCIIEPUMEHTB! 10 MCCIEJOBAHUIO (U3NYECKUX SBJICHUH U MPOLIECCOB C HUCIOJIb30BAaHMEM IMPSAMBIX U KOCBEHHBIX M3MEPEHMMH, MPU 3TOM
¢dbopmynupoBate npobiaeMy/3agady W THUIOTE3Y Y4eOHOro SKCIEpUMEHTa, COOMpaTh YCTaHOBKY M3 MPENJIOKEHHOTO 00OpYIOBaHMS, NMPOBOIUTH OIBIT U
(GbopMyIMpOBATH BBIBOABI;

OCYIIECTBISATH NPSAMBIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJTHMYUH, IIPH 3TOM BBIOMPATh ONITUMAIIBHBIN CIIOCO0 M3MEPEHUS U UCTIOIh30BATh N3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN N3MEPEHNUH;

MCCIIEIOBAaTh 3aBHCUMOCTH MEXAy (U3MYECKMMH BEIWYMHAMU C HUCIOJB30BAaHUEM MPSAMBIX H3MEPEHHH, NMPU STOM KOHCTPYHPOBATH YCTaHOBKY,
(buKcupoBaTh pe3yibTaThl HOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYHUH B BUJE TAOJIUI U Tpa(UKOB, A€1aTh BBIBOABI 10 pe3ybTaTaM HCCIe 0BaHUS;

co0oIaTh mpaBmiia 6e30MacHOro TPyAa MPH MPOBEIESHUH HCCISIOBAHUN B paMKaxX y4eOHOTO IKCIIEPUMEHTa, Y4eOHO-UCCIIET0BATEIbCKONW U MPOCSKTHON
NS TeIbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHMS;

pemaTh pacy€THBIC 3a/1a4M C SIBHO 33aHHON (PH3MUECKON MOJEIBIO, UCTIONB3Ys (PU3MUYECKHE 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAJN3a YCIIOBHS 3a/1a4H
BbIOMPATh (GU3NYECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BETUUMHBI U (OPMYIIbI, HEOOXOAUMBbIE Ul €€ pelIeHus], IPOBOAUTh PAcUEThl U OLIEHUBATh PEAIbHOCTD
MOJTyYCHHOTO 3HaYCHHS (PU3NIECKON BETMUHHBI,

pelaTh KaueCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPEUHBYIO LIEMOYKY PACCYKICHUN C ONOPOM HAa M3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U QU3NYECKUE SIBIICHMUS,

UCMOJb30BaTh IMPH PELIEHUH YYEOHBIX 3a7ay COBPEMEHHble HH(POPMALMOHHBIE TEXHOJOTMM JJsl MOMCKA, CTPYKTYPHUPOBaHMS, HHTEPIpETaluu U
MIpe/ICTaBICHUs] y4eOHOW W HAy4YHO-TIONMYJSpHOM HH(GOpMAalMU, TMOITYYEHHOM M3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKH AaHAJIU3UPOBATh IOJIy4aeMyro
nH(pOpMaINIo;

MIPUBOJIUTH IPUMEPHI BKJIAJJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 0OBSICHEHHE MTPOLIECCOB OKPY’KAIOIIEro MUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

HCII0JIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU JUIs o0ecrieueHns 0€30MacHOCTH PU 0OpaIlieHnH ¢ IpuOopaMu U TEXHUYECKUMHU
yCTpONCTBaMH, /1151 COXPAHEHUS 370POBbS M COOTIOIEHUS] HOPM 3KOJIOIMUYECKOTI0 TIOBEJICHNS B OKpY KaloIle cpesie;

paboTaTh B TpYIIIE C BBINOJIHEHWEM pAa3IMYHBIX COLUAIbHBIX pOJIeH, IJIAaHUPOBaTh pabOTy TpPyMIbl, PAlMOHAIBHO PACHPENENiATh O00S3aHHOCTU U
IUIAHUPOBATh ACSITEIBHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJ€KBATHO OLICHMBATh BKJAJ KaXKIOTO M3 YYaCTHMKOB TPYIIBI B PEIIEHHE paccMaTpHUBacMOU
pOOGIIEMBI.

K koniy o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Yy 00YUAIOIIUXCSl YMEHUH:

J€MOHCTPHUPOBATh HAa IpUMepax pojib U MeCTO GU3UKHU B (POPMUPOBAHUM COBPEMEHHOM HAayuyHOUW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOH JIeSTeNbHOCTH J0AEH, IETOCTHOCTh M €MHCTBO (PM3NYECKON KapTUHBI MUPA;

YUUTHIBaTh I'PAaHUIbl IPUMEHEHUS U3YyYeHHBIX (PU3MUYECKUX MOJIETeH: TOUSUHBI AJIeKTPUUYECKUI 3aps, JIyd CBeTa, TOUEUHbIN UCTOYHHUK CBETa, sSAepHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO si/ipa MPH peleHnH (PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3nueckue sBICHUS (TIPOLECCH) W OOBSCHATh WX HAa OCHOBE 3aKOHOB JJIEKTPOJMHAMHKA M KBAaHTOBOM (DU3MKH: SJEKTpUUYECKas
IIPOBOAMMOCTB, TEINIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JEMCTBHSI TOKA, B3aUMOJICHCTBUE MAarHUTOB, JIEKTPOMAarHuTHasi UHAYKLINS, 1€HCTBUE MAarHUTHOTO
MoJIE Ha MPOBOJHHMK C TOKOM W JBMXKYIIMICS 3apsisi, 2JIEKTPOMAarHUTHbIE KOJeOaHUs W BOJIHBI, NMPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa, OTpaKeHHE,



npejoMiieHue, uHTephepeHus, Audpaknus U NOoIsIpU3alus cBeTa, AMCIEpcust cBera, (oTosrnekTpuueckuii 3pdekt (hoTorddexT), cBeToBoe HaBlCHHE,
BO3HUKHOBEHUE JIMHEHYATOr0 CIIEKTpa aToMa BOJOPO/a, ECTECTBEHHAs U MCKYCCTBEHHAs paMOaKTUBHOCTb;

OINMCHIBATh H3YYEHHBIC CBOICTBAa BemIECTBAa (DJICKTPUYECKHWE, MArHUTHBIC, ONTHUYECKHE, HJIEKTPUUYECKYI0 TPOBOJMUMOCTH DA3IUYHBIX Cpel) |
3JIEKTPOMArHUTHbIE SIBIEHUS (IIPOLIECCHI), UCTIONIb3Ys (PU3UUYECKHE BETMUMHBL: SJEKTPUUYECKUH 3apsijl, CUila TOKa, SJEKTPUUYECKOE HANPSHKEHUE, SJIEKTPUUECKOe
COIIPOTHBIICHUE, PA3HOCTh MOTCHLIMAIIOB, JIEKTPOABIDKYIIAs CHIIa, padoTa TOKa, MHAYKIMS MAarHUTHOTO 1oJis, cuia Amrepa, cuia JlopeHna, HHAYKTUBHOCTh
KaTyILIKH, SHEPrHsl 3JIEKTPUUYECKOr0 M MAarHUTHOIO MOJIeH, NepuoJ M 4YacToTa KojeOaHMil B KosiebaTenbHOM KOHTYpe, 3apsi M CWila TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHuii, (POKYCHOE pacCTOSHHE U ONTHYECKasi CHJIa JIMH3BL, IIPU OMUCAHUYU MPABUIIBHO TPAKTOBATHh (PU3MUYECKUN CMBICIT
HCIOJIb3yEMbIX BEJIMUMH, UX 0003HAUYEHUS U €AMHULb], YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOLINE JaHHYIO (U3NYECKYIO BEJTMUUHY C IPYTMMHU BEJIMYMHAMH;

OIMCHIBATh U3YYEHHBIC KBAHTOBBIC SBJICHHS U MTPOIIECCHI, HCIIOB3YsI (PU3NYECKHIE BEIMUUHBI: CKOPOCTH 3JIE€KTPOMAarHUTHBIX BOJH, AJIMHA BOJIHBI M YaCTOTA
CBETa, PHEPrusi U UMMynbc (OTOHA, MEPHUOJ IOoJypaclaja, YHEPrus CBSI3M ATOMHBIX SA€p, IPU ONUCAHUM MPABUIIBHO TPAKTOBaTh (DPU3MUYECKUH CMBICI
UCTOJIBb3yEeMbIX BEIMYMH, MX OOO3HAUYEHUS M EIUMHHIBI, YKa3bIBaTh (HOPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (U3UYECKYIO0 BEJIHMYMHY C IPYTMMHU BEIMYMHAMH,
BBIUUCIIATH 3HaUE€HUE (PU3NUYECKON BEIIMUMHBI,

aHATM3UPOBaTh (PU3MYECKHE MPOIECCHl W SBJICHUSA, HCIONB3Ys (PU3MUECKHE 3aKOHBI W NPUHIUNBL: 3aKOH OMa, 3aKOHBI IOCITIENIOBATEIBHOTO H
HapajyieNIbHOr0 COeIMHEHMs POBOAHUKOB, 3aKoH Jlkoyns—JleHna, 3aKOH 3J€KTPOMAarHUTHOW MHAYKLUH, 3aKOH MPSMOJIMHEHHOTO pacnpoCTpaHEHHs CBETa,
3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI MTPEJIOMIICHHUS CBETa, ypaBHEHHE DiHIITeHHA 115 poToddh(dekTa, 3aKOH COXpaHSHHsI SHEPTUHU, 3aKOH COXPaHCHHUS UMITYJIbCa,
3aKOH COXPaHEHMs 3JIEKTPUYECKOro 3apsjia, 3aKOH COXPAHEHMs MacCOBOTO YMCIa, MOcTynaTshl bopa, 3aKOH paJuoaKkTUBHOIO pacraja, MpH 3TOM pa3inyaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKECHUE U YCIOBHS (TPaHMIIBI, 001aCTH) TIPUMEHHUMOCTH;

OIpeIeJIATh HallpaBJIeHUE BEKTOPA MHIYKIIMK MarHUTHOT'O 110JI IPOBOJHUKA C TOKOM, cuiibl AMIiepa u cuibl JlopeHiia;

CTPOMUTH U OMKUCHIBATh U300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBINOJIHATh 3KCIIEPUMEHTBI 0 MCCICIOBAHUIO (PU3NYECKUX SBJICHHH U MPOLECCOB C MCIOIb30BAHUEM IPSMBIX M KOCBEHHBIX M3MEPEHUI: MPH 3TOM
dbopmynHupoBaTe TpobieMy/3agady W THIOTE3Y y4eOHOro HSKCIEpUMEHTa, COOMpaTh YCTaHOBKY M3 IPENJIOKEHHOTO OOOpYIOBaHHS, MPOBOIUTH OIBIT U
(GbopMyIMpOBaTh BBIBOABI;

OCYIIECTBIISITH IPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEIIMYHH, IIPH 3TOM BBIOMPATh ONTHMAIBHBIHN CIIOCO0 N3MEPEHUS ¥ MCTIOIb30BaTh M3BECTHBIC
METO/bI OLIEHKH MOTPEIIHOCTEH N3MEPEHNH;

WCCIIEIOBAaTh 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX HM3MEpPEHHH: TPH ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH B BUJIE TaOJIUIl U TpaHKOB, AeTIaTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

co0mro1aTh MpaBuiIa 0€30MacHOro TPyAa MPU MPOBEICHUN UCCIEJOBAaHHUN B paMKax y4eOHOTO SKCIEPUMEHTa, yIeOHO-HCCIEeA0BATENbCKON U TPOSKTHON
JeSTeIbHOCTH C MCIIOJIb30BaHUEM U3MEPUTENILHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHMS;

pemarh pacy€THBIC 3a/1a4M C SIBHO 33IaHHON (PH3MUYECKON MOJEIBIO, UCTIONB3Ys (PU3MUYEeCKre 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAJIN3a yCJIOBUS 3a/1a4d
BbIOMPATh (PU3NYECKYIO MOJIeNb, BBIACTATH (PU3HMUECKUE BETUUNHBI U (POPMYIIbI, HEOOXOAUMBbIE [T €€ pelIeHus], IPOBOAUTH PACUETHI U OLIEHUBATh PEaTbHOCTD
MOJTYYSHHOTO 3HAYCHHS (PU3NIECKON BETMIHNHEL,

pelaTh KaueCTBEHHbIE 3a/1a4M: BHICTPAUBATh JIOTHUYECKU HEMPOTUBOPEUHBYIO LIETIOUYKY PACCYKIEHHM ¢ OMOPOil Ha U3y4EeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 ¢pu3NYeCcKue SIBICHMUS,

UCMOJb30BaTh TMPH PELICHUH YYEOHBIX 3a7ay COBPEMEHHbIE HH(POPMALMOHHbIE TEXHOJOTMM JJsl MOMCKA, CTPYKTYpHUPOBAHMS, HMHTEPIPETALUN U
MpEJCTaBICHU Yy4eOHOW ¥ HAYYHO-TIOMYJISIPHOW WH(OPMAIUH, TOJTYYEHHOW W3 pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATh MOIYIaeMYIO
nH(pOpMaIINIO;



OOBSICHATH NPUHIUIBI IEHCTBUS MAIIKH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, Pa3inyaTh yCIOBUS UX O€30MaCHOrO MCIOJIb30BAHUS B TIOBCEIHEBHOU
KU3HH;

MPUBOAUTH IPUMEPHI BKJIAa POCCHICKHX U 3apy0eKHbBIX YUEHBIX -(PU3UKOB B pa3BUTHE HAYKH, B 00BCHEHHE IPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE
TEXHHUKU M TEXHOJIOTHIA;

MCIOJIb30BATh TEOPETUYECKHE 3HAHMUS 110 (PU3MKE B TIOBCEHEBHOM JKU3HU JUIs 0OecrieueHus 0e30MacHOCTH MPU 00paleHnH ¢ TPUOOpaMu U TEXHUYECKHUMU
YCTPOMCTBAMH, [UISl COXPAHEHHS 3JI0POBbsI U COOJIIO/ICHHSI HOPM IKOJIOTHYECKOT0 TOBEACHHS B OKPYXKAIOIICH cpere;

paboTaTe B TpyNIe C BBITOJHEHHEM PA3IMYHBIX COIMAJIBHBIX POJICH, MJIAHUPOBATH pabOTy TPYMIBI, PAIMOHAIBHO PACHpENeNsiTh OOS3aHHOCTH WU
IUIAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CHTYAIMsX, aJlCKBATHO OICHUBATH BKIAJ Ka)KJOTO W3 YYAaCTHHKOB TPYIIBI B PEIICHUE PAacCMaTPHBaEMOM
poOIEMBI.

TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
Ne || HammenoBamue pa3nesioB u TeM mporpamMmer | KonuuectBo yacos DnekTpoHHbIe (LU(POBbIE) 00pa30BaTEIbHBIC
/n Bcero| KoutposnbHbie [pakTHyecKune peCypCrI
paboThI paboThI

[Pasgen 1. HAYUHbBILIA METO/ IO3HAHWSI IPMPO/IbI

|
|1.1 ”HaqubHZ METOJ MMO3HAHUS IPUPOIbI H 3 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|I[06aBI/ITL CTPOKY |
|I/IT0ro 0 pas3zeiy H 3 H |
[Paznes 2. MEXAHUKA |
|2.1 ”KI/IHCM&TI/IKa H 9 H 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|2.2 ”Z[I/IHaMI/IKa H 9 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|2.3 ”CTaTI/IKa TBEPAOTO Tena H 5 H 1 H HBI/I6J‘II/IOTeKa ILHOK https://m.edsoo.ru/7f41bf72 |
|2.4 ”3aKOHBI COXpaHECHHSI B MEXaHUKE H 9 H 1 H HBI/I6J'II/IOTeKa IIOK https://m.edsoo.ru/7f41bf72 |
|I/IT0ro 0 pas3zeiy H 32 H |
|Pa321e.11 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMHUKA |
|3.1 ”OCHOBBI MOJIEKYISIPHOKMHETHYECKOI TeOpUH H 12 H 1 H HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|3.2 |‘TepMOZ[I/IHaMI/IKa.TeHJ'IOBBIe MalllHbI H 18 H 1 H HBI/I6JII/IOTeKa ILHOK https://m.edsoo.ru/7f41bf72 |

3.3 ||ArperarHble cocTosiHUS BemiecTBa. Da3oBbie 12 1 bubnuoreka IIOK https://m.edsoo.ru/7f41bf72
epexoabl
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No HanmMeHnoBanue pa3iesioB U TEM IPOrPaMMbI ‘ KomnuecTBo uacoB DnekTpoHHbIe (U POBHIE) 00pa3oBaTEILHbIC
n/n Bcero|| KontposnbHbie [IpakTuueckue PeCypChI
paboThI paboThI

|I/ITOro o pazaeiy “ 42 “ |
IPazzen 4. DJIEKTPOJJMHAMMKA |
|4.1 HBJIeKTpI/Iqecme oJje H 21 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 |
|4.2 ”HOCTO;IHHHﬁ ANEKTPUIECKHUI TOK H 21 H H HBI/I6JII/IOT€K3 LIOK https://m.edsoo.ru/7f41bf72 |
|4.3 ”TOKH B PA3IMYHBIX Cpeaax “ 6 “ H HBI/I6JII/IOT€K3 LIOK https://m.edsoo.ru/7f41bf72 |
|I/IT0r0 o pas3zeiy H 48 H |
[Paznes 5. PUBMYECKHUIA IPAKTUKYM |
|5.1 HCDI/BI/IquKHﬁ MPAKTHUKYM H 10 H H 10 H |
|I[06aBI/ITL CTPOKY |
|I/IT0r0 10 paszeny H 10 H |
|Pe3epBHoe BpeMs H 1 H H H |
|OBILEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME]| 136 | 8 | 10 | |
11 KJIACC

Ne|| HawmmeHoBaHMe pa3aenoB ¥ TEM MPOTPaMMBbI KonuuectBo yacos DnekTpoHHbIE (LU(PPOBHIE) 00pa3oBaTEIbHbIC
1/ pecypcsl

a Bcero KontponbsHbIe [MpakTiueckue

paboThI paboThI

Paznen 1. JIEKTPOIUHAMUKA

1.1|MaruuTHOE 110J1E 12 1 bubmmorexa LIOK https://m.edsoo.ru/7f41c97¢c
1.2||DnexTpoMarauTHAs WHIYKIIHS 11 1 bubmuoreka IJOK https://m.edsoo.ru/7f41c97¢c
|I/IT0ro 10 pa3Jieny H 23 H
|Pa321e.11 2. KOJIEBAHUSA U BOJIHBI

2.1||Mexannueckue KonebaHus 8 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
2.2||OneKTpoMarHuTHbIE KoJieOaHMs 13 1 bubnmnoreka LIOK https://m.edsoo.ru/7f41c97c
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Ne || HammMeHoBaHme pa3iesioB U TEM MPOrPaMMBbI KonnyecTBo acos DnekTpoHHbIe (IU(poBHIE) 00pa3oBaTEILHBIC
m/ pecypchl
a Bcero KoHntposnbnsie [IpakTueckue
paboThl paboThl
2.3||MexaHn4YeCcKHe U AIICKTPOMArHUTHBIC BOJIHBI 8 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
2.4|OnTuka 22 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c97¢c
|I/ITOro 0 pazaeiy H 51 H
|Pa3ne.11 3. OCHOBBI CIIEITUAJIBHOM TEOPUA OTHOCUTEJIBHOCTH
13.1]OcroBs CTO | 5 | 1 [ [Bu6mioTexa LIOK https:/m.edsoo.ru/7f41c97¢
|I/IT0r0 1o pasjaeny H 5 H
|Pa3)1e.11 4. KBAHTOBAS ®U3UKA
4.1|KopmycKynsapHO-BOJIHOBOM Jyannu3m 13 bubmumoreka LIOK https://m.edsoo.ru/7f41c97c
4.2 ||dusuka atoma 5 bu6nuoreka IIOK https://m.edsoo.ru/7f41c97c
4.3|du3nka aTOMHOTO SIIpa ¥ AJIIEMEHTapHBIX 5 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c97c
YaCTHI
|I/ITOro 0 pa3feny H 23 H
|Pa3)1e.11 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
|5.1”3J16M€HTH ACTPOHOMHH U aCTPODUZUKH H 10 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c
|I/IT0ro 0 pas3zeiy H 10 H
|Pa3z1e.11 6. PU3UNUYECKUHN MPAKTUKYM
|6.1”®I/I3I/Iqec1<1/1171 IIPAKTUKYM H 8 H H 8 H
|I/IToro 10 pasjerny H 8 H
|Pa311e.11 7. OBOBIIAIOIIEE NIOBTOPEHUE
7.1||Cucremaruzarus u 0000IIeHUE TPEIMETHOTO 16
COZIepKaHMUs M OTIbITA IESTEIBHOCTH,
MPUOOPETEHHOTO NMPHU U3YYEHUH Kypca PU3NUKH
10 — 11 kmaccoB
Wroro no paszneny H 16 H
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Ne || HammMeHoBaHme pa3iesioB U TEM MPOrPaMMBbI KonnyecTBo acos DnekTpoHHbIe (U pOoBHIE) 00pa3oBaTEILHBIC
m/ pecypchl
a Bcero KoHntposnbnsie [IpakTueckue
paboThl paboThl
OBIIEE KOJIMYECTBO YACOB I10 136 7 8

I[TPOT'PAMME




