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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma no uzrke 6a30BOro ypoBHsI Ha YPOBHE CpeJHEro obiiero oopa3oBaHus pa3padboTaHa
Ha OCHOBE IMOJIOKEHUH M TpeOOBaHU K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHOM MPOTrPaMMBl,
npeacrasieHHbIX B @I'OC COO, a takxke ¢ yu€Tom denepanbHoi pabodeld mporpaMMbl BOCIIUTAHUS H
KOHLEMIMH TpenofaBaHus ydeOHoro mpeamera «Pus3mka» B 00pa3oBaTENbHBIX OpPraHU3ALMAX
Poccwuiickoii @enepanuu, pealu3yONMX OCHOBHBIE 00pa30BaTEIbHBIC POTPAMMBI.

Copnepxanue mnporpammbl 10 (HU3MKE HAMpaBiIeHO Ha (QOPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI Mupa oOy4atommxcs 10—11 kmaccoB npu oOyueHnn ux (u3uke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO Noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3ylbTaTaM OOYy4YEHHUs, a TaKxKe
VUUTHIBAET HEOOXOAMMOCTh peaii3aliid MEXIPEIMETHBIX CBsi3el (DU3MKM C ecTeCTBEeHHO-HAYYHBIMH
yueOHBIMU TIpeIMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE LIENH U3y4YeHUs] PU3UKH HA YPOBHE CPEIHETO
obmero oOpa3oBaHUs, IUIAHUPYEMbBIE pPE3YyNbTAaThl OCBOCHHA Kypca (DH3WKH: JIMYHOCTHBIC,
MeTanpeaMeTHbIE, TpeMeTHEIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢u3MKe BKIFOYAECT:

e I[JIaHUpyeMBIE pe3yJlbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B TOM YHCIE

npeMEeTHBIE Pe3yIbTaTh 110 roJaM 00yUYCHUS;

e cojaepxaHue yueOHOro npeamera «Pusnkay mo rogam o0ydeHus.

®dusnka Kak Hayka O HauOoJiee OOIIMX 3aKOHAX MPUPOABI, BHICTYNas B KauyeCTBE Y4eOHOTO
npeiMeTa B INKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHMH 00 OKpY)KalolleM MHUpe.
IkoneHBIH Kypc (QU3MKH — CHCTEMOOOpa3yIONMK JJIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIbKY (PU3UUECKUE 3aKOHBI JIGKAT B OCHOBE MPOIIECCOB U SBJIICHUMN, N3y4aeMbIX XUMHEH, OMOJIOTHEH,
¢usnyeckoii reorpaducii u actpoHoMmueii. Mcnosb30BaHie U aKTUBHOE MPUMEHEHUE (PU3NUCCKUX 3HAHHI
OTIpeJieNIIeT XapaKTep W Pa3BUTHUE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEPreTHKH, TPAaHCIOPTa,
OCBOEHHUSI KOCMOCA, TOJY4YEHHs HOBBIX MaTE€pHaJOB C 3aJaHHBIMU CBOWCTBAMH W Jpyrux. Mzydenue
(U3UKU BHOCUT OCHOBHOM BKJIa/I B (DOPMHpPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaroImuxcs,
B (opMupoBaHHE YMEHHU MPUMEHSTh HAYYHBIH METOJ| TO3HAHWS TP BBITIOJHEHUH HMH Y4YEOHBIX
HCCJIEI0BaHUN.

B ocHOBY Kypca Gu3MKH 171 YPOBHS CPEIHET0 00IIEro 00pa3oBaHus MOJI0KEH Psjl ek, KOTOpPhIC
MOJKHO pacCMaTpHUBaTh KaK MPUHIIMUIIBI €70 MOCTPOEHUS.

Hoes yenocmunocmu. B COOTBETCTBHM C HEM Kypc SBIISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuall M3 BCEX pa3leNioB (DM3WKH, BKIIOYAET Kak BOIPOCH KIACCHYECKOW, TaK WU
COBpEMEHHON (PU3UKH.

Hoes cenmepanuzayuu. B cooTBeTcTBHMH ¢ HEH Matepuall Kypca (QHU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce sBisieTcs (GOpMUpOBaHHME MPEACTABICHUH O CTPYKTYpPHBIX
YPOBHSIX MaTEpUH, BEIIECTBE M MOJIE.

Hoess cymanumapusayuu. EE peanuzanus mnpeamnonaraeT HCIOIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (pu3ndeckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M AKOJIOTMYECKUMH MPOOIEMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku npearnonaraet 3HaKOMCTBO € ITUPOKUM KPYToM
TEXHUUYECKUX U TEXHOJOTHUECKHUX NMPUIOKEHUI U3yUEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi TOCPEACTBOM BBEICHHS JIEMEHTOB COACPKaHUsI, TOCBAMIEHHBIX
9KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKxke 00CykIeHHs MpoOiIeM paoHaTBFHOTO MPUPOAONOIB30BAHMS U SKOJIOTHIECKOM OE30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (M3MKH Ha YPOBHE CPETHETO OOIIEro oOopa3oBaHUsI SBISIOTCS
¢usnueckue teopun (HopMHpPOBAaHUE NMPEACTABICHHHA O CTPYKTYpE MOCTPOEHHSA (PU3MUYECKON Teopuw,
ponu pyHAAMEHTAIBHBIX 3aKOHOB U MPHHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O IPUPOJE, TPaHUIax
NPUMEHUMOCTH TEOPHH, 7Sl ONIMCAHMS €CTECTBEHHO-HAYUHBIX SABJICHUN U MPOLIECCOB).



CHUCTEMHO-/ICATeIBHOCTHRI MOJX0J B Kypce (U3UKH peanu3yercss MpekKAe BCEro 3a CYET
OpraHM3alMy dKCIIEPUMEHTAIBLHOM IesTeIbHOCTH o0yuaromuxcs. J{iist 6a30Boro ypoBHs Kypca GU3HKH —
9TO MCIHOJIBb30BAHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIICPUMEHTOB U J1a00paTOPHBIX PadoT,
KOTOpbIC B TporpamMmMe no (U3MKe OOBbETMHEHBI B OOIIUI CIUCOK YYCHHUYECKHUX MPAKTUYSCKHUX paloT.
BhineneHne B yka3aHHOM IepedHE J1abopaTOpHBIX pabOT, MPOBOIMMBIX ISl KOHTPOJS W OLICHKH,
OCYIIECTBIISIETCSl YIaCTHUKaMU 00pa30BaTeNbHOTO Mpoliecca UCXOAs 3 0COOCHHOCTE! MIaHUPOBaHUA U
ocHamieHusi kaOuHera ¢usuku. [Ipu 3ToM obOecreunMBaeTCsi OBIAJCHHE OOYYAIOUIMMKCS YMEHUSIMHU
MPOBOJINTH KOCBEHHBIC M3MEPEHUS, UCCIACIOBAHUS 3aBUCUMOCTEH (DU3MYECKUX BEIUYMH W MOCTAHOBKY
OTIBITOB IO MTPOBEPKE MPEIT0KESHHBIX THITOTES.

Bonbliioe BHUMaHWE YACNACTCS PEHICHHIO PacYETHBIX W KAa4eCTBEHHBIX 3amad. [lpu atoMm s
pacu€THBIX 3a7a4 TPHOPUTETOM SBISIOTCA 3aJayd C SBHO 33JaHHOM (PM3MYECKOW MOJIETIbIO,
TIO3BOJIAIONINE PUMEHATh H3YUYEHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak
HWHTCTPUPYA 3HAHUA U3 PA3HBIX PAa3JCIOB. HJ’IH KauCCTBCHHBIX 3aJia4 ITPUOPUTETOM ABJIAIOTCA 3alaHrd Ha
00BsCHEHHE TPOTeKaHMs (DU3MYSCKUX SBJICHHIA W IPOLIECCOB B OKPYXKAIOIICH XU3HU, TPeOyrolue
BBIOOpA (PU3NUECKOI MOJICIH JJIsl CUTYAIMH IPAKTUKO-OPUSHTUPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpebdoBanusimMu GI'OC COO k MaTepuaNibHO-TEXHHYECKOMY OOECIICUCHUIO
y4eOHOro rpolecca 0a30Bbli ypOBEHb Kypca (PM3MKH Ha YPOBHE CPEAHET0 00Iero oopa3oBaHus JOKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOWMHeTa (U3UKH WM B YCIOBHAX MHTEIPHPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (U3MKM JOJDKHO OBITh HEOOXOIMMOE
7abopaTopHOE 00OpYIOBaHUE Ui BBHITIOJIHCHUS YKa3aHHBIX B NporpamMme 1Mo (u3nke y4eHHYECKUX
MPAKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PYTIOBaHHE.

JlemoHcTpanuonHoe obopyaoBaHue (POPMUPYETCS B COOTBETCTBHM C MPUHIIMIIOM MHUHHMATBHOM
JIOCTATOYHOCTH M OO0ECIEUUBACT IMOCTAHOBKY IMEPEUUCICHHBIX B IMpOrpaMMe Mo (DU3MKE KIHOYEBBIX
JEMOHCTpalMi  JUIi  HMCCIICZIOBAHWS HM3YYaeMbIX SBJICHHH U  TPOLECCOB, OMIUPUYCCKHX U
(byHAaMEHTATBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlabopatopHoe 000OpyIOBaHHE JJISl YYCHHYECKUX MPAKTHYSCKUX pPaboT (HOopMHpYyeTCsl B BHUJC
TEMATUYEeCKUX KOMIUICKTOB U O0ecleunBaeTcs B pacuére OJHOTO KOMIUIEKTA Ha JIBYX OOYYarOIIUXCA.
TemaTHuecKUe KOMIUIEKTHI JJAOOPATOPHOTO 000PYI0BAHUS TOJKHBI OBITH MOCTPOSHBI HA KOMILICKCHOM
WCIIOJIb30BAaHUU aHATIOTOBBIX U IIU(POBBIX MPHOOPOB, & TAKIKE KOMIBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B
BuJIe U(POBHIX JTab0opaTOpHil.

OCHOBHBIMH IIEJIIMU M3Yy4eHHsI (GU3HUKU B 00IIEeM 00pa30BAHUU SIBIISIOTCS:

e (QopMupoBaHHE HMHTEpEca M CTPEMIICHHs OOYYaIOUIMXCS K HAyYHOMY HM3YYCHHUIO MPHUPOJIHL,

PasBUTHE MX MHTEIUICKTYAIbHBIX U TBOPUCCKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEACTaBICHWMA O HAydHOM  METOA€ TO3HaHuA ©  (QOpMHpOBaHHE
HCCICA0BATCIBCKOI'0 OTHOMICHU A K OKPYKArOIIUM ABJICHUSAM,

e (opMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3ydeHHs OCHOB CTPOCHHUS MATCPUH
U QyH/IaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE yMEHHI OOBSICHATH SBJICHUS C KCIOIb30BAHUEM (DHU3UYCCKUX 3HAHUN U
HAYYHBIX IOKA3aTeJbCTB;

e (QopMupoBaHHE MPEICTABICHUN O POJIH (QU3UKU YIS Pa3BUTHS JPYIMX €CTECTBEHHBIX HAYK,
TEXHUKH ¥ TEXHOJOTHH.

JocTmwkeHne 3THX Iienell o0ecrieunBaeTcs peleHneM CIeIyIOIUX 3a1ad B MPOIecce M3y4eHHs

Kypca (H3UKH Ha ypOBHE CPEIHEro 001Iero o0pa3oBaHus:

e pUOOPETEHHE CUCTEMBI 3HAHHUM 00 O0IIHUX (PU3NIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHSIX,
BKIIIOYAss MEXaHUKY, MOIEKYJSIPHYIO (QHU3UKY, DJIEKTPOJAWHAMUKY, KBAaHTOBYIO (H3HKY U
3JIEMEHTHI aCTPODHUUKH;

e (opMupoBaHHe YMEHHH MPUMEHSATh TCOPETHUYCCKHE 3HAHHS IS OOBSICHEHHS (DU3MISCKUX
SIBTICHUH B MPHUPOJIC W JUTS MPUHATHS PAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KI3HHU;



® OCBOCHHE CIIOCOOOB pEICHHs Pa3IMYHBIX 33/1a4 C SBHO 33JIaHHOW (PH3HYECKOH MOJIEIBIO,
3a/1ad, MOIPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3[aHue (DH3MYECKOW MOJNENH, aJeKBaTHOM
YCIIOBUSIM 33/1a4H;
e TIOHMMaHWe (UBMYCCKUX OCHOB U TMPUHIMIIOB JCHCTBUS TEXHHYCCKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MTPOIECCOB, X BIUIHUS Ha OKPYKAIOIIYIO CPELY;
® OBJIAJCHHE METOJAaMH CaMOCTOSTENBHOIO IUIAHUPOBAHUS W MpPOBelNeHHA (PU3HIECKUX
9KCIEPUMEHTOB, aHallM3a W HHTEepHpeTannd WHQPOpMAIHH, ONpENeNeHHs] JOCTOBEPHOCTH
MOJY4YEeHHOTO pe3ybTara;
® CO3JaHUE YCIOBUM Il pa3BUTUS YMEHUHW IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKOU
JeSITeTbHOCTH.
Ha usydenue ¢usuku (0a30BbIi YpOBEHBb) Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUS OTBOJIUTCS
136 gacos: B 10 kiacce — 68 yacos (2 uaca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJICIIO).
[Mpeanaraemelii B mporpamMMe 1o (QU3MKE TMEpPeYeHb JIA0OPAaTOPHBIX M TMPAKTUYECKUX padoT
SBJISICTCS. PEKOMEHAOBAHHBIM, YUYHTENb JAejaeT BBIOOP MpOBEIEHHs Ja0opaTOpHBIX pabOT U OMBITOB C
yu€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIIXCsl.

COAEPKAHUE OBYUYEHMUSA
10 KJIACC

Pa3zjnen 1. ®u3uka U MeTOAbI HAYYHOI'0 IO3HAHUA

Odusuka — Hayka o mnpupoae. HayuHble MeTonapl MO3HaHMSA OKpyXaromero mupa. Pomb
9KCIIEPUMEHTA U TEOPUH B IIPOLIECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue ¢puU3NUECKUX BICHUN U npoueccoB. Hayunsie runoressl. Pusznueckue 3aKOHbI U
TeopHH. [ paHULBI MPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB. [IpMHIIMT COOTBETCTBHSL.

Poisib 1 MecTo Qusuku B HOpMHUPOBAHUM COBPEMEHHOI Hay4YHOW KapTHHBI MUPA, B MIPAKTUIECKOM
JESITeIbHOCTH JIIOACH.

Lemoncmpayuu

Amnainorossle U IH(POBBIC U3MEPHUTEIbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTUHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBmkeHHE. OTHOCHUTEIBHOCTh MEXAaHHYECKOTO MBIKeHUs. Cucrema OTcCUéTa.
Tpaexropus.

Ilepemerienne, CKOPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MaTepUaTbHON
TOYKH, UX MTPOEKIINU Ha OCH CUCTEMBI KoopauHaT. CIo)KeHHe MepeMeeHnid U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE JBIWKeHHE. ['paduku 3aBHUCHMOCTH
KOOPJIWHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEIIIEHUS MaTEPHAIEHONH TOUKH OT BPEMEHH.

CBo0OoHOE TIaieHne. Y CKOpeHre CBOOOIHOTO M CHMUS.

KpuBonunelinoe npmwxeHue. [[BrkeHUE MaTepualibHOW TOUKHU IO OKPY>XKHOCTH C MOCTOSHHOM 10
MOIYJIIO CKOPOCTHIO. YTJIOBas CKOPOCTh, JIMHEWHAs CKOpocTh. llepwon wm dwacToTra oOpamieHwHs.
IlerTpocTpeMUTETHFHOE YCKOPEHHE.

TexHudeckue yCTpPOMCTBA M MPAKTUUYECKOE IPUMEHEHHWE: CIUAOMETpP, IBUKEHUE CHApAJIOB,
LEITHbIE U pEMEHHBIE NEPEAAYU.

Jlemoncmpayuu

Mogenb cucteMbl OTCYETA, WIUTFOCTPALKsd KUHEMATUYECKUX XapaKTEPUCTUK BUKEHUS.

IIpeo6pa3oBanme NBIKEHHUHA C MCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

ITaneHue Ten B BO3AyX€e U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue aBrKeHHs Tena, OPOIICHHOTO IO YIIIOM K TOPH30HTY U TOPU3OHTAITBHO.



W3mepenue yckopeHus: CBOOOTHOTO MaACHUS.

Hamnpagnenue ckopocTu npu ABUAKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

N3yyenune HepaBHOMEPHOTO JIBIKEHUS C LEIBIO OMPEICICHIS] MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOIICHUS MEXIY MYTSMU, HPOUIEHHBIMH TEJIOM 3a MOCIEI0BaTEeIbHEBIC
paBHBIC MPOMEXKYTKH BPEMEHHM IMPH PABHOYCKOPEHHOM JBIDKCHHHM C HAYaJIbHOH CKOPOCTBIO, PABHOM
HYIIIO.

N3yuyenue nBrkeHUs MAPUKa B BA3KOH KUIIKOCTH.

W3ydenue nBrxeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[IpuHuun otHocutTenbHOCcTH ['anmuned. IlepBelii 3akoH HbroToHa. HMHepuuanbHbIE CHUCTEMBI
OTCU€Ta.

Macca Ttena. Cuna. [Ipunnun cynepriozunivu cui. Btopoit 3akon HeloToHa misi mMaTepuanbHOM
Touku. Tperuii 3akoH Hpr0TOHA U1l MaTepuanbHbIX TOYEK.

3aKoH BceMUpPHOTro TaroteHus. Cuna tspkectH. [lepBast kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH 'yka. Bec tena.

Tpenne. Bunsl Tpenus (mokos, cKoibkeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHMS CKOJIBKEHUS U cHiia TpeHus mokost. Koadduiment tpenns. Cuia COPOTHUBICHUS TIPH JIBUKCHUU
Tena B XHUIKOCTH WUJIH rase.

[MocTynarenpHOE 1 BpaliaTeIbHOE IBMKEHUE a0COTIOTHO TBEPIOTO TeTa.

MOMEHT CuJIbl OTHOCUTENBHO OCH BpaleHus. Ilneuo cuibl. YcnoBus paBHOBeCHs TBEPAOro Tea.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MNPUMEHEHHWE: MNONUIMIHUKYA, JBUKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SBneHue uHepLUuH.

CpaBHEHHE MacC B3aUMOIECUCTBYIOIIUX TEIL.

Bropoii 3akon HerloToHa.

N3mepenue cui.

CroxeHue CHlL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaIi.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U MMAJICHUU.

CpaBHEHHE CUJI TPEHUSA [TOKOS, KAYEHUS U CKOJIbKEHUSL.

¥YcaoBus paBHOBecHs! TBEPAOTO Tena. Buasl paBHOBeCHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

WzydeHue nBrkeHUst OpycKa 1Mo HAKIIOHHOH TTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B IPYKHHE U PE3HHOBOM 00pasile, OT
ux aedopmanmu.

Hccnenoanue yciaoBuil paBHOBecHs TBEPAOTO Teja, UMEIOIIET0 OCh BpaICHUSI.

Tema 3. 3axonvl coxpanenun ¢ MexaHuke

NMmynsc MartepuaabHOM TOUYKH (Tella), CHCTEMBl MAaTepHUAIbHBIX TOYEK. VIMITyIbC CHIIBI U
M3MEHEHHNEe NMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyNbca. PeakTHBHOE IBIKEHUE.

PaGota cuibl. MOITHOCTE CHITBI.

Kunernueckas sHeprusi MaTepualibHON Touku. TeopeMa 00 N3MEHEHUH KHHETHYECKON SHEPTHH.

IlorentnmanpHas dHeprusd. [loTeHIMaNBHAS JHEPTUS yOpPyro AehOpPMHPOBAHHOW TMPY KUHBL.
[loTennunanpHast SHEPTHS TeIa BOIM3HM MOBEPXHOCTH 3EMIIH.

IToTennnanbpHBIE 1 HETTOTEHITUAIBbHBIE CHIBl. CBA3b paOOTHI HEMOTEHIINATBHBIX CHJI C H3MEHEHHEM
MEXaHWYeCKOU IHEPTHH CUCTEMBI Tel. 3aKOH COXpaHEHH MEXaHMYECKOH SHEPTHH.

Ynpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuuecKue yCTporcTBa U MPaKTUYECKOE MPUMEHEHUE: BOJAOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET,
JIBJKEHUE PaKeT.



Lemoncmpayuu

3aKOH COXPaHCHUS UMITYJIbCA.

PeakTuBHOE IBHIKCHHE.

[epexo/1 NOTEHIIMATLHOW YHEPTUN B KHHETHUECKYIO ¥ OOpaTHO.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomol

N3zydenune abCOMOTHO HEYNPYTOro yapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

Hccnenoanue cBsizu pabOTHl CHJIBI ¢ U3MCHCHHMEM MEXaHMUYECKOM JHEPrHMM Teja Ha IMpUMEpe
pacTsbKEHUS PE3UHOBOIO XKTyTa.

Paznen 3. Moaekyasipaas pu3nka u TepMOAUHAMHAKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIE TIOJNIOKEHHSI MOJICKYJISIPHO-KUHETUYECKOH TEOPHM W MX OIBITHOE OOOCHOBaHUE.
BpoynoBckoe nBwkenue. Huddysms. Xapaktep ABMKECHUS W B3aWMOJCHCTBUS YacCTHIl BELICCTBA.
Mogenu CTpOCHHS T'a30B, JKHIKOCTSH U TBEPABIX TSI U OOBSICHEHUE CBOMCTB BEUICCTBA HA OCHOBE ITHX
Mozeneil. Macca u pazmepsl Mosekyi. KomnuectBo Bemectsa. [loctostnaas ABoraapo.

TemnoBoe paBHoBecue. TemnepaTtypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Mopnens wuneanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KHHETHUYECKOH Teopuu
UeanbHOro Taza. AOCONIOTHAsl TemIeparypa Kak Mepa cpeJHed KWHETHYEeCKOW DHEPruH TEIIOBOTO
nBrkeHus dactul] rasa. llkama temnepatyp KenbBuna. ['azoBble 3akoHBI. YpaBHeHuHe MeHpaeneeBa—
Knamnetipona. 3akon Jlanstona. M3omporiecchl B HACIBHOM ra3e ¢ MOCTOSTHHBIM KOJUYECTBOM BEIIECTBA.
I'padmaeckoe mpeacTaBIeHne U30MPOIIECCOB: U30TEPMa, U30X0pa, H300apa.

TexHUYECKE yCTPOUCTBA U MMPAKTUIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OMnBITHI, TOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BEIECTBa, POoTOrpaduyu MONEKYI OPraHUYeCKHIX
COEIUHEHHUN.

OmnbiThl 110 T GY3UN KUIKOCTEH U ra30B.

Mopnens OpOyHOBCKOTO JIBHKEHUSL.

Mogens onsita lllTepHa.

OnbITHL, OKAa3bIBAIOIIUE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOIO B3aUMOICUCTBHUS.

Mogenb, WLTIOCTPUPYIONIAs IPUPOLY JABICHUS ra3a Ha CTEHKU COCYAA.

OIBITHL, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HI€AaJIBbHOrO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

OmnpefeneHne Macchl BO3/yXa B KIIACCHOW KOMHATE Ha OCHOBE H3MEpeHWH 00BhEMa KOMHATHI,
JIaBJICHUS U TEMIIEPATypPhl BO3yXa B HEH.

Hccnenoanue 3aBUCUMOCTH MEXK]Yy MapaMeTpaMu COCTOSTHUS pa3pesKeHHOT0 Tasa.

Tema 2. Ocnoswvt mepmoounamuxu

TepMmoauHamMuveckast cucreMa. BHyTpeHHsISI SHEPrust TEPMOJIUHAMHYECKON CUCTEMBI U CITOCOOBI
e€ mamenenus. KonmuecTBo TeruioTel ¥ paboTta. BHyTpeHHss SHEprust OJHOATOMHOTO HJICAIEHOTO Tras3a.
Buapl Termnonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE. Y JebHas TEIIOEMKOCTh BEIIECTBA.
KommaecTBo TEMIIOTH pH TeIIoNepeaye.

ITonsitue 00 amuabatHoM mporiecce. [lepBeiii 3akoH TepMoaWHAMUKU. [IprMMeHEeHHE MEepPBOro
3aKOHa TEPMOJMHAMHUKH K H30TporieccaM. [ 'padudeckas mHTeprpeTanus paboThl rasa.

Btopoii 3akoH TepMoaumHaMuKy. HeoOpaTUMOCTh MPOIIECCOB B IPUPOSIE.

TemnoBple MamuHBL. [IpUHIUNBI AEHCTBUS TEIIOBRIX MamuH. [IpeoOpa3oBaHuMs HSHEPTHU B
TeIoBeIX MamuHax. Koaddumument momesnoro medctBus TerioBod Mammebl. [lwkn KapHo m ero
K03(DPHUITUECHT TTOJIE3HOTO ASHCTBHS. DKOJIOTHUECKHE POOIIEMBI TEIIIOPHEPTETHKH.

TexHu4ecKkue yCTpPOWCTBA W IPAKTUYECKOE NPUMEHEHHE: JBUraTellb BHYTPEHHEIO CrOpaHus,
OBITOBOM XOJOAUIBHIUK, KOHIUIIHOHED.

Jlemoncmpayuu



W3MmeHeHne BHYTPEHHEH SHEPTUU Tella IPU COBEPIICHUH Ppa0OThI: BBUICT MPOOKH U3 OYTBHLIKH MO
JNICHCTBUEM  CXKAaToro BO3/AyXa, HarpeBaHue ddupa B JaTyHHOH TpyOke myTéM  TpEHUs
(BumeOeMOHCTpAITHS).

W3MeHeHue BHyTpEeHHEH SHEPruu (TeMIepaTypsl) Tela Mpy Terionepeaye.

OnbIT 110 aAMa0aTHOMY PACITUPEHUIO BO3AyXa (OIBIT C BO3AYIIHEIM OTHUBOM).

Mopnenu napoBoit TypOUHBI, [BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

N3mepeHue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnuie cocmoanun eeugecmea. Dazoevie nepexoovt

[MapooOpa3oBanue W KoHjAcHcanus. McmapeHue u kKuneHue. AOCOIIOTHAsS M OTHOCHUTENIbHAS
BI&XHOCTh BO3Mdyxa. HacellmeHHbIi mnap. YpenbHas TemiaoTa mNapooOpa3oBaHMs. 3aBHCUMOCTD
TEMIICPATYPLI KUIICHHA OT OAaBJICHUA.

Teépmoe teno. Kpucrammudeckue u amMmopdHble Tejia. AHU30TPOIHS CBOMCTB KpUCTALIOB. JKuakue
kpuctayuibl. CoBpeMeHHble MaTepuaibl. [InaBnenue u kpucramau3anus. Y eibHas TeIoTa IJIaBJICHuUs.
CyOmumartusi.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHudeckue yCTPONCTBA U MPAKTUISCKOE MTPUMEHEHHE: TUTPOMETP U IMCUXPOMETP, KaIOPUMETD,
TEXHOJIOTUH MMOJTYUYCHUSA COBPEMCHHBIX MAaTCPHUAJIOB, B TOM YHCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu NOHMKEHHOM JABICHUH.

Crioco0BI M3MEpEeHHUs BIAKHOCTH.

Habnronenne HarpeBaHuUs U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JeMoHCTpanus KpUcTauioB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepeHne 0THOCUTEIBHOM BIAXKHOCTH BO3yXa.

Pasnesn 4. DneKTpoaHAMHKA

Tema 1. dnekmpocmamuxa

OnekTpu3anusa Ten. OIeKTpUdYecKuil 3apan. J[Ba Buaa anekTpudeckux 3apsaoB. [IpoBogHMKw,
JUDIIEKTPUKY U MOTYTIPOBOAHUKH. 3aKOH COXPAHEHUS DIEKTPUUECKOTrO 3apsja.

BzaumopeiictBue 3apanoB. 3akoH Kymona. TouyedHBIM 3IEKTpHUYECKUI 3apsii. DIEKTPHUYECKOE
nosie. Hanpsoxk€HHOCTD anekTpuueckoro nois. [IpuHIMn cynepnosunyuu 3aeKTpUudecKkux nosiel. JInaum
HaNpsKEHHOCTH JIEKTPUIECKOTO TOJIS.

Pabora cun snekrpocrarndeckoro nond. Ilorennman. PazHocts nmorenumanos. IlpoBogHuku u
JUDJIEKTPUKY B 2JIEKTPOCTATUYECKOM ToJe. AuaaekTpudeckas IpOHULAEMOCTb.

OnekrpoémMkocTh.  KonaeHcaTop. ONEeKTpOEMKOCTh  IJIOCKOIO  KOHAEHCATOpA.  DHEPrus
3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHn4yeckue YCTpPONMCTBA W MPAKTUYECKOE TPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTPOCTATUYECKAS 3aIUTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB, KOHICHCATOp, KOMMPOBAJIBHBIN armapar,
CTpPYHHBII PUHTED.

Jlemoncmpayuu

YeTpoiCcTBO M IPUHIMI IEHCTBHS AIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEJI.

OJeKTpUUEeCcKOe 10JIe 3apsHKEHHBIX Tell.

IIpoBOAHMKH B DIEKTPOCTATUIECKOM ITIOJIE.

DJeKTpocTaTHIecKas 3aIluTa.

JIMDIIEKTPUKH B 2IIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTb IEKTPOEMKOCTH INIOCKOTO KOH/IEHCATOpa OT IUIOILAAN IUIACTHUH, PACCTOSHUS MEX Ty
HUMH U JUDIEKTPUYECKON TPOHUIIAEMOCTH.



OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. llocmoannstii 3n1exkmpuyeckuil mox. Toxu 6 paznuunsix cpedax

ONeKTpUYeCKUil TOK. YCIOBHS CYIIECTBOBAHHS JJIEKTpHUUECKOro Toka. Mcrounumku toka. Cuna
ToKa. IlocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma Jyist yyacTka Ieu.

ONEeKTpUYECKOE CONMPOTHUBIEHHE. YAEIbHOE CONpOTUBIEHHE BeulecTBa. IlocienoBaTenpHoe,
napajuieIbHOe, CMEIIAaHHOE COeTMHEHUE TPOBOAHHUKOB.

Pabota snexrpudeckoro Toka. 3akoH Jxoynsi—J/Ienna. MoIIHOCTb 3EKTPUIECKOTO TOKA.

ONEeKTPOABMKYILAs CUJIa U BHYTPEHHEE COIPOTUBIICHNE UCTOYHHKA TOKA. 3akoH OMa JIsl TOJTHOMN
(3aMKHYTOH) 35eKTpudeckol nenu. Koporkoe 3aMbikaHme.

ONeKTpoHHasT MPOBOJUMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCThH COINPOTUBICHHS METAIJIOB OT
Temneparypsl. CBepXIPOBOAUMOCTb.

OnekTpuyeckuil Tok B BakyyMe. CBOMCTBa 3IEKTPOHHBIX ITYYKOB.

[MonynpoBoauuku. CoOCTBEHHAs ¥ IPUMECHAs! IPOBOAUMOCTh NOIyHIpoBoAHNKOB. CBOMCTBa P—N-
nepexoa. [TomynpoBoJHIKOBbIE IPUOOPHI.

OneKTpUYeCcKUil TOK B pacTBOpax M pacIuiaBax AJIEKTPOIUTOB. DIEKTPOIUTHUECKAsS TUCCOLIHAITUS.
DIEeKTPOIIH3.

OnexTpuyeckuil TOK B razax. CaMOCTOSATENbHBI W HECaMOCTOSATENBHBIM pa3psan. MomHus.
[Tna3ma.

TexHuueckue yCTPOWCTBA M MNPAKTHYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
WUCTOYHWKHU TOKa, 3JIEKTpOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENLHBIE MPHOOPHI, TEPMOMETP
COTIPOTHBIICHUsSI, BaKyyMHBIA JIHOJl, TEPMUCTOPHI H (HOTOPE3UCTOPHI, TOITYHPOBOIHUKOBBIA THOI,
rajabBaHUKA.

Lemoncmpayuu

N3mepeHne cuibl TOKa U HAIPSDKEHUS.

3aBUCUMOCTh COMPOTUBIEHUS LUJIMHAPUYECKUX ITPOBOAHUKOB OT JJIMHBI, IUIOIAAHN MONEPEYHOro
CEUYECHUS U MaTepuaia.

CMemaHHOe COeAMHEHUE TPOBOAHHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABMKYILEH cribl. KOpOTKOE 3aMbIKaHHE ralbBaHUYECKOTO 3JIEMEHTA
U OLICHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBUCHMOCTb COIPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 MpOBOAUMOCTD BO3AyXa.

OOHOCTOPOHHSASA NPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

N3ydeHne cMemanHOro COeTUHEHNSI PE3UCTOPOB.

W3mepenne 3nekTpoABHKYIIEH CHIIBI ICTOYHHKA TOKA U €r0 BHYTPEHHETO CONTPOTUBIICHUS.

HaGumronenue aaekTposnsa.

Me:xknpeaMeTHbIE CBA3U

Uzyuenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce ocymiecTBIseTcs € y4ETOM
COJIEPKATENLHBIX MEXKIIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTUKH, OWOJOTMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuvie noHAmus, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO TO3HAHUS: SBICHHE,
Hay4yHbId (akT, THUMOTe3a, (U3NYEecKas BEIWYNHA, 3aKOH, TEOpHs, HaOIf0JIeHHe, OSKCIIEPHMEHT,
MOJEIINPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pemeHre CUCTEMbl ypaBHEHUWH, IMHeWHas (QyHKIus, mapaboia, rumepbona, ux
rpayiku ¥ CBOKMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI M UX NPOEKIIMHA HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.



buonoeus: MEXaHUUECKOE JBIDKEHHE B XHBOH mpHUpoje, TUPPy3usi, 0CMOC, TEIIOOOMEH KHUBBIX
OpraHu3MoB (BHIBI TEIIONEPEIAUH, TEIUIOBOE PABHOBECHE), DIICKTPUUCCKUE SIBICHHS B )KUBOU TIPUPOJIE.

Xumusi: JUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BELICCTBA,
MOJISIpHAsl Macca, TEIJIOBbIe CBOWCTBA TBEPIBIX TeJ, JKHUAKOCTEH M ra30B, 3JICKTPHUUSCKHE CBOWCTBA
METAJIIOB, DJICKTPOJUTUICCKAS TUCCOIMAITUS, TabBaHHKA.

Teoepaghus: BnaxxHOCTH BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeusi: Tmpeobpa3oBaHWE JBHKEHHH C WCIOIL30BAHHEM MEXAaHU3MOB, Y4ET TPEHHS B
TEXHHUKE, TOAMIUITHAKH, UCIOIB30BAHUE 3aKOHA COXPAHEHUS MMITYJIbCa B TEXHHUKE (pakeTa, BOJOMET U
JPyTHE), ABUraTelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOIM XOJOMMILHHUK, KOHAUIIHOHED,
TEXHOJIOTHH TIOTyYeHHsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIe HAHOMATEPHAJIOB, H HAHOTEXHOJIOTHH,
JMIEKTPOCTATHUYUECKAS  3allWTa, 3a3eMJICHHE OJICKTPONPHUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEP,
3JIeKTPOHArpeBaTEIbHBIC TPUOOPHI, JIEKTPOOCBETHTENILHEIE IIPHOOPEI, TATbBAHHKA.

11 KJIACC

Pazjnen 4. dnekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmpoMazHUmMHAA UHOYKUUSA

[TocrosiHHBIE MarHuThl. B3anmoaeicTBUE MOCTOSAHHBIX MAarHUTOB. MaruuTtHoe mnone. Bektop
MAarHuTHOM MHAyKUMU. [IpuHIuMn Cyneprno3uiyMyM MAarHUTHBIX IOJ€H. JIMHUM MarHUTHOM WHIYKLIMH.
KapTuna nuHMi MAarHUTHOW UHTYKIIMW TIOJIS TOCTOSTHHBIX MarHUTOB.

MarnuTHOe nojie NpoBOJHHMKA C TOKOM. KapTuHa JNHHHMM MHIYKUUW MAarHUTHOTO MOJSl AJIMHHOTO
MPsIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOIO MPOBOJHMKA, KATYHMIKM € TOKOM. OmbIT Opcrea.
B3aumozeiicTBuE TPOBOJHUKOB C TOKOM.

Cuna Amniepa, e€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ Mooyl U HampaiieHue. [[BrkeHue 3apspDKeHHOM 4YacTULbl B OJAHOPOJHOM
MarHuTHOM Tmoie. Pabota cuitet Jlopenma.

SlBneHue  ANEKTpPOMArHUTHOM  WMHAYKOUU. [lOTOK  BeKTOpa  MAarHUTHOM  MHAYKLMH.
DIEKTPOABIKYLIAS CUIIa UHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHOU nHAykuuu dapazest.

Buxpepoe anekTpuueckoe mose. DIEKTPOABIKYLIAS CHUIIa MHAYKLIHWY B IPOBOJHUKE, ABIKYIIEMCS
MOCTYNATEIBHO B OJHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTS. SIBJIEHUE CAMOMHIIYKUIUU. DIEKTPOIBIKYILAS CUIa CAMOUHTYKIIUU.

DHeprusi MarHUTHOT'O MOJIS KATYIIKU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckue  yCTpOMCTBA M MPAKTHUYECKOE  NPUMEHEHHE:  IOCTOSIHHBIE  MAarHHTBHI,
ANEKTPOMArHUTBI, AIIEKTPOABUTATENb, YCKOPUTEIH SIEMEHTAPHBIX YaCTHL], UHIYKIMOHHAS TIeUb.

Lemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO ITy4YKa MArHUTHBIM OJIEM.

JluHuY MTHAYKIMA MarHATHOTO TIOJIS.

B3anmozeiicTBue AByX IPOBOAHUKOB C TOKOM.

Cuta Amriepa.

HeiictBue cunbl JIopeHlia Ha HOHBI JIEKTPOJIUTA.

SIBneHue 3eKTPOMarHUTHOM UHAYKITUH.

IIpaBuio Jlenua.

3aBUCHMOCTb DJIEKTPOABHKYIIEH CHIIBI HHIYKITUH OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.

SIBieHUE CAaMOMHTYKLINH.

Yuenuueckuii sxcnepumenm, nabopamopule padomol

M3yueHne MarHuTHOIO MOJISI KaTYIIKK C TOKOM.

HccnenoBanue nelcTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.



I/ICCJ'IC,Z[OBaHI/Ie SIBJICHUS 3HeKTpOMaFHI/ITHOﬁ HWHAOYKIUUA.

Paznen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHummble Koaedanus

KonebartenpHast cucrema. CBOOOJHBIC MeXaHWYECKHE KojicOaHus. ['apMoHMYEcKue KoJieOaHUs.
[lepuon, yacrora, ammutyaa u ¢asa xonebanuii. [IpykuHHBIA MasTHUK. MaTeMaTU4YEeCKU MasTHUK.
YpaBHeHHE TApMOHUYECCKUX KoJieOanwuii. [IpeBpalieHue SHEPruu MPU rapMOHUYCCKUX KOJICOAHUSX.

KoneGarenbHbiii  koHTYp. CBOOOAHBIC  DJIGKTPOMArHHTHBIC  KOJICOAHWS B HJICATBHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHHYECKHMH W AJICKTPOMAarHUTHBIMH KOJCOAHUSMU.
®dopmyna TomcoHa. 3aKOH COXPAHEHHUS SHEPTUU B HJICATBHOM KOJIeOaTEIEHOM KOHTYPE.

[IpencraBnenne o 3aryxaronux KojeOaHUsAX. BbIHYXKJACHHBIE MEXaHUYECKHE KoJeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMATHUTHBIE KOJICOaHMSL.

Ilepemennslii Tok. CHHyCOMAANBHBIA TEpEeMEHHBIH TOK. MOIIHOCTh TEPEMEHHOI0 TOKa.
AMIIIUTYTHOE U IEUCTBYIOIICE 3HAUCHNUE CHIIBI TOKA U HATIPSIKEHUSL.

Tpanchopmatop. IlpousBojcTBo, mepemada U MOTPEOJCHHE AICKTPUYECKOH  SHEPruu.
DKOJIOTHUECKHUE PUCKU TIPHU MPOU3BOACTBE IEKTPOIHEPruu. KynsTypa UCIONB30BaHMS 3JEKTPOIHEPTHU
B ITOBCEJTHEBHOM JKU3HU.

TexHudeckue yCTpPOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: 3JIEKTPUYECKUM 3BOHOK, IE€HEpaTop
MEPEMEHHOT0 TOKA, TUHUH JICKTpoIepeaad.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoieOaTedhbHONH cHUCTeMbl (MPYKHHHBIH WM MaTeMaTHIeCKHN
MAasITHHK).

Habmroenue 3aTyxaromux KoineOaHui.

HccnenoBanne CBOWCTB BBIHYKIECHHBIX KOJIEOAHMIA.

HabGnronenue pezoHanca.

CBOOOTHBIE ANIEKTPOMATrHUTHBIE KOJIEOAHNS.

OciuiorpaMMbl (3aBHCUMOCTH CHUTBI TOKA M HATIPSDKEHHSI OT BPEMEHH) IS IIEKTPOMArHUTHBIX
KOJICOaHHMIA.

Pe3zonanc mpu nocnedoBATENbHOM COCAMHEHHHM PE3UCTOPa, KATyIIKd WHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TuHUY 3NIEKTponepeIadn.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanne 3aBUCMMOCTH TIEpUOJIa MaJIbIX KOJNEeOaHUH Ipy3a HA HUTH OT JUIMHBI HUTH U MAacCChI
rpys3a.

HccnenoBanue mepeMEHHOr0 TOKa B LIEMHM W3 TOCJIEIOBATEIbHO COCAMHEHHBIX KOHJIIEHCATOPA,
KaTYIIKW U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaHUMHbIE 60JIHbL

MexaHnunyeckue BOJHBI, yCioOBHs pacnpoctpaHeHusa. [lepuon. CkopocTh pacmpoCTpaHEHUS U
JutHA BOJIHEL [lomepeunsie 1 mpo1oNbHbIe BONHBL VHTepdepeHus 1 mudpakiws MeXaHHIECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMArHUTHBIC BOJHBI. YCJOBHS H3IYYCHHUS DJJICKTPOMAarHWUTHBIX BOJH. Bzammuas
opueHTanus BekTopoB E, B, V B anekTtpoMarauTHONW BoHE. CBOWCTBA DJIEKTPOMATHUTHBIX BOJIH:
OTpa)keHHUE, MPEJIOMIICHUE, MOJIApU3alus, qudpakius, uHTepdeperius. CKOpocTh 3IEKTPOMArHUTHBIX
BOJIH.

[Ikana 37eKTpOMarHuTHBIX BOJIH. [I[prMeHeHre 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHUMIIBI paguoCBsI3y U TeneBUACHU. Panronokanus.

DNEeKTPOMarHuTHOE 3arps3HEHHE OKPYIKAIOIIEeH Cpelibl.

TexHudeckue yCTpOHCTBa M MPAKTHYECKOE IPUMEHEHHME: MY3bIKAJIBHBIE HHCTPYMEHTHI,
YIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEAMLMHE, pajgap, paauoNpUEMHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-neus.
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Lemoncmpayuu

O0pa3zoBaHue U pacpOCTPaHEHUE MOMEPEYHBIX U MIPOAOJILHBIX BOJH.

Konebmromeecst Teo Kak HCTOUHUK 3BYKA.

Habmionenue oTpaskeHHs ¥ IPETOMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdeperunn u Auppakuud MEXaHUIECKUX BOJTH.

3BYKOBOI pe30oHaHC.

Habmtonenue cBs3u TPOMKOCTH 3BYKa M BEICOTHI TOHA C aMILUIUTYAOH U 4acTOTOH KojeOaHu.

HccnenoBanne CBOMCTB AIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIICHHE, MOJspu3anus,
Iudpakus, tHTepQepeHIus.

Tema 3. Onmuxka

I'eomerpudeckas ontuka. lIpsmonuHeliHOe pacHpocTpaHEHUE CBETa B OAHOPOIHOM cpene. JIyu
cBeTa. ToueuHblil MICTOYHUK CBETA.

OTtpaxkeHHe cBeTa. 3aKOHBI OTpakeHUsl cBeTa. [locTpoeHre n300pakeHu B IJIOCKOM 3epKaJie.

[Mpenomiienne cBeta. 3akOHBI MpENOMIICHUS cBeTa. AOCONIOTHBIM TOKa3aTellb MPEIOMIICHUS.
IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIit yroil MOMHOTO BHYTPEHHETO OTPayKEeHUSI.

Hucniepcus cBera. CioxHbIN cocTaB Oenoro cera. L{BeT.

Cobupatoniye U paccenBarolue TUH3bI. ToHKas nuH3a. DOKyCHOE paccTOsIHUE W ONITUYECKAs CHJla
TOHKOH nuH3bL. [TocTpoeHne n300paskeHrid B COOMPAIOIINX M pacCenBaIOMIUX JuH3aX. DopMmyna TOHKOH
JIMH3EL. Y BEIIMUCHHE, 1aBaCMOEC JTUH30M.

[Ipenensl pUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.

BonnoBas onrtuka. UuTepdepenmus cBeta. KorepeHTHBIE HCTOYHWKH. YCIOBUS HAONIOJCHUS
MaKkCUMyMOB U MUHHMYMOB B HMHTep(EpPEHLIHOHHOM KapTHHE OT ABYX CHH(a3HBIX KOT'€PEHTHBIX
HCTOYHHKOB.

Hudpakuus ceeta. Judpaknuonnas pemeérka. Y cnoBrue HaOMOACHUS TJIABHBIX MAKCUMYMOB TIPH
naIecHN MOHOXPOMATHUECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

Ionspusanus cBera.

TexHuueckre yCTpoiicTBA M INPAaKTUYECKOE MPHUMEHEHHE: OYKH, Jyna, (¢oroammnapar,
NPOEKILMOHHBIA anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKa, OU(pakIHOHHAs peleTka,
MOJIIPOUS,.

Lemoncmpayuu

[IpsmonuHeliHOE pacIpocTpaHEHUE, OTPasKEHHE U IIpeoMiIeHHe cBeTa. OnTHYECKUE MPUOOPBI.

IlommHOE BHYTpEHHEE OTpakeHnEe. Mosienb CBETOBOIA.

HUccnenoBanne cBOHCTB N300pakeHUI B JIMH3AX.

Mopaenu MUKpOCKOIIa, TEJIECKOIa.

HabGmronenue natepdepeHnuy crera.

Habmonenue nudpaxuuu ceera.

Habmionenue aucnepcun ceera.

Ilonydenue crniekTpa ¢ MOMOIIBIO TPU3MBI.

[lony4enue criekTpa ¢ MOMOLIBIO TUPPAKINOHHON PEIIETKH.

Habmroienue monsipuzaiyu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

W3mepenne mokazaTens MpeIoMIIeHHs CTEKIa.

UccnenoBanne cBONCTB N300paKeHUI B JTMH3aX.

Hab6monenue nucriepcuu cBeTa.

Pa3nen 6. OcHOBBI cieHAILHON TEOPUH OTHOCUTEILHOCTH
I'panunibl  OpUMEHUMOCTH  KJacCUYeCKOW MexaHuku. IlocTynarel cHoenuaibHON  Teopuu
OTHOCHUTENFHOCTH: WHBAPHAHTHOCTh MOMYJS CKOPOCTH CBE€Ta B BaKyyMe, MPHUHIUI OTHOCHUTEIHFHOCTH
OWHIITEeWHA.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMeIJICHIEe BPEMEHH 1 COKpAIIEHUE ITHHBI.
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BHCpFI/I}I " UMITYJIBC peJ'IHTI/IBI/ICTCKOﬁ qaCcTHUIBbI.
CBsI3b MaccChl C SHepFI/ICﬁ U UMIIYJIbCOM peHﬂTHBI/ICTCKOﬁ HaCTHUIbI. 3Hepr1/151 IIOKO4.

Pasnen 7. KBanToBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonsl. Dopmyna [lnaHka cBs3u 3HEpruu (HOTOHA C €ro YaCTOTOH. DHEPIrHs U UMITYJIbLC POTOHA.
OtkpeiTue u uccnepoBanue Gortodddexra. Ombitel A. I'. CroneroBa. 3akoHbl (oTodddekra.
YpaBuenue DiHmTelHa 111 porodddexta. «KpacHas rpanuna» potorddekra.
Hasnenue ceera. Onbitel [1. H. JIeGenena.
XUMHUUECKOE JEHCTBUE CBETA.
TexHMUECKHE yCTPOICTBA M MPAKTUYECKOEe MPUMEHEHUE: (OTOAIEMEHT, (POTOAATUHK, COTHEUHAS
Oarapesi, CBETOIUO/I.
Jlemoncmpayuu
®DoT03(PpPeKT Ha yCTaHOBKE ¢ IMHKOBOM MIACTUHOM.
HccnenoBanue 3akoHOB BHeIHETO hoToaddekra.
Cseroauon.
ConneuHnas Oatapes.
Tema 2. Cmpoenue amoma
Mopuenp atoma Tomcona. OnbiTel Pezepdopna mo paccessHuto o -uactuil. [lnanerapHas Mojenb
atoma. [Toctynarel bopa. M3nyuyenue u mornorieHue (pOTOHOB MpH MEPEXOE aroMa ¢ OJHOTO YPOBHS
SHEpruu Ha Apyroi. Buael cnektpoB. CEKTp YpOBHEHR SHEPIUU aTOMa BOAOPOIA.
BonHoBeie cBoiicTBa yacTull. Bonuel ne bpoitns. KopnyckyasipHO-BOIHOBOU Ayaau3M.
CIIOHTaHHOE U BBIHYXJIEHHOE U3Ty4YEHHE.
TexHHUECKHE YCTPOHUCTBA M MPAKTHUECKOE NMPUMEHEHHE: CHEKTPaJbHbIN aHaau3 (CIEKTPOCKOI),
na3ep, KBAaHTOBBIM KOMIIBIOTED.
Lemoncmpayuu
Mopnens onbita Pesepdopna.
OmnpeneseHue JUIMHBI BOJHBI Ja3epa.
Habmionenue nuHENYaTHIX CIIEKTPOB U3ITYyUEHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi
Habmronenue nuHeiyaToro CrexTpa.
Tema 3. Amomnoe adpo
OKCIEpUMEHTHI, JIOKa3bIBAIOIIME CIOXKHOCTh CTpoeHMs siapa. OTKpbITHE pagMOaKTUBHOCTH.
OmnsiTel Pesepdopaa mo onpeneneHUIo coctaBa pagloakTUBHOTO m3inydeHus. CoicTBa anbga-, Oeta-,
ramma-u3ny4yeHus. BiausHue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBEI.
OTkpeiTHE IPOTOHA U HeWTpoHna. Hykiionnas mozens siapa ['eiizenOepra—Banenko. 3apsa sapa.
MaccoBoe uncno siapa. M3oTomnsl.
Anbda-pacnian. DONEKTPOHHBIA M TMO3UTPOHHBIA Oera-pacnaa. ['amma-usmydeHuwe. 3akoH
PaZMoaKTUBHOIO pacraja.
DHeprus CBSA3M HYKIIOHOB B siape. SnepHbie cuisl. Jledekt maccsl siapa.
SAnepHble peakuuu. [lenenue u cuHTE3 A1€p.
Snepusiit peaktop. Tepmosinepusrii cuaTe3. [IpobieMbl M MEPCIEKTUBBI SAEPHON IHEPTETHKH.
OKOJIOTH4ECKUE aCIEKThI S€PHON SHEPreTUKU.
DneMeHTapHbIe YacTHITBI. OTKPBITHE TO3UTPOHA.
MeTozapl HaOIIOAECHNUS U PErUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.
DyHIaMEeHTAIBHBIC B3aUMOICHCTBIS. EMUHCTBO (u3nueckoil KapTHHBI MUpa.
TexHuueckue yCcTpoucTBa M MPAKTUUYECKOE MTPUMEHEHHE: JO3UMETpP, Kamepa BUilbcoHa, siiepHbIN
peaktop, aroMHas 6oMoa.
Jlemoncmpayuu
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CYéTYNK HOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul
HccnenoBanne TpeKOB YacTHL (ITO TOTOBBIM (OTOrpadusiM).

Paznen 8. DneMeHTHI ACTPOHOMUH M ACTPOPUIUKHA

Ortarnsl pa3BUTHs acTpoHOMHUU. [IpukinanHoe 1 MUPOBO33pEHUYECKOE 3HaUEHNE ACTPOHOMUHU.

Bup 3Bé3nnoro Heba. Co3Besausl, ipkue 3BE3/bl, IUTAHETH, UX BUANMOE JABHKCHHE.

ConHeyHas cuctema.

Connue. ConHeuynast akTUBHOCTh. Mcrounuk sHeprum CosHua W 3BE3A. 3BE3NBI, UX OCHOBHBIE
XapakTepUCTUKHU.  JlMarpaMMa  «CHIEKTpalbHBIM  Ki1acc —  CBETHMMOCTb». 3BE3ABI  TJIaBHOU
MOCIIE0BATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIsl 3BE3[ TJIaBHOW MOCIEA0BATENBHOCTH.
Buytpennee ctpoenue 38€3a. CoBpeMeHHBIE TPEACTABICHUS O MPOUCXO0XKAESHUHU U 3BoIoIuN ColHLIA U
3BE3/1. DTaIbl )KU3HU 3BE3].

Mnneunsiit [lyts — mama [amaktuka. [lomokenwe u aBmxkenue Comnna B [amaktuke. Turbt
TJIaKTUK. PaguoranakTuky u kBa3apsl. YEpHBIE IbIPHI B sIpax rajlakTUK.

Bcenennas. Pacmpenue Bcenennoii. 3akon Xa66ma. Pazoeranue ranmaktuk. Teopust bonbmioro
B3pbIBA. PEIMKTOBOE H3IIy4YCHUE.

Macmrabnas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMMH.

Yuenuueckue nabnooenus

Habmtonenust HEeBOOPYKEHHBIM TIJIa30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX IMPHUIOKECHUN IS
OTIpeieJICHHsI TTOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
MOJTyIIApHS U SIPKHE 3BE3MBI.

Hab6mronenus B reneckon Jlynsl, mmanet, Mieunoro [lytu.

Odo0maroniee MOBTOpeHHE

Posb pu3ukmM M acTpoOHOMHHM B 3KOHOMHYECKOH, TE€XHOJOTHMUYECKOW, COLUUAIBHON M 3THYECKOM
cdepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOW HAy4YHOU KapTHUHE
MHpa, PoJib (HU3NIECKOH TeopuH B (POPMUPOBAHUM NPEACTABICHUN O (PU3NUECKON KapTHHE MUPA, MECTO
¢u3nuecKkoll KapTUHBI MHpa B OOILEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHHH O
MIPHUPO/IE.

Me:xnpeaMeTHbIe CBA3H

Wzyuenne xypca ¢usukn ©0azoBoro ypoBHS B 11 Kkjacce ocymecTBiseTcss ¢ y4ETOM
COJepKaTEeNIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJOrMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemuvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOrO IO3HAHUS: SBIICHHE,
Hay4HbI (akT, rumnoresa, (U3MUEcKas BeIUYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKCICPUMEHT,
MOJIEJIMPOBaHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMBbl YpaBHEHHH, TPUTOHOMETPHUUECKUE (HYHKLIUHI: CHHYC, KOCHHYC,
TAHT'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbI M HMX IMPOEKLUHH Ha OCH
KOOpJIMHAT, CIIOXKCHWE BEKTOPOB, TPOWU3BOJHBIC DJIIEMEHTApHBIX (DYHKIMHA, TPU3IHAKH TON00US
TPEYroJILHUKOB, OTPeJIeIIeHUE TUIOIIAIN TUNIOCKHX QUTYp 1 00BEMA Tell.

Buonozus: snexkrpuyeckue SBICHUS B JKUBOW TNPHPOJE, KoieOaTenbHbIE IBIKEHHUS B KHBOM
MIPHUPO/IE, ONTHYECKNE SBICHHUS B )KUBOM MPUPOJE, AEWCTBUE paJlalliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJICKYJ, KPUCTAJUIMYECKAs CTPYKTypa TBEPIBIX TEN, MEXaHU3MBI
00pazoBaHMsI KPUCTAIUTMICCKON PEIIETKH, CIIEKTPAIbHBIA aHATH3.

l'eocpaghua: MarHUTHBIE TIOTIOCAa 3EMJIM, 3K MarHUTHBIX pyd, (OToChEMKa 3eMHOI
MTOBEPXHOCTH, MTPEICKa3aHNE 3EMIIETPSICCHH.

Texnonozus: JHWHWAW ODIIEKTPOIIEpeNad, TIEHEpAaTOp IEPEMEHHOIO TOKAa, OJJIEKTPOJBUTATENb,
UHAYKLIMOHHAs Ie€4b, paaap, paaduonpuéMHHUK, TEJIEBU30p, aHTeHHa, Teiaehon, CBU-meus,
HPOEKIIMOHHBIN alapar, BOJIOKOHHAs ONTHKA, COJTHEYHas OaTapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®dus3uka» Ha ypoBHE cpenHero oliiero oopasoBanus (0a30BbIi
YPOBEHB) JOJKHO 00ECIICUNUTh JOCTHXCHUE CICAYIOMNX JTUIHOCTHBIX, METAMPEMETHBIX M TPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHS Yy4eOHOro mpeamera «Dusukay» JOMKHBI OTpPaXaTh
TOTOBHOCTH U CIIOCOOHOCTH O0YUaIONIMXCSl PYKOBOJCTBOBATLCSA CHOPMUPOBAHHON BHYTPCHHEH TTO3UIMCH
JIMYHOCTH,  CHUCTEMOW  IIEHHOCTHBIX  OpUCHTAIMH, TMO3UTHBHBIX  BHYTPCHHUX  YOCKICHUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IICHHOCTSIM POCCHUICKOr0o OOINECTBa, PACIHIMPEHHUE KU3HCHHOTO
OTBITa W OMbBITA JACSITEIILHOCTH B TIPOIECCE pealnu3allMi OCHOBHBIX HAIPABICHUNM BOCIUTATEIHHOU
JIeATEeTLHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHMS

c(hOpMHPOBAaHHOCTh TPAKIAHCKOW TO3WIHK OOYYArOIIEerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIEeCTBA;

MPUHATHE TPAAUIIMOHHBIX 00IIEYETOBEYECKIX TYMAHHCTUIECKIX U IEMOKPATHIECKHAX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTh B HWHTEpecax TpakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPaBIeHUH B 00pa30BaTeIbHON OpraHu3aIliy;

YMEHHE B3aUMOJIEHCTBOBATh C COIMAILHBIMA WHCTUTYTAMH B COOTBETCTBHH C WX (DYHKIUSMU U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTAPHON M BOJIOHTEPCKOH IESTEIEHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMSI:

c(hOpMHUPOBAHHOCTH POCCUICKOHN TPAKIAHCKON UICHTUIHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHKEHHSIM POCCUHCKUX YUEHBIX B
obnactu (M3HUKY U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUS

c(hOpMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTh OIEHUBATh CUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHUs, OPHUEHTHPYSCh Ha
MOpaJTbHO-HPABCTBEHHBIE HOPMEI M IIEHHOCTH, B TOM YHCIIE B IEATEIEHOCTH YUEHOTO;

OCO3HaHUE JINYHOTO BKJIAJIa B TIOCTPOSHHE YCTOMYHUBOTO Oy IyIIEro;

4) 3cTeTHYECKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs SCTETHUKY HAYyYHOTO TBOPYECTBA, MPHUCYILIETO
du3nygecKoii HayKe;

5) Tpya10BOro BoCUTAHUS

HMHTEpEC K pa3jiuuHbiM chepaM HpodecCHOHATLHOM IEATSIIBHOCTA, B TOM YHCIE CBSI3aHHBIM C
(GU3NKON W TEXHHKOHN, YMEHUE COBEpIIATh OCO3HAHHBIN BHIOOp Oyayuied npodeccuu U peain3oBbIBATH
COOCTBEHHBIE )KU3HECHHBIC TUIAHBI,

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO W CaMOO0pa30BaHHI0 B 00jacTh (GU3MKH Ha
MPOTSAKEHUU BCEH KU3HU;

6) 9K0JIOrHYeCcKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTh  DKOJIOTWUYECKOW  KYJIBTYPHI, OCO3HaHHE  IJO0AJBHOTO  XapakTepa
9KOJIOTHYECKUX TIPOOIIEeM;

MJIAHUPOBAHUE M OCYILECTBICHUE JEHCTBUI B OKpY)KalOIllleW cpelie Ha OCHOBE 3HAaHMS ILejein
YCTOHYHMBOTO Pa3BUTHA YEJIOBEUECTRA;

paciiMpeHre OIbITa AESTEIHHOCTH SKOJOTHMYECKOW HANpPaBICHHOCTH Ha OCHOBE HMEIOITUXCS
3HaHWH Mo HU3HKE;
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7) IEHHOCTH HAYYHOT0 MO3HAHHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢bu3ngecKoii HayKu;

OCO3HAaHME IICHHOCTHM HAayYHOH JAeATeNbHOCTH, TOTOBHOCTh B TIpollecCe H3yuYeHHs (U3UKU
OCYIIECTBIATH MPOEKTHYIO M UCCIIEN0BATENbCKYIO IEATENbHOCTh MHANBHUIYaIbHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHBIC yYeOHbIe NeilicTBHSA
ba3zoBrble Jjornyeckne geicTBUA:

CaMOCTOSITETIbHO (POPMYITHPOBATh M aKTyaIH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

OTNIpeAEIATh LU IeATeNIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B PACCMATPUBAEMBIX (PH3MUECKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH pEHICHUS TPOOIEeMBbl ¢ YUETOM aHalu3a MMEIOUIMXCS MaTepUaNIbHBIX H
HeMaTepUalIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM, OLIEHUBATh
PUCKH TIOCIECTBUH A TEILHOCTH;

KOOPAWHHUPOBATh W  BBIIONHATH pabOTy B  YCIOBHAX pPEambHOrO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aNMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble uccienoBaTe/IbCcKue AeCTBUA:

BJIQ/ICTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MMOHATHAMA U METOIaMU (PU3NIECKON HAYKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEJIOBATEIHCKOW U MPOEKTHOU NIEATENILHOCTH B 0OJIACTH (PU3UKH,
CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY ITOWICKY METOJOB pelIeHHUs 3a1ad (PU3NIecKoro
COJIepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHHS,

BIQJIETh BUJAMH JEATEIBHOCTH 10 IMIONyY€HUI0 HOBOTO 3HAHHSA, €ro WHTEpPIIPETaInH,
MpeoOpa3oBaHUI0 W TPUMEHEHWIO B PAa3JMYHBIX yYEOHBIX CHTYallMiX, B TOM YHCJIE€ TPU CO3IaHUHU
y49e0HBIX POEKTOB B 00JIACTH (PU3UKU;

BEISBIISATE NTPUYUHHO-CIICACTBEHHBIE CBS3M W aKTyalM3UPOBaTh 3a/1ady, BBHIIBUTATH THIIOTE3y €€
pellleHnsl, HaXOAWTh APTYMEHTHI Ui JIOKA3aTelbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh IMapaMeTpbl U
KPUTEPUU PEIICHHUS;

aHAM3UPOBATH TOJIYYCHHBIE B XOJI€ PEIISHHUS 3a7add Pe3yibTaThl, KPUTHYECKH OIEHWBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBHUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a7aull B 00pa30BaTEIbHOM AEATENLHOCTH, B TOM YHCIIE
NpY U3Y4YEeHUH (DUBHKU;

JIaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IIEPEHOCHUTH 3HAHUS 10 (PU3KKE B TIPAKTHUYECKYIO 00JIACTh )KU3HEACATENLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

BBIIBUTaTh HOBBIE UEH, TIPEJIaraTb OpUTHHAIBHBIE TIOAXOIbI U PELICHIS,;

CTaBUTH MPOOJIEMBI U 33]]a9H, TOIYCKAIOIIUE aTbTePHATHBHBIE PEIICHHUS.

Pa6ora ¢ undopmanueii:

BJIaJIETh HABBIKAMHU MOJy4eHUs] WHOOpMAUK (QU3NIECKOTO COJEPKAHUS U3 UCTOYHHKOB Pa3HBIX
THUTIOB, CAMOCTOSATENBHO OCYIIECTBISATh TIOWCK, aHAIM3, CHCTEMAaTH3alMI0 W HHTEPIPETALNIO
WHPOPMAITUY PA3TUYHBIX BUAOB 1 (HOPM MPEICTABICHUS;

OIIEHUBATH JIOCTOBEPHOCTH HH(POPMAIINH;

WCIIONB30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OpraHH3allMOHHBIX 3a/ad C CcoOJIoJicHneM TpeOoBaHUI
SPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECypcOCOEepeXeHHs, MPABOBBIX W ITHYECKHX HOPM,
HOPM WH(POPMAITUOHHOHN 0€30MIACHOCTH;
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CO3/1aBaTh TEKCTHl (PU3MYECKOTO COAEPKaHMSA B PazIMyHBIX (opMmarax ¢ y4ETOM Ha3zHAuUCHHSA
MHQOPMAIIUH U 1IEJeBOI ayTUTOPUH, BEIOMpas ONTHMANIbHYIO (POpMY MPEACTABICHNS U BU3YaTU3aIHH.

KoMMyHHKaTUBHBIE yHUBepCAJIbHBIE y4eOHbIe IelCTBUS:

OCYILIECTBIATH OOIIEHNE Ha YPOKax (PM3UKH U BO BHE-YPOUHOU JAEATENbHOCTH;

pacro3HaBaTh NPEINOChIIKH KOHGINKTHBIX CUTYalluii U CMSIT4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM S3BIKOBBIX CPEJCTB;

MOHUMATh M UCTOIB30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBUyadbHOMN paboThI;

BBIOMpaTh TEMAaTHKy W METOABl COBMECTHBIX JACHCTBHH C Yy4€TOM OOIIMX WHTEPECOB H
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHMMATH 1€ COBMECTHOM €ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH AEHCTBUSA O €€
JIOCTHIKEHHIO: COCTABIISITh IUIAH JEUCTBUM, pacHpencisaTb pPOJIM C YY4ETOM MHEHUN YYAaCTHHKOB,
00CyX1aTh pe3yIbTaThl COBMECTHOH paboThI;

OILICHMBATh KaueCTBO CBOETO BKJIaJa W KaXKAOTO YYaCTHHKA KOMaHAbI B OOMIMH pe3ynbTaT 1O
pa3paboTaHHBIM KPUTEPUSIM;

mpejyiaraTb HOBbIE TMPOEKTHI, OLEHUBATh MWJEH C TO3WIUM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUUECKON 3HAUMMOCTH;

OCYIIECTBIATh MO3UTHBHOE CTPATETMUECKOE MOBEJEHHE B PA3IWYHBIX CHUTYalUsX, MPOSABIATH
TBOPYECTBO M BOOOpakeHUE, ObITh HHULIUATHBHBIM.

PerynsiTuBHbIe YHMBepcajbHbIe y4eOHbIe JeHCTBUA
Camoopranusaums:

CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh IO3HABAaTEIbHYIO JIEATENBHOCT B 00JacTH (QU3UKH H
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 3a1a4H;

CaMOCTOSITETIbHO COCTaBJIATh IUIAH pEIICHHS pAacY€THBIX W KA4yeCTBEHHBIX 3alad, IUIaH
BBITIOJIHEHUSI TIPAKTHYECKOH pabOThl ¢ YIETOM MMEIOLIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MpEeANOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh PaMKU y4eOHOT 0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHIH;

JieNaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBaTh (DOPMHUPOBAHUIO M TPOSBICHUIO 3PYAMLMH B 00jacTu (U3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIBTYPHBIH yPOBEHb.

CaMOKOHTPO/Ib, IMOIMOHAIbHBIN HHTEJJICKT:

JlaBaTh OLIGHKY HOBBIM CHUTYyallsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YIBTATOB LIEISM;

BJIaJeTh HAaBBIKAMH I103HABATENILHOW pe(UIEKCMH KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBUU H
MBICITUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHH;

MCIIOJIB30BaTh NPUEMBI peIIEKCHH AJISl OLEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OIIEHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 110 MX CHIDKEHHIO;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YyIIbTATOB JAE€ATEIHHOCTH;

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJTOCTATKU M IOCTOMHCTBA;

MPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YIIbTATOB JAEATEIHHOCTH;

IIpU3HAaBaTh CBOE IPaBO U MPABO JIPYTUX Ha OIIUOKH.

B nponiecce 10CTIKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS NMPOTPAMMEI 110 (DU3UKE VIS YPOBHS
cpenHero oouiero oOpa3oBaHMs Yy OOYYAIOIIMXCS COBEPLICHCTBYETCS 3MOLIMOHAIBHBIM HMHTEIUIEKT,
Ipernoaralouui copMupoOBaHHOCTE!

CaMOCO3HAHMsI, BKJIFOUAIOIIEr0 CIIOCOOHOCTh IIOHMMATh CBOE 3MOLMOHAJILHOE COCTOSIHUE, BUIETh
HaIpaBJIeHHs Pa3BUTHS COOCTBEHHON SMOLMOHATIBHON chephl, OBITH yBEpEHHBIM B cele;
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CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPONb, YMEHHE INPUHMMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJCHHE, CIIOCOOHOCTh aAaNTHPOBATHCS K SMOIHOHATBLHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTB,
OBITH OTKPBITBIM HOBOMY;;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTpEMIIEHHE K JOCTHMXKEHHIO LIETH M YCIEXY, ONTUMH3M,
MHUIMATHBHOCTh, YMEHUE IEUCTBOBATh UCXOMAS U3 CBOMX BO3MOYKHOCTEH;

SMIIATUH, BKIIOYAIOIIEeH CIIOCOOHOCTh OHMMATh SMOLIMOHANBHOE COCTOSIHUE APYTHX, YIUTHIBATDH
€ro MpH OCYIECTBICHUN 0OLIeHNUs, CTIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHHMIO;

COLMANIbHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C APYTHMU JIIObMH,
3a00THUTBCS, IPOSIBIATH HHTEPEC U pa3pemaTb KOHMIUKTEI.

HNPEJIMETHBIE PE3YJIbTATDI

K koHiy o0yuenus B 10 kj1acce nmpeaMeTHBIC Pe3y/IbTaThl HA 0A30BOM YPOBHE JOKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH y 00YYArOIIUXCS] YMCHUH:

JEMOHCTPHPOBATh HA MPHMEPaxX POJIb U MECTO (PU3MKH B (OPMUPOBAHHK COBPEMEHHOM HAyYHOM
KapTUHBI MUpPA, B Pa3BUTUHU COBPEMEHHON TEXHUKHM W TEXHOJOTHMH, B IPAKTHUYECKOW JEATEIbHOCTH
JIIONIEH;

YYUTHIBATh TPAHWIBI TPUMEHEHHs] HW3y4eHHBIX (U3NYECKUX MOJENei: MaTepHallbHas TOYKa,
WHEepUHATbHAS CHCTeMa OTCYETa, aOCOIMIOTHO TBEPAOE TENO, WACANBHBIA Ta3, MOJEIN CTPOCHHUS Ta3oB,
JKUAKOCTEHN M TBEPHBIX Tell, TOUCUHBIN SNIEKTPHUECKUH 3aps/ IPH pelieHnr GU3NIeCKUX 3a1ad;

pacmno3HaBath (hu3MUeCcKue SIBICHUS (TIPOIECCHl) U OOBSICHATh MX Ha OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJIAPHO-KHHETHYECKON TEOpUH CTPOCHHS BEIIeCTBA W JIIEKTPOJMHAMUKH: PaBHOMEPHOE U
PaBHOYCKOpEHHOE TPSMOJIMHEIHOE IBIKEHHE, CBOOOJHOE TaJleHUE TeN, JBIKEHHE IO OKPYKHOCTH,
WHEpUHs, B3auMopeicTerue Ten, nuddy3us, OpOYHOBCKOE NBIKEHHE, CTPOSHUE KHUIKOCTEH M TBEPIBIX
Tel, W3MEHEeHHe oO0BéMa Tel INpH HarpeBaHWd (OXJIAKIACHHWH), TEIUIOBOE pPAaBHOBECHE, HCIIApEHHE,
KOHJICHCAITUs, TUIABJICHUE, KPUCTAUTN3allnsl, KATIEHHEe, BIaXKHOCTh BO3[yXa, MOBBIIIEHUE JIABJICHHS ra3a
TP €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBSA3b MEXKIy MapaMeTpaMH COCTOSHHS ra3a B M30IPOIeccaXx,
AIIEKTPU3AIUS TeJl, B3aNMOACHCTBUE 3aPsI/IOB;

OTIMCHIBATh MEXaHWUYECKOE JIBIDKEHHUE, WCIIONB3ys (DM3MUYECKHEe BEIHYWHBL KOOPAHMHATA, IYTh,
nepeMenieHne, CKOpPOCTh, YCKOpEHHWe, Macca Tela, CHila, WMIYJIbC Tela, KWHETHYEeCKas JHeprus,
MOTEHITMAIbHASL SHEPTUsl, MEXaHU4ecKass padoTa, MeXaHU4eCcKass MOUTHOCTh; MPHU ONMUCAHWH TPABUIHHO
TPaKTOBaTh (U3NYECKHI CMBICT HCIOIb3YEMBIX BEIHYWH, WX OOO3HAYEHWS W EIUHHIIBI, HAXOJUTh
(bopMyIIbI, CB3BIBAIOLINE JAHHYIO (PU3HUYECKYIO BEJIMUMHY C JPYTUMH BEIUYHHAMM;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TeNl M TEIUIOBBIC SIBJICHHS, MCIONB3Ys (pusndeckue
BEJIMYMHBL: JaBJICHHE Ta3a, TeMIepaTypa, CpenHssl KHHETHYECKas SHEPrHs XaOTHYECKOTO JIBMXKECHUS
MOJIEKYJI, CPEIHEKBAAPATUYHAS CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS SHEPrus, pabora
raza, ko3 uImeHT moNe3Horo ASUCTBHSI TEIUIOBOTO JBUTATENs; MPH OMHMCAHUH NPABWIILHO TPAaKTOBATh
(1)1431/1‘-160KI/II71 CMBICJI HCIIOJIb3YEMbBIX BEJIWYHH, HX o0o3HaYeHnsT W CAWHUIBI, HAaXOIWUThb q)OpMy.HBI,
CBS3BIBAIONINE JAHHYIO (PM3UYECKYIO BETUYHUHY C APYTUMH BETHIHHAM;

OIMUCBhIBATL H3YYCHHBIC JJICKTPUYCCKUEC CBOIiCTBa BCIIECTBA W OJICKTPHUUYCCKHUE SBJICHUSA
(mporiecchl), UCTONB3YsT (GUIMUECKUE BEIMYUHBI: DJEKTPUYECKUI 3apsij, DIIEKTpUYECKOe TIOJe,
HaHpH)I(éHHOCTI) IoJis1, MOTCHIHMAJ, Pa3sHOCTbh IIOTCHHOMAJIOB, IPHW OIHNCAHUHN IIPABUJIIBHO TpPaKTOBATb
(1)1431/1‘-160KI/II71 CMBICJI HUCIIOJIB3YEMBIX BCJIMYWH, HX o0o3HaYeHuss " CANHUIIBI;, YKa3bIBaThb (1)OpMy.]'H)I,
CBS3BIBAIONINE JAHHYIO (PM3UYECKYIO BETUYHUHY C APYTUMHU BETHIHMHAMU;

aHATM3UPOBaTh (PU3MYECKHE MTPOIECCHI M SBICHUS, UCIONb3ysl PU3MUECKIE 3aKOHBI ¥ TPUHIIATIBL:
3akoH BcemupHoro Tsarorenus, |, Il u |1l 3akonbr HeioToHa, 3aK0H cCOXpaHEHUS MEXaHHMYECKOW YHEPTHUH,
3aKOH COXPAaHEHHUS HMMITYJIbCa, MPHUHIUI CYHEPHO3UINH CWJI, MPHHIWI PaBHONPABUS WHEPIIHUAIBHBIX
CHUCTEM OTCYETa, MOJEKYJISIPHO-KUHETUYECKYI0O TEOPHIO CTPOCHHS BEIIECTBA, ra30BBIE 3aKOHBI, CBS3b
cpenHell KHHETUYEeCKOH SHEPTUH TEIUIOBOrO ABMKECHHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIIepaTypoi, epBbIit
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHHUS AIIEKTPUIECKOTO0 3apsiaa, 3akoH KylioHa, mpu 3TOM pa3nndarb
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CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE W YCIOBHS (TpaHUIbI, 00JIACTH)
NPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHLMIBI OEHCTBUS MallMH, NPUOOPOB M TEXHHUYECKHX YCTPOMCTB;
pas3InvaTh yCIoBHA UX 0€30IIaCHOTO MCIIOIB30BaHMUS B TOBCEAHEBHON JKU3HHU;

BBIMIOJHATh OKCHEPUMEHTHl 10 HWCCIENOBaHUIO (U3UYECKUX SIBJICHWH H MPOLECCOB C
WCIIOJI30BaHUEM MPAMBIX U KOCBEHHBIX W3MEpPEHHH, IpU 3TOM (OpPMYIHPOBaTh NpodieMy/3agady H
TUIOTE3y y4yeOHOrO SKCIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000pYI0BaHuUs, TIPOBOJUTD
OTIBIT U (POPMYITHPOBATEH BHIBOIBI;

OCYIIECTBIISTh NPSMBbIE M KOCBEHHBIC M3MEPEHHs (U3MUYECKMX BEJIMYMH, TPU STOM BBIOMPATH
ONTUMAJIBHBI CHOCO0 WM3MEPEeHUs] M UCIMOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IMOTPEHIHOCTEH
U3MEPEHUN;

UCCIIEIOBATh 3aBUCHUMOCTH MEXIy (GU3UUECKUMH BEIMYMHAMH C HCIOJB30BAHHEM TPSMBIX
WU3MEpPEHHH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI TIOIYUYESHHOH 3aBHCUMOCTH
(u3NUeCKUX BEIUYMH B BUE TaOIUI U TpaUKOB, IEIaTh BEIBOJBI 110 pe3yjIbTaTaM UCCIIEeIOBAHUS;

coOmoaarh npaBuia 0€30MacHOro TpyJa NpU MPOBEICHUH HMCCICAOBAHHN B pamMKax ydueOHOTO
JKCHEPUMEHTa, Y4eOHO-MCCIIEeOBATEIbCKOW W TPOEKTHOH  JESTENbHOCTH C  HCHOJNBb30BaHHEM
U3MEPUTENBHBIX YCTPOMCTB B 1a00PaTOPHOTO 000pYyIOBAHUS;

pemarh pacdyéTHbIE 3a/la4d C SBHO 33aJaHHOW (DU3NYECKON MOJIENBIO, MCHOJB3Ysl (H3MUECKHUE
3aKOHBI W MPUHIMIBI, HA OCHOBE aHajK3a YCIOBUS 3aJa4d BHIOMpaTh (PU3NYECKYIO MOJEINb, BBIACISATDH
¢dusnyueckue BeIHMYMHBI U POPMYIIBI, HEOOXOAUMBIE TS €€ pelleHHs, POBOANTH PACYETHI U OLICHUBATD
PeaIbHOCTh NOIY4YEHHOI0 3HaYeHUsT (PU3MUECKON BETUUUHBI;

pemiaTb KaueCTBEHHBIC 3a/auM: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUMBYIO ILIEMIOYKY
paccy>kKAeHHui ¢ Onopoi Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKUE SBICHUS;

WCIIOJIb30BaTh IPU PELICHUH y4eOHBIX 3a7ad COBpEMEHHbIE MH(POPMALMOHHBIE TEXHOJOIUU IS
MIOWCKA, CTPYKTYPUPOBAHHUS, WHTEPHPETALUM W TPEICTAaBICHUS Y4eOHOM W HAy4YHO-TIOMYJIIPHOM
MHQOpPMaLUK, IOJYYCHHOW W3 Pa3lMYHbIX HCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH I0JIyYaeMYyIo
WH(POPMAITHIO;

NPUBOJIUTHh MPUMEPHI BKJIAla POCCHUICKUX MU 3apyOeXHBIX Y4EHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
00BsICHEHHE TPOLIECCOB OKPYIKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO0 (U3MKE B TMOBCEJHEBHOHM >KU3HHM UIA OoOecredeHHs
Oe3omacHOCTH TpH OOpallleHMH C NpUOOpaMH W TEXHUYECKUMH YCTPOMCTBAMHM, JUIS COXPaHEHUs
3/10pOBbS U COONIOIEHHUS HOPM DKOJIOTMUYECKOT0 TMOBEICHHS B OKPYXKAIOLIEH cpee;

paboTaTh B Tpymie C BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pPOJIEH, MJIaHUPOBAaTh PadOTY
TPYMIIBL, PAaHOHAIBHO PaCpeneNiaTs OOSM3aHHOCTH M IUIAHUPOBATh NESTEIBHOCTh B HECTaHIApTHBIX
CUTYyalusX, aA€KBaTHO OLIEHUBATDH BKJIAJ KaXKI0T0 U3 YYACTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBaEMON
npoOJIeMBl.

K xoHnmy oOyuenus B 11 kj1acce mpeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

JEMOHCTPHPOBATh Ha MPUMEPAxX POJIb U MECTO (PU3MKHU B (OPMHUPOBAHUK COBPEMEHHOM Hay4YHOM
KapTUHBl MHUpa, B Pa3BUTHU COBPEMEHHON TEXHWKH W TEXHOJIOTHH, B MPaKTHUYECKOW JEATEILHOCTH
JIIOJIEH, IEIOCTHOCTh U €IMHCTBO (PU3MUECKOM KapTHHBI MUPA;

YUUTHIBATh TPAaHUIIBI IPUMEHEHHS M3YYEHHBIX (PU3MYECKHX MOJENel: TOUCUHBIH 3IeKTPUIECKUi
3apsii, Jyd cBeTa, TOYCUHBIH MCTOYHUK CBETa, sJepHas MOJIENIb aToMa, HYKIOHHAs MOJeNb aTOMHOTO
A1pa IpH pelieHUN PU3NUECKUX 3a/1a4;

pacrno3HaBaTh (GU3MYECKUE sBJACHHS (IIPOLECCH) M OOBACHATHP KX HAa OCHOBE 3aKOHOB
EKTPOAMHAMUKM UM KBAHTOBOM (M3MKU: 3JEKTpUUYEecKas IPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE AEHCTBUS TOKA, B3aUMOJAEHCTBHE MAarHUTOB, 3JICKTPOMAarHUTHAas HHIYKLHS,
JefcTBUE MarHUTHOI'O IOl Ha IPOBOAHUK C TOKOM WU JBIDKYLIMMCSA 3apsil, JIEKTPOMArHUTHBIE
KoJIeOaHUsI M BOJHBI, MPSIMOJIMHEMHOE pPAaCIpOCTpaHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHHUE,
uuaTepdepeHnrs, Audpakiys U MOJSIpU3alUs CBETa, TUCHEPCUs CBeTa, (HOTOAIECKTPHUUCCKUN S(PGeKT
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(poToaddext), cBeroBoe HaBleHHE, BO3HUKHOBEHHE JIMHEHYAaTOro CIHEKTpa aroMa BOJOPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaliOaKTUBHOCTE;

ONKCHIBAaTh H3yYEHHBIE CBOWCTBA BelIeCTBA (PJMEKTPUUYECKHUE, MArHUTHBIE, ONTHYECKHE,
3NEKTPHYECKYIO POBOJAUMOCTD PA3IUYHbIX CPENl) U DIIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), UCIIOB3YS
¢du3nuecKue BEIMYMHBL: SJCKTPHUUCCKHUNA 3aps, CHIa TOKa, DJIEKTPUUIECKOE HANpPSHKEHHUE, SIEKTPUIECKOe
COIIPOTHBIICHHE, Pa3HOCTh TOTCHLUANIOB, 3JIEKTPOABIKYIIAs CUla, padoTa TOKa, HHAYKLUUS MarHUTHOTO
noJisi, cuna Ammepa, cuia JlopeHria, MHAYKTUBHOCTD KaTYIIKH, SHEPTUS 3JEKTPUIECKOTO0 U MarHUTHOTO
MoJield, TIepUoA W 4YacToTa KoleOaHWH B Koie0aTenbHOM KOHTYpE, 3apsil U Chiia TOKa B MpoLecce
TapMOHUYECKUX 3JEKTPOMArHUTHBIX KoyieOaHui, OKyCHOE PacCTOSHHE W ONTHYECKAas CHia JIMH3BI, IPU
OMMCAaHWW TPaBHIBHO TPAKTOBaTh (DU3WYECKUH CMBICT HCIONB3YEMBIX BEJIIMYMH, WX O003HAYCHHS U
eMHUIIBI, YKa3blBaTh (HOPMYJBI, CBS3BIBAIOIIME MJaHHYIO (HU3WYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMY,

OTKCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECCHI, MCIOJb3Yys (UINUECKUE BEITHMUMHBIL:
CKOPOCTh JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHUSI M UMITYJIbCc (OTOHA, IEPUOA
MoJypacnaia, HEPrHsl CBSI3M aTOMHBIX SIIep, MPH ONMCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHIA CMBICIT
UCIIOJIb3YEMbIX BEIIMYMH, UX O0O03HAueHHS W CIUHHIBL, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIUE TAHHYIO
(GU3NYECKYIO BENUYHUHY C IPYTUMH BEJIMYMHAMH, BEIYUCIISITH 3HaUeHUE (DU3NUECKON BETMYHHBL,

aHAM3UPOBATh (PU3MYECKHE MTPOLECCHI U SBICHUS, UCIONb3Ysl (PU3MUECKHE 3aKOHBI ¥ TPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJEIOBATEIbHOIO U MapajlIeIbHOTO COEAMHEHHUs MPOBOJHUKOB, 3aKOH Jxoymsi—
Jlenma, 3aKOH 3JIEKTPOMarHUTHON MHIIYKIIUH, 3aKOH IMPSIMOJIMHEHHOTO paclpoCTPaHEHUs CBETa, 3aKOHBI
OTpaKeHUsI CBETa, 3aKOHBI INPEIOMIICHHS CBETa, ypaBHeHHWe OHWHIITeHHa st ¢doroadderTa, 3aK0OH
COXpAHEHHs SHEPTHH, 3aKOH COXPAHECHUS MMITYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPHUUECKOTO 3apsa, 3aKOH
COXpAHEHHsI MacCOBOr'0 YMCIA, MOCTyaaThl bopa, 3aK0H paluoakTUBHOTO pacnaza, Ipu 3TOM Pa3iuyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOEe BBIPaXKEHHE M yCJOBHUS (FpaHHLBI, 00JIACTH)
NPUMEHUMOCTH;

OIpeNIeJIATh HANpPAaBICHWE BEKTOpAa MHAYKLUMM MAarHUTHOTO IOJISi NMPOBOJHHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl JlopeHia;

CTPOWTH U ONIUCHIBATh N300paKEHNE, CO3/1aBAEMOE IIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBIMIOJIHATh  9KCHEPUMEHTHl 10 HCCIENOBAHUIO (U3UYECKUX SABJICHUH M IPOLECCOB C
WCIIOJIb30BaHUEM MNPSAMBIX M KOCBEHHBIX M3MEPEHMH: MpH 3TOM (HopMyaMpoBaTh Hpoliemy/3anady |
TUIIOTE3Y y4eOHOro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pyI0BaHUS, IPOBOANUTE
OMBIT ¥ (POPMYITHPOBATEH BHIBOIBI;

OCYILIECTBIISTh NPSMBbIE M KOCBEHHBIE M3MEpEHMs (HU3MUECKUX BEJIUYMH, IPU 3TOM BBIOMpATh
ONTUMAJILHBI CHOCO0 M3MEPEHUS M UCIOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IOTPELIHOCTEH
WU3MEpEHN;

UCCIIEIOBAaTh 3aBUCHMOCTH (DM3MUYECKHX BEJIHMYMH C MCIOJB30BAaHUEM NPSAMBIX W3MEPEHHH: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHPOBATH PE3YJIBTAThl MOJIYYEHHOH 3aBHCUMOCTH (PH3MUYECKHX
BEJIMYMH B BHJIE TAONIUI U rpa)uKOB, A€TaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICAOBAHMS;

cobmoaars npaBuia 0€30MacHOro TpyJa NpU MPOBEIECHUM HCCIIEAOBAaHUN B paMKax y4deOHOro
JKCIEPUMEHTa, Y4eOHO-HCCIIE/IOBATENILCKOW W TPOEKTHOH  JIESITEBHOCTH €  HCHOJNB30BaHHEM
M3MEPHUTEIBHBIX YCTPOMCTB U JIA00OPATOPHOTO 00OPYAOBAHUS;

peuiath pacy€THBIC 3aJa4d C SBHO 3aJaHHOM (PU3MYECKOH MOJCINIbIO, HCHOJB3Yys (u3nueckue
3aKOHBI M TIPUHIUIIBI, HA OCHOBE aHallM3a yCJOBHUS 3aJauyd BLIOUpATh (PU3MUECKYIO MOJIECNb, BBIICISTH
¢dm3ndeckue BEMMUUHBI ¥ (HOPMYIIBI, HEOOXOAUMBIE AJIsl € PEelIeHHs, TPOBOANUTH PACUEThl U OLIEHUBAThH
PeaIbHOCTD NOJTY4YEHHOI'O 3HaYeHUsT (PU3UUSCKON BETUUUHBI;

peliaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTHUECKHM HENPOTUBOPEUMBYIO LIEHOYKY
paccyXJIeHHUH ¢ OIOpol HAa N3yYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH 1 (pU3NYECKHE SIBICHUS,

UCIIOJIB30BaTh IPU PELICHUHM y4eOHBIX 3a7lauy COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOIUU VIS
IIONCKA, CTPYKTYpUPOBAHUS, WHTEPHPETalUM W IPEICTAaBICHUS Y4eOHOM U Hay4dHO-TIOMYJIAPHOM
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UH(QOpMALMH, TIONYYCHHOH W3 pa3UYHBIX HCTOYHHMKOB, KPHUTHUUCCKH aHAJIM3UPOBATH IIOJy4aeMyIO
MH(OPMAIHIO;

OOBSCHATh TPUHLMIBI JCUCTBUS MAIIMH, NMPHUOOPOB M TEXHHUYECKUX YCTPOWCTB, Pa3IH4aTh
yCIOBHUS X 0€30MacHOr0 HCIOIb30BaHUS B TOBCEAHEBHON JKU3HHU;

NPUBOJUTH MPUMEPHI BKIIA/la POCCUICKUX M 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO (PU3MKE B TMOBCEJHEBHOHM >KU3HHM UIA OOecHeueHHs
Oe3omacHOCTH TpH OOpallleHMH C NpuOOpaMd W TEXHWYECKUMH YCTPOMCTBAMHM, UIS COXpaHEHUS
3710pOBbs M COOJIIOICHUSI HOPM KOJIOTMYECKOT0 MOBEICHHs B OKpY Katollel cpese;

paboTaTh B Tpymie C BBIIOJHEHHEM pa3IMYHBbIX COLMAIBHBIX pOJeH, MIaHUPOBAaTh PadOTY
TPYMIIBL, PAaHOHATBHO PACIpeNeNiaTh OOSI3aHHOCTH M IUIAHUPOBAThH NESATEIBHOCTh B HECTaHIApTHBIX
CUTyaluAX, aICKBATHO OLICHMBATL BKJIAJ KaXKAOT0 M3 YYACTHHUKOB I'PYIIIBLI B pCHICHUE paCCManHBaCMOﬁ
npoOIeMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m KonTpoabnbie = IlpakTnueckue
MPOrpaMMsbl Bcero o0pa3oBaTeJIbHBIE
padoThI padoThI
pecypcsl
Paznea 1. DU3UKA U METObI HAYYHOI'O IO3HAHUS
Bu6nmoreka IJOK
1.1 o 2
W3WKA U METOABI HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7f41b72
Uroro no pazaeny 2
Paznen 2. MEXAHUKA
bubmuoreka LIOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
Bu6nuoreka IJOK
2.2 7
Aunaniica https://m.edsoo0.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 bubamorera LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo paznemy 18
Paznen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMO/IMHAMHUKA
31 OCHOBBI MOJNEKYISIPHO-KMHETHIECKON 9 1 Bbubnuorexa LIOK
' TEOpUH https://m.edso00.ru/7f41bf72
bubmuorexa LIOK
3.2 OCHOBEI TEpMOHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 Bbubmuorexa LIOK
' da3oBble IEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro mo paznemy 24
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https://m.edsoo.ru/7f41bf72

Paznen 4. JJIEKTPOJANHAMMUKA

bubmuoreka LIOK
L HCKTPOCTATHR 10 . https://m.eds00.ru/7f41bf72
ITocTostHHBIN AneKTpUYeCKHui TOK. Toku B Bubnuorexa LHOK
4.2 12 1 1
PasIMYHBIX Cpemax https://m.edsoo.ru/7f41bf72
HUroro no pazaeny 22
PeszepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
11 KJIACC
KonuuyecTBo yacos DJIeKTPOHHBbIE
HaumMeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m KonTpoabubie | IlpakTnyeckue
NPOorpaMMbl Bcero o0pa3oBareJ/ibHbIe
padoTbI padoTsI
pecypchl
Pazaen 1. JJIEKTPOJINHAMUKA
11 MarsauTtHoe nose. DIeKTpOMarHuTHas 11 1 3 Bbubnuoreka LIOK
' HHIYKIIUS https://m.edsoo.ru/7f41c97¢c
Uroro no pazpeny 11
Paznen 2. KOJIEBAHU S U BOJIHBI
51 MexaHu4ecKue U 3JIEKTPOMarHUTHBIE 9 1 Bubmmorexa [JOK
' KOseOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHue U 3IEKTPOMarHuTHbIE 5 1 Bubmuorexa LHOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka LIOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
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Paznexn 3. OCHOBBI CIIEIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIIMATIEHOMN TEOPUHU 4 1 bubnuoreka [IOK
' OTHOCUTEIBLHOCTU https://m.edsoo.ru/7f41c97c
HWroro mo paznemy 4
Pasznen 4. KBAHTOBAS ®PU3UKA
4.1 DJ1eMEeHTHI KBAHTOBOU OITHUKU 6 bubmorexa HOK
‘ https://m.edsoo.ru/7f41c97¢c
bubmuoreka LIOK
4.2 Crpocrne atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka LIOK
4, A
3 TOMHOS PO S https://m.edsoo.ru/7f41c97¢c
Hroro mo paznemy 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DNeMeHThl aCTPOHOMHUH U aCTPO(UINKH 7 1

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

HWroro mo paznemy 7

Paznea 6. OBOBINAIOIIEE IIOBTOPEHUE

6.1 O6o0maromiee NOBTOPEHNE 4 EES;I;O;ZZZSO?’ISH £21697¢
Uroro no pazpeny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoaunvecTBO yacos Jara JyekTpoHHbIE HUGPOBBIE
h Tema Ypoka K()]-[Tpo,m,ﬂl,]e HpaKanecxne 05pa30BaTEJ1bele
n/n Bcero H3Yy4YeHHS
padoThI padoThI pecypchbl

1 ®usuka — Hayka o npupoze. Hayunsie 1 Bubmuorexa LJOK
METO/Ibl TO3HAHHS OKPYKAIOIIETO MHUPa 01.09.2023  https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo Qu3uku B GpopMUpOBaHUH

2 COBpEMEHHOU (Iii)aquoﬁ K(ipinmz MHUpa, B 1 bubamorexa LIOK

N o 05.09.2023 | https://m.edsoo.ru/ff0c33e6
MIPAKTHUYECKOM IeSTeNTbHOCTH JIto1ei
MexaHuueckoe ABMKECHHUE.

3 OTHOCHUTENNFHOCTh MEXaHUIECKOTO 1 Bu6nmoreka IJOK
nBwkenus. [lepemenienne, CKOpocTb, 08.09.2023  https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE MpsIMOIMHENHOE ABMKEHNE 1 bubamorexa LIOK

12.09.2023 = https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSMOIIMHEWUHOE 1 Bbubmuorexa LIOK
JIBI)KCHUE 15.09.2023 = https://m.edsoo.ru/ff0c372e

6 CroOoxHOe TazieHue. Y CKOpeHue 1 Bubnuoreka [IOK
CBOOO/IHOTO IaJICHUS 19.09.2023  https://m.edsoo.ru/ff0c39cc

7 Kpusonuneitnoe npmwkenue. J[Bimkenne 1 Bubmuorexa [JOK
MaTepHabHOM TOYKH 110 OKPYKHOCTH 22.09.2023  https://m.edsoo.ru/ffOc3ada
IIpunuun otHocuTensHOCTU ["anuiest.

8 I/Iieplljnaanme cucreMsl orcuera. [lepBbril 1 bubamorera LIOK

26.09.2023  https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [lpuHimn cynepno3uiuu
9 cui. Bropoii 3akoH HIE),IOTL(I)Ha zzlm ’ ' 1 bubmmorexa [OK
. 29.09.2023 @ https://m.edsoo.ru/ffOc3be8
MaTepUaIbHON TOUKH
10 Tperuii 3akoH HproToHA /11 MaTepraIbHBIX 1 Bubmoreka [JOK
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TOUEK 03.10.2023  https://m.edsoo.ru/ff0c3be8
1 3akoH BceMupHoro tarorenus. Cuna bubnuoreka [JOK
Tsokectu. [lepBast kocMHuYeckasi CKOpOCTh 06.10.2023  https://m.edsoo.ru/ff0c3d00
bubmuoreka LIOK
12 Cina ynpyrocti. 3akor Fyia. Bec efta 10.10.2023  https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koaddunuent tpenus. Cuna
13 conpOTiBneHI/m npqsxl(baBLllxlmeHHTp?Tena B Brbmmorexa LIOK
13.10.2023 = https://m.edso0.ru/ffOc3f76
JKUIKOCTHU WJIM ra3e
[loctynaTenbHOE U BpalaTeabHOE IBHKEHUE
14 a0COIOTHO TBEPAOTO Tena. MOMEHT CHITHL. bubmmorexa [IOK
[neyo cumbl. YCaoBHs paBHOBECHS TBEPIOTO 17.10.2023 = https://m.edsoo.ru/ffOc41a6
Tena
HMnynsc MaTepuanbHON TOYKH, CUCTEMBI
15 MaTepuaibHbIX ToueK. MMmmynbe cuitbl. 3aKoH Bubmmorexa [HOK
COXpaHEeHHUsI UMITyJIbca. PeakTBHOE 20.10.2023  https://m.edsoo.ru/ff0c43d6
JBIDKEHHUE
Pa6ora 1 momHocTh cunbl. Kunetnueckas
16 SHEPIrus MaTI;maanoﬁ“ touku. Teopema 00 bubmiorexa LIOK
. 24.10.2023 | https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHYECKON SHEPIun
[lorenumanbHas sueprus. [loTeHnmansHas
17 SHEprus ynpyro nehopMUpPOBaHHON Bbubmuorexa LIOK
npyxunbl. [loTeHIIMaIbHAS SHEPTHS Tea 27.10.2023  https://m.edsoo.ru/ffOc461a
BOJIN3M MOBEPXHOCTHU 3eMITH
[loreHnmasnbHbIe ¥ HENOTEHIUAIBHBIE CHJIBI.
CBs13p pabOThI HEMTOTEHIUAIBHBIX CHJI C
18 I/I3MeHepHI/IeM MexaHqu::lKoﬁ SHEPTUU bubamorexa LIOK
07.11.2023  https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJ1. 3aKOH COXPaHEeHHUs
MEXaHUYECKOU dHEPTUU
Jlaboparophas pabota «lcciienqoBanue CBsI3u
19 .
paboThI cUIIBI ¢ U3MEHEHHEM MEXaHUYEeCKOI 10.11.2023
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SHEPTUM Teja Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KTyTa»

20

KonTponbHas padora o teme «KuHemaruka.
Junamuka. 3aKOHBI COXpaHEHHUS B
MEXaHUKEe»

14.11.2023

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4b74

21

22

23

24

OCHOBHBIE MOJI0KEHNUS MOJIEKYJIIPHO-
KUHETHYECKOU Teopur. bpoyHOBCKOE
nexerne. nddysns

Xapaktep ABMXKCHHS U B3aUMOJICUCTBUS
YacTull BemecTBa. Mozeau cTpoeHus ra3os,
KUAKOCTEH M TBEPHBIX Tel

Macca monekyin. KonnuecTBo BeliecTsa.
[TocTostHHAst ABOTampo

TennoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. llkana remnepatyp Llenbcus

17.11.2023

21.11.2023

24.11.2023

28.11.2023

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc4dc2

25

26

27

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcouoTHasI TemMIieparypa Kak Mepa
CpeJHel KUHETUYECKOW SHEPTUU JIBUKEHUS
MoJIeKyJI. YpaBHeHue MeHzeneena-
Knaneiipona

3akoH JlanpToHa. ['a30BbIE 3aKOHBI

01.12.2023

05.12.2023

08.12.2023

bubmuoreka LIOK
https://m.edsoo.ru/ffOc4fde

bubmuoreka IIOK
https://m.edsoo.ru/ffOc511e

28

29

Jlaboparophas pabora «Vccrnenopanue
3aBUCUMOCTH MEX]y IapaMeTpaMmu
COCTOSTHHSI pa3peKEHHOT0 Ta3ay

M3onporiieccel B ujeanbHOM Ta3e U UX
rpadudeckoe IpeIcTaBlIcHHE

12.12.2023

15.12.2023

bubmuoreka IIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHnHss sHEPrust TEPMOJAMHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.

19.12.2023

bubmuoreka LIOK
https://m.edsoo.ru/ff0c5952
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KonnyectBo TemnoTs! u pabota. BuyTpeHHssa
SHEPTrHUsl OJJHOATOMHOI'O MJIEaIbHOTO ra3a

31 Buasl Teronepenauu Brbmmorexa LIOK
22.12.2023  https://m.edsoo.ru/ff0c5¢c36
VenpHas TETUIOEMKOCTD BEIIECTRA.
32 Kcz)[nnqecmo TEIIOTHI IpU Tgmonepeﬂaqe. bubmorexa IOK
. 26.12.2023  https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIH TTporiece
33 IlepBrIii 3aKOH TEPMOIUHAMUKH H €T0 bubmmoreka [JOK
NPUMEHEHHE K U30MpoIeccam 28.12.2023  https://m.edsoo.ru/ffOc5efc
34 HeobpaTuMocTh mpo1ieccoB B IpUPO/IE. bubmmorexa [IOK
BTopoii 3aK0H TepMOIMHAMUKA 09.01.2024  https://m.edsoo.ru/ff0c6230
35 [Tpunmun aeiicteus u KIIJ TemmoBoi bubmuoreka LIOK
MaIHHBI 12.01.2024  https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT/1 16.01.2024
37 DKOJIOrHYeCKUe MPOOIeMbI
TETJIOPHEPTCTHKHU 19.01.2024
38 Oo6o06matomuii ypok «MoJieKysipHas Bubnuoreka [IOK
¢usnka. OCHOBBI TEPMOTUHAMUKHIY 23.01.2024 @ https://m.edsoo.ru/ff0c6938
KontponbHas pabora mmo Teme
39 «MoniKymIpHiﬂ (uzuka. OCHOBBI bubmiorexa LIOK
26.01.2024  https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIDY
40 [TapoobpazoBaHue U KOHACHCAIIHSI. Bubmmorexa [JOK
VcriapeHuie u KUTeHHE 30.01.2024 @ https://m.edsoo.ru/ff0c63b6
a1 AOcomoTHAs U OTHOCUTE/IbHAS BIIAKHOCTD Bu6mmoreka IJOK
BO31yxa. HachlmeHHbli map 02.02.2024  https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuueckue u
42 amMopQHbIe Tena. AHU30TPOINHUS CBOHCTB Bbubmuorexa LIOK
KpUCTAILIOB. JKUIKHE KPUCTAILITBL. 06.02.2024 @ https://m.edsoo.ru/ff0c65f0

CoBpeMeHHbIE MaTepratbl
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43 IInaBnenue u kpucramusanus. Y geiabHas bubmuoreka LIOK
TerioTa masneHus. CyomuMarys 09.02.2024  https://m.edsoo.ru/ff0c6708
bubmuoreka LIOK
44 Ypapiietiite Ten0s0ro anasica 13.02.2024 = https://m.edso0.ru/ff0c6820
45 DneKTpu3anysl Tell. DICKTPHISCKIH 3apsi. bubmmoreka [JOK
JlBa BHIa SIICKTPHYECCKUX 3apsi/I0B 16.02.2024  https://m.edsoo.ru/ffOc6bcc
[IpoBogHHKH, AUIIIEKTPUKHU H
46 H:J‘IYHSOBOHHI/?KI/I. 3aK§H COXpaHEHUS bubmiorexa IOK
20.02.2024  https://m.edsoo.ru/ffOc6bcc
3NIEKTPUIECKOTr0 3apsiia
47 Bsaumogpeiictue 3apsaoB. 3akon Kymona. bubmmorexa [IOK
ToueuHbIi AIEKTPUUESCKU 3apsi/] 27.02.2024  https://m.edsoo.ru/ffOc6ces
HanpsxEHHOCTB 31€KTPUYECKOTO OIS,
48 Hpnzlunn cynepnosmuﬁfn AIEKTPUIECKHIX Bubmiorexa LIOK
o . 01.03.2024  https://m.edsoo.ru/ff0c6df2
nosei. JInaun HanmpsHKEHHOCTH
49 PaboTa cui 37eKTpoCTaTH4ecKoro moJsl. Bubmuorexa [OK
ITorenuman. Pa3HOCTb IOTEHLIMAIIOB 05.03.2024  https://m.edsoo.ru/ff0c6f00
IIpOBOIHUKY M JUAIEKTPUKU B
50 SHIZ:KTpZ(I)CTaTI/I‘IeZ([:KOM HOI:J)'IG. bubamorerca LIOK
12.03.2024  https://m.edsoo.ru/ff0c7018
Junextpuueckas MPOHUIIAEMOCTh
51 Onekrpoémkocts. Konnencarop bubamorera LIOK
15.03.2024 = https://m.edsoo.ru/ff0c7126
52 ONEKTPOEMKOCTB IIJIOCKOT0 KOHJIEHCATOPA. Bbubmuorexa LIOK
DHeprus 3apsHKEHHOT0 KOHIEHCAaTopa 15.03.2024  https://m.edsoo.ru/ff0c72c0
Jlaboparophas padota "U3zmepenne
53 i
3JIEKTPOEMKOCTH KOHIeHcaTopa" 19.03.2024
IIpuHuun AeUCTBUSA U IPUMEHEHHE
54 KOHJIEHCaTOPOB, KOMTUPOBAJIBHOTO amrapara,
CTPYHHOTO TIPUHTEPA. DIEKTPOCTATHICCKAS 02.04.2024
3amuTa. 3a3eMIIeHHIE 3JIEKTPONPUOOPOB
55 DNEeKTPUUYECKUH TOK, YCIOBHUS €T0
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56

57

cymectBoBanus. [locTostaubiit Tok. Cria
toka. Hampspkenue. ConpoTuBiieHne. 3aK0OH
Owma 115 y9acTka 1enu

[MocnenoBarensHOE, MapaieabHOE,
CMEILIaHHOE COSAMHEHNE IPOBOAHUKOB.
Jlaboparophas pabora «3ydenne
CMEIIAHHOTO COCIMHEHUS PE3UCTOPOBY

PaboTa 1 MOIIIHOCTH 3JEKTPHUUECKOTO TOKA.
3akon J[xoymnsa-Jlenna

0.5

05.04.2024

09.04.2024

12.04.2024

bubmuoreka LIOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c7838

58

59

60

3akoH OMa J1s IOTHOH (3aMKHYTOH )

anekTpuueckor nenu. Kopotkoe 3aMbIkaHue.

Jlaboparophas padota «13mepenne D1C
HCTOYHUKA TOKA M €r0 BHYTPCHHETO
COIPOTHUBIICHUS

DIeKTpOHHAs TPOBOJUMOCTh TBEPIBIX
METAJIJIOB. 3aBUCUMOCTD COIIPOTUBIICHHS
METAJIOB OT TEMIICPATYPHI.
CBepXIIpOBOIUMOCTh

OnekTpuyeckuil Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX MTyYKOB

0.5

16.04.2024

19.04.2024

23.04.2024

bubmuoreka LIOK
https://m.edsoo.ru/ffOc7ae0

61

[TomynpoBOAHKUKH, UX COOCTBEHHAS U
MpuUMecHast npoBoAuMocTh. CBoicTBa p—N-
nepexopa. [1oaynpoBoIHUKOBBIE TTPHOOPHI

26.04.2024

bubmunoreka IIOK
https://m.edsoo.ru/ff0c84ae

62

DJEeKTpUUECKH TOK B paCTBOpax u
pacIuiaBax dJIEKTPOINUTOB.
DNEeKTPOIUTHYECKAS TUCCOLUAIIHS.
DnexTponu3

30.04.2024

bubmoreka IIOK
https://m.edsoo.ru/ff0c82ba

63

DIIEKTPUIECKUN TOK B Ta3ax.
CaMOCTOSITEIbHBIN U HECAMOCTOSTEILHBIN
paspsia. Monunus. [lna3zma

03.05.2024

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae
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DnekTpuuecKre NpuOOphl U YCTPOHUCTBA U HX

bu6nmoreka IJOK

64 npaktirieckoe npumereie. lpasiia ! 07.05.2024 https://m.edsoo.ru/ffOc86fc
TEXHHUKH 0€30TIaCHOCTH
. bu6nmoreka IJOK
65 Obobuaiomtitit ypoi «IEKTpOMHAMIKE 1 10.05.2024  https://m.edsoo.ru/ff0c88be
Kontponbnas padota no teme
66 «9nekrpocrarrka. [locTosSHHBIH 1 1 bubmmoreka [JOK
DIIEKTPUYECKUI TOK. TOKM B pa3IMIHBIX 14.05.2024  https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pe3zepensiii ypok. KonTponsHast pabora mo 1 Bubmuorexa [OK
Teme "DIeKTpoJHHAMUKA" 17.05.2024  https://m.edsoo.ru/ff0c8c56
68 PesepBHBIiT ypok. O000mIaromui ypoK 1mo 1 bubmmorexa [IOK
temam 10 knacca 21.05.2024  https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB 10 68 3 4
IMTPOTPAMME
11 KJIACC
No KoaunuyecTBO yacos Jara DJleKTpOHHbIE N (POBLIE
i Tema ypoka Kontpoasnsie | IlpakTuyeckue o0pa3oBaTe/IbHbIC
n/n Bcero U3y4eHMs
padoThbl padoThI pecypchl
[TocTosIHHBIE MATHUTBI U UX
1 B3auMojieiicTBue. MarauTtHoe mose. Bextop 1 bubnuotexa [JOK
MarHuTHON WHIYKIUH. JINHUK MarHUTHOM https://m.edsoo.ru/ff0c9778
HHIYKIAN
MarHuTHOE TI0JIe TPOBOIHUKA C TOKOM.
2 OmeIT Opcrena. B3:HMo§eﬁCTBHe 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
3 JlaGopartopnas padora «3ydenne 1 1 Bbu6immoreka [IOK

MAarguTHOI'O IIOJIA KaTYIIKHU C TOKOM

https://m.edsoo.ru/ff0c98fe
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Jle#icTBHE MarHUTHOTO TIOJIS Ha MTPOBOTHUK C
tokoM. Cunia Amriepa. JlabopaTopHas paboTa

bubmuoreka [IOK

4 «HccnenoBanne JEUCTBUS MOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0

MarHuTa Ha paMKy C TOKOM»
elicTBMe MarHUTHOTO TOJISl Ha
5 ILHBI/Ixcymy}oca 3apsHKeHHY0 gacTully. Cuma bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabota cuisl Jlopenna
OnexTpoMarHuTHast HHAYKIuA. [loTok

6 BEKTOpa MarHUTHOU MHAYKIHH. DJ[C
WHIYKUUU. 3aKOH 3JEKTPOMarHUTHOU
uHaykiuu Papanes

7 JlaboparopHas padora «VccnenoBanue Bbubaunoreka [JOK
SIBJICHHSI DJICKTPOMArHUTHOM HHIYKIIHN https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBIEHHE CAMOUHAYKIIWH.

3 O/1C camonHAYKIHAN. DHEPTHsl MAarHUTHOTO bubmmoreka [HOK
MOJISL KATYIIKH ¢ TOKOM. DJIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
oJre
TexHnyeckue ycTpoiicTBa U UX MPUMEHEHHE:

9 MOCTOSIHHBIE MarHUTBI, JICKTPOMArHHUTEI,
AIIEKTPO/IBUTATENb, YCKOPUTEIH
AJIEeMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS TI€Yb

10 O6o06maronuii ypok «MarHuTHOE ToJIe. Bbubnmnorexa [JOK
DJIeKTpOMarHUTHAS MHIYKITHS https://m.edsoo.ru/ff0cab82

1 KonTponbHas pabora o teme «MarHuTHoe bubanoreka [HOK
noJie. DNEeKTPOMArHUTHAS HHAYKIHS https://m.edsoo.ru/ffOcad58
CB00OOTHBIE MEXaHUYECKUE KOJICOaHHSI.

12 I'apmonnueckue Konedanus. Y paBHeHHE Bbub6imoreka [IOK
rapMOHHYECKHX Kosiebanuii. [IpeBparienune https://m.edsoo.ru/ff0caf06
SHEPTruu

13 JlaGoparopnas padora «HccnenoBanue
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3aBHCHUMOCTH NIEpHOa MaIIBIX KOIeOaHui
rpy3a Ha HUTH OT JUTMHBI HUTH U MaCChI
rpy3a»

KonebarenpHerit koHTYp. CBOOOTHBIC
3IIEKTPOMArHUTHBIE KOJIeOaHHs B HIICATbHOM

14 KOJIe0aTeIbHOM KOHTYpe. AHAIOTHI MEXITY bubmmorexa LIOK
MEXaHUYECKUMH U 3JIEKTPOMAarHUTHBIMU https://m.eds00.nu/t0chB20
KOJICOaHUSIMH
®opmyna TomcoHa. 3aKOH COXpaHEHUs

15 BHGI;FZH B HUCaTEHOM KOJ‘Ie6aT§HBHOM bubmmorexca LIOK

https://m.edsoo.ru/ffOch9c4
KOHTYype
[Ipencrasnenue o 3aTyxaromux KoaeOaHMUsIX.

16 By IeHHbIE MEXaHHYECKUE KOJeOaHusl. bubmmoreka [HOK
Pe3onanc. BeiHyX/1eHHBIE https://m.edsoo.ru/ff0cbb86
QJICKTPOMArdnuTHBIC KOJ'I€621HI/I}I
[lepemennsIif Tok. CHHYyCOUATBHBIN
MIePEeMEHHBIH TOK. MOIITHOCTh IEPEMEHHOTO bubmmnoreka [HOK

17 .

TOKa. AMIUTUTYIHOE U ICHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYCHUEC CUJIbI TOKA W HAIIPSXKCHUA

18 Tpanchopmarop. [IponsBoacTBO, Nepenaya u
noTpebIeHNE EKTPUIECKON SHEPTUH
YCTpOHCTBO U MPAKTHUECKOE IPUMEHEHHE

19 SHGTIEFpI/I‘IeCKOFOPSBOHKa reHepZTopa bubmmorexa LIOK

> https://m.edsoo.ru/ffOcc324
MEPEMEHHOr0 TOKa, IMHUHN 3JIeKTpoIiepeaay
DKOJIOTHUECKUE PUCKU IPU ITPOU3BOJICTBE

20 anekTposHeprun. KynbTypa ucrnons3oBanust
3JIEKTPO3HEPTUU B ITOBCEITHEBHOM KU3HU
MexaHnu4ueckue BOJIHEI, YCJIOBUA

21 pacmpoctpanenus. [lepuoa. CxopocTs bubnmnoreka [HOK

pacnpocTpaHeHUs U JJIMHA BOJIHBI.
ITonepeuHblie U TPO10IbHBIE BOJHBI

https://m.edsoo.ru/ffOcca54
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99 3Byk. CKopoCTh 3ByKa. I pOMKOCTb 3BYKa. Bu6mmoreka LIOK
Beicora Tona. Tem0Op 3Byka https://m.edsoo.ru/ff0cccOc
23 DJeKTpOMarHUTHBIC BOJIHBI, UX CBOWCTBA U Bu6mmoreka LIOK
ckopocTh. I1Ikana 3JeKTpOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIHIIBI PaTUOCBA3U U TCICBHUICHHS.
PasButne cpencts cBs3u. Pagnonokanus
bu6 OK
25 KontponbsHas pabota «KonebaHus 1 BOTHBD) hgpg:lf/(;:zzztlj).ru [f0ccfs
[IpsiMonuHeHOE pacopoCTpaHEHHUE CBETa
g | e s
AHOpOA peae. https://m.edsoo.ru/ff0cd350
ceera. Jlyd cBeta
O .3
g | e e
| P P https://m.edsoo.ru/ff0cd4e0
3epKaie
" Elpe;;;wne:y;: c:eeTa. HoiIHoZ BH}(/)TpeOHI({)ee Bu6morexa LIOK
T HHC. JIbHBIN YI'OJI ITIOJTHOT
p e Y https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKEHHUS
Jlaboparopnas padora «/3mepeHue bu6imoreka [IOK
29
MOKa3aTeJsIsl IPSIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
o | oo et
MY ' https://m.edsoo.ru/ffOcddle
JTUH3BI
31 Jlaboparophas padora «MccnenoBanue
CBOWCTB M300payKCHHUH B JIMH3AX)
Hucniepcus cBera. CI0XKHBINA cOCTaB 0eoro
32 cgera. L[Ber. JlJaboparopHas pabora
«Habmnroienue qucriepcun CBETay
Wntepdepennus ceera. Judpaxims crera. bu6mmotexa [{OK
33 .
JubpakioHHas peréTka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
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https://m.edsoo.ru/ff0cd4e0
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ITonstpusanus ceera

Ontuueckre npruOOpHI M yCTPOICTBa U

https://m.edsoo.ru/ffOcf02e

3 yCIIOBHS UX 0€30MacHOTO MPUMEHECHHUS
['paHuIBl IPUMEHUMOCTH KJIACCUYECKON
36 MI;xaHEKH. Il)_IOCTyJ'IaTI:I CICIHMATBLHON TCOPHH brbmmorexa LIOK
https://m.edsoo.ru/ffOcf862
OTHOCHUTEILHOCTH
37 OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. bubmmnoreka [JOK
3aMeIeHrEe BPEMEHH U COKpAIIEHIE IITHHEI https://m.edsoo.ru/ff0cfad2
DOHeprusi U UMILYJIbC PEISITUBUCTCKON
38 ‘IaCTI:/II_ILI. CBHSLy Macfm C DHEpTUeh u bubmmorexa LIOK
https://m.edsoo.ru/ffOcfc68
HMMITYJILCOM. DHEPTus MOKOs
Konrtponbnas padora «Ontuka. OCHOBBI Bu6mmoreka [IOK
39 .
CIIEIHATbHON TEOPUH OTHOCHTEIILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [Inanka. DHeprus u bubamnoreka [HOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
A1 OTkpbITHE U UcclieoBanne GpoTtodddekTa. Bbubaunoreka [JOK
OmbiTel A. T'. CTonerosa https://m.edsoo.ru/ffOcffc4
3akons!l poro3ddexra. YpaBHeHHE
42 af/'IHLHTegHa nn(i:bq)OToaq)(}I@)eKTa. «Kpacnas bubnmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanunay horosddexra
43 Hasnenue ceera. OnbiTe! [1. H. JIeGenena. bubmuotexa [{OK
XuMmuyeckoe NeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue ycTpoucTBa U IPaKTUYECKOE
44 MIpUMEHEHHUe: OTOIIEMEHT, OTOIATIHK,
COJIHEeUHas1 OaTapest, CBeTOIUO
45 Pemenue 3amad 1mo teMe «DJIeMEHTBI bu6mmoreka IJOK
KBAHTOBOU OITUKU» https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OnbITEI BuGmorexa LIOK
46 Pesepdopaa mo paccessHuio a-4acTHIL.

[InanerapHas Monens aroma

https://m.edsoo.ru/ff0d091a
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47

IToctynatel bopa

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

Uznydenue u norsiomieHue GOTOHOB MPH
IIepexo/ie aToMa ¢ OHOTO YPOBHS 3HEPTUU
Ha JApyrou. Bujel criektpos

butmuoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BomnnoBrbIe cBolicTBa yacTull. BoaHEI e
Bpoiins. KopryckyisspHO-BOIHOBOU
nyann3M. COHTaHHOE M BRIHYKICHHOE
U3JIyYEHHE

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

50

OTKpBITHE PAAUOAKTUBHOCTU. OMBITHI
Pesepdopna mo onpenenenuio cocraBa
PaTNOAKTUBHOTO U3TyUCHUS

bubnuorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

CsoiicTBa anbda-, 6eTa-, raMMa-u3IydeHusI.

Bnusinue paanoakTHBHOCTH Ha KUBBIE
OpPTaHU3MBI

OTKphITHE IPOTOHA U HEUTpOHA. 30TOMEI.
Anbda-pacnan. DNEKTPOHHBIN U
MMO3UTPOHHEIN OeTa-pacnan. ["amma-
W3ITy4eHHe

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. SAnepusiit peaktop. [IpoGnemsr,
MIEPCIEKTHUBBI, 3KOJIOTHUYECKUE ACTIEKTHI
SIIEPHOM SHEPTETHKU

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

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

OneMeHTapHbIe YacTUIlbl. OTKPBITHE
Mo3uTpoHa. MeToap! HaOIOIeHUS U
PETUCTpAaLUY IEMEHTAPHBIX YaCTHII.
Kpyrueiii cron «@yH1aMeHTalbHbIE
B3auMoeicTBrA. ENWHCTBO (hn3nyeckoi
KapTUHBI MUPa»

Bun 38é3nH0r0 HeOa. Co3Be3aus, IpKUe
3Bé3HBI, IUIAHCTHI, UX BUAUMOC JIBHXCHHUC.

butmmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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56

ComnHeunast cuctemMa

Comnue. CoHeuHast aKTUBHOCTL. MICTOUYHUK
sHepruu CoHIa U 3BE3]1

57

58

3BE3/1bI, UX OCHOBHBIC XaPAKTCPUCTHUKH.
3BE3 b1 TIIABHOM IOCIEN0BATEILHOCTH.
Buytpennee crpoenue 38€31. COBpeMCHHEBIC
MIPEICTABICHUS O IPOUCXOKICHUH H
sBosronuu CoJTHIA U 3BE3]

Mneunsiii [Tyt — Hama ['anakTuka.
ITonoxxenue un asmxenne CoHia B
lanakTuke. I'anaktuku. YEpHbIE NBIPHI B
sipax TajJakTHK

59

60

61

Bcenennas. Pazoeranue ranaktuk. Teopus
Bbonbuioro B3peiBa. PenukroBoe usinydyeHue.
MeraranakTika

Hepemennsle npobiaemMbl aCTpOHOMUN

Konrponbhas paboTa «neMeHThI
ACTPOHOMUH U acTPOPUIUKI

62

O6o0mmaromumii ypok. Poib ¢puzuku u
ACTPOHOMHUU B 3KOHOMHYECKOM,
TEXHOJIOTHYECKOM, COITMATLHON B 3THUECKOM
cdepax IesTeIbHOCTH YeJIOBeKa

63

64

65

Oo6o06marommit ypok. Posb u MecTo (husuku
M aCTPOHOMHH B COBPEMEHHOMN HAYYHOU
KapTHHE MHUPa

Oo6o06maronwmit ypok. Posb pusuueckoit
Teopuu B OPMUPOBAHUH MIPEICTABICHUH O
(busnvecKoi KapTHHE MUpa

O6o06maromii ypok. Mecto uznueckoit
KapTHUHBI MUpa B 00IIEM DSy COBPEMEHHBIX

36




€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O
pUpOJIC

Pe3epBHBIii ypok. MarautHoe moue.

66 1
OJeKTpOMarHUTHAs MHIYKLUS
67 Pezepsuslii ypok. Ontuka. OCHOBEI 1
CHeUAIHONW TEOPUH OTHOCUTENEHOCTH
68 Pesepnsiii ypok. KantoBas ¢uzuka. 1 Bu6mmoreka LIOK
DJIeMeHTHI aCTPOHOMHMH M aCTPO(OUZUKH https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 68

[NTPOI'PAMME
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI JJI51 YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

38
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