MyHHIIUITaTFHOE aBTOHOMHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
cpeansisi o0meodpazoBarenbHas mkoja Ne 32
uMeHu 19-ii rBapielickoll CTpenKkoBoi AMBU3UM T. ToMcka
(MAQOY COII Ne 32 r. Tomcka)

PACCMOTPEHO YTBEPXIEHO YTBEPXIAIO

Ha 3aceaHUU Hupexrop MAOY COIIL
METOIUYECKOTO MeTO,[[I/IquKI/IM COBETOM Ne 32 T
00benuHenns MAOY COIII yl%g)hzlgom Ne 32 ° oo T omMera
Ne 32 r.T : Kprokosa M.H.
- tomera potoo1 o1 30.082023  [oeas or 31.08.2023
ITporokon ot 30.08.2023 Ne 349-0
No 1 No 1 )
TMoanucano 1ugpoBoit MOANMCHIO:
MAOY COMI Ne 32 r. Tomcka
Jupextop: KprokoBa Mapust Huxonaesna
Ceprudukar 1eiicTBUTENICH:
¢ 11.04.2023 o 04.07 2024
PABOYASA NTIPOT'PAMMA

yuyeOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

st ooydarormuxes 10-11 kimaccor

Tomck 2023



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoir  Denepanum,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIe IPOrPAMMBI.

Cogepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOyuaromuxcst 10-11 kmaccoB npu oOyueHnn ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Noaxoaa. [IporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peanHu3alli MEKIIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIW M3y4YeHUS (U3UKU HA YPOBHE CPEIHEro oO0Iero odpa3oBaHUs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® I[UIaHUpPYEMbIE PE3YNIbTAaThl OCBOCHUS Kypca GU3uKHu Ha 6a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIAJ] B CUCTEMY 3HaHHM 00 OKpY)KaroIeM MUpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUM ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuyenue GuU3MKu BHOCUT OCHOBHOW BKJIAJ] B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS MPYU BHINOIHEHUH UMHU YYEOHBIX UCCIIEeI0BaHUI.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepual Kypca Gpu3nku 00beJUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NYECKOil HayKH, OCMBICIIEHUE CBS3U Pa3BUTUS (PU3UKHU C pPa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpobdIeMamMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUIN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs NpoOJIeM pPallMOHAIbHOTO IPUPOIONIONIE30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3aluK 3KCIIEPUMEHTAILHONW JesATeabHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJISIOIINE NPUMEHATh HM3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUsS Ha OOBSICHEHHE TMPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaIoIIeH XKu3HH, TpeOyromue BbIOOpa (DU3WYECKOW MOJAENH I CUTyallMH TPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHMsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MPEIMETHOTO KaOuHeTa (DU3MKU WIH B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUUECKHMX TPAKTHYECKUX pPadOT W JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIENOBAHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOrOo OOOpYIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (opMupoBaHHEe HUHTEpeca M CTPEMJICHHS OOYYAIOIIMXCA K HAYYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MHUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUEe MPEACTaBICHUN O POIM (PU3UKU ISl PA3BUTHSL IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsSIX, BKIIOUAsk MEXAHUKY, MOJIEKYJSIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUSA Ui OOBACHEHUS
Gu3nuecKkux SBIEHUM B MpHpoJe M JUIsl TNPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a/Jad C SBHO 3aJaHHOIN (u3nyeckoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeay;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEPUMEHTOB,  aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OmpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUHN /ISl pa3BUTHsI YMEHUH NMPOEKTHO-UCCIIEI0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHB) Ha YpOBHE CpeaHEro oOiero oOpa3oBaHUS
orBoautcst B 10 kiacce — 68 yacoB (2 yaca B HEIETIO)
B 1 1(rymanur) kinacce — 68 yacoB (2 yaca B HE/IETIO)

B 11(TexH) kmacce - 102 gaca (3 yaca B HeZIelNIO)

[Tpennaraemslii B mporpamme 1o (Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHJOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpPOBEAEHUS J1a0OpaTOpPHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaronuXcsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS MIPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. | paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Ponp u mecro ¢usuku B (HOpPMHUPOBAHMM COBPEMEHHOM HAy4yHOM KapTHUHBI MHpa, B
IPAKTUYECKON AESTEIbHOCTH JIIOEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHUS MaTepUAIbHONW TOUKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe nBmxeHue. [[BUkeHHEe MarTepUalbHOW TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHudyeckne yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CIUIOMETp, IBUKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEePUCTHUK JBUKCHUSI.

[IpeoOpazoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpOoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTH npyu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
W3ydeHne ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HetoToHa. HEpLManbHbIE CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproToHa 711 MateprualibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kospdumument tpenus. Cuina conpoTUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUUYECKOE NPUMEHEHUE: NOJIIMIIHUKY, JIBUXKEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUU.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMIyJbca Tea. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABM>KEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPrUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH M UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BemecTBa. MoJenu CTpOCHHs Ta30B, JKMIKOCTEH M TBEPABIX Tel M OOBSACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaudecTBo BemiecTsa.
[locTostnHas ABoraspo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOPHH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe mpeacTaBiIeHne N30MPOLECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeEllecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHATBHI, IABJICHHS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIS1 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO
UJEaNBbHOr0 raza. Buael Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKLNS, U3Ty4EHHE. Y AeIbHas
TEIIOEMKOCTH BellecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3oMpolieccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeIIOBBIX MammmHaxX. KoaddunueHT monesnoro nerctBus TerioBo MamuHbl. [{ukn Kapho u
ero Kod(hPUIMEHT MOJIE3HOTO NEUCTBUS. IKOJOTHUECKHE MPOOJIEMBI TETUIOIHEPTETHKH.

TexHuueckue ycTpoiicTBa M MPAKTHYECKOE IPUMEHEHHUE: JBUIATElb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoil TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAHHUsl, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BJIAXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkue xpucramnsl. CoBpeMeHHble Marepuaibl. [lnaBnenune u kpucramiumzauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA W MPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP W IICHXPOMETD,
KaJIOpUMETP, TEXHOJOTHUU  IIOJIYUCHUS COBPEMCHHBIX MaTepUaioB, B TOM  YHCJC
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTETHHON BIXKHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJIEKTPpUYECKUd 3apsan. JIBa Buaa dSIEKTPUUYECKUX 3apsI0B.
ITpoBOAHMKY, TUANEKTPUKH U TIOJTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

Bzaumoneiicteue 3apspoB.  3akoH  Kynona. TodeuHbll  2J€KTpUUYECKHN — 3aps.
Onektpuueckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnons. I[lpuHnun cynepnosuuun
ANEKTPUYECKUX NOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HoCTh  HOTEHIMAJIOB.
ITpOBOAHMKY M TUAIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. J{u3neKkTpuueckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTpOEMKOCTh IIIOCKOTO KOHJEHCATopa. DHEPTHs
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJICHHE S3JIEKTPONPHUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U JUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 ydacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONTPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH Oma 11t
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4yeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBIICHMS, BAKYYMHBIH JUOJ, TEPMHUCTOPHI U (HOTOPEIUCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] LWIMHAPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEIMHEHUE MPOBOIHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE€ 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pa3psg v IPOBOAUMOCTb BO3LyXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCymIeCTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHBIA (akT, rumore3a, Qu3MUecKas BEIMYUHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAaHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPTaHU3MOB (BHJIBI TEIUIONIEPEIaut, TEIJIOBOE PABHOBECHE), DIIEKTPHUECKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAIJIOB, JICKTPOJIUTHIECKAS TUCCOLUAIIHS, TaTbBaHHUKA.

leoepaghus: BaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUMHUKH, HCIOJb30BAHMWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEIb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TTOIYUYEHHs] COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, JJEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpefaHero o0iiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOEHMs yueOHoro mnpeamera «@Pu3MKay IODKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLINXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHON BHYTPEHHEH
NO3UIMEH JMYHOCTH, CHCTEMON LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IIPOLECCE pealnu3allii OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AEITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 WIEHa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAJAULIMOHHBIX OOIIEUEIIOBEUECKUX TYMAHHCTUYECKAX U JEMOKPATHUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3altu;

YMEHHUE B3aUMOJICHCTBOBaTh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU 1 Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOH JIeITETHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
YU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMI0 M MPHHUMATh OCO3HAHHBIE PEHICHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B IEITEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpoPecCHOHATbHON JeSTeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MIPOTSKEHUU BCEU KU3HU;

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIBTYphl, OCO3HaHHME IJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJI€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH N1eATeIbHOCTH, TOTOBHOCTh B MPOLECCe U3YUCHHS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabaThIBaTh MJIaH PEIICHUS MTPOOJIEMBI C YIETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHbIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNbTATOB IIENISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBHUSX pPEAIbHOT0, BUPTYAIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TIOHATHSIMH W METOAaMH (pU3UYeCcKOi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(GU3UYECKOTO COMep KaHusl, TPUMEHEHUIO PA3IMIHBIX METO/I0B ITO3HAHWS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH IO TIOJYYCHHIO HOBOTO 3HAHWs, €r0 WHTEPIPETaIlUH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apTyMEHTHhI ISl JOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYTHUPOBATH COOCTBEHHBIE 33/71aud B O0Opa30BaTEIBHOW JCSATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bmnqecxoro COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THWIIOB, CaMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAJU3, CHUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JHOI[€HI/I€M
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAuYeHUs UWHPOPMALMKU W LEJIEBOM ayIWTOpUH, BBIOMpaAs ONTUMAIBHYIO  (GOpMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlUi U CMATYaTh KOH(MINKTHL;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)XJ0r0o WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpEleNiaTh POJM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUH pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JMYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMHUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMK1 yueOHOTo MpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0CcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIMOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBAThCS K HMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE ApPYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
HAay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B IMPAKTUYECKON
JIeSITeIIbHOCTH JIFOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANbHBIM ra3, MOJENU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIA AIEKTPUYECKUHN 3aps]l IPU pELICHUU
buznyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE TMPSAMOJIMHEWHOE MIBU)KEHHE, CBOOOJHOE MaJeHHE Ted,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 0o0BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx1eHNN), TEMJIOBOE PAaBHOBECHE, CIIAPEHNE, KOHIEH AU, [IJIaBICHUE, KpUCTAIIIIN3aLus,
KHIICHUE, BIAKHOCTh BO3]lyXa, MOBBIIICHUE IABJICHUA ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBAaTh MEXaHMUYECKOE JBIKEHUE, UCIOJb3Ys (hM3MUECKHE BEIWYMHBI: KOOpJIWHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUW TPABWIBHO TPAKTOBaThb (DU3MUECKUNH CMBICI HCIOJIB3YEMbIX BEIUYHMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
¢dusznueckue BEIMYMHBL: JaBlIEHHWE Tas3a, TemIepaTrypa, CpeAHsisi KHUHETHYecKas JHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHWS W EIUHHIIBI, HAXOIUTh (POPMYIBI, CBS3BIBAIOIIME JNaHHYIO (PU3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOICTBA BELIECTBA M DICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIWYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3Ys (PU3MUECKUE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
paBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KHHETHIECKYIO TEOPHIO CTPOCHHSI
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KymoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT U (POPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BEIMYMHAMU C HCIOIH30BAHHEM
OpSIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCUPOBATH pPE3YNIbTAThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa IMPH TPOBEACHHHM HCCIEIOBAaHUNA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4l BHIOMPATh (PUINIECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



penraTth KayecTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUYHMBYIO IETOYKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

HCIIOJIB30BATh IIpU PCIICHHUU y‘-Ie6HBIX 3aga4 COBPCMCHHBIC I/IH(l)OpMaI_[I/IOHHLIC
TEXHOJIOTUHU JUISl TOWCKA, CTPYKTYPHPOBAHMS, MHTEPHPETALUH M HPEACTaBICHUS y4eOHOH W
HAYYHO-TIONYJIIPHOM HWH(OpManuy, NOTYYECHHOH W3 pa3IMYHBIX HCTOYHHKOB, KPHTHYCCKH
aHAJIM3UPOBATH NOTYYaeMyI0 HHPOPMALIHIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00OBSICHEHHUE MTPOIIECCOB OKPYKAIOILIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUI;

UCTIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (HU3MKE B IIOBCEAHEBHOW JKU3HHM IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXPaHEHUsI 3J0POBbS U COOIIOIEHHUS HOPM 3KOJIOTHUECKOT0 MOBECHUS B OKPYKaIOILEeH cpene;

paboTaTh B TPYIIE C BHIIOJIHEHHEM PA3IMYHBIX COIIMAIBHBIX POJIEH, ITIaHUPOBATh paboTy
TPYNIBl, palMOHANBHO pPACHPEAENIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTENBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLICHWBATHL BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYHIIBI B
pelIeHne paccMaTpuBaeMoil MpoOIEMBI.



TEMATHYECKOE ILIAHUPOBAHUE
10 KJIACC (68 u)

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmmoreia LIOK
' AR HAYH https://m.edso00.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeﬁ;i.ru 17§41b72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI 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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

INOYPOYHOE IIJTIAHUPOBAHUE

10 KJIACC
No KoauyecTBO 9acoB JJIeKTPOHHbIE
KonTpoas  IIpakruue Aara uupposbIe
Tema ypoka Bce H3y4e
n/ ‘o HbIe CKHe st o0pa3oBaTe/ibHbIE
n padoThbI padoTbI pecypcbl
dusznka —
HayKa o
;I:;z?{f; bubimoreka [IOK
1 https://m.edsoo.ru/ff
METOAR 0c32e2
MTO3HAHMS
OKPY>KaroIlero
MHpa
Ponp u MecTo
(hu3uKH B
hopmMupoBaHUHN
COBpeMiHHOH bubmuorexa [JOK
E:g:;{zz ipa 1 https://m.edsoo.ru/ff
’ 0c33e6
B
MIPAKTHUYECKON
NeATeIIbHOCTH
moaen
MexaHu4eckoe
JIBIKCHUE.
OTHOCHTEITBEHOC
Th bubnmoreka [JOK
MEXaHUYECKOTO 1 https://m.edsoo.ru/ff
JIBUOKEHUS. 0c3508
IIepemenienue,
CKOPOCTb,
YCKOpEHHUE
PaBrOMepHOE bubnuoreka [IOK
NPSIMOJIMHEIHO 1 https://m.edsoo.ru/ff
€ JIBIKCHUE 0c3620
Paroyckopet bu6mmoreka [IOK
E;amonnneﬁno 1 https://m.edsoo.ru/ff
0c372¢
€ JIBIKCHUE
CBoOomHOEe 1 bu6mmoreka [IOK

nmajeHue.

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c3620
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

Yckopenue
CBOOOIHOTO
MmageHus

0c39cc

KpusosnHelHo
€ IBHOKCHHUE.

bubmuoreka [JOK
7 Apmicerine . https://m.edsoo.ru/ff
MaTepuaTbHOU 0c3ada
TOYKH TI0 -
OKPY)KHOCTH
[TpunImn
OTHOCHUTEIBLHOC
;E{g;iﬁ:ﬁ:ﬁme bubaroreka [JOK
8 https://m.edsoo.ru/ff
CHUCTEMBI 0c3he8
oTCYeTa. -
[TepBblii 3aK0H
HrroTona
Macca Tena.
Cuna. [Ipunuun
zzie%izziinﬂ bu6nmoreka [JOK
9 saxor HefoToma https://m.edsoo.ru/ff
0c3be8
JUIST
MaTepUalbHOU
TOYKH
1211)) :f:Hia;?: bu6mmoreka [IOK
10 MATEPHATHEX https://m.edsoo.ru/ff
0c3be8
TOYEK
3akoH
BCEMHUPHOTO
TSATOTCHUS. bu6mmorexa [IOK
11 Cuiia TSHKECTH. https://m.edsoo.ru/ff
[MepBas 0c3d00
KOCMHYECKas
CKOPOCTb
Cuna
bu6mmorexa [IOK
12 ;’ZE Z;OIC,TH' https://m.edsoo.ru/ff
i 0c3e18
Bec tena
Cuina TpeHwusl. bubnuorexa [JOK
13 Koaddumnment https://m.edsoo.ru/ff

Tpenus. Cuia

0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76

14

COIIPOTUBJICHUA
IIpH ABMXKCHUU
TCJ1a B
KHUIKOCTH HNJIN
rase

[TocrynarenbHo
eH
BpalllaTeJIbHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPAOIO Tena.
MoOMEHT CHJIBI.
IIneyo cuisl.
VYcnoBus
paBHOBECHUS
TBEPJIOTO TENa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c41a6

15

Nmmnynsc
MaTepHalIbHOU
TOYKH,
CUCTEMBI
MaTepUaIbHbIX
TOYEK.
NMiynsc cuisl.
3aKoH
COXpaHEHUs
VMITYJIbCA.
PeakTuBHOE
JBUYKEHUE

bu6nmoreka [JOK
https://m.edsoo.ru/ff
0c43d6

16

PaboTa n
MOIIIHOCTD
CHUIEI.
Kunernueckas
SHEPTHS
MaTepuaabHOU
To4KHU. Teopema
00 M3MEHCHUHU
KUHETHYECKOM
SHEpPruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c4502

17

IloTeHuumansHas
SHEprus.
IloTreHuumansHas

DHEPTUSA YIPYIO
nedhopMUpPOBaH

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc461a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

19

20

HOU IIPYKUHBI.
IToTennuansHas
SHEPTHUs Teja
BOJIH3HU
MMOBEPXHOCTH
3emim

TToTeHnanpLHEI
eH
HEIIOTEHINAIbLH
pIe cuiibl. CBA3b
paboThI
HEIOTEHIUAJIbH
BIX CHII C
H3MEHEHUEM
MEXaHUYeCKOH
SHEpPruu
CHCTEMEI TEJl.
3akoH
COXpaHEHUS
MeXaHUIeCKOH
SHEPTHH

JlaGopaTopHas
pabota
«HccnenoBanue
CBSI3U pabOThI
CHUTBI C
M3MEHEHHEM
MEXaHNYECKON
SHEpruu Tena
Ha pumepe
pacTsKeHus
PE3UHOBOTO
KTyTa

KonTponbHas
pabota o Teme
«Kunemaruka.
JnHamuka.
3aKOHBI
COXpaHEHUS B
MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c478c

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oc4b74

21

OCHOBHEBIE
OJIOXKECHUS
MOJICKYJISIPHO-

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc4dc?



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

22

KUHETHUYECKON
TEOPUHU.
BpoyHnoBckoe
JIBUKCHHUE.

Huddysus

Xapakrep
JIBIDKCHUS U
B3aUMOJICHCTBU
sl YaCTHI]
BCIIIECTBA.
Mogenn
CTPOECHUSA
rasos,
JKUAKOCTEN U
TBEPJIBIX TEIl

23

Macca
MOJICKYIL.
KommuecTBo
BCIIECTBA.
ITocTostnnas
ABoraapo

24

25

26

TenmoBoe
paBHOBECHE.
Temneparypa u
€€ u3MepeHue.
[ITxana
TeMIiepaTyp
Lenbcus

WUneanpHbIil ra3
B MKT.
OcHoBHOE
ypaBHEHUE
MKT

AOconoTHas
TeMIeparypa
Kak Mepa
cpeaHen
KHMHETHYECKOM
SHEpPruu
JIBIDKCHUS
MOJIEKYJI.
VYpaBHenue
MeHpenaeeBa-

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocdlle



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

Kunaneitpona

27

28

3akoH
HanbToHa.
T"azoBBIC
3aKOHEBI

JlaGopaTopHas
paborta
«HccnenoBanue
3aBUCHMOCTH
MEXITY
napameTpamu
COCTOSITHUS
Pa3peKEHHOTO
raza»

29

H3onporeccel B
U7CaIbHOM rase
17870'¢
rpadudeckoe
MPEJICTaBICHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c570e

30

31

BuyTtpennss
JHEpPTUs
TepMOJUHAMHY
€CKOM CHCTEMBI
U CIIOCOOBI €€
W3MEHCHUSI.
KommuectBo
TEIUIOTHI U
pabora.
BryTtpennss
JHEpTruUs
OJTHOATOMHOTO
HJICaJIbHOTO
rasa

Bunanr
TEIUIONEPEIaun

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c5952

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c5c¢36

32

VY nensHas
TEMI0EMKOCTD
BEIIECTBA.
KomnuectBo
TETUIOTHI IIPU
Terionepeaaye.
AnmabaTHbIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c5¢36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

poIIecc

[TepBbIii 3aKk0H

TEPMOJIMHAMUK bubnmoreka [JOK
33 U U €T0 https://m.edsoo.ru/ff
MIPUMEHEHHE K Ocbefc
M30IpoIeccam
HeobOpartumoct
b HpOLECCOn B bubmuoreka [JOK
34 g];oripoi[e. https://m.edsoo.ru/ff
poil 3aKOH 066230
TEPMOIUHAMUK -
u
[TpunIIMI
. bubnnorexa [JOK
35 ierlld;::;;mﬁ https://m.edsoo.ru/ff
0c600a
MaITHHBI
36 Huxn Kapnao u
ero KIT/{
DKOJIOTUYECKHUE
37 poOIeMbI
TEIJI0O3HEPTeTH
KH
O6006maromui
YPOK
«MonexymnspHa bubnuoreka [IOK
38 s pU3MKa. https://m.edsoo.ru/ff
OcHOBBI 0c6938
TEPMOTUTHAMUK
n»
KonTponbHas
pabota o Teme
«MounekynsipHa bubnuotexa [JOK
39 s pusKKa. https://m.edsoo.ru/ff
OcHOBBI 0c6a50
TEPMOTUTHAMUK
n»
[TapooOpa3zoBan
He u bu6mmoreka [IOK
40 KOHJICHCAITHSL. https://m.edsoo.ru/ff
Hcnapenne u 0c63b6
KHUIICHUE
41 AOcomoTHas 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

OTHOCUTEJbHAS
BIIQ)KHOCTh
BO3/yXa.
Hacpimiennnrit
nap

TBépnoe Teno.
Kpucrammueck
ve u aMop(QHbIe
Tena.

https://m.edsoo.ru/ff
0c64d8

AHM30TpONHUA bubmuorexa [JOK
42 CBOICTB https://m.edsoo.ru/ff

KPHCTAJUIOB. 0c65f0

Kunkue

KPUCTAJUTBI.

CoBpemMeHHbIE

MaTepuaibl

[InaBnenue u

KpreTanIsatu bubnuorexa [JOK
43 " Y ACIbHA https://m.edsoo.ru/ff

TeIioTa 0c6708

TUJTaBJICHUS. -

Cybnumarus

VYpaBHeHue bubnuotexa [JOK
44 | TemIoBOro https://m.edsoo.ru/ff

OanmaHca 0c6820

DnekTpusanus

Te7.

DNeKTPUIECKHUI bubnuotexa [JOK
45 3apsi. JIBa https://m.edsoo.ru/ff

BHUIA Ocbbcc

ANEKTPUUYECKUX

3aps/i0B

[TpoBogHUKH,

TUDJICKTPUKU U

IIOJIYIIPOBOIHU bubnuoreka [IOK
46 KH. 3aKOH https://m.edsoo.ru/ff

COXpaHECHHUS Oc6bcc

3IEKTPUUYECKOT

0 3apsana

B3aumoneicteu Butmorexa LIOK
47 © 3APAAOE. https://m.edsoo.ru/ff

3akon Kynona.
ToueuHbIit

Ocbeed



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

JIEKTPUYECKUI
3apsn

48

49

50

Hanpsxéaunocr
b
3IEKTPUUYECKOT
0 TI0JIA.
[Tpunimn
CyNepHo3ULIu
AJIEKTPUYECKUX
nonei. JInaun
HaNPSKEHHOCT
u

Pa6GoTa cui
3JIEKTPOCTATHYE
CKOTI'0 ITOJISL.
ITorenmman.
Pa3znocth
MMOTEHIINAJIOB

IIpoBogHUKH U
JUAJIEKTPUKHU B
3JIEKTPOCTATHYE
CKOM IIOJIE.
JusnexTpudeck
ast
MIPOHULIAEMOCTh

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc6df?2

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c7018

51

52

DNEeKTPOEMKOCT
b. Kongencarop

DNEKTPOEMKOCT
b TUIOCKOT'O
KOHJICHCATOpA.
DHeprus
3apSHKEHHOTO
KOHJICHCATOpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c7126

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c72c0

53

JlaGopatopHas
paborta
"U3mepenue
BIIEKTPOEMKOCT
u
KOHJieHcaTopa"

54

[Tpunimn
JNEUCTBUS U
MIPUMEHCHHE



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
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KOHJICHCAaTOPOB
)
KOITPOBAIILHOT
0 ammapara,
CTPYHHOTO
MIpUHTEpA.
DneKkTpocTaTuy
€cKasl 3aIuTa.
3a3zemiieHue
ANEKTPOTPUOOP
OB

55

56

57

DneKTpuuecKun
TOK, YCIIOBUS
ero
CYLIECTBOBAHHUS
. [TocTossHHBIHI
Tok. Cuiia Toka.
Hampsxenue.
CornpoTuBieHn
e. 3akon Oma
JUTSL y4acTKa
1enu

ITocnenoBarenn
HOE,
napajuiebHOE,
CMEIIaHHOE
COCJIMHCHHE
MTPOBOTHHUKOB.
JlaGopaTopHas
pabota
«M3yuenue
CMEILIAHHOTO
COEMHEHHS
PE3UCTOPOB»
Pabota u
MOIIHOCTh
INMEKTPUYECKOT
0 TOKa. 3aKOH
Jxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Oc74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c7838

58

3akon Oma aJis
MOJIHOM
(3aMKHYTOH)
AJIEKTPUYECKON

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

LETH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
paborta
«M3mepenue
SC
MCTOYHUKA TOKA
U €ro
BHYTPEHHETO
COINPOTUBIICHUS
»

59

60

61

62

OneKTpoHHas
IIPOBOJMMOCTh
TBEPJIBIX
METAJIJIOB.
3aBUCUMOCTh
COIIPOTHUBIICHUS
METaJIJIOB OT
TEMIIEPATYPHI.
CaepxnpoBou
MOCTb
DneKTpUYeCcKui
TOK B BaKyyMe.
CaoiicTBa
ANEKTPOHHBIX
MIy4KOB
[TonynpoBoaHu
KH, UX
cOOCTBEHHas U
MIpUMeCHast
MIPOBOAUMOCTb.
CaoiicTBa p—
n-nepexona.
[TonynpoBoaHu
KOBBIE
npubopsI
DNeKTpUUECKUM
TOK B
pacTBopax u
pacriaBax
AJIEKTPOJIUTOB.
DIIEKTPOIUTHYE

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c82ba



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

cKast
JUCCOLUAITHSI.
DIIEKTPOJIN3

63

64

DNeKTpUUECKUI
TOK B ra3ax.
CamocTosTebH
BIA B
HECaMOCTOSI TS
bHBIN pa3psl.
MonHus.
IInazma

DNEeKTpUYECKue
MPUOOPHI U
YCTPOMCTBA U
ux
MIPaKTUYECKOE
IIPUMEHEHHUE.
[IpaBuina
TEXHUKHU
0e30macHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c86fc

65

O6006maromuit
YPOK
«DIIeKTpoInHA
MUKa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c88be

66

67

KoHnTponbHas
pabora 1o Teme
«INeKTpoCcTaTh
Ka.
[TocTrosaHHBII
JIEKTPUYECKUI
TOK. TOKHU B
pa3IMYHbIX
cpenax»
Pe3epBHbIi
YPOK.
KonTponbHas
pabota mo Teme
"OnexTpoauHa
Muka'

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0c8a8a

bubmuoreka [JOK
https://m.edsoo.ru/ff
0c8c56

68

Pe3epBHbIit
YPOK.
O6o6maromui
YPOK I10 TeEMaM

bubmuoreka [JOK
https://m.edsoo.ru/ff
Oc8f6e
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10 xmacca

OBII[EE
KOJIMYECTBO
YACOB 10
ITIPOTPAMME

68 3 3

COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Pa3nes 1. DinekTpoamHamuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

ITocrositHHplE MarHuThHl. B3auMopelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe IOJIE.
Bekrop marauTHONM MHAYKIMY. [IpyHIMI Cynieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTiHa TuHUM MarHUTHON MHAYKLUU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBoAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUU MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOrO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KAaTYHIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre MpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moxaynb W HampaBleHHE. J[BHKEHHE 3apsyKECHHOM 4YacTHLBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHne nnekTpoMarHWTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW WHIYKLUU.
DONEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe snekTpuueckoe mojie. DJIEKTPOABMIKYIAs CWJIA HMHIAYKIMM B IPOBOJHUKE,
JBIKYIIEMCS IIOCTYNATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBJI€HME CAMOMHIYKIIMU. DJIEKTPOIBUKYILAS CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUUYECKOE MPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUTaTelb, YCKOPUTENHU 3JIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
IIOTOKA.

SBiIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

W3ydyeHre MarHUTHOTO NOJISl KATYILIKH ¢ TOKOM.



Uccnenoanue neicTBUs MOCTOSHHOTO MAarHUTA Ha pAMKY C TOKOM.
Uccnenoanue sBIEHUS 3JEKTPOMATHUTHON UHIYKIIVH.

Pazpen 2. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHblE KOJ1OAHUS

Konebarenbnass cucrema. CBOOOIHBIE MeXaHHUYeCKHe KojebOanus. [‘apmoHmdeckue
konebanus. Ilepmon, wactora, amrumrtyga W ¢asa konebanuil. IlpyKUHHBI MasSTHUK.
MareMaTiyecknii MasTHHK. YpaBHCHHUE TapMOHHMYECKUX KoJjieOanui. IIpeBpaienune sHEpruu
IIPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebarenbuplii koHTyp. CBOOOIHBIE BIIEKTPOMArHUTHBIE KOJEOAHUS B HACATHLHOM
KOeOaTeIbHOM KOHType. AHAJOTUST MEXAYy MEXaHWYECKUMU U DIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH COXpaHEHHsS SHEPTUU B UACATBHOM KOJIeOaTEIIbHOM
KOHTYpE.

[IpencraBieHne O 3aTyXaroMMX KoJeOAHUSX. BBIHYXICHHbIC MEXaHHUYECKUE KOJICOaHNS.
Pe3onaHnc. BeiHYXIeHHBIC 2JICKTPOMArHUTHEIC KOJICOAHNSI.

[lepemennbiii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUA.

Tpanchopmarop. IlpousBoacTBo, mepenavya W MOTPEOJICHUE SICKTPUUSCKON SHEPTHH.
DKOJIOTUYECKHUE PHUCKH TP TPOU3BOJACTBE dJeKTpodHepruu. KynbTypa wucnosnb3oBaHus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU.

TexHuueckue yCTpoOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUU 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, TUHUU AJIEKTpoIiepeaay.

Jlemoncmpayuu

Hccnenoanue mapaMeTpoB KosieOaTenbHOM CUCTEMBI (IPYKHUHHBIN UM MaTeMaTHYeCKUN
MasITHHK).

HabGmronenue 3aryxaronmx KojgeOaHuid.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Hab6monenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HANpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUH PE3UCTOpPA, KATYIIKH WHIYKTHBHOCTH H
KOH/JIEHCATOopA.

Mogenb TMHUU 3AEKTPOINepeaauH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEpUOJa MAIBIX KOJeOaHMi rpy3a Ha HUTH OT IJTUHBI HUTH U
Macchl rpys3a.

HccnenoBanne NEepeMEHHOTO TOKa B LENM M3 MOCIEI0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1Hbl

Mexanuueckue BOJIHBI, yciioBus pacupoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoNHBL [lomepeunple W mponaosibHble BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DNEKTPOMAarHUTHbIE BOJHBI. Y CJIOBHS M3IyYEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B anexTtpomaruutHo#l BoiHe. CBOMCTBA 31EKTPOMArHUTHBIX



BOJIH: OTpa)KCHUE, IpeJOMJIeHHe, moysipu3anus, audpaxkuusd, uHrepdepenuns. CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIBI paAMOCBS3U U TeNleBUACHUA. Pannonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M IMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIABTPa3ByKOBasl MarHOCTUKAa B TEXHUKE M MEAULUHE, pajgap, paAuONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TOTEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Kounebromieecs: Te0 Kak HCTOYHUK 3BYKA.

HaOGnronenue oTpakeHus U MpeJoMIIeHUs MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 [uppakind MEXaHUYECKIX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3W TI'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOH
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPAa)K€HUE, IPEIOMIICHHE,
noJspu3aus, Tudppakuus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETA B OTHOPOIAHON Cperie.
JIyud cBeta. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpaxxeHHsl cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkOHBI IpeJOMJIEHHsS cBeTa. AOCONIOTHBIM IOKa3aTellb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOIO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro cera. L[Ber.

CoOuparomiue M paccenBaromue JUH3bl. ToHKass suH3a. DOKYCHOE pAacCTOSHUE U
OnTHYECKas cuiia TOHKOM JIMH3bL. [locTpoeHne n3obpaxeHuii B coOMparomux U paccenBarOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

ITpenensl IPUMEHUMOCTH FTEOMETPUYECKOM ONTHUKH.

BonnoBast ontuka. Wutepdepenuus cera. KorepeHTHble HCTOYHHMKH. Y CIIOBUS
HAOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOT'€pEHTHBIX HCTOUHUKOB.

Hudpakuus cBeta. JludpakunonHas pemérka. YciaoBUE HAOMIOJACHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE MPHUMEHEHHE: OYKH, Jymna, (oToamnmapar,
NPOCKIIMOHHBIN ~ anmapar, MHUKpPOCKOI, TeJIECKON, BOJIOKOHHAs ONTHKA, JU(PPaKIHUOHHASL
peleTKa, IOJIIPOUL.

Jlemoncmpayuu

[IpsamonuHEeiHOE pacHpOCTpaHEHUE, OTPAXEHHE U TIpejaomiieHue cBera. OnThyecKue
puOOpHI.

ITonHoe BHyTpeHHEE OTpakeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.



Mogaenu MUKpOCKOIIa, TeIeCKomna.

Habmonenue natepdepeHnm crera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[ToryueHue ciekTpa ¢ MOMOIIBIO MPU3MBI.
[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3mepenue nokaszaresns IpeJoMIICHUS CTEeKIIA.
HccnenoBanue CBOWCTB M300paKCHUHN B JIMH3AX.
HabGnronenue qucnepcuu certa.

Pa3nen 3. OcHOBBI CrIeNHAJIBHON TEOPHUH OTHOCHTEJIHLHOCTH
I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBETa B Bakyyme, MPUHLUII
OTHOCHUTEIBHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl ¢ YHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 4. KBantoBas pusuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBsi3u sHeprun GoTOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
dboToHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitna s Gpororddexra. «KpacHast rpanuna» gorosddexra.

Jasnenue cBera. OnwiTel [1. H. JIeOGenena.

XHUMHYECKOE IEHCTBHUE CBETA.

TexHuueckue ycTpOHCTBa M TpakTHUECKOe NpUMEHeHHue: (oTorneMeHT, (OoToaaTyHK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

®oToddeKT Ha YCTaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporodddekra.

Cseroauog.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pezepdopna mo paccesnHuto o -uactuil. IlmanerapHas
mojenb atoMa. Iloctynarel bopa. U3nyuenue u nornomenue ¢GoTOHOB NpU MEPEXOe aToMa ¢
OIHOTO YpOBHS 3HEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOJIOpOJA.

Bonnossle cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaan3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHUuUecKrne YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIHEKTPaJbHBIA aHaiu3
(ciekTpocKo1), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopna.



Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HabGnronenue TMHEHYaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOEGHHS  sjpa. OTtkpbiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra o onpenesneHuio coctaBa paguoakTUBHOIO U3ITyYEHHUS.
CgoiictBa anb(da-, 6eta-, ramMmma-u3aydeHus. BinsHue painoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHa W HeWrpoHa. Hykmonnas moznens siapa [eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaza. ['amma-usinyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.
DHeprusi CBSI3M HYKJIOHOB B sizipe. S nepHbie cuitbl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepubiii peaxktop. TepmosnepHblii cunHte3. IIpoOirembl M NEpCHEKTUBBl  sEpHOU
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IAEPHON SJHEPTETUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
dyHnaMeHTaIbHbIE B3auMoecTBUsA. EAMHCTBO (hru3nyeckoit KapTUHBI MUpa.
TexHnueckue ycTpoNCTBa M NPAKTHUECKOE NPUMEHEHHE: T03UMETpP, KaMmepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.
Jlemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

Pa3nes 5. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpuknagHOoe W MHUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bun 3Bé3nnoro HeGa. Co3Be3nus, ipkue 3BE3IbI, IUNIAHETHI, IX BUIUMOE JBHUKEHUE.

ConHevyHas cuctemMa.

Connue. ConneuHnast akTuBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJIbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
TJIaBHOM TMOCIEA0BATEILHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTBY» ISl 3BE3J TJIABHOM
MOCJe0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXO0KACHUH U 3BOToIUU CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3]L.

Mineunsiii [Tyts — Hama I'anaktuka. [lonoxxenue u nemxxenue Connua B ['anaktuke. Turbl
rajgakTuk. Pagnoramaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus



Habmoienust HeBOOPYEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUS
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Hab6nronenus B reneckon JIynsl, uraner, Mieunoro [TyTu.

O6o0maroee NoOBTOpPeHNE

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
ITHYECKON cdepax esATEIbHOCTH 4YeJIOBEKa, pPOJIb W MeCTO (U3UKH W aCTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM Psy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUM O IPUPOJIE.

Me:xnpeaMeTHblie CBS3U

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kjacce oOcCymiecTBISETCS € Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnuvle nonsimusl, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABIICHUE, Hay4YHbIH (DakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIHUHU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApPHBIX (DYHKIIUH,
MpU3HAKU TT0I00MS TPEYTOIBHUKOB, ONPEIeICHNE TUIOIIAIN TUIOCKUX QUryp U 00bEMa Tel.

bBuonoeus: »nekTpuueckue SIBICHUS B JKUBOM MPUPOJE, KoyieOaTeIbHBbIE IBUIKEHUS B
J)KUBOW TPUPOJIE, ONTUYECKUE SIBJICHUS B JKMBOW MPUPOJE, NEUCTBHE paJUAlMH Ha >KUBBIC
OpTaHU3MBI.

Xumus: cTpoeHWE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPABIX TeT,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIEKTPaIbHbIN aHaIN3.

Teoepagus: MarHUTHBIE TOTIOCA 3€MIIM, 3aJIEKU MArHUTHBIX pya, (HOTOCHEMKA 3eMHOM
MOBEPXHOCTHU, IPEICKAZAHNE 3EMIIETPICEHUII.

Texnonozusi: TMHUN 3JEKTPONEpEiay, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOABUTATEND,
WHIYKIIMOHHAsL TIe4b, pajap, pPaJuoONpUEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-mneus,
MIPOEKITMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeqHero o0Iiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOEHMs yueOHoro mnpeamera «@Pu3MKay IODKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JMYHOCTH, CHCTEMON LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHCKOTO  OOIIEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IPOLIECCE PeaTU3allii OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AEITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 WIEHa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKAX T'YMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3altu;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMM HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOH JIeITETHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKOW UIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHHCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMI0 M MPHHUMATh OCO3HAHHBIE PEHICHUS, OPUCHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B IEITEITLHOCTH YUIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IUUHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpa30BaHMIO B 00JacTu (hU3MKM Ha
MPOTSKEHUU BCEU KU3HU;

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIBTYphl, OCO3HaHHME IJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJI€ YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIHM3a UMEIONUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNbTATOB IIENISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PadOTy B YCIOBUAX pPEAIBHOT0, BHUPTYaAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TIOHATHSIMH W METOAaMH (pU3UYeCcKOi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(GU3UYECKOTO COMep KaHusl, TPUMEHEHUIO PA3IMIHBIX METO/I0B ITO3HAHWS;

BIIAJICTh BHUJIAMH JCSATEIHHOCTH MO TIOJYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpEeTallnH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHHsl, HaXOJUTh apryMEHTHl JUIsl JO0Ka3aTeIbCTBa CBOMX YTBEP)KICHHM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATH UX JOCTOBEPHOCThH, POTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bmnqecxoro COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THWIIOB, CaMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, AaHAJU3, CHUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOI[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (PUINYECKOTO COACPKAHMS B pasIUYHbIX (opmarax ¢ y4éToMm
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIUl U CMATYaTh KOH(MIUKTHL;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4y€TOM OOIIMX WHTEPECOB H
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpEleNiaTh POJM C Yy4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXXJAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh IMO3UTUBHOE CTPATETHMYECKOE TOBEACHUE B PA3IUYHBIX CHUTYalHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0CcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYpPHBIH YPOBEHb.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIMOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJanTHPOBAThCS K HMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE ApPYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenust B 11 kJacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
HAay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHON TEXHHUKH M TE€XHOJIOTHM, B IMPAKTUYECKON
JEeSTENIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENei: TO4YeUHbIH
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIM HCTOUYHUK CBETa, SAEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOW (DU3MKU: DJIEKTpUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJEHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBWXKYLIUICS 3apan,
AIIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHHE CBETa, OTPaKEeHUE,
npejgomiieHue, wuHTepdepeHuus, auppakuus W TOJSApU3alus CBeTa, IHCIEpPCUs CBeTa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAS U MCKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCBIBATh M3YYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTUYECKHUE,
IIEKTPUYECKYIO ITPOBOAUMOCTD PA3JIUYHBIX CPEN) U JJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DJIEKTPUYECKHM 3apsi, cuja TOKa, DIEKTPUYECKOe



HanpsHKEHUeE, AJIEKTPUUYECKOE COTPOTUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AIEKTPOABIKYIIAS CUIIA,
pabota TOKa, MHIYKUMS MarHUTHOTO MOJsi, cuiaa Awmrmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIKKW, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO TMOJICH, TEPUOJ W YacToTa KoieOaHuU B
KOJIe0aTeIbHOM KOHTYpE, 3apsij W CHJIa TOKa B IMPOIECCE TAPMOHUYECKHUX JJICKTPOMArHUTHBIX
KojeOaHuii, (POKyCHOE pacCTOSHHE W ONTHYECKas CUJla JIMH3BI, TPH OMHCAHWUU TIPABHIBHO
TPAKTOBATh (PU3UYECKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS U CIUHUIIB,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBIICHUS W IIPOILIECCHI, HCIOJNB3Ys (PU3HUECCKHE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTAa CBETA, SHEPIrUs U
UMIyIbC (OTOHA, TMEPHUOJ| TOJypacmajna, SHEPTrHsl CBSI3W aTOMHBIX SJEp, MPU ONHUCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3UYECKUH CMBICI HWCIIONB3yeMbIX BEIHYWH, WX OO0O3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE JaHHYIO (U3HUECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMU, BEIYUCIIATH 3HAYCHUE (PU3MUCCKON BEJTMYUHBI;

AHATM3UPOBATh (U3WYCCKUE TPOIECCHl M SIBJIICHUS, UCIONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUIBL: 3aKk0oH Owma, 3aKOHBI IOCJIENOBATEIBHOTO M MMApPAUIETbHOTO COCIUHEHUS
MPOBOJHUKOB, 3akOoH JDxoymns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM  HMHAYKUUH, 3aKOH
MPSMOJIMHEHOTO PacHpOCTPAHEHUS CBETAa, 3aKOHBbI OTPAXEHHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHEe OHWHITEHHA I (oTodd(deKTa, 3aKOH COXpPaHEHUS DHEPrUH, 3aKOH
COXPAHEHHUsI HUMIIYJIbCa, 3aKOH COXPAHEHHUs OAJIEKTPUYECKOTO 3apslia, 3aKOH COXPAaHEHUs
MaccoOBOI'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH pajMOaKTHUBHOIO pachajaa, MpU 3TOM pasiinyaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
o0acTi) IPUMEHUMOCTH;

ONpeAesTh HANPaBJICHUE BEKTOpPA WHIYKIIMM MArHUTHOTO MOJIA MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKON JIMH30M;

BBITIOJIHSTh DKCIEPUMEHTHI IO HCCIECIOBAHUIO (PU3MUYECKUX SBICHHM M MPOIIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEpPEHUi: Tpu d3ToM  (opmMyIupoBaTh
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TIPSIMBIE M KOCBEHHBIE H3MEPEHHS (PU3MYECKUX BEJIMYUH, TPH STOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 M3MEPEHHS W WCIOJIb30BAaTh HW3BECTHBIE METOJbI OIICHKH
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIMYUH C UCTIOIB30BaHUEM MPSIMBIX H3MEPEHUN:
MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHpOBATH pe3yibTaThl MOJTYyYEHHON 3aBUCUMOCTH
GU3MYECKUX BEIMYMH B BUJE TaOmui ©W TpaduKOB, JeJaTh BBIBOJALI IO pe3yibTaTam
HCCIIeIOBAaHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIHCKOH W TMPOEKTHOM JEATETBHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB H JIA0OPATOPHOTO 000PYAOBAHUS;

pemiate pacu€THbIE 3aJa4dl C SIBHO 33/laHHOM (U3WYECKOM MOENbI0, HCIONIb3Ys
dbusznyecKkre 3aKOHBI M IPUHIIUIIE], HA OCHOBE aHAlIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJICIIb, BBIIEIATh (PU3NUECKHE BETUYMHBI U (HOPMYJIBI, HEOOXOAMMBIC Il €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYCHHOTO 3HaUeHUs (PU3NYECKON BETUIMHBI,

pelmaTh KayeCTBEHHBIE 3a/1auM: BBICTPAMBaTh JIOTMYECKH HEMPOTHBOPEUHMBYIO LIETIOUKY
paccyXJIeHUl ¢ ONOPOi Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SBICHMS;



UCITIONB30BaTh MPU  PEUIEHWH Yy4YeOHBIX 3aJad  COBpPEMEHHble HH(OpMaNOHHBIC
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3MPOBATH NOIYYaEMYIO HHPOPMAIIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIIKMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30MacCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHUE MIPOIIECCOB OKPYIKAIOIIECr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCTIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (HU3MKE B IIOBCEAHEBHOW JKU3HHM IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXPaHEHUsI 3J0POBbS U COOIOIEHHSI HOPM IKOJIOTUUECKOT0 TIOBEICHHS B OKPYKaIOIIel cpefe;

paboTaTh B TPYIIE C BHIIOJIHEHHEM PA3IMYHBIX COIIMAIBHBIX POJIEH, ITIaHUPOBATh paboTy
TPYNIBl, palMOHANBHO pPACHPEAENIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTENBHOCTh B
HCCTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATL BKJIAJ KaXI0ro M3 YYaCTHHUKOB I'PYIIIBLI B
peleHne paccMaTpuBaeMoil MpoOIeMBl.



TEMATHYECKOE ILIAHUPOBAHUE
11 KJIACC (68 u)

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nosie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe U dJIEKTPOMAarHUTHBIE 5 1 bubnnorexka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 O 10 3
frrara https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crIeIIUATIBHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 Bubmmorexa LIOK

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

bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTCKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Hroro no pasneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

TEMATHYECKOE IIJTAHUPOBAHUE
11 KJIACC (102 )

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 16 1 2
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 16
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 17 3 bubnnoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe U dJIEKTPOMAarHUTHBIE 10 1 1 bubnnorexka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 0] 17 1 4
frriKa https://m.edsoo.ru/7f41c97c
Hroro no paszneny 44
Pasnen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIUATIBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
41 Sene AHTOBO 6 1 bubmuorexa [JOK
: JICMCHTBI KBAHTOBOW OTITHKHU
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

42 Cpoeiie aroma 8 ﬁﬁﬁ/ﬁiﬁiﬁﬁ/?ﬂlc%c
43 AAToMHOE A1pO 1 ! E;IS::T/?eZasi(.)rﬁ/?fng?c
Wroro no pazueny 21
Paznen 5 9JIEMEHTbI ACTPOHOMUHU U ACTPOPU3UKHU
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTCKa LOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE
Hroro no pasneny 4
PeszepBHOe Bpems 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 11



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

MMOYPOYHOE ILIAHUPOBAHUE
11 KJIACC (68 u)

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
u/n Tema ypoka Beero Konrpoabnsie IIpakruyeckue wayeHus o0pasoBaTe/bHbIE
padoThbI padoTbI pecypcbl

[TocTosiHHBIE MAarHUTHI U UX
B3auMoJieicTBUE. MAarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHUTHOM MHTKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarsuTHOe 1oJie TPOBOIHUKA C
TokoM. OnbIT Dpcrena. 1 bubnnorexa [JOK
B3aumoericTBre MPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
et G | 1
LOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«MccnenoBanue necTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBEe MarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apSKEHHYIO 1 bubmuoreka [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DIIEKTPOMarHuTHasE MHIYKIUS. 1

IToTok BekTOpa MarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHYKITHH
®dapajes

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTO TOJISL KAaTYIIKHA C TOKOM.
DIIeKTPOMarHuTHOE T0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpolcTBa U UX
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTelNb, YCKOPUTEIN
AJIEMEHTApHbIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

13

O6o0matomuii ypok «MarautHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD)

KonTponbhas pabota mo Teme
«MaruuTHOE 10JIe.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IyKIII/Iﬂ»

CBOOOIHBIE MEXaHNYECKHE
konebanus. 'apMoHnyeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JlaGoparopHas paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

«HccnenoBanmne 3aBUCHMOCTH
Mepro/ia MajbIX KoJeOaHui rpy3a
Ha HUTH OT JJIMHBEI HUTH U MacChI
rpy3a»

14

15

KonebarenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHMs B HCaTbHOM
KoJie0aTeIbHOM KOHTYpE. AHAIOTUS
MEX1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

®opmyna Tomcona. 3akoH

COXpaHCHUA SHEPTHUHU B NACAIIbHOM
KoJIe0aTEILHOM KOHTYpC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MeXaHUYeCKHe KoyueOaHusl.
Pe3onanc. BeinyxeHHbIe
3JIEKTPOMAarHuTHBIE KOJIeOaH!s

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbhh86

17

[IepeMeHHBIH TOK.

CuHyconabHbIN IepeMEHHBIN TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIIITUTYHOE U IEHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA ¥ HAIIPSHKECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO
3BOHKA, F€HEPAaTOpa MEPEMEHHOTO

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

TOKa, JINHUM 3JIEKTpoIiepesay

DKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE AIEKTPOIHEPTHUH.

20 KynbTypa ncnonb3oBanus
ANEKTPOIHEPIUU B OBCEIHEBHOM
KU3HU
MexaHnueckue BOJIHBI, yCIOBUS

acrpoctpaneHnus. Ilepuon.
21 IC):KOPPOCprpaCHPOCTpaI;){er/[ISI u Bubmiorexa LIOK
https://m.edsoo.ru/ff0cca54

JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIbHBIE BOJIHbI

99 3Byk. CkopocTb 3ByKa. ' poMKOCTh bubnuoreka [IOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
OJeKTpOMarHUTHBIE BOJIHBI, UX

23 CBoﬁcha u ckopoctb. [llkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

JJIEKTPOMAarHUTHBIX BOJIH
[IpuHIMIBL paguocBsI3u U

24 TeneBuaeHus. Pazsurue cpencts
cBsa3u. Pagnonokanus

o5 KonTponbnas padora «Konedanus u bubnnorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonMHEHOE pacpoCTpaHEHUE

26 CBETa B OJJHOPOJHOM CpeJIE. bubnunoreka [JOK
TodeuHsblii HCTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI Bumorexa LIOK

27 oTpaxxeHus ceera. [loctpoenue

H306pa)KeHHﬁ B IIJIOCKOM 3€pKajic

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

[Ipenomienue ceera. Ilonnoe
BHYTPEHHEE OTpa)KCHHUE.

bu6mmoreka [IOK

28 [IpenenbHBIiA IO MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaXKEeHUS
JlaboparopHas pabota «3mepenue bubnmoreka [JOK

29
TIOKa3aTessl IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [octpoenue nzobpaxenuii

30 B JIMH3E. CDopfdyna TOHKOﬁanHsm. Bu6mnorexa LIOK

https://m.edsoo.ru/ffOcddle

YBenuyeHue JuH3bI
JlaGopaTtopHnas pabota

31 «UccnenoBanue cBOMCTB
M300paKeHH B TUH3AX)
Hucnepcus ceera. CioxxHbIA COCTaB

39 Oenoro cBera. L[et. JJaboparopHas
pabora «Habmonenne nucrepcuu
CBETa»

33 WNurepdepennus creta. Judpaxus bubnnoreka [JOK
csera. [ludpakunoHHas penérka https://m.edsoo.ru/ff0ced22

34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
[Monsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckre MpuOOPHI U YCTPOICTBa

35 U YCIIOBHSI X 0€3011acHOTrO
MPUMEHEHUS
['panu1bl TPUMEHUMOCTH

36 KJIACCUYECKON MEXaHUKH. bubmuoreka [JOK
[Toctynats! crienuanbHON TEOPUN https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH

37 OTHOCUTETHHOCTH bubnuotexa [JOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OIHOBPCMCHHOCTH. 3aMeIIHCHI/IC
BPEMCHH U COKpAIICHUEC NJIMHBI

https://m.edsoo.ru/ffOcfa42

OHeprus U UMIYJbC
pensITUBUCTCKON yacTulibl. CBA3b

bubmuorexa [JOK

38
MaccChl C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NOKos
K o (0) .
3 Ocwoss creuamoit reopin Brmorexa LIOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITLHOCTH
40 ®otonbl. Dopmyna [1nanka. bubnuoreka [IOK
DHeprusi 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
0]
g | e
’ T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | meoptam Sy
. ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» portoapdexra
.0 IT. H.
43 JIT[:ZJ;GI;:: ;sflfaanqezlif: I elficTBUE bubmmorexa LOK
ACBd. s https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPaKTUYECKOE TPUMEHEHUE:!
44
dboTorneMeHT, POTOIATUHK,
COJIHEUHas OaTapesi, CBETOINO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bubmuoreka [JOK
KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
46 Mogens atoma ToMmcona. OTBITEI bu6mmorexa [IOK

Pesepdopna no paccesiauto o-

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cfe16
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HaCTHII. HnaHeTapHaﬁ MOACIIb aTOMa

47 ITocrynater bopa bubmmorexa LIOK
https://m.edsoo.ru/ff0dOafa
Wznyuenue u norjouieHnue GOToOHOB

48 MIpH Mepexoie aTomMa C OJTHOTO bu6mmoreka [IOK
YPOBHSI SHEPIHH Ha Ipyroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoHoBEIe cBoOiicTBa yacTuil. BOIHEI

49 ne bpoits. Kopryckynsipao- bubnnoreka [JOK
BOJIHOBOH Jtyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JTy4CHUE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omnsitel Pezepdopaa no bubnnoreka [JOK
OIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZOaKTUBHOTO U3ITYYCHHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 W3oronsl. Anbda-pacna. bubnnorexka [JOK
DJIEKTPOHHBIN U MTO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-u3inydeHue
DHeprus CBSI3U HYKIIOHOB B Spe.

Snepusle peakunu. A nepHblit Bu6morexa LIOK

53 peakTop. [TpoOireMbl, TEPCIIEKTHBBI,

9KOJIOTHYECKHE aCIICKThI SI)IepHOfI
SHEPTCTUKU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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54

55

56

DneMeHTapHble YacTullbl. OTKPBITHE
no3uTpoHa. MeTo/1bl HaONII0IeHUS U
pPErUCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyrielid cton
«DyHaaMeHTaIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nIecKoil KApTHHBI MUPa»

Bun 3sé3nnoro neba. Co3Be3nus,
SIPKHE 3BE3bI, TIAHETHI, UX
BuauMoe aBmxeHue. ConHeuHas
cHcTeMa

Conuue. ConHeuHast akTUBHOCTb.
Nctounuk sueprun CosHiia v 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IBI TITaBHOU
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
spororuu ComHIa U 3BE37

58

Mnineunsii [Iyte — Hama
lNanmakTuka. [Tonoxenue n
neuxenne ConHna B ["anakTuke.
I"anmaktuku. YE€pHbIE ABIPHI B AIpax
raJJakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MertaranakTtuka

60

Hepemennsie mpoGiembl



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH

61

62

63

64

KoHnTtposbHas pabota «J1eMEHTHI
ACTPOHOMMH U aCTPOPUIUKI»

O6o6matomuii ypok. Pons huzuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON B
ATUYECKOH chepax NesTeTbHOCTH
YyeIoBeKa

O6o6maromuit ypok. Poib u mecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOI HAyYHOU KapTHHE
MHupa

O6o6maromuii ypok. Ponb
($U3UYECKON TEOpUH B
(hOpMHUPOBAHHUH MPEJCTABICHUH O
buznuecKoil kKapTUHE MUpa

65

66

O6o06matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MUPA B
0011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYUHBIX
IpeJCTaBIeHU 0 IpUpose
PesepBHBI ypok. MarHuTHOE 10JIE.
DNeKTpOMarHuTHAs UHAYKIIHS

67

68

Peseprubriit ypok. Ontuka. OCHOBBI
ClielIMaIbHON TEOPUU
OTHOCHUTEIILHOCTH

Pesepusiit ypok. KBanroBas ¢usnka.

OJIEMEHTHI ACTPOHOMUHU U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




MMOYPOYHOE ILIAHUPOBAHUE
11 KJIACC (102 u)

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

JlaTa
Ne i/ Tema YpoOKa KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble
Bcero U3y4YeHUs
padoThbI padoTbI pecypcbl
[TocTostHHBIE MATHUTHI U X
1 B3anMoJieicTBUE. MAarHUTHOE MOJIE. 1 bubnmoreka [JOK
BekTop MarHUTHOM MHTKIIUH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MarnuTtHoO€e 1oJie TPOBOJHUKA C
5 ToKoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aumoericTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnasi padora «/3yueHue
3 MarHIfTHorl:) HOJIZ KaTyIIKH cyII 1 1 bubmorexa LIOK
TOKOMY https://m.edsoo.ru/ff0c98fe
4 JlelicTBME MarHUTHOTO TOJIS Ha 1
MIPOBOJIHUK C TOKOM. Cuiia Amrepa
Jlaboparopnasi pabora
5 «Uccnenosanne neicTBUSA 1 1 bu6mmoreka [IOK
TIOCTOSTHHOTO MarHUTa Ha PaMKy C https://m.edsoo.ru/ff0c9ac0
TOKOM)
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
IIPOBOJIHUK C TOKOM. Cuita Amriepa.
6 JlaGopaTtopHnast pabota 1

«HccaenoBanue nencTBUS
IIOCTOSIHHOI'O MarHMTa Ha paMKy C
TOKOM»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MAarHUTHOTO TOJIS HA
JBUKYILYIOCS 3apSIKEHHYIO
yactuity. Cuna Jlopenma. Pabora
cunel JlopeHia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

Koutpoasnas padora no reme
«Mar"uTHoOE I0JIEY.

DJIEKTpOMarHuTHasE MHYKIIHSI.
IToTok BEKTOpa MarHUTHOMN
unaykiuu. J/1C uaaykuun. 3akoH
ANEKTPOMATHUTHON MHIYKLIMU
®dapanes

10

DJIEKTPOMAarHuTHask UHIYKIU.
[ToToK BEKTOpa MarHUTHOM
unaykiuu. JJ1C uaaykuun. 3akoH
ANEKTPOMATHUTHON MHIYKLIMA
®dapanes

11

12

13

JlabopaTopnasi paGora
«Uccnenosanue sIBIICHUS
BHGKTPOMaFHHTHOfI WHIAYKIOUH)

NHnykTuBHOCTG. SIBIIEeHUE
camonHaykuuu. 9J1C
CaMOMHIYKIIUU. DHEPrust
MarHUTHOT'O TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIE

NuaykTuBHOCTS. SBIeHUE
camounHaykuuu. 9J1C
CaMOMHIYKIIUU. DHEepPrust
MarHUTHOT'O TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

14

15

TexHu4eckue ycTpoucTBa U X
MIPUMEHEHHUE: TTOCTOSTHHBIC
MarHuThl, 3JICKTPOMArHUTHI,
3JICKTPOJIBUTATEIb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,
WHAYKIIHOHHAS TIeYb
O6o06maromuii ypok «MarHuTHoe
noJie. DJIEKTpOMarHuTHas
UHIYKIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

16

KonTpoJsbHnas pabora no teme
« DIEKTPOMArHUTHASI MHTYKIIHSI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

17

18

CB00OJHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHMUYEeCcKHe
KOJICOaHMS.

YpaBHEHHE rapMOHUYECKUX
kosiebanuil. [IpeBparienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0caf06

19

20

21

Jlaboparopnasi padora
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajbIx KoJebaHuit rpy3a
HAa HUTH OT JIMHBI HUTHU U MacChl
rpy3a»

KonebarenbHblil KOHTYD.
CB006OAHbIE ANEKTPOMArHUTHBIE
KOJIeOAaHUs B HI€AIbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTUS
MEXy MEXaHUUECKUMH U
OJICKTPOMAariMTHbIMU KOIeOaHUsIMHA

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UACATBHOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

K0JIe0aTeIbHOM KOHTYpE

®opmyna Tomcona. 3akoH

99 bubmuoreka [JOK
COXpaHEHUS SHEPTUH B UACATHHOM
P p https://m.edsoo.ru/ff0cb9c4
K0JIeOaTeIbHOM KOHTYpE
[IpencrapieHue o 3aTyxarmmx
93 P 5 B yx bu6mmoreka [IOK
KoJieOaHUsIX. BbIHYX€HHbIE
d https://m.edsoo.ru/ff0cbb86
MEXaHUYECKUE KOJIeOaHusI.
JladopaTtopHas pa6ora «OmnpenencHre
24 YCKOPEHHUS CBOOOIHOTO TTafeH st IPH
IIOMOIIIN MAasATHUKAY.
o5 Pe3onanc. BeinyxaeHHbIE bu6mmoreka [IOK
9JIEKTPOMATrHUTHBIE KOJICOAHMS https://m.edsoo.ru/ff0cbb86
26 [lepemenHsblit TOK. bubnnorexa [HJOK
CuHyCOHIQJIbHBIN IEPEMEHHBIH TOK. https://m.edsoo.ru/ff0chd34
Mo1iHOoCTh IEPEMEHHOT0 TOKA.
97 A p . bu6mmoreka [IOK
MIUTATYJHOE U JEHCTBYIOIIEE
Y Y https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CHJIBI TOKA M HATIPSHKEHUS
EmMkoctHOE COIMPOTHUBJICHHUC B LCTIN
28 TMEPEMCHHOI'O TOKA.
EmMmkoctHOE COITPOTHUBJICHHUEC B LCTIN
29 MEPEMCHHOI'O TOKaA.
WNHIyKTUBHOE CONTPOTHUBIICHUE B LIENU
30 TMIEPEMECHHOI'O TOKA.
YCTpOUCTBO U IPAKTUYECKOE
31 MIPUMEHEHHUE NEKTPUIECKOTO bubmuoreka [JOK

3BOHKA, TEHEPATOPA IIEPEMEHHOIO
TOKa, JINHUH 3JIEKTpoIepeaay

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

32

33

34

35

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
JJIEKTPOIHEPTHUH B ITOBCEIHEBHOM
KHU3HU

OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE IEKTPOIHEPIUH.
KynbTypa ncnonb3oBanus
9JIEKTPOIHEPT U B TOBCETHEBHOM
KHU3HU

MexaHnn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuo.
CkopocThb pacrpocTpaHeHHs U
JuinHa BONHEL. [lonepeynsie u
MPOJIOTILHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricota ToHa. TemOp 3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

36

37

3HeKTpOMaFHI/ITHBI€ BOJIHBI, UX
cBolicTBa U ckopocTk. [Ikama
SJICKTPOMArHMTHBIX BOJIH

IInoTHOCTH MOTOKA QJICKTPOMATrHUTHOI'O
H3JIy4YCHUS.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

38

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. Pa3BI/ITI/Ie Cpe)ICTB
cBs3u. Pagnonokamus

39
40

MO,Z[y.]'IﬂLII/IfI " ACTCKTUPOBAHUC.

PacnpocTtpaneHnue pairoBOJIH.
Panunosnokarus.



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0

41

TeneBunenue. Pa3Butre cpeacTB CBA3M.

42 O6006muTeNnbHEIN ypok 1o Teme DOMB
43 KontpoabHnas padora «Koynebanus bubmuorexa [JOK
Y BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHUE
44 CBETa B OJJHOPOJHOM CpEE. bubnmoreka [JOK
Toveunslii KICTOYHHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBera. 3aKOHbI
45 OTIf)a)KeHI/Iﬂ ceera. [locrpoenne bubmmoreia LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHU B IJIOCKOM 3€pKaje
OtpaxeHue cBeTa. 3aKOHbI
46 OT;)a)KeHI/Iﬂ cera. [loctpoenue bubmmoreia LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paXXeHU B IJIOCKOM 3€pKaje
IIpenomnenue ceera. [lonHoe
47 BHYTPEHHEE OTpaKeHUE. bubnunoreka [JOK
[IpenenbHBIN YOI MOIHOTO https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPAXKEHUS
[Ipenomnenue ceera. [lonHoe
48 BHYTPEHHEE OTpaKeHUE. bubnmnorexa [JOK
[IpenenbHBIN YTOJ MOIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAXKEHUS
Jlaboparopnasi padora
49 «I/I3M£peHIl/I)e HOKl:BaTeJI}I bubmorexa IOK
https://m.edsoo.ru/ffOcd67a
MIPEJIOMJIEHUS CTEKIIA»
50 Jlunzel. [TocTpoenune n3o0pakeHuit bubnuorexa [JOK
B JIH3E. https://m.edsoo.ru/ffOcddle
51 ®opmysa TOHKOH JINH3HI. bubnuorexa [IOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddl1e

52

53

54

55

JlaGoparopHasi pabdora
«HccnenoBanue CBOMCTB
M300paXKEHUI B TUH3AX)
JlabopaTtopHasi pa6oTa
«OmnpeneneHue ONTUYECKON CUITBI U
(hOKyCHOTO pacCTOSHUSI COOMpAIOIIeH
JIH3BI.

Hucnepcus cBera. CioxxXHbIA COCTaB
Oenoro cBera. L[Ber.
JlaGoparopHasi pabora
«HabmroneHne 1ucriepcuu cBeTay

WnTepdepenmus certa.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22

56

57

58

Hudpakmus ceeta. AudpakiuonHas
pelérka

Hudpakuus csera. Judpakunonnas
pemeTka

[TomepedHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22
bu6nmoreka [JOK
https://m.edsoo.ru/ffOced22
bu6mmorexa [IOK
https://m.edsoo.ru/ffOcf02e

59

60

61

OnTuueckue npudoOps U
YCTPOMCTBA U YCIIOBHS UX
0e30MacHOTO MTPUMEHEHUS
KonTpoubHas pabora no teme
«Omruka»

I'panuubl TpUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.
IToctynatel cnennanibHON TEOPUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTCIIBHOCTHU

O e
N
AHOBP ] 8 https://m.edsoo.ru/ffOcfa42
BPEMCHH U COKPAIICHUE JITTHHBI
DHEprus U UMITYJIbC
63 PEIATUBUCTCKOMN YacTulbl. CBS3b bu6mmoreka [IOK
MAacChl ¢ SHEPTUEH M UMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NoKos
K 0 O .
o | e e o
t P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
65 ®oronsl. opmyina [1nanka. bubnnorexa [JOK
DHeprusi 1 UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
6 goroxierta, Omimi AT biorera LIOK
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
o ;aVKOHLI (POTOB(I)(I)(;KT&. ;’(gaBHeHHe BuGmiorexa LIOK
nHmrelina ans potosddexra.
. https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potoapdexra
B | Tosenems Kommrooron sciorans bitnorera LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPAKTUYECKOEe PUMEHEHUE:
69
dboToreMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
70 Pemenne 3agau mo reme bu6mmorexa [IOK

«DJIEMEHThI KBAHTOBOM ONTHKH)

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

Mogens atroma Tomcona. OnbITEI
Peszepdopna no paccesauro o-

bu6mmoreka [IOK

71 yacrtull. [I1anerapHas Mozeb https://m.edsoo.ru/ff0d091a
aToma
bubmuorexa [JOK
72 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
73 Bune! n3nyuennii. ICTOYHMKH cBeTa.
Wznyuenue u noruoieHnue GOTOHOB
74 npu};[qepexone aTOMleJl C OI[H(()i;o bubmmorexa [IOK
. https://m.edsoo.ru/ff0dOafa
YPOBHS DHEPTUH HA JPYTOM.
bu6mmoreka [IOK

75 Brinyxnennoe usinyuenue. Jlasepr: https://m.edsoo.ru/ff0dOafa

76 Bt cnexipon. Crectpun ipim oo fodoe
CIIEKTPAJIbHBIA aHAJIU3. SEme :
HuppakpacHoe U yiabTpaduoiIeTOBOE bubnnoreka [JOK

77 U3Ty4eHUs. PEHTreHOBCKHE JyHH. https://m.edsoo.ru/ff0dOafa
IIIkana 31MeKTPOMAarHUTHBIX
U3ITy4YEeHUH.

BousiHOBBIE CBOMCTBA yacTull. BosHbI

78 ne bpoins. KopnyckynspHo- bubnuoreka [IOK
BOJIHOBOU Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE H3TyICHHE
OTKpBITHE PATUOAKTHBHOCTH.

79 OmnsiTel Pesepdopaa mo bubnmoreka [JOK
OTIpEe/ICNIEHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyICHHS

80 CgoticTBa anbda-, 6era-, ramma-



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

W3JIyYEHUS.

Bansaue PaaruOaKTHUBHOCTHU HaA

81
JKUBBIC OpPTaHU3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA.

82 N3otomnbl. Anbda-pacna. bubnuorexa [JOK
DJIEKTPOHHBIN U MO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3inydyeHue
OTKpBITHE TPOTOHA U HEUTPOHA.

83 N3otonbl. Anbda-pacmna. bubnnoreka [JOK
DJIEKTPOHHBIN U MO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oera-pacnajn. ['lamma-u3inydeHue

84 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. Bubnmorexa LIOK

https://m.edsoo.ru/ff0d1356
bu6mmoreka [IOK

85 SInepHble peakuy. https://m.edsoo.ru/ff0d1356
Snepusrii peaktop. I[Ipobiiemsr,

86 He?)ciel(THll;)H 3K(§IOFE‘ICCKI/I6 Bubmiorexa LIOK

> https://m.edsoo.ru/ff0d1356
ACTIEKTHI AJIEPHON YPHEPTETUKH
3aKOH paJInOaKTUBHOTO paclajia.

87
ITepuon nonypacnana. U3otormsl.

88 3aKOH paMOaKTHBHOTO Pacra/ia.

89 Tepmosinepusie peakuuu. [lpumenenue
SIIEPHOU SHEPTUH
DOnemeHTapHbIe YacTHIIB. OTKPHITHE
mo3uTpoHa. MeTo el HaOIIOIeHUS U Butmorexa LOK

90 PETUCTPALIMU FIEMEHTAPHBIX

gactull. Kpyruslii cron
«DyHJaMEHTaNIbHbIE

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3auMoiericTBUs. EqUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

91

Bun 38é3nnoro He6a. Co3Besnus,
SIpKHE 3BE3/BI, TUIAHETHI, UX
BuauMoe asuxkenue. ConHeunas
cucrema

92

93

94

95

96

Counune. ConHeuHast akTUBHOCTD.
Wcrounuk sneprum CosHua u 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
nocle0BaTebHOCTU. BHyTpeHHee
ctpoenue 3BE311. CoBpeMeHHbIE
MIPECTABJICHHS O IPOUCXOKIACHUH U
sBostonny ConHIa U 3BE31

Mnineunsiii [1yTe — Hama
I'anaktuka. I[lonoxenue u
neuxenne ConHna B ["anakTuke.
lNanmakTuku. YEpHbIE ABIPHI B s11pax
TaJaKTUK

Bceenennas. PasOeranue rajakTHK.
Teopus bosbioro B3peiBa.
PenukroBoe uznyueHue.
MertaranakTuka

Hepermennsie npobiaembl
aCTPOHOMHHU

97

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

98

PeszepBHBI ypok. MarHuTHOE TTOJIE.




DNeKTpOMarHuTHasE UHYKIUS

PezepBHblii ypok. Ontrka. OCHOBBI

99 CHeHaTbHON TeOpUH 1
OTHOCHUTEIILHOCTH
Pe3zepnbiit ypok. OCHOBBI
100 CIIeNUAJILHON TEOpUHr 1
OTHOCUTEJIBHOCTH
PesepBHblil ypok KBanToBas
101 duznka. D1eMeHThl aCTPOHOMUU U 1
acTpou3uku
102 Wrorosslii ypok 1
OBILEE KOJIMYECTBO YACOB I10 102 11

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 knace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. mox pemakiueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBeniermey
» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit

ITapdentbeBoit H.A., Akiimoneproe oomiectBo «M3aatenberBo «IIpocBenienuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
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