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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (u3uke 0a30BOro ypoBHS Ha YpPOBHE CPEIHETO OOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE TOJOXXEHUH U TpeOOBaHMI K pe3ynbTaraMm
OCBOCHHMSI OCHOBHOW 00pa3oBaTeIbHOM nmporpaMmsl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yd€toMm (enepaibHOM pabouel MporpamMMbl BOCIHUTAHMS M KOHIEHIIUU
npenofaBaHus ydeOHOro mnpeamera «®Pu3nka» B 00pa30BaTEIbHBIX OpPraHHU3AIHMIX
Poccuiickoii @eaepannn, peann3yrommX OCHOBHbIE 00pa30BaTebHBIE TPOIPAMMBI.

ConepxaHue mporpaMmbl 10  (U3MKE HampaBlieHO Ha (opmupoBaHue
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa obyyatomuxcs 10—11 kmaccoB nmpu 00ydeHUU UX
¢u3uke Ha 0a30BOM YypOBHE HA OCHOBE CHCTEMHO-AESITEIIbHOCTHOTO MOJIX0/a.
[TIporpamma no ¢usuke cootBercTBYyeT TpeboBanusiM OI'OC COO k miIaHupyeMbIM
JUYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yjbTaTaM OOYy4YEeHHs, a TaKkKe
YUUTBIBAET HEOOXOJUMOCTh pEANU3alUMU  MEXIPEAMETHBIX CBsi3ed (U3MKH C
€CTECTBEHHO-HAYYHBIMU YYEOHBIMU MNpeaMeTaMH. B Hell ompenesnstoTcss OCHOBHBIE
eI M3yd4eHUs (U3UKA Ha YpPOBHE CpPEIHEro oOIiero oOpa3oBaHMHs, MIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3HKU: JUYHOCTHBIE, METANIPEAMETHBIE, TPEAMETHBIE (Ha
0a30BOM YpOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

e IUIAHMPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 6a30BOM ypOBHE, B TOM

YyCIIie MPEAMETHBIE PE3YNbTATHI IO TOAaM O0yUEHHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mo rojgaM o0ydeHusl.

®duszuka Kak Hayka o Hanbojiee OOIIMX 3aKOHAX MPUPOJbI, BBHICTYIAs B KAUE€CTBE
y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAHUU 00
okpyxatomeM Mupe. [KompHBIN Kypc (QU3MKHM — CHCTEMOOOpa3yIOmMi st
€CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JEXKAT B
OCHOBE TMPOIIECCOB M SIBICHHM, H3y4yaeMbIX XUMHUEH, OHoJoruen, (HU3nIecKou
reorpadueit u actpoHommeit. Mcmonp30BaHne M aKTUBHOE MPUMEHEHHE (HU3UUYSCKHUX
3HaHUU OIpenessieT XapakTep W pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, TMOJIYYEHHS HOBBIX MaTe€pUalOB C
3alaHHBIMU CBOMCTBaMHU U Jpyrux. M3yueHue (QPU3MKM BHOCUT OCHOBHOM BKIJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00ydarImuxcs, B popMUpoBaHUE
YMEHUM NPUMEHATh Hay4YHBbIH METOJA IO3HAHWS MpPHU BBIMNOJIHEHHMH HMH Y4eOHBIX
HCCIIEIOBAHUM.

B ocHoBy kypca ¢u3ukH JUisi YpOBHSI CpEIHEr0 OO0IIero o0pa3oBaHUs MOJIOKEH
PSI UAEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEM Kypc SBISETCA JIOTMYECKU
3aBEpUIEHHBIM, OH COJAEPKUT MaTepHall W3 BCEX pa3lesoB (DU3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK M COBPEMEHHOM (DH3HUKHU.



Hoes eenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuas Kypca PU3NKH 00beAUHEH
BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBisgerca  (popMHpoBaHHUE
IPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€PHUH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus NOpearosaraeT HCIOIb30BAHUE
T'YMaHUTApHOTO MOTEHIIMa a GU3NIECKON HAYKHU, OCMBICTICHHUE CBSI3U PA3BUTUSA (PUUKU
C pa3BUTHEM OOIIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IPOOIEMaMHu.

Hoesn npuxnaonoii nanpasnrennocmu. Kypc Gusuku mnpeamnonaraeT 3HaKOMCTBO C
[IMPOKUM KPYTOM TEXHMUYECKUX M TEXHOJOTHUECKHUX MPUIIOKEHUN M3yYEeHHBIX TEOpUi
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs  IMOCPEACTBOM  BBEACHHUS  DJIEMEHTOB
COJIEp)KaHUs, IMOCBAUIEHHBIX HSKOJIOTMUECKUM IHpoOJeMaM COBPEMEHHOCTH, KOTOpBIE
CBSI3aHBI C pa3BUTHEM TEXHUKH U TEXHOJOTHH, a Takke OOCYyXKIeHUs MpodiieM
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTUYECKOW O€30aCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKM Ha YPOBHE CpEAHEro OOUIero
oOpa3oBaHMsl SIBISIIOTCS  (u3nyeckue Teopuu ((popmupoBaHHE MPEACTABICHUN O
CTPYKType NOCTpO€HHUs (pU3MuecKod TeopuH, posin (yHIaMEHTalIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPUPOJE, TPaHUIAX MPUMEHUMOCTU
TEOpUH, 7Sl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0/A B Kypce (DU3UKU peanu3yercs Npexkie BCEro
3a cYET OpraHu3aluy SKCIEPUMEHTAIBHOM IeATeIbHOCTH oOyyatomuxcs. s 6a3o0Boro
YpOBHS Kypca (HU3UKM — OTO  HCIOJB30BAHHE CHUCTEMBI  (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B MPOTPAMMeE IO
¢u3uKe 00beTMHEHBI B OOLIUI CIIMCOK YYEHUUYECKUX MPAKTUYECKUX padboT. Brinenenue
B yKa3aHHOM IIepedHe J1a0OpaTOPHBIX pabOT, MPOBOAUMBIX Jii KOHTPOJSI U OLICHKH,
OCYILIECTBIISICTCS YYaCTHUKAMHU 00pa30BaTeIbHOTO Mpoliecca UCXOAsl U3 0COOEHHOCTEN
TUTAHUPOBAHMSI M OCHaIeHus kabuHeta Gu3uku. [Ipu aToM obecriednBaeTcst OBIaJCHHIE
OOy4JaloIUMHUCS YMEHHUSIMH TIPOBOJAWTH KOCBEHHBIE W3MEPEHHS, MCCIEIOBAHUS
3aBUCUMOCTEHl  (M3MYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB 10 IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHKE yaEsSeTCs peUIeHUIO pacYETHBIX U KaYeCTBEHHBIX 3a1a4. [Ipu
TOM JUIsl Pacy€THBIX 3aJad TPUOPUTETOM SIBISIFOTCS 3a7adud C SIBHO 3aJlaHHOMU
bu3nyeckoil  MOMAENBbIO, TO3BOJSIONIME MPUMEHSTh HW3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiesia Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pa3znenoB. J{is KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCS 3aJaHUsA Ha OOBSCHEHUE
NpoTeKaHuss PU3NYECKUX SBICHUM W MPOIIECCOB B OKPYXAIOIICH KU3HU, TPEOYIOIIHNe
BbIOOpa (pU3MUECKON MOJIENH ISl CUTyalliH MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu OI'OC COO k MarepuasbHO-TEXHUYECKOMY
obOecrieueHn0 y4eOHOTo Tmporecca 0a30BbIi ypoBeHb Kypca (U3UKM Ha YPOBHE
cpenHero o0uiero o0Opa3oBaHMsl TOJKEH U3ydaThCs B YCIOBUSX MPEIMETHOTO KaOMHETa
GU3MKM WM B YCIOBUSIX HWHTETPHUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-



Hay4YHOro nukia. B kabuHere (Pu3MKK OKHO OBITH HEOOXOIUMOE JIabopaTOPHOE
o0opy0BaHUE [JIs1 BBIMIOJIHEHUSI YKa3aHHBIX B MporpaMme No (u3MKe YUYEHUUYECKUX
MPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000PYJOBaHUE.

JlemoHCcTpanoHHOE 000pyAoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBbHON JIOCTATOYHOCTH U OOECHEeYMBAECT TIOCTAHOBKY IMEPEUHCICHHBIX B
nporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTPALMM IS HMCCIEIOBAaHUS M3y4aeMbIX
SBJICHUM U MPOIIECCOB, IMIUPUUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHU .

JlabopatopHoe 00OpyAOBaHWE MJi1 YYEHHUECKHUX MPAKTUYECKHX  paldoT
dbopMupyeTcsi B BUJ€ TEMAaTUHYECKUX KOMIUIEKTOB M 00€CIEeUNBAETCA B pacu€Te OJHOTO
KOMIUJIEKTa Ha JABYX oOOydvaromuxcs. TeMaTrhyeckue KOMIUIEKThI J1abopaTopHOTro
000OpyZIOBaHUSI JOJKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUU
AQHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJI€ LU(PPOBBIX JaOOpATOPHUHL.

OCHOBHBIMHU 1IEJISIMU M3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHUE UHTEPECA U CTPEMJICHUS 00YUAIOIIUXCS K HAYYHOMY MU3YYCHHIO

IPUPOJIBI, PA3BUTHE WX UHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

e pa3BUTHE MNPEICTABICHUHA O HAYYHOM METOJE IO3HAHMS U (POpMHUpOBaHHUE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIUM SBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3Y4YCHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopMupoBaHHE YMEHHU OOBACHSTH SBJICHUS C HCIOJb30BaHUEM (PU3HMUYECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHUE TMPEACTABICHHA O pOJU (PUIUKU ISl PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne STuUX Lefed o0ecrneuynBaeTcs pelIeHueM CIeIyoIMMUX 3a1ad B

npoliecce n3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETO 0011ero 00pa3oBaHus:

e TMPUOOpPETEHHE CHUCTEMBl 3HAHMK 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIIOYAS  MEXaHWKY, MOJICKYJSPHYIO  (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U DJIEMEHTHI aCTPOPU3UKHY;

e (QopMupoBaHuE yMEHUI TPUMEHATH TEOPETUUECKHE 3HAHUS NJIsi OOBSICHEHUS
Gu3HYeCKUX SBICHUN B MPUPOJE W JJIS MPUHATHS MPAKTHYCCKUX PEIICHUN B
MMOBCEIHEBHOM JKH3HM;

e OCBOEHHE CTIOCOOOB PEIICHHS Pa3TUYHBIX 33/7a4 C SBHO 3aIaHHON (PU3MUECKOU
MOJIETIBIO, 3a/1a4, MOAPA3yMEBAIOLINX CaMOCTOSITEIbHOE CO3/JaHe (PHU3HUECKON
MOJIEJY, aICKBATHOM YCIIOBUSM 3a/1a4K;

e TIOHMMaHHE (U3MYECCKUX OCHOB U TMPHUHIIUAIIOB JICUCTBUS TEXHUYCCKUX
YCTPOUCTB M TEXHOJOTMYECKHX MPOLECCOB, MX BIMSIHUS HA OKPYXKAIOIIYIO

cpeay,



e OBJIAQJICHUE METOJAMH CaMOCTOSATEIBHOTO IUJIAHUPOBAHMS U IPOBEACHHUS
(GuU3MUEeCKUX HKCIEPUMEHTOB, aHaldu3a U HMHTEpIpeTanud HUHPOpMalUH,
onpeaeneHus J0CTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHWE YCIOBUW IS PAa3BUTHS YMEHUH TMPOEKTHO-UCCIIEIOBATECILCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypoBEeHb) Ha YPOBHE CpPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B Hejenmo), B 11
Kytacce — 68 4yacoB (2 yaca B HEJICINIO).

[Ipemymaraemerii B mporpamme 10 (HU3HKE TEPEYCHHb JIAOOPATOPHBIX U
MPaKTUYECKUX PpabOT SABISAETCS PEKOMEHIOBAaHHBIM, YyUYWTEIh JIETIAET  BBIOOP
npoBeleHUusT J1abOpaTOpHBIX pabOT W OMBITOB € YYETOM  WHIUBUIYaJTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupojae. HaydHble MeTOHbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JABUKEHHSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvkeHue. [IBUKEHHE  MaTepUAIIBHOM  TOYKHA IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] YIiOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHUS MEXAY IyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectn. llepBas KkKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUIT TPEHUS MTOKOSI, KAUEHUS U CKOJIBKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaITHH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHBIE W HEMOTEHUHUANbHble  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBHXKCHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JBMKEHWs dvactul rasza. lllkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JBUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAST 3HEpPrus TEPMOJUHAMHUYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEMIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ OEHCTBHUS  TEIUIOBBIX  MalllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHs (BUAECOAEMOHCTPALIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMI0BOTO OanaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnekTpu3anus Teln. OJEKTpUYecKHil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsxk€HHOCTh 3yeKTpuueckoro mnojs. IIpuHuun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnexkrpuyeckas MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHHUE. Y AEIbHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma /i OJTHOM (3aMKHYTOM) AyiekTpuueckoi renu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBII TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomoi

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapanes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHHS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JEHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckre yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue cBOMCTB BBIHYKJACHHBIX KOJI€OaHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenius. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie  CBOMCTB ~ SJIEKTPOMATHUTHBIX  BOJIH: OTPaKEHHUE,
nperoMIIeHUE, MoNIspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormpie ¥ pacceuBarolue JUH3BL. ToHKas JsmH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepennuss cBera. KorepeHTHblE HCTOYHHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpUM  TAJEHUM MOHOXPOMATHYECKOr0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPaHEHUE, OTPAKEHUE U MPEJIOMIICHUE CBETAa.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEM 3HEPTrUU aToMa BOJIOPO/Ia.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakunu. JleneHue U CUHTES sI€Ep.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMoJieicTBUA. EqUHCTBO u3nueckoil KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (IO TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHas akTHUBHOCTh. McTounuk sHeprum CoiHIIa W 3BE3M.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacuipenne Beenennoit. 3akon Xa06sa. Pazberanue ranakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIbIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBbIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKLMOHHAS II€Yb, pajap, pPaJluONPUEMHHUK, TEJIECBHU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHoro mnpenmera «dusnka» Ha YpOBHE CpEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUIuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEealu3aliid OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOINEUETOBEUECKUX T'YMAaHHCTHUECKHX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUMAIBHBIMA UHCTUTYTaAMU B COOTBETCTBHHU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYIJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00JacTh
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jijornueckue aAeMcTBUA:
CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTH W TPOTHBOPEYMSI B  pacCMaTPUBAEMBIX
bu3MYeCcKuX SIBICHUSX;
pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a MMCEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIEACTBUMN AEATECIHLHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
(bu3nYecKoil HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOJUTh ApryMEHTbl JIs J10Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEIICHNMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKaHUS B pa3IMYHBIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(JIMKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE TMOBEJECHUE B Pa3IUUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIBHOCTh B 00JIacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTEHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (hOPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYIUIIMA B 001acTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATh PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIUOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Mpenoiararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIOYAIOIIETO0 CIIOCOOHOCTh IOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aIalnTHUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOIIMOHAIILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy obydenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIHU CTPOCHUS Ia30B, KUIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TajeHrue TeJ, JABMXKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHAECHCALMs, IUIABJICHUE, KPUCTAJUIM3alUs, KUTICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ysl (DU3NYECKUE BEIUYUHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS M €IUHMUIIbI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrys XaOTUUYECKOrO JBIKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, UX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCHOIL3Ys (PU3NUECKUe
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULUA CHUJI, MPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3idyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTH, OCHOBHBbIE TMPUHIUIBI JCHCTBUS MAaIUH, MNOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOr0 OOOpYJOBaHUsS, MPOBOJAUTH OIBIT MU
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU HCCIIEIOBAHUI B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
Y TIPEICTABJICHUS YUYEOHOW U Hay4YHO-TIONMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
IIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO pAaCHpenemsiTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMATPUBAEMON MTPOOIIEMBI.

K xoniy oOydyenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sifipa MPHU pEUIeHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakiuss W MOOJApU3aAlMS  CBETa, JAUCHEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pPa3MUYHBIX  Cped) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosHue U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

OMUCHIBATh HW3YyUYECHHBIE KBAHTOBBIE SIBJICHUS U TMPOLECCHl, HCIOIb3YA
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU MPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHMS M EIUHUIIBI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUN: MpPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3UYECKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIHMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKON BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETMOYKY pacCyXIEHHI C OMOpoi Ha HM3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TpE/CTaBICHUs Y4eOHOM U Hay4YHO-TIONMYJISIpHONW MH(pOpPMAINH, TOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOTy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PANMOHAIBHO PACHpPEeIsITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2NeKTpUYECKU TOK. TOKHM B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro o pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
uugpoBbIe
Nen/m Tema ypoka Kontposbubie IIpakTuueckue p
Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnunoreka [JOK
METO/BbI IIO3HAHMSI OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo husuku B popMuUpoBaHuU

2 COBPEMEHHOM f—ll)a HOM Kq; IT)I/IHLI.)I MHpa, B 1 bubmmorexa [JOK

p . yi p “p ’ https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JAESITeNbHOCTHU JTIOACH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIIPHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
nBkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE PSIMOSIMHEWHOE JBUKEHUE 1 bubmmorexa [OK

P P s https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSMOIMHENHOE 1 bubnuorexa [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 bu6mmoreka [JOK
CcBOOOIHOTO ITaJECHUS https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe neuxenue. [[Buxenue 1 bubnuorexa [JOK
MaTepHalbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCHTENbHOCTH [ anmuest.

8 Mnueprmmanbupie cucteMbl oTcueTa. IlepBriit 1 bubmmorexa LOK

P F P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa

9 Macca tena. Cuna. [Ipunnmn cynepno3uiuu 1 bubnuorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cui. Bropoii 3akon HeroroHa st
MaTepuanbHON TOUKU

https://m.edsoo.ru/ffOc3be8

10 Tperuii 3akoH HproTOHA 111 MarepuaabHbIX bub6nuorexa [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TAroreHus. Cuna bubnmoreka [JOK
11
TsbkecT. [lepBas KocMHYeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuura ynpyrocti. 3akon T'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunuent tpenus. Cuia
13 COHpOTEIBJ‘IeHI/Iﬂ r[p(il)d(bz[BHmeHmf Teja B Bubmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU WU Ta3e
[locTynarenpHoe U BpalaresibHOE
14 JBIKEHHE a0COIOTHO TBEPIOTO Tea. bubmuoreka [JOK
MowmenT cuibl. [1nedo cuibl. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPOTO Tela
NMnynbsc MmaTepuaibHOW TOUYKH, CUCTEMBI
15 MaTepualbHBIX TOUYEK. IMIynbe cuibl. bubnuorexa [JOK
3aKoH coXpaHEHHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pabota u momtHoCTh cuibl. Kunetudeckas
16 SHEprus MarepuanbHoil Touku. Teopema 00 Bubmmorexa LIOK
- https://m.edso0.ru/ff0c4502
W3MEHEHUU KUHETUYECKON YHEPTUn
[HorenuumanbHas sHeprus. [loTeHunanpHas
17 SHEPTus yrnpyro aeGopMupoBaHHON bubnmoreka [JOK
npykuHbl. [loTeHIManbpHas 3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
18 [ToTeHuumanbHble U HEOTEHIIUATIBHBIE CHUIIBI. bubnmnoreka [JOK

CBs13b pa6OTBI HCIIOTCHIMAJIbHBIX CHUII C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

U3MEHEHHEM MEXaHUYEeCKOM SHECPIrun
CHCTEMBEI TeJl. 3aKOH COXpaHCHHA
MEXaHNYeCKOU SHEpIrun

19

Jlaboparopnas padota «VccienoBanue
CBs3H1 pa6OTBI CHUJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPTHHU TeJla Ha TIpUMepe
pacTsHKEHHSI PE3UHOBOTO XKIyTa»

20

21

22

KonrponsHas pabora o reme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETHYECKOM Teopuu. bpoyHoBCcKoe
nekenue. Anddysus

XapakTep ABUKEHUS U B3aUMOJICUCTBUS
yacTHI BeulecTBa. Mojienu CTpoeHus razos,
KUAJIKOCTEN U TBEPIBIX TEIl

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

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

23

Macca monekyn. KonuyecTBo BemecTsa.
[TocTostHHas ABoraapo

24

25

TenmoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [llkana remneparyp Llenbcust
WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TeMiepaTrypa Kak Mepa
CpPEIHEH KUHETUYECKON SHEPTUU JABUKEHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27
28

3akoH JlampToHa. ["a30BbIC 3aKOHBI

Jlaboparopnas pabota «Vccrnenoanue



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBUCUMOCTH MEXy ITapaMeTpamMmu
COCTOSIHMS Pa3pEKEHHOIO ras3a

H3onporiecchl B MI€albHOM ras3e u ux

bu6mmoreka [JOK

29 rpaduuecKoe mpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs1 sHeprus TepMOoJuHAMHYECKOI
30 CHCTEMBI B CIIOCOOBI €€ M3MECHCHUS. bubmuorexka [JOK
KonuuecTBo TemnoTs! u padbora. BHyTpeHHSs s https://m.edso0.ru/ff0c5952
SHEPrusl OJHOATOMHOTO UJIEAJIBHOTO Ta3a
bubmuoreka [JOK
31 Bt remionepeatia https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTD BEIIECTBA.
32 KonuruecTBo TeIoTh pH Terionepeaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN mporecc
33 [lepBblil 3aKOH TEPMOAMHAMUKH U €TO bubmmoreka [JOK
MPUMEHEHHUE K U30IpOoIeccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs npo1ieccoB B IpUpo/IE. bub6nuorexa [IOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuauun nevicteus u K1 Terosoi bub6nuorexa [IOK
MaII1HbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{
37 DKOJIOru4ecKue mpooIeMbl
TETUIODHEPTETUKH
38 O60o6maromuit ypok «MomnekymsipHas bubnuotexa [JOK
¢uznka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbnas pabora no teme
39 «Mounekynsapras puzrka. OCHOBBI bubmorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpa3oBanue U KOHIEHCAITHS. bubnuorexa [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

Hcnapenue u xunenue

https://m.edsoo.ru/ff0c63b6

AOCONIOTHASA M OTHOCUTEIIbHAS BIAXKHOCTD

bu6mmoreka [IOK

41
Bo3ayxa. HacelmenHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramndeckue u
amopdHble Tena. AHU30TPONHS CBONCTB bubnmoreka [JOK
42
KpucTauioB. JKuJaKue KpucTaibl. https://m.edsoo0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalibl
43 [InaBnenue u kpucramumszanus. Y qenbHas bubnmoreka [JOK
TeruioTa riaBneHus. Cyoaumarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHeHHE TEIIOBOTO OanaHca
PABHEHHE TeHI0BOr . https://m.edsoo.ru/ff0c6820
45 DnexTpu3aius Tej. DISKTPUISCKUi 3apsi. bubnmoreka [JOK
JIBa BuJa 2EKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ffOcbbcc
[IpoBoAHMKY, TUINEKTPUKU U
46 H(I))JI HOBO HIfKI/I 3aK(I))H COXpaHCHHUS bubmmorexa [JOK
YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
47 Bsaumogeiictsue 3apsanoB. 3akoH KymoHa. bubnuorexa [JOK
TouyeuHbIN IIEKTPUYECKUH 3apsi https://m.edsoo.ru/ffOc6eced
Hanpsi€HHOCTB AIIEKTPUUECKOTO OIS,
48 [IpuHUHMI CynepO3UIINHT STEKTPUUECKUX bubmmorexa [OK
P vu Hep . .. P https://m.edsoo.ru/ff0c6df2
noneit. JIunum HanpskEHHOCTH
49 PaboTa cuit anexkTpocTaTuuecKkoro mossi. bubnuoreka [JOK
[Torenmman. Pa3HOCTh MOTEHIIMATIOB https://m.edso0.ru/ff0c6f00
[TpOBOAHMKY U TUIIEKTPUKH B
50 3J1peKT I([)CTaTI/I‘{E;E([:KOM HOIj'IC bubmmorexa [JOK
P ) https://m.edsoo.ru/ff0c7018
JupnexTpudeckast IpOHUIIAEMOCTh
51 Onexrpoémkocts. Konaencarop Bubmorexa LIOK

https://m.edsoo.ru/ff0c7126
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52

aﬂeKTpOéMKOCTB IIJIOCKOI'0 KOHACHCATOpaA.
9Hepm${ 3apsAKEHHOI'O KOHACHCATOopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

Jlaboparopnas padora "M3mepenue
IEKTPOEMKOCTH KOHJEHcaTopa'

[IpunHIUn nEelcTBUSA U MPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBAJILHOTO ammapara,
CTPYHHOTO MIPUHTEPA. DIIEKTPOCTATHUCCKAS
3amuTa. 3a3eMJIEHHE AIEKTPOIpruOOpoB

DNEeKTPUYECKHUM TOK, YCIOBUS €r0
cymectBoBanus. [locrosunblii Tok. Cuna
toka. Hanpsbxenue. ConpoTuiieHue. 3aKoH
OmMa 11 yyacTka Lenu

[TocnemoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTUHCHHE TIPOBOHUKOB.
Jlaboparopnas pabota «M3yueHue
CMEIIIaHHOTO COSANHEHHUSI PE3UCTOPOBY

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA.
3akoH Jlxoyna-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTO)

2eKTpU4ecKoi nenu. KopoTkoe 3aMblkaHue.

Jlaboparopnas padota «3mepenune 3C
HCTOYHHKA TOKA U €TI0 BHYTPECHHETO
COTIPOTUBIICHUS

0.5

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

59

DJeKTpOHHAs MPOBOTUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAJUIOB OT TEMIIEPaTyPHI.
CBepXxnpoBOIMMOCTb

60

OnekTpUueCcKUi TOK B Bakyyme. CBolicTBa



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

JJIEKTPOHHBIX IIyYKOB

[TomynpoBOAHUKH, UX COOCTBEHHAS U

61 MpUMECHast MPoOBOIUMOCTb. CBoiCTBA p—N- 1 bubmmorexa [TOK
P POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPEI
DJIEKTPUYECKUN TOK B paCTBOpAX U
paciuiaBax 3JICKTPOJIMTOB. bubnuoreka [JOK
62 1
DJIEKTPOJIUTUYECKAS] TUCCOIUAIIHS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKH TOK B raszax.
. . bubnmoreka [JOK
63 CamoCTOsTEIbHBIA U HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DneKkTpruyecKre MpruoOopbl M YCTPOMCTBA U HX
64 1} aKTI/I:I)‘IeCKOG 1} I/II)MeH:HI/Ie };T I;Bnna 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
bubmuoreka [JOK
i 1
65 O6o06maromuii ypok «IeKTPOTHHAMUKA httos://m.edsoo.ru/ff0c88be
KonTponbHas padota no teme
«Inekrpocraruka. [locTossHHBIN
66 JIEKTPUYECKUN TOK. TOKH B pa3ianM4HbIX 1 bubnuorexa [JOK
cpenax» /Beepoccuiickas mpoBepodHas https://m.edsoo.ru/ff0c8a8a
paboTa nmpu npoBeACHUH HAa OYMaKHOM
HOCHUTEIE
PesepsHblil ypok. KonTponbHas paboTa no bubnuorexa [JOK
67 1
Teme "DneKTpoguHaMuKa" https://m.edso0.ru/ff0c8c56
68 PesepBHblil ypok. O6006maromuii ypok 1o 1 bubnuorexa [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
undgposbie
Nen/m Tema ypoka Kontpoabusie IIpakTuueckue
Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl

[TocTosiHHBIE MAarHUTBI U UX

1 B3aumoieiictBue. MarautHoe nose. Bektop 1 bubmuorexa [JOK
MAarHUTHON MHAYKUHUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarauTtHoe 1nosje MpoBOJHUKA C TOKOM.

2 OmnsIT OpcTena. BzauMmoneiicteue 1 Eubmiorexa OK

P ' https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 1 bubnmoreka [JOK
MarHUTHOTO TOJIL KaTYLIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJISI HA TPOBOJHUK C

4 tokoM. Cuiia Ammiepa. JlaboparopHas 1 1 bubnunoreka [JOK
pabora «lccnenoBanue neMcTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSIHHOTO MarHuTa Ha paMKy C TOKOMY
JlelicTBME MarHUTHOTO TTOJIS Ha

5) BHOK cs1 3apshKeHHYo yacTuiry. Cuna 1 bubmmorexa [TOK
ABIDIYTIYIO p o my: https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuinsl Jlopenua
DOnekTpoMarauTHas UHAyKIus. [loTok

6 BEKTOpa MarHUTHOM uHAYyKIuu. I1C 1
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu dapanes

7 JlaGopatopHnas pabota «/ccnenoBanue 1 1 bubnuorexa [JOK

SIBJICHUA 3JICKTpOMaAr HUTHOM HHIAYKIUW>

https://m.edsoo.ru/ff0cal50



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
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NHayKTUBHOCTB. SIBIIEHUE CAMOMHIYKIUH.
OJ1C caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
IIOJIS1 KATYIIKU C TOKOM. DJIEKTPOMAarHuTHOE
rnoJsie

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

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
JIEKTPOMArHuThl, JEKTPOJABUIaTEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

O6o6maromuii ypok «MarauTHoe modie.
3HeKTpOMaFHHTHa§I WHAYKIUA»

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

11

12

13

14

15

KonTponbnas pabota no Teme «MaruutHoe
nosie. DJIEKTPOMarHuTHAsI UHTYKITHS

CB00OOIHBIE MEXaHHUECKHE KOIeOaHusl.
I"apmonnueckue konedanus. YpaBHEeHUE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPTUU

Jlaboparopnas pabota «lccrnenoBanue
3aBHCHMOCTH TIepHO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MacChl
rpy3a»

Konebarenbublit KoHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HJ€aIbHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U JIEKTPOMArHUTHBIMU
KOJIeOaHUAMU

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYpe

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4
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[IpencraBneHne o 3aTyxaroIuX KoJeOaHUsX.
BbIHYXIeHHBIE MEXaHUYECKHE KOJICOaHNUSI.

bubmuoreka [JOK

16 Pe3onanc. BeinyxneHHbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
Ilepemennsblil Tok. CHHYCOUAIBHBIN
17 IIEpEMEHHBII TOK. MOITHOCTh NEPEMEHHOTO bubmmorexa [IOK
TOKa. AMIUTUTYIHOE U JEHUCTBYIOIIECE https://m.edsoo.ru/ffOcbd34
3HA4YEeHUE CUJIbl TOKA U HAIPSKCHUS
18 Tpanchopmarop. [IponsBoacTBo, nepeaada
1 IOTpeOJICHUE IEKTPUUECKON dSHEPTUn
VY CTpoiCTBO U PAaKTUYECKOE TPUMEHEHHE
19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa Bubmmorexa LIOK
N https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTponepeaayd
DKOJIOTHYECKHE PUCKU IIPU IPOU3BOJICTBE
20 anekTpolsHepruu. Kynerypa ucrnonb3oBanust
JIEKTPOIHEPTUH B TOBCEIHEBHOM JKU3HU
MexaHuueckre BOJIHBI, YCIOBUS
91 pacnpoctpanenus. [lepuon. Ckopocts bubnuorexa [JOK
pacnpoCTpaHeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccas54
Ilonepeunsle ¥ NPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnuotexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 OJEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bub6nuorexa [IOK
ckopocTsb. [IIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe
24 [IpyHIMIBI paguOCBSI3U U TEIEBUACHHUS.
Pa3Butne cpencts cBa3u. Pagnonokanus
25 Kontponsnas padora «Konebanus u BOJHBI» Bubmmorexa LIOK

https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbb86
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[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B

bubmuorexa [JOK

26 OJIHOPO/HOM cpeze. ToueuHbIN HCTOYHHUK
AHOPOAHOM CPe https://m.eds00.ru/ff0cd350
cBera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKCHUS
27 cgeta. [locTpoenune nzodpaxeHuii B bubmmorexa [JOK
' p P https://m.edsoo.ru/ff0cd4e0
IUTIOCKOM 3€pKajie
[Ipenomnenue ceta. [loaHoe BHYyTpeHHEE
28 otpaxeHnue. [IpenenpHbIil yroi moaHoro bubmmorexa [JOK
P - PeA 4 https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHHUS
29 Jlaboparopnas pabota «3mepenue bubmmoreka [JOK
MoKa3aTesisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenue n3o0paxxeHuil B IMH3E.
30 ®opMyIia TOHKOW JTUH3bI. Y BEIUYECHHE Bubmorexa LIOK
Py ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 Jlaboparopuas padota «VccienoBanue
CBOMCTB M300paXKCHUH B JIMH3AX)
Hucnepcus cBeta. CoxkHbII cocTaB 6e10ro
32 csera. L[Ber. JJaboparopHas pabota
«HabmroieHne qucrepcuu cBeTay»
33 Wntepdepennus cera. Audpakius cera. bubnuorexa [JOK
JudpakuonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspwuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI M YCTPOCTBA U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['paHuUIIbI MPUMEHUMOCTH KIIACCHUECKOM
P P . bubmuorexa [JOK
36 MexaHukH. [TocTynarsl cienuanbHOi Teopun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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

OTHOCUTENBHOCTh OJHOBPCMCHHOCTH.

bubmuoreka [JOK

37
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PENATUBUCTCKOM
38 gacTuilbl. CBS3b MACChI C YHEPTHEH U bubmmorexa [JOK
Hpt- p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI IOKOS
39 KontponbHas padota «Ontuka. OCHOBBI bubnunoreka [JOK
CIICIMAIbHON TEOPUH OTHOCUTEIBLHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. DHeprus u bubnmoreka [JOK
40
UMITYIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnnoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTorddekra. YpaBHeHUE
42 BﬁHmTe(ﬁbHa J'(Iijl(b(i)OToacbg)eKTa «Kpacnas bubmorexa HOK
g FRP https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 Hasnenue ceeta. Onpitol I1. H. JIeGenena. bubmmoreka [JOK
XuUMHYECKoe IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MPAKTUYECKOE
44 npuMeHeHue: GoTo3nemMenT, GoTogaTuuK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1E€MEHTBI bubmuoreka [JOK
KBAaHTOBOM OITHKHN https://m.edso0.ru/ff0d0302
Mopens aroma TomcoHa. OnbIThI
46 Pesepdopna no paccesHuro o-yactu Bubnuorexa LIOK
PBOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bu6mmoreka [JOK
47 IT b
OCTyHatTH Hopa https://m.edsoo.ru/ff0dOafa
48 Nznyuenue u nornomieHue GOTOHOB MPU bubmuorexa [JOK

nepexoac aroma ¢ OAHOr0 YpOBHS SHEPTHUU

https://m.edsoo.ru/ff0d0afa
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Ha qpyrou. Buasl ciekTpos

49

50

51

BosHoBEIE cBoicTBa yacTUll. BOlHEI e
bpoita. KopryckyisipHO-BOJIHOBOM
nyanu3Mm. CIOHTAaHHOE U BBIHYKICHHOE
W3JIy4eHUE

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pezepdopaa o onpeaenennio cocrapa
PaIMOAKTUBHOTO U3ITYUCHUS

CgoiicTBa anb(a-, 6eta-, raMMa-U3JIy4eHUsI.
BiusiHue pagnoakTHBHOCTH Ha KUBBIS
OpraHU3MBbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TONBLI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ['amma-
W3IIy4eHUe

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sijipe. SlnepHbie
peakuuu. Snepublii peakrop. [Ipodiemst,
[IEPCIEKTUBBI, IKOJIOTHUECKUE ACTIEKThI
SIEPHOMN YPHEPIETUKH

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
perucTpanuu JIEMEHTAPHBIX YACTHII.
Kpyrnsiii cton «®yHaameHTaabHbIe
B3anMozeilicTBus. EAMHCTBO dusnyeckon
KapTUHBI MUPay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pazBuTHs acTpoHoMmuHd. [Ipuknannoe
Y MHUPOBO33PEHYECKOE 3HAYCHUE
acTpoHoMuu. Bun 3Bé€3aH0r0 HebA.
Co3Be3nus, spkue 3BE3/1bl, IUIAHETHI, UX
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BUJIHUMOC IBHKCHUC. ConnHeyHas cucTeMa

56

57

58

59

Comnune. ConHeyHas akTUBHOCTE. MICTOUHHUK
sHeprun CoJiHIA U 3BE3]

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/bI INIABHON MOCIIEA0BATENLHOCTH.
Buytpennee crpoenue 38€311. CoBpeMEHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBositonny ConHLA U 3BE3]1

Muieunsiii [Iyte — Hama "anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YEpHbIE TBIPHI B
s,Ipax rajJakTHK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonsuioro B3peiBa. PennkroBoe uznyyeHue.
MeraranakTuka

60

61

62

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI

O6o06matonuii ypok. Ponb gpusuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLTUATLHOM M DTUUECKOM
cdepax AeaTeTbHOCTH YeTOBeKa

63

O606matomuii ypok. Poib u Mecto pusuku
Y aCTPOHOMHUU B COBPEMEHHOMN Hay4yHOU
KapTHHE MHpa

64

O606maromuit ypok. Pois ¢pusnyeckoit
TeopuH B (HOpMUPOBAHHUH TIPEICTABICHUN O
¢bu3nueckoil KapTuHe MUpa




O6o06maromuit ypok. Mecto ¢puzndeckoit
65 KapTUHBI MUpPa B 00ILIEM PSITy COBPEMEHHBIX 1
€CTeCTBEHHO-HAYYHBIX MPEACTAaBICHUH O
pupoe
66 PesepBHbIil ypok. MarautHoe mnoie. 1
DneKTpoOMarHuTHast MHAYKIIHUS
67 PesepBHblii ypok. Ontuka. OCHOBBI 1
CHELMAIbHOM TEOpUU OTHOCUTEIBLHOCTU
Pesepnbiii ypok. KBanToBas ¢pusuka. bubmmoreka [JOK
68 1
DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI U151 YAEHUKA

®dwusuka 10kmacc: yaeOHUK 7151 00111e00pa30BaTENbHBIX OpraHu3aIuii: 6a30BbIi U
yrayonennbiit yposens/ I'.5. Mskumes ,b.b. byxosues H.H. Ctouxwuii.

M. Ilpocsemenne-2019

®dusuka 11knacc: yueOHUK 17151 0011e00pa30BaTeIbHBIX OpraHu3aluii: 0a30BbIN U
yrayonenubiil ypoens/ ['.4. Mskumes ,b.b. byxosuies B.M. Uypsiruu

M. IlpocBemenne-2019

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
®poHTanbHbIE Ta00paTOpHBIE 3aHATUSA 10 Pu3nke 7-11 knaccax

obmreoOpasoBarenbHbIX yapexacHuit/B.A. bypos .W. /luk M. [Ipocsemienune-1996

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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