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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oodpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOil paboueil mporpaMMbl BOCIUTAHMA M KOHLEHIMM TPETOAaBaHUS YyueOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanumu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1Mo (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 06a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTaraM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOIMMOCTh peau3alii MEXIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (HU3MKHU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3uKe BKIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» no rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YU4EOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYeHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUH UMU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeJHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUHU, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U IKOJIOTHYECKUMU TIpobIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJEpIKaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABISAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, IJIs ONHUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUU U MPOIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKE OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHMPOBAaHMS U OCHAleHus Kabuneta ¢usuku. [lpu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENSETCS PELIEHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 pa3HbIX pa3zaenoB. g KaueCTBEHHBIX 3aj[au MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepHalbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro LuKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX pabOoT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJis HUCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHHUECKUX IMPAKTHUECKUX paboT (GopmupyeTcs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, a TaKke
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTH SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JocTikeHnne 3THUX Lesell oO0ecreyrBaeTcsl PEeUIeHHeM CIEAYIONIMX 3agad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICIbIO, 3aJla4, TOJPa3yMEBAIOIINX CaMOCTOSTEIILHOE CO3JaHne (pu3uvecKkon
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUEC METOJIaMU CaMOCTOSITEIILHOTO IUIAHUPOBAHUS M MPOBEICHUS (PH3UICCKIX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi YPOBEHb) Ha ypOBHE CPEIHETO OOIMIETO OO0pa3OBaHHS
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBJISIETCS PEKOMEHIOBAHHBIM, YYMTENb JIeJIaeT BBIOOp MPOBENCHUs JTabOpaTOpHBIX PabOT U

OITIBITOB

c y4ETOM WHIUBUTYaTbHBIX 0COOEHHOCTEH 0o0yyJarouxcs.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunsie MeToabl mo3HaHUsl OKpyxkKaromiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HaydyHOH KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndyeckoe aBmwKeHHe. OTHOCHUTEIBLHOCTh MEXaHW4YeCKoro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIIMH HA OCHU CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBHKeHUe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe paBmwkeHue. JIB)KEHHUE MaTepHaTbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CIUIOMETp, IBUIKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [l MaTepUANIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokost. Kosapdumument tpenus. Cuina conpoTUBICHHS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE NPUMEHEHHUE: NOJIIMIIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U aJACHUU.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
MU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNMPYroro yaapa C MOMOINBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tell M OOBACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[TocrosinHast ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHrne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS HI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUSL Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
uJeanbHOro ra3a. Busl Teminonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiicteus terwioBodl Mamuubl. ukn Kapao u
ero Kod(hPUIMEHT TOJIE3HOTO NEUCTBHUS. DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe s>(upa B JATyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsl BHYTPEHHETO CrOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEJIbHAs BIaXKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucramnuueckue u amopdubie Tena. AHH30TPOINHS CBOMCTB KPUCTAIIIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: TUTPOMETP M IICHUXPOMETD,
KQJIOPUMETpP, TEXHOJOTHMM  IOJYYEHHUS COBPEMEHHBIX MATEpUAIIOB, B TOM  YHCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe mnone. HanpskéHHocTh anexTpuueckoro nois. IlpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PabGota cun osnektpocratmueckoro mossd. Ilorennuan. PasHOCTh MOTEHLMANOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUDIIEKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUECKOE IPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopencTere HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U JIUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS AIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuuecKkoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH J[xoymns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPBIX METAIOB. 3aBUCUMOCTD COTIPOTUBIICHHS] METAILJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DJIEKTPUUYECKUII TOK B pPACTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTPOHArpEBaTENbHBIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJAHUKOB OT JUIMHBI, IJIOIIATN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenre  SAEKTPOABIKYIIEH  CHIIBI  HCTOYHMKA TOKa W €ro0  BHYTPEHHErO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCHUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B JKUBOM npupoje, nudp¢ysus, ocMoc, TenI000MeH
KUBBIX OPTraHU3MOB (BHJIbI TEIUIONEPEIaud, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJl, JKUAKOCTEH M TIa30B, 3IIEKTPUUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIUIHUKYN, HCIOJIb30BAHMWE 3aKOHA COXPAHEHHs HMIIylbca B TEXHUKE (pakera,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTepHaJOoB, W  HAHOTEXHOJOIWH,  BJEKTpOCTaTHYEeCKas  3alluTa,  3a3eMJICHHE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.



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

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero o0Imiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPEe3yJIbTaThl OCBOEHUs yueOHOro mnpeamera «Du3uKa» JOJDKHBI OTPaXkaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM JESITeIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIEeCTBa;

IOPUHATHE TPAAULUOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3aluy;

yMEHHUE B3aWMOJICHICTBOBAaTh C COLMAJbHBIMU HHCTUTYTaMH B COOTBETCTBHUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapPHOH W BOJIOHTEPCKOM 1EATEIHHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX1TaHCKONW UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHUSM POCCHUCKHX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIIEHWBATh CHTYAlMI0 M MPHHUMATh OCO3HAHHBIE PEHICHHS, OPUEHTHUPYSICH
Ha MOpAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEIHLHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEsATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAacTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJ00AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBUI B OKPY’)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIBHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeliCTBUS
Ba3oBble Jioruyeckue eiicTBUS:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabarTbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3yJbTATOB IENAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEITbHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBbie ucciieqoBaTe/bCKHeE 1eHCTBUSA

BIIAJICTh HAYYHOH TEPMHHOJOTHUEH, KIIOUEBBIMU TMOHATUSIMH M METOAaMHU (HU3UUYECKOM
HAyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO Pa3INYHBIX METOO0B MO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TOJYYCHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPryMEHTHl IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMETPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBAThH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOW ACSATEIHHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCUTH 3HAHUSA 110 (PU3HUKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKAMHU ITOJTYHYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CPCACTBa I/IH(i)OpMaI_[I/IOHHBIX U KOMMYHUKAIIUOHHBIX TEXHOJOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOH O€30aCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (pU3UKH U BO BHEYPOUHOH EATEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

IIOHMMATb U UCIOJIb30BaTh IPEUMYIIECTBA KOMAH/IHON U HHAUBUAYAIbHONU padOThI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH JACHCTBHUM, PaCHpENessiTh PO C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXJAOT0 YJ4aCTHHKA KOMaHbl B OOLIWH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejylaraTb HOBBIE NPOEKTHI, OLICHUBATh WJIEH C IO3UIUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYalUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENBbHYIO NEATENBHOCTh B 00JacTu (pU3MKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M KA4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHS] TMPAKTUYeCKod paboThl € Y4ETOM UMEIOMIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacHIMpSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUIH;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATH PEIICHHS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAILIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE COCTOSIHUE APYTHUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTth KOHMINKTHL

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUCUHBIH JIEKTPUUYECKHUH 3aps] MpU pelIeHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJIMHEWHOE J[BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeH M TBEPIBIX TeN, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCTIApEHHE, KOHJCHCAIUS, TUIaBlICHHEe, KPUCTAIUIM3allNs,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



OINKCBHIBATH MEXAaHUYECKOE JIBUKEHUE, MCIOJIb3Ys (PU3NYECKHUE BEIMYMHBI: KOOPJIMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONHCAaHUM TMPABWIBHO TPAKTOBaTb (U3NYECKMH CMBICT MCIOJIB3YEMbIX BEIUYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
(Gu3nyeckue BEJMYMHBL: JIaBIEHUE Tasza, TEMIIepaTypa, CpelHsAs KHHETHYecKas SHeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIS; IPU OTMIMCAHUH MPABHIBHO TPAKTOBATh (DU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEJTHMYNH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIE SJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NUYECKUE BEIWYUHBL: IEKTPUUECKUHN 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMHU BEITUYHMHAMHU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPABHUS MHEPIHAIBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pas3nuyarh CIOBECHYH (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nnyarh yciaoBUsA UX O€30MaCHOTO MCIIOIb30BaHMs B TOBCETHEBHOM JKU3HU;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXIY (PU3MUECKUMH BETUYMHAMH C HCHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOuoiaTh MpaBuia 0O€30MacHOro TpyZAa NpU MPOBEIECHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacu€THBIE 3aJa4yd C SIBHO 3aJaHHON (PH3WUYECKOW MOJENBI0, WCIIONb3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAWBATh JIOTMUECKU HEMPOTHUBOPEUHUBYIO ILIETIOUKY
paccyXICeHUM ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPHPETALUU M IPEACTaBICHUs y4eOHOU u
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

MPUBOJUTH MPUMEPHI BKJIa/Ia POCCHUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOUIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIl;

UCIONIb30BAaTh TEOPETHUECKUE 3HAHHUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3/I0POBbsI U COOIIOZICHUSI HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYallMsIX, aJleKBaTHO OLIEHUBATH BKJIAJ KaXXJOTO M3 YYaCTHUKOB T'PYIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /i P Konrtpoabnbie | Ipakruueckn (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI e padoThbl
pecypchl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
bubmuorexa [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewaritia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnorexa [JOK
' da30BbIE IIEPEXOMBI https://m.eds00.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Hroro no pazgeny

24

Pasnen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
4.1 DUeKTpoCTaTHkA 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B bubnunoreka [HOK
4.2 12
pa3IMYHBIX Cpelax https://m.edsoo0.ru/7f41bf72
Htoro no paznemny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckn
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl

1 ®usuka — Hayka o npupoze. Hayunsie 1 bubnmnoreka [HOK
METO/Ibl I03HAHUS OKPYKAIOILIEr0 MUpa 05.09.2023 | https://m.edsoo.ru/ff0c32e2
Poab u mecTo pusuku B hopMupoBaHUU

2 COBPEMECHHOI i)a HOI Kq:l I’;I/IHIz MHpa, B 1 bubmorexa LOK

P . i P vp ’ 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MIPAKTUIECCKON JCSITSILHOCTH JTFOACH
MexaHn4ecKoe IBHUKCHUE.

3 OTHOCUTENBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemerienue, CKOpoCTb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE MPSAMONTMHEWHOE IBU)KEHUE 1 bubmmorexa [TOK

P P 8 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE NPAMOIMHEHHOE 1 bubmuoreka [IOK
NIIBHOKEHHE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHre. Y CKopeHue 1 but6mmorekxa [IOK
CBOOOHOTO T/ ICHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nBuxeHue. JBrmkenne 1 bubmuoreka [{OK
MaTepUaTbHON TOYKHU 1O OKPYKHOCTH 26.09.2023 | https://m.edsoo.ru/ffOc3ada
[MpunaIMI oTHOCHTENBHOCTH [ aymes.

8 WNuepuuanbHble CHCTEMBI OTCUETA 1 bubmmorexa [JOK

pH ' 28.09.2023 | https://m.edsoo.ru/ff0c3be8

[IepBe1it 3ak0oH HproToHA
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Macca tena. Cuna. [Ipuniun

9 Cynepno3uiuu cui. Bropoii 3akoH bubmmorexa [JOK
yHEpHosH - TOPOK 03.10.2023 |  https://m.edsoo.ru/ff0c3be8
HeroTtona ns MmaTepuanbHON TOYKU
10 Tperuii 3akon HeroTona i Bu6muotexa [JOK
MaTepUaIbHBIX TOUYECK 05.10.2023 | https://m.edsoo.ru/ff0c3be8
11 3akoH BceMUpHOTO TsiroteHus. Cuia bu6muoreka [IOK
Tspkectu. [lepBas kocMuueckasi CKOPOCTh 10.10.2023 | https://m.edsoo.ru/ff0c3d00
bubnuorexa [JOK
12 Cuna ynpyrocth. 3axon Tyia. Bec Tena 12.10.2023 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduumeHT Tpenus.
13 Cuta czn OTI/IBJ‘IeI(-IbI/Iq})I rIIl " BI/IE(CHI/II/I Tena bubmorexa LOK
P P 17.10.2023 | https://m.edsoo.ru/ff0c3f76
B KHUJIKOCTHU WJIH Ta3e
[ToctynarensHoe U BpamiareabHOe
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubnmnoreka [JOK
MowmeHnT cuinbl. [1nedo cunsl. YcnoBus 19.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TElla
Nmmynbc MaTepuaibHONM TOUYKH, CUCTEMBI
15 MaTEpHAIbHBIX TOYEK. IMITybC CHIIBL. bu6muoreka [JOK
3aKOH COXpaHEHMsI UMITYJIbCA. 24.10.2023 | https://m.edsoo.ru/ff0c43d6
PeaxkTnBHOE ABMKEHTE
PaGota u momrHOCTh cuibl. Kunetnueckas
16 SHEPTUsl MaTepuanbHON TOuku. Teopema bubmorexa HOK
P P o eop 26.10.2023 | https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETHYECKOWH YHEPTHH
[TorennuanpHas sueprus. [loTeHnnanbpHast
17 SHEPTUs ynpyro aeGpopMUpOBaHHOMN bubnuotexa [JOK
npyxuHsl. [loreHnmanbHas sHeprus Tena 07.11.2023 | https://m.edsoo.ru/ff0c461a
BOJIM3U TTOBEPXHOCTH 3eMIIU
18 [ToreHImanpHbIe U HEMOTCHITUATIbLHBIS bubmuorexa [{OK
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cuibl. CBSI3b pa6OTBI HCIIOTCHIMAJIbHBIX
CHJI C U3MCHEHHEM MEXaHNYSCKOM
OHEPIUH CUCTEMBI TCII. 3akoH COXpaHECHUA
MEXaHUYeCKOH OHEpIrun

09.11.2023

https://m.edsoo.ru/ff0c478c

19

JlaboparopHas padora «MccnenoBanue
CBSI3U pabOThI CUIIBI C U3MEHEHHEM
MEXaHUYECKOM PHEPIUU Tella Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)

14.11.2023

20

KontponbHas paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUS B MEXaHHUKEY

16.11.2023

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KUHETHYECKOW Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

21.11.2023

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
YacTull BeniecTsa. Mojienu cTpoeHust
ra3oB, JKMJKOCTEU U TBEPIBIX TN

23.11.2023

23

Macca monekyn. KonuyecTBo BemecTsa.
[TocTostHuast ABoraapo

28.11.2023

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

30.11.2023

25

Uneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

05.12.2023

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

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON dHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

07.12.2023

but6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3axon [lampToHa. ['a30BEIC 3aKOHBI
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12.12.2023

JIaboparopHas padora «MccnenoBanue

2
8 3aBUCHMOCTH MEXKIy MapamMmeTpamMu 14.12.2023
COCTOSIHUS pa3pEKCHHOTO Ta3ay
29 N3onponeccel B MACAIBHOM Ira3e U uxX bubnuorexa LIOK
rpaduuecKoe npeacTaBieHue 19.12.2023 | https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOJTUHAMHUYECKON CUCTEMBI M CTIOCOOBI
30 e€ m3meHeHus1. Komn4ecTBo TeIIoTh 1 bubmorexa LOK
) 21.12.2023 | https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHss1 2HEPTUs
OJTHOATOMHOTO HJICATBHOTO Ta3a
31 Buasl Tenionepenaun bubmorexa LOK
8 ped 26.12.2023 | https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.
32 KonuuecTBo TemnoTs! npu bubmorexa LOK
P . 28.12.2023 | https://m.edsoo.ru/ff0c5c36
Teronepenaye. AauabaTHbINA poIiece
33 IIepBblil 3aKOH TEPMOAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K U30IIpoLieccam 11.01.2024 | https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTs po1eccoB B MpUpoIe. bubnuotexa [JOK
Brtopoii 3ak0H TepMOIMHAMUKHI 16.01.2024 | https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KT/ TernmoBoi but6mmorexa [IOK
MaITuHBI 18.01.2024 | https://m.edsoo.ru/ff0c600a
36 K KII
Humier Kaprio i ero K111 23.01.2024
37 DKosorunyeckre mpoodaemMbl
TETUIOHEPTETUKHI 25.01.2024
38 O6o6maromuii ypok «MoekymsipHast bubnmoreka [JOK
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¢busnka. OCHOBBI TEPMOJUHAMUKI 30.01.2024 | https://m.edsoo.ru/ff0c6938
KonrtponsHas pabora o Teme
39 «Monekynsapaas puzuka. OCHOBBI bubmorexa LIOK
P ' 01.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3zoBanue 1 KOHACHCAIHSL. bubnuorexa LIOK
Ucnapenue u kunenue 06.02.2024 | https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCUTEIIbHAS bubnuorexa [JOK
BJIQXKHOCTh Bo3Ayxa. HackllieHHbIH nap 08.02.2024 | https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramimyeckue u
42 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubnmnoreka [HOK
KpUCTaAILIOB. JKHIKUE KPUCTAILIIBI. 13.02.2024 | https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [linaBnenue u kpucramum3anus. Y 1eiapHast bubmuoreka [IOK
TeruioTa riaBneHus. Cyomumarus 15.02.2024 | https://m.edsoo.ru/ff0c6708
bu6anoreka LIOK
44
YpaBHEHHe TEILIOBOrO baatca 20.02.2024 | https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DINeKTPUIeCKUN bubnmnoreka [JOK
3apsn. JIBa BUa DJIEKTPUUECKHUX 3apsiIoB 22.02.2024 | https://m.edsoo.ru/ffOc6bcc
[TpoBOAHWKY, TUIIEKTPUKH U
46 H(I))J'I I[OBO HI/?KI/I 3aK(I:H COXpaHCHHUS bubmorexa LOK
YHpOBOA ' P 27.02.2024 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aumopeiictBue 3apsanoB. 3akon Kynona. bubnmnoreka [JOK
ToueuHblil a7eKTpUUECKUN 3aps 29.02.2024 | https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MMOJIA.
48 [TpuHIMI Cyneprno3UIIUH dJIEKTPHUECKUX bubmmorexa [JOK
P o YHEP . P 05.03.2024 | https://m.edsoo.ru/ff0c6df2
nosieit. JInnuu HanpsHKEHHOCTH
49 PaGota cuit 3IeKTpOCTaTHYECKOTO MOJS. bubnmoreka [JOK
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IMorenuuain. Pa3HOCTh MOTEHIIMAIIOB 07.03.2024 | https://m.edsoo.ru/ff0c6f00
[TpOBOIHUMKY U TUAJICKTPUKH B
50 31121@ OCTaTUYCCKOM nolee bubmmorexa [JOK
P ' 12.03.2024 | https://m.edsoo.ru/ff0c7018
JlusnexTpudeckast MPOHUIIAEMOCTh
N but6mmoreka [IOK
51 C) . K
HICKIPOCMKOCTD. ROHACHEATOP 14.03.2024 | https://m.edso0.ru/ff0c7126
DNEeKTPOEMKOCTb IIIOCKOTO
52 KOHJICHCATOpa. DHEPTHUs 3apsSHKCHHOTO bubmmorexa [JOK
pa. JHep P 19.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlaGopaTopHas padora "H3mepeHue
53 ) !
AIEKTPOEMKOCTH KOHAeHcaTopa" 21.03.2024
[TpuHIMN NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAIILHOTO

54 2 .
amnmapara, CTpyHHOTO MPUHTEpPA 02.04.2024
DneKTpocTaTHUecKas 3aluTa. 3a3eMJIeHHe
ANEKTPONpUOOpPOB
DNEeKTPUUECKUN TOK, YCIOBHUS €ro

55 cymiectBoBanusl. [ToctosuubIi Tok. Cuna
toka. Hanpshxenue. ConrpoTuieHue. 04.04.2024
3axon OMa aJis yyacTKa Lenu
[TocnenoBarenpHOE, TapaUIETBLHOE,

56 CMENIaHHOE COEUHEHNE TPOBOIHUKOB. 0.5 bubmmoreka [JOK
JIaGoparopHas pabota «3yuenue ' 09.04.2024 | https://m.edsoo.ru/ff0c74f0
CMEIIIAaHHOTO COSAMHECHHSI PE3UCTOPORBY

57 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnuotexa [JOK
Toka. 3akoH Jlxoyns-Jlenna 11.04.2024 | https://m.edsoo.ru/ff0c7838

58 3axon OMa 715 TOJTHOM (3aMKHYTO ) 05 but6mmoreka [IOK
anekTpudeckoit remu. Koporkoe ' 16.04.2024 | https://m.edsoo.ru/ff0c7ae0
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3ambikanue. JlaboparopHas pabora
«3mepenune DJ1C UCTOUHMKA TOKA U €T0
BHYTPEHHETO COIPOTHUBICHUS

DNEeKTPOHHAs TPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHHS

59
METaJUIOB OT TEMIIEPaTypHI. 18.04.2024
CBepXnpoBOJIMMOCTb
DnexTpuueckuil Tok B Bakyyme. CBoicTBa
60
ANEKTPOHHBIX MMYYKOB 23.04.2024
[TorynpoBOTHUKH, UX COOCTBEHHAS U
61 IIpUMeCHas poBoauMocTh. CBolcTBA Pp— bubnmnorexka HOK
n-nepexoza. IloaynpoBogHUKOBBIE 25.04.2024 | https://m.edsoo.ru/ff0c84ae
PUOOPHI
DNeKTpUUECKUH TOK B pacTBOpPax U
62 pacruiaBax 3JIEKTPOJIMTOB. bubmuoreka [IOK
DNEeKTPONMTHYECKAs TUCCOLUAIIHS. 02.05.2024 | https://m.edsoo.ru/ff0c82ba
OnexTponaun3
DNEeKTPpUYECKHUI TOK B ra3ax.
63 CaMOCTOSTETbHBIA U HECAMOCTOSTETHHBIN bubmmorexa [IOK
07.05.2024 | https://m.edsoo.ru/ff0c84ae
pa3psa. Moinnus. [1nazma
DneKTpuYecKre MpuOOphl M YCTPOMCTBA U
64 WX 11 T;)KTI/I‘—IGCKOGI;[ I/Il\/f)eHeHI}/]Ie I1)'[ aBUJIa bubmmorexa [JOK
P P P 14.05.2024 | https://m.edsoo.ru/ffOc86fc
TEXHUKH 0€30MMacHOCTH
. bubmuorexa [{OK
65 Oboburarowmitit ypok «SeKTpoAHHaMIKay 16.05.2024 | https://m.edsoo.ru/ffOc88be
KonTponbHas pabota mo Teme
66 «Qnekrpocraruka. [locrosHHbIN bubmmorexa [IOK
P ' 21.05.2024 | https://m.edsoo.ru/ff0c8a8a

AJIEKTPUYECKUM TOK. TOKM B pa3IMyHBIX
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cpeaax»

67 PesepsHblil ypok. KonTponbHas padboTa no 1 bubnuorexa LIOK
TeMe "DnekTpoauHamMuka" 21.05.2024 | https://m.edsoo.ru/ff0c8c56
68 PeszepBHbIil ypok. O600maronuii ypox mno 1 bu6muoreka [IOK
temam 10 knacca 23.05.2024 | https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumies I'.41., byxosues b.b., Corckuit H.H. mox penakuueit I[lapdentreBoit H.A., AkiinonepHoe
obmectBo «M3aarenbctBo «IIpocBenienne»
I'.4 Msaxumes, b.b. Byxosues, H.H. Corckuii, ®usuka 10 knacc, yaeOHUK 117151 00111€00pa30BaTeIbHbBIX YUpEexKAeHUH, M.:
[Ipocsemenne, 2021 roxa.
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. ®usuka. Paboune nmporpammel. [IpeamerHas munus yueoHukoB cepun "Kiaccuueckuii kype". 10—11 kmaccsi: y4eo.
nocoOue 11t 00111e00pa3oBaT. opranu3anuii: 6a3oBbii u yriyos. ypoau / A.B. lllatanuna. — M.: IIpocsemienue, 2018.
2. ®uzpuka. 10 kimacc: yue0. 11 o01eo0pa3oBar. OpraHU3ali ¢ MPUJI. Ha JIEKTPOH. HocuTee: 6a30BbIi ypoBeHs / I'. 4.
Msxumes, b.b. byxoBues, H.H. Corckuit; non pea. H.A. ITapdpentbeBoit. — M.: [Ipocsemienue, 2014.

3. ®usuka. 11 knacc: yueb. asa o61ieodpa3oBaT. opraHu3aldii ¢ MpUjl. Ha JIEKTPOH. HOcUTele: 0a30BbIi ypoBeHs / ..
Msxumes, b.b. Byxosues, B.M. Yapyrun; nox pea. H.A. ITapdpentoeBoit. — M.: [Ipocsemienue, 2014.

4. CoopHuk 3a1ay no ¢usuke. 10—11 kmacesl: mocobue 1ist ydamuxcst 001eo0pa3oBat. yupexIeHui: 6a30BbIi U

npoduibnbi ypoBHu / H.A. TlapdentoeBa. — M.: [Ipocsemenue, 2010.



5. ®usnka. "KoHCTpyKTOp" CaMOCTOATENHHBIX U KOHTPOJBHBIX padoT. 10—11 kimaccel: mocoOue a1 yauTenen
obmreoOpazosar. yupexaenuit / C.M. Annpromeukun, A.C. CiyxaeBckuil. — M.: [Ipocsemienue, 2010.

6. ®uzuka. [loypounsie paspabdorku. 10 kacc: nocodbue as odmeodpazosat. opranuzainuii / FO.A. Caypos. — M.:
IIpocBemienue, 2015.

7. ®uzuka. [Toypounsie pazpadbotku. 10 kiacc: mocodue s 001eo0pa3oBaT. opraHusaiuii: 0a30BbIil U YriayOJl. ypOBHU

/ FO.A. CaypoB. — M.: IIpocBenienue, 2017.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. Enqunas kosuiexius iu@poBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30
2. OtkpbliTas (pusuka
http://www.physics.ru/courses/op25part2/design/index.htm
3. lazera «1 ceHTAOps»: MaTepuabl Mo GU3NKE
http://1september.ru/

4. ®ecTuBalib negarorudeckux uaen « OTKphITHIA YPOK»



http://festival.1september.ru/

5. ®usuka.ru

http://www.fizika.ru

6. KM-mkona

http://www.km-school.ru/

7. DIEKTPOHHBIN YU4EOHHUK

http://www.physbook.ru/

8. Camas OosnbImast snekTpoHHast ondnuoreka Pynera. [Tonck KHUT U )KypHAJIOB
http://bookfi.org/

9. Kommnbrorepnas yuebHas cpena « aTep@xtuBHas Gu3NKa»



