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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOTO ypOBHS Ha YPOBHE CPEIHETO OOIIEero oOpa3oBaHus pa3padoTaHa
Ha OCHOBE TOJIOKEHUU U TpeOOBaHUM K pe3ysIbTaTaM OCBOCHHS OCHOBHOUM 00pa30BaTeIbHON MPOTPaMMBl,
npeacraBieHHbx B PI'OC COO, a takxke ¢ yu€rom (denepanpbHO pabodeil mporpaMMbl BOCITUTAHUS U
KOHIENIIMK TpernofaBaHus ydeOHoro mnpeamera «®duszmka» B 00pa30BaTEIbHBIX OpraHU3AIUAX
Poccuiickoit @enepannu, peanu3yomnux OCHOBHbBIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Copepxanue mporpamMmbl Mo (U3MKEe HANpaBiIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYUHOM
KapTuHBI Mupa oOyuatomuxcs 10—11 kmaccoB mpu o0ydyeHnn ux (u3nKe Ha 6a30BOM YPOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOTO Toaxoa. [Iporpamma o ¢usuke coorsercrByet TpedoBanusim ®I'OC COO
K TUTAHUPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM W METalpeIMETHBIM pe3yJbTaTaM OOYYeHHS, a TaKKe
YUUTHIBAET HEOOXOAMMOCTh pPEaJU3alii MEXIPEAMETHBIX CBs3ed (U3MKU C €CTEeCTBEHHO-HAYYHBIMU
y4eOHBIMU MpeaAMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE LI€TM M3y4eHHUs (PU3UKU Ha ypOBHE CPETHETO
obmero o0pa3oBaHuUs, IUIAHUPYEMBIE pPE3yJIbTaThl OCBOGHUS Kypca (U3MKH: JIMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma o ¢u3HKe BKIFOYACT:

® [UIaHUpyEMbIE pPE3yJbTaTbl OCBOCHHUS Kypca (QU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
IpeIMETHBIE PEe3yJIbTaThI MO rojiaM 00yUeHUs;

e cozaepxaHue yueOHoro npeamera «Dusnkay 1no rogaM oOydeHus.

O®u3nka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYNAas B KauecTBe y4eOHOTO
MpeaMeTa B IIKOJIC, BHOCHUT CYIIECTBEHHBIN BKJIaJl B CHCTEMY 3HaHUI 00 okpyskaromieMm mupe. LIIkonpHbIi
Kypc (QU3UKH — CHCTEMOOOPA3YIOUIMH Ui €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEAMETOB, IMOCKOJIBKY
du3nUeCKue 3aKOHBI JIGKAT B OCHOBE IMPOLIECCOB U SBICHUM, W3y4aeMbIX XUMHUEH, OHOJIOTHEH,
busndeckoit reorpadueit u actpoHomueit. Micronp3oBanrue U akTHBHOE MPUMEHEHHE QU3MYECKUX 3HAHUM
ompefeNisieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHMH B cdepe SHEepPreTUKH, TPaHCIIOPTa,
OCBOCHHSI KOCMOCA, MOJYyYEHHs] HOBBIX MaTepHUAJIOB C 3aJaHHBIMU CBOMCTBaMH U Jpyrux. M3ydenwue
(GU3UKY BHOCHT OCHOBHOM BKJIAJ B ()OPMHUPOBAHHUE €CTECTBEHHO-HAYYHON KapTHHBI MUPa 00ydJatoIuXCs,
B (GOpMUpOBaHHE YMEHUN NPUMEHSATh HAy4YHBIH METOJ MO3HAHUS IMPH BHINOJHEHUU HUMU Y4YEOHBIX
HICCIIENOBAHUMN.

B ocHOBY kypca hu3uku aiist ypoBHS CpeHETo 001ero o0pa3oBaHus MOJIOKEH Ps UACH, KOTOPBIS
MO>KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBHUM C HEW Kypc SBJISETCS JIOTUYECKH 3aBEpUIEHHBIM, OH
COJIEP)KUT MaTepuanl M3 BCeX pa3fenoB (U3MKH, BKIOYAET KaK BOIMPOCH KJIACCHYECKOH, TaK H
COBPEMEHHOM (DU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBHMM C HeW Marepuan Kypca (U3UKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBisiercs (OpMHUpPOBAHHE MPEICTaBICHUM O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BELIECTBE U IMOJIeE.

Hoea cymanumapuzayuu. EE peanmzanus npearnojaraeT HCIOJIb30BAHUE T'yMaHUTAPHOTO
noTeHIuana GU3NIeCKo HayKu, OCMBICIIEHUE CBSI3H Pa3BUTHs (PU3UKH C Pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIPOoOIIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3uku npeamnonaraeT 3HaKOMCTBO € IIUPOKUM KPYTroM
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonozusayuu peannsyercs MOCPEeICTBOM BBEIACHMS DIIEMEHTOB COJIEP/KaHNUs, TOCBAIIEHHBIX
9KOJIOTHYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOPbHIE CBSI3aHbI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a
TaK)ke 00CY>KIeHHs MPoOIeM palliOHATIBFHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTUYECKOM 0€30acHOCTH.



CTep>KHEBBIMU 3JIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPEAHEro o01iero o0pa3zoBaHUs SIBISIIOTCS
¢usnueckue Teopuu ((HOpMHpPOBAHUE TPEICTABICHUH O CTPYKTYpe MOCTPOCHHUS (U3UYECKON TeopuH,
ponu GyHIaMEHTaIbHBIX 3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPaHULIAX
MPUMEHUMOCTH TEOPUM, JISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-JIeATENIbHOCTHBI TOAX0J B Kypce (U3MKH pealn3yercss Mpexkae BCero 3a Cuér
OpraHu3aluH YKCIIEPUMEHTAIBHON AeaTenbHOCTH oOydatonuxcs. Jlins 6a30Boro ypoBHs Kypca GU3NKH —
3TO UCIOJB30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIAOOPATOPHBIX padoT,
KOTOpBIE B TIporpamme 1o (Gpu3nke oOBEAUHEHBI B OOIIMKA CIMCOK YYECHHYECKUX MPAKTUYECKHUX PadoT.
Boigenenue B yKa3aHHOM IiepeyHe J1a0OpaTOpPHBIX pabOT, MPOBOAMMBIX [UIsl KOHTPOJIS U OLEHKH,
OCYILECTBIISICTCS YUaCTHUKAMH 00pa30BaTEIbHOTO MPOLIECCa UCXOAS U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHusi kabuHera ¢usuku. IIpu sTOM oOecneumBaeTcs OBIAACHHE OOYYAIOUIMMHCA YMEHHSIMU
MPOBOANTH KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIUYMH U MOCTAHOBKY
OTIBITOB T10 TIPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbmioe BHMMaHUe ynensercsi pelIeHHIO pPacyETHBIX M KaueCTBEHHBIX 3amay. Ilpu stom mms
pacu€THBIX 3aJad MPUOPUTETOM SBIAIOTCA 3aJauyd C SIBHO 3aJaHHON (U3UYECKOM MOJeNblo,
MO3BOJIAIONIME TPUMEHSTh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, Tak U
UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zesoB. [ KaueCTBEHHBIX 3a/lad IPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
OOBsICHEHUE TPOTCKAHUS (PUINYECKUX SBICHUNW U TIPOIECCOB B OKPYKAIOUIEH JXU3HH, TpeOyrolue
BbIOOpa (PU3MUECKOM MOJIENHN AJISi CUTyalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmMu PI'OC COO k MarepuanbHO-TEXHHYECKOMY OOCCIECYCHHIO
y4eOHOro mporiecca 0a30BbI YpOBEHb Kypca GHU3UKHA Ha YPOBHE CpeIHEro oOIero oopa3oBaHus JOKEH
U3y4aThCsl B YCJIOBUSAX MPEIMETHOr0 KaOMHeTa (PU3MKH WM B YCIOBHUSX MHTEIPUPOBAHHOTO KaOWMHETa
NPEIMETOB E€CTECTBEHHO-HAYYHOro IMKia. B kaOuHeTe QU3MKKM JODKHO OBITH HEOOXO0JMMOe
nabopaTtopHoe 000pyJOBaHME MAJisi BBIOJIHEHUS YKa3aHHBIX B Iporpamme Mo (pu3uke y4eHHMYECKUX
MPaKTUYECKUX PabOT U AEMOHCTPAIMOHHOE 000pYAOBaHHE.

JlemoHCTpanoHHOe 000pyI0BaHKE (HOPMUPYETCS B COOTBETCTBUHU C MPUHLUIIOM MUHUMAIbHOU
JIOCTAaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY MEPEUYMCICHHBIX B MporpaMMe Mo (u3mke KIFOYeBbIX
JNEMOHCTpallMi A7l  UCCIENOBaHHUS HW3y4YaeMbIX SIBICHUW M  TPOIECCOB, HOMIUPUUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHII.

JlaGopaTtopHoe 00OpYyIOBaHUE Il YYEHHYECKHUX MpPaKTUYeCKHX padoT (opmupyercss B BHIE
TEMAaTUYECKHX KOMIUIEKTOB U OOecreynBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JIByX OOy4aroIIMXCs.
Temaruueckrue KOMILUIEKTHI J1a0OpaTOPHOTr0 000PYAOBaHUS JOJKHBI OBITh MOCTPOCHBI Ha KOMITJIEKCHOM
MCIOJIb30BaHUHU aHAJIIOTOBBIX U LIU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CHCTEM B
BUIC U(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YEHUsT (PUNKU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (QopmupoBaHuE MHTEpeca U CTPEMIIEHUS OOYYarOIIMXCS K HAyYHOMY H3YUYEHHIO MPHUPOJBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEACTaBICHUII O HAaydyHOM MeTOoAe TMO3HaHus U (QOopMHUpPOBaHUE
UCCIIEIOBATEIBCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (QopmupoBaHHME HAay4YHOTO MHPOBO33PEHUS Kak pe3yibTaTa H3yYeHUSI OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHue yMeHUU OOBSACHATH SIBJICHHUS C MHCIIOJNb30BaHMEM (PU3MYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeNbCTB;

e (QopmupoBaHue npeacTaBieHU 0 ponu (GUIMKH A Pa3BUTHUS APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.



JlocTuxkeHune 3TUX 1eneld oOecreunBaeTcs pelIeHUuEM CIEAYIOLUX 3a/ad B Mpoliecce U3yueHUus
Kypca (U3UKU Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHMsL:

e npuoOpeTeHHEe CUCTEMbl 3HaHUN 00 oO0muMX (U3NYECKHX 3aKOHOMEpPHOCTSX, 3aKOHAX,
TEOpHUSX, BKIIOYAs MEXAHHWKY, MOJEKYJSIpHYIO (U3UKY, SJIEKTPOJUHAMHKY, KBAaHTOBYIO (U3HKY U
3JIEMEHTHI aCTPOPU3UKH;

e (QopmupoBaHHE YMEHUH NPUMEHATH TEOPETUYECKUE 3HAHUS ISl OOBACHEHUS (UINYECKUX
SBJICHUH B IPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

® OCBOEHHE CHOCOOOB pEIICHUS Pa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (PU3NYECKOW MOJEINblo,
3aja4, MOJpPa3yMEBAIOIINX CaMOCTOSTENIbHOE co37aHue (U3UYECKON MOJENH, aJeKBaTHOW YCIOBUSM
3a]a4u;

® [OHMMaHHe (U3MYECKUX OCHOB U TPUHIMIIOB JCUCTBUS TEXHHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPY’KAIOIIYIO CPEaY;

® OBIQJCHHE METOJAMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS U TPOBEACHUA (UBNIECKUX
HKCIIEPUMEHTOB, aHAJIN3a M MHTEPIIPETAMH WH(POPMALUU, ONpPEIEeNCHHsT JOCTOBEPHOCTH IMOIYyYECHHOTO
pe3ynbTara;

® CO3/aHUE YCIOBHM JUIsi Pa3BUTHS YMEHHH MPOEKTHO-HCCIEA0BATEIBCKOM, TBOPYECKOM
NeSITeTbHOCTH.

Ha u3yuenue ¢usuku (0a30BbIi YPOBEHB) HAa YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs OTBOIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B HeAen0), B 11 kimacce — 68 wacoB (2 yaca B HEAEIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npuponxe. Hayunesle MeToapl mo3HaHUA OKpyxXkaromero wmwupa. Poib
IKCIIEPUMEHTA U TEOPHH B MIPOLIECCE TTO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpuznyueckux siBJICHUHN U mporieccoB. Hayunsie rumoressl. @u3ndeckre 3aKOHbI U
Teopuu. ['paHu1Ibl PUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIINI COOTBETCTBUS.

Ponw u mMecto pusuku B GopMupoBaHMU COBPEMEHHOW HAYyYHON KapTHHBI MUPA, B IPAKTUUECKON
NEeITEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHazoroble 1 IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHHe. OTHOCHTENIBHOCTh MEXaHMUYECKOro ABmkeHus. Cucrema oTcuéra.
TpaekTopus.

[lepemenienue, ckopocTh (CpeHsAs CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOPEHUE MaTepualbHON
TOYKH, UX MPOEKLIUHA Ha OCU CUCTEMBI KoOopAUHAT. CJI0KEeHUE MepEMEIICHUHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSAMOJIMHEWMHOE JBHXKEHWE. [paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMENICHUSI MaTEPUAIIbHON TOUKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO TaACHHUS.

KpuBonuneiinoe nBuxeHune. J[B>keHHe MaTEpUaIbHOW TOYKHM IO OKPYKHOCTH C IOCTOSIHHOM MO
MOJYJII0O CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JWHEHHas CKoOpocTh. Ilepmom u wyactora oOparieHwus.
LleHTpOoCTpEMHUTENBHOE YCKOPEHHUE.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CHUIAOMETP, JIBHXKEHHE CHApsIOB,
LEMHbIE U peMEHHbBIC TIEpPEeIaUn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIAS] KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanue IBUKEHHUN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Tex B BO34yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenue npuxeHus Tena, OpolIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUs.

HampaBnenue CKOpoCTH MpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIECHUSI MTHOBEHHONW CKOPOCTH.

HccnenoBaHue COOTHOIIGHHMS MEXAY NyTSIMH, NPOWIECHHBIMU TEJIOM 3a IOCIEA0BaTENIbHbIC
paBHBIE MPOMEXYTKHM BPEMEHU IPU PABHOYCKOPEHHOM J[BM)KCHUM C HAYAJIBHOW CKOPOCTBIO, PAaBHOMU
HYJIIO.

N3ydeHne NBUKEHHUS LIAPUKA B BA3KOU JKUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpuHnun otHocurensHocTH ['anmunes. Ilepseiii 3akoH HeroToHa. MHepumanbHble CHCTEMBI
OTCU€Ta.



Macca tena. Cuna. [lpunnun cynepnos3unuu cui. Bropoit 3akoH HbroToHa 111 MatepualibHOM
Touku. Tpernii 3akoH Hpl0TOHA [U1s1 MaTEepHUAIIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Bunpl Tpenus (mokos, ckoyibxeHus, kadeHus). Cuna tpenus. Cyxoe Ttpenuwe. Cuia
TPEHUs CKOJIbXKEHUS U cujia TpeHus nmokosi. Koaddurment tpenns. Cuina cCOnpOTUBICHUS MPU ABHKEHUH
TeNa B KUAKOCTU WU rase.

[ToctynarenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuIIBI OTHOCHUTENBHO OCcH BpaieHus. [1nedo cumbl. Y cinoBus paBHOBecUs TBEPAOro Tela.

TexHuueckue  yCTpOHMCTBA M INPAKTUYECKOE IPUMEHEHME:  IMOALIMIHHUKYH, JIBUJKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHue nHepLUMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOINX TEI.

Bropoit 3akoH HeroToHa.

N3mepenune cu.

CroxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JeOopMaLuu.

Hesecomocts. Bec Tena mpu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHEHHME CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Wzyuenue nBuxeHns Opycka o HaKJIOHHON TIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOUIUX B MPY>KUHE U PE3UHOBOM 00pasIie, OT
ux aegopMarium.

HccenenoBanue yciioBui paBHOBECHS TBEPIOTO TeEIa, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Umnynbec marepuasibHOM TOUKM (Tenla), CHCTEMbl MaTepuUajbHBIX Touek. Mmmynsc cuibsl u
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTHBHOE NBUKEHNE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernueckas sneprust MmarepuanbHoil Touku. Teopema 006 M3MEHEHHH KUHETHYECKOW YHEPTUH.

[TorenunanbHas osHeprus. [loTeHuManpHas »HHEpPrus yHnpyro JnehOpMHUPOBAHHON MPYKHUHBI.
[TorenunanbHas 3HEpPTUs Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[TorennmansHble M HEMTOTEHIMATBHBIE CUITBL. CBSA3b pabOTHI HEMTOTEHIIMATBHBIX CUJI C U3MEHEHHEM
MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXAaHUUYECKOM SHEPIUH.

VYnpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTporucTBa U MPAaKTUYECKOE IPUMEHEHHE: BOJOMET, KONED, MPYKUHHBIN MUCTOJIET,
JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexoxa moTeHIIMAIEHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHnne abCOTIOTHO HEYNIPYTOTo yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3M pabOThl CUIIBI C M3MEHEHHEM MEXaHWYECKOW PHEpruH Tejla Ha MpUuMepe
PacTsLKEHUS PE3UHOBOTO KIyTa.



N3ydeHue 3aKkoHa COXpaHEHUs] MEXaHUYECKOM IHEPTUH

Pa3nea 3. Mosekyasipaast pu3nKa 1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM M HMX OIBITHOE OOOCHOBaHUE.
bpoynoBckoe nBmwxkenue. Juddysus. Xapaktep IBWKEHHUS W B3aWUMOJICHCTBHSI YaCTHIl BEIIECTBA.
Mopnenu cTpoeHHsI Ta30B, JKUIKOCTEH W TBEPABIX TEI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mozenei. Macca u pazmepsl Mosekyi1. Konnuecto Bewectsa. [loctosHHas ABorapo.

TemnnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopens wuaeanbHOrO raza. (OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH
UcabHOTO Ta3a. AOCONIOTHAs TeMIleparypa Kak Mepa CpedHed KWHETHYEeCKOW SHEPTrUU TETUIOBOTO
nBrkeHus yactul rasa. Illkana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon JlansToHa. M3omponecchl B 1€ IbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['padmyeckoe mpencraBieHre U30MPOLIECCOB: U30TEpMa, U30X0pa, u3obapa.

TexHUUeCKue yCTpOCTBA U MIPAKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, 1OKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BellecTBa, poTtorpaduu MOJIEKYJ OpraHHMYECKUX
COCTUHEHUN.

OmnbiTel 0 AU(PY3UN KUAKOCTEH U Ta30B.

Monens OpOYyHOBCKOTO IBHIKEHUSI.

Mopens onbiTa llITepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUS.

Mogenb, WITIOCTpUpYIOLLast IPUPOJTY AABJICHUS ra3a Ha CTEHKU COCY/Ia.

OnBITHL, WJUTIOCTPUPYIOILIUE YPAaBHEHUE COCTOSIHUS UJ1€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

OnpeneneHne Macchbl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHHMH 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3/IyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]1y TapaMeTPaMH COCTOSHUS Pa3pexKEHHOTO Tasa.

DKcnepruMeHTallbHas TpoBepka 3akoHa I'eit-Jlroccaka

Tema 2. Ocnoevt mepmoounamuku

TepMmoanHaMuyeckasi cucreMa. BHYTpEeHHSISI SHEPTHsl TEPMOAMHAMHYECKON CHUCTEMBI H CIIOCOOBI
e€ u3menenus. KonmdecTBo TErioTel U pabota. BHyTpeHHsIs SHEprus OJHOATOMHOTO HJEAIbHOTO Tasa.
Bunsl Teruionepeaaydn: TEMIONPOBOAHOCTh, KOHBEKLIHS, U3JIyUeHHUE. Y IeibHAs TEIUIOEMKOCTh BEILIECTBA.
KonugecTBo TEIIOTHI ITpH TEIUIONEpeaaye.

Ilonarue 06 ammaGatHOM mporecce. [lepBblif 3akoH TepMoauHamMHKH. lIpuMeHeHHe mnepBoro
3aKOHA TEPMOJUHAMUKH K U3omnporeccam. [ paduyeckas nHTeprperanus paboTh rasa.

Brtopoii 3akoH TepmoauHaMuki. HeoObpaTuMOCTh IPOIIecCOB B MPUPO/IE.

Tennoseie MamuHbl. [IpUHIMIBI JEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus »HEpPTUU B
TerioBbIX MammuHax. Koaddumnment monesnoro aeiictBus TerioBod mamuHbl. [lukn Kapuo u ero
KO3(PPHUILIUEHT MOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE INPUMEHEHME: JIBUIaTellb BHYTPEHHErO CrOpPaHWs,
OBITOBOW XOJOIUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3MmeHeHne BHYTPEHHEH SHEPTUHU Teja MPU COBEPIICHUU PabOTHI: BBUIET MPOOKH M3 OYTHUIKH IO
NEeICTBMEM  CXKaToro BO3JyXa, HarpeBaHue ddupa B JaTyHHOM TpyOke myTEM  TpeHUS
(BUICOIEMOHCTpAITHS ).

N3meneHnne BHyTpeHHEH dHEPTHH (TEMIIEpATyphl) TeNa MPH TeIIonepenaye.



OnbIT Mo auabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHHBOM).

Mopnenu mapoBoii TypOUHBI, IBUTATENIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Tema 3. Azpecamnvle cocmoanusn eeuwjecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHaeHcanus. Mcmapenwe u kumneHue. AOCONIOTHAs W OTHOCHUTEJIbHAs
BIKHOCTh BO31ayXa. HacelmeHHslid mnap. YaenpHas TewioTa MNapooOpa3oBaHHs. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JaBJICHUSI.

Tépnoe teno. Kpucrammudyeckue u aMmopdHbIe Tesia. AHU30TPONHUS CBONCTB KpUCTAILIOB. JKuakue
kpuctauisl. CoBpeMeHHble MaTepuaibl. [lnaBneHne u Kpucrtamm3anus. Y AelbHAs TEIJI0Ta IUIABJICHUS.
Cyb6nuMmarusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAITOPUMETD,
TEXHOJIOT'MH MOJYYEHHS] COBPEMEHHBIX MaTEPHUAIIOB, B TOM YHCJI€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue npy NOHWKEHHOM JaBJICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmronenre HarpeBaHus U MIIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoanHaMuKa

Tema 1. Dnexmpocmamuka

DNeKTpU3anus Tel. DIEKTpUYeCKHil 3apsa. J(Ba BHaa 3JIEKTpUUYECKUX 3apsiaoB. [IpoBoaHukw,
JUAJIEKTPUKU U MOJYIIPOBOIHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

B3aumopeiicteue 3apsgoB. 3akoH Kynona. TouyeuHblid 3neKTpUYeCKHil 3apsif. DIEKTPUUECKOE
nosie. Hanpsok€HHOCTB 3EKTPUYECKOro Mo, IIpuHIUN cynepno3suuuu 3JIeKTpUYECKUX NosIeH. JInHumn
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGoTta cun snektpocrarnueckoro mois. [lorennman. PasHocte moteHimanos. [IpoBomgnuku u
JTUAICKTPUKU B 3JIEKTPOCTATHUECKOM MoJe. J{uanekTpuyeckast mpoOHUIAeMOCTb.

OnektpoéMkocTb.  KonaeHcaTtop.  DJEKTpOEMKOCTh  IUIOCKOTO — KOHJIEHCATOpa.  DHEprus
3apsyKEHHOI0 KOHJIEHCATOpAa.

TexHuueckue yCTpOMCTBA M NIPAKTUYECKOE NPUMEHEHHUE: JJIEKTPOCKOMN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHHUE SJEKTPONPHOOPOB, KOHIEHCATOpP, KOMHMPOBAIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M IPUHIUIT ICUCTBUS SJIEKTPOMETpA.

B3anmozericTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX TEl.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

JW3neKTpUKU B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOIMIAAW IUJIACTHH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.



Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

H3mepeHne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHUSI CYIIECTBOBAHMS 3JIEKTpUuYecKoro toka. Mcrounwku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1i1s yyacTka LEH.

DNEKTPUUYECKOE CONPOTUBIEHUE. YIENbHOE CONpOTUBIEHUE BemecTBa. llociaenoBarensHoe,
napajieIbHOE, CMEIIAHHOE COEIMHEHHE POBOJHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoyms—JIenia. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DJIEKTPOABUKYILAsL CHJIA U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMma 1l TOJIHOM
(3amMKHYTOM) 3MeKTprUeckoi renu. KopoTkoe 3aMbIKaHue.

OJNIEKTpOHHAs MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBHCHUMOCTbh CONPOTHUBIIECHHS METAUIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpUYecKUi TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCcTBEHHAs U MPUMECHAs TPOBOJAMMOCTH MOIYIPOBOIHUKOB. CBOCTBa p—N-
nepexoja. [loaynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B pACTBOPAX M pacIuiaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAS JUCCOLMALIM.
DNEKTPOIU3.

OnekTpuueckuii Tok B Tazax. CaMOCTOSATENbHBIH W HECAMOCTOSITENIbHBIA pa3psia. MomHus.
[1na3zma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHUKU TOKA, JJIEKTpOHArpeBaTelbHbIE MPUOOPHI, SIEKTPOOCBETHTEIBHBIC MPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBIH JHOJA, TEPMUCTOPHI U (HOTOPE3UCTOPHI, TOIYIMPOBOJHUKOBBIA THO/I,
rajgbBaHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSKEHUSL.

3aBUCHUMOCTD COMPOTUBJICHUS [IUIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, MJIOMIAJAN MTONEPEUHOTO
CEYEeHMS U MaTepHaa.

CMmenaHHoe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe m3MepeHue 3MeKTPOABIKYIIEH cuiibl. KOpoTKoe 3aMblKaHUE TalbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHET0 COMPOTUBIICHHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3yueHune mocie10BaTeabHOrO U NapajljIeIbHOTO COEUHEHNS IPOBOJIHUKOB

M3mepenune 3/1C ucToUHMKA TOKA U €r0 BHYTPEHHET'O CONPOTUBIICHHUS.

N3mepenue 351eKTpoABUKYIIIEH CUITbI ICTOYHUKA TOKA U €r0 BHYTPEHHETO COMTPOTUBIICHHUSL.

Hab6nronenue anexTpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku ©O6a3zoBoro ypoBHS B 10 Kigacce OCymecTBIsieTcs ¢ Y4ETOM
COJIEPKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHK{, OWOJIOTHH, XUMUH, reorpaduu u
TEXHOJIOTHH.



Mesicnpeomemnuvie nonsmus, CBSI3aHHBIE C MU3YyYEHHEM METOJ0B HAY4YHOI'O IO3HAHUS: SIBJIECHUE,
HAy4yHBId (akT, runore3a, ¢GU3MUECKas BEIMYWHA, 3aKOH, TeOopws, HAOIIOJEHUE, JKCIEPHUMEHT,
MOJIEIMPOBAaHHE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, JIMHEHHas (QyHKuus, nmapabosa, runepOosa, MX
rpaduKy U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHUHYC, KOCUHYC, TAHT€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOCKIIUH HAa OCH KOOPMHAT, CJIOKEHHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKMBOH mpupone, auddysus, ocMoc, TEmmooOMeH KHUBBIX
OpPraHu3MOB (BUbI TEIJIONEPEAAYH, TEMNIOBOE PABHOBECUE), HIIEKTPUUECKHUE SABJICHUS B AKUBON MPUPOJIE.

Xumus: JUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeJ, KUAKOCTEHM M Tra3oB, JJIEKTPUYECKUE CBONCTBA
METAaJUIOB, AIEKTPOIUTUYECKAs AUCCOLMAIUS, TalIbBAHUKA.

T'eoepaghus: B1axxHOCTBh BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonocusa: mnpeoOpa3oBaHHE MABMKEHUI € HCIOIB30BAHUEM MEXaHU3MOB, YYET TpPEHHs B
TEXHUKE, MOAUIMITHUKY, WCIOJIb30BAHNE 3aKOHA COXPAHEHUS MMITyJibca B TEXHMKeE (pakeTra, BOJOMET U
JpyTue), IBUTATENb BHYTPEHHETO CrOpaHus, MapoBas TypOMHA, OBITOBON XOJOIMJIBHUK, KOHAULMOHED,
TEXHOJIOTUH TOJIyY€HHUs] COBPEMEHHBIX MaTEpUAJIOB, B TOM YMCJIE€ HAHOMATEpUAJIOB, U HAHOTEXHOJIOIHH,
UIEKTPOCTaTUYECKasl  3alllUTa, 3a3€MJIGHHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH INpPHUHTED,
3IIEKTPOHArpeBaTeIbHbIE TPUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI, FaJIbBAHUKA.

11 KUIIACC

Pa3znea 4. diiekTpoguHaMuKa

Tema 3. Maznumnoe none. I1eKmMpomMacHUMHAA UHOYKUUA

[Tocrosnble MarHuTHL. B3anmMoaelcTBHE NOCTOSHHBIX MarHuToB. MarnutHoe mnojne. Bekrop
MarHuTHOM MHAYKUWH. [IpUHIMI Cynepno3WUMM MarHUTHBIX MOJed. JIMHUKM MarHUTHOW WHIYKIIUH.
KapTuna nuHMil MAarHUTHON MHIIYKIIUH TTOJISl TOCTOSTHHBIX MarHUTOB.

MarnuTtHOe 1noJjie MpoBOJIHUKA C TOKOM. KapThHa JUHUNM MHIYKIMH MAarHUTHOTO MO JJIMHHOTO
NpsIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJBIEBOIO IPOBOJHUKA, KATyIIKU ¢ TOKOoM. OmbIT Dpcrena.
B3anmopeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Ammepa, €€ MOJIyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ Moayib M HampaBieHHE. J[BU)KE€HUE 3apsyKEHHOM 4YacTULBI B OJHOPOIHOM
MarHuTHOM noje. Pabora cubl JlopeHia.

SlBieHne  ANEKTPOMarHUTHOM  MHAYKOMU. [loTOK  BekTopa  MarHUTHOHM  MHAYKIWH.
DINIEKTPOABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Papajes.

BuxpeBoe snexktpuyeckoe mosie. DIEKTPOABUKYIAS CHIIa UHAYKIIMHA B TPOBOJHUKE, ABHXKYLIEMCS
MOCTYMATEIbHO B OJJHOPOJIHOM MarHUTHOM MOJI€.

[TpaBuio Jlenua.

NHayKTUBHOCTB. SIBI€HUE CAMOMHAYKIUH. DIEKTPOABMKYIIAS CHJIa CAMOWH Y KIIHH.

DHeprusi MarHuTHOTO TOJIsI KAaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue  ycTpoWCTBA M MNPAKTUYECKOE  MNPUMEHEHHWE:  IOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YaCTHUII, UHAYKIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TIOJIEM.

JIvHUY MHYKIIMY MarHATHOTO TIOJISL.



B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[enictere cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKIIUH.

[TpaBuio Jlenua.

3aBUCUMOCTbD AJIEKTPOJBHKYIIEH CHIIBI UHAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.
SIBrieHME CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYLIKH C TOKOM.

HaGmronenne neficTBUsI MAarHUTHOIO IIOJISL HA TOK

HccnenoBanue nelcTBUs MOCTOSIHHOIO MAarHUTa Ha paMKy € TOKOM.
UccnenoBanue sBiIeHUS 3IEKTPOMArHUTHON WHTYKIIUH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONeOAHUSA

Konebarenbnas cuctema. CBOOOMHBIE MeXaHWYECKHE KoJjieOaHuUs. ['apMOHWYECKHE KoJieOaHUSI.
[Tepuon, wactora, amrumtyna U (asa konebanuit. [IpyKuHHBIH MasTHUK. MaTeMaTHUYeCKHi MasTHHK.
VYpaBHeHue rapMoHUYecKHX Konebanuil. [IpeBpaiieHre sHEprun Npy TapMOHHMUYECKUX KOJICOAHUSX.

KoneGarenbupiit  koHTyp. CBOOOAHBIE  3JEKTPOMAarHUTHbIE KOJeOaHHUS B HJCATbHOM
K0JIe0aTeIbHOM KOHTYpe. AHANOTUs MEXKIy MEXaHMYECKUMH M 3JIEKTPOMArHUTHBIMH KOJIeOaHUSMHU.
®opmyna ToMcoHa. 3aK0H COXpaHEHHS YHEPTUU B UCATHHOM KOJIEO0ATEILHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KoyieOaHUsAX. BBIHYXJIeHHbIE MeEXaHWYEeCKHE KOJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTpOMarHUTHBIE KOJIeOaHHs.

Ilepemennbii Tok. CHHYCOMIAQIBbHBIM TEPEMEHHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKa.
AMIUIUTYTHOE U JEHCTBYIOIIEE 3HAUEHHUE CHUJIbI TOKA U HANIPSIKECHHUS.

Tpancopmarop. IIpomsBoacTtBo, mepegaya M HOTPEOICHUE  IIEKTPUUYECKOM  HHEpPruu.
OKOJIOTUYECKUE PUCKHU ITPU MPOU3BOICTBE AMEKTPO3HEPTUU. KynbTypa HCII0Ib30BaHUSI 3JIEKTPOIHEPTUH B
MTOBCETHEBHOW KU3HU.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHUE: JJIEKTPUUECKUN 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpoInepeiay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KojeOaTeNbHOW CHUCTeMbl (TMPY>KUHHBIH WJIM MaTeMaTHYeCKUN
MasITHHK).

Hab6nronenue 3aryxaronmx KojieOaHu.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuuorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HAmMpsKEHUSI OT BPEMEHM) AJISL DJIEKTPOMAarHUTHBIX
KoJie0aHui.

Pe3onanc mpu 1oOCIENOBAaTENIbHOM COEIUHEHUH PE3UCTOpA, KaTYUIKW MHIYKTUBHOCTU U
KOH/JIEHCATOopA.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPHOA MaJIbIX KoJeOaHUH Ipy3a HA HUTH OT JUIMHBI HUTHU U MAaccChl

rpys3a.



HccnenoBanue mepeMEHHOr0 TOKa B LENM M3 IOCIEAOBATENbHO COCAMHEHHBIX KOHIEHCATOpA,
KaTyIIKU U PE3UCTOPA.

Omnpenenenue ycKopeHus: CBOOOHOTO MaICHUS IIPH MOMOIIY MasTHAKA

HccnenoBanue 3aBUCHMOCTH TIEPUO/IA MaJIbIX KOJIEOAHUI rpy3a HA HUTH OT JJUHBI HUTU U MacChl
rpysa

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

MexaHuueckrue BOJHBI, YCIOBHsS pactipocTpaHeHus. Ilepumon. CkopocTh pacnpoCTpaHEHUs u
JunHA BONHBL. [lonepeunsie U npoaoibHble BoJHBL. HTepdepenus u nudpakiuns MeXaHn4eCcKuX BOJH.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTpOMarHUTHbIE BOJHBL. YCIOBUS M3JIy4EHHs OJIEKTPOMAarHUTHBIX BOJH. B3aumnHas
opueHTanus BekTopoB E, B, V B anexTtpomarnutHoil BosHe. CBOICTBa 3J€KTPOMAarHUTHBIX BOJIH:
OTpakeHHe, IMpelloMIIeHne, MoJspu3anus, Audpakius, uarepdepeHnns. CKOpoCTh 3IEKTPOMArHUTHBIX
BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMeHeH e 37IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHnMns! paguocBs3u U TeneBuacHus. Paguonokaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHME: MY3bIKAIbHbIE HWHCTPYMEHTBHI,
yJIbTPa3ByKOBasi JMarHOCTUKAa B TEXHUKE U MEIULIMHE, pajap, paJluoONpUEMHUK, TEIEBU30D, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpPaHEHUE TOMEPEUHBIX U MPOJO0IbHBIX BOJIH.

Kone6uomeecs Teno Kak UCTOYHHUK 3BYKa.

Habmonenne oTpaxxeHus U MPEIOMICHHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHImu u UG paKiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabmioneHue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYAON U YaCTOTOM KOoJeOaHH.

HccnenoBanue CBOICTB AJIEKTPOMAarHUTHBIX BOJH: OTPAXKEHHE, IPEIOMIIEHHE, MOJISIpU3aLNs,
nudpakiys, THTEpPEpeHITHs.

Tema 3. Onmuka

I'eomerprueckas onruka. IIpsmosnHEHOE pacnpoCTpaHEHHE CBETa B OJAHOPOAHOM cpexe. Jlyu
cBera. TouyeuHblll HICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne N300paKeHUi B INTIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIM TMOKa3aTedb MPEIIOMIICHUS.
ITonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi oaHoro BHyTPEHHETO OTPaKeHUS.

Hucnepcus cBera. ClnoxHbIH cocTaB 6eroro csera. Lper.

Colwuparomue u paccenBaromue JuH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSHUE U ONTUYECKAs CHUJIa
TOHKOW JuH3bI. [locTpoeHne n300pakeHni B COOMPAIOIIMX W paccerBaromux JuH3ax. dopmyna ToHKOM
JIMH3bI. Y BEJIMYEHNUE, 1aBAEMOE JIMH30M.

[Ipenensr npUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas onrtmka. MaTepdepennns ceta. KorepeHTHbIE WMCTOYHHMKH. Y CIOBUS HAOIIOACHUS
MaKkCHMyMOB U MHUHUMYMOB B HWHTEpP(QEpPEHIIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOT€pEHTHBIX
MCTOYHHUKOB.

Hudpakuus cera. Audpakiuonnas pemeéTka. Y cioBre HaOII0ASHUS TTaBHBIX MAKCUMYMOB TpU
MaJicHU MOHOXPOMATHYECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.



TexHuyeckue ycTpoiicTBa M NIPAaKTHUECKOE MPUMEHEHHE: O4YKH, Jyna, ¢oToamnmnapar,
MPOSKIIMOHHBIA ammapaT, MHUKPOCKOI, TENECKON, BOJIOKOHHAS ONTHKA, AU(GPAKIMOHHAS peméTka,
MOJISIPOU.

Jlemoncmpayuu

[IpssMmonmHEITHOE pacpocTpaHeHue, OTpaKEHUE 1 TIpesioMyieHne cBeta. OnTuyeckue mpruoopsl.

ITonnoe BHyTpeHHee oTpaxkeHue. Moneinb CBeTOBOJA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeIECKOmna.

Hab6nronenue natepdepeHIinm creTa.

Habmonenue nugpakiuu cera.

Habmronenue aucrnepcuu cBera.

[TomyyeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tomryuenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmronenre nonsipu3aiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne noka3aresns NpeioMIIEHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHHUM B JIMH3AX.

Habmronenue aucrnepcuu cBera.

Omnpenenenrne ONTHYECKON CHIIBI U (DOKYCHOTO PAacCTOSHUSI COOMPAOIIIEH JIMH3BI

Pazngen 6. OcHOBBI crienMaJIbLHOM TEOPHUH OTHOCUTEILHOCTH

I'panunpl NpPUMEHMMOCTH  KJIACCUYECKOM MeXaHUKHU. IlocTynmarel cnenuanbHOM — TEOpHUH
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTb MOJYJS CKOPOCTH CBETa B BAaKyyMe, NPHUHIUI OTHOCUTEIBHOCTH
OWHIITEWHA.

OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPAILLIEHUE JITUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHILIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEJIITUBUCTCKOMN YaCTULbl. DHEPT U MTOKOSI.

Paznen 7. KBanroBas ¢pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonbl. Popmyia [lnanka cBsi3u 3HEprum POTOHA C €ro YaCTOTON. DHEPTUs U UMITYJILC (POTOHA.

OtkpeiTe U ucciaenoanue ¢orodddexra. Ombitel A. I'. CronmeroBa. 3akonsl ¢orodddekra.
VYpaBuenne DitnmTeitHa s Goroaddexra. «Kpacnas rpanuna» ¢pororddexra.

JaBnenue cBera. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoiicTBa U MpaKTUUECKOe NMPUMEHEHHe: (OToIeMEHT, (POTOAATUHUK, COTHEUHAs
OaTapest, CBeTOIUOI.

Jlemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHETO GoTodddexra.

CBeToauoI.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pe3epdopaa mo paccesnuto o -yactuil. IlnanerapHas mojens
atoma. [loctymarel bopa. M3nydyenue u mornomieHre (GOTOHOB MpHU MEPEX0JIe aTOMa C OJTHOTO YPOBHS
SHEpruu Ha npyroil. Buael cnektpoB. CieKTp ypOBHEN SHEPTUU aTOMa BOJIOPOA.



BosHoBbI€ cBoiicTBa yacTull. Bonuel ge bpoitnsa. KoprycKyisipHO-BOJIHOBOM Tyaau3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHuuyeckue ycTpoiicTBa M NMPAKTUYECKOE NPUMEHEHHUE: CIEKTPaIbHBI aHAIU3 (CIIEKTPOCKOII),
Ja3ep, KBaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne nuHEHYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI, JO0Ka3bIBAIOIINE CIIOXKHOCTh CTPOCHMS dAnpa. OTKpBITHE pPaTUOAKTUBHOCTH.
OmneiThl Pe3epdopaa mo ompeneneHuio cocTaBa paguoakTUBHOrO m3nydeHus. CpoiicTBa anbda-, Oera-,
ramMmma-u3iydeHus. Bnusinue paiioakTUBHOCTH Ha >KUBBIE OPTaHU3MBI.

OTtkpeITHE TIPOTOHA M HEeWTpoHa. Hyknonnas monens sapa ['eitzenOepra—lBanenko. 3apsy sapa.
MaccoBoe uncio sapa. U30Tomsl.

Anbda-pacnaa. OJEKTPOHHBIM M TO3UTPOHHBIA Oera-pacnan. ['amma-uznmyuyenue. 3aKoH
pPaauoaKTUBHOTO pacraja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [{edexT maccer sapa.

Snepublie peakuuu. JleneHue u CUHTES A1IEp.

Snepubiii peakrop. TepMmosinepHblii cunTe3. [IpoGiieMbl U MEPCHEKTUBHI SACPHOW 3HEPTETHKH.
OKOJIOTUYECKHUE ACTIEKTHI SAEPHON SHEPIEeTUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETHCTPAIUH 3JIEMEHTAPHBIX YaCTHUII.

OyHnaaMeHTanbHbIE B3auMoelicTBus. EquacTBo prsnueckoit KapTUHBI MUpA.

TexHudeckue yCcTpoONCTBA U IIPAKTUUYECKOE IIPUMEHEHUE: JO3UMETpP, KaMepa BuiibcoHa, siaepHbII
peakTop, aToMHast 6bomoOa.

Jlemoncmpayuu

CuéTurK MOHM3HUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Oranbl pa3BUTHs acTpoHOMUU. [IprKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUTUMOE IBUKCHHE.

ComHeuHas cucteMa.

Counnie. ConHeuHasi akTUBHOCTh. McTounuk sHeprun CoJiHIIa W 3BE3M. 3BE3[IbI, UX OCHOBHBIE
XapakTepucTUKU. JlparpamMma  «CHEKTpajbHBIA  KJacC —  CBETUMOCTB».  3BE31bl  IJIABHOU
IOCIIEIOBATEIIFHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTBY» JIJIS 3BE3] TNIABHOM IIOCIICAOBATEIHLHOCTH.
BuyTtpennee crpoenue 3B€311. COBpeMEHHbBIE MPEACTABICHUS O MPOUCXOKICHUHU U 3BoJoIMK CoJHIa U
3BE3[. DTanbl )KU3HU 3BE3.

Mneunsiii Iyt — nama ['anaktuka. [lonoxxenune u aBuxenue Connua B [Mamaktuke. Tumbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPBI B sAPaX TAAKTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3zoeranue ramaktuk. Teopust bosbiioro
B3phIBa. PEIMKTOBOE M3ITyUEHHE.



Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabniooenus

Habmioienuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPWIOKEHUN IS
orpezieNieHus! MOJI0XKEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
MOJIyLIApUs U SIPKUE 3BE3BIL.

Habmonenus B Teneckon JlyHsl, miuaner, Maeunoro Ilyrtu.

O0o0marIee NOBTOPEHUE

Pons pu3ukum M acTpOHOMHUH B IKOHOMHYECKOM, TEXHOJOTMUYECKOW, COIMATIbHOW M ATUYECKON
cdepax IesTeTbHOCTH YeJI0BEKa, POJib U MECTO (PM3UKU U aCTPOHOMHH B COBPEMEHHON HAayYHON KapTHHE
MHpa, poib (PU3NYECKON TeOpUH B (POPMHUPOBAHUU MPEACTABICHUHN O (PU3NYECKON KapTHHE MHPA, MECTO
¢buznyeckoil KapTHHBI MUpa B OOILIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX INPEACTABICHUN O
PUPOJE.

Me:xnpeamerHbie CBA3U

Wzyuenune kypca ¢usuku OazoBoro ypoBHS B 11 Kkimacce ocymiecTBisieTcss ¢ yduéToMm
COJIepKaTEeNbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcamMu MaTeMaTHK{, OWOJIOTWH, XUMUH, reorpaduu u
TEXHOJIOTHH.

Meosicnpeomemnuvle noHAmMus, CBSI3aHHBIE C W3YYEHHEM METOAOB HAay4YHOI'O ITO3HAHUS: SIBJICHUE,
HAy4yHBId (akT, runore3a, ¢GU3MUECKas BEIMYWHA, 3aKOH, TeOopws, HAOIIOJEHUE, JKCIEPUMEHT,
MOJICJINPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUECcKHe (QYHKIUU: CUHYC, KOCUHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M MX NPOEKLIUU HA OCHU
KOOpJMHAT, CIIO)KEHHE BEKTOPOB, IPOM3BOAHBIC DSJEMEHTApHBIX (YHKIUH, Npu3HAKKW M0x00us
TPEYroJbHUKOB, ONPeIeIeHHE MIOAAN IUIOCKUX GUryp u oonéma Ted.

Buonocusa: snexkTpuyeckue SBICHHUS B KUBOW MpUpOJE, KojeOaTelnbHbIE IBUKEHHUS B KUBOU
MPUPOJIE, ONITUYECKUE SIBJICHUS B dKUBOM IPUPOJIE, NEUCTBHUE pAIUalliU HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPIABIX TE€Jl, MEXAHU3MBbI
00pa3oBaHMs KPUCTATUIMYECKON PEIIETKH, CTICKTPAIbHBINA aHAJTU3.

l'eocpaghua: MarHUTHBIE TIOJIIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX pya, (oTochEéMKa 3eMHOIM
IIOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUH.

Texunonoeus: JNVHUM DIEKTPOINIEpENAy, TIE€HEpaTOp IEPEMEHHOIO TOKAa, 3JIEKTPOABUIATENb,
WHIYKIIMOHHAS 11€4Yb, pajap, paAuONPUEMHHUK, TEIIEBU30D, aHTeHHA, TenedoH, CBU-meub, MpoeKITMOHHBII
anmnapar, BOJIOKOHHAsl ONTHKA, COTHEYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHoro npenMera «dusnka» Ha ypoBHE cpeaHero odmiero obpazoBanus (0a30BBIN
ypOBeHB) JOJI?KHO O6CCH€‘-II/ITB AOCTUIKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTAIPCAMCTHBIX U IMPECAMCTHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNbTaThl OCBOCHHS YyueOHoro mpeamera «®Pusznuka» JOIKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UITHEH
JUYHOCTH, CHCTEMOW  IIGHHOCTHBIX  OpPUEHTALWH, TMO3UTUBHBIX  BHYTPEHHHUX  yOeKIEHHIH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBa, paclIMpEeHUe )KU3HEHHOTO OMbITa
U OTIBITA JIEATEIHHOCTH B IIPOLIECCE peann3allii OCHOBHBIX HAlpaBICHUI BOCIIUTATEIIbHON 1€ATEIbHOCTH,
B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU OOYYAlOMIerocsi KaKk aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCUIICKOro 00I11ecTBa;

NPUHATHE TPATUIMOHHBIX O0IIEYETOBEYECKUX TYMAHUCTUUYECKUX U JEMOKPATHUYECKUX LIEHHOCTEHH;

TOTOBHOCTh BECTM COBMECTHYIO JICSITE€IBHOCTh B HMHTEpPECaX TPa)KIaHCKOTO OOILEeCTBa,
y4acTBOBAaTh B CAMOYTPaBIECHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

yMEHHE B3aUMOJICHCTBOBATh C COL[MAIBHBIMU MHCTUTYTAaMU B COOTBETCTBUM C MX (PYHKIHMSIMH U
Ha3HAa4YCHHEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON WICHTUIHOCTH, TATPUOTH3MA;

[IEHHOCTHOE OTHOIIEHHE K T'OCYJIapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUHUCKHUX YUYEHBIX B
00acTi (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OILIGHMBATh CUTYyallMI0 M TNPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSACH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOHYMUBOTO Oy IyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETHYECKOE OTHOIICHHWE K MHUpY, BKIIOYas ACTETUKY HAay4YHOTO TBOPYECTBA, MPUCYIIETO
¢u3nueckoil Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3inyHbIM chepam NpodeCcCUOHATBLHON NeATENbHOCTH, B TOM UHCJE CBSI3aHHBIM C
(GU3UKON M TEXHHKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuu U peaan30BHIBATH
COOCTBEHHBIE )KU3HEHHBIC TVIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHMI0O M caMooOpa3oBaHHIO B oOiacTH (U3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 9K0JIOrM4Y€eCKOT0 BOCTUTAHUS:

COPMHPOBAHHOCTh ~ HKOJIOTUYECKOH  KyJIbTYpbl, — OCO3HAaHHE  IJIO0AJBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



MJJAHUPOBAHUE W OCYIIECTBIICHHE JACHCTBHI B OKpPYJKAIOIIEH Cpelie Ha OCHOBE 3HAHUA IIeJIei
YCTOMYHUBOTO pa3BUTHUS YEIOBEUECTBA;

pacuIMpeHe OIbITa ACSTENIbHOCTH SKOJOTUYECKOW HAIPaBIEHHOCTH Ha OCHOBE HMEIOIIMXCS
3HaHWI Mo (PHU3MKeE;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢du3nueckoil HayKH;

OCO3HAHME LIEHHOCTH HAay4YHOW JeATENbHOCTH, TOTOBHOCTh B IIpolecce HU3y4deHHs! (UBUKHU
OCYIIECTBIISATH MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3zoBrble JJornueckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaTM3UPOBATh MTPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONPENIENATh UEIU ACSITEIbHOCTH, 33/1aBaTh MApaMETPhbl U KPUTEPUU UX JTOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3zpabarbiBaTh IJIaH pPELICHUS MPOOJEeMbl ¢ Y4ETOM aHaiu3a HUMEIOLIMXCS MaTepUaibHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIILHOCTb, OIIEHUBATH COOTBETCTBUE PE3YJHTATOB LEISIM, OLICHUBAThH
PHUCKHU MOCIEACTBHUM NeSTEbHOCTH;

KOOPAMHUPOBaTh W  BBIOJNHATH pabOTy B  YCIOBUAX pPEaAlbHOTO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoBrbIe ncciaenoBareLCKUeE AeiiCTBHSA.

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATHUSAMHU U METOAaMHU (PHU3HUECKON HAYKH;

BJIQJICTh HABBIKAMHU Y4E€OHO-MCCIIEIOBATENILCKON U MPOEKTHON JESATENLHOCTH B 00nacT (pU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOHMCKY METOJOB peIIeHUs 3amad (U3NIECKOTO
coJlepKaHusl, IPUMEHEHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

BJAQJeTh BUJAMH JIEATEIbHOCTH MO TOJYYEHUIO HOBOIO 3HAHMS, €ro HWHTEpIpeTaluy,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYyalMsX, B TOM YHCIE TMPH CO3JaHHUH
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyallM3UpOBaTh 3a/lady, BBIIBUTaTh TUIOTE3Y €&
pelleHns, HaXOAWThb apryMEHTHI JUIs JI0OKa3aTelbCTBA CBOMX YTBEPXKACHUW, 3a7aBaTh IMapaMeTphl U
KPUTEPUU PEILICHHUS;

AQHAJIM3UPOBATH IMOJYUYEHHBIE B XOJ€ PEILICHUS 3aJauyM Pe3yJIbTaTbl, KPUTUUECKH OLICHUBATh HUX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBUSIX;

CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BaTENbHON AESITETbHOCTH, B TOM YHCIIE
pY U3yYeHUH (PU3HKHU;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NMEPEHOCUTH 3HAaHUS N0 (PU3HKE B IPAKTHUUECKYIO 00J1aCTh KUZHEAEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC UJIEU, IIPEJIaraTh OPUTHHAIbHBIC TOJAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:



BJIaJICTh HABBIKAMH TOJYYCHUSI WHPOpMAUU (HU3NIESCKOTO COJCPKAHUS U3 MCTOUYHHKOB Pa3HBIX
THUIIOB, CaMOCTOATCIIBHO  OCYHICCTBJIATHL  IMOUCK, aHaJIn3, CUCTCMATHU3ALIUIO W  HUHTCPIPLCTALHIO
UH(OPMALIUU PA3IMYHBIX BUJOB U (OPM IpENICTABICHHUS;

OILICHUBATh IOCTOBEPHOCTH MH(OPMAIIHH;

UCTIONIB30BaTh CpPeACTBa HWH(MOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHA B pEIICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX 1 OPraHU3allUOHHLIX 3a/4a4 C CO6J'IIOI[CHI/ICM Tpe6OBaHHI>'I SpPTrOHOMUKH,
TEXHUKA O€30MacHOCTH, THUTHUEHBI, pPECypcocOEepeKeHUs, MPABOBBIX H OSTHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCThI (PM3MUYECKOTO CONEpKAaHUS B PA3IMYHBIX (opMmarax ¢ y4ETOM Ha3zHAUYCHUS
UH(OPMALIUHU 1 LIEJIEBOH ayIMTOPHH, BEIOMpasi ONTUMATIbHYIO (POpMY IPECTABICHUS U BU3yaJIH3alHUH.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYLIECTBIISATH OOIIEHHE HAa ypoKaxX (PU3MKU U BO BHE-YPOUHOI 1€ TEIbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOH(DIUKTHRIX CUTYAIlUH H CMATYAaTh KOH(IUKTHI,

pPa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCTIOIh30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHMMATh U UCTIOJIb30BaTh MPEUMYILIECTBA KOMaHIHON U UHIUBUIYaIbHON paOOTHI;

BbIOMpaTh TEMAaTUKYy U METOIbl COBMECTHBIX JEHCTBUH C YYETOM OOHIMX HWHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

MPUHUMATH [[ETH COBMECTHOU JESITEIbHOCTH, OPTAHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS TI0 €€
JOCTHMKEHHUIO: COCTaBJISTh IUIaH JEWCTBUM, paclpefensiTh poJd C Yy4E€TOM MHEHUl YYaCTHUKOB,
00CyXaaTh pe3yJbTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KAXIOTO YJYaCTHHKA KOMaHABl B OOIIUN pE3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE TMPOEKTHI, OLIEHWBAaTh WIEH C TMO3MIMM HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETHYECKOE TOBEICHHWE B PA3MUYHBIX CHUTYAIUSX, MPOSBISATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUIIUATUBHBIM.

PeryasiTuBHble yHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranuszanms:

CaMOCTOSITENIFHO ~ OCYIIECTBJIATH IMO3HABATEIbHYIO JESATEIBHOCTh B 0O0JAacTH  (QHU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYJIUPOBATH COOCTBEHHEIC 3a/1a4H;

CaMOCTOSITENIBHO COCTaBIIATh IUIAH PEIICHHUsS] PACYETHBIX M KA4eCTBEHHBIX 3a4ad, IUIaH
BBITMIOJTHEHUS MPAKTUYECKOM pabOThl ¢ yU4ETOM HMMEIOLIUXCSI PECYypCcOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacmupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €0, OpaTh Ha ceOsi OTBETCTBEHHOCTH 32 PEILEHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO SPYAMLUU B OONACTH (PHU3UKHU, IMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIA U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLICHKY HOBBIM CHUTYyalUMsiM, BHOCUTb KOPPEKTHUBBI B JE€SATEIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQ/IETh HABbIKAMU II03HABaTENIbHOM pedieKcHu KaK OCO3HAHUS COBEpIIAEMbIX NEHCTBUH U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHIA;



UCTIOJIB30BaTh MPUEMBI peIICKCHH JIJISl OIICHKH CUTYaIlUH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKECHUIO,

MPUHUMATH MOTHBBI U apTYMEHTBI JPYTHX NPU aHAIHU3E PE3yIbTaTOB ACITEILHOCTH;

NPUHUMATH ce0s1, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI U QPTYMEHTHI IPYTHUX NP aHAIN3E PE3YIbTaTOB JIESATEIHLHOCTH,

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTrKeHUs IMYHOCTHBIX PE3YJIHTATOB OCBOSHUS IPOrPaMMBI 10 (PU3HKE AJIsT YPOBHS
cpeaHero oOmiero oOpa3oBaHUS Yy OOYYArOIIMXCsS COBEPIICHCTBYETCS SMOIMOHAIBHBIN WHTEIUICKT,
IpeIoIararImui copMUpOBaHHOCTH:

CaMOCO3HaHUs, BKIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHHUE, BUJIETh
HATIPaBIICHUS PA3BUTHUS COOCTBEHHOW AMOIMOHAIBHON cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHNUs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPUHHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEICHUE, CIIOCOOHOCTh aaTUPOBATHCS K AIMOIIMOHAILHBIM H3MEHEHUSIM U TPOSIBIISITH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONIECH CTPEeMIICHUE K JIOCTHIKEHUIO LETH U yCIeXy, ONTHUMHU3M,
WHHUIIMATHBHOCTh, YMEHHUE JIEHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

AMIIATHH, BKJIIOYAIOMICH CIIOCOOHOCTh MOHMMATh 3MOIIMOHAILHOE COCTOSIHUE JIPYTHX, YYUTHIBATH
€ro IPU OCYIIECTBICHUHU OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U COMEPEIKUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHHUSI C IPYTHUMH JIFOIbMH,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTb KOHPIUKTEHI.

INPEAMETHBIE PE3YJIBTATDI

K xoniy o6yuenus B 10 ki1acce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKATh
c(hOpMUPOBAHHOCTH Y OOYJAFOIITNXCSI YMECHUM

JIEMOHCTPUPOBATh Ha NMPUMEpax poJib U MECTO (PU3UKU B (POPMUPOBAHMM COBPEMEHHOM HayuyHOU
KapTUHBl MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKM M TEXHOJIOTMH, B IPAKTUYECKOH NEATEIbHOCTH
JIIOICH;

YUUTBIBaTh TPAHMIIBI NPUMEHEHUS H3YYEHHBIX (U3MYECKUX MOJENeil: MarepuaiabHas TOUKa,
MHepLHalbHasl CUCTEMa OTCYETa, aOCONIOTHO TBEPAOE TEJO, WACATIbHBIN ra3, MOAEIN CTPOCHHS Ia30B,
KHUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIH JIEKTPHUECKUI 3aps] PH pelieHNH (U3NIECKHX 3a/1a4;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (IIPOLECChI) U OOBICHATH UX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUYECKONM TEOpUM CTPOEHUS BEIECTBA M JJICKTPOAWHAMHUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBHKEHHE, CBOOOAHOE MaJeHHE Tell, JBUKEHHUE IO OKPYKHOCTH,
UHepIys, B3auMojeiictBue tei, auddysus, OpoyHOBCKOE BUKEHUE, CTPOCHUE JKUAKOCTEH M TBEPIBIX
TEJ, U3MEHEHHEe O0bEMa Tel NpU HarpeBaHUM (OXJAXKICHWH), TEIJIOBOE DPaBHOBECHE, HCHapeHHe,
KOHJCHCALN, IUIABJICHUE, KPUCTAIUIN3ALNs, KUIICHUE, BIAKHOCTh BO3/1YyXa, IOBBIIICHNE JABJICHUS ras3a
IIPY €r0 HAarpPEBAHMUHU B 3aKPBITOM COCYJE, CBS3b MEXKIY ITapaMeTpaMH COCTOSIHHUS Ta3a B M30IPOLECCax,
IIEKTPU3ALNS TN, B3aUMOJECHCTBUE 3aps10B;

OIKCBHIBATh MEXAHUYECKOE JIBUKECHUE, HCIIONIB3YS (PU3NUYECKHE BEIWYMHBI: KOOpAWHATA, MYTh,
IIEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca TeNa, CWIA, HMITYJbC TeNa, KUHETHYECKas DHEprus,
NOTEHIMAJIbHAs YHEPIus, MeXaHn4eckas paboTa, MEXaHMUYECKass MOIIHOCTb; MPU OMHCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCHOJB3YEMbIX BEIWYMH, UX OOO3HAUCHHsS W EAWHUIIBI, HAXOIHUTb
(bopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMHU BeTMYNHAMM,

OINKCBIBATh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TENl W TEIUIOBHIE SIBICHUS, MCIOJb3Ys (PU3HMUECKUE
BEJIMYMHBIL: JABJICHHUE Ta3a, TEMIEPATypa, CPEAHssl KUHETUYECKas JHEPrusl XaOTHYECKOIO IBUKCHHS



MOJIEKYJI, CPeIHEKBaApaTU4HAas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHSS YHEprusi, pabora
raza, K03((pUIUEHT MOJE3HOrO JEHCTBUS TEIUIOBOI'O IBUTATEIIS; NMPH OMHCAHUU MPABUIBHO TPAKTOBATH
¢u3nUecCKUil CMBICT HCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAUCHHs] M EAWHUIIBI, HAXOAUTh (HOPMYJIHI,
CBSI3BIBAIOIIME IAHHYIO (DU3MUECKYIO BEIUUUHY C APYTUMHU BETUUYUHAM;

ONUCHIBATh HW3YYECHHBIE JJIEKTPUUYECKHE CBOWMCTBA BEIIECTBA M DJIEKTPUYECKHE SBICHUS
(mporecchl), HCIONB3YS (PU3MUECKHE BEIMYUHBL: OSJCKTPUUYECKUN 3apsi, HIEKTPUYECKOe IIOJIE,
HaNpsDKEHHOCTh TOJIs1, MOTEHIMAJ, Pa3HOCTh IOTEHLMAJIOB; IPHU ONUCAHUM INPAaBUIBHO TPAKTOBATh
bu3nyecKuil CMBICT HCHOJIb3YEMBIX BEIWYUH, MX OOO3HAUYECHMS] U EIUHUIIBI; YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3MUECKYIO BEIHUUHY C APYTUMU BETUYUHAMU;

aHaATU3UPOBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, UCTIONb3Ys (PU3MUECKUE 3aKOHBI M TPUHIIHIIBL:
3akOH BceMupHoro tsarorenus, [, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPIrUU,
3aKOH COXPAHEHHs HUMITYJIbCA, MPUHLMI CYNEPIO3UIUN CUJI, IPUHUUII PABHONPAaBUS HHEPLHAIBHBIX
CHUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHMS BELIECTBA, Ia30BbIC 3AaKOHBI, CBSI3b
CpeaHel KMHETHYECKOW HEPTrUH TEIUIOBOTO JIBMKEHUS MOJIEKYI ¢ aOCOJIIOTHON TeMmepaTypoi, MepBblit
3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHMsI JIEKTPUUECKOro 3apsiia, 3akoH KyioHa, Ipu 3ToM pa3nuyaTh
CJIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPaHHUIIBI, 00JIACTH)
IIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHIMIIBI JCWCTBUS MAIIWH, NPHOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3nuyath ycIoBUs UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBIMOJHATh OKCIEPUMEHTHI IO HCCIEAOBAHUIO (U3MYECKUX SBJIECHUH U MPOLECCOB C
HCIIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX HM3MEpPEHUH, Mpu 3TOM (GOpMYyIHpOBaTh MpobieMy/3agady
TUIIOTe3y Y4eOHOro HKCIEPHUMEHTA, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000py10BaHMs, IIPOBOAUTH
OTIBIT U (POPMYIHPOBATH BHIBOJIBI,

OCYIIECTBIISITh IPSIMbIE M KOCBEHHbIE H3MEpEeHMs] (PU3NYECKUX BEIUYMH, IIPU 3TOM BHIOMpATh
ONTUMAJBHBIA CIOCO0 H3MEpPEeHUsT U HCIONb30BaTh HM3BECTHBIE METOAbl OICHKH IOTPEIIHOCTEH
U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAy (U3HMUECKUMH BEJIMYMHAMHU C HCIIOJIB30BAaHUEM TPSMBIX
U3MEpEHUIl, MpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATh PE3yJIbTAaThl MOJYUYEHHON 3aBUCUMOCTH
bu3nyecKuX BeIMYUH B BHJIEe TaOIUI U Tpa(UKOB, €aTh BEIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBaHUS;

coOmoiaTh TpaBuiIa 0€30MacHOro TpyJa MpU NMPOBEIACHUU HCCIEIOBAaHUN B paMKax y4eOHOTo
OKCIEPUMEHTa, Y4eOHO-MCCIEeNOBATEIbCKOW W  TPOEKTHOH  JEATENbHOCTH C  HCIOJIb30BAaHUEM
HU3MEPUTEIIBHBIX YCTPOUCTB | JIAOOPATOPHOTO 00OPYI0BAHHS;

pemath pacu€THbBIE 3a/laydl C SIBHO 3a/laHHOM (pU3MYEecKOM MOJENbIo, WCIHONb3ys (usnueckue
3aKOHBI ¥ MPHUHLMIBI, HA OCHOBE aHajJIHM3a YCIOBHS 3aJjaud BHIOMpaTh (PU3NYECKYIO MOJENb, BBIIEIATH
¢u3nueckre BeNUYUHBI U (POPMYIIBI, HEOOXOAUMBIE ISl €€ pelIeHus], IPOBOAUTH PACUETHI U OIICHUBAThH
PETbHOCTH MOJTYYEHHOTO 3HaYEHUS (PU3NYECKON BETUUHUHBI;

pemaTh KadyeCTBEHHBIC 3aJauM: BBICTPAWBaTh JIOTUYECKH HENPOTUBOPEUMBYIO  LEMNOYKY
paccyXJIeHHi ¢ ONOpOl Ha W3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIOJIb30BaTh MPH PEUICHUH Y4eOHBIX 3a7ady COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJOTHH IS
MOKMCKA, CTPYKTYpUPOBAaHUS, HWHTEPIPETAllMM M TMPEACTaBICHUS Y4YeOHOM U HAyYHO-TOMYJISPHOI
uH(pOpMallMK, TMOJIYYEHHOW U3 pPA3JIMYHBIX HMCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH IOJYyYaeMYIO
UH(OPMaLIHUIO;

NPUBOAUTEH TMPUMEPHI BKIIA/Ja POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE HAyKH,
00BsICHEHHUE MPOIIECCOB OKPYIKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



UCTIOJIB30BaTh TEOPETUYECKHE 3HAHUS MO (PHU3MKE B TMOBCEIHEBHON >KM3HHM JUIS OOECICUYCHUS
0e30macHOCTH Mpu o0palieHuu ¢ IpudopaMu U TEXHUIECKUMH YCTPOUCTBAMHU, JJIsS COXPAHECHHUSI 3I0POBbSI
U COOJTFOICHUSI HOPM DKOJIOTHYECKOTO TOBEJICHUS B OKPYKAIOIIIEH Cpe/Ie;

paboTate B TpyIIEe C BBITOJHEHHEM pA3JIUYHBIX COIUAIBHBIX POJICH, IIAHUPOBaTh PadoTy
TPYIIIBI, PalMOHAIFHO paclpelNeNaTh OOS3aHHOCTH W TUTAHUPOBATh JIEATEILHOCTh B HECTaHIAPTHBIX
CUTYallUAX, aJICKBATHO OLIEHWBAThH BKJIAJ KAXKIOTO U3 YUYACTHUKOB IPYMIBI B PEIICHUE PAacCCMATPUBAEMOMA
poOIEMBI.

K koH1my oOyuenust B 11 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y OOYJAFOIIMNXCSI YMEHUM

JEMOHCTPHUPOBATh HA MPUMEPax poiib U MECTO (PU3UKHU B (DOPMHUPOBAHUH COBPEMEHHON HAYYHOMH
KapTUHBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTHA, B MPAKTUYECKOW NEATEITHHOCTH
JFO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NIECKOI KapTHHBI MHPA,

YUUTBIBATh TPAHMIIBI TIPUMECHEHUSI U3YUYEHHBIX (PH3MUECKUX MOJEICH: TOUCUHBIH JICKTPUICCKUN
3apsif, Tyd CBETa, TOYCUHBIM NCTOUYHUK CBETA, SiACpHAs MOJIENIh aTOMa, HYKJIOHHAs: MOJIETThb aTOMHOTO siIpa
IpH pelIeHnr PU3HIECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKHE SBJICHHUS (MPOIECChI) U OOBICHATH WX HAa OCHOBE 3aKOHOB
AJNEKTPOJMHAMUKA W KBAHTOBOM (M3WKU: JJIEKTPUUECKAs TPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHUYECKOe, MarHUTHOE ACWCTBHUS TOKA, B3aUMOJCHCTBHE MArHUTOB, JJCKTPOMArHUTHAs HHIYKITUS,
NEHCTBHE MAarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM M JIBIDKYIIMHCS 3apsij, 3JIEKTPOMAarHUTHBIC
KoJIeOaHUsT W BOJHBI, TPSMOJMHEWHOE paCIpOCTPaHEHHE CBETa, OTPAKEHHUE, MPEIIOMIICHHE,
uHTepdepeHIus, Tudpakius W TOJSIpU3AIs CBETa, AWCIEPCHs CBeTa, (OTOIIEKTpUUYECKUA IPEHEKT
(poroaddexr), cBeTOBOE aBICHHE, BO3HHUKHOBEHHE JIMHEHYATOrO CIEKTpa aromMa BOAOPOa,
€CTECTBEHHAsI U UCKYCCTBEHHAS PaJOaKTHBHOCTE;

ONKCBHIBATh M3YYCHHBIC CBOMCTBAa BemIeCTBA (DJICKTPUYECKHE, MArHUTHBIC, OINTHYECKHE,
ANEKTPUUECKYO TIPOBOJMMOCTD Pa3IMYHBIX CPEM) M IEKTPOMArHUTHBIC SIBICHHS (ITPOIECCHI), UCTIONB3Y S
bu3HUYECKre BEIMYUHBL: IEKTPUUECKUN 3apsijl, CUJIa TOKA, SJIEKTPUUECKOE HAMPSIKEHHE, HIEKTPUIECKOEe
COTPOTHBIICHUE, PA3HOCTh MOTEHIIMAIOB, IEKTPOBIDKYINAs cUja, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJsi, cuita Ammepa, cuina JIopeHIa, HHIYKTUBHOCTh KaTYIIKH, SHEPTHsI AIEKTPUIECKOTO U MarHUTHOTO
MOJICH, MEepUoJ M YacToTa KojeOaHWii B KoJeOAaTeIbHOM KOHTYpE, 3apsii W CHiIa TOKa B TpoIecce
TapMOHUYECKHX JIEKTPOMATHUTHBIX KoJieOaHuid, (POKyCHOE PACCTOSHUE U ONTHUYECKasi CHJIA JIMH3bI, MPU
OMHMCAHUU TPABUIHHO TPAKTOBATh (DU3WYECKUN CMBICT HCHOJIB3YEMbIX BEIUYHH, MX OOO3HAYCHHS M
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE TAaHHYIO (GU3NUYECKYIO BEIMYUHY C APYTUMH BETHUYNHAMU;

OIKCHIBATh M3yUYCHHBIC KBAHTOBBIC SIBJICHUS M IPOIECCHI, UCTONB3Ys (U3NYECKUE BEIWYHHBI:
CKOPOCTH AJICKTPOMArHUTHBIX BOJIH, JIJTTHA BOJIHBI M 4YaCTOTA CBETA, SHEPTUS M UMITYJILC (DOTOHA, TIEPHOJ]
MoJTypacnaja, SHePTUsi CBSA3M aTOMHBIX SiZiep, MPU OMUCAHUH MPABIIIBHO TPAKTOBATH (DM3HUECKUN CMBICIT
UCTIONIb3YEMBIX BEIIMYHMH, WX OOO3HAYCHUS W CIMHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE ITAHHYIO
(GU3NIECKYIO BEIMYUHY C IPYTUMH BETHUYNHAMH, BBIYHCIISITh 3HAYCHUE (DPU3UIECKOMN BETHUNHBL;

AHATM3UPOBATh (PU3UUECKHE TIPOIECCH U SBICHUS, UCMONB3Ysl (U3NUYECKUE 3aKOHBI U TIPUHIIUIIBL:
3akoH OMa, 3aKOHBI TOCIIEIOBATEILHOTO U MapAJICIbHOTO COCIMHEHUS! MTPOBOAHUKOB, 3aKoH JKoyis—
JleHnia, 3aKOH 3JEKTPOMAarHUTHOW WHAYKIMH, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHECHHUSI CBETA, 3aKOHBI
OTpa)XEHHUS CBETa, 3aKOHBI IPEJIOMJICHUS CBETa, ypaBHEHHE OuWHINTEHHA 118 ¢otodrddekra, 3aKoH
COXPAaHEHHUS PHEPTHHU, 3aKOH COXPAHEHUsS UMITYJIbCA, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXPaHEHUS MaCcCOBOTO YHMCIIA, MOCTYNAThl bopa, 3aKOH paJlnOaKTUBHOTO pacmajia, MpH 3TOM pa3indarh
CJIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPaHHUIIBI, 00JIACTH)
PUMEHUMOCTH;



OIpeNieNATh HalpaBI€HUE BEKTOPA MHAYKLIUM MAarHUTHOTO IOJS NMPOBOAHHMKA C TOKOM, CHIIBI
Awmriepa u cuinsl JlopeHna;

CTPOUTH M OIHCHIBATh N300pa’keHHe, CO3/1aBaeMOe INIOCKUM 3€PKaJIOM, TOHKOH JTMH30M;

BBINOJIHATh AKCIEPUMEHTHl 110 HCCIENOBAaHHUIO (PU3MYECKUX SBJIEHHMM M IPOLECCOB C
UCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX HM3MEpPEHHi: IMpHU 3ToM (hopMyaupoBaTh Ipodiemy/3agady U
TUIOTE3y Y4eOHOro HKCIEePHUMEHTa, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000py10BaHMs, IIPOBOAUTH
OTIBIT U (POPMYIIMPOBATH BHIBOJIBI,

OCYILECTBIIATh NpPSAMBbIE M KOCBEHHBIE M3MEPEHMs (PU3MUYECKMX BEJIMYMH, NPU TOM BbIOMPATH
ONTUMAJIBHBIA CHOCOO H3MEPEHHs U HUCIHOJNb30BaTh HW3BECTHBIC METOMAbl OLEHKH IOrpPEeIHOCTEN
U3MEpPEHHU;

UCCIIEIOBATh 3aBHCUMOCTH (DPM3NYECKUX BEIMYMH C HMCIIOJIb30BAaHHEM MPSIMbBIX M3MEPEHUH: MpU
9TOM KOHCTPYUpPOBaTh YCTAHOBKY, (PMKCHUPOBATh PE3yJbTaThl MOJYYEHHOH 3aBHCHMOCTH (PU3UYECKUX
BEJIMYMH B BUJI€ TaOJIHI U TpaUKOB, AeTIaTh BEIBOBI 10 pe3yJIbTaTaM HUCCIIEA0BaHMS;

coOuoiaTh TpaBuiIa 0€30MacHOro TpyJa MpU NMPOBEIACHUU HCCIEIOBAaHUN B paMKax y4eOHOro
OKCIEPUMEHTa, Y4eOHO-MCCIEeNOBATEIbCKOW W  TPOEKTHOH  JEATENbHOCTH C  HCIOJIb30BAaHUEM
HU3MEPUTEIIbHBIX YCTPOUCTB | JJA0OPATOPHOTO 000PYI0BAHHS;

pemaTh pacu€THbIE 3aJa4d C SIBHO 3aJaHHON (U3MUEcCKOW MOJENbl0, UCHONb3ys (U3NYECKHE
3aKOHBI ¥ MPHHLMIBI, HA OCHOBE aHajJM3a YCIOBHS 3aJjaud BBHIOMpaTh (PU3NYECKYIO MOJENb, BBIIEIATH
¢u3nueckre BeNUYUHBI U (POPMYIIBI, HEOOXOAUMBIE ISl €€ pelIeHus], IPOBOAUTh PACUETHI U OILICHUBATH
peabHOCTh MOJIY4YEHHOTO 3HAaYEeHUS (PU3NUECKON BETUUNHBI;

pelmaTh KayeCTBEHHBbIE 3aJaud: BBICTpAaUBaTh JIOTMYECKHM HENPOTHBOPEUYMBYIO  IETOYKY
paccyXJIeHHi ¢ ONOpOl Ha U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIIOJIb30BaTh MPH PEUICHUN Y4eOHBIX 3a7ay COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJOTHH IS
IIOUCKA, CTPYKTYPUPOBAaHUS, MHTEPIpETAlMl M IpPEJICTaBIeHUs Yy4eOHOW U Hay4YHO-TIOIYJISIpHON
UHPOpMALUY, MOJYYEHHOH W3 pA3JIMYHbIX HMCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATh IOJy4aeMylo
UH(OPMALIHUIO;

OOBSICHATh TNPHUHLHUIBI JEHCTBHS MAaIIMH, TMPUOOPOB U TEXHUYECKHX YCTPOWCTB, pa3IU4aTh
YCIIOBHS UX 0€30M1acCHOI0 MCIIOJIb30BAaHUS B IOBCETHEBHOM KHU3HU;

IPUBOANUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCITIOJIb30BAaTh TEOPETUYECKHE 3HAHUS MO (PHU3MKE B TMOBCEIHEBHON >KM3HM IS OOecredeHus
0€30I1aCHOCTH ITPpH 00pallleHNH ¢ TPUOOpaMH U TEXHUUYECKUMH YCTPOMCTBAMHU, I COXPAHEHUS 30POBbs
U COOJIIOZICHNS] HOPM 9KOJIOTMYECKOT0 MTOBEIEHUS B OKpYXKarollei cpere;

pabotare B TpyIIe C BBHIIOJHEHMEM pA3IUYHBIX COLHUAIBHBIX pOJICH, IUIAHUPOBATH PaboTy
TPYIIIbI, PalMOHAIBHO paclpeneNniaTh O0O0S3aHHOCTH W TUIAHUPOBATh JIEATENBHOCTh B HECTaHIApTHBIX
CUTYyalMsIX, aJIeKBATHO OLIEHUBATh BKJIAJ KaXKJ0TO U3 YYaCTHUKOB TPYIIIBI B PEIIEHUE paccMaTpuBaeMOi
POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuectBo yacos
HaumeHoBaHue pa3iesioB JyieKTpoHHBbIe (LM pOoBbIE)
Ne ni/m KonTtpoabHbie IIpakTHyeckune
U TeM NMPOrpamMmbl Bcero o0pa3oBaTebHbIE PECYpPChI
padoThI padoThI

Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK

1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 0 0 https://m.eds0o.ru/7fA1bf72

Htoro no paszneny 2

Paznen 2. MEXAHUKA
Bbu6nuoreka [JOK

21 Kurevariia > 0 0 https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK

22 flutaiica ! 0 0 https://m.edsoo0.ru/7f41bf72
Bbu6nuoreka [JOK

2.3 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 https://m.edso0.ru/7fA1bf72

Hroro mo pazaeny 18

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 0 bubmuorexa [JOK

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

Bbu6nuoreka [JOK

3.2 OCHOBBI TEpMOHHAMHKIL 10 0 ! https://m.edsoo.ru/7f41bf72

33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 0 0 bubmmoreka [IOK

' ®a3oBbIE MIEPEXOIBI 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

Uroro no pazneny

24

Pasnea 4. JIEKTPOJIUHAMUKA

41 ek " 10 bubmuorexa [JOK

' HEKTpOCTATHIA https://m.eds00.ru/7f41bf72
4. [TocTOAHHBIN JIEKTPUUECKUI TOK. 12 bubmuorexa [JOK

' Toku B pasIMuHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro no paszneny 22
PezepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMI 68



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

11 KJTACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pasaeJi (ungposbie)
Ne KounTpoan IpakTHyec
U TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
Hble padoTbl  KHe padoThl
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
M .
1 Sareiﬂnsoz Hoe . 1 1 5 bubmuorexa [JOK
JICKTPOMAarauTHas
P https://m.edsoo.ru/7f41c97c
WHIYKLIUSA
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbI
M
2 3;;?: Zﬁ:;:;ime 9 0 2 Bubmiorexa LIOK
P https://m.edsoo.ru/7f41c97c
KoJIeOaHus
MexaHU4eCKHE U bu6mmoreka [IOK
2 5) 1 0
3JIEKTPOMArHUTHBIC BOJIHE https://m.edsoo.ru/7f41c97c
Bbu6nuoreka [JOK
2 1
Onrriica 0 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pa3nea 3. OCHOBBI CIIEIIL

AJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CTIEIIMATILHON TEO] 4 1 0 bu6mmorexa [IOK
OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4  DieMeHTHI KBAHTOBOM OIITI 6 0 0 Bbu6nuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
4 Crpoerie aToMa 4 0 bu6mmoreka [IOK
T HHN TOM
p https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4 Atoutoe 11po > 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
DneMEeHThI aCTPOHOMUH U 7 1 bubmmoreka [JOK
acTpOpHU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHUE
6 Oo6o0maromiee 4 0 bu6mmoreka [IOK
MIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YAC( 68 4
I1O ITPOI'PAMME



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KounyecTBo 4acos
Jara
KountpoJasb IMpakTuye JIeKTPOHHBIE HU(PPOBLIE
Tema ypoka H3yue
Bcero Hpbie CKHe L o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
TexHuka 6€30MaCHOCTH B KaOMHETE (DU3HKHU.

@dusuka — HayKa O IIPUPOJIE. 1 0 0 bubmmoreka [IOK
Hay4Hble MeTO/IbI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MHpA.

Ponb n MGCT(V) (bHBI/IKI/IVB ¢dbopmupoBaHUU . . . BuGmiorexa LIOK
COBPEMCHHOM HAYYHOM KapTHHBI MHUpPA, B
P . 4 P vp https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOU JCSITeIbHOCTH JTIOCH
Mexannueckoe eHre. OTHOCUTEIBLHOC
MezaﬁﬁzecioroﬂB::(mle{:m I?e{ eﬁz H:II{{I/IG N 1 0 0 bubmuorexa LIOK
A + CPOMETIISHIE, https://m.eds00.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
PaBHOMEpHOE TPSIMOJIMHEHOE JBUKEHNE 1 0 0 bubmuorexa LIOK
P P A https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IIPSIMOJIMHEWHOE 1 0 0 bubmmoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHue. Y CKopeHue 1 0 0 bu6mmoreka [IOK
CBOOOIHOTO NaJICHHS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBuxenue. [[prmxenue 1 0 0 bu6mmoreka [IOK
MaTepHAIbLHONU TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
gpnﬂunn OTHOCHUTEIbHOCTH [ anmuies. . . . BuGmiorexa LIOK
HEpIUaIbHBIC CHCTEMbBI OTCUCTA.
Pl . https://m.edsoo.ru/ff0c3be8
Ilepssiit 3ak0oH HproToHa



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

Macca tena. Cuina. IIpuHnun cynepno3unuu

9 cui. Bropoii 3akon HeroToHa miist bubmorexa HOK
. https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKH
10 Tperuit 3akoH HproToHa 1711 MaTepUaIbHBIX bubmmoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMHUPHOTO TAroTeHUs. Cuiia TSKECTH bubmnorexa [JOK
. IlepBast KocMHuYeCKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuina ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koadpunment tpenus. Cuna
13 COHpO"lI“)I/IBJIeHI/ISI H?))I? I[EI/I)KGHI/IE Tena Bubmorexa LIOK
https://m.edsoo.ru/ff0c3f76
B )KHJIKOCTH WJIU Ta3e
[ToctynaTenbHOE U BpalaTeabHOE JBUKECHHE
14 a0COIOTHO TBEPAOTO Tella. MOMEHT CHITBI. bubmmoreka [JOK
[Tiedo cuitbl. YcnoBust paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuanbHOM TOYKH, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. IMITyIbC CHUITBIL. bubmuorexa [JOK
3aKkOH COXpaHEHUs UMIyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHEC
Pa6ota u mourHoCTh cuitbl. Kunetuueckas
16 SHEPTHs MaTHelpI/IanLHOﬁ' Touku. Teopema 00 bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYEeCKOW SHEPTUU
[TorenmmanesHas sHeprus. [loreHunanbHas
SHEPTHs YIPYTO AehOPMUPOBAHHON bubmuorexa [JOK
17
npykuHbl. [loTeHIIMaIbHAS SHEPTUS TEIa https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIN
18 IToTeHIManbHBIE M HEMOTEHIIUATIBHBIC CUJIBI. bubmuorexa [JOK



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
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13b pa6OTBI HCTIOTCHIHUAJIBHBIX CHUJI C UBMCHCHUEM

MEXaHHYE€CKON SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUS MEXaHWYECKOU SHEPTUH

https://m.edsoo.ru/ff0c478c

Texnuka O6e3onacHOCTH B KabuHeTe (Ppru3nku

19 JlaGopatopHnas pabora «3yueHue 3akoHa
COXPaHEHUS MEXaHHUECKON YHEPTHI»

20 Kontponbras padota no teme «Knunemaruka. bubmuorexa [JOK
JlunaMuka. 3aKOHBI COXPaHEHUSI B MEXaHHUKE) https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-

21 KHHETHYECKON TCOPHUH. BpOYH}(I)BCiOG bubmuorexa LIOK

https://m.edsoo.ru/ffOc4dc2
newkenue. ubdysus
Xapaxkrep IBHKEHUS U B3aUMOECHCTBUSA
22 4acTHI] BeecTBa. Moienn CTpOSHHUsI Ta30B,
KHUAKOCTEH U TBEPIBIX TET
23 Macca monekyn. KonnuectBo BemecTsa.
[TocTostHHast ABoraapo

24 TermnoBoe paBHOBecue. TemnepaTypa u eé
u3Mepenue. [Ilkana remneparyp Llenscust

o5 WUneanpusiii raz 8 MKT. OcHoBHOE Bbu6nuoreka [JOK
ypaBuerre MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMIepaTypa Kak Mepa cpeaHei

26 KMHETUYECKOU 3He;)rmz I;[BI/I)KGHI/ISII) MOIJ)IGII[(yJI. bubmorexa LIOK

N https://m.edsoo.ru/ff0c511e
VYpaBHenue Mengeneesa-Knaneiipona

27 3akoH /lampToHa. ["'a30BbIC 3aKOHBI
TexHuka 6e30MmacHOCTH B KaOUHETE (PU3UKHU

28 JlabopartopHnast pabota "DKcrepuMeHTaIbHas
npoBepka 3akoHa ['eii-JIroccaka"

29 W3omporieccsl B McaTbHOM raze U uxX bubmmoreka [JOK



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rpaduuecKoe MpeaCcTaBICHIE

https://m.edsoo.ru/ff0c570e

30

BuyTpenHss sHEprus TEPMOAMHAMHYECKON
CHUCTEMBI U CHOCO6BI e€ n3MeHEHHS.

KomuuectBo TemnoTsl u pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UJECAILHOIO Ta3a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5952

31 Buapl Tenonepenaun bubmorexa [JOK
https://m.edsoo.ru/ff0c5¢c36
2 Koo nonnorm npn senmoncpesate. biorera LIOK
AnuaGarsniit mporece https://m.edsoo.ru/ff0c5¢c36
33 I1epBblil 3aKOH TEPMOAVMHAMUKH U €T0 bubmmoreka [IOK
NPUMEHEHHE K H30MIpoIieccam https://m.edsoo.ru/ff0c5efc
34 Heo6anTI/1M00TL MIPOIIECCOB B MPUPOJIE. bubmuorexa [JOK
Bropoii 3aKk0H TepMOIMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevicteus u KI1JI TerioBoit mammHz il/tlt?)znl(/);egzslj(?ﬁ /F0c600a
36 [uxn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI TEMI0IHEPTETHKH
38 Oo6o06matomuii ypok «MonekysipHast bubmmoreka [JOK
¢buznka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
| lonoepampein Swasea, Gonoms biorera LIOK
TePMOMHAMUKIL https://m.edsoo.ru/ff0c6a50
40 [TapooGpa3oBanue U KOHICHCAIIHSI. bu6mmoreka [IOK
Hcnapenue u kumeHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS 1 OTHOCUTEIbHAS BJIAYKHOCTD bu6mmoreka [IOK

BO3ayxa. HackienHslil map

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c570e
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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
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https://m.edsoo.ru/ff0c64d8

TBépnoe teno. Kpucrammnueckue u
aMmopdHbIe Tea. AHU30TPOIIHS CBOMCTB

bu6mmoreka [IOK

42 KpUCTAUTOB. JKUIKKMe KPUCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEpPHaJIbI
43 [InaBnenue u kpucraumsanus. Y gejbHast bubmmoreka [IOK
TeruioTa riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TEIIOBOTO OamaHca Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DJIeKTpu3anus Tell. DJIEKTPUUECKUH 3apsi. bubmuorexa [JOK
JIBa BH/a SJIEKTPHUECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
IIpoBOAHUKH, TUAIECKTPUKU U
46 HI())JIYHII[)OBOI[HiKI/I. 3aKIZ)H COXpaHEHUs bubmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aumoneiictBue 3apsiioB. 3akoH Kyiona. bubmmoreka [IOK
ToueuHBII YEKTPUUECKHIA 3apsi]] https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.
48 Hpnll.;unn cynepnosnulfn AJIEKTPUUECKUX bubmuorexa LIOK
N ; https://m.edsoo.ru/ff0c6df2
nosieit. JIunuu HanpsHKEHHOCTH
49 PaboTa cuit 3eKTpocTaTuYecKoro moJs. bubmmoreka [IOK
IMorenuman. Pa3HOCTH MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUDTIEKTPUKH B
50 anpeKTpI([)CTaTquiKOM nonIe. Bubmorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTh
. bu6mmoreka [IOK
>1 SeRTpoSMiocTs. Korercatop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIJIOCKOT0 KOHJEHCATOPA. bubmuorexa [JOK
52
DHeprust 3apsKEHHOT0 KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Texnuka 06e3onacHOCTH B KabuHeTe (pru3nku



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c72c0

JlaGopatopnas pabora "H3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHIMIT NEHCTBUS U IPUMEHEHNE
KOH/JIEHCATOPOB, KOMMMPOBAILHOTO anmnapara,
CTPYWHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3anTa. 3a3eMIIeHUE 3JIEKTPONpHOOpPOB

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.

Cuna toka. Hanpspokenne. ConpoTHUBIIEHUE.
3akon OMa it yyacTKa Lenu

56

TexHuka 6e30MmacHOCTH B KaOUHETE (PU3UKH
[TocenoBarensHOE, MapaieabHOE,
CMEIIaHHOE COCTMHEHUE IPOBOIHUKOB.
JlaGopatopHas paborta "IlocnenoBarensHoe

U mMapajiieJIibHOC COCAMHCHUC ITPOBOJHUKOB»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH [[>xoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

Texauka 6e30MmacHOCTH B KaOUHETE (PU3UKHU
3akon OMa 1Sl TOJTHOM (3aMKHYTOM )
3JeKTprYecKon nenu. KopoTkoe 3ambIKaHHeE.
JlaGopaTtopnas pabora «M3mepenne IAC
HcrouHnka Toka M €ro BHYTPEHHETO
CONMPOTUBJICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DeKTpOHHAs TPOBOJAUMOCTb TBEPABIX
METaJIJIOB. 3aBUCUMOCTh CONIPOTUBIICHUS

METaJIJIOB OT TeMIiepatrypbl. CBepXIpOBOIUMOCT

60

DnexTpuuecKkuil Tok B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITyYKOB



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

[TommynpoBOAHUKH, UX COOCTBEHHAS U

Bbu6nuoreka [JOK

61 . CBoif —0n- 1
npuMecHas mpoBoAuMocTh. CBoiicTBa P https://m.edsoo.ru/ff0c84ae
nepexo/a. [loaynpoBoJHUKOBBIE TPHUOOPHI
. DNEKTPUUECKUN TOK B pacn;opax " . BuGmorexa LIOK
K . K
pacmnaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHYIEC https://m.edsoo.ru/ff0c82ba
Kasi IMCCOLMALNS. DIEKTPOIIU3
. BnevKTqueCKHﬁ TOK B 1"333.3(. CamocTosiTens . BuGmiorexa LIOK
HBIH T HECAMOCTONTEIRHBII paspail https://m.edsoo.ru/ff0c84ae
Monnus. [1nazma
y SneKTI;quczzleor;pH%pZI 12 yceTpl?Iﬁc;TBa : . BuGmoreka LIOK
UX MPaKTUYECKOE MPUMEHEHHE. BUJI
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
bu6mmoreka [IOK
65 0606 i C) 1
ODIIATONIIH YPOK (IICKTPORMHAMIKS https://m.edsoo.ru/ff0c88be
o Ko;:pnogzﬂjﬂ pa6(v)T3a rellc() TeMee ;(I?HUGKZ}I)(OCTa . BuGmorexa LIOK
THKa. TOAHHBIN SJICKTPUY HH TOK.
p https://m.edsoo.ru/ffOc8a8a
ToKM B pa3iIMyHBIX Cpenax»
67 PesepBubIil ypok. O600maronmii ypok mno 1 bubmuorexa [JOK
temam 10 kacca" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronuii ypok mno 1 bubmuorexa [JOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJTACC

KoanuecTBO 4acoB

Ne Hdara DJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoasl  IIpakTnuec
n/n Bcero I YyeHus )azoBaTebHbIE Pecypchl
200ThI YOTBI
TexHuka 6€301MacHOCTH B KaOuHeTe (PU3UKH
1 IlocTossHHBIE MAarHUTHL U UX B3aUMOJSHUCT 1 0 bubmunoreka LIOK
BUe. MarauTHoe nose. BekTop MarHuTHOU https://m.edsoo.ru/ff0c9778
MHAYKIUU. JIMHUY MarHUTHOM MHIYKIIUU
MarauTHoe 1oJie IpOBOJHUKA C TOKOM.
2 O Opcrena Bsarl) oﬂe”c € MPOBO 1 0 bubmorexa OK
IBIT TeA. HMOJICHCTBHE TIPOB
peTea s pOBOA https://m.edsoo.ru/ff0c98fe
HUKOB C TOKOM.
Texunka 6€30IMaCHOCTH B KaOHHeTe PUUKHA
3 JIaGopartopnas pabora «Habmrone (i) 1 1 bubmorexa OK
TOpHAs Ta « JI HU
. paTopHasi p A https://m.edsoo.ru/ff0c98fe
IEHCTBHAS MAarHUTHOTO MO Ha TOK)
4 JlelicTBME MAarHUTHOTO MOJIS HA MIPOBOIHUK 1 0 bubmoreka [{OK
¢ Tokom. Cuita Amriepa https://m.edsoo.ru/ff0c9ac0
efCTBHE MArHUTHOTO I10JISI Ha JBUXK 0
5 A C 311 yiy 1 0 bubmunoreka LIOK
cs 3apspkeHHyro yactuny. Cumna Jlopena.
p y M p https://m.edsoo.ru/ff0c9df4
PaGora cunel Jlopenia
DnekTpoMarHuTHas MHAyKIus. [IoTok Bek
6 TOpa MarHuTHOW UHAYKIKUK. DJ1C uHIyK 1 0
. 3aKOH JIEKTPOMArHUTHON MHIYKIIUU
®dapanes
Texunka 6€30MaCHOCTH B KaOHHeTe PUUKHA
7 JIaGopartopHas pabora «3yueHue N e 1 1 bubmorexa OK
TOpHAs Ta «3ydenne aBIeHUs
paTopHasi p . Y https://m.edsoo.ru/ff0cal50
3JICKTPOMArHUTHOW WHTYKITUW
8 NHayKTHBHOCTD. SIBJICHHE CAaMOWHTYKIIHH. 1 0 but6mmoreka [IOK



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
https://m.edsoo.ru/ff0ca150

C CaAMOUHAOYKIH. 3Hepr1/1;1 MAarHuTHOTI'O I10JIA

KaTyIIKH C TOKOM. QHGKTPOMaFHI/ITHOG II0JIE

https://m.edsoo.ru/ff0ca600

TexHudeckue yCTpoiuCcTBa U UX PUMEHE
HUE: IOCTOSIHHBIE MATHUTBI, DJIEKTPOMAarHu
TBI, DJIEKTPOABUTATEIIb, YCKOPUTEIIH
JJIEMEHTAPHBIX YaCTULl, UHAYKIMOHHAS [1€Yb

10

O6o06maromuii ypok «MaraHuTHoe moJie.
DNIEKTPOMArHuTHAasE UHYKIHSD

but6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

11

KoHnTtponbHas pabota mo teme «MarHutHoe
noJie. DNEeKTPOMarHuTHasi MHAYKLIHSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

Texnuka O0ezomacHOCTH B KabuHeTe (HU3UKH
CB0OOIHBIE MEXaHHYECKHE KOJIeOaHN .
["apMonnueckue konebanus. Y paBHEHUE

MOHHWYECKUX Kojebanuii. [IpeBpamenue

snepruu. Jlaboparopnast padora "Onpenerne
HUE YCKOPEHHsI CBOOOTHOTO MaieHUs pu
IIOMOIIY MagTHHUKA"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

TexHuka 6€301MacHOCTH B KaOWHETe (PU3UKHU
JlaGopaTtopHnas pabora «McciaenoBanue
3aBUCUMOCTH ITEPHO/Ia MAITBIX KOJIeOaHMA
rpy3a Ha HUTH OT JJTUHBI HUTH  MacChl
rpy3a»

14

Koneb6arenbupiii kKOHTYp. CBOOOHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUS B
UeaIbHOM KOJIeOaTeIbHOM KOHTYDE.
AHaIIOTHSI MEXIY MEXaHHUECKUMH U
SJICKTPOMAariuTHBIMHA KOHe6aHI/I$IMI/I

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

15

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPTUH B UI€aJIbHOM KOJIe0aTEIIbHOM

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KOHTYpe

[IpencraBnenue o 3aTyxarmux KOIeOaHUIX
. BeIHYXIeHHBIE MEXaHUYECKUE KOJICOaH s

bubmunoreka LIOK

16 . Pe3onanc. BbIHYXICHHBIE 2IEKTPOMArHU https://m.edsoo.ru/ff0cbb86
THBIE KOJeOaHus
17 Tpancdopmarop. [IponsBoacTBo, nepenaya
U oTpebIeHNe AIEKTPUUECKOM SHEeprun
VYCeTpoiCTBO M MPAKTUYECKOE MPUMEHEHUE
18 3JIeIprI/I‘IeCKOF0p3BOHKa reHepgTopa bubnmorexa LIOK
" https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, TMHUN 3JIeKTponepeaayd
[lepemennslii Tok. CHHYCOHUIANbHBIN
19 [IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO Bu6muotexa [JOK
TOKa. AMIUTUTYTHOE U JICHCTBYIOIIEE https://m.edsoo.ru/ffOchd34
3HAYEHHUE CUJIbI TOKA M HAMPSHKEHUS
DKOJIOTUYECKUE PUCKH TIPH TPOU3BOJICTBE
20 37eKTpodHepruu. KyabTypa ncosib30BaHus
ANIEKTPOIHEPTHH B MTOBCETHEBHOMN XKU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. Ilepuon. Cxopoctb Bu6muotexa [JOK
pacrpoCcTpaHeHHsI U JAJTUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeynbie ¥ MPOIOIBHBIE BOTHBI
99 3Byk. CKOpOCTb 3ByKa. | pOMKOCTH 3BYyKa. bubnuoteka [JOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, X CBOMCTBA
23 " CKO[I))OCTI). [Ixana >IeKTPOMarHUTHBIX bubnmorexa LIOK
https://m.edsoo.ru/ffOccfe0
BOJIH
24 [IpuHIUIB paTUOCBSI3U U TETICBUACHHUS.

Passutue cpencrs cBsa3u. Paguonokanus



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

bubmunoreka LIOK

25 KonTtponsHas padora «KoneGaHust 1 BOITHBD: https://m.edsoo.ru/ff0cc6fe
IIpsiMonuHEHOE pacpOCTPaHEHHUE CBETA
26 Bpo;[HOpoz[HOﬁ CpIZDI[e.I’)TO‘-ISLIHHﬁ HUCTOYHHUK bubmmorexa LIOK
https://m.edsoo.ru/ff0cd350
ceera. Jlyu cera
OtpaxeHne cBeTa. 3aKOHBI OTPAKCHUS
27 CBGI")Fa. [TocTpoenue I/I3o6pa>f<e§m71 B bubmmorexa LOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
IIpenomnenue cBeta. IlomHOE BHYTpEeHHEE
28 oipamenne. [IpenenbHbIN yromn I'TO.EHOFO bubnmorexa LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKECHUS
TexHuka 6€301acHOCTH B KaOWHETE (PU3UKHU
29 JlabGopaTtopHas pabota «3mepeHue ﬁOKam bubmmorexa LIOK
https://m.edsoo.ru/ffOcd67a
TEJISl TPEJIOMJICHUS CTEKIIA
JIunzel. [TocTpoenue n3o0pakeHHi B IUH3E.
30 dopmyna TOII{)KOﬁ JII/IHSI:.I.I;BGJII/I‘-IGHI/IG bubmmorexa LIOK
HSE https://m.edsoo.ru/ffOcddle
TexHuka 6€301MacHOCTH B KaOWHETe (PU3UKHU
31 JlaboparopHas pabota «Onpenenenue
OIITUYECKOU CUJIBI U q)OKyCHOFO pacCTOAHUA
coOuparoIIen THH3bDY
TexHuka 6e30MmMacHOCTH B KaOWHETE (PU3UKH
32 Hucnepcus cBera. CloXXHBIN COCTaB OEJIOTO
ceeta. L[Ber. JlabopaTopHast pabota
«Ha0nronenne qucnepcuu cBETay
33 HNurtepdepentus ceera. {udpakmus ceera. bubnuoreka [JOK
JudpakiinonHas pemérka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTb CBETOBBIX BOJIH. bubmunoreka LIOK



https://m.edsoo.ru/ff0cc6f8
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

ITonspusanusa ceera

https://m.edsoo.ru/ff0cf02e

Onrtuueckue mpuOOpHl U YCTPOMCTBA U

3 YCIIOBUS UX 0€30IaCHOTO TPUMEHEHUS
['paHuIbl TPUMEHUMOCTH KJIaCCHUISCKOM
36 MIG)XEIHEKI/I. %OCTyJ‘IaTBI crenuraJbHON bubmorexa [IOK
https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEITHHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubnmoreka [JOK
3amMeicHrE BPEMEHU M COKPAIIEHNE JITTHHBI https://m.edsoo.ru/ffOcfad?2
DHEprus U UMITYJIbC PEIATUBHCTCKOMN
38 qacIT)HuLL CB;I’;,, MaCI():BI C JHEprueu u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPTHsI TOKOS
KonTtponbnas padota «Ontuka. OCHOBBI bubnuoreka [JOK
39 .
CIENHATBHON TEOPHUH OTHOCHTEITBHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyina [Inanka. Dueprus u Bubmuotexa [JOK
UMITyJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U HccnenoBanue Gorodddexra. bubnmoreka [JOK
Omeiter A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonkbl poTodrddekra. YpaBHeHHE
42 SﬁHMTegﬂa nn(l;(b(boma(b(gema. «Kpacnas bubnmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdpdexra
43 JaBnenue cBera. OnbiTel [1. H. JIeOGenena. bu6mmoreka [IOK
XuMHYECKOE NEUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue yCcTponuCcTBa U IPaKTUYECKOE
44 npuMeHeHue: (OoTOdIEeMEHT, (POToIaTUHK,
CoJTHEYHas OaTapesi, CBETO U0/
45 Pemenue 3agad mo reMe «IJIEMEHTEI but6mmoreka [IOK
KBAHTOBOM OITHUKH https://m.edsoo.ru/ff0d0302
46 Mogenb atoma Tomcona. OnbiTel Pezepdop bubmuoreka [JOK



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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https://m.edsoo.ru/ff0d0302

Jla TI0 paccesiHuio a-yactull. [Inanerapuas
MOJ€EIb aTOMa

https://m.edsoo.ru/ff0d091a

47 [Tocrynater bopa bubmmorexa LIOK
https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornoiieHue GoTOHOB MPU
48 nepeyxoz[e aToMma ¢ ozj{oro y(f)OBHSI BHGII))FI/II/I bubnmorexa LOK
. https://m.edsoo.ru/ff0dOafa
Ha Jipyroi. Buasl ciekTpos
BoaHoBEIEe cBOMicTBa yacTuIl. BOJIHEI 1€
bpoiina. KopnyckyasipHO-BOJIHOBO# bubnuoreka [JOK
49
nyanu3M. CIIOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITyuyeHue
OTKpBITHE PATMOAKTUBHOCTH. OTBITHI
50 Pesel;(bopni r)Ilo OTIPEICTICHUIO COCTaBa Bubmmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3TYUYEHHS
CgoiictBa anb(a-, 6era-, raMmma-u3ITydeHUs.
ol BiistHue paguoakTUBHOCTH Ha KUBBIE
Opra’Hu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA. MI30TOIBI.
52 Amf)(ba-pacfa;[. 3H€KTpOH§Hﬁ U TIO3UTPO Bubmmorexa IOK
b https://m.edsoo.ru/ff0d1162
HHBII OeTta-pacniaza. ['amma-n3znyyenue
DOHeprus CBSI3U HYKJIOHOB B szipe. S nepHbie
53 peakuuu. Snepusiii peaktop. [Ipodiemsr, bubmuoteka [JOK
MEPCIICKTUBBI, SKOJTOTHYECKHE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIIEPHOM SHEPreTUKH
DyieMeHTapHbIe YacTUulbl. OTKPBITHE
54 Mo3uTpoHa. MeTo bl HaOMIOCHUS U bu6mmoreka [IOK

WCTPALIMU AJIEMEHTAPHBIX YacTull. Kpyribrit

ctos1 «DyHIaMEeHTaIbHbIE B3aUMOICUCTBUS

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0fd2
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. EnuncTBO u3nveckoit KapTHHBI MUpay»

55

Bup 38é3aH0T0 HEOa. Co3BE3nusl, IpKUE
3Bé3I[BI, IIJIaHCThI, X BUAUMOC IBUKCHUC.
CoiHe4yHast cucTemMa

56

Counnie. ConHeuHast akTUBHOCTD.
Uctounuk sueprun CosiHIa v 3BE311

57

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3bI IVIaBHOU OCIEN0BATEILHOCTH.
Buytpennee crpoenue 38€311. CoBpeMEHHbIE
MIPEACTABIICHUS O POUCXOKIACHUU 1
spostronny CoJtHIA U 3BE3

58

Mineunsiii [1yTe — Hama ['anakTuka.
IMonoxxenue u nrxenne ConHua B ['amakTu
ke. ["anaktuku. YEpHbIE ABIPHI B A/Ipax
TIAKTUK

59

Bcenennas. Pa30eranue ranakruk. Teopus
bonbmoro B3peiBa. PennkroBoe usirydeHue.
MeraranakTuka

60

Hepemennsie mpoOieMbl aCTpPOHOMUU

61

KoHnTposbHas pabota «DJI€MEeHTBI aCTPOHO
MHUHU U aCTPOPUZUKIY

62

O6o6maromuii ypox. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAILHON 1
ATUYECKOH cdepax IesaTeIbHOCTH YeJI0oBeKa

63

O6o6maromuii ypok. Pons 1 mecto Gpusuku
U aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU
KapTHUHE MHUpa




O6o6mmaromuii ypok. Pois ¢pusndeckoii

64 Teopuu B GOPMHUPOBAHHUH MPEICTABICHUIN 1
0 usnueckor KapTUHE MHUpa
O06o6mmarmuii ypok. Mecto Gpuandeckoit
65 KapTUHBI MUpPa B 00ILEM psTY COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPE/ICTaBICHUI O
pUpoJIe
66 PesepBHbIil ypok. MarautHoe mose. 1
DNEeKTpOMAarHUTHASI WHTYKITUS
67 PezepBHbiil ypok. Ontuka. OCHOBBI 1
CTCUATBHON TEOPUH OTHOCHTEIBHOCTH
68 Pesepnsiit ypok. KBantoBas ¢gusuka. 1 Bubmuotexa [JOK
DJIeMEHTHI aCTPOHOMHUHU M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

» dusuka, 10 kmace/ Mskumes I'.51., bByxosnes b.b., Corckuit H.H. mox penaknueii
[MapdenTreBoit H.A., AkunonepHoe o6mmecTtBo «M3natensctBo «IIpocBemienuey

» dusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Yapyrua B.M. nox penakiueit
[MapdenTreBoit H.A., AkunonepHoe o6mmecTtBo «M3natensctBo «IIpocBemienuey

METOAUYECKHUE MATEPHUAJIBI IV YYUTEJIA

1. TS Msaxumes, b. b. byxosues, H.H. Cotckuit ®u3uka 10 k1. @usuka 10 kacc.
bazoBblit 1 yrinyOieHHbIi ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue, 2020

2. I'.4. Mskumes, b.b. byxosnes, B.M. Hapyrua ®u3zuka 11 kmacc. ba3zoBsiii u
yriayOsieHHbI ypoBeHb. YueObuuk. Mocksa. [Ipocsemenue. 2020

3. A.Il PeimkeBuu. COopHHEK 3a7a4 1o ¢usuke. MockBa, [Ipoda, 2005 - 2019 1.

4. Coopnuk 3ama4 no ¢pusuke st 9 — 11 xmaccoB. CocraBurens [.H. Crernanosa. M.:
«IIpocsemenuney», 1996 r.

5. 10.A. Caypos. ®usnka. [loypounsie papadorkn. 10 ximacc. [Tocobue ms
obmieoOpazoBarenbHBIX opranm3amii. Mocksa. [Ipocsemenue. 2015

6. HO.A. Caypo. ®usuka. [loypounsie pa3padorku. 11 xiacc. [Tocobue mis
00mreo0pa3oBaTeIbHBIX OpraHu3aluii. ba3oBelit u yriyOneHHbIH ypoBeHb. MOCKBa.
[Ipocsemenue. 2017 r.

7. COOpHHUK TECTOBBIX 3aJIaHUH ISl TEMaTHIECKOTO U HTOTOBOTO KOHTPOJIsl. Pusnka 10
kiacc. M.: «uremnext-Llentpy», 2004 1.

8. C.M. Aunpromeukns, A.C. CiryxaeBckuii. ®usnka. « KOHCTPYKTOP» CaMOCTOSTEBHBIX U
KOHTPOJIbHBIX padoT. 10 — 11 kmaccel.

9. Tlocobue mus yuureneit. M.: IIpocemenue, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HHTEPHET

Homep 1 — «Kiacc!nas pusmka»

Anpec pecypca: http://class-fizika.ru/

Homep 2 — «Poccuiickas anextponHas mkomnay (POIL)

pexxum qocryma: https://resh.edu.ru/for-pupil

Homep 3 - LECTA - [udposas miardopma it COBpEMEHHOM IIKOJIBI

Anpec pecypca: https://lecta.ru/ucheniku

HoMep 4 - OHnaifH-ypoku 1o ¢pusuke ot Kopnopaun «Poccuiickuii yaeOHUK
Anpec pecypca: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-
onlayn-uroki/

HoMmep 5 - OOpa3oBaTenbHBIN caliT A5 yunTeneil « Buneoypoku B MHTEPHET

Anpec pecypca: https://videouroki.net/

HoMmep 6 — Onnaita-mkona « THpoypox»

Anpec pecypca: https://school.infourok.ru/

HoMep 7 - oHnaitH-pecype «100urokov.ru»

Hcrounuk: https://100urokov.ru/o-kompanii

Homep 8 — Buaeoxoctuar RUTUBE, ctpanunna «®u3uka: mogoopka BUICO OHJIARHY



http://class-fizika.ru/
https://resh.edu.ru/for-pupil
https://lecta.ru/ucheniku
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/
https://videouroki.net/
https://school.infourok.ru/
https://100urokov.ru/o-kompanii

Anpec cTpaHuibl pecypcea: https://rutube.ru/tags/video/6128/

Homep 9 — «Ilogroroska k EI'D no ¢pusuke ot LllkonkoBo»

Anpec pecypca: https://2.shkolkovo.online/free/physics

Homep 10 — Iudposoit oOpazoBaTenbHBIN pecypc mis mKoi «SIKimace
Anpec pecypca: https://www.yaklass.ru/



https://rutube.ru/tags/video/6128/
https://2.shkolkovo.online/free/physics

