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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHsSI Ha ypOBHE CpeAHero ooOiiero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IMOJOKEHUH M TpeOOBaHWM K pe3yiabTaTaM OCBOEHHUS OCHOBHOMU
oOpazoBaTenbHON mporpammbl, npeacraBieHHbix B PI'OC COO, a Ttakxke ¢ yd4éTom
benepanibHOM paboyeil mporpaMMbl BOCIHMTAHHUS M KOHUENUMHU MPENoJiaBaHusl y4yeOHOro
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit ®Dexaepariuuy,
peanu3yronX OCHOBHbIE 00pa30BaTENIbHbIE TPOTrPAMMBI.

Copepxanue mporpaMmbl Mo (U3MKe HampaBiIeHO Ha (OPMHUPOBAHHME ECTECTBEHHO-
Hay4HOU KapTuHbI Mupa obyuaromuxcst 10—11 knaccoB npu o0yueHnu ux ¢pusnke Ha 0a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOrO moaxoaa. Ilporpamma mno ¢dusuke
cootBercTBYeT TpeboBanusiM PI'OC COO K 1uIaHMpPyeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeJMETHBIM pe3yiibTaTaM OOY4YeHUs, a TAKKE YUUTHIBAET HEOOXOJIUMOCTh peanu3aluu
MEXIPEIMETHBIX CBs3eil (DU3UKMU C €CTECTBEHHO-HAYYHBIMU Y4€OHBIMU NpeameTamu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIE 1I€JIM U3y4eHUs (PU3UKM Ha YPOBHE CpeIHEro oOIero oopa3oBaHus,
IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (U3MUKHU: JIMYHOCTHBIC, METAlpeIMETHEIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

* IUTAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (u3UKu Ha 0a30BOM ypOBHE, B TOM YHUCJIE

IpeIMETHBIE PE3yIbTATHI 110 TOJaM 00yUEeHUS;

- coziepkanue yueOHoro npeameta «Pusnkay Mo rojgaM 00ydeHusl.

du3rka Kak Hayka O Hambojee OOIMX 3aKOHAX MPUPOJBI, BBHICTyNas B KayecTBE
y4eOHOTO TMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIJIAJ, B CHUCTEMY 3HaHUH 00
okpyxaroreM Mupe. IIKombHBIH Kypc (M3UKH — CHCTEMOOOPA3YIOUIUHA Il €CTECTBEHHO-
HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB U
SBJICHUHN, HW3y4aeMbIX XHUMHEH, Owojorueit, ¢uzmdyeckon reorpaduei W acTPOHOMUEH.
Hcnonp3oBaHue U aKTUBHOE TNPUMEHEHHE (PU3NYECKUX 3HAHUN OINpeAensieT XapakTep Hu
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B chepe IHEPreTUKH, TPAHCIOPTa, OCBOEHHUSI KOCMOCa,
MOJTyYeHHUs] HOBBIX MaTepUaloOB C 33JaHHBIMH CBOWCTBaMU U Jpyrux. M3ydenue Qusuku
BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHOHAY4YHOM KapTHHBI MHUPA
oOyuarouuxcs, B (opMupoBaHME YMEHUN NPUMEHATh HAy4YHBIH METOJ MO3HAHUS NpU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIEIOBaHUN.

B ocHOBy kypca (u3HKH 711 YpOBHSI CpEJHETO O0Iero oOpa3oBaHMS IMOJIOKEH PN
UeH, KOTOPbIE MOXKHO PacCMaTpPUBATh KaK MPUHIIUIIBI €r0 IOCTPOEHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTMUECKH 3aBEPIUIEHHBIM,
OH COJEPKUT MaTepuaj U3 BCEX pa3iesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIIACCHUECKOH,
TaK U COBPEMEHHOH (hU3UKHU.



Hoes cenmepanuzayuu. B cOOTBETCTBMM C HeW Marepuan Kypca (U3MKH OOBbEIUHEH
BOKpYTI (pu3nyeckux teopuil. Begymum B Kypce siBasieTcss pOpMUpPOBAHKME MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pHUH, BELIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE€ peanusanus npeanoiaraet UCIoJib30BaHHE T'yMaHUTAPHOTO
noTeHuuana (U3NYECKOM HayKH, OCMBICIIEHHE CBA3M pa3BUTUS (U3UKKA C pa3BUTHEM
oOlmiecTBa, a TakKXe C MHPOBO33PEHUECKHMMH, HPABCTBEHHBIMH U 3KOJOTMYECKUMU
npobiemMamu.

Hoes npuknaonoti nanpaenennocmu. Kypc ¢Gu3uku mnpeamnojaraeT 3HAKOMCTBO C
HIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYECKUX MPHUIIOKEHUN H3YYEHHBIX TEOPUH H
3aKOHOB.

Hoesa »skonocusayuu peanusyeTcs MOCPEIACTBOM BBEACHHUS DJIEMEHTOB COJEpKaHusl,
MOCBSIUIEHHBIX SKOJOTUYECKUM MpOoOIeMaM COBPEMEHHOCTH, KOTOPhIE CBSI3aHbI C Pa3BUTHEM
TeXHUKHA M  TEXHOJOTMH, a  Takke  OOCyXJeHus  mpolieM  paluoHAIbHOIO
IPUPOJIOTIONIH30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMU Kypca (U3MKU Ha YPOBHE CpEeAHEro oOIIero oopa3zoBaHUs
ABIAIOTCS (u3nueckue Teopuu (popmMupoBaHUE NPEACTABICHUN O CTPYKType MOCTPOECHUS
¢usnyueckoil Teopuu, posid (YHIAAMEHTAJIBHBIX 3aKOHOB W TMPUHIIMIIOB B COBPEMEHHBIX
IPEICTABIEHUSAX O MPUPOJE, TPAHULAX IPUMEHUMOCTH TEOPUM, ISl ONUCAHUS €CTECTBEHHO-
HAay4HBIX SBJICHUH U IIPOLIECCOB).

CucTeMHO-/1eSITeIbHOCTHBIN MOAX0/] B Kypce (DU3UKU peain3yeTcs Mpexke BCEro 3a cuér
OpraHu3aliyd HKCIEPUMEHTATBHOM JesTeabHOCTH oOyuwaromuxcs. s 06a3oBoro ypoBHS
Kypca U3MKH — OTO HCIOJb30BAaHUE CHUCTEMbl (POHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCTICPUMEHTOB U JIAOOPaTOPHBIX pabOT, KOTOphIE B Iporpamme 1o ¢Gu3uke 0ObEAUHEHBI B
OoOlUI CMHCOK YYEHWYECKUX MPAKTHUUECKUX paldoT. Brifenenne B ykazaHHOM IepedyHe
1ab60paTOpHBIX PabOT, MPOBOJAUMBIX JIJISI KOHTPOJIS U OLIEHKHU, OCYIIECTBIISIETCS YYaCTHUKAMU
o0pa30oBaTeIBbHOTO TMpollecca MCXOAs M3 OCOOCHHOCTEH IUTAHHUPOBAHWUS U OCHAIICHUS
kabunera ¢usuku. [Ipm sTOM obOecneunBaeTCsi OBJAJACHHE OOYYAIONIUMUCS YMEHHUSIMU
MPOBOJUTh KOCBEHHBIE W3MEPEHUs, WCCIEAOBAHHS 3aBHUCHUMOCTEH (DU3UYECKUX BEIMYUH U
MMOCTAHOBKY OMBITOB 110 IPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE yAenseTcsl pEIIeHHI0 PacYETHRIX U KaYeCTBEHHBIX 3aaad. [Ipu aTom
JUIsE pacdyE€THBIX 3a/lad TPUOPUTETOM SIBIAIOTCS 3a7a4d C SBHO 3aJaHHON (Qu3ndeckoi
MOJIEIIBbIO, TIO3BOJIIONINE MPUMEHSITh N3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJIHOTO
pasnena Kypca, TaKk U MHTETPUPYSA 3HAHUS W3 Pa3HBIX pasfesoB. [ KauecTBEHHBIX 3ajad
MPUOPUTETOM SBIISFOTCSL 3aJlaHus Ha OOBSICHEHHE TNPOTeKaHUs (U3UYECKUX SBICHUA U
MIPOIICCCOB B OKPYXKAIOIIEH JKU3HH, TpeOyromue BeIOOpa GU3NYSCKOW MOJICTH ISl CUTyaIlun
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO K wMaTepualbHOTEXHHUYECKOMY
obOecrnieueHUI0 y4eOHOro mpolecca 0a30BbIii YpPOBEHb Kypca (PU3HKH Ha YpPOBHE CPEIHETO



o01mero 00pa3oBaHMsl TOJDKEH M3Yy4YaThCsA B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (GU3WKUA WIH B
YCIIOBUSX WHTETPUPOBAHHOTO KaOWHETAa TMPEIMETOB ECTECTBEHHO-HAYYHOTO IHKiIa. B
kaOuHere (U3MKK JODKHO OBITh HEoOXonumoe JabopaTopHOe 00OpyIOBaHUE IS
BEITIOJTHEHUS YKa3aHHBIX B IMporpaMMe MO (U3HKE YYCHHUECKHX MPAKTUYCCKUX PadoT H
JEMOHCTPAIMOHHOE 000PYI0BaHNUE.

JleMOHCTpaIlmoHHOe 00O0py/mIoBaHHEe (QOPMUPYETCS B COOTBETCTBHHM C IIPHUHIIMIIOM
MHUHHAMAJILHOHM JOCTaTOYHOCTH U 00ECTICUNBACT TIOCTAHOBKY IEPEYUCICHHBIX B POTrpaMMe I10
(bU3KMKe KITIOYEBBIX JIEMOHCTpPALMHA IS WCCIICOBAHUS W3Y4YaeMBbIX SIBIICHUHA W TIPOIIECCOB,
OMITUPUYCCKUX U (DYHIAMEHTATBHBIX 3aKOHOB, HX TEXHUYECKUX TPUMEHEHUH.

JlabopaTtopHOe 000pyIOBaHUE /I YUYCHUYCCKUX MPAKTUUECKUX padoT (hopMuUpyercs B
BUJIC TEMAaTHYCCKUX KOMILJICKTOB M OOCCIECYMBACTCS B pacdyéTe OJHOIO0 KOMILIEKTAa Ha JIBYX
oOydarommxcs. TeMaTHYeCKue KOMIUICKTHI JJA0OpaTOPHOTO OOOpPYAOBAHHS JIOJDKHBI OBITh
MOCTPOCHBI Ha KOMIUICKCHOM HCITOJIb30BAaHUU aHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIC IIU(PPOBBIX JJA0OOPATOPHUH.

OCHOBHBIMH IIEJIIMH U3yYCHHUS (PU3UKH B 00IIIeM 00pa30BaHUM SIBIISIFOTCS :

« bOpMHpOBAHUE WHTEpECAa M CTPEMIICHHS OOYYaroIIMXCS K HAyYHOMY H3YYCHHIO

IPHUPOJIBI, Pa3BUTUE UX HHTEIUICKTYAIBHBIX U TBOPUYCCKUX CIIOCOOHOCTEH;

* pa3BUTHE TIPEACTABICHUM O HAy4YHOM METOJle TO3HaHus U (OpPMHpPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

- hopMHpOBAaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa M3yuyeHUs OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

- hopMHUpOBaHUE YMEHUN OOBSCHATDH SIBJICHUS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUH U
HAYYHBIX JJOKA3aTEIbCTB;

- hopMHpOBaHUE TPEICTABICHUNA O pONU (DU3UKKU HJIS Pa3BUTUA APYTHX €CTECTBEHHBIX
HAyK, TEXHUKH ¥ TEXHOJIOTH.

JlocTkeHue 3TUX 1eliel 00ecreyrBaeTCsl pelieHueM CIEAYIOIMMUX 3a7ad B Mpolecce

M3y4eHUs Kypca GU3UKH Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus:

* IPUOOPETEHNE CHUCTEMBI 3HAHUU 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUAX, BKIIOUAs MEXaHUKY, MOJICKYISIPHYI0O (PHU3UKY, DIEKTPOIUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPO(PHU3UKHY;

« GOpMHpOBAaHWE YMEHUU TPUMEHITh TEOPETUYECKUE 3HAHUA A OOBSICHEHUA
¢usnuecknx SBICHUW B TPUPOAEC W IS TPUHATUS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HU;

« OCBOCHHE CMOCOOOB pEIICHHMS pPa3IW4YHBIX 3aJad ¢ SBHO 3aJaHHON (Qu3nueckoit
MOJICNIbIO, 3a]lady, MOAPa3yMEBAIOIINX CaMOCTOSATEIBHOE CO37aHue (PU3NIECKON
MOJICIH, aJICKBATHON yCIIOBUSM 33/1a4H;

 TOHUMaHWe (PU3NYECKUX OCHOB W TPHUHITUIIOB JIEUCTBHUS TEXHUUYECKHX YCTPOHCTB M
TEXHOJIOTUUYECKHUX MPOIIECCOB, UX BIHUSHUS Ha OKPYKAIOIIYIO CPEIY;



* OBJIQJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUSA U MPOBEICHUS] (DUINUECKUX
AKCIEPUMEHTOB, aHaldW3a W  HMHTEpOpeTanuud  HUHPOpMAIUU,  ONpeleTeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTaTa;

* CO3JaHUE YCJIOBUM I PA3BUTHSI YMEHUHN IPOEKTHO-UCCIENOBATEIBCKOW, TBOPUECKOM
NeSATeTbHOCTH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) HA YpPOBHE CpEIHEro 0OIero oopa3zoBaHUs
otBoauTcs 136 dacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEIIIO).

[Ipenmaraemeiii B mporpamMme 1o (U3UKe TepedeHb JTa0OpaTOPHBIX M MPAKTUYECKUX
paboT sIBIsIETCA PEKOMEHIOBAaHHBIM, YUYWUTENb JeJIaeT BbIOOpP MPOBEACHUS JTa0OPaTOPHBIX
paboT U OMBITOB C YUETOM MHAUBUIYATBHBIX OCOOCHHOCTEH 00yJarommnXCs.

COJEP)KAHUE OBYUEHUS

10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI' 0 MO3HAHUS
®dusuka — Hayka o npupojie. Hayunsie MeTO bl TO3HAHUS OKpY:katomiero mupa. Posb
AKCTIEPUMEHTA U TEOPHUH B MIPOIIECCE MTO3HAHUS MTPUPOJIBI. DKCIIEPUMEHT B (PU3HUKE.
MopenupoBanue GU3NYECKUX SBICHUN U mporieccoB. Hayunbie runote3bl. duznueckue
3aKOHBI ¥ TeOpUU. [ paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHITUTT COOTBETCTBHS.
Pons u mecto ¢u3ukum B GOpMUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B
MPAKTUYECKOM JIEATEIBHOCTH JIFOJICH.
Jlemoncmpayuu
AHanoroBsie ¥ MUGPOBLIC U3MEPUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3ges 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABukeHHE. OTHOCUTEIBHOCTh MEXaHMYecKOoro naBmxkeHus. Cucrema
orcu€ra. TpaekTopus.

[lepemenienre, CKOpPoCTh (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U YCKOpPEHHE
MaTepualIbHON TOYKH, UX MPOECKLIHUH HA OCU CUCTEMBI KoopAuHAT. ClOKEeHHE epeMEICHU 1
CJI0’KEHUE CKOPOCTEMU.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TIPSIMOJIMHEWHOE ABMKEeHHE. | paduku 3aBUCUMOCTH
KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS, MyTU U nepeMeleHUs] MaTepUaTbHON TOUKH OT
BPEMEHH.

CBobOoaHOE TasieHne. Y CKkopeHue CBOOOTHOTO TaICHUS.



KpuBonnHeitHoe naBuxkeHue. [IBHKeHME MaTepruanbHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHENHas CKopocTh. llepuon u
yacTtoTta oOpamieHus. LleHTpocTpeMHuTenbHOe yCKOPEHHUE.

TexHuyeckue YCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: CHOUIAOMETp, JIBUKCHHUE
CHaps10B, LICIHBIE U PEMEHHBIE NIEPEIayN.

Jlemoncmpayuu

Mogenb cucTeMsl OTCUETA, WILTFOCTPALIMSA KUHEMATUYECKUX XapaKTEPUCTUK JBUKEHHUS.

[IpeoGpazoBaHue ABMKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmonenue nBuxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaeHHUS.

HanpasneHnue ckopocTH pyu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, aabopamopmuie pabomul

N3y4yeHne HEpaBHOMEPHOTO JBUKEHHUS C LIEJIbIO OIIPEAEIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXY ITyTAMU, IPOHJICHHBIMU TEJIOM 3a

MIOCJIEIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHHU NMPU PABHOYCKOPEHHOM JIBHIKCHUU C
Ha4YaJIbHOM CKOPOCTHIO, PABHOW HYIIIO.

N3yueHne nBUKEHUS 1IapUKa B BI3KOU KHIKOCTH.

N3yuyenue ABMKEHHs Tela, OpPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuaumn otHocutTenbHOCTH ['anmunes. IlepBwit 3akoH Hperorona. HMuHepunanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cwuna. IlpuHuun cynepno3uuuu cui. Bropoit 3akoH HbroToHa nms
MaTepUAIbHOU TOYKH. Tpernuit 3akoH Hpr0TOHA 111 MaTepUATBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuia tsokecTd. IlepBas kocMuyeckast CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Bunbl TpeHus (mokosi, CKoibxkeHUs, kaueHus). Cuna tpeHud. Cyxoe TpeHUE.
Cuna TpeHHs CKOJIbXEHUS U cuila TpeHus nokos. Kosddunment tpenus.
Cuia conpoTUBIIEHUSA MPU BHXKEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarensHOE M BpaniaTeIbHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT CuiIbl OTHOCHUTENBHO OCH BpamieHus. [limedo cuibl. YcnoBus paBHOBECHS
TBEPAOIO TENA.

TexHnueckne yCTpPOWCTBA M IMPAKTUYECKOE MPHUMEHCHUE: TOJMIIUIHUKH, JBHKCHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepIUH.

CpaBHeHME MACC B3aUMOJICMCTBYIOLINX TEI.

Bropoii 3akoH HeroToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTD CHJIBI YIPYTOCTH OT JieopMarinu.

HesecomocTts. Bec tena npu yCKOpeHHOM NOABEME U TAJICHUH.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUSL.

VYcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydenne nBuxeHus OpycKa 1o HaKJIOHHOM MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOIIMX B MPYXKUHE U PE3UHOBOM
oOpasiie, oT ux AedopMaIum.

UccnenoBanue yciioBui paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akoHbl coxpaneHus 6 MexanHukKe

NMnynbe MaTepuanbHOM TOYKH (TeJa), CUCTEMbl MaTepUANIbHBIX TOUEK. IMIyIbC CHITBI
Y U3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPaHECHUSI UMITYJIbCA.
PeakTrBHOE IBUKEHUE.

PaboTta criibl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprusi MmaTepuaibHOi TOUKU. Teopema 00 M3MEHEHHH KWHETUYECKOM
SHEPTHH.

[lotenumanbuass sHeprus. lloreHuuanbHas osHeprus yrpyro naeGopMupoBaHHON
npyxuHbl. [loTeHIIMaNbHAs SHEPTUs Teaa BOJIU3U MOBEPXHOCTH 3EMITH.

[loTeHnuanbpHble U HEMOTEHIUATbHBIE CHIbL. CBsI3b PabOThl HEMOTEHIUATBHBIX CHII C
U3MEHEHNEM MEXAHUYECKON SHEPTHU CUCTEMBI TEI.
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTHUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHU4YeCcKHne yCTPOWCTBA U MPAKTHYECKOE MPUMEHECHUE: BOJOMET, KOIMEP, MPYKUHHBINA
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE 1BHXKEHUE.

[lepexoa MOTEHIIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3ydeHne aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOIIbI JABYX OJMHAKOBBIX HHUTSHBIX
MAasITHUKOB.

HccnenoBanue cBA3M padOThl CHJIBI C U3MEHEHHMEM MEXAHUMYECKOM HSHEpPruM Tejia Ha
MIPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.



Pasznes 3. MosekyisipHasi pU3NKa ¥ TEPMOAMHAMHMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOPUH H HUX  ONBITHOE
o0ocHoBanue. bpoyHoBckoe npmxenue. Juddysus. Xapakrep IBUKEHHS U B3aUMOACHCTBUS
qyacTull BemiecTBa. Mojenu CTpOEHHsI Ta3oB, KUJIKOCTEWM U TBEPIABIX TET U OO0BSICHEHHUE
CBOIWCTB BEILIECTBA HAa OCHOBE ATHX Mojeneid. Macca u pasMmepsl Mojekyd. KonuuecTtBo
BemiectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopens uneanbHoro rasa. OCHOBHOE YpPaBHEHHME MOJIEKYJSPHOKMHETUYECKOW TEOPUHU
UJeaNnbHOr0 Ta3a. AOCOJIOTHAs TeMIlepaTypa Kak Mepa CpelHEeW KHHETHYECKOW 3HEepruu
TEIUIOBOTO JABWXKEHUA wyactull rasza. l[llkana temneparyp KenbBuHa. ['a30Bbie 3aKOHBI.
Ypasuenue Menneneesa—Knaneitpona. 3akon [anbrona. M3onponeccsl B UI€AUIBHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelllecTBa. [ 'paduyeckoe MpencTaBlI€HUE H30IMPOIECCOB:
U30TepMa, U30X0pa, u3obapa.

TexHu4eckue ycTpoiCcTBa U MPaKTUIECKOE MPUMEHEHHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAlONIME JAUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu  MOJIEKYI
OpraHUYECKUX COCTUHECHU.

OmneiTel 10 MU PY3UN )KUIKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita HTepHa.

OMBITHL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBUSI.

Mogens, HILTIOCTpUPYIOLIAsi IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS UI€ATIbHOTO ra3a, U30MPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHil 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO31yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3peKEHHOI0 ra3a.

Tema 2. OcHosvl mepmooOuHamMuKu

TepMonuHamuueckass cucreMa. BHYTpeHHsASI dHEprus TEPMOJAUMHAMUYECKOW CUCTEMBI U
cnocoOsI €€ n3meHeHus. KomudecTBo TErioTel 1 pabota. BHYTpeHHSIs SHEPTUS OJJHOATOMHOTO
WICAIBHOTO Ta3a. Buael Temionepenauu: TEMIONPOBOAHOCTb, KOHBEKLMS, HW3IyYCHUE.
VY nenbHas TEIIOEMKOCTH BellecTBa. KoamyecTBo TEMIOTHI MpH TEILIONEpeIaye.

Ilonsitue 06 agmabaTtHOM mpouecce. [lepBbiii 3akoH TepMoguHamuKku. [IpuMeHeHue
MEPBOr0 3aKOHAa TEPMOJMHAMHUKH K wH3omporeccaMm. ['padudeckas uWHTEpHpeTanus padOThI
rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpolieccoB B MPUPO/IE.



TennoBsie MaimuHbl. [IpuHIMNBL 1ECTBUS TETUIOBBIX MaliuH. [IpeoOpa3oBanus sHEprun
B TerIoBbIX MamnHax. Koadduiment none3Horo nectsust terioBoit Mammubl. [{ukin Kapuo
1 ero K03 GUITMEHT MOJIE3HOT0 JEUCTBUSA. DKOJIOTHUECKUE TPOOIEMbI TEIJI0OIHEPTETUKHU.

TexHU4YecKne YyCTPOMCTBA M NPAKTUYECKOE IIPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
cropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTPEHHEH 2HEpruu Tejia MPU COBEPIICHUU PAOOTHI: BBUICT MPOOKU U3
OYTBUIKU TOJ| ACHCTBUEM CXKATOro BO3/lyXa, HarpeBaHue »¢dupa B JATYHHOU TpyOKe MyTEéM
TpeHus (BUICOIEMOHCTPAIINS).

N3meneHnne BHyTpeHHEN SHEPTUM (TeMIIepaTyphbl) Tea pH TeIlonepeaaye.

OmnbIT 0 aabaTHOMY PACIIUPEHUIO BO3/TyXa (OMBIT C BO3IYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATE]IS.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi U3mepenue

YAEIbHON TEIIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. DPazoevie nepexoonvl
[TapooOpazoBanue u KoHjeHcarus. Vcnapenme wu  kunenue. AOcCoOMOTHas U

OTHOCHUTEJIbHAS ~ BJIQXHOCTh  BO3AyXa. HacelmeHHwsld  map.  YaelnbHas  TemioTa
napooOpa3oBanus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tépmoe Tteno. Kpucramnmyeckue wu amopdHbie Tena. AHU3ZOTPOINHUS CBOMCTB
KpuctamioB. JKunkue kpuctamwisl. CoBpeMeHHbIe MaTepHuabl. [1aBienne u Kpucraaain3amus.
VY nenbHas temota miuasneHus. Cyonumarusi.

VYpaBHeHHE TEMIIOBOTO OanaHca.

TexHuueckue ycTpoWCTBAa MW MPAKTUYECKOE MPUMEHEHUE: THTPOMETP U TMCUXPOMETP,
KAIOPUMETP, TEXHOJIOTUM TMOJYy4YEHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HaHOMAaTepUaJiOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsi Usmepenue

OTHOCHUTEJIbHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekTpoauHaMHuKAa
Tema 1. dnekmpocmamuxa
DJNIeKTpu3anusl Tel. OIEeKTpUYeCKWid 3apsana. J(Ba Buga SIEKTPUYECKUX 3apsA/IOB.
[TpoBOAHMKH, TUAIEKTPUKHU U MOTYPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsiia.



B3anmopeiictBue 3apsgoB.  3akoH Kynona. To4Y€dHBIM  JIEKTPUYECKUN  3apsfl.
Onekrpuueckoe mnojne. HampskEHHOCTh 3nexkTpuyeckoro mnoisd. [IpuHnun cynepno3unuu
AIEKTPUYECKUX MOJIEH. JINHUK HATIPSYKEHHOCTHU JIEKTPUYECKOTO IOJIA.

Pabora cun osnektpocratnueckoro Tmoss. [lorenmman. Pa3HOCTh MOTEHIMATIOB.
[IpoBomHMKM W  JOUAPNEKTPUKUM B DJIEKTPOCTATHUYECKOM  Tmone.  J(udnekrpuueckas
ITPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHJieHcaTop. DIEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpA. DHEPTHs
3apsKEHHOT0 KOHJIEHCATOPA.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JEKTPOCKOIL, AJIEKTPOMETP,
AIEKTPOCTAaTUUECKas 3alIUTa, 3a3eMJICHUE AJIEKTPOIPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHbIN
arrapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIUII JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEJL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3aluTa.

JIMAIIEKTPUKU B 3JIEKTPOCTATUUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTU IIJIOCKOIO KOHJEHcaTtopa OT IUIOHNIaAu IUIaCTHH,
PacCTOSIHUSA MEXIY HUMU U JUAJIEKTPUYECKOU TPOHULIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJIEHCATOpA.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi U3mepenue

AIEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTpUUECKU TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA.

Hcrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DneKTpu4ecKoe CONPOTHBIICHUE. Y nenpHoe COIPOTHUBIICHUE BEILIECTBA.
IlocnenoBarenpHOE, IapauIEIbHOE, CMEIIAHHOE COCINHEHNUE IIPOBOIHUKOB.

PaGota snextpudeckoro Toka. 3akon [[xoyms—JIenna. MOmHOCTh 37IEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTUBJIECHUWE MCTOYHHMKA TOKA. 3akoH Oma
JUTs1 IOJTHOM (3aMKHYTOM) 35ieKTpudeckoi nenu. KopoTkoe 3ambIKaHue.

DONeKTpoHHAasT NPOBOAUMOCTH TBEPABIX METAUIOB. 3aBUCHMOCTb CONPOTHBIIECHUS
METaJNIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

OnexkTpudeckuil TOk B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpoBogHuku. CoOCTBEHHass W IpPUMECHAs MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CaoiicTBa p—n-niepexona. [lonynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax W  paciulaBax  3JIEKTPOJIUTOB.



DIIEKTPONUTHYECKAS TUCCOLUAIUSA. DIEKTPOIIU3.

OnekTpuueckuid TOK B Tra3zax. (CamMOCTOATENbHBIM M HECAMOCTOSTENBHBIM paspsi.
Mounus. [1na3ma.

TexHuueckue YCTPOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETpP, BOJIBTMETD,
peocTaT, HCTOYHHMKM TOKa, OJEKTpOHArpeBaTelbHbIE MPUOOPHI, AIEKTPOOCBETUTEILHBIE
MpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AMOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYIPOBOAHUKOBBIN MO/, TaJTbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUs.

3aBUCUMOCTh COINPOTHUBIICHUSA UWIWHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOUIAIH
MOINEPEYHOr0 CEYEHUs U MaTepuaa.

CwmeliaHHoe COeJMHEHUE MTPOBOTHUKOB.

[Ipssmoe n3MepeHue 3AEeKTPOABMKYIIEH Cuiibl. KOpOTKOE 3aMbIKaHHWE TajlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJJIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTE 3JEKTPOJIUTOB.

HckpoBoii pasps U MPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSS TPOBOJUMOCTH JUOA.

Yuenuuecxuii sxcnepumenm, nabopamopmule pabomuol I3yuenue

CMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepeHne SIEKTpOIBUWKYIIEH CHJIbI  HMCTOYHMKA TOKAa M €ro0  BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6azoBoro ypoBHS B 10 Kiacce OCYIIECTBISICTCS C YYETOM
COJIEp)KATEIIbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMd MaTeMaTHKW, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nousamusi, CBA3aHHBIE C M3YYEHHUEM METOJOB HAYYHOI'O IMO3HAHUSA:
SBJICHUE, HAy4YHBIM (pakT, TUIOTe3a, (U3WYECKas BEIWYWHA, 3aKOH, TEOpHSs, HaOJIOJCHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIENIb, U3BMEPEHNUE.

Mamemamuxka: pelieHne CUCTEMBbl ypaBHEHUM, IMHeWHas (QyHKIUSA, mapadona,
runepOosia, ux Trpaduku W CBOWCTBA, TPUTOHOMETpUUYECKHE (QYHKIIUUA: CHHYC, KOCHHYC,
TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIMHU Ha
OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB.

Buonozus: mexanndeckoe MBIWKEHUE B KUBOU mpupoe, nuddy3us, 0CMOC, TEIII000MEH
KUBBIX OPraHW3MOB (BU/IbI TEIUIONEPEIAUU, TEIJIOBOE PABHOBECHE), PJIEKTPUUECKHUE SBICHUS
B JKMBOU MPUPOJIE.



Xumus: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHas Macca, TEIJIOBble CBOMCTBAa TBEPJIBIX TEIN, KUIAKOCTEH M Ta30B, 3JEKTPUUYECKUE
CBOICTBa METAJIOB, 3JIEKTPOJIMUTHYECKAS TUCCOLMALMS, TaIbBAaHUKA.

T'eoepaghus; BnaxXHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JBUKEHUN C MCIIOJIB30BAHUEM MEXAHU3MOB, YUET TPEHUS
B TEXHHKE, MOJIIIUITHUKH, UCIIOJIb30BAaHUE 3aKOHA COXpPAHEHHUs UMITyJibca B TEXHUKE (pakera,
BOJAOMET W Jpyrue), JBUTaTellb BHYTPEHHErO CropaHusi, napoBas TypOuHa, OBITOBOI
XOJOJIUIBHUK, KOHIUIMOHEpP, TEXHOJOTHMU TOJYYEHHsS COBPEMEHHBIX MaTepualoB, B TOM
qyclie HAHOMAaTepUalOB, M HAHOTEXHOJIOTMH, O3JIEKTpOCTaTHYeCKas 3allluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA MPUHTEP, DIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBaHUKA.

11 KJIACC

Paznen 4. daekTpoguHaMuka
Tema 3. Mazcnummnoe none. I1eKmpomacHUmMHAA UHOYKYUA
[TocTositHHBIE MarHUTHL. B3anmoaeicTBHUE IMOCTOSHHBIX MarHUTOB. MarHuTHOE IoJe.

Bekrtop MarauTtHOM wuWHAYKUWU. [IpyHOUMI Cyneprnio3uiuyd MarHUTHBIX ToJjen. JIuHum
MAarHuTHOM MHAYKIMH. KapTuHa TMHUN MarHUTHOM MHAYKUUHU TOJISl TIOCTOSSHHBIX MAarHUTOB.

MarnutHOEe 1oJie MPOBOAHUKA ¢ TOKOM. KapThHa JMHHMI MHAYKIUMHA MArHUTHOTO IOJIS
JUTMHHOTO TMPSIMOr0 MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaelicTBie TPOBOJIHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ Moaydb W HampabieHue. JIBWIKEHHE 3apsyKeHHOM 4YacTHUIbl B
OJTHOPOJTHOM MarHuTHoM noJie. Pabora cuibl Jlopenta.

SlBneHne BIEKTPOMArHUTHOM HWHAYKOMH. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIHU.
DNEKTPOABUKYIIAsl CUJIA MHIYKIMHU. 3aKOH 3JIEKTPOMAarHuTHON nHAyKuuu dapanes.

BuxpeBoe 3yieKTprYecKoe Moje. DIEKTPOABMXKYIAs Cujila WHIYKIMH B TPOBOJHUKE,
JIBHXKYIIEMCS MIOCTYNATEIbHO B OJTHOPOJJHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTD. SIBI€HUE CAMOUHIYKIIMU. DIEKTPOABIKYIIAsl CUJIa CAMOUHTYKIIUH.

DHeprusi MAarHUTHOTO MOJIS KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuueckue YCTpPOWCTBA M MNPAKTHUYECKOE MPUMEHEHHUE: IMOCTOSHHBIE MArHUTHI,
AJEKTPOMArHUTHI, JIEKTPOABUIATENDb, YCKOPUTEIHU SJIEMEHTAPHBIX YAaCTUL, WHAYKIHOHHAs
TeYb.

Jlemoncmpayuu

OmnsIT Opcrena.



OTKIJIOHEHHE 3JIEKTPOHHOIO MyYKa MarHUTHBIM IOJIEM.

JIMHMY MHIYKIIMU MAarHUTHOTO IOJIS.

B3aumopenicteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABIKYILIEH CHJIBI HHAYKIIMUA OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
IIOTOKA.

SIBiieHne caMOUHAYKIMH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomer 3yuenue

MAarHUTHOTO MO KATYIIKH C TOKOM.

HccnenoBanue IeMCTBHUS MOCTOSSHHOIO MAarHuTa Ha paMKy C TOkoM. Mccnenosanue

SABJICHUS AJIEKTPOMArHUTHON MHIYKIIHH.

Pa3znen 5. KosteOanus v BOJIHBI
Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus
Konebarenvbnas cucrema. CBOOOIHBIE MexaHWuyeckue konebanus. [‘apmoHuyeckue

konebOanud. Ilepuon, uacrora, ammiutyaa u ¢asza koneOaHui. [Ipy>KWHHBII MasTHUK.
MartemaTudyeckuii MasiTHUK. YpaBHEHHE rapMOHMUYECKHX Kojebanwuii. [IpeBparienue sHepruu
IpY TAPMOHMYECKHUX KOJICOaHUSX.

Konebarenbubiii koHTYyp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHHS B UACATBHOM
KoJe0aTenbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYECKUMH U DJIEKTPOMArHUTHBIMU
konebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHHUS PHEPTUH B HJICATLHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHusx. BoIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHus.
Pe3onanc. Beinyk/1€HHBIE JIEKTPOMarHUTHBIE KOJIeOaHusI.

[lepemennbiii Tok. CHHYCOUAANBHBIN EPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U ACHCTBYIOIIEE 3HAUYEHUE CHUIIbI TOKA U HAIIPSYKECHHUS.

Tpauncdopmatop. I[IpousBoacTBo, mepegada W MOTpeOICHUE DIEKTPUUYECKON IHEPTHUU.
DKOJIOTUYECKHE PHUCKU TPU MPOU3BOACTBE AeKTpodHeprun. KynbTypa HCHONb30BAHUS
AJIEKTPOIHEPTHU B MIOBCEHEBHOMN KU3HH.

TexHnueckne yYCTPOWCTBA M NPAKTHYECKOE NPUMEHEHHE: OJJIEKTPUYECKUN 3BOHOK,
TE€HEepaTop MEPEMEHHOIO TOKA, JINHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnemoBanne  mapamMeTpoB — KoneOaTenmpHOW ~ cucTeMbl  (MPY>KUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).

Habmronenue 3atyxaronmx KojieOaHu .



HccnenoBanue CBOWCTB BBIHYXACHHBIX KOJIEOaHUI.

HaGmtonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUS.

OcumiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa W HaNpsDKEHUsST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJI€OaHUA.

Pe3onanc npu mociieoBaTeIbHOM COSAMHEHUU PE3UCTOpPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCaTopa.

Mopenb JIMHUY 3JIEKTPOIEePEIauu.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPUO/Ia MaJIbIX KOJIeOaHUM rpy3a Ha HUTU OT JJIMHBI HUTH
1 Macchl rpysa.

UccnenoBanne TmEepeMEHHOr0 TOKa B 1€MW M3 TOCIEI0BATEIbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 601Hbl

Mexanuueckue  BOJIHBI,  ycioBuss — pacmpoctpanenus.  Ilepuon.  CkopocThb
pacrpoCcTpaHeHus U JJIMHA BOJIHBI. [lomnepednpie U Mpoa0dbHbBIE BOJTHBI.

Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBHUSI M3JIyYE€HHS DJIEKTPOMArHUTHBIX BOJH. B3auMmHas
opueHTanus BekTopoB E, B, V B anekrpoMaruutHoil BojHEe. CBOICTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXeHHWE, MpelioMJIeHHe, Toyiapu3anus, audpaxius, uarepdeperius. CKoOpocTh
AIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IpriMeHEeHHE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUMIIBI pagUOCBA3U U TEIEBUICHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEN CPEIBI.

TexHuueckne ycTpoMcTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YJIbTPA3BYKOBasi JUAarHOCTUKA B TEXHHKE U MEAMIIMHE, paaap, paAHONPUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-nieun.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHNE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJH.

Kone06mromeecs Teno kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUST MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeninm u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJAOW W YaCTOTOM
KOJIeOaHUH.



HccnenoBanne CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH:  OTPaXEHHWE, IMPEIIOMIICHHUE,
noJispu3anus, 1uppaxkuus, uHTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpAMOIMHENHOE pPacCIpOCTPaHEHUE CBETa B OJHOPOIHOU
cpene. JIyd cBera. ToueyHbIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue M300paKeHUN B IIOCKOM
3epKae.

[Ipenomiienue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroa mojaHoro BHyTPEHHETO
OTPaXKEHUS.

Hucniepcus cBeta. CrioxHBIN cocTaB 6emnoro ceera. L[BeT.

Cobuparomue U pacceuBarolie€  JIMH3BIL. Tonkas JIMH3A.
DoKyCHOE pacCTOSIHUE U ONTUYECKas Cujia TOHKOM JinH3bI. [locTpoeHne n3o0paxkeHuit B
COOMPAIOIINX U paccerBaromuX JuH3ax. opMya TOHKOH JTUH3BI. Y BEIWYEHUE, JaBAEMOC
JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPHUUECKON ONTHUKHU.

Bonnosas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HICTOUYHUKHU. Y CIIOBUS
Ha0JII0IEHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTep()EpEeHIIMOHHON KapTHHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus ceera. udpakunonnas pemérka. Y clioBue HaOII0ASHHS TIaBHbBIX
MaKCUMYyMOB opu TaeHUM  MOHOXPOMATUYECKOTO0  CBeTa Ha JU(PAKIMOHHYIO
PELIETKY.

[Tomapuzanus ceera.

TexHuueckue ycTporuCTBa U MPAKTUYECKOE MTPUMEHEHUE: OUKH, JIyma, oroanmnapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEIECKOI, BOJIOKOHHAS ONTHKA, TUPPAKITUOHHAS
pEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssmMosHEHHOE pacIPOCTPAHEHUE, OTPAXKEHHUE U IIPEJTOMIIEHUE CBETA.

OnTtuyeckue npudopsI.

[TonHOe BHyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Hab6monenne naTepdepeHIINm CBETA.

HaGmronenne  maudpaxiuu CBETA. HabGntonenue

JIVCTIEPCUU CBETA.

[Tonydyenue cnekTpa ¢ TOMOLIBIO TPU3MBI.

[TonyueHnue cnekTpa ¢ MOMOUIBIO0 TUPPAKIMOHHON PEIIETKH.

HaGntonenue nonsipuszanuu cBeTa.



Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul
N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI ClIeNMAJILHON TEOPUU OTHOCUTEIbHOCTH
I'paHuLbl IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. Iloctynarel crienuaibHOW TEOpUU
OTHOCHUTEJIBHOCTH: HWHBApPUAHTHOCTh MOAYJS CKOPOCTM CBETa B BaKyyMe, NPHUHIUI
OTHOCUTEJIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKPALIEHUE JIJIUHBI.
DOHeprusi U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEJISITABUCTCKON YaCTULbI. DHEPIUs MTOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®dotonbl. Dopmyna [lnanka cBs3u s3HEPrUM (POTOHA C €T0 YACTOTOM. DHEPTHUS U UMITYJIHC
dboToHa.

OtkpeiTie u wucciaenoBanne Qoroddpdexra. Onwvitel A. I'. CroneroBa. 3aKOHBI
dboroddpdexra. VYpapHenue OuHmTediHa g pororddexra. «KpacHas  rpaHunay
dbotorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckune ycTpoWCTBa M MpPaKTUYECKOE NMpHUMEHEHHE: (POoTOolrneMeHT, (HOTONATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnbiTel Pesepdopna mo paccessauto o -uactuil. [lnanetapnas
mozenb atroMma. [loctynater bopa. M3nydenne u moriomenrne GOTOHOB MPHU MEPEXOJIE aToMa C
OJIHOTO YpOBHSI 3HEpruv Ha apyroil. Buasl cnektpoB. CHeKTp ypOBHEW SHeEpruu atoma
BOZOpPOAA.

BosHOBBIE cBOVICcTBA yacTull. Bossbl ne bponnsa. KopnyckyasspHO-BOJTHOBOM yaau3M.

CHOHTaHHOE U BBIHYXKJICHHOE U3JTyUYCHHE.

TexHuueckne yCTpPOWCTBA M IMPAKTUUECKOE MPUMEHEHHUE: CHEKTPAIbHBIA aHalu3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBbIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHedyaThiX CIEKTPOB U3IyUEHHUS.

Jlazep.

Yyuenuueckuii sxcnepumenm, nabopamopnsie pabomer Habnonenue

JIMHEWYATOTO CIEKTpA.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JOKa3bIBAIOIIME  CIO0XKHOCTb  CTpoeHus  sapa.  OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pe3epdopnra mo omnpeneneHuio cocTaBa paJuOaKTUBHOTO
usznydenus. CBoiicTBa anbda-, 6eTa-, raMmMa-u3IydeHHs.
BnusHue paioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. Hyknonnas mozens sigpa IeiizenOepra— MBaneHko.
3apsa sapa. MaccoBoe unciio sapa. M3otonsl.

Anbda-pacnian. DNeKTpOHHBIM U MO3UTPOHHBIA OeTa-pacnaj. ['ammaunzinydeHue. 3akoH
PaauOaKTUBHOTO pacmnaja.

DHeprust CBsi3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SAnepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOiieMbl W MEPCHEKTUBBI  SACPHOM
SHEPIreTUKU. DKOJIOTUYECKHUE ACTIEKThI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

MeTtonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaabHbIe B3auMoieicTBUSA. EAMHCTBO (hu3nyecKoi KapTUHBI MUpa.

TexHn4yeckne yCTpoWCTBa M MPAKTHYECKOE MPUMEHECHUE: JO3UMETP, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIIUX YaCTHII.

Yyenuueckuii sxcnepumenm, nabopamophvie pabomwr ViccmenoBaHue TPEKOB

gacTull (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBI ACTPOHOMUM U ACTPO(PU3UKH

Otanbl  pa3BUTHS  acTpoHOMHUHU. [IpukiaagHoe W MHPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMMUH.

Bup 3Bé3nHoro Heba. Co3Be3us, spKue 3BE3/IbI, IJIAHETHI, UX BUAUMOE JIBUKCHHUE.

ConHeunas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum CosiHIIAa W 3BE3A. 3BE3IBI, MX
OCHOBHBIC XapaKTEPHUCTHUKHU. JlmarpamMma «CHEKTpajJbHBIM KJIACC — CBETHUMOCTB». 3BE3JBI
TJJaBHOM ITOCJIEJOBATEIILHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTBY» I 3BE3J TJIaBHOM



IIOCJIEOBATENIBHOCTA. BHyTpeHHee crpoeHue 3BE34. COBpPEMEHHBIE IIPEACTABICHHUS O
MIPOUCXOXKAEHUHN U 3BoronMU CosHIa U 3BE37. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [lyte — Hama ['anaktuka. [lonoxenue n aBmkenne Connua B [anaktuke.
Tunel ranakTuk. Paguoranaktuku v kBa3apbl. UHEpHBIE AbIPHI B sIAPaxX TajdaKTUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiydyeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuuecxue nabnooenus

HaGmtonennst HeBOOPYKEHHBIM TJIa30M C UCIIOJIH30BAHUEM KOMIBIOTEPHBIX MPUIIOKECHUIN
JUISL  OTpENeNIeHUs] TOJIOKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOro Moaylapus U sipkue 3BE3/IbI.

Ha6monenus B Teneckon JIynsl, mianet, Miieunoro IlyTu.

O6o0maromee NOBTOPEHNE

Pons ¢u3ukum W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTHUYECKOW, COIMAIBHOW U
TUYECKOU cdepax IeATebHOCTH 4YeJoBeKa, POJb U MECTO (PU3MKM W acTpOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHUpa, poJib (uU3MYecKkoi Teopun B (HOPMUPOBAHUU
Npe/ICTaBlIeHu 0 PU3NYECKONH KapTHHE MHpa, MECTO (PU3UYECKON KapTHHBI MHpa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAaYUYHBIX IIPEICTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue xypca ¢usuku 6a3zoBoro ypoBHsi B 11 Kkiacce ocyiiecTBisieTcs ¢ y4€TOM
CoJlepKaTeNIbHBIX MEXIPEIMETHBIX CBS3e C KypcaMM MaTeMaTHKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAay4YHOTO IMO3HAHMS:
SBJICHUE, HAy4YHBIM (pakT, TUIOTe3a, (U3WYECKas BEJIWYWHA, 3aKOH, TEOpHs, HaOJII0JeHUE,
AKCIIEPUMEHT, MOJEIIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelieHre CUCTEMbl YPaBHEHUN, TPUTOHOMETPUUYECKUE (PYHKIIUU: CUHYC,
KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U HUX
MPOEKIIMN HAa OCH KOOPJHHAT, CIOKEHHE BEKTOPOB, MPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKITUH,
MPU3HAKH MTOJ00US TPEYTOJIBHUKOB, ONPEEICHHE TUIONMIAIN IIOCKUX Guryp u oobpéma ted.

bBuonocus: snekTpuyeckue SIBICHUS B KUBOW MPUPOJE, KoieOaTenbHBbIC NBIKCHUS B
KUBOW TPUPOJEC, ONTUYECKUE SIBIICHUS B >KUBOW IPUPOAE, NEUCTBUE paahallMyd Ha >KUBBIC
OpraHU3MBl.

Xumusa: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX Ted,
MEXaHU3Mbl 00pa30BaHUsl KPUCTALNIMYECKOUN PEeIIETKH, CIEKTPAIbHBINA aHAIIN3.

l'eocpaghusi; MarHUTHBIE MOMIOCA 3€MIIH, 3a71€KHM MAarHUTHBIX Py, (OTOCHEMKA 3eMHOM
MTOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSCEHHUI.



Texnonozus: TMHUU DIEKTPOIIEpeay, FEHEPATOpP MEPEMEHHOIO TOKA, DJIEKTPOABUTaTEb,
WHAYKIUOHHAS TeYb, pajaap, paauonpUEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
IIPOEKIMOHHBIN arrapar, BOJIOKOHHAas OITHKA, COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPE/THEI'O OBIIET'O OBPA3OBAHUA

OcBoenue yudeOHoro npeamera «®dusmka» Ha ypoBHE CpeaHEro ooOiiero oopa3zoBaHUs
(6a30BbINl  ypOBEHb) JIOJDKHO OOECHEYUTh JOCTWIXKEHHE CICAYIOIIUX  JUYHOCTHBIX,
MeTanpeaMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIC pE3yNbTaThl OCBOEHHUS yueOHOro mpeamera «Dusukay MOTKHBI OTpakKaTh
FOTOBHOCTh U CIIOCOOHOCTh  OOYYalOIIMXCS ~ PYKOBOJCTBOBATHCS  C(HOPMHUPOBAHHOM
BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIMi, TIMO3UTHUBHBIX
BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM I[IEHHOCTSIM POCCUHCKOTO
o0111ecTBa, pacIIMPEHUE JKU3HEHHOTO OIBITA U OMbITA JEATCILHOCTH B MPOIECCE peaTn3aiiu
OCHOBHBIX HaIPABJICHUH BOCIIUTATEIILHOU JCSATEILHOCTH, B TOM YHUCJIC B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIIMU 00YUYaOIIET0oCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O qJieHa POCCHUICKOTO o011ecTBa; NPUHATHE TpaAULIUOHHBIX
00IIIEYeIOBEYECKUX TYMAHUCTUYECKUX U JIEMOKPATUYECKUX I[EHHOCTEH; TOTOBHOCTh BECTHU
COBMECTHYIO J€STEIbHOCTh B UHTEPECAX IPAKAAHCKOTO
oOIIeCTBa, y4YyaCTBOBAaTh B CAaMOYMPABICHHH B 0O0pa3oBaTENbHOW OpraHU3alMd; YMEHUE

B3aUMOJIEHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAYCHUEM; TOTOBHOCTb K TYMaHUTAPHOUN M BOJIOHTEPCKOM €SI TEbHOCTH;
2) NATPHUOTHYECKOT0 BOCHHUTAHHMA: CHOPMUPOBAHHOCTH POCCHUCKON  TIpakJIaHCKOMN
UJECHTUYHOCTH, MAaTPUOTU3MA; LIEHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM,
JTOCTHXKEHUSIM
POCCUHCKMX Yy4Y€HBIX B 00JaCTH (UMK UM TEXHUKH, 3) JAYXOBHO-HPABCTBEHHOIO
BOCHUTAHUA: C(HOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEACHMUS;
CIIOCOOHOCTh OIICHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM 4YHUCJE B JEATEIBHOCTH Y4YEHOTO;
OCO3HAaHWE JIMYHOTO BKJIAQJa B TOCTPOCHHE YCTOHYHMBOrO Oyaymiero; 4) 3CTeTHYecKOro
BOCIIMTAHUSA: SCTETUUECKOE OTHOIIIEHUE K MUPY, BKJIKOYAsi 3CTETUKY HAyYHOT'O TBOPUYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) TpyaoBoro BOCHHTAHHWSI: WHTEPEC K PAJMYHBIM cdepaM MpodeccHOHATHLHOM
NEATeIbHOCTH, B TOM 4YHCIE CBA3aHHBIM C (DU3UKOW W TEXHUKOW, yMEHHUE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oyaymield npodeccuu W Ppean30BBIBATH COOCTBEHHBIC >KU3HEHHBIE
IJIaHBI; TOTOBHOCTH M CIOCOOHOCTH K 00pa30BaHUIO U caM00Opa30BaHUIO B 00JACTH



¢u3nKM Ha TPOTSHKCHUU BCell  ku3HU; 6)
IKOJIOrH4eCKOro BOCIIUTAHUSA:
c(OpMUPOBAHHOCTb IKOJIOTMUECKOHN KYJIBTYpbl, OCO3HAHHE ITI00AIBHOIO
XapakTepa »SKOJOTMYECKUX NpoOieM;  IUIAHUPOBAaHUE U OCYUIECTBICHHE JACHCTBUI B
OKpY’Karolllel Cpelie Ha OCHOBE
3HaHMS LEJNed YCTOMYMBOrO pPAa3BUTHSA YEIOBEYECTBA; PACIIMPEHHE OMNbITa JEATEIbHOCTH
HKOJIOTMYECKOI HaMpaBI€HHOCTH Ha
OCHOBE MMEIONIMXCS 3HAHUI 10 (QU3KKE; 7) HEeHHOCTH
HAY4YHOI'0 MO3HAHUSA:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3MYECKOM HAYKH; OCO3HAHHE IIEHHOCTH HAy4YHOW JesTEIbHOCTH,
TOTOBHOCTH B MPOILECCE U3YUYEeHUsI (PU3MKHU OCYIIECTBISATh MPOCKTHYIO M UCCIE0BATEIbCKYIO
TS TENbHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiicTBUA ba3oBbie
JIOTHYeCKHe A1eHCTBUSA:

CaMOCTOSATEILHO (OPMYIHUPOBATh M AKTyalM3UpPOBATh MpoOJIeMy, paccMaTpuBaTh €
BCECTOPOHHE; OIPEIEIIATh LENU IEeITEIbHOCTH, 3a/1aBaTh IapaMeTphbl U KPUTEPUU UX
JOCTUKEHUS; BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHSI B PACCMATPUBAEMBIX (PU3NUECKUX
ABJICHUAX; pa3pabaThiBaTh IJIAH PEIICHUs MPOOJIEMBI C YIETOM aHATU3a UMEIOIINXCS
MAaT€pPUAIbHBIX WM HEMaTEpPUAIIbHBIX PECYpPCOB; BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTb,

OLICHUBATHh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLICHMBATh PUCKU IIOCIEICTBUU JEATEIBHOCTH; KOOPAWHUPOBATH U BBIIOJIHSATH

paboTy B YCIOBHUSX peajbHOrO,

BUPTYaJbHOTO M KOMOWHUPOBAHHOTO B3aUMOJCICTBUSA; pa3BUBaTh KPEATUBHOE

MBIIIJICHUE TP PEIICHUH )KU3HEHHBIX TTPOOIIEM.

ba3oBble ucciaenoBaTe/bCKue AeCTBUS !
BJIaJICTh HAYYHON TEPMHUHOJIOTUEN, KIIFOUEBBIMU MTOHATHSAMH U METOJaMHU
(bu3HYeCcKOl HAYKH;

BJIaJIETh HaBbIKAMH y4e€OHO-UCCIEI0BATEIbCKON U MPOEKTHOU NIESITENIBHOCTH B 00JIACTH
(GU3HUKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSATEIBHOMY IOMCKY METOJIOB PEIICHUS
3a7a4 (PU3NYECKOro COJAEpKaHMs, MPUMEHEHHUIO Pa3IMYHbIX METOJOB IMO3HAHHUS; BIAJIETh
BUJIAMU JIEITEILHOCTH TI0 TIOJYYEHUIO HOBOTO 3HAHMS, €r0 HHTEPIPETAINH, TPEOOPa30BaHUIO
U NPUMEHEHUIO B PAa3IMYHBIX y4E€OHBIX CHUTYallUsIX, B TOM YHUCJE MPU CO3JAHUU YUEOHBIX
MPOEKTOB B 00JaCTU (PU3UKH; BBISABISATH NPUUMHHO-CJIEICTBEHHBIE CBS3U U aKTyaJIU3UPOBATh
3a7a4y, BBIABUTaTh TUIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTHI JJIsl JOKA3aTelIbCTBA CBOMX



YTBEPXKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS; aHATIW3UPOBATh MOJyYEHHBIC B
XO/l€ PpemIeHUs 3aJaud  pe3yabTaThl, KPUTUYECKH OICHUBATh WX JOCTOBEPHOCTb,
MPOrHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBHUSX; CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIC
3a/1a4u B 00pa3oBaTeIbHOM

JESITEeNPHOCTH, B TOM YHWCIE NMPU U3Y4YeHHU (DU3MKHU; aBaTh OICHKY HOBBIM CHTYAIlHsM,

OLICHWBATh TPUOOPETEHHBIA OMBIT, yMETh MEPEHOCUTh 3HAHHS 1O (UUKE B

MPAKTUYECKYIO 00JaCTh
KU3HEICATCILHOCTH; YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTaTh HOBBIC UJIEH, MPEAJIaraTh OpUTHHAIBHBIC TTOIXO/IbI U PEIICHUS; CTaBUTh

poOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aJbTePHATHBHBIC PEIICHUSI.
Pabora ¢ undpopmanmeii:

BJIJIETh HaBBIKAMHU TIOTy4YeHUs] HHQOpMAnK (GU3HYECKOTO COACPKAHUS U3 UCTOYHHKOB
pasHBIX THIOB, CaMOCTOSITEJIbHO OCYIISCTBIISATH TIOWCK, AaHallu3, CHUCTEeMATH3AIHI0 W
MHTEPIpETAI0O WHPOPMAIMN PAa3TMYHBIX BHIOB W (OPM TIPEACTABICHUS; OIICHUBATH
JOCTOBEPHOCTh  MH(OPMAIIWH; UCTIONB30BaTh  CpeICTBA  WH()OPMALMOHHBIX |
KOMMYHHUKAIIHOHHBIX ~TCXHOJOTUH B PCIHICHHMM KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX U
OpPTaHM3AIMOHHBIX 33/1a4 ¢ COOI0ACHIEM TPeOOBaHMUN IPTrOHOMHUKHU, TEXHUKH 0€30M1acHOCTH,
TUTUEHBI, pecypcocOepexeHusi, MPAaBOBBIX W JTHUYECKUX HOPM, HOPM HHGPOPMAIIMOHHON
0e30MacHOCTH; CO3/1aBaTh TEKCTHl (DU3MYECKOTO COACpPKAHUS B PA3NIMUHBIX (QopMarax c
y4€TOM Ha3Ha4YeHHs MH(QOpPMAIMU U 1IEeJIEBOM ayJuTOpUHU, BHIOHUpasi ONTUMAIbHYIO (OpMY
NPEJICTABIICHUS U BU3YyaJIU3allH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbI€e JeiiCTBHS:
OCYIIECTBIIATH OOIIIEHHE Ha YpOoKaxX (DM3UKH U BO BHE-YPOUHOU JEATCIbHOCTH,
pacrio3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CHUTyalldd W  CMsTdath
KOH(JIMKTHI; pa3BEPHYTO U JJOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BaHUEM
S3BIKOBBIX ~ CPEACTB; IOHMMAaThb W  MCIOJb30BaTh MNPEHUMYIIECTBA KOMAaHIHOM U
WHAUBUYaJTbHON
paboOTHI; BRIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUM ¢ YUETOM 0OIINX
WHTEPECOB M BO3MOXKHOCTEHW KaKIOTO WICHA KOJUJICKTHWBA, IPUHUMATh LEIH COBMECTHOMU
NESITeIbHOCTH, OPraHUu30BbIBaTh W KOOPJAWMHUPOBATH JEHUCTBHUS 10 €€ JOCTHXKEHHIO:
COCTaBJISITh TUIAH JIEMCTBUM, paclpenessiTh PO ¢ YYETOM MHEHHMM YyYaCTHHMKOB, O0OCYKIaTh
pe3yIbTAaThl COBMECTHOM pabOThI; OIICHUBATH KAYECTBO CBOETO BKJIAJA M KaXKJIOT0 YIaCTHHKA
KOMaH/IbI B
oOmuii pe3yiabTaT Mo pa3pabOTaHHBIM KPHUTEPHUSIM; MpeJjiaraTh HOBBIC IMPOEKTHI, OICHUBATH
HUJEH C MO3UIIMHA HOBU3HHI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH; OCYIIECTBJISITh MO3UTHBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMYHBIX



CuTyalusax, MposABJISITb TBOPUCCTBO U B006pa)K€HI/I€, OBITh WHHUITUATUBHBIM.

PeryasitTuBHbIe YHUBepcajibHble yueOHbIe geiicTBust Camoopranu3anus:
CaMOCTOSITEJIbHO OCYUIECTBJIATh MO3HABATENbHYIO ACSATENBHOCTh B 00JIaCTU (PU3MKHU U
aCTPOHOMMH, BBISBIATH MpPOOJEMBbl, CTaBUTh U (OPMYIHPOBAaTh COOCTBEHHBIE 3a/1ayu;
CaMOCTOSITEJIbHO COCTAaBJATH IUIAH PEIICHHUS PACUYETHBIX M KA4EeCTBEHHBIX 3aJady, IUIaH
BBINIOJIHEHUS TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEM W MNPENNOYTEHUN; JaBaTh OLEHKY HOBBIM CHUTYAlMSM; PACIIMPIATH PaMKH
y4eOHOro mpeaMera Ha OCHOBE JIMYHBIX MPEANOYTEHU; JieJlaTh OCO3HAHHBIA BBIOOD,
apryMeHTHpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a pEIICHHE; OLICHUBAaTh MNPUOOPETEHHBIA ONBIT, CHOCOOCTBOBATH
(OpMHUPOBAHUIO U MPOSIBICHUIO IPYAUIUU B 00J1aCTH
(GU3HUKH, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTEIbHBIM U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJICKT:
JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;
BJaJIeTh HABBIKAMM I[IO3HABATENIbHOM pedieKCMM Kak OCO3HAHHS COBEPIIAEMBIX
JEHCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI;
UCHOJIb30BaTh NPUEMBI PEQIIEKCUN [Tl OLICHKU CUTYal[lH, BHIOOpa BEPHOTO
pEILICHMS]; yMETh OLIEHUBATh PUCKH Y CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX
CHI)KCHMIO; IPUHUMATh MOTUBBI M apI'YMEHTHI APYTHUX IIPU aHAJIU3€E PE3yJIbTaTOB

NeATeNIbHOCTH; TPUHUMATh ceOsl, TTOHUMasi CBOM HEIOCTAaTKU W JIOCTOMHCTBA; NMPUHUMATH

MOTHBBI U apTYMEHTHI JPYTUX MPU aHATIU3E PE3YJIbTaTOB
NeATeILHOCTH; MPU3HABATh CBOE MPaBO U MPaBO APYTUX HA OMIUOKH.

B mporecce mocTHKEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOSHHMS MPOTPAaMMBI MO (HHU3UKE
JUIL  ypOBHA CpelHero obmero oOpa3oBaHUs y OOYyYaroOUIUXCS COBEPIICHCTBYETCS
AMOITMOHAIBHBIN HHTEJUICKT, IIPEAIIOIaratroiuii chOpMUPOBAHHOCT:

CaMOCO3HAHMs, BKJIIOYAIONIIETO CIOCOOHOCTh IOHHMAaTh CBOE  OMOIMOHAILHOE
COCTOSIHME, BHJICTh HAIPABJICHUS PAa3BUTHS COOCTBEHHOW SMOIIMOHAIBHOW cdepbl, OBITh
YBEPEHHBIM B ce0¢; caMOperyIMpOBaHus, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHE MMPUHUMATh
OTBETCTBCHHOCTh 3a CBOE IOBEJCHHUE, CIIOCOOHOCTHh aJanTHPOBATHCSI K SMOIMOHAIBHBIM
M3MEHCHHUSIM M TIPOSIBISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIWH,
BKJTIOYAIOIIEH CTPEMJICHHE K JOCTIKCHHUIO IIeJIU M YCIEXY, ONTHUMHU3M, HWHUIIMATHBHOCTb,
YMEHHE JIEUCTBOBATh UCXO/ISI U3 CBOMX BO3MOKHOCTEH; dMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTD
MOHUMAaTh SMOIIMOHATBHOE COCTOSHUE JAPYTHMX, YYUTBIBaTh €ro MpPH OCYIIECTBICHUH
OOIIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO M CONEPEKHWBAHUIO; COIMAIBHBIX HABBIKOB,
BKJTIOYAIOIIHUX CIIOCOOHOCTH BHICTPANBATh OTHOIIICHUS
C IPYTUMHU JIOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3peniaTh KOHMIUKTHI.



NPEAMETHBIE PE3YJIBTATBI

K koHny o6yuenus B 10 kiacce npeiMeTHbIE pe3yiabTaThl Ha 0A30BOM YpOBHE JOJIKHBI
oTpakaTb CPOPMHUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATH Ha MPUMEpaAx pojib U MECTO (PU3UKU B (POPMUPOBAHUHU COBPEMEHHOU
HAay4YHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOI'MM, B IIPAKTUYECKON
JESATENbHOCTHU JIIOJIEH; YUUTHIBATh TPAHULI IPUMEHEHUSI MU3YyYEHHBIX (PU3HMUYECKUX MOJEIEH:
MaTepHualibHasi TOUKa, MHepIUalbHasi CUCTEMa OTCUYETA, aDCOMIOTHO TBEPIOE TEIO, UACATbHBIN
ra3, MOJEIN CTPOEHUS ra30oB, KUIAKOCTEW M TBEPABIX TEJ, TOUEUYHBIN SJIEKTPUUYECKHUMN 3apsij
Npy perieHuu GU3NYecKuX 3a1a4;

pacno3HaBaTh (QU3MYECKHE SBJICHUS (Ipoliecchl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPHHM CTPOECHUS BEIECTBA U JJIEKTPOJMHAMUKMU:
pPaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEHHOE [BI)KEHHE, CBOOOJHOE TMaJIeHue Tell,
JIBUKEHUE 10 OKPYXKHOCTH, HHEpIus, B3aumojencTBue Ttein, auddysus, OpoyHOBCKOE
JIBUKEHUE, CTPOCHHUE >KUIKOCTEH M TBEPABIX TEJ, U3MEHEHUE O00BbEMA TeN MPHU HArpeBaHUU
(oxJaxJeHuu),  TEeIIOBOE  paBHOBECHE,  HCMApeHue,  KOHJIEHcalus,  IUJIaBJICHHE,
KpUCTAJUIM3alUsA, KUIIEHHWE, BIAXHOCTb BO31yXa, IIOBBIIICHUE MIaBJICHUA Tras3a IIPpU €ro
HArpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKIY IIApaMETPAMU COCTOSIHUSA ra3a B U30IPOLECCaX,
EKTPU3alusa T, B3aUMONCUCTBUE 3apsoB;, OIMCHIBATH MEXAaHUYECKOE JIBUKEHUE,
UCHOJIb3Yys (PU3NUECKUE BEIUUYMHBI: KOOPAMHATA, IyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE,
Macca Tena, Cuila, HMIIYJIbC TeJla, KUHETHYECKas JHEPrus, IOTEHUHAIbHAs JHEprus,
MexaHuyeckass paboTa, MeXaHHYecKass MOILHOCTb, IPU ONUCAHUM IPaBUIBHO TPAaKTOBATh
¢u3nyecKuil CMBICI HCIOJB3YEMBIX BEJIMYUH, WX OOO3HAYEHUS M E€IUHUIIBI, HAXOJUTh
(GopMyiibl, CBSI3BIBAIOLIME JaHHYIO (U3MUECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMU;
OIKCHIBaTh U3yYCHHbBIE TEIUIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHUS, UCIOJB3Ys (U3HUECKUE
BEJIMYMHBI: JABJICHUE Ta3a, TEMIIEpaTypa, CPEIHsAs KUHETHYECKas HHEPIHUs XaOTUYECKOIO
IBIKCHHUST MOJIEKYJ], CPEIHEKBAaJPAaTHUYHAS CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEILIOTHI,
BHYTpEHHSS SHEeprusi, padota raza, Ko3QpQUIMEHT MOJEe3HOTO JAEHCTBUS TEIJIOBOIO JBUTATEIS;
IpU ONHCAHUM TPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICI HCHOJB3YEMBIX BEJIWYMH, HX
0003HAUYEHUsI W E€IUHUIIBI, HAXOAWUTh (POPMYINbI, CBS3BIBAIOIIME JaHHYIO (PU3UUYECKYIO
BEJINYMHY C APYTMMH BEJIMYMHAM; ONMCHIBATh U3YYECHHBIE MIEKTPUUECKUE CBOMCTBA BEIIECTBA
U DJIEKTPUYECKHE SIBJICHUS (IPOLECCHI), UCIONb3Yysl (PU3NYECKHE BEIUYUHBI: IEKTPUUECKUI
3apsif, JIEKTPUYECKOE T10JIE, HANPSKEHHOCTD OIS, NOTEHIMAN, Pa3HOCTh NOTEHIMAJIOB; IIPH
OMMCAaHUU TPABUIBHO TPAKTOBATh (PU3UMUECKHI CMBICI HCHOJIB3YEMBIX BEJIMYUH, HX
000O3HaYeHUsT M E€IUHULBI;, YKa3blBaThb (DOPMYJIbI, CBSA3BIBAIOLIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTMMH BEJIMYMHAMH; aHAJIM3UPOBATH (PU3UMYECKUE IPOLECChl M SBIICHUS,
UCIONb3ysd (U3UYECKHE 3aKOHbI M TMPUHIMIBL: 3aKOH BcemupHoro tsrorenus, |, Il u Il



3aKkoHbl HbI0TOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM SHEPruM, 3aKOH COXpPaHEHUS! UMITYJIbCa,
NPUHIUIT CYNEPNO3UIMKA CUJI, TPUHLUI PABHONPABUS HHEPIIUATBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHMSI BEILECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpEHEN
KMHETUYECKOW SHEpPruM TEIJIOBOTO JBUKEHUS MOJEKYJl ¢ aOCONIOTHOW TeMIepaTypow,
NEPBBIA 3aKOH TEPMOJMHAMMKH, 3aKOH COXpPAHEHUs 3JEKTPUUECKOro 3apsana, 3akoH KyioHa,
IIPU 3TOM pasinyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIpaXKEHHE U
ycioBusl (TpaHUIlbl, 00JacTH) MPUMEHUMOCTH, OOBSICHATh OCHOBHBIC MPUHIIUIBI JEHUCTBUS
MalluH, NOpUOOPOB M TEXHUUECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX 0€30MacCHOTO
WCIIOJIb30BaHUsl B TIOBCEIHEBHOM JKM3HU, BBIMOJHATh JKCIEPUMEHTHI IO HCCIICIOBAHUIO
(bu3nYeCKUX SIBICHUNW W TPOIIECCOB C MCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH,
npu 3ToM QopMyJIMpoBaTh NMpodIeMy/3aiauy U THUIOTE3y y4eOHOro 3KCIepUMEHTa, cOOUpaTh
YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYI0BAHUSI, IPOBOJIUTH ONBIT U ()OPMYITUPOBATH BBHIBO/IBI;
OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIIMYMH, NPU STOM BHIOUPATH
ONTUMAJIBHBIA  CIOCOO M3MEpEeHHUs M HCHOJb30BaTh M3BECTHBIE METOJbl  OLIEHKHU
NOTPEIIHOCTEN M3MEPEHU; UCCe0BaTh 3aBUCUMOCTH MEXAY (PU3NUYECKUMH BEIUYMHAMU C
UCITIOJIb30BAHUEM TMPSIMBIX U3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATHh YCTAaHOBKY, (DMKCHUPOBATH
pe3yabTaThl MOJTYYSHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B BUJE TaOJIUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI MO Pe3yJibTaTaM HCCIIeIOBAaHuUs; COOII0IaTh MpaBuiia 0€30MacHOro Tpyia Mpu
NIPOBEJICHNN HCCIEOBAaHUN B paMKax y4yeOHOTO HKCIIEPUMEHTa, Y4eOHO-UCCIIeI0BaTEeIbCKON
U TIPOCKTHOM JESITEIbHOCTH C UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00OPaTOPHOTO
o0OpyZOBaHMs; peliaTh pacyE€THbIE 3aJadyd C SIBHO 33JaHHOW (DU3UYECKON MOJIEINbIo,
UCTIOJNIB3YA (DU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1aud BhIOMpATh
(GU3UYIECKYI0O MOJIEb, BBIICIATh (DU3UUECKHUE BEIUYUHBI U (HOPMYIIBI, HCOOXOAUMBIE NI €€
pElIeHMs], TPOBOAUTH PACUETHI U OIEHUBATH PEATILHOCTH MOJIYYEHHOTO 3HaUeHUs HU3HUECKON
BEJIMYMHBI, pElIaTh KAvyeCTBEHHBIC 3aJauM: BBICTPAWBATH JIOTHYECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXICHHI C OMOpON Ha M3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (pu3myeckue
SIBJICHUSI,;

WCIIOJIb30BaTh TIPM pENICHWH Y4YeOHBIX 3a/lad COBPEMEHHBbIE HWH(OpMAIMOHHBIC
TEXHOJIOTUU IS TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIIPETAIIMN U TPEICTABICHUS yu4eOHOW U
HAyYHO-TIOMYJISIPHOW HMH(OpPMAIMU, TMOJIYYEHHOW W3 Pa3IWYHBIX HMCTOYHHKOB, KPUTHUYECKU
aHAM3UPOBATH MONyYaeMyl0 HWHGOpPMAIHIO; MPUBOAWTH MPUMEPHI BKJIaJla POCCUUCKUX U
3apyOeKHBIX YYEHBIX-(PU3UKOB B pPa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJOTHUIA; UCIIOJIH30BATh TEOPETUUECKHUE 3HAHUS TI0 (U3UKE B
MMOBCEHEBHOM KU3HU
st obecmiedeHuss O€30MaCHOCTH TIPW OOpaleHuu C T[pudopaMu W TEXHUYECKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 3I0POBbs U COOJIIOICHUSI HOPM 3KOJIOTUYECKOT0 TOBEICHUS B
OKpYy’Karouien cpejie; padotarh B Ipymme C BBIIOJHEHHEM Pa3JIMYHBIX COIMATIBHBIX POJICH,
TUIAHUPOBATh PabOTy TPYNIBI, PAMMOHATIBLHO PaCHpeNelisiTh OOS3aHHOCTH W IUIAHUPOBATH



JESATENbHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJCKBATHO OLIEHWBATh BKJIAJ KaXKJIOro U3
YYaCTHUKOB T'PYMIIbl B PEIIEHUE paCCMAaTPUBAEMON TPOOIEMBI.

K koHny oOyuenus B 11 kiacce npeiMeTHbIE pe3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTb CPOPMHUPOBAHHOCTH Yy 00YHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpaAx pojib U MeCTO (PU3UKU B (POPMUPOBAHUHU COBPEMEHHOU
HAay4YHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOI'MH, B IIPAKTUYECKON
JESATENbHOCTU JIIOJIEH, LETOCTHOCTh M €IUHCTBO (DU3MYECKOM KapTHUHBI MHPA; YUYHUTHIBATH
I'PaHULIbl IPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJENICH: TOUYEUHBIH AJIEKTPUUECKHUI 3apsij,
Jy4d CBETa, TOYEYHBIM MCTOYHUK CBETA, SIZIEPHAs MOJIENIb aTOMa, HyKJIOHHAsl MOJIEJIb aTOMHOTO
a5ipa Ipu peuieHuu (U3MYECKUX 3a]ay; pacno3HaBaTh (pu3nmyeckue sBiICHHS (MPOIECCHI) U
OOBSACHATh UX HAa OCHOBE 3aKOHOB 3JIEKTPOJAMHAMHUKU M KBAHTOBOW (DM3HUKHU: DJIEKTpHUUYECKAS
MIPOBOJIMMOCTb,  TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEUCTBUSA  TOKa,
B3aMMOJEHCTBUE MATHUTOB, MJIEKTPOMAarHUTHAs WHAYKLHS, JEHCTBUE MATHUTHOIO IOJIS HA
NPOBOAHUK C TOKOM U JABWXKYLIUMHCS 3apsll, JJIEKTPOMAarHUTHbIE KOJI€OAHWS W BOJIHBI,
NpSIMOJIMHENHOE PAcHpOCTpAaHEHUE CBETA, OTpPaKEHHE, IMpeloMieHue, HHTepdepeHIus,
mubpakuyds W TOJNApU3alMs  CBeTa, JUCHEPCHs CBeTa, (POTORNIEKTpUYecKuit sddekr
(pororddexT), cBeTOBOE JaBieHUE, BOZHUKHOBEHHE JIMHEWYATOro0 CIEKTpa aToMa BOJIOpOJa,
€CTECTBEHHAas: M MCKYCCTBEHHas pPaJAUOAKTUBHOCTB, OIMCHIBATH H3YyYEHHBIE CBOMCTBA
BEUIECTBA (DJIEKTPUYECKHE, MATrHUTHBIE, OINTUYECKHE, JJIEKTPUYECKYH0 IPOBOJUMOCTH
pa3M4YHBIX Cpel) U DIIEKTPOMATHUTHBIE SBJIEHUS (TPOLIECCHI), HCIONIB3Yys (PU3NUECKHe
BEJIMYUHBL: JJIEKTPUYECKUMN 3apsAl, CWIAa TOKA, DIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUECKOE
COIIPOTUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas Cuia, paboTa TOKa, MHIYKIUSA
MarHuTHOro ImoJisg, cwia Awmrmepa, cuna JIopeHIa, WHAYKTUBHOCTh KaTyIIKH, SHEPrus
AJIEKTPUYECKOI0 M MarHUTHOrO TOJel, NMepuoa M 4YacToTa KojebaHWi B KosieOaTelbHOM
KOHTYpE, 3apsii U CWIa TOKa B IPOLECCE TapMOHUYECKUX 3JEKTPOMArHUTHBIX KOJeOaHWH,
(OKyCHOE pacCTOSHUE W OINTHYECKas Cuja JIMH3bI, NPU ONUCAHUM NPAaBUJIBHO TPaKTOBATH
¢u3nyecKkuil CMBICT HCHOJB3YEMBIX BEIWYMH, WX OOO3HAUYEHUS U EIUHUIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIUUUHY C APYTUMU BEIMUYNHAMU;

ONKCHIBaTh H3Y4YCHHbIE KBAHTOBBIC SIBJICHUS M IPOLIECCHI, HCHOJIB3Ys (PU3NUECKHe
BEJINYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacCTOTa CBETA, DHEPIrus U
UMIYyJIbC (POTOHA, MEPUOA MOJypacmaaa, SHEPrusl CBSI3U ATOMHBIX fJEp, NpPHU OMHMCAHUU
NPaBUJIBHO TPAKTOBaTh (PM3MUECKUN CMBICI HCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAUCHUS U
€IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME JAAHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIATH 3HAU€HUE (U3NYECKONW BEIUYMHBI; AHAJIU3UPOBATh (hU3UUECKHE
NPOLECCHl M SIBJICHHS, UCTOIb3Ys (DU3MUECKHE 3aKOHBl M MPHUHLHUIBL: 3aKOH OMa, 3aKOHBI
IIOCJIEAOBATENIBHOTO WM IApaJUIEIbBHOIO COEAUHEHHs IPOBOJHMKOB, 3akoH J[xoyisa—J/leHna,
3aKOH DJIEKTPOMAarHWTHOM HWHIYKIHMH, 3aKOH NPSIMOJMHEHHOTO pAaCIpOCTPAHEHHUsI CBETA,
3aKOHBl OTPAXXCHUSI CBETA, 3aKOHBI IPEJIIOMJICHUS CBETa, ypPaBHEHUWE OWHINTEHHA JUIA



dboTorddexTa, 3aKOH COXpaHEHUSI IHEPTUU, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsAa, 3aKOH COXPAaHEHHS MacCOBOTO YHWCHA, IMOCTYNaThl bopa, 3akoH
pPaZMOaKTUBHOTO paclajga, MpH ATOM pa3IuydaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAKCHUE W YCIOBHUS (TPaHMIIBI, 00JIACTH) MPUMEHHMOCTH; OIPEICISITH
HaIPaBJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO TOJIS POBOTHUKA
C TOKOM, CHJIBI AMIiepa U cvitbl JIOpeHIIa; CTPOUTh U OITUCHIBATh N300payKEHUE, CO3AaBAEMOC
TUTOCKUM 3€pKajioM,
TOHKOHW JIMH30#; BBITIOJHATH JKCIIEPUMEHTHI TI0 HCCICIOBAHUIO (DU3NYCCKUX SIBICHUNA H
MIPOIIECCOB C MCIOJIB30BAHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHUI: ITPU 3TOM (POPMYITHUPOBATH
npobiieMy/3afjady ® TUIOTE3y Yy4eOHOro DOKCIEepUMEHTa, coOupaTrh YCTaHOBKY U3
MIPEIOKEHHOTO 000pYA0BaHUS, POBOJIUTD OIBIT U ()OPMYITHPOBATH BHIBOJIBI; OCYIIESCTBIISATH
MPSMbIC U KOCBCHHBIC M3MEPCHHSI (PU3NUYECKUX BEIUYHMH, MPU dTOM BBIOUPATH ONTUMAJIbHBIN
CIOCO0 M3MEPEHHSI U WCITOJIB30BaTh U3BECTHBIC METObI OLICHKHM MOTPEIIHOCTEH M3MEPCHHUI;
MCCIICIOBATh 3aBHCHUMOCTH (U3MYECCKUX BEJIWYUH C HUCIOJB30BAHUEM MPSMBIX H3MEPCHUI:
IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIBTATHI MOJYYCHHOW 3aBUCUMOCTH
(bU3MYEeCKUX BEJIIMYWH B BHJE TaOiWI] W TpaduKOB, JejaTh BBIBOJBI IO pe3yjbTaTaM
MCCIICZIOBAHUS; COOIIOIaTh TpaBuiia O0E30MacHOro TPpyJa NMpPH MPOBEASCHUHM HCCICIOBAaHUN B
paMKax y4eOHOro KCIIEpPUMEHTA, YIeOHO-HCCIeN0BATENbCKOW U MPOSKTHOM NEITEeIHhHOCTH C
MCTIOIh30BAaHUEM HM3MEPUTENBHBIX YCTPOUCTB M JIaOOpaTOPHOTO O0OOpPYAOBaHUs; perarh
pacuéTHbIC 3a]]a4H C SBHO 3aJaHHON (U3NUIECKON MOIECIBIO, UCTIONB3Ys (GU3NUECKUE 3aKOHBI U
MPUHITUIIBI, HA OCHOBE aHAIM3a yCIOBHS 3a/a4ll BHIOMpaTh (QU3NUYECKYIO MOJECIb, BBIICIATH
¢dusnyeckue BEeIMYUHBI U GOPMYIIBI, HEOOXOIUMBIC ISl €€ pelIeHus, TPOBOIUTh PAcUEThl U
OLICHWBATh PEAIBHOCTh TIOJYYEHHOTO 3HA4YCHHWS (U3WYECKOW  BEJIMYWHBI, pEIIaTh
KaueCTBCHHBIC 3aJ]a4M: BHICTPAWBATh JIOTUYECKH HEMPOTHBOPECUMBYIO LIEMIOYKY PACCYXICHUN
C OIOPOW Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NICCKHUEC SIBIICHUS,

UCTIOJh30BaTh MPU PEHICHHH YYEeOHBIX 3aJad COBpPEMEHHBbIC HWH(POPMAIMOHHEIC
TEXHOJIOTHH JJII TIOMCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAIIMA M MPEICTABICHUS y4eOHOU |
HAyYHO-TIOMYJISIPHOW HMH(OpPMAIMK, TMOJIYYEHHOW M3 Pa3TUYHBIX HUCTOYHHUKOB, KPUTHUYECCKHU
aHANMM3UPOBATH TONYyYaeMyl0 HH(POpPMANUIO; OOBSCHATH NPHUHIMIBI JACHCTBUS MAIlWH,
prUOOPOB U TEXHUYECKUX YCTPONCTB, pa3inyaTh yCIOBUS WX 0€30MaCHOTO MCIOJIb30BaHUS B
MOBCEAHEBHOM JKM3HH, MPUBOJIUTH MPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKA W TEXHOJIOTHH; UCTOJIB30BaTh TEOPETUUECKUE 3HAHUA MO (U3MKE B TOBCEIHEBHOU
KU3HUA JUIsi oOecrieueHus: 0€30MacHOCTH TpHU OOpaIeHuy ¢ MpUOOpaMu U TEXHHUYCCKUMU
YCTPONCTBAMH, JIsI COXPAHECHHSI 37J0POBbS M COOTIOICHHSI HOPM DKOJIOTHIECKOTO TIOBEACHUS B
OKpYyXarolen cpeje; paboTaTeh B TPYMIE C BHIMOJHEHUEM Pa3IMYHBIX COIUATBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYNIBI, PAMMOHAIBHO PaCHpenelisiTh OOS3aHHOCTH W IUIAHUPOBATH



JESATENbHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJCKBATHO OLIEHWBATh BKJIAJ KaXKJIOro U3
YYaCTHUKOB T'PYMNIbI B PEIIEHUE paccMaTpUBaeMOn MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
/ HaumeHoBaHue pa3ie/ioB U TeM (undpossre)
Nen/n MpPOrpamMMblI B Kontpoabnsie | Ipaktnueckne | 00PasoBaTenbHbIe
cero padoTsbI padoThI pecypceel
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
5 bubmmoreka [{OK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS https://m.eds00.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarmia 5 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 Apsamia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 L bubnunoreka [JOK

TEOpUU

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

3.2 OCHOBEI TEpMOHHAMUKH 10 https://m.eds00.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [JOK
3.3 @da3oBbIE IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pazgen 4. DJIEKTPOANHAMUKA
bu6moreka [IOK
4.1 JneKTpocTaTHka 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIN 2neKTpudYecKuid TOK. TOkM B bubnuoreka [IOK
4.2 pa3IMYHBIX Cpeax 12 https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHHe Pa3/iesioB U TeM (undposeie)
Ne n/n NPOrpaMMblI Beero Konrpoabubie | Ilpakruueckue | 00pasoBaTeibHbIe
padoThI padoTsl pecypchbl
Paznen 1. DJIEKTPOJIUHAMUKA
MarnuTHO€ noJie. DIeKTpOMarHuTHas bubnuoreka [IOK
11 WHTYKITAS 11 1 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHn4ecKue 1 JIEKTPOMArHUTHBIE bubmuorexa [JOK
2.1 KojeOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHW4eCcKUEe U 3JIEKTPOMArHUTHBIE BOJIHbI bubnuoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Omraxa 10 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI cieManbHON TEOPUHU 4 L bubnunoreka [JOK

OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

Paznesn 4. KBAHTOBAS ®U3UKA

. bubmmoreka [{OK
4.1 DJIeEMEHTHI KBAHTOBOM OIITHUKHU 6 https://m.eds00.ru/7f41c97¢
4.2 Crpoenue aToMa 4 bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.3 ATOMHOE 571pO S https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 ];fgt?)z:yllfn:.eezz(};.(r)ﬁﬁ 41c97¢c
Hroro mo pazgeny 7
Paznen 6. OBOBLIAIOUEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Obobuaromee nopTOpeHue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne JlaTa uudposeie
n/n Tema ypoxa Kontposabneie | IIpakTHyeckue y3yyenus o0pa3soBaTe/ibHbIE
Bceero
padoTsI padoThbI pecypchl
®dusuka — Hayka o npupoje. Hayunsie
1 METO/IbI IO3HAHMS OKPY/KAIOIIETO0 MUPa 1 bubmorexa LHOK
https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B

5 (hopMHpPOBAaHUH COBPEMEHHOM Hay4YHOI 1 Bu6moreka [JOK
KapTHHBI MUPa, B IIPAKTHICCKOU https://m.edsoo.ru/ff0c33e6
eATEIIFHOCTH JIFOJIEH
Mexannueckoe OBMKECHHUE.

3 OTHOCHUTETHHOCTH MEXaHUYECKOTO . Bu6miorexa IIOK
nBwkeHus. [lepemenienne, cKopocTs, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe
PaBHOMEpHOE NpAMOJIMHEITHOE bubmuoreka [JOK

4 JIBHKCHHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPsIMOJIMHEWHOE bubnnoreka [JOK

5 JIBHKCHHUE 1 https://m.edsoo.ru/ff0c372e
CBoOoaHoOe majieHre. Y CKOpeHue bu6mmoreka [JOK

6 CBOOOIHOTO IMaEHUA 1 https://m.edsoo.ru/ff0c39cc
KpuBonmHuelinoe nBuxenue. JBrxenue

7 MaTepUaIbHON TOUKH 110 OKPYKHOCTH 1 brbmotexa LIOK

https://m.edsoo.ru/ff0c3ada
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[IpuHnun otHOCUTENBHOCTH ['anunes.

bubmuoreka [JOK

NHepunanpHbIe CUCTEMBI OTCYETA.
IIepsbiii 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 CYNepIo3uIHHK cuil. BTopoii 3akon bubmuorexa [IOK
HBI0TOHA JUTA MATEPHATHHOH TOUKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akon HerotoHa 1u1st bubnnorexa [JOK

10 MaTepUaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMHpHOTO TsroTeHus. Cria

11 TskecTu. [lepsas KocMudecKas brbmotexa LIOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec tena bubmuorexa [JOK

12 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadpumuenT rpenust.

13 Cuna COTPOTUBIIEHHUS TIPH IBUKEHUH brbmotexa LIOK
Tella B KUIKOCTH HIIA rase https://m.edsoo.ru/ff0c3f76
[TocTynarensHoe U BpanaTeabHOE

14 JIBUKEHHE a0COJIIOTHO TBEPAOIO Tea. Bbu6mmorexa LIOK
MowmeHT cunebl. [liedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPIOTO Tena
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOUEK. Bu6miorexa IIOK

NMiynec cuiibl. 3aKOH COXpaHEHUS
HMITyJIbCca. PeakTUBHOE IBHKEHHE

https://m.edsoo.ru/ff0c43d6
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16

PaGoTa 1 MOIITHOCTb CHJIBL.
Kunernueckas sHEprus MaTepUaIbHON
touku. Teopema 006 U3MEHEHUH
KMHETUYECKON SHEPruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorenumanpHas 3HEPTHUSL.

bubmmoreka [{OK

[ToTeHumanpHas 3HEPIUs ypyro
Nne(OpMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprust Teaa BOIU3u
ITOBEPXHOCTH 3EMIIU

https://m.edsoo.ru/ff0c461a

18

[loTeHnmanpHple W HENOTEHIMAJIbHBIE
cuitbl. CBs3b pabOTHI
HEMOTEHLHUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHUsI MEXaHUYECKOM
SHEepPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
M3MEHEHHEM MEXaHHUYECKOW YHEPTUU
TeJla Ha MPUMEPE PACTSIKCHHS
PE3UHOBOTO JKI'yTa

20

KonTtponbHas padoTa o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUS B MEXaHUKE)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYISIPHOKMHETUYECKON TEOPHUH.
BbpoynoBckoe nBuxenue. Judpdysns

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U
B3aHMMO/ICHCTBHS YaCTHUI] BEIIECTRA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN U
TBEPIBIX TEN

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa u
e€ u3mepenue. lllkana remneparyp

Henscus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KUHETUYECKOM SHEPruun
JBUKCHHS] MOJIEKYJ. YpaBHEHUE

MenneneeBa-Kianeitpona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. I'a30BEIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO rasza

29

N3ompornieccsl B UaealbHOM raze u ux
rpaduyeckoe npeacTaBieHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e
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Buyrpennssa sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
croco0bI €8 n3menenns. Kommuectso

bubmmoreka [{OK

30 TeTIOTH! M paboTa. BHyTperHss https://m.eds00.ru/ff0c5952
9HEPrusi 0JTHOATOMHOTO HUCATLHOTO
rasa

bubmmoreka [{OK

31 Bue1 Tennonepeatn https://m.edsoo.ru/ff0c5c36
YaenpHas TETUIOEMKOCTH BEIIECTBA.

32 KonnuecTBO TEMIOTH IpH bubmoreka [IOK
Teronepenavye. AnnadaTHBIN PoIece https://m.edsoo.ru/ff0c5c36
[TepBrIil 3aKOH TEPMOJUHAMHUKA U €70 bubmuorexa [JOK

33 IIPUMEHEHHE K U30TIpoLeccamM https://m.edsoo.ru/ff0c5efc

34 Heob6patumocTts mporieccoB B bubmuorexa [JOK
npupoje. Bropoit 3akoH https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
[Tpuniun nevicreus u KII1/I TerioBoit bu6mmoreka [JOK

35 MAILIUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ]
DKOJOTHYECKHE MPOOIEMbI

37 TEIUIOHEPTETUKHI

38 Oo6o06maromuit  ypoxk «MoJekynspHast bubnuoreka [IOK

(I)I/I3I/IKa. OcHOBEI TCPMOJUHAMUKUN»

https://m.edsoo.ru/ff0c6938
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KonTtposnpsHas paboTa o teme

39 «MonekyisipHast pusnka. OCHOBBI bu6morexa IIOK
TepPMO/IHHAMUKI https://m.edsoo.ru/ff0c6a50
[TapooOpa3zoBaHue ¥ KOHJICHCAITHS. bubnuorexa [JOK

40 Hcnapenune n kunenue https://m.edsoo.ru/ff0c63b6
AOCoJIIOTHAs! U OTHOCUTEIbHAS

41 BJI&XKHOCTH BO31yXa. HachlIEeHHbIH map bu6mmoreka [IOK

https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannmueckue u

" amopdHbIe Tena. AHU30TPOIIHS CBOMCTB Bu6miorexa [IOK
KpUCTAIIOB. JKuKHE KPUCTAILIBL. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
[naBnenue U KpUCTATUTU3ALMSL.

43 V nenpHas TEMI0TAa TUIABICHUSL. bu6miorexa LHOK
CyGimarus https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK

44 YpaBHeHHE TEIJIOBOTO OamaHca https://m.edso0.ru/ff0c6820
DIIeKTpU3aIus Tel. DICKTPUUECKUI bubmuoreka [JOK

45 3apsj. JIBa BUaa 3JEKTPUYECKUX https://m.edsoo.ru/ffOc6bcc
3apsoB
[IpoBOTHUKY, AUANEKTPUKU U

46 MOJIYTIPOBOHUKH. 3aKOH COXpaHEHHUS bu6morexa [IOK

QJICKTPUYICCKOTO 3apsaa

https://m.edsoo.ru/ff0c6bcc
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B3aumoneiicTBue 3apsiioB. 3aKoH

47 Kynona. ToueuHbIi 31€KTPHIECKHIA bubnuorexa LIOK
3apA https://m.edsoo.ru/ffOc6ce4
Hanpsok€HHOCTD AIIEKTPUYECKOTO TOJISL.

48 [IpuHnun cynepn031/1£11/11/1 Bu6oreka [OK
BIIEKTPUYCCKUX ToJIel. JInHin https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaboTa cui 2IeKTpoCTaTHYECKOTo TOJIS.

49 [Morenmman. Pa3HOCTh MOTEHIMATIOB bubsmorexa LHOK

https://m.edsoo.ru/ff0c6f00
[TpOBOTHUKH U TUIJICKTPUKH B

50 5JIEKTPOCTATHIECKOM TIOJIE. bubnmorexa LIOK

JIHOJEKTPHEECKas IPOHHIAEMOCTD https://m.edsoo.ru/ff0c7018
. bubmuorexa [JOK

S OnexrpoémkocTe. Konzencarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO

52 KOHJIEHCATOPa. DHEPIHs 3apSKEHHOTO bubmuorexa IIOK
KOHJIEHCATOpA https://m.edsoo.ru/ff0c72c0
JlaGopatopnast paboTta N3mepenne

53 3JIEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIMO neiCTBUS U TPUMEHEHHE
£4 KOHJICHCATOPOB, KOMHPOBAIHHOTO

amnmnapara, CTpyHHOTO IpUHTEpA.
DNeKTpocTaTUYeCcKas 3aluTa.

3azeMJIeHHE HIIEKTPOIPUOOPOB
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55

DNeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna Toka. Hampsoxenue.
Comnpotusnenue. 3akon Oma Jist
ydJacTKa enu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabota «M3ydyenue
CMEIIAHHOTO COCTMHCHHS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue DJ1C ucTouyHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas TPOBOAUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIpPOBOJUMOCTh

60

DNEKTpUUYECKUI TOK B BaKyyMe.
CBoiICTBA AIIEKTPOHHBIX ITYYKOB

61

ITomynpoBOAHUKH, UX COOCTBEHHAs U

pUMecHast mpoBoauMocTh. CBolicTBa
p—n-nepexona. [lomynpoBoaHuKOBBIE
npubOopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTpUUYECKUH TOK B pacTBOpax U
paciiaBax 3JI€KTPOJIUTOB.

bubmmoreka [{OK

62 1
DNEKTPOTUTHYECKAs TUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B razax.

63 CaMocTOATENbHBIN 1 1 bubnuoreka [JOK
HECaMOCTOSTEIbHBIN pa3pax. MoJHus. https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpuyeckue Npubopsl U yeTpoicTBa
Y UX TIPAKTHYECKOE TPUMEHEHUE. Bu6miorexa IIOK

64 IpaBuia TeXHHKH O€30MaCHOCTH . https://m.edsoo.ru/ff0c86fc
O6o0maromuii ypok bubmuorexa [JOK

65 «NEKTPOIMHAMUKAY 1 https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o Teme
«Inekrpocratuka. [locTossHHBIN Bubnuoreka [JOK

66 ()J'IeKTpI/I‘leCKI/Iﬁ TOK. TOKI/I B paBJ'II/I‘IHBIX l https//medsooru/f‘fOCBaBa
cpenax»
PesepBurbiit ypok. KontponbHas paborta bubnnoreka [JOK

67 o TeEMe OJIEKTPOJUHAMUKA 1 https://m.edsoo.ru/ff0c8c56

P

PesepBHblit ypok. O6oOmmaromui ypox bubnnoreka [JOK

68 no temam 10 kacca 1 https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
No T Jlata uu@ppoBbIe
/i €Ma ypoka Beero Konrpoasubie | IlpakTuuyeckue H3yueHusI 00pasoBaTebHbIE
paﬁoTbl paﬁoTbI pecypchl

[TocTostHHBIE MAarHUTHI U X
B3auMO/IeiicTBHE. MarHUTHOE T0JIe. Bu6miorexa IIOK

1 . 1
BexTop MarHUTHON MHIYKIMA. JIMHIN https://m.edsoo.ru/ff0c9778
MAarHUTHOW MHIYKIIUH
MarsuTHO€ T0JIe TPOBOTHHUKA C TOKOM.
OmeIT DpcTena. bubmuotexa [JOK

2 . 1
BzanmoneiicTue IIPOBOJHHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubmuorexa [JOK
MAarHUTHOTO TMOJISl KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaboparopHnas padota «MccnegoBanue Bu6muorexa [IOK

4 HeﬁCTBHH IIOCTOSAHHOT'O MarHuTa Ha 1 1 https://m'edsoo'ru/ffOCgaco
PaMKy ¢ TOKOM»
JleficTBHE€ MarHUTHOTO TOJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. N Bu6anoreka LIOK

Cuna Jlopenna. PaboTa cubl

Jlopenua

https://m.edsoo.ru/ff0c9df4
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OnexTpoMarHuTHas HHAyKLuA. [loTok
BEKTOpa MarHuTHOU uHaykuuu. J/1C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM

naaykiuu Papanes

JlabopaTtopHnas pabota «lccnenoBanue
SABJICHUSA BHGKTpOMaFHHTHOﬁ
HUHAYKIOHUN

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

NunykTuBHOCTS. SIBIEHME
camouHaykiuu. JJ1C caMOMHTyKITHH.
DHeprusi MarHUTHOTO TIOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMarHuTHOE T0JIe

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, AIEKTPOABUTATENb,
YCKOPUTEH 3JI€MEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

10

O6oOmaromuii  ypok  «MarHutHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KouTtponbHas pabora o teme
«MarsuTHoe moJe.
DNeKTPOMarHUTHAS MHIYKIIHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58
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12

CBOOOTHBIE MEXaHUYECKUE KOJICOaHMSI.
I"apmonmnueckue KoaedaHusl.
YpaBHEHHE rapMOHUYECKUX
KoJIeOaHUH.

[IpeBpatienue s3uepruu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnast pabota «lccnenoBanue
3aBUCHMOCTH TIEPHO/1a MAJTBIX
KoJiIeOaHU# Tpy3a HA HUTHU OT JITUHBI
HUTHU ¥ MacChI TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

OJICKTPOMAarHuTHBIC KoJIcOaHHs B
nacajibHOM KoJIeOaTeIbHOM KOHTYpC.
Amnanorus MCKIY MCXaHUYCCKUMU U
OJICKTPOMAariuTHBIMU KOJIEOAHUSIMHU

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPruM B UAeaIbHOM KOJIe0aTeIbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyXaromux
KosieOaHusX. BBIHYXICHHBIC
MEXaHMYECKHE Koebanus. Pe3onanc.
BbIHYXIeHHBIE 3JICKTPOMAarHUTHBIC
KoeOaHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86
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17

Ilepemennsbiii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBINA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JICMCTBYIOLIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponssoacTso,
neperaya u noTpedieHue
ANEKTPUYECKOMN SJHEPTUU

19

YCTpOUCTBO M MPAKTHYECKOE
IIPUMEHEHHE EKTPUIECKOTO 3BOHKA,
reHeparopa MNepeMeHHOro TOKa, JTMHUI
JNEeKTpoIepeaad

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanust
ANIEKTPOIHEPIHH B MOBCEAHEBHOM
KU3ZHU

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpoCTpaHeHus U AJTHUHA BOJHBI.
[TonepeuHsbie ¥ MPOIOTbHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTb 3ByKa. [ poMKoCcTh
3ByKa. BricoTa ToHa. TeMOp 3ByKa

bubnuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

ONEKTPOMAarHUTHBIE BOJHBI, UX
CBOMCTBA U CKOpoCTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0
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[IpuHIMIIBI pagUOCBA3U U

24 TeneBuieHus1. Pa3BuTue cpecTB CBA3H.
Papnonokanus
Kontponsnas padora «Konebanus u bubnuorexa [JOK

25 BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonurHENHOE pacpoCTpaHEHHE

26 CBETa B OJJHOPOJIHOM Cpeje. Bu6orexa LIOK
Toueunslilt nctounuk csera. JIyuy ceera https://m.edsoo.ru/ff0cd350
OTtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS

27 ceeta. [locTpoeHne n300paxeHuil B bubmoreka [IOK
TLIOCKOM 3€pKalte https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue crera. [TonHoe
BHYTpEHHee oTpakeHue. [IpenenbHblii Bu6snuoreka [IOK

28 YTOJI IIOJIHOTO BHYTPEHHETO OTPaXKEHUA https://m.edsoo.ru/ff0cd7f6
JlaGopatopnas pabora «3mepenue bubmuoreka [JOK

29 MOoKa3aTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a

30 JIunzel. [locTpoenune nzoopakeHuii B bubmuoreka [JOK

JIMH3C. cDOpMy.]'Ia TOHKOH JIMH3EL.
YBeanueHue JUH3bI

https://m.edsoo.ru/ffOcddle

31

JlaboparopHas pabota «MccnegoBanue
CBOMCTB M300paKeHUH B TMH3AX»
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Hucniepcus ceera. CII0XKHBIH cOCTaB
6enoro ceeta. L{ger. Jlaboparopnas

32 pabota «Habmonenne aucnepcun
CBETa»

23 WuTepdepennms cera. Audpaxims bubnuorexa [JOK
ceera. /luppakunonHas peméTka https://m.edsoo.ru/ffOced22

p p

4 [TorepedHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tongpusanus cera https://m.edsoo.ru/ff0cf02e
OnTryeckue MpuOOpPHI U yCTPOiicTBa U

35 yCIIOBHUA UX 0€30IaCHOT0 MPUMEHEHUs
I'panuIIBI MPUMEHUMOCTH

36 Knaccnqecxovﬁ MexaHukH. [locTynaTsl Bu6morexa [IOK
CICIHATIBHON TCOpUH https://m.edso0.ru/ff0cf862
OTHOCHUTEJIBHOCTU
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.

37 3ame/UIeHIE BPEMEHH H COKPAIICHUE brbmmotexa LIOK
JUTHHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM

38 vacTuIlbl. CBA3b MACCHI C SHEPTUEH bu6miorexa LHOK
MMITYTTECOM. DHEprHs TOKOST https://m.edsoo.ru/ffOcfc68
KonTtponsnas pabora «OnTuka.

39 OCHOBBI CIIEIUATBLHON TEOPHH bub6moreka IIOK
OTHOCHTEILHOCTI https://m.edsoo.ru/ffOcf6f0

10 ®ortonsl. opmyna [Inanka. SHeprus u bubnuoreka [IOK

uMIynbc (GoToHA

https://m.edsoo.ru/ffOcfel6
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OTKpbITHE U HCCIEN0BAHNE

41 dortosdpdexra. OnpiTer A. T Bubnnorexa LIOK
Cro1eToBa https://m.edsoo.ru/ffOcffc4
3akonbl hoTodd(dekra. YpaBHCHHE

. . bu6mmoreka [{OK

42 .

Dinmreiina a1 goTospexra https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» porodddexra
JaBnenune cBeta. OnbiTer [1. H.

43 JleGeneBa. XuMuueckoe AeHCTBHIE bubmuorexa IIOK
cBeTa https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpoicTBa u
MPaKTUYECKOE MPUMEHEHHE:

44 (dhoTodmeMenT, (HOTOMATIYNK, COTHETHAS
Oarapesi, CBETOINO
Pemrenue 3agay mo reMe «IJI1€MEHTHI bu6mmoreka [IOK

45 KBAaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnBITEI

46 Pezepdopna mo paccessHIIO 0-4aCTHII. BH6H_HOTeKa HOK
TTaneTapHas MoJeb aToMa https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK

ar Hoctynater bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomienue (GoTOHOB

48 [pHU TIEPEX0ie aToMa C OJTHOTO YPOBHS but6morexa [HOK
SHEprUH Ha APYroif. BU/bl CIEKTPOB https://m.edsoo.ru/ff0dOafa
BonHoBsie cBolicTBa yacTull. BosiHbI /1€

49 Bpoiinst. KopryckysipHO-BOTHOBOM bubnuorexa IIOK

Ayallu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio cocTaBa
PaIMOAKTUBHOTO M3ITYy4CHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-,
raMMaun3J1ydYCHU. Biusuane
PaAOaKTUBHOCTHU Ha )KUBBIC
Opra’Hu3Mbl

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.

DNEeKTPOHHBIN u MTO3UTPOHHBIN
Oerapacmaj. ['amma-uznyueHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B sIIpe.
SnepHbie peakuuu. AnepHbIA peakTop.
[Tpo6eMbl, IEPCTIEKTUBHI,
9KOJIOTMYECKUE aCIEKThI SJIEPHOMN
SHEPreTHKU

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

54

DyieMeHTapHble YacTullbl. OTKpbITHE
MOo3UTpoHa. MeToabl HAOMIOACHUS U
perucTpanuy 1eMEeHTapHbIX YaCTHII.
Kpyrasiit cton «®yHaameHTanbHble
B3auMo/ieiicTBus. EquHCTBO
(bu3n4ecKoi KapTHHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
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/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3anoro Heba. Co3Be3us, spKue
3BE3/bI, INIAHETHI, UX BUANMOC
nBrokenne. CoaHeyHas cucreMa

56

Connne. ConHedHas aKTHBHOCTb.
Wcrounuk sneprun CosHua u 3BE3]1

57

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTHKHU.
3BE3/1pI ITABHOM MOCIE10BATEIbHOCTH.
Bnyrpennee ctpoeHue 3BE3.
CoBpeMeHHBIE TPEACTABIECHUS O
MPOUCXOXKACHUHU U 3BoJonnu CollHa
U 3BE3]

58

Muneunsiit [Iyte — nama [Manaktuka.
Tlonoxeune u nBmwxkenue CoiHIA B
lanaktuke. I'anaktuku. YEpHbie ObIPHI
B sJIpax rajakTHK

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIBa.
PenukToBOC M3yUYCHHE.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

KoutponpHast  pabora  «DnemMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»




62

O6o6maromuii ypok. Ponb ¢pusuxu u
ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeJIoBeKa
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O6o06matomuii ypok. Poss 1 mecto
(U3HUKHN 1 aCTPOHOMUH B
COBPEMEHHOMN HAYYHOUN KapTUHE MUpa
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O6o06maromuii ypok. Ponb ¢puzndeckoit
Teopuu B GOPMUPOBAHUU
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
Mupa

65

O6o06matromuii ypok. Mecto
(hr3UYeCcCKO KapTUHBI MUPA B 00IIEM
Py COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPE/ICTABICHUI
0 TIpUpPOJIC

66

Pe3epBHbIil ypok. MarHuTHOE T0JI€.
DNeKTpOMarHUTHAs UHIYKINS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEIIbHOCTH

68

Pesepnbiit ypok. KBantoBas ¢usuka.
DNEeMEeHTHI aCTPOHOMUU U
acTpopU3NKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68







YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3SATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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