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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 06a30BOro YpoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil mporpaMMbl BOCHHTAHHUS U KOHUENIMH MPENoJaBaHUsl y4eOHOTro
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanumu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue TporpaMMbl 1O (pU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢usnkKe Ha Oa30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYEHHs, a TAaKKe YUYUTHIBAET HEOOXOAMMOCTh pPEaH3allH MEXIPEIMETHBIX
CBs3el (PU3MKM C EeCTEeCTBEHHO-HAyYHBIMHU YyueOHBIMU IpeaMeTaMu. B Hell ompexpenstorcs
OCHOBHBIE IIEJIM M3y4YeHHs (U3UKM HA YPOBHE CPEIHETO OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKM Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHus.

®u3rKa Kak HayKa 0 HauOoJjee O0IUX 3aKOHAX MPUPO/IbI, BHICTYIIAS B KAUECTBE yueOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
[konpHBIH Kypc (GU3UKM — CHCTEMOOOpA3YIOIIUN [Jisi €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBICHUMN, U3y4aeMBbIX
XUMHUeH, Ouonoruei, pusnueckoir reorpadpueil u actpoHomueil. VMcnonab3oBaHWe W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3nKH 1151 ypOBHS CpeIHEro o0Iiero oopa3oBaHus MOJIOKEH Pl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM € HEl KypC SBISETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (PUBHKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuszanus npeanoiaraeT UCIoJIb30BaHUE T'YMaHUTapHOTO
noTeHnuanta GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO C IIHPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs MOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUs,
MOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHbI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPo0JIeM paliOHaIbLHOTO MPUPOAOIOIB30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiero odpazoBaHUs
SBISAIOTCS (u3MUecKkue Teopuu ((pOopMHpPOBaHHE NPEACTABICHHA O CTPYKType HOCTPOCHUS
buznueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
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NPEICTAaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONMUCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOIX0 B Kypce (PM3UKU pealln3yeTcs MPEXIe BCETO 3a CUéT
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usuke oOBEAUHEHBI B OOIIMHA CITHMCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAHUS U OCHAleHHus Kabuneta ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.
Bonbmoe BHUMaHKE yenseTcsl pelIeHHIO pacu€THBIX U KadeCTBEHHBIX 3a1ad. Ilpu saTtom
JUTSL PacYETHBIX 3a]1a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (pU3MUECKON MOJAEIBIO,
MO3BOJIAIOIINE MPUMEHSITh W3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KaK W3 OJHOrO pasjena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3NYECKUX SIBJICHUA M TIPOIECCOB B
OKpYXKarolle >KU3HH, Tpedyromue BbIOOpa (U3MYECKOW MOIENU ISl CUTyallud MPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTA00paTOPHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUYECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.
JleMoHCTpaliiOHHOE 000py/IOBaHWE (POPMHUPYETCS B COOTBETCTBUM C TPUHIIMIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYUECKUX U (PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.
JlaboparopHoe 000OpyaOBaHUE ISl YUEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyrBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JTAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4€HUs GUUKU B 00I1IeM 00pa30BaHUU SBIISIFOTCSA:
e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYAIOIIMXCS K HAYYHOMY HW3YYECHUIO
NPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pPe3ysbTaTa W3Y4eHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBICHHSI C UCIIOJIb30BaHUEM (DU3MUYECKIX 3HAHWHA U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (QU3UKHU JUIsI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTmxkenune 3TUX Iieseld oOecreurBaeTCsl pelieHHeM CIEAYIoIUX 3a7ad B Ipoliecce
U3y4eHHs Kypca GU3MKU Ha YPOBHE CpeHero o01iero o0pa3oBaHus:
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e [puOOpeTeHue CHCTEMBbl 3HAHUH 00 OOMMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMHA MNPUMEHATh TEOPETUYECKHE 3HaHMs M OOBSICHEHUS
(Gu3nyecKkux SBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUS pa3IM4YHBIX 337ay C SBHO 3aJaHHOM (U3UUECKOU
MOJIENIBIO, 3aJay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIEINY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeay;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpOpeTanud  HH(pOpMaruHu,  ONpeleeHUs
JIOCTOBEPHOCTH IOJY4EHHOT'O pe3ysbTara;

® CO3/IaHUE YCIIOBHH JJISl Pa3BUTHs YMEHUI MPOEKTHO-MUCCIIEA0BATENBCKOM, TBOPUECKON
NeSITeTTHHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme no Gu3nke nepeyeHsb J1adopaTOPHbIX U MPAKTUYECKUX paboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTEJb JI€laeT BbIOOp IMpOBeAEHUs 1a0opaTOpHbIX paldoT U
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 24 ot 07.05.2024. UcnonHutens: Cagpikos J1.M. 0 AIEKTPOHHbINA
CtpaHunua 4 n3 26. CtpaHnua cosgana: 07.05.2024 17:59 =¥ TATAPCTAH



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckne
3aKOHBI ¥ TeOpUH. [ paHUIIbI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.
Ponp m Mecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpPa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOICH.
Llemoncmpayuu
Anasiorossle ¥ HU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTeMBbl KoopauHaT. CiokeHue nepeMelieHui u
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONM TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe naBmxXeHue. J[BH)kKeHHE MaTepuaibHOM TOYKM IO OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue ycTpoiicTBa U TPAKTUYECKOE MPUMEHEHHUE: CIUIOMETp, JABM)KEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hampasnenne ckopocTH npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3y4yeHne HEpaBHOMEPHOIO JBUKEHHUSI C LIENbIO ONPEAEICHUS MTHOBEHHONW CKOPOCTH.

HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBW)XXEHHMH C
HAYaJIbHOM CKOPOCTHIO, PABHON HYJIIO.

W3ydeHne ABMKEHUS LIapUKa B BSI3KOM JKUJIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpManbHbIEe CUCTEMBI
OTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cwi. Bropoit 3akoH HerooTona miist
MaTtepuanbHOU Touku. Tperuii 3akoH HploTOHA 1151 MaTepHalIbHBIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuna tsoxectu. [lepBas kocMudeckasi CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.
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Tpenune. Bunabl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koagouuuent tpenus. Cuna conpoTHBIECHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT Cubl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOAIIUITHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

WccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B MPY)KHUHE U PE3UHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue yciioBuil paBHOBECHUS TBEPJIOTO TeJla, UMEIOILET0 OCh BPAICHHUS.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJIBI.

Kunerndeckasi sHeprus MaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas SHepTUs ynpyro aeGopMUpOBaHHON MPYKUHBI.
[ToTeHnmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoMCTBAa M INPAKTHUYECKOE NMPHUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHrne aOCOMIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W pabOTHl CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMeEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka ¥ TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBwxkenue. JJuddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEH W TBEPABIX Tel U OOBICHEHHE CBOWCTB
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BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KoindyecTBo BellecTsa.
[TocrosinHast ABorazpo.

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

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uaealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'padudeckoe mpeacTaBieHe U30MPOIIECCOB: H30TepMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbita [lTepha.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUil 00b&éMa
KOMHATBI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUSA Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss SHEprusi 0AHOATOMHOIO
U7eanbHOro raza. Buael Teronepenaun: TEIIONPOBOAHOCT, KOHBEKIUS, U3Ty4eHHE. Y IeTIbHas
TEII0EMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue o0 anmabatHoM mnpouecce. I[lepBblii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOT0 3aKOHA TEPMOJAMHAMUKU K H3omporeccaM. ['padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

Tennoble MamuHbl. [IpuHIUIB! 1eHcTBUS TEMIOBBIX MaluH. [IpeobpazoBanus sHEPIUn B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [ukin KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHSL. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPIUU Tella MpPU COBEPIIEHUH pPabOThI: BBUIET MPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHAeHcamus. Vcmapenme u  kumeHue. AOCOMIOTHasS U
OTHOCHTEJIbHAS BIIAXKHOCTb BO3AyXa. HackleHHbI nap. YaenpHas TeIoTa napooopa3oBaHuUs.
3aBUCHUMOCTb TEMIIEpATyphl KUIIEHUS OT JaBJICHHUS.
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Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W Kpuctauzauus. Y IeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAJIOPUMETP, TEXHOJOTMHU IOJIYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pasnen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnexTpuzauusi Ten. OJNEKTpUyecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsifOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kymona. TodeuHslil  snekTpuyeckuil — 3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh saekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmyeckoro mons. Ilorenuman. Pa3HOCTh NOTEHIUANOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DnIeKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue yCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIUI JCHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.

DneKTpocTaTHIECKast 3allnTa.

JIN3IeKTPUKHY B AJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  2JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTOSHUS MEX]ly HUMU U AUAJIEKTPUUECKOI MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

ONEKTPUYECKUN TOK. Y CJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTosIHHBII TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DneKTpuuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BElIEeCTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) 2JIEKTpUIEcKoi renu. KopoTkoe 3aMbIkaHUeE.
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DneKTpOHHask MPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJIIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPUMECHAass HPOBOJUMOCTb IOJYIPOBOAHHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHHUKOBEBIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBaxX 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKUil TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENbHBIA pa3psia. MoaHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN 1MOJI, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

[IpsiMoe m3MepeHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOE 3aMbIKaHHE TallbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 37EKTPOIUTOB.

M ckpoBo# paspsa v IPOBOAMMOCTD BO3AyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne HNEKTPOABIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnusie nousimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (pakT, rumores3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYEeCKHe (DYHKIIMH: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHHE B )KMBOW Mpupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEaul, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUUECKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBa METAJIOB, JIEKTPOJIUTHYECKAs JUCCOLUALNS, TaIbBAaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUH C UCIOIBb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHMKE, TMOJIIUITHUKH, HCIIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHus, mapoBas TypOuWHa, OBITOBON
XOJIOJWIIBHUK, KOHAUIMOHEP, TEXHOIOTUHU MOJIy4Y€HHUs] COBPEMEHHBIX MAaTE€pPUaIoB, B TOM YHCIIE
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HAaHOMATEepHaloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHUYecKas  3allluTa,  3a3€MJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, AJIEKTpOHArpeBaTesIbHbIE MNPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuThl. B3anMojelWCTBHE IOCTOSIHHBIX MAarHuToB. MarHuTHoE IIOJe.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT Cynepno3UIIMM MarHUTHBIX MOJEH. JINHUM MarHUTHOM
uHayknuu. Kaptuna amHui MarHiTHOM MHYKIIUU TTOJIS IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM MHIYKIIMM MarHUTHOIO TOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOI'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMoielicTBrie MPOBOJJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaslieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

SIBneHue nsnekTpoMarHuTHOM uHAYKUMH. [lOTOK BekTOpa MAarHUTHOM WHIYKLHH.
DIEKTPOABMKYIIAS CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHaykuuu dapazes.

BuxpeBoe snekTpuueckoe Mmose. DNEKTPOJABMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHUE CAMOUHIYKIIMH. DJIEKTPOIBIKYINAS CHJIa CAMOUHYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYHIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX YaCTUII, UHTYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHre caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yueHne MarHuTHOTO TNOJIsI KATYIIKH C TOKOM.

WccnenoBanue neicTBUSI TOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Paznes 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHble KOJ1€O0AHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apMoHMuUeckue
koneOanus. Ilepuon, uacrora, ammautyna u  (asa konebGanuil. IlpyXMHHBI MasTHUK.
MareMaTiueckuii MasTHUK. YpaBHEHHME rapMOHMYEecKHX KkojeOanuil. [IpeBparienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATHHOM
KoJIeOATEeIbHOM KOHTYype. AHAIOTUsl MEXJy MEXaHMYECKMMH M 3JIEKTPOMAarHUTHBIMU
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kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICabHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxammuX KojeOaHUsIX. BeIHYXIeHHbIE MEXaHHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusl.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJIICHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTMYECKME PUCKM NpPU NPOU3BOACTBE 3JeKTpodHepruu. KynbpTypa wucnosp3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DSJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojaeOaTeIbHOM CUCTEMBI (MPYKUHHBIN WM MaTeMaTUYeCKHUI
MasITHHK).

HaGuroieHne 3aryxaronux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuworpaMmbsl — (3aBUCMMOCTH  CWJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3IIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopenb JIMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

HccnenoBanue 3aBUCMMOCTU IIEPUOA MAJIbIX KOJI€OaHU rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpaneHus. [lepuon. CkopocTh pacpocTpaHeHus
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHas
opueHTanus BekTopoB E, B, V B asnextpomarauutHoil BoiHe. CBOMCTBAa 31EKTPOMArHUTHBIX
BOJIH: OTpaXKCHHE, IMpeJoMJIeHHe, moispu3anus, audpakuus, uHrepdepenuus. CKoOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIeKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHLIMIIBI pagUOCBS3HU U TeNEBUACHUA. Pagronokanus.

DNeKTpOMarHUTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HabmioneHue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonienue nntrepdepeHny u AMPpakiiud MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.
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HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOM M YacTOTOM
Kosie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeiiHOe pacipocTpaHEHHE CBETa B OJHOPOIHOM cpelie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxxeHHs cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroa MOJIHOrO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobupatomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHUYECKasi CHJla TOHKOM JInH3bI. [locTpoeHune n3o0paxeHuili B coOMparomux U pacCenBarOIINUX
auH3ax. PopMyIia TOHKOW JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Hutepdepenius cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HaOJI0IeHNsT MAKCHMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(pA3HBIX
KOI€PEHTHBIX UCTOUYHHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoWCTBa W MpPAKTUUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToammapar,
IIPOEKLIMOHHBIA ammapar, MHUKpPOCKOI, TEJECKOIl, BOJIOKOHHAs OINTUKA, JU(PPAKIMOHHAsS
pEIETKA, TOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoOCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
npuOOpBI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

HccnenoBanune CBOMCTB N300paKeHUI B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nugpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnoie pabomuol

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cielIHAJIBLHONH TEOPUH OTHOCHTEIBHOCTH
['paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOXYJIL CKOPOCTH CB€Ta B Bakyyme, IPUHLUI
OTHOCHUTEJIBHOCTH DWHINTEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHH U COKPAILIEHUE JITHBI.
OHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PENSATUBUCTCKOMN YaCTHUIbl. DHEPrus MOKOSL.
Pazgen 7. KBantoBas ¢pusuka
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Tema 1. Dnemernmeol K6arnmoeoi onmuxku

®otonbl. Dopmyna [lnanka cBs3u sHEPrUM POTOHA C €r0 YACTOTONH. DHEPTUS U UMITYIIbC
dortoHa.
OtkpeiTue u wucciaenoBanne Goroadpdekra. Omnbitet A. I'. CromeroBa. 3aKoHBI
doroaddekra. YpaBuenue Ditnmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpoOIiCTBaA M MpakTHUECKOe NpUMEHeHHe: (poTodnaemMeHT, (OTOAATUUK,
CoJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
DoTo3dheKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -dactui. Ilnanerapnas
Mozenb atoMa. [locrynarsl bopa. U3nydenne u nornomenue (GOTOHOB IpU MEPEXOe aToMa ¢
OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buabl cnextpoB. CHekTp ypOBHEHl SHEpruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaan3M.
CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.
TexHuueckue yCTpOMCTBA W NIPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbI aHaIu3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmonenne nuHelyaThIX ClIEKTPOB U3ITYUECHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi
HaGnronenue nuHeyaToro crekrTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIIUE  CIOXKHOCTH CTpOEHHS  sA1pa. OtkpsiTHE
paaroakTuBHOCTH. OnbITEL Pezepdopaa nmo onpeneneHno coctaBa pagioakTUBHOTO U3ITY4EHUS.
CgoiicTBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHAa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
paZvoaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHNEKTHUBBI  SAIEPHOI
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI STAEPHOM SHEPTETUKH.
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTozab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHTaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.

TexHuueckue ycTpoicTBa M NMpakTHUECKOe MPUMEHEHHE: J03UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CY€TYrK HOHU3HUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanue TpekoB vacTuil (10 TOTOBBIM oTorpadusim).
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Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3NKH

Otanbl  pa3BUTHS  acTpoHOMuHW. I[IpukiagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. ConneyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTePUCTUKH. JlMarpaMMa «CIEKTpalbHBIA KJIAaCC — CBETHUMOCTbY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocjea0BaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJlHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoif. 3akon XaO6na. Pazberanmwe ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o01marmniee noBTOpeHne

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
ATUYECKON cdepax [eATeNbHOCTH YeNIOBeKa, POJdb U MeCTO (U3UKH M acCTPOHOMHH B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (HOPMHPOBAHUU
npezcTaBiIeHuit 0 pU3NYECcKOl KapTUHE MUpa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIEHUIN O IPUPO/IE.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcss ¢ Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4YHbIH (haKT, rumoresa, (Qu3nMdeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKYU TOJO0MS TPEYTOJIbHUKOB, ONPEIEICHUE IUIOIAaIU TIIOCKUX GUryp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MHpUpojie, KojeOaTelbHbIE IBHUKEHUS B
JKUBOM TIpUpOJIE, ONTHUYECKUE SIBIICHUS B JKUBOM MPHUPOJE, NEHCTBUE pagualiy Ha >XUBBIC
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOTIOCA 3€MJIM, 3aJI€KH MArHUTHBIX PyHA, POTOCHEMKA 3eMHOM
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonozus: MTMHUM DJIEKTPOIIEpEiad, T€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
IPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi 6aTapes.
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IIVTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECHEYHTHh  JOCTHKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS yueOHOTO mpenmMera «Dusmkay AOKHBI OTPaKaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBbHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIlpaBJIeHUH BOCIUTATENbHOMN JESTEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

Cc(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

IOPUHATHE TPAAULMOHHBIX OOLIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IIEHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;

yMEHHUE B3aUMOJICHICTBOBaTh C COLMAJbHBIMU HHCTUTYTaMH B COOTBETCTBUH C MX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKON UAEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKEHMSIM POCCHMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNUBOIO OYAyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUYECTBA, MPUCYLIETO
¢buznueckoil Hayke;

5) Tpy10BOro BOCIIUTAHUSA:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JESTeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymieit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa3oBaHHIO B 00jacTu (PM3MKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJBHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JEWCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
1esiell yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;

pacliupeHHe OIbITa JIeATENIbHOCTH HKOJOTMYECKON HamnpaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:
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c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HPU3UIECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOU NIeATEIHHOCTH, TOTOBHOCTh B MPOIECCe M3YUCHHS (DU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITeIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 331aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBbHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIHTATOB LEISAM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JAESITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IETh HAYyYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSTUAMH W MeToAamMH (pu3mdeckoin
HAYKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
(Gu3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3a]1a4
buznyecKoro coaepxKaHus, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHMsI, €r0 HMHTEpIIpETaIluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3JIJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMETPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/Jaud B 0OpPa30BATEIHHOUM ACSATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 0 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE AThbTEePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TOTy4YeHHUS WHMOpPMAUU (PU3NYECKOTO COJIEPKaHUsI U3 HCTOUYHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIBHO OCYIIECTBJIATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIui0 |
MHTEPIIPETAINIO HHPOPMALINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH IOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CpeACTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a/Jad C COOJIOJEHHUEM
TpeOOBaHUI SPTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMaLIMOHHON OE€30M1aCHOCTH;
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CO3/1aBaTh TEKCThl (U3NYECKOTO COJACPKAaHUS B pa3UYHBIX (opMmarax ¢ y4EToMm
Ha3Ha4YCHWs HMHQPOPMAIMK W IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIbHYIO (opMy
MMpEaACTaBJICHUA U BU3yaJIU3alluH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESTEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYaTh KOH(IMKTEHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

IIOHUMAaThb U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW ¥ UHIAUBHlyalbHON pabOThI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ NOCTH)KEHHIO: COCTaBIATH IUIAH JEHUCTBUM, PAaCHpPEleNaTh POJIA C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJUiaraTb HOBBIE IIPOEKTHI, OLICHWBATH WAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITH IMMO3HABATEIbHYIO AEATEIBHOCTh B 00JacTH (U3MKUA U
ACTPOHOMMH, BBISBIATH IIPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS Pacu€THBIX M KAayeCTBEHHBIX 3a/ady, IUIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacmupsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYIUIMH B 00JacTU (PUBHKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;
MCIOJIb30BaTh IPUEMBI peIeKCUU 1711 OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHMUS;
YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIIECHNUS 10 UX CHHKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB JAEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.
B nporuiecce 1O0CTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOEHHUS MPOrPaMMBbI IO (pU3UKe AJis
YPOBHSI CpeAHero obuiero oOpa3oBaHusi y 0OydYarOIIMXCsl COBEPIICHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonui chopMUpPOBaHHOCTD:
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CaMOCO3HaHUsI, BKIIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpEryJIMpPOBAHUS, BKJTFOYAIOIIIET O CaMOKOHTPOITb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIDKECHHIO IENTd U yCIexy,
ONTUMU3M, MHUIITUATHUBHOCTb, YMCHUC HeﬁCTBOBaTb UCXOods1 U3 CBOUX BOSMO)KHOCTCI;'I;

OMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh AMOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUN OGH_IGHI/ISI, CIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHULIO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTh BHICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHHUIBI TPUMEHEHUS W3YUEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucreMa oTcuéra, aOCOJIOTHO TBEPIOE TEJO, MACAIbHBIN TIa3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] HpU pELIEHUU
bu3nueckux 3anay;

pacnio3HaBaTh (PU3NYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MaJCHUE TeT,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLus, B3auMoneucTsue Tei, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJl, MU3MEHEHHE o0bEMa Ten MPH HarpeBaHUU
(oxJaKJIeHNHN ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIU3aus,
KWUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
COCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B H30IpoLeccax, IEKTpU3aLUs Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, MCIIOJIB3Ys (PU3UUYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHEeTHYeCcKas
SHEprus, NOTEHIMaJbHAs SHEPrus, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCThb; MHpHU
ONMMCAHWU TMPABUIBHO TPAKTOBaThb (DU3MUECKUH CMBICH HCHOJIb3YEMBIX BEIMYMH, HX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUNYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHMS, HCIIOJIB3YS
¢usznuyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprusi, pabora rasza, Kod((UIKEHT MOJIE3HOTO JIEHUCTBUS TEIJIOBOTO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYeHWS M EIUHMIIBI, HAaXOJIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONKCHIBATh HU3yYEHHbIE 3JIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONIb3ys (PU3NUECKUE BETUUMHBL AJIEKTPUUYECKHM 3apsijl, dJIEKTPUUYECKOe oI,
HANpsDKEHHOCTh TIOJIS,, MOTEHILMal, pPAa3sHOCTh IOTEHIMAJIOB; MPU ONUCAHUM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, UX OOO3HAuUeHHs M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIUMUMHY C JPYTMMU BETUYUHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3yS (DU3MUYECKHE 3aKOHBI U
MPUHIMUIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonbl HploTOHa, 3aKOH COXpaHEHUSA
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MEXaHUYECKON DHEPIUM, 3aKOH COXPAHEHHUs UMITYJIbCA, IIPUHLIMII CYIIEPIIO3ULIUN CUJI, IPUHIUIT
paBHOIIPABUS MHEPLUAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBSA3b CPEAHEH KHHETHMYECKOW DSHEPIMM TEILIOBOTO JBUKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TemIiepaTypoi, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUs
ANIEKTPUYECKOTrO 3apsifa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHUE U YCIIOBUS (IPaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ISHCTBHUS MALIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3yInyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHIO (DU3MUYECKUX SBJICHUH U TPOLIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, @pu 3ToM  (HOpPMYIHPOBATH
npobinemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcoOuUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCUMOCTU MEXIY (U3MYECKUMHM BEJIMYMHAMM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThI
HOJYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BHJE TaOiMILl M rpadUKOB, AeaaTh BBHIBOJbI
10 pe3yJIbTaTaM MCCIIEIOBAHNUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpU MPOBEJCHUM HCCIENIOBAaHMM B paMKax
y4eOHOIr0 JKCIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM U  IPOEKTHOW JAEATENBHOCTU C
UCIMOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOICTB U J1aOOPaTOpHOTo 000pyI0BAHHUS;

pemarh pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJeNblo, MCIONb3ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4l BIOUPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
HPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYecKoi BEIMUHHBI,

pemaTh KauyeCTBEHHBIC 3a/1aud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXIeHUI ¢ ONOpoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCIOJIb30BAaTh NPU PELIEHHMM Y4eOHBIX 3aJad COBPEMEHHblE HH(OpPMalMOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAyYHO-MIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

IPUBOJUTH NMPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHYECKWE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpalleHUH ¢ MPHUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM DKOJIOTMYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IIAaHUPOBATh paboTy
IpyNIbl, palMOHAIbHO pacHpeneNsTh OOS3aHHOCTM U IJIAHUPOBATh JESATENbHOCTh B
HECTAaHJAPTHBIX CUTYallMsAX, aJ€KBATHO OLICHHUBATH BKJIAJ KaXKIOTNO M3 YYACTHUKOB IPYIIBLI B
pellIeHne paccMaTprUBaeMOi IPOOIIEMBI.

K koniy o0yuenus B 11 kJjacce npeaMeTHbIe pe3yilbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
NeSITeIbHOCTH JIF0/IeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHUHBI MUDA;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3UUECKUX MOJENel: TOYEeUHBIH
JJIEKTPUYECKUN 3apsi, JIyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SACpHAas MOJEIb aroMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO Si/[pa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (IIPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA U KBAHTOBOW (PM3MKH: JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
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XUMHUYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, JJICKTPOMArHUTHAs
UHAYKIMS, JACWCTBHE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYLIUICS 3apan,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPasKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsl U UICKYCCTBEHHAs PaIlOaKTUBHOCTD;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUUYECKUHM 3apsij, CcHjla TOKa, AIIEKTPHUYECKOe
HaNpsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MMOTEHIIMANIOB, 3JIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MArHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KoyieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TAPMOHUYECKUX 3IIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cuila JMH3bI, NP OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIOJIB3YeMbBIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUUHY C APYTUMHU BEJIMUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3UUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyNnbC (OTOHA, TEPHOJ IOJypaclaja, SHEPTUs CBA3M aTOMHBIX SAEp, MPH ONHCAHHUU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIHYMH, UX OOO3HAYCHHS U
SIMHMIIBI, YKA3bIBATh (OPMYJIBI, CBSI3BIBAIONINC TAaHHYIO (DM3MYECKYIO BEIIMYUHY C JIPYTHMH
BEJIMUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUECKUE MPOLECCH U SBJICHUS, HCIONB3Ys (DU3MUECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENIbHOTO U MAPAICIBHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLIMH, 3aKOH
NPSIMOJIMHEHHOTO PacIpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, YypaBHeHHME OWHINTeHHa 111 Qorodrddexra, 3aKOH COXPAHEHUS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI HMMIYJbCa, 3aKOH COXPAHEHUSI DIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaThl bopa, 3aKOH paJnOakTUBHOrO pacmajaa, IpU 3TOM pa3iudarhb
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCJIOBUS (TPaHMIIBI,
o0jacTi) IpPUMEHUMOCTH;

OTIpE/IeNIATh HAIpPaBJIICHWE BEKTOpAa MHIYKIUM MArHUTHOTO TOJSI MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOE TNIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBITMIOJHATh 3KCIIEPUMEHTHl 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M IPOLECCOB C
UCIIONIB30BAaHMEM TPSAMBIX W KOCBEHHBIX HU3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh TIPSIMbIE M KOCBEHHBIE H3MEPEHHUS (U3UYECKUX BEIUYWH, TPH STOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKHU
MOTPENIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCTIOIB30BAaHUEM MPSIMBIX H3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
bu3MYeCKUX BENWYMH B BHAE TaOMUI] M TpauKOB, [elaTh BBIBOABI IO pe3yiabTaTam
HCCJIEJIOBAHMUS,

coOnrofaTh mpaBuiaa O€30MacHOTO Tpyda MPU NPOBEACHHHM HCCIEIOBAHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3WYECKOM MOENbl0, HCIOJIb3Ys
dbusznyecKre 3aKOHBI M IPUHIIUIIEI, HA OCHOBE aHAJIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
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MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
MPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKO BETHUNHBI,

peliarb KayeCTBEHHbBIC 3aJlayd: BBICTPAMBATL JIOTUYECKH HENPOTHUBOPEUYMBYIO LIENOYKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCTOJIB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPHpPETAlUU M IPEACTaBIeHUs] y4eOHOU u
HAYYHO-TIOMYJISIPHONW HMH(OpMAIMM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIy4aeMyro HH(OpMaLINIO;

OOBSICHATH PUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCHOIb30BaHUs B TOBCEIHEBHOI JKU3HU;

NPUBOUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpY KaIOLEel cpee;

paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, TUIAHUPOBATh PaboTy
IpyOIbl, palUOHAJIBHO pacHpelesiTh OOA3aHHOCTM U  IUIAHUPOBATh JEATEIBHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIbI B
pelIeHrne paccMaTpUBaEeMON TPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
Kosan4yectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne i/l Konrpoabubie IIpakruueckue  (uudposbie)
NPOrpamMMbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
1.1 ®uszrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa [IOK
' A yi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunewaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamuia 7 https://m.edsoo.ru/7t41bf72
bubmuoreka [JOK
23 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.r/7f41bf72
Hroro no pazgeny 18

Paznea 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
’ TEOpPUH https://m.edsoo.ru/7t41bf72
bu6mmoreka [IOK
32 OCHOBEI TEPMOMHAMMUKH 10 ! https://m.edsoo.ru/7{f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 bubnunoreka [JOK
’ ®dazoBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
4.1 JIeKTpOCTaTHIE 10 ! https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN JIEeKTpUYECKHil TOK. TOKH B 12 1 bubnuotexa [JOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
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[NPOT'PAMME

Ntoro no pazgeny 22
PesepBHOE Bpemst 2
OBILEE KOJIMYECTBO YACOB I10 63

[okymeHT co3aaH B anekTpoHHon copme. Ne 24 ot 07.05.2024. NcnonHutens: Cagpikos J1.M.
Crpanunua 23 n3 26. CtpaHuua cospana: 07.05.2024 17:59

Il INIEKTPOHHBIN
=¥ TATAPCTAH



11 KUIACC

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

KonuyectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aeioB U TeM
Ne n/m S — Beero Konrpoasubie IIpakruueckne (uupposbie)
padoThI padoTnI o0pa3oBaTe/bHbIE
pecypcbl
Paznea 1. JIEKTPOJANHAMUKA
11 MaruuTHoe noJie. DIeKTpOMarHuTHas 1 1 3 bubmuorexa [IOK
WHITYKIUS https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA 1 BOJIHbI
721 MexaHn4yecKkue U 3J1€KTPOMATHUTHBIE 9 1 Bbu6moreka [JOK
KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubnnoreka [JOK
2.3 Ontuia 10 3 https://m.edscl){).ru/7f41c97c
Uroro no pazneny 24

31 OCHOBBI CTICIIUATBHOM TEOPUH 4 1 bubmuorexa [IOK
) OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [IOK
4.1 OJeMeHThl KBAHTOBOUW ONTHKU 6 https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.2 Crpocnue aToma 4 https://m.edsoo.ru/7{41c97¢c
but6mmorexa [IOK
4.3 ATOMHOE 5171pO > https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15
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Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7

Uroro no pazneny 7

bu6nmoreka [IOK

https://m.edsoo.ru/7f41c97¢

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o0maroriee MOBTOPEHHE 4
Uroro no pazneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

bu6nmoreka [IOK

https://m.edsoo.ru/7f41c97¢
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