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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHsl Ha ypPOBHE CpeJlHEro od1ero o0pa3oBaHus pa3paboTaHa Ha OCHOBE MOJI0XKEHUH U TpeOOBaHUM
K pe3y/IbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBareibHOi nporpammel, npeactaBieHHbIX B PI'OC COO, a takxke ¢ yuétoMm ¢enepanbHoil paboueit
IporpaMMbl BOCHUTAHMS M KOHLENLMHU IpernojaBaHus ydeOHoro mnpenmera «@Pusnka» B 00pa3zoBaTelbHbIX OpraHuzaunusax Poccuiickoit
®denepanyy, peau3youuX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Coneprxkanue mporpamMMmbl 1Mo (GHU3UKE HAIMPaBICHO Ha (HOpMUPOBAHHME ECTECTBEHHO-HAYYHOH KapTHHBI Mupa oOydarommxcs 10-11
KJIaCCOB TpH oOyueHWH wux (u3mke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IEATEIBHOCTHOrO monxona. IIporpamma mo dQusuke
cootBercTBYyeT TpeboBanusaM OI'OC COO k miaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METANPEeIMETHBIM pe3y/IbTaTaM 00 Yy4eHHUs, a TAKKe
YYUTBIBAET HEOOXOAMMOCTH pPEaTH3alMd MEXIPEIMETHBIX CBs3€H (PHU3MKH C €CTeCTBEHHO-HAYYHBIMH Y4eOHBIMH TpeaMmeramu. B Helt
OTIPEICNIAIOTCS OCHOBHBIEC 1€ M3Yy4eHHs (U3MKH Ha YPOBHE CpeJHEro o0Iero oOpa3oBaHMs, IUIAHUPYEMbIE pPe3yJbTaThl OCBOSHUS Kypca
(U3UKU: TUYHOCTHBIE, METANIPEIMETHBIE, IIPEeIMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma o (usmke BKIIOYAET:

e TUTAHHPYEMBIEC PE3yJIbTaThl OCBOCHHUS Kypca (hU3uKH Ha 0230BOM YPOBHE, B TOM YHCJIE NMPEAMETHBIE PE3YyIbTaThI 110 TOJIaM 00YUCHHUS;
e copaepxanue yueOHoro npeamera «Pusnkay mo rojgam oOyueHusl.

®u3nka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaUeCTBE y4EOHOIo IMpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIaJl B CUCTeMY 3HaHUH 00 okpykatomieM mupe. IIKonbHbI Kypc PU3MKH — cHCTEMOOOPA3yIOIMHA A €CTECTBEHHO-HAYYHbBIX y4eOHBIX
MPEIMETOB, TOCKOJIbKY (PHU3MYECKHe 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB M SIBJICHWM, HM3ydaeMbIX XHUMHUEH, Ouonoruen, Gusnueckoi
reorpagueii um acrtpoHomueil. Mcmosnp3oBaHWe M AKTUBHOE NpPUMEHEHHE (HU3UYECKUX 3HAHUM OmNpeAessieT XapakTep M pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJIOTUH B cpepe FIHEPreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJyUEHHUsI HOBBIX MaTEpUaJIOB C 3aJaHHBIMU CBOMCTBAMH
u Jpyrux. V3ydenue (U3MKM BHOCHT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa OOYyYaroluxcs, B
dbopMupOBaHNE YMEHUN IPUMEHSTh HayYHBI METO/1 TO3HAHUS MPHU BHIMOIHEHUH MU YU4EOHBIX HCCIIeI0BaHUM.

B ocHOBY kypca ¢wu3ukuM mJisi YpOBHsSI CpeIHEro oOIIero oOpa3oBaHUs TOJOXKEH psl HICH, KOTOphle MOXKHO paccMaTpUBaTh Kak
MPUHIUIIBI €70 TOCTPOEHUSI.



Hoes yeiocmHocmu. B coorBercTBUM C HeM KypC ABJICTCA JIOTHMYECKU SaBepH_IéHHBIM, OH COACPXKUT MaT€pHall U3 BCEX pPa3aciioB
(1)I/I3I/IKI/I, BKJIFOYACT KaK BOITPOCHI KHaCCquCKOfI, TaK 1 COBpeMeHHOI;'I (1)I/ISI/IKI/I.

Hoes ecenepanuzayuu. B cooTBeTCTBUM ¢ HeW Mmarepuan Kypca pusuku oObeAUHEH BOKpYTr (Gu3nuecKux Teopuii. Bemymum B Kypce
sBIsieTcs (POPMUPOBAHME NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeamnonaraeT UCIoIb30BaHUE TYMaHUTAPHOTO MOTEHIHANA (GU3NIECKON HAYKH, OCMBICIICHUE
CBSI3M pa3BUTUA (PU3UKHU C pa3BUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U SKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuknaomnoii nanpasnennocmu. Kype ¢usuku npeamnonaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTHYECKUX
MPUJIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes IKomocuzayuu  peain3yeTcsa IOCPCACTBOM BBCACHUSA JJICMCHTOB COJACPIKaHUA, HOCBSIH_[éHHBIX 3KOJOIrH4C€CKHUM HpO6J'I€MaM
COBPCMCHHOCTH, KOTOPBIC CBA3aHbI C pPAa3sBUTUCM TCXHUKU U TGXHOHOFI/Iﬁ, a TaKxXcC O6CY)KI[€HI/I$I HpOGJIGM panroHaJIbHOI'O
MMpUpOAOIIOJIb30BAHUA U 9KOJIOTHYECKOHN 0€30IaCcHOCTH.

Ctep>KHEBBIMU dJIEMEHTaMH Kypca (H3UKHU Ha YPOBHE CpellHero olIiero oopa3oBaHus SBISIOTCS Qu3udeckue Teopun (popMUpoBaHUE
MPEACTABICHU O CTPYKType TMOCTPOCHHUS (PU3NUECKOW Teopuu, poyid (YHIAMEHTAIBHBIX 3aKOHOB M TPHUHIIMIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MIPUPOJIE, TPAaHUIAX TPUMEHUMOCTH TEOPUH, /IJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U MPOIIECCOB).

CHcTeMHO-JIeATENBHOCTHBIA TOAXO0J B Kypce (H3UKKM peanu3yeTcsl Mpex A€ BCEro 3a CUET OpraHu3alui JKCIEPUMEHTANTbHON
nesTeNbHOCTH oOyuatomuxcs. J{ns 6a3oBoro ypoBHs Kypca (U3UKH — 3TO HCIOIB30BaHHE CHCTEMbI (DPOHTAJIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTA0OPATOPHBIX PabOT, KOTOPHIE B IporpamMme 1o Gpu3uKe 00beTUHEHBI B 00NN CIIMCOK YYEHUYECKUX MPAKTUYECKUX PaboT.
Broienenue B ykazaHHOM TepedyHE J1a0OpaTOPHBIX pabOT, MPOBOAMMBIX MJIiE KOHTPOJS M OLEHKH, OCYIIECTBISIETCS y4YaCTHHUKaMU
00pa3zoBaTeNbHOTO MPOIECCa UCXOIS U3 0COOCHHOCTEH TUIAHUPOBAHUS U OCHAIIeHUs1 kabuHeta Gusuku. [Ipu sToM obecrieunBaeTcst OBlaieHNE
00y4JarIMMUCS YMEHHUSIMH TIPOBOIUTH KOCBEHHBIE H3MEPEHHUS, UCCIICIOBAHUS 3aBUCUMOCTEHN (PM3UUECKUX BEIMYUH U TOCTAHOBKY OIBITOB 110
MIPOBEPKE MPEITIOKEHHBIX TUITOTE3.

bonbiroe BHUMaHue ynensieTcsl pelieHnIo0 pacy€THBIX U KaueCTBEHHBIX 3ajad. [Ipu aToM a1 pacyE€THBIX 3a7ja4 MPUOPUTETOM SIBIISIFOTCS
3aJa4u C SIBHO 3aJJaHHON (PM3UYECKON MOJEIbIO0, MO3BOJIAIONINE MPUMEHATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszzesa
Kypca, TaK W HMHTETPUPYd 3HaHUSA M3 pa3HbIX pasznenoB. JlJis KayecTBEHHBIX 3aJady IPUOPUTETOM SBISIOTCA 3aJaHHsl HAa OOBSICHEHUE
npoTeKaHus (GU3NYECKUX SBICHUN U MPOLIECCOB B OKPYXKAIOIIEH KHU3HH, TpeOyrommue BIOOpa GU3NUYECKO MOJIeNH sl CUTYAIlMH PAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.



B cootBercTBuu ¢ TpeboBaHmsimu OI'OC COO k MaTepHalbHO-TEXHUYECKOMY OOECIICUCHHIO y4eOHOTO mpoliecca 0a30BBI ypOBEHb
Kypca (pU3uKHU Ha ypoBHE CpelHero ooiero oOpa3zoBaHUs JODKEH U3Y4aThCsl B YCIOBHUSX MPEAMETHOrO KaOuHeTa (GU3UKHU WM B YCIIOBHUSX
MHTETPUPOBAHHOTO Ka0HMHETa MPEJAMETOB €CTECTBEHHO-HAy4YHOro IuKiIa. B kaOuHere (pm3uku NOKHO OBITH HEOOXOAMMOE JabopaTopHOe
o0opysoBaHUE [UIsl BBIIOJHEHHUS YKa3aHHBIX B MporpaMme 1O (U3HKE YYEHHYECKHMX MPAKTHUYECKUX paboT U JAEMOHCTPALMOHHOE
00opyI0BaHueE.

JemoHcTpannonHoe o0opyaoBaHue (HOpMUPYETCSs B COOTBETCTBHH C MPUHIUIIOM MHHUMAJIBHOW JIOCTAaTOYHOCTH M OOECIeYHBAET
IIOCTAHOBKY IEPEYUCIICHHBIX B MporpaMme Mo (U3MKE KIIIOUYEBBIX JEMOHCTpALUil A MCCIEeOBaHMS M3Y4aeMbIX SIBJICHUH U IPOLECCOB,
OIMIIUPUYECKUX U PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe o0O0OpymOBaHWE IS YYCHHUYECKMX MPAKTHYCCKHX padoT Qopmupyercs B BHAC TEMAaTHYCCKHX KOMIUIGKTOB U
oOecrieyrBaeTcsi B pacu€Te OJHOTO KOMILICKTa Ha JBYX OOydaromuxcs. TeMarnyeckue KOMIUIEKThI JJaOOpaTOPHOro 00OpYJOBaHUS JIOJKHBI
OBITH MOCTPOCHBI HA KOMIUICKCHOM HCIIOJIh30BAaHUH aHAIOTOBBIX U MU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTCPHBIX H3MEPUTEIBHBIX CUCTEM B
BHJIC TU(PPOBBIX JTAOOPATOPUIA.

OCHOBHBIMH HCJIsIMU NU3YUCHUA (I)I/ISI/IKI/I B 06H_[6M O6paSOBaHI/II/I SABJIAKOTCA:

e (QopmupoBaHHE HMHTEpeca W CTPEMJICHHsS OOydarolUMXCsl K HaydHOMY HU3YYEHHIO MPHPOJBI, Pa3BUTHUE HMX HHTEJUIEKTYalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH;

L] PasBUTHUC HpeI[CTaBHeHI/If/’I 0 HAay4YHOM MCETOJAC IO3HAHUA H q)OpMI/IpOBaHI/Ie HCCIICOOBATCIILCKOIO OTHOMICHUA K OKpPYXarollnuM
SIBIICHUSIM;

e (QopmHupoBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUsI OCHOB CTPOCHMSI MAaTEPHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HUKH;

e (opMupoBaHHE YMEHUI1 OOBACHATH SBJICHHS C UCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN M HAyYHBIX JJOKA3aTEIIbCTB;

e (opmHupoBaHUE NPEACTABICHUN O POIN PUUKHU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTKeHUE ITUX Ieiel 00ecleunBaeTCsl PEHICHHEM CIICAYIONUX 3a/1a4 B Mpolecce M3yueHHs Kypca (U3UKH Ha YPOBHE CPEIHEro
o011ero o0pa3oBaHuUs:

e MpuoOpeTeHHe CUCTEMbI 3HaHUN 00 OOHIMX (PU3UUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIIIOYAs MEXaHUKY, MOJEKYISPHYIO
(bU3HKY, YNEKTPOUHAMUKY, KBAHTOBYIO (DU3HUKY U DJIEMEHTHI aCTPO(DU3UKY;

e (¢dopMHpOBaHHE YMEHUU TMPUMEHATH TEOPETHUECKHE 3HAHUS i1 OOBSICHEHUS] (PU3NUYECKHX SIBICHUM B MPUPONE U JUISI TPUHSTHSI
MPAKTUYECKUX PELICHUI B IIOBCEIHEBHOM KU3HU;

e OCBOCHHE CTIIOCOOOB PEIICHMSI PA3TMYHBIX 3371a4 C IBHO 3aJIaHHON (PU3WUYECKON MOJIENBIO, 3a/1a4, TI0IPa3yMEBAIOIIUX CAMOCTOSITEIIFHOE
co3nanue (HU3NIECKON MOJIENH, aICKBATHOW YCIIOBUSM 3a/1a4u;



e TOHMMaHHE (PU3MYECKHX OCHOB M IMPHUHIUIOB JCHCTBUS TEXHHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB, MX BIHMSIHUS Ha
OKPYKAaIOILYIO CPENy;

e OBJIQJICHWE METOJAaMH CaMOCTOSTEILHOTO IUIAHUPOBAHMUS W TPOBEICHUS (U3UUYECKUX HKCHEPUMEHTOB, aHAIW3a M HHTEPIPETALUU
UH(pOPMaLIKH, ONPEAETICHHS JOCTOBEPHOCTH MOJIYYEHHOIO Pe3ybTara;

e CO3JaHME YCIOBUH I pa3BUTUS YMEHUIN IIPOCKTHO-UCCIIEAOBATEIIBCKOM, TBOPYECKOM ACATEIBHOCTH.

Ha n3yuenue ¢usuxu (6a30BbIi YPOBEHB) Ha YPOBHE CpeIHEro o0Iero oopasopanust orBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca
B Hegneno), B 11 kimacce — 68 yacoB (2 4aca B HEZEIO).

[Ipennaraemslii B mporpamMme mo Gpu3uke nepeyeHb J1abopaTOPHBIX U MPAKTHIECKUX PaboT SBISETCS PEKOMEHIOBAHHBIM, YIHUTEINb JENaeT BBIOOD
MpoBeieHHs 1a00paTOPHBIX PabOT M OTBITOB C YYETOM HHINBUAYAIBHBIX 0COOCHHOCTEN 00yJaIOIIIXCSl.

COJAEPXAHUE OBYUEHMUSA
10 KJIACC
Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usnka — Hayka o npupoje. Hayunsle MeTOIbI TO3HAHUSA OKPYXKAIOIIEro Mupa. Posib dKCIIEpUMEHTa U TEOpUU B NPOLECCE NMO3HAHUSA
IPUPOJIBL. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue pusnueckux siBieHUi U npoueccoB. Hayunsle runote3sl. dusnyeckre 3aKOHbI U T€OpUU. ['paHUIIBI TPUMEHUMOCTH
¢u3nyecknx 3aKoHOB. [IpUHIIUT COOTBETCTBUS.

Ponb u MecTo pusuku B GopMUPOBAHUN COBPEMEHHOUW HAyUYHOUN KapTUHBI MUPA, B IPAKTUYECKON JESITENLHOCTH JTIOCH.
Jlemoncmpayuu
AHanorosblie U TU(POBBIE U3IMEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATIYNKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamurka



MexaHndeckoe JBHXKCHUC. OTHOCHUTENHLHOCTh MEXaQHHYSCKOT'O JBWKCHUA. Cucrema orcuéra. TpaeKTOpI/IH.

[lepemenienue, CKOPOCTh (CpeAHsIs CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE MAaTepUaTbHON TOUKH, UX MPOEKIIMA HA OCH CUCTEMBbI
koopauHat. CrokeHue nepeMelieHuil U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpsSIMOJIMHEHHOe ABMXeHHe. ['padmku 3aBHCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, MyTH U
nepeMeNIeHUs] MaTEPUAIbHOM TOYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuneiinoe aBuxeHue. J[BKeHHE MaTepHAbHOM TOYKH IO OKPYXHOCTH C IMOCTOSHHOM IO MOAYIIO CKOPOCTBIO. YTJOBas
CKOPOCTb, TUHEWHAas CKopocTh. [lepuos u yactota oOpamenus. LleHTpocTpemMuTenbHOE YCKOPEHUE.

TexHu4ecKknue yCTpoucTBa U MPAKTUUYECKOE TPUMEHEHHUE: CITUIOMETP, ABMKEHUE CHAPSIIOB, LIETTHBIE U PEMEHHBIC TIEPEeIayu.
Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIUS] KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue nerkenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamopvie pabomuol

I/IBYLICHI/IC HCPAaBHOMCPHOT'O ABUKCHUA C LCJIIBbIO OIIPCACIICHUA MT'HOBEHHOM CKOpPOCTH.



HccnenoBanre COOTHOIICHHUS MEXIY MYTSIMH, MPOMIEHHBIMU TEJIOM 3a IOCJIENOBATENbHBIC pPaBHBIE MPOMEXKYTKH BPEMEHH IMpU
PaBHOYCKOPEHHOM JIBH)KEHUU C HAYaJIbHON CKOPOCTHIO, PAaBHOM HYIIIO.

W3y4eHne nBUKEHUS IIAPUKA B B3KOM JKUJKOCTH.

N3yueHue OBM>KEHUS Tena, OPOLIEHHOT0 FrOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocutensHOCTH ['anunes. [lepssiii 3akon HeroToHa. MIHepuuanbHble CHCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cyneprosunuu cwi. Bropoi 3axkon HeioroHa mns mMarepuanbHOM Touku. Tperuii 3akoH HbroTona miis
MaTepuaibHBIX TOYECK.

3akoH BceMupHoro taroreHus. Cuna tsokectu. [lepBas kocMuueckast CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenust (mokos, ckonbxeHus, kaueHus1). Cumna tpenus. Cyxoe Tpenue. Cuia TpEeHUs CKOJIBKEHHUS U CHJIa TPEHUS MOKOSI.
Koadduunent tpenus. Cuna cOnpoTUBICHNUS IPU ABHXKEHUU TeJla B )KUAKOCTH UJIM Tase.

[ToctynarensHOE U BpaliaTeabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MoOMEHT CuJIbl OTHOCHTENIBHO OcH BpaiieHus. [1nedo cumbl. Y ciaoBust paBHOBECHs TBEPIOTO Tea.

TexHu4YecKre yCTPOMCTBA U TPAKTUUECKOE TPUMEHEHHUE: TTOAMIUITHUKY, IBIYKCHHE HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHE Macc B3aMMOJICUCTBYIOIIMUX TEJ.

Bropoii 3akon Herorona.



N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHeHUE CHUJT TPEHUS MOKOSI, KAUECHUS U CKOJIBKCHHUS.

YcnoBus paBHOBecHs TBEPAOTo Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHue aBu>KeHUs OpycKa 10 HaKJIOHHON IJIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM 00pasiie, OT Ux JedopMalinu.
HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPALCHUS.
Tema 3. 3aKkoHnbl COXpaneHUusn 6 MexaHukKe

I/IMHYJ'IBC MaTepI/IaJ'IBHOI\/'I TOYKHU (Tena), CUCTCMbI MaTCPUAJIbHBIX TOYCK. I/IMHYJ'ILC CUJIbl 1 UBMCHCHUC UMITYJIbCA TEJla. 3akoH COXPAaHCHUA
HMITYJIbCa. PeaktuBHOE JABUXKCHUC.

Pabora cuibl. MOIIHOCTD CHIIBI.
Kunerndeckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 U3MEHEHIH KUHETHYECKOM SHEePTUH.

[TorennmanbHas sHeprus. IloTeHuuanbHas sHeprus ynpyro jaeGopMupoBaHHOM NpyKuHBL [loTeHImanbHas >HEpPrus Tena BOIMU3H
MTOBEPXHOCTU 3EMIIH.

HOTeHHI/IaJ'H)HI)Ie 1 HCIIOTCHIIMAJIBHBIC CUJIBI. CBs3b pa6OTLI HEMMOTCHIUAJIBHBIX CHUJI C UBMCHCHHUEM MeXaHUYECKOU SHEPTUU CUCTEMBI
TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKON YHEPTHH.



VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpouCcTBa U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, PYKUHHBIN IMMCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon mOTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHne abCOIIOTHO HEYNIPYToro yAapa ¢ MOMOILBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIBI C U3MEHEHUEM MEXaHWYECKOW SHEPTUH Tejla Ha IPUMEpPE PACTKEHHUS pE3UHOBOTO JKI'yTa.
Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TOJOXKEHUS MOJIEKYISIPHO-KHHETHUECKOW TEOpUHM M HX ONbITHOE oOocHOBaHWe. bpoyHoBckoe nBmwxenue. Huddysus.
XapakTep JBMKEHHS M B3aUMOJICHCTBUS YacTULl BemiecTBa. MoJienu CTpOEHHUs ra3oB, JKUJIKOCTEW M TBEPABIX Tel U OOBSCHEHUE CBOWCTB
BElIECTBA Ha OCHOBE ATUX Mojene. Macca u pazmepsl mosekyil. KonnuectBo Benjectsa. [loctosiHHas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monenb naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH MJIeaTbHOTO ra3a. AOGCONIOTHAs TeMrepaTypa Kak
Mepa CpedHEW KMHETUYECKOW SHEpruu TEeIUIOBOro JBMXKEHMs 4dactull rasa. lllkama temnepatyp KenpBuHa. ['a3oBble 3akoHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3omporieccsl B HI€aqbHOM Ta3e C IOCTOSHHBIM KOJWYECTBOM BemiecTBa. | paduueckoe

MMPEACTaBJICHHUEC U30IIPOLECCOB: NU30TCpMaA, U30X0Pa, H306apa.

TexHUUecKue yCTpOHUCTBA U MIPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMeTp.



Jlemoncmpayuu

OMBITHI, TOKA3BIBAIONINE TUCKPETHOE CTPOCHHUE BEIIECTBA, PoTOrpaduu MOJICKYST OPraHUYECKUX COSAMHCHUN.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogaens onbita [lITepha.

OnBIThI, TOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOCHCTBHSL.

Monenb, WUTIOCTpUpYIOLIas MPUPOIY AaBICHUS ra3a Ha CTEHKH COCYa.

OMBITHI, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUSA UJI€aTbHOTO T'a3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Ornpezenienre Macchl BO3/lyXa B KJIAaCCHOM KOMHATE Ha OCHOBE M3MEPEHHI 00BhEMa KOMHATHI, IABJICHUS U TEMIIEpATyphl BO3/TyXa B HEM.

HccnenoBanne 3aBUCIMOCTH MEXy IapaMeTpaMu COCTOSIHHS pa3peKeHHOTO Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoanHaMuyeckasi cucteMa. BHyTpeHHsI SHepTUs TePMOIMHAMUYECKONW CUCTEMBI U CIIOCOOBI €€ m3MeHeHusl. KonnuecTBo TemaoTh U
pabota. BHyTpeHHsIsl HEpPTHsi 0OJHOATOMHOTO WEaIbHOTO Ta3a. Buabl Temonepeaauu: TEIUIONPOBOHOCTh, KOHBEKITUS, U3TyYCHHE. Y JAeNbHas

TEIMIOEMKOCTh BEIIECTRA. KomndecTBO TENIOTH Ipu TCIuIonepeaayc.

[Tonsitne 06 aguabatHOM mporiecce. [lepBriii 3aKk0H TepMoauHAMUKH. [[prMeHeHre MepBoro 3aK0Ha TEPMOAMHAMUKHN K U30IPOIIECCAM.
['padmyeckas uHTEpHIpETaIUs PabOTHI Ta3a.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.



TemoBbie Marmuubl. [IpuHIMIBL OeHCTBUS TemaoBbIX MamuH. [IpeoOpa3zoBaHus sHeprud B TEIUIOBbIX MammHax. Kosdduuuent

MOJIE3HOro JieHcTBUS TeruioBoil Mammubl. L{ukn Kapuo u ero kosdduumeHT mnone3Horo AeHCTBUSA. DKOJIOTWYECKHE MPOOIIeMbI
TEIJIOOHEPTETUKH.

TexHuueckue ycTporucTBa M MPAKTUYECKOE IIPUMEHEHHE: IBUTATENb BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOJMIBHUK, KOHAULIUOHED.

Llemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpPrUy Teja MPHU COBEPIICHHH PAa0OTHI: BBUIET MPOOKH W3 OYTBUIKH TOJ JIEHCTBHEM CXKaTOro BO3IyXa,
HarpeBaHue 3(upa B JTaTyHHOU TpyOKe MyTéM TpeHUs (BUACOAEMOHCTPALIN).

N3meHenne BHyTpEHHEH SHEpruu (TeMIeparyphbl) Teja Mpy Terionepeaayde.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu nmapoBoil TYpOHHBI, IBUTATENSI BHYTPEHHETO CTOPAHUs], PEAKTHBHOTO ABUTATEIIS.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn éewjecmea. Pazoevie nepexoont

[TapooOpazoBanue u konaeHcauus. Vcnapenue u kuneHue. AOGCONIOTHasE U OTHOCUTENIbHAs BIAXKHOCTh BO3JyXa. HachblleHHbIN map.
VY aenbHas TerioTa napoodpa3zoBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT J1aBJICHHUS.

Teépnoe Temo. Kpucramnmuuyeckue u amopdHble Tena. AHU3OTPONUS CBOWCTB KpucTamioB. Kuakue kpucramisl. CoBpeMeHHbIE
Mmarepuaisl. [InaBnenue u kpucraumsanys. Y aenbHas Temiora miasinenus. Cyoaumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHudeckue YCTpOﬁCTBa U INPAKTUYICCKOC NPUMCHCHHUC: TUTPOMETP U ICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHUU MOJYUCHUSA COBPEMCHHBIX
MaTCpHraIoB, B TOM YUCJIC HAHOMATCPHUATIOB, U HAHOTCXHOJIOTUH.



Jlemoncmpayuu
CBolicTBa HACHIIIICHHBIX MTAPOB.
Kurenve npu MOHMKEHHOM JIABJICHHH.
Crioco0bl U3MepeHUs BIAKHOCTH.
Habmroenue HarpeBaHus U MJIaBICHUS KPUCTAILTIYECKOTO BEIIECTBA.
JleMoHCTpanusi KpUCTAIIIOB.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
H3mepeHne OTHOCUTETHHON BIQKHOCTH BO3/IyXa.
Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

3HeKTpH3aHI/I$I TCII. SJIGKTpI/I‘{eCKI/Iﬁ 3apsna. I{Ba BUJla SJICKTPUYICCKUX 3apsa10B. HpOBOI[HI/IKI/I, JAUSJICKTPUKHU U TTOJYIIPOBOAHHKH. 3akoH
COXPAaHCHUSA DJICKTPUUCCKOro 3apsaa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. Toueunslil anekTpuyeckuil 3apsaa. DnekTpuyeckoe nojie. HanpsEHHOCTh 37I€KTpUUECKOTro
noJist. [IpuHIMn cynepno3uumu aMeKTpUYECKUX Nnosiel. JINHNN HanpsyKEHHOCTHU DIIEKTPUYECKOTO MOJIS.

PabGora cun QJICKTPOCTATHYCCKOI'O IIOJIA. IloTennuan. Pa3HOCTh MOTEHIIUANOB. HpOBOI[HI/IKI/I U JUDJICKTPUKU B SBJICKTPOCTATUUCCKOM
ITOJIC. I[I/IE)J'ICKTpI/I‘-ICCKa}I OpOHUITACMOCTb.

SJ'ICKTPOéMKOCTB. KOHJICHC&TOP. QHGKTpOéMKOCTB IIJIOCKOI'0 KOHACHCATOpA. 3HCpFI/I$I 3apAKCHHOT'O KOHACHCATOPA.

TexHu4eckue YCTpPOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: JJIEKTPOCKOI, DJJIEKTPOMETP, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMIICHUE
AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN anmnapar, CTpyHHBIN NPUHTEP.



Jlemoncmpayuu

Y CTpoUCTBO U MPUHLUI JEHCTBUS dJIEKTPOMETPA.
BzaumopeiicTBue Ha3IEKTPU3OBAHHBIX TEIL.
DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.
[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.
DJIeKTpOCTaTUYECKas 3allIMTA.

JW3neKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBHCHMOCTD 3JICKTpOéMKOCTI/I IUIOCKOI'0 KOHACHCATOpa OT IUIoaau INUIAaCTHH, PAaCCTOAHHUA MCKAY HHUMHU U IIPIBJIGKTpH‘-IGCKOﬁ
IMPOHUIACMOCTHU.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwlit nekmpuyeckuil mok. Toku 6 paznuunvix cpeoax

DJIEKTPUUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHMS AIEKTPUUECKOTO ToKa. Mctounuku Toka. Cuna Toka. [TocTOsTHHBIN TOK.
Hanpsixenue. 3akon OMa a1 yyacTka HEIu.

SJICKTpI/I‘IeCKOC CONMPOTHUBJICHUC. YaenpHOE COIIPOTUBJICHHUEC BCHICCTBA. HOCJ’IC,Z[OB&TGJ'IBHOC, napajijyieJibHOC, CMCIIAHHOC COCAUHCHUC
IMPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.



DNEKTPOABUKYIIAsi CHJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHMKA TOKA. 3akoH OMa il MOJTHOM (3aMKHYTOMN) 3JIEKTPUYECKON IEIH.
KopoTkoe 3ambikaHue.

:‘)HGKTpOHHaﬂ MMpOBOAUMOCTD TBépI[BIX METaJUIOB. 3aBUCUMOCTh COIIPOTUBJICHHUA METAJIJIOB OT TEMIICPATYPHI. CBerHpOBOI[I/IMOCTB.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonynpoBomuuku. CoOCTBeHHass W MPHMECHas MPOBOJUMOCTH TMOIXYNpPOBOAHHKOB. CBoicTBa p—N-mepexoaa. [lomynpoBoIHUKOBBIC
IPUOOPHI.

SJIGKTpI/ILIeCKI/Iﬁ TOK B paCTBOpax M paciljiaBax 3JICKTPOJIUTOB. 9HeKTp0J’II/ITI/I‘ICCKa${ Jucconuanus. QHGKTpOHI/IB.
SJIGKTpI/ILIeCKI/Iﬁ TOK B razax. CaMOCTOATEIbHBIA M HECAMOCTOSTEIIbHBIN paspAan. Monnus. [1na3zma.

TexHuueckue YCTpOﬁCTBa H IPAKTHYCCKOC IIPUMCHCHHUC. aMIICPMETP, BOJIBTMECTP, PCOCTAT, HCTOYHHUKH TOKA, 3JICKTPOHAI'PEBATCIbHLIC

npuOOpbI, ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKyyMHBIM IHOJ, TEPMHCTOPHI U  (OTOPE3IUCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Jlemoncmpayuu
N3mepenne cuiibl TOKa U HAPSHKEHHUS.

3aBUCUMOCTH COMPOTUBJICHUA HUJIMHAPHUICCKUX MMPOBOJHUKOB OT JJIMHEI, IUIOIIAAW TOTICPEYHOI'0 CEYCHHA U MaTCpHrajia.

CMmemanHoe COCAUHCHUC ITPOBOJIHUKOB.

[IpssiMoe wu3MepeHHne HIIeKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblkaHUE TalbBAaHUYECKOTO JJEMEHTa U OLEHKAa BHYTPEHHErO
CONPOTHUBIICHHUS.

3aBUCHUMOCTh COIMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.
HpOBO,Z[I/IMOCTL OJICKTPOJIUTOB.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.



OIIHOCTOPOHHSS MPOBOJIUMOCTD JAMO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydeHune CMEaHHOro COEAMHEHHS PEZUCTOPOB.

I/I3MepeHI/Ie 3JICKTpOI[BH)KyIJ.[€I>i CHUJIBI HICTOYHHKA TOKA U €TI0 BHyTpeHHeFO COHpOTI/IBHeHI/ISI.
HabGnronenue anekTpoiusa.

MexnpeaMeTHbie CBSI3H

I/I3yquI/Ie Kypca (I)I/I3I/IKI/I 0a3oBoro YPOBH: B 10 xnacce OCYHICCTBJIISICTCS C y‘IéTOM COACPIKATCIIbHBIX MCKIIPCAMETHBIX CBS3EH C KypcamMu
MaTCMAaTUKU, 6I/IOJ'IOFI/II/I, XHUMHU, FCOFpa(l)I/II/I 1 TCXHOJIOI'NH.

MeofcnpedMerngle nonAmus, CBA3aHHbIC C U3YyYCHHUCM MCTOHAOB HAYYHOI'O IIO3HAHUA: SIBJICHUC, Hay‘IHLIﬁ (1)aKT, THUIIOTE3Aa, (1)I/I3I/I‘IGCK3.$I
BCJIMYMHA, 3aKOH, TCOPUA, Ha6J'IIOI[CHI/I€, SKCIICPUMCHT, MOJACIUPOBAHUEC, MOJCIIb, UBMCPCHUC.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUW, JuHeHHass ¢yHkuus, mnapabosa, runepbona, uxXx TpaduKu U  CBOICTBa,
TPUTOHOMETpUUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPHI U UX MPOCKIMH
Ha OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanndyeckoe JBHKEHUE B XKUBOW mpupone, nuddysus, ocMoc, TEII000OMEH KUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEIayH,
TEIJIOBOE PAaBHOBECHE), JJIEKTPUUECKHE SIBICHUS B )KUBOW MIPUPOJIE.

Xumus: JUCKPETHOC CTPOCHUE BCIICCTBA, CTPOCHUE aTOMOB U MOJICKYJI, MOJIb B€IICCTBA, MOJIAPHAA MaccCa, TCIIJIOBBIC CBOMCTBa TBép)IBIX
TCII, JKUJIKOCTEN U ra3os, SJICKTPUYCCKUC CBOMCTBa MCTAJIJIOB, DJICKTPOJIUTHUYCCKAA AUCCONMAlMs, Ir'aJIbBAHHUKA.

TI'eoepaghus: BnaxKHOCTH BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.
Texnonoeus: npeoOpa3zoBaHUE JBHKEHUH C HCIOJIb30BAaHHMEM MEXAaHM3MOB, YUET TPEHHsS B TEXHHKE, MOJIIMWIHHUKH, HCIIOJIb30BaHHE

3aKOHAa COXPAaHEHUs UMITyJIbCa B TEXHHKE (pakeTa, BOAOMET U JpYyrue), ABUTaTelb BHYTPEHHEIO CropaHus, maposas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU IOJIY4YEHHsS] COBPEMEHHBIX MaTepHalioB, B TOM YMCJIE HAaHOMATEepuajoB, M HAHOTEXHOJIOTHUH,



QJIEKTPOCTATUYECKAsT 3allMTa, 3a3€MIICHHE JJICKTPONPHOOPOB, KCEPOKC, CTPYWHBIH MPHUHTEP, DIIEKTPOHATPEBATEIbHBIE TPHOOPHI,
3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Pa3znea 4. diekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3aMMOJEWCTBHME MOCTOSAHHBIX MarHuTOB. MarHutHoe mnoJie. Bexktop MarHuTHOM WHAYKUMH. [IpuHumn
CYNEPIIO3UIMU MAarHUTHBIX NoJIel. JINHUY MarHUTHOM MHAYKIMU. KapTuHa TMHUI MarHUTHONM MHIYKIUU TOJIS IOCTOSTHHBIX MarHUTOB.

MarsuTHoe 1oJjie IMpOBOAHNKA C TOKOM. KapTI/IHa JIMHHUI HHAYKOUU MArHUTHOT'O IIOJIA NJIMHHOTO HPAMOI'0 IMMPOBOAHUKA U 3aMKHYTOI'O
KOJIBLICBOI'O ITPOBOAHMKA, KATYIIKHX C TOKOM. OngpIT SpCTeI[a. B3aHMOﬂeﬁCTBHe IIPOBOAHHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.
Cuna Jlopeniia, e€ Moaynb U HampaBieHue. J[BikeHNe 3apsHKEHHOM YaCTHIIB B OJHOPOIHOM MarHUTHOM mone. Pabota cunsl JlopeHa.

SIBeHME DJIEKTPOMAarHUTHOM WHAYKIMU. IIOTOK BEKkTOpa MarHUTHOM WHAYKUMH. OJEKTPOABIIKYINAs CHJIA HWHAYKIMH. 3aKOH
ANIEKTPOMArHUTHOM MHAYKIMK Papanes.

BI/IXpeBOG QJICKTPHUICCKOEC IIOJIC. SHGKTPOI[BI/DKYHIZUI CHJila MHAYKIHUU B IMPOBOJHUKE, IBWIKYIIEMCA IMOCTYMNATCIBHO B OAHOPOJHOM
MAarsuTHOM IIOJIC.

ITpaBuio Jlenna.
NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.
OHEPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

SJICKTpOMaFHI/ITHOC ITOJIC.



TexHumueckne YCTPOﬁCTBa N IPAKTUYCCKOC INPHUMCEHCHUC: IMOCTOAHHBIC MArHWTBI, J3JICKTPOMArHUTBI, 3JICKTPOABUIATCIIb, YCKOPHUTCIN
OJIEMCHTAPHBIX YaCTUL, MHAYKIWMOHHAA I1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JluHuY MHIYKIIMYA MarHUTHOTO TIOJIS.

BzaumopeiictBue AByX NPOBOJIHUKOB C TOKOM.

Cuita Amriepa.

JHevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD AJIEKTPOJBIDKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHUS MAaTHUTHOTO TTOTOKA.
SIBrieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenne MarHuTHOTO TNOJIsI KATYHIKH C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pen 5. Kojre6anusi 1 BOJTHBI



Tema 1. Mexanuueckue u In1eKmpomazcHumHuvle Koaeoanus

Konebarenbnas cuctema. CBoOOMHBIE MexaHUYeckue Kojebanus. ['apmonuueckue xonebanus. Ilepuon, yactora, ammutyna u (asa
kojeOanuii. IlpyXKuHHBIH MasTHHK. MaTeMaTWYeCKHi MasTHUK. YpaBHCHHE TapMOHHWYECKHMX KoJjieOaHui. IIpeBpamienue sHepruud mnpu
rapMOHHYECKHUX KOJICOaHUSX.

Konebarenbublii koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJICOAHUS B HACATBHOM KOJeOAaTeNbHOM KOHTYype. AHAJOTHS MEXIy
MEXaHUYECKUMU U JJIEKTPOMArHUTHBIMU KoJjiebanusamu. Popmyna TomcoHa. 3aKOH COXpAaHEHHUS SHEPruU B HJCAIBHOM KOJIeOaTelbHOM

KOHTYpE.

[TpencraBienue o 3aryxarwmux KojaeOaHusX. BeIHYXIeHHbIE MeXxaHnYecKkne KoyeOanus. Pesonanc. BeiHyKICHHbBIE 3JICKTPOMArHUTHEBIC
KoJieOaHusl.

[Tepemennblil Tok. CUHYCOMJAJIbHBIN IEPEMEHHBIN TOK. MOLTHOCTh IEPEMEHHOI0 TOKA. AMIUIUTYTHOE U JEHCTBYIOLIEE 3HAUYCHUE CHIIbI
TOKA Y HAIIPSKCHHUS.

Tpanchopmarop. IIpousBoacTBo, mepenada W MOTPEOICHHE SIEKTPUYECKOM HSHEPrUu. DKOJOTHYECKHE PHUCKH TpPHU IMPOU3BOJICTBE
anekTposHeprun. KynbTypa UCIoab30BaHus SJIEKTPOIHEPTUU B TIOBCETHEBHON KU3HH.

Texuuueckue YCTpOﬁCTBa N TPAKTUYCCKOC TPUMCHCHUC!: BHGKTpI/I‘IeCKI/Iﬁ 3BOHOK, TC€HCpaTop MHNCPEMCHHOI0 TOKa, JMHUHA
AIIEKTpOIIepe/iay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTenbHOM cucTeMbl (IPY>KUHHBIN WM MAaTEMAaTUYECKUN MasTHUK).
Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BIHYKICHHBIX KOJIeOaHUH.

Hab6mronenue pe3onanca.

CB060,Z[HBIC OJICKTPOMArHuTHBIC KoJIeOaHMsI.



OcuusutorpamMMsl (3aBUCUMOCTH CUJIBI TOKA M HAIIPSKEHUs. OT BPEMEHH) 1151 JIEKTPOMAarHUTHBIX KOJIeOaHU.
Pe3onaHnc npu 1ocsae10BaTeIbHOM COCIMHEHUH PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH U KOHIEHCATOpa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBaHue 3aBUCUMOCTH NIEPHO/IAa MaJIbIX KOJIeOaHU rpy3a Ha HUTU OT JJIMHBI HUTH U Macchl rpysa.
HccnenoBanue NepeMEHHOIO TOKA B LIETIH U3 MTOCIEN0BATEIbHO COCINHEHHBIX KOHIEHCATOPa, KaTylIIKU U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

Mexanuueckre BOJHBI, yciioBus pacnpoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHus U JUIMHA BOJHBL. [lonepeuHslie U npoaoibHbIE
BOJIHBL. MIHTepdepeHuns u udpakiuns MEXaHUUECKUX BOJIH.

3Byk. CxopocThb 3Byka. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCIOBUS H3JIYYEHHUS DSJIEKTPOMAarHUTHBIX BOJH. B3aummuas opuentanuss BektopoB E, B, V B
AIIEKTPOMArHUTHOW BoJHE. CBOMCTBA SJEKTPOMArHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIICHHE, MONApU3anus, AUQpPaKIus, UHTepPEpeHIIHs.
CKOpOCTh AIEKTPOMArHUTHBIX BOJIH.

[[Ixana snekTpoMarHuTHHIX BOJIH. [I[prMeHeHNEe SJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMIIBEI paIKOCBA3U U TENEBUICHUS. Pagnonokamusi.

ONEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPebl.

TexHuueckrue yCTpOWCTBA M IMPAKTHYECKOE MPUMEHEHHE: MY3BIKAJIbHBIE WHCTPYMEHTBI, YJIbTPa3BYKOBAas AUArHOCTUKA B TEXHUKE W
MEIUIIMHE, Paaap, paauonpuéMHUK, TEICBU30pP, aHTeHHA, TenedoH, CBYU-neus.

Jlemoncmpayuu



O6pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

Habumronenne otpakeHus U IPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmroienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM KOJIeOaHHA.

HccrnenoBanue CBONCTB 2JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHHE, O pu3alus, Tudpaxkius, “HTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHeHUE CBETa B OMHOPOAHOM cpeae. JIyu cBeta. ToueyHbIN HCTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeta. [locTpoeHne n300pakeHni B IMIIOCKOM 3epKalie.

[Tpenomnenue cBera. 3aKOHBI NpenoMIIeHUs cBeTa. AOCOMIOTHBIM MOKazaTenb mnpesnomiieHus. IlonHoe BHyTpeHHee OTpa)KeHue.
IIpenenbHbIN Yo MOJHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CroxkHbIl cocTaB 6enoro cera. L{ser.

Cobuparonue u pacceuBaromiue JdUH3bL. ToHKas JuH3a. DOKYCHOE pacCTOsSHHME W ONTHYecKas cuila TOHKOM smH3bl. IlocTpoenue
M300paKeHUI B COOMPAIOIINX M pacCeUBAIONINX JTMH3aX. DOopMyiia TOHKOU JTUH3BL. Y BEJTUYCHHE, 1TaBaeMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKOU ONITHKH.

BonnoBas onrtuka. Mutepdepenuus cera. KorepeHTHbIE HMCTOUYHHKH. YCIOBHS HaONIOJEHHS MaKCUMyMOB U MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.



Hudpaxus ceera. Judpakimonnas pemérka. Y clioBue HaOI0AeHNS TJIaBHBIX MAaKCUMYMOB IIPH MaJeHUH MOHOXPOMAaTUYECKOTO CBETa
Ha TU(PPAKIUOHHYIO PEIIETKY.

HOJISIpI/IBaHI/IH CBCTa.

TexHuueckue ycTpoiicTBa M INPaKTUYECKOE NPUMEHEHME: OYKH, Jyna, (hoToanmapar, NpOEeKLUMOHHBINA anmapar, MUKPOCKOI, TEIECKOIl,
BOJIOKOHHAS ONTHKA, AU(PPaKIIUOHHAS PEIIETKA, MOJIIPOUIL.

Jlemoncmpayuu

[TpstmonuHeHOE paclpocTpaHeHne, OTpakeHUe U mpenomMieHne cBeta. Onruyeckue nprudopsl.
[TonHOE BHYTpeHHEee oTpakeHrue. MoJienb CBETOBO/IA.
HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Moenu MEUKpPOCKOTIa, TEJIECKOA.

Hab6monenue nnrepdepeHimm ceera.

Habmonenue nudpakiuu cera.

Habmronenue nucnepcun cBera.

[TomyueHue CeKTpa ¢ TOMOIIBIO PU3MEI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
HabGmoienue mossipusamnuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

I/ISMGPGHI/IG IMMoKas3aTeyid MpEJIOMIICHUA CTCKIIA.



HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.

HabGnronenue qucnepcuu certa.

Paznen 6. OcHOBBI cnenuaJbHOM TECOPUHU OTHOCUTEJIBHOCTH

['paHunbl TPUMEHUMOCTH KJacCcM4eckol MexaHuku. llocTymarsl cnenuanbHOM TEOPUUM OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOIYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIHLHOCTH DUHINTEIHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHHU U COKPAILEHUE JITTUHBI.
DHeprus U UMIYJbC PEISITUBUCTCKON YaCTUIIBI.
CBs13b MacChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULbI. DHEPrUs MOKOS.
Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmul KEAHMOGOI ONMUKU
®oronsl. Dopmyna [Inanka cBsa3u sHeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u uccieaoanue porodpdexra. OnbiTel A. I'. CtoneroBa. 3akonsl Gororddexra. YpaBHenue DitHmTeHa s Gotodddexra.
«Kpacnas rpanuna» gorosdexra.

Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XuMudeckoe JeCTBUE CBETA.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: (POTOIIEMEHT, GOTOAaTUUK, COTHEUHAs OaTapesi, CBETOAHO/I.

Jlemoncmpayuu



®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

Cseroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -uactuu. [Inmanerapuas mozaens atoma. ITocrynarsr bopa. M3snyuenue u
noryomenne (OTOHOB TPHU TEPEXoJe aToMa C OJHOTO YPOBHSI SHEPruM Ha Ipyroil. Buael crexkTpoB. CHEKTp ypOBHEW >HEPTUU aToMa
BOZIOPOZA.

Bonnoseie cBoiicTBa yactull. BonHbl ne bpoiinsa. KopnyckynsipHO-BOJHOBOH Ayaan3M.

CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHUE.

TexHUuYecKue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmioneHne nuHeyaThIX CIEKTPOB U3TyYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Hab6nronenue nuHEHYaTOro CriekTpa.



Tema 3. Amomnoe aopo

DKCTIEpUMEHTBI, JOKA3BIBAIOIINE CIOXKHOCTh CTpoeHHs siapa. OTkpbeiTHEe paauoakTuBHOCTH. OmnbITel Pesepdopna mo ompepeneHUro
cocTaBa paJinOaKTUBHOTO u3nydueHus. CBolicTBa anbda-, 6eTa-, raMma-u3iaydeHus. BivsHue painoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpbITHE TPOTOHA M HeWTpoHa. HykimonHas moaens sapa I'eitzendepra—Banenko. 3apsn sapa. MaccoBoe uncio sapa. M3oTormsbl.
Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amma-u3iaydeHue. 3aKoH paMOaKTUBHOTO pacmaja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepusiii peaktop. TepmosimepHblii cunTe3. [IpoGiemMbl M NMEPCHEKTUBBI SIACPHON SHEPTETUKU. DKOJIOTMYECKUE AaCIEKThl SIACPHON
SHEPIreTUKMU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMEeHTAIbHBIE B3aUMOIUCTBUS. ENMHCTBO (pr3nyeckoi KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHE: T03UMETp, KaMepa BunbcoHa, siiepHblil peakTop, aToMHast 6oM0a.
Jlemoncmpayuu

CuéTuMK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH



Ortansl pa3BUTHA acTpOHOMHUH. [IpHuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JABHKECHHE.

CounHeuHas cucrema.

Connue. ConneyHas axkTUBHOCTb. Mcrtounuk sHepruu ConHua U 3BE3M. 3BE3/bI, UX OCHOBHBIE XapaKTepUCTHKHU. [luarpamma
«CTIEKTPAJIbHBINA KJIACC — CBETHMMOCTBbY». 3BE3/bl IVIABHOW IOCIIEOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3J IJIABHOU
nocJje0BaTenbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE IPEICTABICHHS O MPOUCXOXKACHUU U 3Bosronuy CosHIa U 3BE34. DTamsl

JKWU3HU 3BE3I.

Mneunsiit Iyt — Hama T'anaktuka. Ilonoxenue u neuxenue Connua B 'anmaktuke. Tunbl ramakTuk. PaguoranakTuku U KBaz3aphl.
YeépHble IBIPHI B spax ralaKkTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa66ma. Paz6eranue ranaktuk. Teopus bonbiioro B3psiBa. PennkToBoe n3nydeHue.
MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmonennss HEBOOPYKEHHBIM TIJIa30M C MCIOJIb30BAaHUEM KOMIBIOTEPHBIX MPUJIOKEHUHN JIsi ONpEAeTeHUs] MOJOXKEHUsS HeOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31usi CeBEpHOro MONIyIIapus U SIpKUE 3BE3BL.

Hab6nronenus B reneckon JIynsl, mraner, Maeunoro [TyTu.

O0o01maroniee moBTOpPEeHNE

Ponp ¢usnku m acTpOHOMHUU B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, CONMATBLHON M 3THUYECKON cepax JAesTETPHOCTH Y€I0BEKa, POJIb U
MecTO (U3UKH U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM KapTHHE MHpa, pojib (U3NYECKON Teopuu B (POPMHUPOBAHUU MPEACTABICHUI O

buznyecKoil KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MUpa B OOIIEM psIy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O
MIPUPOJIE.



MesxknpeaMeTHbIe CBSI3H

N3zyuenne kypca Gpusuku 6a30Boro ypoBHs B 11 Kiacce ocymiecTBiIsieTcs: C yu€TOM COJepKaTeIbHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ Kypcamu
MaTeMaTHKH, OMOJIOrMH, XUMHH, Teorpaduu 1 TEXHOJIOTUH.

MeofcnpeOMemnbze noHAmMuUA, CBA3aHHBIC C U3YYCHHUEM MCTOAOB HAYYHOI'O IIO3HAHUA: SABJICHUC, Hay‘IHHﬁ (baKT, TUuII0TC34a, (bI/ISI/I‘IeCKaH
BCJIMYMHA, 3dKOH, TCOpUA, HaGJIIO,ZleHI/Ie, 9KCHICPUMCHT, MOACIUPOBAHUEC, MOJACIIb, UBMCPCHUC.

Mamemamuxa: pelIeHHE CUCTEMbl ypPaBHEHHM, TPUTOHOMETpUYECKHME (YHKIHU: CUHYC, KOCHHYC, TaHT€HC, KOTAHIE€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIMH HAa OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB, IIPOU3BOAHBIC 3JIEMEHTAPHBIX (QYHKIIHM,

IMIPHU3HAKH HO,Z[O6I/IH TPEYTr'OJIbHUKOB, OMPCACIICHUC TUIOIAaAN IIJIOCKUX (1)I/Il"yp Hu 00béMa Tell.

buonoeus: >nexrpuyeckue sIBICHUS B KUBOW MpHUpOJE, KosieOaTelnbHble JABUKEHHS B XKMBOM IPUPOJE, ONTHUUYECKUE SIBICHUS B JKUBOU
IIPUPOJE, IEUCTBUE PAIUALIMN HA KUBBIE OPraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KpUCTAJUTMYECKasi CTPYKTypa TBEPIBIX TeJl, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMUYECKON PEIIETKH,
CHEKTPaNbHBIN aHaJH3.

Feoepaqbu}l.' MAarduMTHBIC ITIOJI0Ca 3eMJ'II/I, 3AJIC)KN MArHUTHBIX PYA, (bOTOC’béMKa 3€MHOM MOBECPXHOCTH, IPCACKA3aHUC SGMHCTpHCCHHﬁ.

Texnonocus: TMHUN JIEKTPoOIIepead, TeHepaTop NEPEMEHHOIO TOKa, 3JIEKTPOABUraTeNlb, MHIYKIIMOHHAA TI€Ub, pajap, paAuoNpUEMHUK,
TEJIEBU30D, aHTEeHHa, TesedoH, CBU-neus, NpoeKIIMOHHBIHN annapaT, BOJIOKOHHAs OINTHKA, COJTHEUHas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOTPAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBHIIEI'O
OBPA30OBAHUA

OcBoenne yueOHoro mpeamera «®du3ukay Ha ypOBHE cpeaHero oomero oOpa3zoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIICUHTH
JOCTMIKCHUE CIICAYIOINX JIMYHOCTHBIX, METAITPCAMETHBIX U IPEAMETHBIX O6p330BaTeJ'IBHI)IX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUs yueOHOro mpeamera «Dusmka» JOMKHBI OTpakaTh TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIUXCS
PYKOBOJICTBOBAThCSI C(HOPMUPOBAHHOW BHYTPEHHEH MO3WIUEH JTUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHEHTAIWH, MO3UTUBHBIX BHYTPEHHHX



Y6€)KI[CHI/Iﬁ, COOTBCTCTBYHOIIUX TpAAUIIUOHHBIM HCHHOCTAM pOCCHfICKOI‘O O6H.[CCTBa, PACIIMPCHUC KUZHCHHOI'O OIIbITa U OIIbITA ACATCIBHOCTU
B IIpOLE€CCC p€aiu3allii OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCITMTATEIIbHOM JCATCIIbHOCTH, B TOM YHCJIC B HaCTH:

1) rpaxIaHCKOro BOCIUTAHUS:
c(OPMHUPOBAHHOCTh TPAXKIAHCKOH TTO3UITUH 00YUYAIONIET0Csl KaK aKTUBHOTO M OTBETCTBEHHOI'O YJICHA POCCHICKOTO OOIIECTBA;
NPUHATHE TPATUIIMOHHBIX O0IICYETIOBEYECKIX TYMAHUCTUICCKUX U JEMOKPATHYECKUX [IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATCIIbHOCTh B WHTEpecax TIPa)JTaHCKOro OOIIecTBa, ydYacTBOBaTh B CaMOYIPABIICHUU B
00pa3oBaTeNbHOI OpraHu3alnu;

yMEHHUE B3aUMOJEHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX (YHKLUSAMHU U Ha3HAUECHUEM;

TOTOBHOCTH K TYMaHUTapHO! U BOJOHTEPCKOM EATEIBHOCTH;

2) NIATPHOTHYECKOT0 BOCITUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX B 001acTU (PU3UKU U TEXHUKU;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OLCHUBATh CUTYallUI0O W MPUHUMATb OCO3HAHHBIC PCIICHUA, OPHUCHTHPYACH HAa MOPAJIbHO-HPABCTBCHHBLIC HOPMBI H
OCHHOCTH, B TOM YHCJIC B ACATCIIBHOCTHU y‘IéHOTO;

OCO3HaHHE JIMYHOTO BKJIa1a B IOCTPOEHHE YCTONYHNBOTO OYIyIIero;
4)3¢TeTHYECKOr0 BOCIIUTAHUS:

HCTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYAst 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYILETO (PU3NUECKOM HAYKeE;



5) Tpy10BOro BOCIIMTAHUS:

UHTEpEC K pa3IuHbIM cepaM MpodhecCHOHATBHON JeSITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PM3UKON U TEXHUKOM, YMEHHE COBEPILIAThH
OCO3HAHHBII BBIOOp OyayIei mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE dKU3HEHHBIE IIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO B 00J1acTH (PU3UKH HA IPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

c(OpMUPOBAHHOCTh 3KOJOTUYECKON KYJIbTYpPbl, 0CO3HAHUE I100aIbHOTO XapaKTepa SKOJIOIMUECKUX NpodIIem;

IUTAHUPOBAHUE U OCYILECTBIIEHUE IEUCTBUI B OKPY>KAIOILIEH Cpe/ie Ha OCHOBE 3HAHMSI 11€JIell YCTOMYMBOTO pa3BUTHSI YEIOBEUECTBA;
pacumpeHue ombITa JesITeILHOCTH SKOJIOTHIECKOM HAIPaBICHHOCTH HAa OCHOBE MMEIOLINXCS 3HAHUH 110 (PU3HKE;

7) HIEHHOCTH HAYYHOT0 NMO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3HUECKON HAYKH;

OCO3HAaHUEC I CHHOCTU HaquOﬁ ACATCIBHOCTH, TOTOBHOCTH B IIPOLECCEC HUIYUYCHHUA (I)I/I3I/IKI/I OCYHICCTBJIIATL IMPOCKTHYIO U
HCCICAOBATCIILCKYIO ACATCIIbBHOCTD HHAUBHUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBHS

ba3oBble JJornueckne geicTBUs:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTYATM3UPOBATh POOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;
ONpEeNIENATh eI ACSITENIbHOCTH, 33/1aBaTh MApAaMETPhl U KPUTEPUU UX TIOCTUKEHUS;

BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (DU3UUYECKHX SIBICHUSX;



pa3palaThIBaTh IJIaH pEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOLINXCA MaTepUaIbHbIX U HEMaTEePUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTUBHI B JIEATEIIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB LIEJSIM, OLIEHUBATh PUCKU MTOCIEACTBUM IESITEILHOCTH;
KOOPJMHUPOBATH U BHINIOJIHATH pa0OTy B YCIOBUSX PEATHHOTO, BUPTYAIHLHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KXKU3HEHHBIX TPOOIIEM.
Ba3oBble uccienoBarebCcKkue AeiCTBUA:
BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3MUYECKOIN HAYKU;

BIaACTh HaBbIKaAMHU yqe6HO-HCCHeHOBaTeHBCKOﬁ n HpOGKTHOﬁ ACATCIIBHOCTH B obnactu (1)I/I3I/IKI/I, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOATCIIBHOMY IIOUCKY MCTONOB PCIICHUS 3aaa1 (1)I/ISI/I‘ICCK01"O COACPIKaHUsA, IPUMCHCHHUIO PA3JIMYHBIX MCTOJOB ITIO3HAHM,

BJIAJCTh BUAAMHU JESATEIBHOCTH IO IMOJIyYEHHIO HOBOTO 3HaHUS, €r0 MHTEPIPETALUH, IPeoOpa30BAHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYaIUsIX, B TOM YHCJIE TIPU CO3AaHUU YUYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BbIABJIATH MMPUYUHHO-CICACTBCHHBIC CBSA3HU MW AKTYAJIM3UPOBATH 3aa4y, BbIABUI'ATb TUIIOTC3Y e€ pelICHUA, HAXOAUTh ApryMCHTBI IJIA
JA0Ka3aTCJIbCTBAa CBOUX YTBep)KHeHHﬁ, 3aaBaThb MapaMCTPbl U KPUTCPHUU PCIICHUS,

AHAJIM3UPOBATh IIOJIYYCHHBIC B XOIC€ PCIICHHA 3aJaduu pPE3YyJIbTaTbl, KPUTHUYCCKHU OHNCHHUBATH HUX HOOCTOBCPHOCTHL, NPOTHO3UPOBATH
HN3MCHCHHUC B HOBLIX YCIIOBUAX;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAEATENbHOCTH, B TOM YHUCIE PH U3YYeHUH (PU3HKH;
JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

YMETb MIEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEASITEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIIBUT'aTh HOBBIC UCHU, IPEJIaraTb OpUIriHaJIbHBIC ITOAXOAbl U PCHICHU A,



CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.
Pabora ¢ unopmanmeii:

BJIaACTb HABBIKAMU ITOJIYUCHU A I/IH(I)OpMaLII/II/I @HSHHCCKOFO COACPIKaHUA N3 UCTOUYHHUKOB PA3HBIX THUIIOB, CAMOCTOATCIIbHO OCYHICCTBIIATH
IMOUCK, aHAJIN3, CUCTEMATHU3allUI0 U HHTCPIIPETALIUIO I/IH(bOpMaI_II/II/I Pa3IMYHbIX BUAOB U (bOPM IMPEACTAaBJICHU,

OLCHUBATh JOCTOBEPHOCTH I/IH(bOpMaHI/II/I;
HCIIOJIB30BAaTh CPEACTBA PIH(i)OpMaIII/IOHHI)IX N KOMMYHUKAIHUOHHBIX TEXHOJIOTUM B PEIICHUN KOTHUTUBHBIX, KOMMYHHWKATUBHBIX U
OpraHru3alilMOHHBIX 3aJ1a4 C CO6HIOI[6HI/I€M Tpe60BaHHﬁ OProHOMHUKH, TCXHUKHU 6630HaCHOCTI/I, TMT'MCHBI, pecypcoc6epe>1<eHI/I;1, IIpaBOBLIX H

ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOM 0€3011acHOCTH;

CO3/1aBaTh TEKCTHI (PM3WYECKOTO COJCpKAHMUSA B PA3NUYHBIX (hopMaTax ¢ yd€TOM Ha3HA4YeHUS WH(POpPMAIMK W LIEIEBOH ayIUTOPHH,
BbIOMpAsi ONTUMAIBHYIO (POPMY IPEJCTABICHUS U BU3yaIU3alHH.

KoMMyHuKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHUA:
OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHUBH 1y IbHON paboThI;
BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX HHTEPECOB M BOZMOXKHOCTEH KaXkKJJOr0 UJIeHa KOJIJICKTUBA;

IPUHUMATH LI€IM COBMECTHOHM AESTEIBbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH JNEHCTBUS IO €€ TOCTHIKEHUIO: COCTABIIATH IUIAH
NeMCTBUH, pacTipeieNaTh POJId C yU€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATH KAYCCTBO CBOCTO BKJIAJAa U KaXKJIO0I'0 YHaCTHUKA KOMaHbI B O61].[Hﬁ PE3yJbTaT 1Mo pa3pa6OTaHHBIM KpUTCPUAM,

npeajiaratb HOBbIC NPOCKTEI, OLICHUBATL UACU C IMO3ULIUMHA HOBU3HLBI, OPUTUHAJIIBHOCTH, HpaKTI/IquKOf/'I 3HAa4YUMOCTHU,



OCYIICCTBIATEL IMO3UTUBHOC CTPATETHYCCKOC IMOBEACHHEC B PA3JIMYHBIX CUTyallUAX, IIPOABIATH TBOPYECTBO H B006pa)KeHI/IC, OBITh
WHHUIIMATHBHBIM.

PeryasiTuBHbIEe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATEIbHYIO ACSITENLHOCTh B 00JacTH (DU3MKU M aCTPOHOMHH, BBISBIISITH MPOOJIEMbI, CTAaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEHICHUS PACYETHBIX M KAaUeCTBEHHBIX 3a/1ay, IJIaH BBIMOJHEHHS MPAKTHYECKONH paboOThl C yu&€ToM
MMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupATh paMKH y4eOHOT0 MpPEeAMETa Ha OCHOBE JINYHBIX IPEIIOUYTEHHH;

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHHE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYAUIMU B 007acTH (U3UKH, NMOCTOSHHO MOBBIMIATH CBOM 00pa3oBaTelIbHBIN U
KYJIBTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:
JAaBaTb OUCHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPCKTUBBI B ACATCIIBHOCTb, OUCHUBATH COOTBETCTBUC PC3YJILTATOB LCJISAM;

BJIQ/ICTh HaBBIKAMU MMO3HABATEIHHON peICKCUHN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3YIHTaTOB
1 OCHOBaHUM;

HCIIOJBb30BaTh HpI/IéMBI pe(bHeKCI/II/I IJI1 OLICHKU CUTYyaluu, BBI60pa BCPHOTI'O PCIICHUA,

YMCTH OLICHUBATL PUCKHU U CBOCBPCMCHHO MPUHUMATL PCHICHUA 110 UX CHUXKCHUILO,



IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATECIBHOCTH;
NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B npouecce noctuxkeHus TUYHOCTHBIX PE3Yy/IbTaTOB OCBOCHHUS MPOrpaMMbl 10 (U3MKE U YPOBHS CPEAHEro oOuiero oopa3oBaHUs Y
00y4aromuXxcsi COBEPIICHCTBYETCSI SMOLIMOHAIBHBIN HHTEIICKT, PEIOIararomui copMupOBaHHOCTH:

CaMOCO3HAaHUSI, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOILIMOHAIBHOE COCTOSHHE, BUICTh HAIIPABICHHS Pa3BUTHS COOCTBEHHOM
SMOIMOHATBHOMN Cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPCTYJINPOBaHNA, BKIIIOYAOHNIETO CAMOKOHTPOJIb, YMCHHC IPUHUMATh OTBCTCTBCHHOCTL 3a cBOE IIOBCACHUC, CIIOCOOHOCTD
AJ[alITUPOBATHCA K OMOIIMOHAJIbHBIM U3MCHCHUSAM U IIPOABJIATDH FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIIUU, BKJIIOYAIOIIEH CTPEMJICHUEC K JOCTUIKCHUIO LCJIN U YCIIEXY, OITUMU3M, HHUIIUATUBHOCTH, YMCHUC JIEHICTBOBATh
UCcxoasa u3 CBOUX BOSMO)KHOCTGI\/’I;

OMIIaTUH, BKJ'IIO‘IaIOHleI\/'I CIIOCOOHOCTH ITOHHUMATh OMOIOHWOHAJIBHOC COCTOAHUE APYIrUX, YUYUTBIBATHL €ro Mpu OCYIICCTBICHHUU 06HI€HI/I${,
CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKNUBAHUIO;

COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLINX CHOCOOHOCTh BBICTPAMBATH OTHOLIEHHS C JAPYTMMH JIOJbMH, 3a00THTHCS, MPOSBIATH HHTEPEC U
pa3pemniaTh KOHQIUKTHL.

NHNPEAMETHBIE PE3YJIBTATBI

K xoH1y 00ydeHus B 10 Ki1acce mpeJMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh C()OPMUPOBAHHOCTb y 0OYyYaIOLIUXCS
YMEHHM:

JEMOHCTPUPOBATh Ha MpHUMEpax polib U MecTo (UMK B (POPMUPOBAHUU COBPEMEHHOW HAyYHOW KApTUHBI MUpPA, B PAa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B PAKTUYECKOMN AEATEIBHOCTH JIFOACH;



VUUTBHIBATh TPAHUIBI TMPUMCHCHHMS HM3YyUYCHHBIX (U3UYECKMX MOJCNeH: MaTepuajibHas TOYKa, WHEpIHMalbHAs CHCTEMa OTCYETa,
a0COFOTHO TBEPIIOE TEJIO, WMICATBHBIM Ta3, MOJCIN CTPOCHHUS Ta30B, JKUIKOCTCH W TBEPABIX TEJ, TOYCUHBIM IJICKTPUUYCCKUI 3apsj MpU
pereHnn GU3NYECKUX 3a/1a4;

pacrio3HaBath (puznyeckue sABICHHs (IIPOIECChl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpHUU
CTPOCHHS BEUIECTBA U AJIEKTPOJIMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIIMHEHHOE JBIKEHUE, CBOOOIHOE MaJeHUE Tell, ABHKEHUE
10 OKPY)KHOCTH, WHEpIMs, B3auMmoeicTBue Ten, nuddysus, OpOyHOBCKOE JBMKEHHE, CTPOCHHE KMIKOCTEH M TBEPIBIX TEJ, U3MEHEHHUE
o0béMa Tesl Mpu HarpeBaHUU (OXJIAXKACHHM), TEIJIOBOE pPAaBHOBECHE, HMCIIAPEHHUE, KOHJEHCAIUs, IUIaBJICHHE, KPHUCTAJUIM3AlMs, KUIICHHE,
BII&KHOCTh BO3/yXa, IOBBIIICHUE JABJICHMS ra3a IPU €ro HarpeBAHMM B 3aKPBITOM COCYJAE, CBSI3b MEXKIYy IlapaMeTpaMH COCTOSHUA ra3a B
M30IpoLIeccax, JIEKTPU3ALUSA TEJl, B3aUMOJAEHCTBUE 3apPsI/I0B;

OIKCBHIBATh MEXAaHWYECKOE JBHKEHME, UCHONb3ysd (PU3MUECKUEe BEIMYMHBL: KOOpAMHATA, IYyTh, MEpEeMELICHUE, CKOPOCTh, YCKOPEHUE,
Mmacca Tella, Cujla, UMIYJbC Tejla, KWHETUYecKas SHEprusi, NOTeHLIMaIbHasl SHEPrusi, MeXxaHuyeckas padoTa, MeXxaHHYecKas MOLIHOCTb; HpU
ONKCAaHUM TPABHIBHO TPAKTOBaTb (U3UUECKUN CMBICI HCHOJIb3YEMBIX BEIMYMH, HUX OOO3HAYEHUsS W EAMHUIBI, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOIIME JTAHHYIO (PU3UUYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

OTHUCHIBATh U3yUYEHHBIE TEIIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SIBJICHUS, UCTIONB3Ysl (PU3MUECKUE BETMYUHBI: JaBJICHUE ra3a, TeMIlepaTypa,
CpeaHsAsl KUHETHYECKas SHEPrusi XaOTHUYECKOTO IBHKEHHUS MOJEKYJ, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJHWYECTBO TEIUIOTHI,
BHYTpPEHHSIS DHEprusi, pabora rasza, KOO(QQUIMEHT MOJE3HOTO NEHCTBUS TEMJIOBOTO JBHUTaTeNs; MPH OMHCAHUW TMPABUIHHO TPAKTOBATh
(UBUYECKUN CMBICT HUCIOJIB3YEMBIX BEIIMYMH, WX OOO3HAUYECHHS W €IWHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JIAHHYIO (PU3HUYECKYIO
BEJIMYMHY C IPYTUMU BEIIMUYUHAM;

OIUCHIBATh M3YYEHHBIE DJIEKTPUUYECKHUE CBOMCTBA BEILECTBA U JJEKTPUUECKUE SABJICHUS (TIPOLECCHI), UCIIONB3Ys (PU3NYECKHE BEIMUUHBI:
ANEKTPUYECKUN 3apsifl, IJIEKTPUYECKOE I10JI€, HANPSIKEHHOCTh IIOJA, MOTEHIMAN, PAa3HOCTh ITOTEHUMAJIOB;, NPH ONMCAHUHU IPABHIBHO
TPAaKTOBaTh (U3UYECKUH CMBICI MCIOIB3YEMbIX BEIMYMH, MX OOO3HAYCHHMS M EIUHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JaHHYIO
bu3nYeCKyI0 BEIMYNHY C APYTUMU BEIUYUHAMM;

aQHAIM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, UCTIONB3Yys (GU3MUECKHE 3aKOHBI M MIPUHIIMIIBL: 3aKOH BceMUpHOro TsaroteHus, I, I u
Il 3akonsl HbloTOHA, 3aKOH COXpaHEHHUs] MEXaHWYECKOW SHEPIuH, 3aKOH COXPAHEHHs] MMITYJbCca, MPUHLUMUI CYNEpHO3UIMU CHJI, TPUHIIMII
paBHOIPaBUsl UHEPIUAIBHBIX CHCTEM OTCUETa, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHS BEIIECTBA, ra30Bble 3aKOHBI, CBSI3b CpeAHEH
KUHETHYECKOW SHEPTUM TEIJIOBOTO JBMXKEHUS MOJIEKYN ¢ aOCOIIOTHON TemIepaTypoil, MepBblii 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHEHHS
AIIEKTPUUYECKOT0 3apsizia, 3akoH KyioHa, mpu 3TOM pa3ianyaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPDAKEHHUE U yCIOBUS
(rpaHuIBl, 06J1ACTH) TPUMEHUMOCTH;



00BACHATL OCHOBHEIE IMPUHIUIIBL HeﬁCTBHH MallluH, HpI/I60pOB N TEXHHYCCKHX YCTpOﬁCTB; pasjimiaTtb YCIOBHA HX 0e301macHOTo
HUCIIOJBb30BaHUs B HOBCG,Z[HGBHOIZ KHU3HU,

BBITNOJIHATH SKCIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3NUYECKUX SBJIEHUHN U MPOIECCOB C UCIOIB30BAHUEM IPSIMBIX U KOCBEHHBIX NU3MEPEHHUIA,
npu 3ToM (popMynupoBaTh MpodieMy/3aady U TUIIOTE3Y YUeOHOTo 3KCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 NPEJIOKEHHOTO 000pYAOBaHMUS,
MPOBOAUTD OMBIT U OPMYITUPOBATEH BHIBOIBI,

OCYHWIECTBIATE IIPAMBIC W KOCBCHHBIC H3MCPCHUSA (1)I/I3I/I‘ICCKI/IX BCJINMYMH, IIPH 3TOM BBI6I/IpaTB OIITHMMAJIBHLIN CIIOCO0 HU3MCPCHHUA U
HCIIOJB30BaTh U3BCCTHBIC METOAbI OICHKU HOFpeHIHOCTeI\/JI I/I3Mep6HI/II71;

MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (DU3NYECKUMH BEJIMYMHAMHU C HWCIIOIB30BAHUEM IMPSIMBIX U3MEPEHUN, MPHU ATOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJYYCHHON 3aBHCHMOCTH (DM3MYECKUX BEIMYMH B BUAC TaONWIl M TpadUKOB, JENIaTh BBIBOJIBI IO
pe3yJibTaTaM UCCIEI0BAHUS;

coOmoaTh npaBuWia 0€30MacHOro Tpyda HpU MPOBEJCHUM HCCIEJOBaHUM B paMKax Y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCJIEIOBATEIbCKOM U MPOEKTHON AESITEIbHOCTU C UCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1a00PaTOPHOTrO 000pYI0BaHUS;

peuarb pvaéTHBIe 3aga4u C ABHO 3aI[aHHOI\/’I (1)H3PI‘~IGCKOI>1 MOZCIIbIO, UCIIOJIb3YA (1)I/I3I/I‘~IGCKI/I€ 3aKOHbI U IIPUHIMIILI, HA OCHOBC aHAJIMN3a
yCJioBUs 3aJa4n BBI6I/IpaTB (1)I/I3I/I‘IGCKYIO MOACIb, BBIACIIATD (1)I/I3I/IIICCKI/IC BCIIMYHUHBI U q)OpMyJ'IBI, HCO6XOI[I/IMLIC JJIA eé peueHud, NTpOBOAUTH
paC‘-IéTI)I N OICHHUBATH PCAJIBHOCTD IMOJIYYCHHOI'O 3HAUCHU A (1)H31/I‘~IGCKOI\/'I BCJIIMYHHBI,

pemaTh Ka4eCTBEHHBIE 3aJ]a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUYMBYIO LIETIOUKY PACCYKIEHUN C ONOPOW HAa M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUE SABIICHUS;

UCIIONIb30BaTh MPU pEIIeHWH Y4eOHBIX 3a/Jay COBpPEMEHHble HH(GOPMAIMOHHBIE TEXHOJOTMHM MJi IOUCKA, CTPYKTYPUpPOBAaHMUS,
UHTEpHpeTallid U TPEeACTaBICHUs Y4eOHOM M Hay4dHO-TIOMYJISIpHOW HH(OpMAIUH, MOJIYYEHHOW M3 pa3IM4YHBIX HUCTOUYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJIydaeMyro HH(pOpMaIHIo;

MPUBOJIUTH MPUMEPHI BKIIaZa POCCUUCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAOILIEr0
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHA;

HCIIOJIB30BaTh TCOPETUYCCKUC 3HAHUA 110 (I)I/I3I/II(6 B TOBCEIHEBHOM KWU3HHU I obecreueHusT OC30IMaCHOCTH npu 06paH_[eHI/II/I C
HpI/I60paMI/I N TCXHHUYCCKHUMHU yCTpOﬁCTBaMH, AJIL COXpPAaHCHUA 300POBbA U COGJ’IIO)ICHI/IH HOPM 3KOJIOTHUYECKOI'O IMOBCACHHUA B oxpyxcalomeﬁ

cperne;



paboTaTh B TpyMIe C BBIMNOJHEHHEM Pa3IMYHBIX COLHUAIbHBIX pOJIEH, IMJIAHUPOBATh PA0OTY TPYMIbI, PALMOHAIBHO pPACIpEeaesTh
00513aHHOCTH U IJIAHUPOBATH JAEATEIHbHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJleKBATHO OLICHMBATh BKJIAJ KaKJIOTO U3 YYaCTHUKOB T'PYIIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonmy obyuenust B 11 Kjacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh C(HOPMHUPOBAHHOCTH Y 00YYAIOIIUXCS
YMEHHUI:

JEMOHCTPHPOBAaTh Ha MpUMEpax poiib M MecTOo (pu3uku B (HOPMUPOBAHMHM COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B PAa3BUTHH
COBPEMEHHOU TEXHUKHU M TEXHOJIOTUH, B MPAKTUICCKON JEATSILHOCTH JIFOJICH, IIEJIOCTHOCTD U €IMHCTBO (PU3NICCKON KApTUHBI MUPA,

YUYUTBIBATH I'PaHUIBI IPUMCHCHUA U3YYCHHBIX (1)I/I3I/II-I€CKI/IX MOﬂeHeﬁI TOYCUHBIN 3JI€KTpH‘~I€CKHﬁ 3apsan, JIyd CBCTa, TOYCUHBIN MCTOYHUK
CBCTA, sAACpHasd MOJACJIb aTOMA, HYKJIOHHAas MOJCJIb aTOMHOTO AJpa IIpyu pCIICHUN (1)I/I3I/I‘-IGCKI/IX 3aaa4,

pacnio3HaBaTh (pu3UUeckue SBICHHUS (MIPOIECChl) W OOBSCHATh MX HA OCHOBE 3aKOHOB JJICKTPOJWHAMUKH W KBAaHTOBOW (DU3UKH:
AJIEKTPUUECKAs IPOBOUMOCTb, TEIUIOBOE, CBETOBOC, XMMUYECKOE, MArHUTHOE JICHCTBUS TOKA, B3aMMO/ICHCTBHE MarHUTOB, SJICKTPOMAarHUTHAS
HUHAYKIWA, ﬂeﬁCTBHe MAarovMTHOIO II0JIA Ha MPOBOAHHMK C TOKOM H I[BI/I)KYHII/If/'ICFI 3apsAad, SJICKTPOMArHuTHBIC KOJIeOaHUus u BOJIHBI,
NPSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETa, OTPaKEeHUeE, MpeJoMIIeHIe, HHTepepeHIus, TMPpaKkius U MOJIIpU3allis CBETa, IUCIIEPCHSI CBETA,
dotoanexkrpuueckuii d3pdext (pororddexr), cBeToBOE NaBICHHE, BOSHUKHOBEHHE JTUHEHYATOrO CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHAA U
HCKYCCTBEHHAs paOAKTUBHOCTH;

OMHCHIBATh M3YyYEHHBIE CBOICTBa BeIlecTBa (PIEKTPUYECKHE, MArHUTHBIC, ONMTHYECKHE, DIEKTPHUUECKYI0 MPOBOAMMOCTH PA3IUYHBIX
Cpen) W DJIEKTPOMArHUTHBIE SIBICHUS (IIPOIIECCHI), MCIONB3Ysl (PU3MUECKUE BEIWYUHBI: DJIEKTPUUYECKUM 3apsjl, CUJa TOKa, JJIEKTPHUECKOE
HaANpPsDKEHUE, SJIEKTPUIECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMATIOB, AMEKTPOABIDKYINAsA cujla, paboTa TOKa, HHAYKIUMS MAarHUTHOTO TOJIA,
cuna Ammepa, cuna JlopeHia, MHIYKTUBHOCTh KATYIIKU, YHEPTUS AJIEKTPUUYECKOTO M MAarHUTHOTO TIOJIeH, MEePUOJ M YacToTa KoyieOaHUl B
Koje0aTeIbHOM KOHTYpE, 3aps] M CHla TOKa B TMPOIECCe TapMOHUYECKHX JJIEKTPOMATHUTHBIX KojieOaHUH, (OKYCHOE pacCTOsHUE U
ONTHUYECKasi CHJIa JIMH3BI, TIPU OMHMCAHHUH MPABWIBHO TPAKTOBATh (PM3MYECKUN CMBICI HCIIOIB3YEMBIX BEJIMYUH, X 0003HAYEHUS W EIUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

ONUCLIBATH U3YUCHHBIC KBAHTOBBIC ABJICHUSA U MPOLECCHI, UCITIOJIB3Y (I)I/I3I/IquKI/IC BCJIIMYUHBI: CKOPOCTb 3JICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI U YaCTOTa CBCTA, SHCPrud U HUMITYJIbC (I)OTOHE[, nepuoa Imojrypaciazga, SHCPrusd CBA3W ATOMHBIX SAACP, IIPU ONMMCAHUU IMPABUIIBHO
TPAKTOBATbH (1)H31/I‘-I€CKI/H>'I CMEICJT HCIIOJB3YEMBIX BCJIMYUH, HUX 0003HaUYeHHS U CAWHUIBI, YKa3bIBaThb q)OpMy.TIBI, CBA3BIBAIOIIUEC JAHHYIO
(I)I/I3I/ILICCKYI0 BCJIIMYUHY C APpYTHUMU BCINYNHAMU, BBIYHUCIATH 3HAYCHHUC (I)HSH‘ICCKOIZ BCIIMYHHEI;



aHAIU3UpOBaTh (PU3MUECKUE TMPOLECCHl M SIBIEHHs, HWCHOIb3ysd (U3MYECKHE 3aKOHbl W NPUHIMIBL 3akoH OMa, 3aKOHBI
II0CJIEIOBATEIBHOTO U MApaJUIeNbHOTO COEJMHEHUS IPOBOJHUKOB, 3aKOH JIxoyns—JIeHna, 3aKOH JIEKTPOMarHUTHOM MHAYKLUH, 3aKOH
IPSIMOJIMHEMHOIO PaclpOCTPaHEHMs] CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBl IIPEJIOMIICEHUS CBETa, YypaBHEHHE OMHIUTENHHA s
doro3dexra, 3aKOH COXpaHEHMs FHEPIUHU, 3aKOH COXPAHEHMs UMITYJIbCA, 3aKOH COXPAHEHMs AJIEKTPUUYECKOIO 3apsjia, 3aKOH COXpPaHEHUs
MaccoBOr0 4YHCJa, MOCTyJaTrbl bopa, 3aKOH pagMOaKTHUBHOIO pacmaja, MPH STOM pa3iuyaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUS (TPaHULbl, 00JIACTH) IPUMEHUMOCTH;

OIpCACIIATh HAITPABJIICHHUE BEKTOPA HHAYKIIMW MAarHMTHOI'O ITOJIA IIPOBOAHHKA C TOKOM, CHJIBI AMnepa 1 CHUJIbI HopeHua;
CTPOUTDH U OIIUCHIBATDH I/I306pa)KeHI/Ie, CO31aBacMoOC€ IIIOCKHUM 3CPKaJIOM, TOHKOM HHHSOﬁ;

BBINOJIHATH 3KCIIEPUMEHTBI 110 UCCIIEA0BAaHHUIO (PU3UUECKUX SABJICHUN U MPOLIECCOB € UCIOJIb30BAHUEM MIPSIMBIX U KOCBEHHBIX U3MEPEHHIA:
npu 3ToM (popMyIupoBaTh MpodIeMy/3ajjauy U TUIOTE3y YUeOHOIo SKCIIEPUMEHTa, COOMpPaTh YCTAHOBKY U3 MPEUIOKEHHOI0 000pYI0BaHus,
IIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYHWICCTBJIATL MPAMBIC W KOCBCHHBIC H3MCPCHUS (1)I/ISI/IIICCKI/IX BCJIMYHH, IIPHU 3TOM BI)I6I/IpaTI) OIITHMAJIBHBIN CIT0CO0 HU3MCPCHUA U
HCIIOJBb30BaTh U3BCCTHBIC METOAbBI OLICHKHU HOI‘peH_IHOCTeI\/’I I/I3MepeHI/II71;

HcciacaoBaTb 3aBUCHUMOCTHU (I)I/IBI/I‘ICCKI/IX BCJIMYUH C HCIOJB30BAHUCM IIPAMBIX H3MepeHHﬁZ Ipru 3TOM KOHCTPYUPOBATH YCTAHOBKY,
q)HKCI/IpOBaTI) PE3YIbTAThL HOJ'Iy‘-IGHHOfI 3aBUCHMOCTH (1)I/ISI/I‘~IGCKI/IX BCJIIMYHUH B BHJC Ta6J'II/IH u I’pa(i)I/IKOB, ACJIaTh BBIBOABI IO pE3yJibTaTaM
HUCCICO0OBAaHUA,

CO6J'IIO,I[aTI> ImpaBujia 0e30IMacHOro Tpyda Ipu IIPOBCACHHUU HCCIIEAOBAaHUM B paMKax yqe6Hor0 OKCIICPUMCHTA, yqe6Ho-
HCCJIeI0OBATEIbCKOMN U HpOGKTHOfI ACATCIIBHOCTU C UCITIOJIb30BAHUEM U3MEPHUTCIIbHBIX YCTPOﬁCTB u na60paT0pH0r0 060pyI[013aH1/151;

pewath pacy€THbIC 33a4M C SIBHO 33JaHHONW (PU3NYECKON MOJIENbI0, UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHaIM3a
yCIIOBUS 337aud BBIOUPATh (PU3UUYECKYIO MOJEIb, BBIACHATH (PU3HUECKHUE BEIUYUHBI U POPMYIbl, HEOOXOAUMBIE ISl €€ pelIeHUs], TPOBOAUTH
pacy€Thbl U OLIEHUBATh PEATLHOCTH IMOJYYEHHOTO 3HAYeHUs (PU3NUECKOM BETHUNHBL;

peliaTh KAa4€CTBCHHBIC 3aa4u: BBICTPAUBATH JIOTHYCCKU HCIIPOTUBOPCUYNBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMECPHOCTHU U (I)I/IBI/I‘—IGCKI/IG SABJICHUS,



UCIIOJIb30BaTh IPU pPEIICHWH YYEeOHBIX 3a/Ja4 COBPEMEHHble HWH(GOPMAlMOHHBIE TEXHOJOTHH Uil TOHMCKA, CTPYKTYPUPOBAHUSA,
MHTEPIIPETAllMU U TPEACTaBICHUS Y4eOHOM M HAyYHO-TMOMYJISPHON HH(OpPMAIMK, MOJYYEHHOW U3 PA3IUYHBIX HCTOUYHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMyl0 HH(POPMALHUIO;

OOBSICHATH TPUHIIMITBI JEHCTBUS MAIIH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3anNyarh yCIOBUS MX 0€30MacCHOTO HCIOJIb30BAHUS B
IIOBCEIHEBHOM JKU3HY;

MPUBOJIUTH IPUMEPHI BKJIa/la POCCUNUCKUX U 3apyOexHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, B O0OBSICHEHUE MPOIECCOB OKPYKAIOLIETO
MHpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETHYECKUE 3HAHUSA 1O (M3MKE B TIOBCEAHEBHOW XH3HHM JUIs oOecrieueHHst Oe30MacHOCTH IMpH OOpameHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAaMU, JUIsl COXPAHEHHUS 370POBbsl U COOJIOJEHHUS] HOPM 3KOJIOIMYECKOIO MOBEJCHHS B OKpY’KaIOLIEH

cpene;

pa6OTaTb B I'pynne C€ BbIIIOJIHCHUCM pPA3JIMYHbIX COLUAJIBHBIX poneﬁ, IIAaHUPOBATb pa60Ty T'pYIIibl, PAallMOHAJIBHO PpacpeaCIsATh
0053aHHOCTH U IJIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CUTYyalHAX, aACKBATHO OLICHMBATL BKJIAJ KaXXJI0r'o M3 YYAaCTHHUKOB I'DYIIIBI B
peaicHuc paCCManHBaCMOﬁ HpO6J’ICMLI

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konu4yecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM unpposbIie
Ne n/m P Kourpoabuble IIpakTHyeckue (1udpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bu6nmmoreka [JOK
11 ®u3KKa ¥ METOJIbl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2

Paznesn 2. MEXAHUKA



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

2.1

2.2

2.3

Kunematuka

Jmnamuka

3aKOHEI COXPAaHCHUS B MCXAaHUKE

Hroro no pasaceiny

18

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

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

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

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEPMOHHAMHUKH 10 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEILIECTBA. 5 bubnuorexa [JOK
' ®Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJINHAMUKA
bu6mmoreka [IOK
41 IEKTpOCTATHIA 10 https://m.edso0o0.ru/7f41bf72
49 [TocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnnoreka [JOK
' pa3IMYHBIX Cpenax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnmnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuoteka [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 i
DUCMEHTEI KBAHTOBOH OIITHIH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubmorexa [JOK

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



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

4.3 ATOMHOE PO 5

Hroro no pazueny 15

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

Pa3pea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7

Utoro no pazneny 7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Pa3nea 6. OBOBLIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
6.1 Obodmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41c97c
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