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IHHOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o ¢usuke 6a30BOro ypoBHS Ha ypOBHE cpelHero odmero odpa3zoBaHus pazpaboTaHa
Ha OCHOBE NOJIOXKEHUN U TpeOOBaHMI K pe3y/IbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMBl,
npeacraBieHHbx B ®I'OC COO, a takxe ¢ yuéroM (emepanbHOil pabodeil mporpaMMbl BOCIIUTAHHUS U
KOHUENIMK TpernojaBaHus yueOHoro mnpeamera «®Pusuka» B 00pa30BaTEIbHBIX OpraHU3AIUIX
Poccuiickoii @enepanuu, pean3yonux OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copnepxanue mporpamMmbl 1Mo (U3MKE HANpaBleHO Ha (POpPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyuatonuxcs 10—11 kinaccoB npu o0ydyennn ux (uszrke Ha 6a30BOM YPOBHE Ha OCHOBE
CHUCTEMHO-JICITEIbHOCTHOTO Moaxoa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusim GI'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, TMPEAMETHBIM U METAlpeIMETHBIM pe3ysibTaTaM OOydYeHHs, a TakKke
VYUTHIBAET HEOOXOJMMOCTh pealM3allid MEXKIPEAMETHBIX CBS3eH (PH3UKK C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMU TpeAMeTaMu. B Hell onpenemnsioTcs OCHOBHBIC LN U3y4eHUs (U3UKH Ha YPOBHE CpPEIHETrO
obmiero oOpa3oBaHMsl, IUIAHUPYEMble pE3yJIbTaThl OCBOEHHS Kypca (HU3UMKU: JTUYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [IJaHUpPYEMbIE pE3yJIbTaThl OCBOEHUS Kypca (U3MKKM Ha 0a30BOM YpPOBHE, B TOM 4MCIIE

IIpeIMETHBIE PE3YJIbTATHI 10 rojiaM 00yUEHUs;

e cozaep:xaHue yueOHOro npeamera «Pusnkay 1o rojgaM o0ydeHusl.

Odu3uka Kak Hayka O HauOolee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYMAas B KadyecTBE y4eOHOro
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKIAJ B CHCTEMY 3HAHHM 00 OKpYXarolleM MHUpeE.
[IkonpHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOIMIWK JUISi €CTeCTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB,
MTOCKOJIbKY (DM3MUYECKUE 3aKOHBI JIS)KAT B OCHOBE MTPOIIECCOB W SIBJICHUMN, M3y4aeMbIX XUMHEH, OMOJIOTHEH,
¢busnueckoii reorpadueil u acrponomueil. Mcrnons3oBanue u akTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUN
OTpe/IeNIsieT XapakTep M pa3BUTHE DPA3HOOOPA3HBIX TEXHOJNOTWHA B cdepe IHEPreTHKH, TPaHCIOoPTa,
OCBOEHHUSI KOCMOCA, IOJIyYE€HHUs HOBBIX MAaTEpHUalOB C 3a/JaHHBIMHM CBOICTBaMM U Jpyrux. M3yuenue
(U3MKK BHOCUT OCHOBHOM BKJIaJ] B (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOW KApTHHBI MUpa 00YJarOIIIXCS,
B (opMUpOBaHHWE YMEHHUIl MPUMEHSTh HAYYHBIH METOJ TO3HAHWSI TPU BBINOJHEHWHW HUMHU Y4eOHBIX
HUCCIeJOBaHUH.

B ocHOBY kypca hpu3uku A ypoBHS CpeIHEro oOIero o0pa3oBaHus MOJOXKEH Al UeH, KOTOpbhIe
MOYHO pacCMaTpUBATh KaK MPUHITUIIBI €70 TTOCTPOCHHUSI.

Hoes yenocmumocmu. B COOTBETCTBHM C HEH Kypc SBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCeX pa3fenoB (U3MKH, BKIOYAET KaK BOMPOCHl KJIACCHYECKOHM, Tak u
COBpEMEHHOM (pU3HUKH.

Hoesa cenepanusayuu. B coorBercTBUM C HeW Marepuan Kypca (GU3MKUH OOBEAMHEH BOKPYT
¢duzmdeckux Tteopuil. Bemymmm B kypce sBisieTcss (popMUpoOBaHUE MPEICTABICHUNW O CTPYKTYPHBIX
YPOBHSIX MaTe€puu, BEUIECTBE U TOJIE.

Hoesa eymanumapuzayuu. EE peanuszanus mnpeAmnonaraeT HCIONIb30BaHHE TyMaHUTAPHOTO
noTeHlrasna (PU3MYECKON HayKH, OCMBICIICHHE CBSA3HM Pa3BUTUS (PU3UKU C Pa3BUTHEM OOILECTBA, a TAKKE
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTUYECKUMH TIPOOIEeMaMH.

Hoes npuxnaonou nanpagnrennocmu. Kype pusnku npeamnonaraetT 3HakOMCTBO C ITUPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTUYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsl MOCPEICTBOM BBEICHHUS AJIEMEHTOB COAEPKaHMUs, MOCBSAIIEHHBIX
HKOJIOTMUECKHUM IpoOiieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHUEM TEXHUKU M TEXHOJIOTHUH, a
Takke 00CYKIEHUS MPOOIEM PAIlMOHATEHOTO MPUPOIONIONIB30BAHMS U SKOJIOTHUECKOM 0€30MacHOCTH.

CTep:KHEBBIMU DJIEMEHTaMU Kypca (PU3WMKH HAa YPOBHE CpeIHEro oOImero oopa3oBaHUs SBISIOTCS
¢busnueckue teopuu (popmHupoBaHHE NPEICTABICHUNA O CTPYKTYpE MOCTPOEHUS (PU3NYECKOW TEOpUH,
poyi hyHAAMEHTAIBHBIX 3aKOHOB M TIPUHITUIIOB B COBPEMEHHBIX MPECTABICHUSX O MPUPOJIC, TPAHUTIAX
MPUMEHUMOCTH TEOPHUIA, JJISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U TPOIIECCOB).



CuCTEeMHO-EATENBHOCTHBIM IMOAX0J B Kypce GU3MKU pealu3yercs Npexae BCero 3a CHér
OpraHU3alK SKCIIEPUMEHTAILHON AeATeNbHOCTH oOyuaromuxcs. [l 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCHOJIB30BAHUE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U JIaOOPaTOPHBIX PadoT,
KOTOpBIE B Mporpamme Mo ¢u3uke oObeAMHEHBI B OOIMIMK CIIUCOK YYCHHMUYECKUX IMPAKTHUYECKUX PadoT.
Bbinenenne B ykazaHHOM IepedHEe JIAOOPATOPHBIX pabOT, MPOBOAUMBIX JUIsl KOHTPOJS M OLIEHKH,
OCYILECTBIISCTCS YYaCTHUKAMU 00pa30BaTEIbHOIO MPOLecca UCXO0/d U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. IIpu >TOM oOecreunBaeTcsi OBIaJEeHHE OOYYAIOUIMMHUCS YMEHUSMH
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs, UCCIIEeT0BaHUS 3aBUCUMOCTEH (PM3UUECKUX BEJIMYMH M MOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bosibioe BHMMaHuE yAeseTcs PELICHUI0 PAcYETHBIX M KayecTBEHHBIX 3azad. Ilpum stom s
pacu€THBIX 3a7ay TNPUOPUTETOM SBISIOTCA 33Jaydl C SBHO 3aJaHHON (pu3MyYecKoW MOJENbIo,
II03BOJISIIOIINE IPUMEHSTh N3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3 OJHOIO pasjeina Kypca, Tak U
MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zieioB. [ KauecTBEHHbIX 3a/1a4 IPHOPUTETOM SIBJISIOTCS 3a/laHUs Ha
OO0bsICHEHUE MpPOTeKaHUsA (U3NYECKUX SIBJICHUH M IPOLIECCOB B OKpY’XKAaroOIIEH >KU3HHU, TpeOyromue
BbIOOpa (PU3MUECKOM MOJICNN JJISl CUTYalluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OI'OC COO k mMarepuaibHO-TEXHUYECKOMY OOECIECYCHHIO
y4eOHOro nporecca 6a30Bbli ypOBEHb Kypca (M3UKU Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus 10JIKEH
M3y4aThCsl B YCIOBMSIX NMPEIMETHOrO KaOMHeTa (PU3MKM WM B YCIOBHSX MHTETPHUPOBAHHOIO KabOMHETa
IIPEIMETOB €CTECTBEHHO-HAYyYHOro LMKiIa. B kabuHere QU3MKM JOJDKHO OBITH HE0O0XO0JuMOoe
nabopaTopHoe 00OpYAOBaHWE JJsl BBIOJHEHHS YKa3aHHBIX B MPOrpaMMe MO (PHU3HKE YYEHHUIECKHX
MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JleMoHCTpaloOHHOEe 000pyI0BaHHE (OPMHUPYETCSI B COOTBETCTBUU C MPUHLMUIIOM MHHHUMAJIbHOM
JOCTaTOYHOCTH W 00ECHEeYMBACT TOCTAHOBKY IEPEYMCIICHHBIX B IMPOrpamMMe IO (DU3HMKE KITFOUEBBIX
JNEMOHCTpALlMA  JUIsl  UCCJIENOBAHUS M3yYaeMbIX SIBJICHUH U IPOLECCOB, HMIHUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopaTtopHoe 00OpynOBaHHE JUIsI YYEHHMUECKUX IPAKTHUYECKHX paboT (opmupyercs B Buje
TEMaTUYECKHX KOMILJICKTOB M 00ECHeunBaeTCcs B pacy€re OJHOrO KOMIUICKTa Ha JIBYX OOYYarOIIMXCS.
TemaTnueckre KOMIUIEKTHI JJAOOPaTOPHOIO0 00OPYAOBAHUS JTOJKHBI OBITH NMOCTPOEHBI HA KOMILIEKCHOM
MCTOJIb30BAHUH AHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUjie HU(PPOBBIX T1a0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUSI (PU3UKU B 001IEM 00pa30BAHUH SBISIOTCSA:

e (opMHUpOBaHME HHTEpeca U CTpeMJIEHUs OOy4yaroIMXCsl K Hay4HOMY H3YUEHHIO MPUPOBI,

pa3BUTHE UX UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE MPEJICTABICHUNA O HAYYHOM METO/]IE TIO3HAaHUSA U (POPMUPOBAHUE HCCIIEA0BATEIBCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBJICHUSIM;

e (opMHUpOBaHME HAyYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHs] OCHOB CTPOEHHS MaTepHu
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DPU3HKH;

e (opmupoBaHue yMEHUN OOBICHATH SIBICHHS C MCIONb30BAaHUEM (PU3MUYECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTeNbCTB;

e (opmupoBaHuE HpeICTaBICHUNA O oM (UMKHU JJIS Pa3BUTUSA JIPYTMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3THX Iieneil obecreunBaeTcsl peleHueM CIIEeIYyIOUNX 3aJad B Mpolecce M3ydeHHUs

Kypca (U3UKU Ha YPOBHE CPEIHEro 00Iero oopa3oBaHMs:

e npuoOpeTeHHe CUCTEMBI 3HAaHUM 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSIX,
BKIIIOYAss MEXAaHWKY, MOJICKYISIPHYIO (U3HKY, DJEKTPOAWHAMHKY, KBAaHTOBYIO (GHU3UKY H
AJIEMEHTHI acTPOYU3UKY;

e (dopMHUpOBaHHE YMEHHI TPUMEHITh TCOPETUYECKHE 3HAHUS JJISI OOBSCHEHUS (PU3UIECKUX
SIBIICHHUI B IPUPOJE U JIJIsl IPHHSTHUS TPAKTUICCKAX PEIICHU B TOBCEIHEBHOM KU3HM,



® OCBOCHHME CHOCOOOB pEICHUs PA3JIMYHBIX 337ad C SIBHO 3aJaHHOM (U3UYECKOH MOMAEIbIO,
3aad, MOJPa3yMEBAIOIIUX CaMOCTOSITENIFHOE CO3JaHne (PU3MYECKOW MOJENH, aJeKBATHON
YCIIOBHSIM 33]1a4H;
e TOHMMaHWE (UBMYECKHMX OCHOB W MPHUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB W
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;
® OBJIQJICHUE METOJIaMH CaMOCTOSITEIPHOTO IUIAHUPOBAHHMS W TPOBEACHUS  (PU3UUCCKUX
OKCIEPUMEHTOB, aHajlW3a W HHTEPIpEeTaluy HH()OpPMAIUK, ONpEACICHUsS TOCTOBEPHOCTH
MOJTyYEHHOTO PE3ybTaTa;
® CO3/IaHWE YCIIOBHH JUISI Pa3BUTUS YMEHHH IPOEKTHO-HUCCIICAOBATEILCKOM, TBOPYECKON
JeSITeTbHOCTH.
Ha u3ydenne ¢usuku (0a30BBIl YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro 0Opa30BaHUS OTBOJIUTCS
136 gacoB: B 10 kiacce — 68 gacoB (2 yaca B Hezeno), B 11 kimacce — 68 vacoB (2 yaca B Henenio).
[Ipeuiaraemerii B mporpaMme mo (Qu3MKe MepedyeHb JTa0OpaTOpPHBIX W MPAKTHYECKHX padoT
ABIISICTCS PEKOMEH/IOBAaHHBIM, YYUTENb JeJaeT BbIOOp MPOBEACHUS JIAOOPATOPHBIX pAabOT M OMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YYarOIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KITIACC
Pa3nea 1. ®@usnka U MeTOAbI HAYYHOI'O NIO3HAHUS
®uzuka — Hayka o npupone. HaydHble MeTOAbl MO3HAHUS OKpyKaromero Mupa. Pomb

IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (Gpu3NUeCcKuX SBICHUNA U mpoiieccoB. Hayunbie rumoTe3bl. GU3NYECKUE 3aKOHBI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pUHIIMIT COOTBETCTBUSI.

Ponb 1 MecTo ¢usuku B pOpMHUPOBAHUN COBPEMEHHON HAYYHON KapTHHBI MHpPA, B MPAKTUYECKOM
NeSITeNIbHOCTH JIIOJIEH.

Jlemoncmpayuu

Amnanorosblie U U(PPOBBIE U3MEPUTEIBHBIE TPHOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBuxkeHUE. OTHOCHTEIIBHOCTh MEXAHHWYECKOro JBmKeHus. Cucrema oOTcuéra.
Tpaektopus.

[lepemernienue, CKOpPOCTh (CpeaHsst CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOPEHUE MaTepHUaIbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopaAuHaT. Cll0’KeHHE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TMpsAMOJUHEHHOe JBWxKeHue. ['paduxu 3aBuCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELIEHUSI MaTePUaIbHON TOUKH OT BPEMEHHU.

CBoboaHoe najzeHue. Y cKkopeHrue cBOOOIHOTO MaIeHusl.

KpuBonuneiinoe nemxeHue. [[BHKeHHE MaTepUAIbHOM TOYKH IO OKPYKHOCTH C MOCTOSIHHOM IO
MOJYJI0 CKOPOCTBbIO. YTJIOBas CKOpPOCTb, JWHEWHas cKopocTh. llepwoxg u wyactora oOpaleHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHUAOMETP, IBUKEHUE CHApAJIOB,
LICIIHBbIE U PEMEHHBIE IIEpeayu.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUS.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHNUS MTHOBEHHON CKOPOCTH.

HccnegoBanue COOTHOMIEHUSI MEXAY MyTSAMU, TPOUIEHHBIMU TEJIOM 32 MOCIIEIOBATEIbHbIE PABHbBIE
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yuenne nBukeHUs MapUKa B BI3KOU KUIKOCTH.

N3yuenune nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuaiun orHocutenbHOCcTH ['anmuned. Ilepseiit 3axkoH HproroHa. MHepuuanbHble CHUCTEMBI
OTCY€Ta.

Macca Tena. Cuna. [Ipunmun cynepno3unuu cui. Bropoit 3akoH HeroToHa mjisi MatepualibHOM
Touku. Tpernii 3akoH Hpl0TOHA 17151 MaTepUAJIbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, ckonbxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIBXKEHUS B cuia TpeHus nokos. Koaddumuent tpenns. Cuna conpoTUBIICHHSI TIPH IBIKCHUH Teja B
AKUJKOCTHU WM rase.

HOCTyTIaTCJ'IBHOe " BpalllaTCIIbHOC ABHUIKCHUC a0COJIFOTHO TBép,[[OFO TCIa.



MOMEHT cuiIbl OTHOCUTEIBHO OCH BpauieHus. [1nedo cuisl. Y citoBus paBHOBECHS TBEPAOTO TeEA.
TexHnYecKne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: OAIINITHUKH, IBH)KECHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHue Macc B3aMMOJECHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTb CUJIBbI YIIPYTOCTH OT Je(OpMaLUu.

Hesecomocts. Bec Tena rpu yCKOPEHHOM MOABEME U NTAJICHUH.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Teya. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenue nBmxeHus: Opycka Mo HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINX B TIPY>KUHE M PE3WHOBOM 00pasie, OT
ux aepopManuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPLOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonbvl coOXpaHeHUA 6 MeXAHUKE

Nmnyneec maTtepuanbHONM TOYKM (Tena), CUCTEMBl MaTepuaibHBIX ToueK. VMIylnbc Cuilbl U
U3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYlbca. PeakTuBHOE ABM)KEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaabHOM Touku. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[lorenunanpHas sHeprus. [loTeHnManpHas >3Heprus ynpyro aepopMHUpPOBAHHOW NPYKUHBI.
[TorennuanbHast SHEprus Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuanpHble U HEMOTEHUUANbHbIE cUiIbl. CBA3b pabOTHl HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOIN 3HEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM HEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnuyeckue ycTpoiicTBa U MPAaKTUYECKOE MPUMEHEHUE: BOJOMET, KONEP, NPYKUHHBIA ITUCTOJET,
IBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

Ilepexoa MoTeHIMATLHON YHEPTUU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydeHnne abCoOMOTHO HEYNIPYTOTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C M3MEHEHMEM MEXaHMUYECKOW PHEpPruu Tejla Ha IpHUMepe
PacCTSKEHUS] PE3UHOBOTO XKIyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOIMHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpHMM M HUX OINBITHOE OOOCHOBaHUE.
bpoynoBckoe apwxkenue. [duddysus. Xapakrep IBHKEHUS W B3aUMOACUCTBUS YaCTHUI] BEIIECTBA.
Monenu cTpoeHus Ta30B, KHUJIKOCTEH U TBEPABIX TEJ U OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE ATHX
Mozenen. Macca u pazmepsl Mosiekyin. KomnuectBo Benectsa. Ilocrosanas ABoraapo.

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

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUN UAECATBHOTO
raza. AOCOJNIOTHas TemrepaTypa Kak Mepa CpeqHell KMHETHMYeCKON SHEpruu TEMIOBOrO JABMXKEHUS
yactul rasza. [llxana tremneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianelpona.
3axoH [lanbroHa. M30mpoiiecchl B H1ealbHOM T'a3€ ¢ MOCTOSHHBIM KOJIMYECTBOM BeriecTBa. ['paduyeckoe
MpeJCTaBICHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.



TexHuueckue ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOUINE AUCKPETHOE CTPOCHHE BELIeCTBA, (POTOrpaduu MOJIEKYJ OpraHHYECKUX
COCIMHECHUM.

OmnbiThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBU>KEHUS.

Mogens onbita LltepHa.

OnpIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Moznens, HIUTFOCTpUPYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyZa.

OneIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€ATIBbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHre Macchl BO3yXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpeHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXK]y ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO Tra3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckasi cuctemMa. BHyTpeHHss SHeprus TepMOAMHAMHYECKON CUCTEMBI U CTIOCOOBI €€
n3MeHeHus. KomuuectBo TermioTsl u pabota. BHyTpeHHssT SHEprust 0JJHOATOMHOTO HJIEAIBbHOIO Tasa.
Bunel Temionepenayun: TEIONPOBOJHOCTD, KOHBEKIIMS, U3Iy4eHHE. Y IebHAs TEIUIOEMKOCTD BELIECTBA.
KonnuecTBo TEII0ThI pH Tejionepeaaye.

[Tonstne 00 ammabatHOM mporecce. IlepBblii 3akOoH TepMoAWMHAMHKH. [IpUMEHEHHE IEepBOTO
3aKOHa TEPMOAMHAMUKH K u3ompoleccaM. ['paduueckas nHrepnperanus paboThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatumMocThs NpoueccoB B IpUPOJE.

TernnoBbie MamuHbl. [IpuUHIMNBL AEHCTBUS TEIIOBBIX MamuH. [IpeoOpa3oBanusi SHEpruu B
TeroBelX MamuHax. Koadduument momnesnoro aperictBus TterutoBoi Mammubel. ukn Kapro m ero
KO3 QULHEHT M0JIE3HOT0 AEHCTBUSA. DKOJOTHUECKUE TPOOIJIEMbl TEIJIOIHEPI€TUKU.

TexHnuyeckue ycTpolcTBa M INPAKTUYECKOE NPUMEHEHHE: ABUIaTelb BHYTPEHHETO CrOPaHUS,
OBITOBO XOJOAMIBHHUK, KOHIAUITUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW HEpPruu Telsa MPpH COBEPIIEHUH pabOThl: BBUIET MPOOKU U3 OYTHUIKU MOA
JeWCTBUEM  CXKaTOro  BO3JyXa, HarpeBaHue H¢upa B JATYHHOH TpyOke NyTEM  TpeHUs
(BuICOIEMOHCTpAITHS ).

W3meHnenne BHyTpeHHEHN 3Hepruu (TemMnepaTypsl) Tejla Ipy TeIuionepeaaye.

OnbIT o aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTeNsl BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUTaTEJsl.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpazoBanne u KoHJeHcauus. VcnapeHue u KumneHue. AOCONIOTHAas M OTHOCUTEIbHAs
BJIQXKHOCTh Bo3ayxa. HacelmeHHsli mnap. VYienbHas TemuioTa mnapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIIEPATypPbl KUTIEHUS OT AAaBJICHUS.

Teépnoe Teno. Kpucramumyeckue u amopgHbie Tesa. AHM30TPONHS CBOHCTB KpUCTaLIoB. JKuakue
kpuctaiasl. CoBpeMeHHble MaTepuaisl. [lnaBienne n kpuctannuzanus. Y aeapHas TEIUIOTa IUIABICHMUS.
CyOmmmartusi.

VYpaBHeHHE TEIJIOBOTO OaaHca.

TexHnuyeckue ycTpoiicTBa M NMPaKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTUH MOITY4YEHHs] COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.



Habnronenne HarpeBaHus U MJIaBICHUS KPUCTAILTHYECKOTO BELIECTBA.

JleMoHcTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENBHOU BIIAJKHOCTH BO3yXa.

Pa3znea 4. JjekTpoauHaMuUKa

Tema 1. Inexmpocmamuka

OnexTpuzauus Tei. DJeKTpudeckuil 3apsa. JBa Buaa snexkTpuueckux 3apsanoB. IIpoBoanHukw,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAHEHUs AIEKTPUUECKOTO 3aps/a.

B3aumoneiicteue 3apsanoB. 3akoH Kyiona. To4yedHBI 3JIEKTPUYECKUN 3apsii. DJIEKTPUUECKOE
nosie. Hanpspk€HHOCTD aiiekTpuyeckoro noiid. [IpuHnmn cyneprno3unuu 3ieKTpudeckux nosei. Jlununm
HaNpPsKEHHOCTH AJIEKTPUYECKOTO TT0JISL.

Pabora cun snexrpocraTuueckoro mois. Ilorenuman. Pasnocts moreHmmanos. IIpoBogHuKN u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM M0J€. J(uanekTpuyeckas NpoOHUIAEMOCTb.

Onekrtpoémkocth.  KoHzmeHcarop.  DneKTpOEMKOCTh  IUIOCKOIO  KOHJEHCATOpa.  ODHEprus
3aps’KEHHOI0 KOHJIEHCATOopA.

TexHuueckue ycTpolcTBa W IPAKTUYECKOE MPUMEHEHME: DIJEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3all[UTa, 3a3€MJICHHUE AJIEKTPONpPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN arapar,
CTPYMHBII IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIMUIT ACUCTBUSA IEKTPOMETPA.

B3auMopeiicTBrue Ha3IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DNeKTpocTaTUYECKas 3allluTa.

JIMBIIEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTbD 3IEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPA OT IUIOIIA/IU IIACTUH, PACCTOSTHUS MEX]Y
HUMU U IUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmosannwtii 3n1ekmpuyeckuil mok. Toku 6 paznuynvix cpedax

DNEeKTpUUECKUH TOK. YCIIOBUS CYLIECTBOBAHMS 3JeKTpuueckoro Ttoka. Mcrounukum toka. Cuna
ToKa. IIoCcTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma aJ1g yyacTka Henu.

DNeKTpUUecKoe CONPOTHUBIEHUE. YJIEIbHOE CONpOTHBIEHHE BemlecTBa. [locienoBarensHoe,
MapajuIeIbHOE, CMEIIAHHOE COEIMHEHUE MIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIHOCTD 3JIeKTPUYECKOT0 TOKA.

DNEeKTPOABUKYIIAs CUJIA U BHYTPEHHEE CONPOTUBIECHUE UCTOYHUKA TOKA. 3aKOoH OMa JiJIsl OJTHOM
(3aMKHYTOM) 25iekTpuueckoii nemu. Koporkoe 3aMbIkanue.

DneKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJUIOB. 3aBHCHUMOCTb COMPOTHBIICHHUS METAJJIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKnuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MpPUMECHAasi MPOBOJUMOCTh MOTYNPOBOJHUKOB. CBoiicTBa p—N-
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI.

DNEKTPUUYECKUH TOK B PacTBOPax M pacijiaBax IEKTPOJIUTOB. DIEKTPOIUTHUECKAs AUCCOLUALIMSL.
DneKTpoNu3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HecaMOCTOSTeNbHbIN pa3psa. Monuus. [lna3ma.

TexHuuyeckue ycTpoiicTBa M TMPAKTHUUECKOE IPUMEHEHHE: aMIIepMETp, BOJBTMETP, pPEOCTarT,
WUCTOYHUKU TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHbIE MPUOOPBI, TEPMOMETP



COIIPOTHBIICHUS, BaKyyMHBIH IHOJA, TEPMUCTOPBI U (POTOPE3UCTOPHI, IOIYNPOBOAHUKOBBIA MO,
rajbBaHMKa.

Jlemoncmpayuu

N3mepenue cuipl TOKa U HAMIPSIKEHMUSL.

3aBUCUMOCTb COIIPOTHUBIICHHS LIMIMHIPUYECKUX NMPOBOAHUKOB OT JJIMHBI, IJIOMIAJH ITOIEPEUHOrO
CEUeHMsI U MaTepHaa.

CMmeniaHHO€ COEJUHEHHUE ITPOBOJHUKOB.

[Ipsimoe n3mepenue 3neKTpoABUKYIIEH cuiibl. KOpoTkoe 3aMbplkaHUE ralbBaHUUECKOT0 3JIEMEHTA U
OLIEHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBUCHUMOCTb COIIPOTHUBIICHHS] METAJIIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSAS IPOBOJAUMOCTb JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 31eKTpoaABMKYIIEH CUiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habmtonenue snextpoinusa.

MexnpeamMeTHbIe CBSI3H

N3yuenune xkypca ¢usuku 6azoBoro ypoBHA B 10 Kjacce OCYIIECTBIAETCS C  y4ETOM
COZIePIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMAaTHKH, OMOJIOTUH, XUMHUH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemuvie nousimus, CBSI3aHHbIE C U3yYEHHEM METOJIOB HAYYHOI'O IO3HAHHUSA: SIBIICHHE,
HAy4YHBIH (aKkT, TUmnoresa, (QU3MUECKas BEIWYMHA, 3aKOH, TEOpHUs, HAONIOJEHHE, HKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelieHHe CUCTEMbl ypaBHEHUH, JMHeWHas (yHkuus, napaboina, rumepbosa, Ux
rpadMKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MIPOEKIIMM Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonozus: mexannyeckoe ABM)KEHUE B KUBOH mpupone, nuddysus, ocMoc, TEII00OMEH KUBBIX
OpPraHu3MoB (BUbI TEIUIONEpEIadt, TEMJIOBOE PAaBHOBECHUE), DIICKTPUUECKHE SIBJICHUS B )KUBOM MpHUpO/IE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHNE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, AJIEKTPUUYECKHE CBOWCTBA METAIJIOB,
ANEKTPOJIUTUYECKAS TUCCOIMAIIMSI, TaJIbBaHHKA.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPhI, 6ApOMETp, TEPMOMETP.

Texnonoeus: ipeodpazoBaHKe ABMKEHUM C UCTIONIBb30BAaHUEM MEXAHU3MOB, YUET TPEHHS B TEXHUKE,
MOJIIUITHUKY, HCIIOJIb30BaHUE 3aKOHA COXPAHEHMsI MMITYJbCa B TEXHHUKE (pakeTa, BOJOMET U JIpYTHe),
JBUTATEIb BHYTPEHHEro CropaHus, IapoBas TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH TOIY4YEHHsI COBPEMEHHBIX MaTEpUaOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,
AJIEKTPOCTATUYECKAs ~ 3alluTa, 3a3eMJIEHHE 3JIEKTpONpHOOpOB, KCEPOKC, CTPYHHBIH MpPUHTE,
AJIEKTpOHArpeBaTesibHbIe IPUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHKA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

OcBoenue yueOHoro npeamera «Pu3uka» Ha ypoBHE CpeaHero oOmiero oopasoBaHus (0a30BbIi
YPOBEHB) TOJDKHO OOECIICYUTD JIOCTUKCHUE CIECIYIOUINX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yIIbTaThl OCBOCHHUS Y4eOHOTO mpeaMeTa «PU3uKay TOIHKHBI OTPaXKaTh TOTOBHOCTh
U CIIOCOOHOCTH 00yYaroIuXcsi pyKOBOACTBOBAThCA CHOPMUPOBAHHON BHYTPEHHEH MO3UNKEH JTMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAIlMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM [EHHOCTSIM POCCHUHCKOTO OOINECTBa, pACIIMPEHUE KU3HEHHOTO OIbITa M OIBITa
JEATENILHOCTH B MPOLIECCE PeaM3allii OCHOBHBIX HANpaBJICHUH BOCHHUTATEIbHOH JEATEILHOCTH, B TOM
YHCIIe B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh TPAKIAHCKON TO3ULIMU OOYYAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBA;

NPUHATHE TPAJUIMOHHBIX O0IIEYEIOBEYECKUX T'YMAHUCTHYECKUX U IEMOKPAaTHYECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JICATEIBHOCTh B HHTEPEcax IpakJIaHCKOro 00IIecTBa, y4acTBOBATh
B CaMOYIIpaBJICHNH B 00pa30BaTeIbHOW OpTraHU3aINH;

YMEHHE B3aMMOJCHCTBOBATh C COLUAIBHBIMA MHCTUTYTAMU B COOTBETCTBHM C MX (DYHKUUSMH H
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOM J1eSTETbHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUSI:

cOpPMUPOBAHHOCTH POCCUHCKON IPa)kJaHCKOH UICHTUYHOCTH, MATPHOTHU3MA,;

[IEHHOCTHOE OTHOIIEHHE K T'OCYAAapCTBEHHBIM CHMBOJIAM, JOCTIKCHHSM POCCHUICKHX YYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CMOCOOHOCTh OLIEHUBATh CHUTYalMI0 W TNPUHUMAThb OCO3HAHHBIE PEIIEHUs, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIJa B TOCTPOEHHE YCTOMYUBOTO OYIYyIIETO;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpY, BKIIOYas 3CTETUKY HAY4YHOTO TBOPYECTBA, INPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/10BOT0 BOCTIUTAHUS:

UHTEpEC K pa3IuyHbIM cdepaM MpodhecCHOHATBHONU NeSTeNbHOCTH, B TOM YHCIE CBA3aHHBIM C
Gu3MKOM M TEXHUKOH, YMEHHE COBEpIaTh OCO3HAHHBIM BHIOOP Oymaymiel npodeccuu U peaan30BHIBATH
COOCTBEHHBIC )KU3HECHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUI0 W c€aMOOOpa3oBaHHI0O B oOjacT (QU3MKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh  JKOJOTHMYECKOW  KYJBTYPHI,  OCO3HaHHWE  TJO0ATBHOTO  Xapakrepa
AKOJIOTMUECKUX MPOOIIeM;

IUTAHUPOBAHHE U OCYILECTBIICHHE JEHCTBUH B OKpYKalOLIeW cpele Ha OCHOBE 3HAHMs Liejel
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAEATENIbHOCTH HKOJOTHMUYECKOW HANpaBJICHHOCTH Ha OCHOBE MMEIOIIMXCS
3HaHUU 1o pu3HKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:



c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BHUTHS
(bU3UYECKO HAYKH;

OCO3HAHHUEC IICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCEC HUIYUCHUA (I)I/I?)I/IKI/I
OCYHICCTBJIATD IMMPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIbHOCTL HHAUBUAYAJIBHO U B I'PYIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS
ba3soBble Jlornyeckue 1eMcTBUSA:

CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTyaIH3UPOBaTh IPOOIIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIpEeCIATh LENU AesITeIbHOCTH, 3a]]aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B pacCCMaTPUBAEMBIX (DU3HUECKUX SBICHUSX;

paspabarbiBaTh IUIaH pEIIEHHUS MPOOJIeMBbl C y4YETOM aHalIM3a UMEIOIIUXCS MaTepHabHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCUTH KOPPEKTUBHI B JI€ATEIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB ILIEJSIM, OLICHUBATDH
PHUCKHU NOCIEACTBUN NEATENbHOCTH;

KOOpJAMHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSX pEAIbHOIO, BUPTYAJIbHOTO W
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBble uccienoBarebckue 1eiCTBUS:

BJIa/I€Th HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU MTOHATHAMHU U METO1aMU (PU3UYECKON HAYKH;

BIIa/IETh HABBIKAMH yue€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM AESITeNbHOCTH B 00NacTH (pU3MKH,
CIOCOOHOCTBIO U TOTOBHOCTBHIO K CaMOCTOSITENIbHOMY IOMCKY METOJIOB pelIeHHUs 3a1ad (hU3M4ecKOoro
COJIepKaHusl, IPUMEHEHUIO PAa3JINYHBIX METOJ0B IO3HAHMUS;

BJIQJIETh BHUJAMU JEATEIBHOCTH IO TMOJIYYEHMIO HOBOI'O 3HAaHMs, €ro HHTEpIpETaluHy,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3UYHBIX y4eOHBIX CHUTYallMsiX, B TOM YHCJIE TPU CO3JaHUH
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJIATh IIPUUMHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJIM3UpPOBaTh 3aJady, BBIIBUraTh T'MIIOTE3Y €€
pellIeHns, HAaXOIUTh apryMEHTHl JUIsl JO0Ka3aTeJbCTBA CBOMX YTBEP)KIACHHM, 3a7aBaThb HapaMeTpbl U
KPUTEPUHU PELLICHUS;

aHAJIN3MPOBATh IOJIyYEHHBIE B XOJ€ PELICHMS 3aJaud pe3yJbTaTbl, KPUTUYECKH OLICHMBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBUSX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a/1a4ll B 00pa30BaTEIbHOMN JIEATEIbHOCTH, B TOM UHUCIIE
IIpU U3YyYEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OMBIT;

YMETh MEPEHOCUTD 3HAHUS 10 PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 Pa3HbIX MIPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEU, TIPEJIaraTh OPUTMHAIbHbIE MTOAXOAbl U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 33J]auHl, OMYCKAIOIIUE aJbTePHATUBHBIEC PELICHHUS.

Pabora ¢ undopmanmeii:

BJIa/IETh HAaBBIKAMH IOJIy4YeHUs MHPOpMauu (PU3UUECKOrO COJEp’KaHUS U3 MCTOUYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBJIATh TIOWCK, AaHaJU3, CHUCTEMAaTH3alUI0 M HWHTEPIPETALUIO
nH(OpMAaILIUY Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIb30BaTh CPEACTBA HMH(MOPMAIMOHHBIX M KOMMYHHMKAI[MOHHBIX TEXHOJIOTUH B pEUIeHUU
KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OpPraHU3allMOHHBIX 3a7ad C CoOOJIOJeHHEeM TpeOOoBaHMIA
SPrOHOMHUKH, TEXHMKH O€30MacCHOCTH, TUTHUEHBI, PecypcocOepexeHus, MPaBOBbIX M ITUYECKHX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MaCHOCTH;



CO3/1aBaTh TEKCThl (PU3UUYECKOrO COJIEpKaHUS B pazNUYHbIX ¢dopMaTax ¢ y4y€TOM Ha3HAUYECHUS
nH(OpMaLIUY U 1IeJIeBOI ayAUTOPUH, BEIOUpAs ONTUMANBbHYIO (hOpMY MPEICTABICHUS U BU3YAIU3AIUH.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBHUSA:

OCYILLECTBIIATh OOLEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh PEAIOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMAr4aTh KOH(IMKTHI;

pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHyaTbHOH paboThI;

BbIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBMHA ¢ Yy4€TOoM OOIIMX HMHTEPECOB MU
BO3MOXXHOCTEH KaXKJI0T0 4JI€Ha KOJUIEKTHUBA;

IIPUHUMATD LIEJIM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JEHCTBUS 110 €€
JOCTH)KCHMIO: COCTaBIIATH IUIAH JCWCTBUM, pacHpeneisaTbh polIM C Y4ETOM MHEHUH YYaCTHHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOM padoThI;

OLIEHUBATh KayeCTBO CBOEr0 BKJA/Ja M KaXJOI0 y4aCTHMKA KOMaHIbl B OOIIMH pe3ynapTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHMBATh MJAEU C TO3ULUM HOBHU3HBI, OPUTHMHAILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPATErMYECKOE IOBEACHHUE B Pa3JIMYHBIX CUTYalHUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1€l CTBUA
Camoopranmszaums:

CaMOCTOSITEIILHO OCYIIECTBIISITH IIO3HABATEIBHYIO JISATEIBHOCTL B 00J1aCTH (DU3HKHU M ACTPOHOMHUH,
BBISBJISTH MPOOJIEMBI, CTABUTH U (DOPMYIIHPOBATH COOCTBEHHEIC 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATH IJIaH PEIIECHUs PACUETHBIX U KAUECTBEHHBIX 3a/1a4, I1JIaH BBIITOJIHEHHS
MPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHU;

JaBaTh OIIEHKY HOBBIM CUTYalIUSIM;

pacHIupsITh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMUHBIX MPEOYTCHUIM;

JIeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh MIPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (DOPMUPOBAHUIO U TMPOSBICHUIO APYIUIIMA B OOJACTH (PU3UKH, IMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHUBBI B JIESITEIbHOCTh, OILICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BJIAJICTh HABBIKAMHU TIO03HABATEIbHOM pedIeKcuM KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBHN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHHIA;

WCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATH PEIICHHS TI0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX TP aHATIN3€ PE3yIbTAaTOB JACSITEIHHOCTH,

MIPUHUMATD Ce0sl, MOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mponiecce mocTrkeHns IMYHOCTHBIX PE3yJbTaTOB OCBOCHUS TPOTPaMMBbI TI0 (DU3UKE I YPOBHS
cpenHero ooOmero oOpa3oBaHHsl y OOYYArOIIMXCS COBEPIIEHCTBYETCS ASMOIMOHAIBHBIN WHTEIIEKT,
MpeIoIararomii chOpMUPOBAHHOCTE:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOITMOHAIBHOE COCTOSTHUE, BUJICTH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU dYMOIMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ce0e;



CaMOPEryJIMPOBaHUS, BKIIIOUYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh alalTUPOBATHCS K YMOLMOHAIBHBIM U3MEHEHHSIM U IIPOSIBIIATH TMOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIIOUYAIOLIEH CTPEMJIEHUE K JOCTUKEHMIO LIEJIH U YCIEXY, ONTHUMHU3M,
MHUIMATUBHOCTh, YMEHUE JIEHICTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIIATUH, BKJIHOYAIOLIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE JPYI'HX, YUUTHIBATh
€ro MPH OCYIIECTBICHUH OOILICHHS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COILIMAJIBHBIX HaBBIKOB, BKJIIOYAOLINX CIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C APYTHUMH JIFOJbMH,
3a00TUTHCS, IPOSBIATE UHTEPEC U pa3peliaTb KOHQIIUKTEI.

NNPEJMETHBIE PE3YJIbTATHI

K xonny o0y4yenus B 10 ki1acce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha MpUMepax pojib U MeCTO (U3UKU B (POPMUPOBAHMM COBPEMEHHOH HayuyHOH
KapTUHbl MHpa, B Pa3BUTHM COBPEMEHHON TEXHUKM M TEXHOJIOTUH, B NPAKTUYECKOH JesATeNbHOCTH
JTIIOJICH;

YUUTHIBaTh TPAHULIBI NPUMEHEHHUS M3YyYEHHBIX (PU3MYECKUX MOJIEJe: MaTepuajgbHas TO4YKa,
MHepLUalbHas CUCTeMa OTcuéTa, aOCOIOTHO TBEPAOE TENIO, UACANbHBIM Ia3, MOAEIN CTPOEHUS Ia30B,
KHUJIKOCTEH U TBEPJBIX TEJ, TOUCUHBIN JIEKTPUUYECKHM 3apsil IpU pelIeHnH GU3NYEeCKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKUE SBICHUS (IPOIECCHI) U OOBSICHIATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKONM TEOPUM CTPOEHMSI BEIECTBA M DJIEKTPOJWHAMUKHU: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE NPSMOJMHEWHOE ABM)KEHHE, CBOOOJHOE MajJieHUE Tell, JBH)KEHUE 10 OKPY)KHOCTH,
MHepLus, B3auMojeicTBue Tei, quddysus, OpoyHOBCKOE IBM)KEHUE, CTPOECHHUE >KUIKOCTEH M TBEPIBIX
Tel, U3MeHeHue oObéMa TeJl MNpU HarpeBaHWU (OXJIAXKJEHUH), TEIJOBOE pPaBHOBECHE, MCIIAPEHHUE,
KOHJICHCALlUs, IIJIaBJICHNE, KPUCTAJUIM3ALMS, KUIICHUE, BJIAXKHOCTh BO3/1yXa, OBBILICHUE JIaBJICHUS Ta3a
IIPY €0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXJY IMapaMeTpaMy COCTOSHUS Ta3a B U30IIpoLeccax,
3JIEKTpU3alLUs Tell, B3aUMOAECHCTBHUE 3apsi/10B;

OIMCHIBaTh MEXAHWYECKOE IBI)KEHHE, HCIOJIb3ys (DU3MYECKHE BEJIMYMHBI: KOOPAMHATA, IYTb,
nepeMeleHne, CKOpOCTh, YCKOpEHHEe, Macca Teja, CHJla, UMITYJIbC Tejla, KUHETUYecKas >SHEeprusd,
MOTEHIIMAJIbHAs SHEPrusi, MeXaHuyeckas paboTa, MEXaHUYECKasi MOIIHOCTh; MPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (DPU3MYECKHH CMBICI HCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUEHUS M €AMHUIIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETUYUHY C JPYTUMH BETUUYNHAMM;

ONMCHIBAaTh W3YYEHHbIE TEIUIOBbIE CBOMCTBA TEJl M TEIUIOBBIE SIBJIEHMSI, UCHOJb3Ys (hU3HMUECKHe
BEJIMYMHBI: JaBJIEHUE Ta3a, TeMIlepaTypa, CpPeAHssl KUHETHYeCKas 3HEPIrusi XaoTHMUECKOIo IABMXKEHUS
MOJIEKYJI, CPETHEKBaApaTUYHAasi CKOPOCTh MOJIEKYJI, KOJTUYECTBO TEIJIOThl, BHYTPEHHSS dHEprus, paboTta
raza, KO3(QpQHUIHUEHT MOJIE3HOr0 JIEHCTBUS TEIJIOBOTO JABMUIraTessl; MPU OMUCAHUU MPABUIIBHO TPAKTOBAThH
(Gu3NYeCKUil CMBICIT HCIOJIb3YEMBIX BEJIUYMH, UX OOO3HAYeHMs] M EAMHULBI, HAXOAUTh (OPMYIHI,
CBSI3BIBAIOIIME TAHHYIO (PM3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYUHAM;

ONMCHIBATh MW3YYEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA M DJIEKTPUYECKHE SBICHUS
(mpouecchl), HCHONB3yst (U3NYECKHE BEIMUYUHBI: IEKTPUUECKUI 3apsj, JJIEKTpUYEcKoe IoJe,
HanpspKEHHOCTh TMOJISI, MOTEHILMAal, Pa3HOCTh IMOTEHIMAJIOB; NpPU OMHMCAHWU MPABHIBHO TPAKTOBATh
(bu3NYeCKUi CMBICT HCIIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUEHUS M €IUHUIIBI, yKa3blBaTh (DOPMYIbI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEIMYHMHAMU;

aHAJM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SIBICHUS, UCHOIb3Yd (PU3NYECKHE 3aKOHBI U MPUHIIMIIBL:
3akoH BcemupHoro Tsarotenus, I, Il u 1l 3akonsl HeioToHa, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEpruH,
3aKOH COXpaHEeHMsI MMITyJIbCca, MPUHILUI CYNEPHO3UIMH CHUJI, MPUHIUI PaBHONPABHS HMHEPIHAIBbHBIX
CUCTEM OTCUYETA, MOJIEKYJISIPHO-KHUHETUYECKYIO TEOpPUIO CTPOCHHS BEIIECTBA, FA30BbIE 3aKOHBI, CBSI3b
CpeaHel KMHETUYECKO SHepruy TETJIOBOTO JBIKEHHS MOJIEKYJ ¢ aOCOIOTHON TeMnepaTypoi, NepBbIii
3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUsI SJIEKTPUUECKOro 3apsaa, 3akoH KyioHa, npu 3ToM paznnyarh
CJIIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAXCHHE M YCJIOBHS (TPaHUIIBI, 00IaCTH)
IIPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPHHIMUIBI JCHCTBUS MAalIMH, TPUOOPOB M TEXHUYCCKHX YCTPOWCTB;
pa3nnyaTh yciaoBUs UX O€30MACHOTO MCITOJIb30BAaHMS B TOBCEAHEBHOM KU3HM,

BBITIONHATh  OKCIEPUMEHTBHl 10 HCCIEAOBAHUIO (DU3MYECKUX SBICHHM W TPOIECCOB C
UCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUU, MPU ATOM (OPMYIHPOBATH MpoOiieMy/3agady u
THIIOTE3y YU4EOHOTO IKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pyI0BaHUs, TPOBOIUTH
OIIBIT U (OPMYJIUPOBATH BBHIBOJIBI;

OCYIIECTBIISTh TPSIMBbIE M KOCBEHHBIE W3MEPCHHsI (U3MUYECKUX BEJIMYUH, TMPU ITOM BBIOMPATH
ONTUMAJTBHBIA CIMOCOO W3MEPEHHUS U HCIOJB30BaTh HW3BECTHBIE METOABl OIICHKH IOTPEUTHOCTEH
HU3MEpEHUI;

UCCIICZIOBAaTh 3aBUCHMOCTH MEXIy (QH3UYECKUMH BEIMYMHAMHU C HCIOJIb30BAHHEM IPSIMBIX
WU3MEpEHUH, PU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YNIbTATHI MOJTYYCHHON 3aBUCUMOCTH
(bU3MUYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ TpaHKOB, eJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIICIOBAHMS;

coOuoaTh mpaBuia OE30MIACHOTO TPyAa NpPU TPOBEICHHH HMCCICIOBAaHHI B pamMKax y4eOHOTO
OKCIEPUMEHTa, YYeOHO-HCCICOBATEIbCKOH M TPOCKTHOH  JESITEIBbHOCTH C  HCIOJIh30BAHUEM
MU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHMUS;

pemats pacd€THhIC 3a7add C SIBHO 3aJaHHON (DU3MYECKOH MOJEIBIO, HCIONB3Yys (PU3NIeCKUE
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a]la4d BHIOMPATh (DPU3UYECKYIO MOJIEIb, BBIICIATH
¢busnveckre BEIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIC i €€ PelieHHs], TPOBOIUTh PACYEThl U OLICHUBATh
PEATBHOCTbH MOTYYCHHOTO 3HAYCHUS (PU3NICCKON BETUIHHEI;

pemiath Ka4eCTBEHHBIC 3aJa4yd: BBICTPAMBATh JIOTUYECKH HENPOTHBOPEYHMBYIO  ICTIOUKY
pacCyXJICHHI C ONOPOY HAa M3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UYCCKUE SBIICHUS,

WCIIOJIb30BATh TIPU PEIICHUU YYEOHBIX 3a]la4 COBPEMEHHBbIC WH(POPMAIMOHHBIC TEXHOJIOTUH JUIS
MOWCKA, CTPYKTYPHPOBAHUS, HMHTEPIPETAIIMN M IPEACTABICHUS Y4eOHOH H HaydHO-TIOMYJISIPHOU
nH(OpPMALINY, TIOJYYCHHON W3 Pa3JIMYHBIX HMCTOYHUKOB, KPUTHYCCKU aHAIM3UPOBATH ITOIYYACMYIO
nHpopMaIuo;

MPHUBOAMUTH MPUMEPHI BKJIaJla POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHN;

HCIIOJIb30BaTh TEOPETHUYCCKUE 3HAHUS IO (PU3UKE B IOBCEAHCBHOW >KH3HHU JUIsI OOCCIICUCHHSI
0€30MacHOCTH MpH OOpalleHUH ¢ TpudopaMH M TEXHUYECKUMHU YCTPOWCTBAMH, HJSl COXpaHEHUs
3JI0pPOBbS U COONIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIel cpee;

paboTaTh B TPYIIIE C BRIMOJHCHUEM PAa3IMUHBIX COIUATBHBIX POJICH, TUTAHUPOBATH PabOTY TPYIIITHI,
paIMoOHATIBFHO PaCIPeeNIATh 00S3aHHOCTH M TUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
a/IeKBaTHO OIICHUBATh BKJIA]l KaXKJOTO U3 YUACTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 9acoB

Ne n/m JyeKkTpoHHLIE (U POBLIE
HauMeHoBaHUe pa3iejioB H TeM MPOrpPaMMbI Kontposbhbie  TlpakTuyeck p (unp )
Bcero padoThI ne padoThl oOpa3oBaTesbHBIE PecypChl

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA

11 ®u3KKa U METOJbl HAYYHOT'O II0O3HAHUS 2 bubmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Pa3zpgen 2. MEXAHUKA
bubnnoreka IIOK
21 Kunemaruka > https://m.edso00.ru/7f41bf72
bubnnoreka IIOK
22 Hunanika ! https://m.edso00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 9 1 bubmmorexa LIOK
' https://m.eds00.ru/7f41bf72
bu6nuoreka [IOK
3.2 OCHOBEI TEpMOAUHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BeecTBa. da3oBbie 5 bubmuoreka [JOK
’ epexobl https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
but6mmoreka [IOK
4.1 IeKTpoCTaTHKA 10 . https://m.edsoo.ru/7f41bf72
42 ITocTostHHBIN 2neKTpUdYeCKni TOK. TokM B 12 1 bu6muoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro mo pazueny 22
PesepBHOe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
1 ®dusnka — Hayka o npupoje. Hayunsie 1 04.09 bubnmoreka [JOK
METO/1bl TO3HAHUSI OKPYKAOLIEro MUpa ' https://m.edsoo.ru/ff0c32e2
Posne u Mecto husnku B hopMupoBaHUN
2 COBPEMEHHOM i)a HOH K(E. EI/IHIE)I MHpa, B 1 07.09 Bubmorexa ITOK
P . Vi P Up ’ ' https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
Mexannueckoe aprxenne. OTHOCUTENLHOCTD
3 MeXaHH4ecKoro ABMKeHU. IlepeMmenienne 1 11.09 Bubmorexa ITOK
a - Hiepevet ’ ' https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
bubmuorexa [JOK
4 P % 1 14.09
ABHOMEPHOE MPSAMOJIUHEHHOE IBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE TPSIMOIUHEIHOE bubnuoreka [IOK
5 1 18.09
JIBIKEHUE https://m.edsoo.ru/ff0c372e
CBoOogHoe majienue. Y CKopeHue bubnuoteka [JOK
6 1 21.09
CBOOOIHOTO MaaECHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxxenue. [[Buxenue 1 2509 bubnuoreka [IOK
MaTepUaAIbHON TOYKHU IO OKPYKHOCTH ' https://m.edsoo.ru/ffOc3ada
[Ipunuun otHOCcuTeNnbHOCTH ["anunes.
8 HNuepnuanbable cucteMbl oTcueTa. IlepBrIil 1 28.09 Eubmiorexa IIOK
pit - eP ' https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. IIpuHIMI CYIIEPIIO3ULIUA
9 cui. Bropoii 3akoH HIIZIOTL(I)Ha ?11:1 P ) 1 02.10 bubmmorexa LIOK
- DTOPOH 3 A ' https://m.edsoo.ru/ffoc3bes
MaTepuaIbHOW TOUKH
10 Tpetuii 3akoH HeroTOHA /1719 MaTepraIbHbBIX 1 05.10 bu6mmoreka [IOK

TOYCK

https://m.edsoo.ru/ffOc3be8
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1 3aKkoH BCeMUPHOTO TsroTteHus. Cuia 16.10 bubnmoreka [JOK
TskecTu. [lepBas kocMHuyeckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuia ynpyrocrtu. 3akoH ['yka. Bec tena 19.10 https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappumment tperns. Cuna
13 COIPOTHUBIICHUS IIPU ABIKEHUU TEIA B 23.10 bubmmorexa [JOK
https://m.edsoo.ru/ff0c3f76
XKUJKOCTH WM ra3e
[ToctynarenbHoe U BpaliaTenbHOE JBUKEHUE
14 a0COJIIOTHO TBEPIOTO Tesia. MOMEHT CHIIBIL. 26.10 bubnmnoreka [JOK
[Imeqo cunel. YcenoBus paBHOBeCUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynbe MaTepuanbHONW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIysbe cuibl. 3aKoH 30.10 bubnuoreka [IOK
COXpaHEHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBYKEHUE
Pabora u moutHOCTh cuibl. Kunernueckas
16 SHeprus MaTepuaabHoW ToukHu. Teopema 06 02.11 bubmorexa HOK
. https://m.edsoo.ru/ff0c4502
WU3MEHEHUU KHHETUYECKON IHEPTUH
[TorenumaneHas sueprus. [lorennuanbHas
17 SHEprus ynpyro aehopMupoBaHHOMN 09.11 bubnnorexka [JOK
npykuHbl. [loTeHnanbHas S5Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3eMITH
[ToTeHuuanpHbple U HEMOTEHIUAIBHBIE CUJIBI.
CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CHII C
18 M3MEHEHNEM MEXAHUYECKOM dHEPIrun bubmmorexa [OK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXAHUUYECKOHN HEPTUN
JlaGopaTtopHas pabota «VccinenoBanue cBsizu
19 paboTHI CHIIBI C U3MEHEHHEM MEXaHHUYECKOM 13.11

OHCPIUM TCJIa Ha NPUMEPC PACTAKCHUS
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PE3UHOBOI'O KI'yTa»

20

21

22

Kontponbnas pabora no teme «Knunemartuka.
Junamuka. 3aKOHbI COXpaHEHHUSI B
MEXAHUKEN

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newxkenue. dubdysus

XapakTtep ABMKEHUS U B3aUMOJACHCTBUS
YacTHII BelecTBa. Moien CTpOSHHUsI ra30B,
JKUJKOCTEH U TBEPABIX TEIl

16.11

27.11

30.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

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

23

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostnuas ABoraapo

04.12

24

25

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

07.12

11.12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemMrepaTypa Kak Mepa cpeiHein

KI/IHeTI/ILIeCKOI\/'I 3H€pFI/II/I JOBHUXXCHUSA MOJ'I@KYJ'I.
VYpasuenue Menaeneesa-Knanelpona

14.12

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

27

28

3akoH /lambToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabota «lccnenoBanue

3aBUCUMOCTH MCIKAY IMapaMCTpaMn
COCTOSIHUA pa3pCIKCHHOTO Ira3a»

18.12

21.12

29

H3ompornecchl B UI€aIbBHOM Ta3e U UxX
rpaduyeckoe npeacTaBieHue

25.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

31

BHyTpeHHSs sHEprus TEpPMOAUMHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUS.
KonunuectBo Temnotel u padbota. BHyTpeHHss
SHEprus 0JHOATOMHOI'O UJEAJIBLHOIO Ta3a

Bungsr TCIIoNEepecaaIn

28.12

11.01

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6nmoreka [JOK
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VY nenbHas TEIUIOEMKOCTE BEIIECTBA.

https://m.edsoo.ru/ff0c5c36

bubnmoreka [JOK
32 KOHI/I‘ICCTBOUTCHJIOTI)I [pU TemjoIepeaaye. 15.01 https://m.e dsogru IFF0C5C36
AnmabatHblii mporiiecc
33 [IepBblil 3aKOH TEPMOAMHAMUKU U €T0 18.01 bubnuoreka [IOK
IIPUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtuMocTh MporeccoB B MpUPOJIE. 29 01 bubmuorexa [JOK
Bropoii 3akoH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KII1/ TermoBoit 25 01 bu6mmoreka [IOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Huki Kapro u ero KITJ] 29.01
37 DKOJIOTMYECKUE TTPOOIEMBbI TEIJI0IHEPTECTUKH 01.02
Oo6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
38 05.02
¢dusnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KounTponbHas pabota no Teme Bu6miorexa LIOK
39 «Momnekynspraas pusuka. OCHOBBI 08.02 httos://m.edsoo.ru/Ff0c6a50
TEPMOJUHAMUKI
[Tapoo6pazoBaHue U KOHJEHCAIUS. bubnnoreka [JOK
40 12.02
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcooTHAs 1 OTHOCUTENIbHAS BIIAXKHOCTD 15.02 bu6mmoreka [IOK
BO3Ayxa. HachlleHHBIN map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammyeckue n
42 aMmopdHbIe Tena. AHU30TPOIIHS CBOMCTB 26.02 bubnmnoreka [JOK
KpUCTaUIOB. JKHIKME KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTEpHaIIbI
43 [InaBnenue u kpucramumzanus. Y geabHas 29.02 bubnmoreka [JOK
TerioTa riaBieHus. Cyomumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUe TeIIoBoro 6ajganca 04.03 bubmorexa HOK

https://m.edsoo.ru/ff0c6820
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45 DneKTpu3anus Tei. DIEKTPUIECKUH 3apsi. 07.03 bubnmoreka [JOK
JIBa BuJa AIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
ITpoBoIHWKH, TUDJIEKTPUKH U
46 H(I))HyHPOBOI[HI/IKI/I. 3a2))H COXpaHEeHUs 11.03 bubmorexa LHOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
47 B3aumoneiictBue 3apsnoB. 3akoH Kynona. 14.03 bubnuorexa [JOK
To4euHblil IEKTPUIYECKUI 3apsi]l https://m.edsoo.ru/ffOc6ce4
Hanpspk€HHOCTD 37K TPUUECKOTO MOJIS.
48 [IpuHIMIT Cynepno3uIuu ANEKTPUIECKUX 18.03 bubmorexa [JOK
. . https://m.edsoo.ru/ff0c6df2
nosnielt. JIunum HanpsHKEHHOCTH
49 Pabota cuit sieKkTpocTaTHiecKoro moJis. 2103 bubnuorexa [JOK
[Torennman. Pa3HoCTh NOTEHIIMATOB https://m.edso0.ru/ff0c6f00
[IpoBOIHUKY U IUIIEKTPUKH B
50 BHIDEEKTpiCTaTquiKOM HOIJ)Ie. 25.03 bubmorexa [JOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubmuorexa [JOK
o1 OnexrpoéMmkocTts. Konnencarop 28.03 httos://m.edsoo.ru/ffOc7126
59 DIEKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOpa. 01.04 bubnmnorexa [JOK
DHeprusi 3apsyKEHHOI0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 Ha6opan)pHa;1 pabota "I/I3Mepe'1'{I/Ie 04.04
3JIEKTPOEMKOCTH KOHAEHCcATOpa
[IpyuHDMI 1ENCTBHS U IPUMEHEHHE
54 KOH/IEHCATOPOB, KOMMMPOBATHHOTO amnmapara, 15.04
CTPYMHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMJIeHHE YIEKTPOIpUOOpOB
DIIEKTPUYECKHI TOK, YCIOBHS €70
55 cymectBoBanusl. [locTosHHbI Tok. Cuna 18.04
toka. Hanpsixenue. ConpoTusienue. 3aKoH
OmMa jy1st ygacTka 1enH
56 [TocnenoBarenvHOE, MapaiebHOE, 22.04 bu6nmoreka [JOK
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CMEIIaHHOE COeTMHEHNE TIPOBOJHUKOB.
JlaGopaTtopHas paborta «3y4ueHue
CMEIIIAaHHOTO COCTMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0

PaboTa 1 MOLITHOCTB 3JIEKTPHUYECKOTO TOKA.

bu6mmoreka [IOK

57 25.04
3akoH J[xoyns-JleHua https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )
aeKTpudecKoi renu. KopoTkoe 3ampIkaHUeE. Eu6 10K
nOInOTEKA
58 JIabopatopHas padbora «M3meperue D/1C 02.05
patop p p A https://m.edsoo.ru/ffOc7ae0
WCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUS
DIIEKTPOHHAs MMPOBOJIUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTH COIIPOTUBIICHUS
59 P 06.05
METAJIJIOB OT TEMITEPATYPHI.
CBepXIpoBOAUMOCTh
DIIEKTPUYECKUN TOK B BaK e. CBoiicTBa
60 P M 13.05
AIEKTPOHHBIX MTYYKOB
[TonynpoBOoAHUKH, UX COOCTBEHHAS U
61 IIpUMeCcHas IpoBoaUMOCTE. CBoiicTBa p—N- 16.05 bubmorexa [JOK
p POBOA ’ P ' https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI
DNEKTPUYECKHUIA TOK B paCTBOPAX H
62 pacriaBax 3JIEKTPOJIUTOB. bubnnoreka [JOK
DIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUH TOK B Ta3ax.
. . bubnmoreka [JOK
63 CaMOCTOATENBHBIN U HECAMOCTOATEIbHBIN 20.05
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1na3zma
DIEeKTpUYECKHE IPUOOPEI U YCTPOHCTBA U X
64 I aKTE‘{eCKOG a I/II)MGHSHI/IC };'I I;BI/IJIa bubnnorexa [IOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKHA 0€30I1aCHOCTH
65 O06006mmamuil ypok «IeKTPOInHAMUKA» bu6mmoreka [JOK
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KonTtponbHast pabora o Teme
«nektpocratuka. [locTostHHBIN

https://m.edsoo.ru/ff0c88be

bubmuorexa [JOK

06 AIIEKTPUYECKUM TOK. TOKU B pa3iIuyHbIX 1 2305 https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBHblit ypok. KonTponbhas paboTa mo 1 bubmuorexa [IOK
TeMe "DnekTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHelil ypok. O6001a0mui ypok mo 1 bubnunoreka [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

> wnhoe

o

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
®usuka, 10 knacc: yueOHUK [T 0011e00pa3oBaT. yuapexkaeHuii: 6a3oBsiii yposers / I'.51.

Msxkumes, b.b. bByxosues, H.H. Corckuii; mox pea. H.A. [TapdenTtbeBoii.- 2 u3a. M.:
IIpoceemienue, 2016.

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Mapon A.E., Maposr E.A. ®usnka 10 k. Aunakrunaeckue marepuaisl.- M.: JIpoda, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubamnorexa I{OK https://m.edsoo.ru

www.uchportal.ru -yauTenbckuii moprai
http://markx.narod.ru/pic/ - pusuka B mkoJe.

http://festival.1september.ru/articles/ - ¢hectuBans negarornueckux uaei « OTKPBITHINA
YPOK».

http://www.fizika.ru/ - caiit mis yuureneit GU3MKKA 1 UX YUCHUKOB.
http :// school - collection . edu . ru / - exunas xomrekuus [LIOPoB.

http://www.physics.ru/ - matepuaisl o Gpu3MKe.
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