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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢usrke 6a30BOr0 ypoBHsI Ha YPOBHE CpeIHETO 0011Iero oOpa3oBanus pa3paboTaHa Ha
OCHOBE TIOJIOXKEHUH W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOTpPaMMBI,
npencrasieHHbx B PI'OC COO, a takxe ¢ yuéroMm denepaabHoi paboueit mporpaMmbl BOCIUTAHUS U
KOHIICTIMM TpernoAaBaHusi y4yeOHoro mpeamera «®Pusnka» B 00pa3oBaTeIbHBIX OpPraHU3AIUAX
Poccuiickoii @enepaiun, peain3yoluXx OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBL.

Conepkanue mnporpamMmbl 10 (U3MKE HANpPaBIeHO Ha (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOH
KapTUHBI Mupa obOydatomuxcst 10-11 kmaccoB npu oOyueHuH ux (usnke Ha 6a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOTO Toxoaa. [IporpamMma no ¢usuke coorsercTByeT TpedoBanusim OI'OC COO k
TUTAHUPYEMBIM JIMYHOCTHBIM, TIPEJAMETHBIM W METalpeJMETHBIM pe3yjbTaraM OOydYeHHs, a TaKkxke
YUUTBIBAET HEOOXOAMMOCTb pean3allui MEXIPEIMETHbIX CBs3ed (DU3MKM C €CTEeCTBEHHO-HAy4YHBIMU
y4eOHbIMM TpeAMeTaMH. B Hell ompenensitoTcss OCHOBHBIE LIENTH M3yueHHUsl (U3UKU Ha YPOBHE CPEIHETrO
obmero oOpa3oBaHMs, IUIAHUPYEMBIE pE3yJbTaThl OCBOCGHUS  Kypca (U3UKU: JIMYHOCTHBIE,
MeTarpeMETHBIC, TPeAMETHBIC (Ha 0a30BOM ypOBHE).

[Iporpamma 1o ¢u3HKe BKIFOYACT:

® [UIaHMpYEMble pe3yJbTaThl OCBOEHUS Kypca (u3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE

NPeMETHBIEC PE3YJIbTAThI IO TO/1aM O0YUYCHHUS;

® cozaepxanue yueOHOro npeamera « Pu3uKay 1o rogaM o0ydeHHS.

du3nka Kak Hayka o HanOoJiee 00X 3aKOHAX IPUPO/bI, BHICTYIIAs B Ka4eCTBE y4eOHOro npeamera
B LIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTeMY 3HaHUH 00 okpykatomeM mupe. lIkonbHbIH Kypc
¢$u3MKN — cUCTEMOOOPA3YIOUIHIA Il €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB, IIOCKOJIBKY (PU3NYECKHE
3aKOHBI JIXKAT B OCHOBE TPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHUEH, Ononoruel, pusmueckoii reorpadueit
u actpoHoMmuel. Mcronb30oBaHue U aKTUBHOE NMpUMEHeHUe (U3NYECKUX 3HAHUN OMNpeJeliseT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B c(epe SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOJTyYSHHS
HOBBIX MAaTEpUaJIOB C 3a/laHHBIMU CBOWCTBaAMH M Apyrux. V3ydyenue (U3MKU BHOCHT OCHOBHOM BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa OO0ydJaomuxcs, B (OPMHpPOBaHHE YMEHHU
MIPUMEHSTh Hay4HbII METO/1 MO3HAHUS TPY BHIMOJHEHUH UMHU YU4EOHBIX HCCIIET0BaHUM.

B ocHOBY Kkypca ¢u3uku 11 ypoBHsI CpeJHEro o0Iero oopa3oBaHus MOJI0XKEH Pl UAeH, KOTopble
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEN KypC SIBISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH COAEPKHUT
MaTepuai U3 BCeX pa3fesioB GU3MKH, BKIIIOUAET KaK BOIPOCHI KJIACCUYECKON, TAK M COBPEMEHHON (U3HKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C Hell Martepuan Kypca (QU3MKHM OOBEAMHEH BOKPYT
¢usnueckux Tteopuil. Benymmm B Kypce sBiseTcss (OpMHUpPOBaHHE MPEACTaBIEHUH O CTPYKTYPHBIX
YPOBHSIX MaT€puH, BEIIECTBE U MOJIE.

Hoea eymanumapuszayuu. EE peanuzanuss nOpeanojiaraeT MCHOJb30BaHHE T'yMaHUTapHOTO
noTeHuana GU3NIEeCKoil HayKu, OCMBICICHUE CBSI3M Pa3BUTUS (PU3MKM C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 9KOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuknaonoii nanpasrennocmu. Kypc ¢pusuku mpeanonaraet 3HaKOMCTBO C ITUPOKUM KPyTroM
TEXHUUYECKUX U TEXHOJOTUUYECKUX MPUIIOKEHUN N3yUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes skonozuzayuu peann3yercsl MOCPEACTBOM BBEICHHUS 3JIEMEHTOB COJCpPXKaHMS, MMOCBSILIEHHBIX
HKOJIOTHUECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBsI3aHbl C Pa3BUTHEM TEXHMKH M TEXHOJIOTHH, a
TaKxke 00CyKIeHUs IPOOIeM PallMOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHYECKON 0e301MacHOCTH.

Crep>KHEBBIMHU dJIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpEJHEro oOIiero odopa3oBaHuUs SBISIOTCS
¢buznueckue Teopun (GopMHUpPOBaHUE MPEACTABICHUHN O CTPYKTYpE MOCTPOEHUsI (PU3MUECKON TEOPHH, POJIU
(GyHIaMEHTAJIbHBIX 3aKOHOB M INPUHIMIIOB B COBPEMEHHBIX IPEACTABICHUSAX O MPHUPOJE, TpaHUIAX
IIPUMEHUMOCTH TEOPUH, IJIs1 OTIUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-JIeSATENIbHOCTHBIN TMOAX0A B Kypce (GU3UKM pealn3yeTcsi Mpexae BCero 3a Cuér
OpraHu3alM SKCIECPUMEHTAIbHON JIeATeNbHOCTH o0y4darommxcs. i 6a30Boro ypoBHs Kypca QpU3UKH —
3TO UCIMOJIb30BaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U JIAOOPATOPHBIX padoT,



KOTOpbIe B MporpaMMe no ¢uszuke oObeAMHEHBbI B OOLIMI CIUCOK YYEHHYECKHUX MPAKTHUYECKUX padoT.
Brinenenne B yKa3aHHOM TNiepedHe JabopaTOpHBIX pabOT, MPOBOJUMBIX JJSI KOHTPOJS U OICHKH,
OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTeNIbHOTO IMpoliecca UCX0J U3 0COOEHHOCTEW IUIAHMPOBAHUS U
ocHameHusi kabuHeta ¢u3uku. [Ipu sTOoM oOecreunBaeTcs OBJAJeHUE OOYYAIOUIUMUCS YMEHUSIMH
IPOBOJUTh KOCBEHHBIE M3MEPEHMs, UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHMH U IMOCTAHOBKY
OIIBITOB T10 MIPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHHE YIENsSeTCsl PEUICHWI0 PAacdYETHBIX M KAaueCTBEHHBIX 3amad. [lpm atom uis
pacuéTHBIX 3a]1a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4u C SBHO 3aJJaHHOW (PU3NUECKON MOJIEIBIO, TO3BOJIAIONINE
MPUMEHSTh M3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3fesia Kypca, TaK U HUHTETpUpys
3HAHUS U3 Pa3HBIX pa3nenoB. i KaueCTBEHHBIX 33/1a4 MPHOPUTETOM SIBIISIIOTCS 3a/laHUs HA 0OBSCHEHHE
MPOTEeKaHUs (PU3MUYECKUX SBJICHUN W TPOIIECCOB B OKPY KAIOMIEH KHU3HH, TpeOyrome BIOOpa pusmueckon
MOJIETIH JIJIsl CUTYalH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k MarepHalbHO-TEXHHUYECKOMY OOECIICUEHUIO
y4eOHOro mpoiiecca 0a30BbIil YPOBEHb Kypca ()M3UKH Ha YPOBHE CpPEIHEro o0IIero oOpa3oBaHus JAOKEH
M3y4aThCsl B YCJIOBHUSIX MPEIMETHOTO KabWHeTa (PM3MKH WM B YCJIOBUSX HMHTETPHPOBAHHOTO KaOWHeTa
MPEAMETOB  €CTECTBEHHO-HAYYHOTO IHMKIa. B kaOuHere (QU3MKKM JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe OOOpyHOBAaHUE AJsl BBIMNOJIHEHHS YKa3aHHBIX B MporpamMme Mo (U3HKE YYEHHYECKHX
NPAaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pYIOBaHHUE.

JlemoHCTpanmoHHOe 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHIUIIOM MHUHUMAIBLHOU
JIOCTaTOYHOCTH M OOeclneynBaeT IMOCTAaHOBKY IEPEYUCICHHBIX B IMporpamMme Mo (U3MKE KIIOYEBBIX
JEMOHCTpalMii  JUIsi  WCCJIENOBAaHUS  HM3yYaeMbIX SBJICHHMM W TPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTtopHoe 00OOpyIOBaHME [UISI YYECHHUYECKHX TPAKTHUYECKUX pPabOT (GopMHpyeTcsi B BHUJE
TEMaTUYECKUX KOMIUIEKTOB M oOecreuyuBaeTcs B pacdy€ére OJHOTO0 KOMIUIEKTa Ha JBYX OOYyYarolUXCS.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOpHOTO O00OpYyHOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMILUIEKCHOM
MCTIOJIb30BAaHUH AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B
BUIe TU(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU 1EJIIMU U3Yy4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

* (opMupoBaHHME HHTEpeca U CTpemJieHUS OOydalolmUXCsl K HAYYHOMY H3YYEHHUIO MPUPOIBI,

pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS M (POPMUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOIIECHHS K OKPY>KAIOIIIM SIBIICHHSIM;

* (hopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs] OCHOB CTPOEHUSI MaTepUU U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

* (GopMHpOBaHUE YMEHHUI OOBACHATH SIBICHUS C HCIOJIb30BAaHHEM (PU3MUYECKUX 3HAHUIN M HAyUHBIX
JI0Ka3aTeNbCTB;

* (opMupoBaHHME MPEACTABICHUN O POIM (PUIUKU Uil PAa3BUTHUA OPYTHMX ECTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

JlocTikenne 3THX Leiel oOecreyrBaeTcsl pelleHHeM CIEAYIOUIMX 3a/7ad B MIpolecce H3ydeHUs
Kypca (pu3MKu Ha YpOBHE CpelHEro oOuiero o0pa3oBaHus:

® npuoOpeTeHHe CUCTEMbl 3HAHUI 00 O0mMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,

BKIJIIOYAsT MEXaHHKY, MOJEKYISpHYI0 (HU3UKY, ODIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3UKY U
3JIEMEHTHI aCTPOPUUKH;
* (QopMHpOBaHHWE YMEHHUH TPHUMEHSATh TEOPETHUYECKHE 3HAHUS Ui OOBACHEHHS (U3NIECCKUX
SIBJIGHUH B TIPUPOJIE U JUISl IPUHSATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB PELIeHUs pa3IMYHbIX 3334 C SBHO 33JaHHONM (U3MUECKOM MOEIbIO, 3ajad,
M0JIPa3yMEBAIOIINX CAMOCTOATENBHOE CO3/1aHue (DU3MYECKONW MOMAETH, aJeKBATHOM YCIOBUSAM
3aJ1a4u;

® qpoHMMaHHE (U3MYECKHX OCHOB U TPUHLHUIOB JACUCTBUA TEXHUYECKUX YCTPOWCTB U

TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY’KAIOIIYIO Cpeay;



® OBJaJEHUE METOJaMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHMA U  MPOBEACHUS  (U3NYECKUX
OKCIICPUMCHTOB, aHaJIM3a W UWHTCPIIPETAUN I/IH(bOpMaI_II/II/I, OMPCACIICHUA OOCTOBCPHOCTU
MIOJTYYSHHOTO PE3yJIbTaTa;
® CO3JjaHH€ YCJIOBUM [JII Pa3BUTUA YMEHHH TMPOEKTHO-UCCIEI0BATEIbCKONM, TBOPYECKOU
JesITebHOCTH.
Ha u3yuenue ¢pusuku (0a30BbIli ypOBEHB) Ha yPOBHE CpeHEro obiiero oopazoBanus orBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 gaca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).
[Ipennaraemslii B mporpaMMe 1o (u3uke nepeueHb J1a00paTOPHbIX U MPAKTUYECKUX padoT SBIISETCS
PEKOMEHIOBAaHHBIM, YYHUTENb J€1aeT BBIOOp MPOBEACHHUS IIa0OpaTOpPHBIX PabOT U OMBITOB C YYETOM
MH/IMBUIYAIbHBIX OCOOCHHOCTEH 00yYaromuXcs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. du3nka u MeTObI HAYYHOT'O TO3HAHMS
®usuka — Hayka o npupoje. Haydynsle MeTOIbI IO3HAHUS OKpYyXKarolero mupa. Poib skcnepumenTa
U TEOPHH B MpoLiecce MO3HAHUS MPUPObl. DKCIIEPUMEHT B (PU3UKE.
MopenupoBanre Gu3HUECKUX SBJICHUN W TporieccoB. Hayunple rumote3bl. OuU3ndecKue 3aKOHBI U
TeopHH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIINI COOTBETCTBHUSL.

Ponb u mMecTo pusuku B HopMUPOBAHMHM COBPEMEHHOW HAayYHOW KapTHHBI MHUpA, B MPAKTHYECKON
NEITEILHOCTH JIIOICH.

Jlemoncmpayuu
AHaoroBblie U ITUGPOBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKHU.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHue. OTHOCUTENBHOCTh MEXAHMYECKOro JABmkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepHUabHOU
TOYKH, UX IPOEKLIUH HA OCU CUCTEMBI KOOpANHAT. CII0kKEHUE IEPEMEIICHUI U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMkKeHHe. [’ paduku 3aBUCUMOCTH KOOpPIMHAT,
CKOPOCTH, YCKOPEHUS, IIyTU U IIEPEMEILECHUS MaTEPUATIbHON TOUKA OT BPEMEHHU.

CBoOoaHoe najeHue. Y CKOpeHrue CBOOOTHOTO TaACHHUS.

KpuBonuneiiHoe aBvkeHue. [[BHkeHUME MaTepUaIbHOM TOYKHM IO OKPYKHOCTH C MOCTOSHHOW IO
MOJIyJIF0 CKOPOCTBIO. YTIIOBasi CKOPOCTh, JHUHEHHas ckopocTh. Ilepuox u wyacrtota oOpaleHus.
LleHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHnyeckue ycTpoilcTBa U MPAaKTUYECKOE NPUMEHEHHUE: CIIUJIOMETp, JIBUKEHUE CHAPSJI0B, LIEITHbIE
U pEMEHHBIE IIEpEaaUH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETA, WIITKOCTPALs] KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHKEHUS.

[Ipeobpa3oBanue IBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM IIPOCTPAHCTBE.

Habmronenue aBrxeHus Tena, OpolIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHHst CBOOOIHOTO MaJACHUs.

Hampasienne ckopocTH Npy IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomol

N3yueHne HepaBHOMEPHOTO ABUKEHUS C €O ONPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIECHUSI MEXY IyTSAMH, IPOUIEHHBIMU TEJIOM 3a IOCJIE0BATEIbHbBIE PaBHbIC
IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUYKEHUH C Ha4aJIbHOM CKOPOCTBIO, paBHOU HYJIIO.

N3yueHne nBUKEHHUs APUKA B BI3KOM KUJKOCTH.

N3yyenue nuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOocutenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. IHEpLManpHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepmno3uiuu cui. Btopoit 3akon HeroToHa misi maTepuanbHON
Touku. Tperunii 3akoH Hpl0TOHA /U1l MaTepruagbHbIX TOYEK.

3aKkoH BceMupHoro TaroreHus. Cuna tsoxectu. IlepBas kocMuueckas CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec rena.

Tpenue. Buabl Tpenust (moxosi, ckosbxeHusi, kauenus). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHus

CKOJIbJKEHUSI U cuiia TpeHus nokos. Koaddumuent tpenus. Cusia cOnpoTUBICHUS IPU BUKEHUH Teja B
KUJKOCTHU WM raze.



[TocTynaTenbHOE 1 BpaliaTeabHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tela.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cumbl. Y cinoBust paBHOBECHS TBEPAOIrO TENA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHUE: MOIIUITHUKH, TBUKEHNE HUCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUUH.

CpaBHeHHME MacC B3aMMOJICHCTBYIOIIMUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHil.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT jJe(opmarium.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOAbEME U TIaJICHHUH.

CpaBHEHME CUII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOro Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

N3yuenue nBmkeHus OpycKa 1o HaKJIOHHOM TIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIPYTOCTH, BOSHHKAIOUINX B MPYXKUHE M PE3UHOBOM 00pasiie, OT
ux aegopmanuu.

HccnenoBanue yciaoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMmmynbe maTtepuanbHONM TOYKH (Tella), CHUCTEMBbl MAaTEpUANbHBIX TO4YeK. MMmynbc Cuibl u
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPaHEeHUs UMITyJibca. PeakTHBHOE JBUYKEHUE.

Pabota cuibl. MOIIHOCTE CHITBI.

Kunernueckast s3Heprusi MarepraibHOi Touku. Teopema 00 U3MEHEHUN KHHETHYECKON SHEPTUH.

[lorenumanbHas oHeprus. [loTeHnmanbHas »3HEprus ynpyro JneGOpMHUPOBAHHON MPYKUHBI.
[ToTennuanpHas SHEPTUs Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHbBIe ¥ HEMOTECHIIMATBHBIE CHIIBI. CBS3h pa0OTHI HEMIOTEHITMAIBHBIX CHJI ¢ H3MCHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOKWCTBA U NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KONEP, NPYKUHHBIA MUCTOJIET,
JIBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexos MOTEHIIMAIEHOW YHEPTUU B KHHETUIECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomol

N3yyenne abCoMOTHO HEYNPYTOTo yaapa ¢ HTOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C W3MEHEHHWEM MEXaHMYECKOW SHEpPruu Tela Ha TMpuMepe
pacTsHKEHUS PE3UHOBOIO JKI'YTa.

Pazgen 3. MoJsiekyJsipHasi pu3uKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUM U HX ONBITHOE OOOCHOBAHME.
Bbpoynosckoe asmxenue. Juddysusa. Xapakrep ABUKEHUS U B3aUMOJIEHCTBUS YacTHI] BeulecTBa. Mozenu
CTPOEHHS Ta30B, KHUIKOCTEH U TBEPABIX T€ U OOBSICHEHHE CBOICTB BEIlIECTBA HA OCHOBE 3TUX MOJIENIEH.
Macca u pazmepsl Mosiexyi. KonnuectBo Bemectsa. [loctosnas ABoranpo.

TermnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcust.

Monenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHUYECKOW TEOPUU HJI€aTbHOIO
raza. AGCOIOTHAs TeMIlepaTrypa Kak Mepa CpeqHeil KHHETUYeCKOW YHEPrUH TEIJIOBOTO ABMKEHUS YaCTHUIL
raza. Illkana temneparyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH



HanbToHa. M3ompoueccel B HaealbHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. I 'paduueckoe
MIPECTaBICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHcTBa U MPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOLIME JUCKPETHOE CTPOEHHUE BellecTBa, (poTorpaduu MOJEKYJl OpraHMYECKHX
COCIMHECHUM.

OmnbiTel 10 1D PY3UH KUAKOCTEH U Ta30B.

Monenbs OpOyHOBCKOTO IBUKEHHUSI.

Mogens onbita IlTepHa.

OnpIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Mopeinb, HIUTFOCTPUPYIOLIAs IPUPOLY aBJICHHS ra3a Ha CTEHKHU COCYJa.

OMnBITHL, WUTFOCTPUPYIOLINE YPABHEHUE COCTOSHUSA UI€ATIBbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Omnpenenenne Macchl BO3IyXa B KIIACCHOM KOMHAT€ HAa OCHOBE HW3MEpeHH 00BhEMa KOMHATHI,
JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/ly TapAMETPAMH COCTOSIHUS Pa3peKEeHHOT0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoauHaMuyeckas cucreMa. BHyTpeHHsIsI SHEprus TePMOJIMHAMUYECKONW CHCTEMBI M CIIOCOOBI €&
u3MeHeHus. KonnuecTBo TemoTel U padoTa. BHYyTpeHH:S 3HEPIrHsl 0JHOATOMHOIO UJCAJIbHOTO Tra3a. Buabl
TEIIONEpEIayl: TEIUIONPOBOJHOCTb, KOHBEKLHS, H3JIy4eHHE. YJelbHass TEIUIOEMKOCTh BELIECTBA.
KonunyecTBo TEmIOTHI puU TEIIONEpeaaye.

[lonsarue 06 aguabatHoMm nporecce. [1epBolil 3akoH TepmoauHaMuKky. [IpuMeHeHne nepBoro 3aKoHa
TEPMOJIMHAMHKH K n3omporeccam. I paduueckas nHTEpripeTaus padboTsl rasa.

BTtopoii 3akon Tepmoannamuki. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TernnoBeie Mammubl. [IpuHIMIBI [JeHCTBUS TemaoBbIX MamuH. [IpeoOpa3oBaHus 3HEpruu B
TEIIOBBIX MammHax. KoadduuueHnt mnonesnoro neiictBus TtermmoBod MamuHbl. Llukn KapHo u ero
K02 pHULIMEHT MONIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPT € TUKH.

TexHuyeckue ycTpoiicTBa M MNPAKTUYECKOE INPUMEHEHHE: JABUraTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPruM Tejla MPHU COBEPIICHUU paOOThI: BBUIET MPOOKHU U3 OYTBHUIKU O]
NeiCTBMEM  C)KaTOro  BO3JyXa, HarpeBaHue d¢pupa B JATYHHOHM TpyOke myTéM  TpeHus
(BUIEOIEMOHCTpAITHS ).

W3MeHeHne BHYTpeHHEH 3HEPruM (TeMIlepaTypsl) Teja MpH TeIuionepeiaye.

OmnpIT M0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYyTPEHHETO CTOPAaHUs, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenue yaeapbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanne u koHaeHcamus. HMcmapenue u kumeHue. AOCOTIOTHAS W OTHOCUTEIbHAs
BJIQXKHOCTh BO31IyXa. HaceblmeHnnslii mnap. VYaenpHas Temjaora mapooOpa3oBaHHs. 3aBUCHMOCTh
TEMIIEPATYPbI KUIIEHUSI OT 1aBJICHUS.

Teépmoe teno. Kpucrammuueckue u aMmopdHbie Tella. AHU3OTPONHSI CBOWCTB KpUCTAILIOB. JKuIKue
kpuctaibl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpuctamiuzauus. YeiabHas TeIIoTa IUIaBJICHUS.
CyOnumarusi.

VYpaBHeHHE TEMI0BOro OanaHca.

TexHuyeckue ycTpoHCTBa U NPAKTHUUECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KAJIIOPUMETD,
TEXHOJIOTHH MOJIy4eHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.



Kunenue npu noHWKEHHOM JaBICHUHU.

Cnioco0Obl U3MEPEHHS BIAXKHOCTH.

Halmonenue narpeBaHus U TUIABJICHHS] KPUCTAJUTMYECKOTO BEIIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

H3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3znea 4. diiekTpoauHaAMUKA

Tema 1. dnexkmpocmamuxa

OnexTpuzanus Teil. OIEeKTpUYecKHi 3apsia. JlBa Buaa 3ieKTpuYeckux 3apsaaoB. IIpoBonHukw,
JUBJIEKTPUKU U MOJIYIIPOBOJHUKHU. 3aKOH COXPAaHEHUs AJIEKTPUUECKOTO 3apsa.

BzaumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHbIi JIeKTpUUECKUI 3apsl. DIEKTPUYECKOE TOJIE.
HanpsxéHHocTh  3nektpuyeckoro moisid. IIpuHIMn cynepno3uuuy  3JeKTpUYecKuX noJjied. JIlnHum
HaIpPsHKEHHOCTH 3JIEKTPUUYECKOTO MO,

Pabora cun anexrpocratnueckoro mnojs. llorennuman. PasHocts moreHuumanos. IlpoBoaHuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MOJI€. JnanekTpudeckas NpoOHUIAEMOCTb.

OnektpoéMkocTb. KonaeHncaTop. D1eKTpoEMKOCTh MIIOCKOI0 KOHAEHCATOpa. DHEPIHsl 3apsKEHHOTO
KOHJIEHCATOpA.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE TMPUMEHEHHE: JJICKTPOCKOM,  AJIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB, KOHAEHCATOP, KOIMMPOBAJILHBIN armapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpoCTBO U IPUHIUIT JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBie Ha’IEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUYeCcKas 3alluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTaTUYECKOM ITOJIE.

3aBUCUMOCTD 3EKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAM IUIACTHH, PACCTOSHUS MEXKIY
HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUUECKUN TOK. Y CIIOBHUS CYIIECTBOBAHUS 3JIEKTPUUECKOro Toka. Mcrounuku Toka. Cuna Toka.
[TocTosHHBIN TOK.

Hanpsioxenue. 3akon Oma st ydacTKa 1enu.

ONEeKTpUUYECKOE COIPOTUBIICHHE. YJAEIbHOE CONPOTHBIEHHE BeulecTBa. [locienoBarenpHoe,
napajjiesIbHOE, CMEIIAaHHOE COEJUHEHHE ITPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jxoyms—JIenia. MOmHOCTE 2IEKTPHUUECKOTO TOKA.

DIEKTpOABUKYILAs CHJIa U BHYTPEHHEE CONPOTUBJICHUE MCTOYHHMKA TOKA. 3akoH Oma AJid MOJHOM
(3amMKHYTOI) 3neKkTprdeckoi renu. KopoTkoe 3aMbIKkaHue.

DNEeKTpOHHAsT TPOBOJUMOCTH TBEPABIX METAJIOB. 3aBUCUMOCTb COMNPOTUBIICHUS METAUIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTpUYECKUH TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOCTBEHHAss U MPUMECHAs! MPOBOJUMOCTH MOTYNPOBOIHUKOB. CBoiicTBa p—n-
nepexoa. [lomynpoBoJHUKOBBIE TPHOOPEI.

DNeKTpUYeCKUi TOK B pacTBOpax M paciijiaBax JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs TUCCOLMALINS.
DIIEKTPOJIN3.

DNeKTpuYeCcKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psa. Monnus. [1nazma.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIIepMETp, BOJBTMETpP, PEOCTaT,
WCTOYHUKHA TOKA, JJIEKTPOHArpeBaTEIbHBIC MPUOOPHI, 3IEKTPOOCBETUTEIBLHBIC MPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyYyMHBI THOA, TEPMHUCTOPHI U (OTOPE3UCTOPHI, MOJYINPOBOJHUKOBBIA IO/,
rajbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COTIPOTUBIICHUS HWJIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI, TUIOIIAJAM TOMEPEYHOTO
CEYEeHUs U MaTepHaa.

CmenanHoe coeIMHEHUE TIPOBOJHUKOB.

[Ipsimoe u3MepeHue MeKTPOoABIKYIIEH cuiibl. KopoTkoe 3aMblkaHUE rajJbBaHMUECKOTO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTB CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 37EKTPOJIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, nabopamophvle pabomoi

N3yueHne cMEaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABMUKYILIEH CUITbl UICTOYHUKA TOKA U €0 BHYTPEHHET0 COIPOTUBIICHHUS.

HaoGmonenue anexrpoinusa.

MexnpeaMeTHbie CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiiacce 0CyIIeCcTBISETCS C YIETOM COJEPKATEIbHBIX
MEXIPEIMETHBIX CBsI3€H C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nonsimus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAay4YHOI'O IIO3HAHUS: SIBJIICHUE,
Hay4YHbId (akT, TrumoTe3a, (Qunyeckas BeIUYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, HKCIIEPUMEHT,
MO/ICJINPOBAHUE, MOJIEIb, UBMEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHH, JHWHEWHas (QYHKIMs, mapadona, rumepOoia, UxX
rpaduKku U CBONCTBa, TPUTOHOMETpHUECKHE (DYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCH KOOPIMHAT, CII0KEHHE BEKTOPOB.

buonozus: mexanuueckoe NBWKEHHE B KUBOHM mpupone, Auddys3us, ocMOC, TEINIOOOMEH >KUBBIX
OpraHU3MOB (BH/IbI TEIUIONEPEAAUH, TEIJIOBOE PABHOBECHE), ANEKTPUUECKHUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISPHAs
Macca, TEIUIOBble CBOMCTBA TBEPABIX TeEJN, >KUIKOCTEH W Tra3oB, 3JEKTPUYECKHE CBOWCTBA METAJUIOB,
3JEKTPOJIUTUYECKAS] TUCCOLMALINS, TalbBaHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3zoBaHue JBMKEHUN C MCIIONIb30BAHHUEM MEXAHM3MOB, YUET TPEHUS B TEXHUKE,
TIOAIIUITHAKY, WCIIOIh30BAaHUE 3aKOHA COXPAaHEHUs MMITYJbCa B TEXHUKE (pakeTa, BOJAOMET W JAPYTHE),
JBUTATEh BHYTPEHHETO CropaHus, mapoBasi TypOrHa, ObITOBOI XOJIOJMIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
MOJIYyYEHUsI COBPEMEHHBIX MAaTepuajoB, B TOM UHCIE€ HAHOMATEpPUAIOB, W HAHOTEXHOJOTHUH,
ANEKTPOCTAaTUYECKAsl  3alllUTa, 3a3€MJIEHUE  AJIEKTPONPUOOpPOB, KCEPOKC, CTPYHHBIM  MPUHTED,
3JIEKTpOHarpeBaTelibHbIe IPUOOPHI, 3TEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHUKA.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha ypoOBHE cpemaHero oOmiero oOpasoBaHwms (0a30BbIi
ypOBeHB) JOJIKHO o0ecrieunTs AOCTMIXKCHUC CICAYIOIMHNX JTUYHOCTHBIX, MCTAIIPEAMETHBLIX W MPEAMCTHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS yueOHOTo npeamera «Dusnka» JOIDKHBI OTPaXaTh TOTOBHOCTD U
CIOCOOHOCTh 00Y4YaroIIMXCSl PYKOBOJCTBOBAThCS CGHOPMUPOBAHHON BHYTpEHHEH MO3ULUEH JUYHOCTH,
CHUCTEMOW LIEHHOCTHBIX OpHUEHTALMH, TO3UTUBHBIX BHYTPEHHMX YOEXKIEHHH, COOTBETCTBYIOILUX
TPAJULMOHHBIM IIEHHOCTSAM pPOCCHHMCKOTO OOIECTBa, pACUIMPEHHE JKU3HEHHOTO OIbITa U  OIbITa
JESATEIBHOCTH B MPOILIECCE PEaTU3allMi OCHOBHBIX HAIPABJICHUN BOCIUTATENIBHON IESATENBHOCTH, B TOM
YHClie B 4aCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh IPAXKAAHCKON MO3ULMU 00yYaroLIerocs Kak akTUBHOI'O U OTBETCTBEHHOTO YJICHA
poccuiickoro oOLIeCTBa;

MPUHATHE TPAJIULMOHHBIX 00I€YEeIOBEYECKMX IT'YMAaHUCTHUECKUX U IEMOKPATUYECKUX 1IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX I'Pa)JaHCKOro o0IlecTBa, y4aCcTBOBATh B
caMOyTIpaBJIeHMH B 00pa30BaTeIbHONW OpraHu3aIiiy;

YMEHHE B3aUMOJEWCTBOBATH C COLMAIbHBIMH HMHCTHUTYTaMHU B COOTBETCTBHHM C MX (YHKUIUAMHU H
Ha3HaYCHHEM;

TOTOBHOCTb K T'YMaHUTapHON M BOJIOHTEPCKOU NEATECIIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCUHCKOM I'pakIaHCKOW UACHTHYHOCTH, MATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTH)KEHHUSM POCCUHCKHMX YUYE€HBIX B
obnacTh GU3UKH U TEXHUKH,

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUSA:

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OLIEHHMBAaTh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTHUPYSICh Ha
MOPaJIbHO-HPABCTBCHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YYEHOIO;

OCO3HaHME JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOHUUBOrO OYIyIIEro;

4) 3cTEeTUYECKOT0 BOCTIUTAHMSI:

JCTETUYECKOE OTHOIIEHHWE K MHpYy, BKJIIOYas O3CTETUKY HAy4yHOrO TBOPYECTBA, IPHUCYLIETO
(bu3MIeCcKoil HayKe;

5) TPy10BOr0 BOCIIUTAHUSA:

UHTEpEC K PA3IUYHbIM cdepaM Npo(ecCHOHANBHON AEATENbHOCTH, B TOM YHCJIE CBS3aHHBIM C
(GU3MKON M TEeXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei mpodeccuu U peaan30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTbh K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JaCTH (PU3UKU HA MPOTSKEHUU
BCEH JKU3HU,

6) 3xo10rNUecKOro BOCIMTAHHUS:

c(OpPMUPOBAHHOCTH JKOJIOTMUECKON KYJbTYpbl, OCO3HAHHE TJI00aTbHOIO XapakTepa SKOJIOIMYECKHUX
npo0em;

IUIAHUPOBAaHUE W OCYIIECTBJIICHHUE JEHCTBUM B OKpYXKalOIIEW Cpele Ha OCHOBE 3HAHUA Lelei
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciMpeHe onbiTa ACSITEIbHOCTH HKOJIOTHUYECKOM HAlpaBICHHOCTH Ha OCHOBE MMEIOUINXCS 3HAHUN
1o U3HKe;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:



c(OpPMHUPOBAHHOCTh ~MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(bu3nvecKkoil HayKy;

OCO3HaHME LEHHOCTH HAay4YHOW JEsATeTbHOCTH, TOTOBHOCTh B TIpoliecce H3y4YeHHUs (PU3MKH
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JIEATENbHOCTh MHANBUYyAJIbHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

IHo3naBaTe1bHBbIE YHMBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
basoBble Jlornyeckue 1eicTBUA:

CaMOCTOSITEIIEHO (POPMYITUPOBATE U AKTYaTU3UPOBAThH MTPOOJIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;

ONPENENATh UEIH IE€ATEIbHOCTH, 3a1aBaTh MIAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PM3NUECKUX SBICHUSX;

pa3zpabarbiBaTh IUIAaH pENICHHUS MPOOIEeMBI ¢ YYETOM aHAIM3a HUMEIOMIMXCS MAaTEepPHANBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBHE PE3YyJbTATOB LEISAM, OLEHUBATH
PUCKH MOCJIEACTBUH ACSITEIbHOCTH;

KOOPJIUHUPOBATH M BHITIONHATH pa0d0Ty B YCIOBUSX PEAbHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aUMOACUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIUICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciegoBare/ibCKue 1eHCTBUSA:

BIIQICTh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMU IMOHSATUSIMU U METOIaMU (DU3HUECKON HAYKH;

BJIQJICTh HAaBBIKAMHU YYeOHO-MCCIICIOBATEIILCKOH W TMPOSKTHOH JESITeNbHOCTH B O0yiacTH (DHU3HKH,
CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TOWCKY METOJIOB pPEIICHHS 3a1ad (U3MUECKOTro
COZIepkKaHUsl, IPUMEHEHUIO PA3JIMYHBIX METO/I0B ITO3HAHMUS;

BJIQJIETh BHJIAMH  JICATEJIbBHOCTH IO TOJYYEHHIO HOBOTO 3HAaHUS, €ro HHTepIpeTalui,
npeoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX CUTYAIUsAX, B TOM YHCJIE MPU CO3AaHUN YUCOHBIX
MIPOEKTOB B 00JaCTH (PU3UKU;

BBISIBJIATh NPUYMHHO-CIICJICTBEHHBIE CBA3M M aKTyaJlU3WpOBaTh 3aJlayy, BBIIBUraThb THIOTE3y €€
peuleHusi, HaxOJUTh apryMEHThl [UIsl JI0KAa3aTeIbCTBA CBOUX YTBEP)KICHUW, 3a/JaBaTh NapamMeTpbl U
KPUTEPUU PEILICHHUS;

aHAJM3UPOBATh TONYYEHHBIE B XOJI€ PEIICHHS 3aJadd PE3yJIbTaThl, KPUTUYECKH OIEHUBATH HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSAX;

CTaBUTH U GOPMYIUPOBATH COOCTBEHHBIE 331a4l B 00pa30BATEIbHON AEITEILHOCTH, B TOM YUCIIE NPU
U3yYeHUH (DUBHKH;

JaBaTh OIEHKY HOBBIM CUTYAIIHMsIM, OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

YMETb NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MIPAKTHUUECKYIO 001aCTh KUZHEACATEIIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MMPEIMETOB;

BBIJIBUTaTh HOBBIC UJIEH, IPEIaraTh OPUTHHAIBHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

PatGora ¢ undopmaunmeii:

BIIQJICTh HABBIKAMH TMONY4YeHHs] WHPOpMAIUU (U3MUYECKOTO COJEp)KaHUS M3 UCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITETIFHO OCYIIECTBIISATH MOUCK, aHATN3, CUCTEMATH3AINIO U WHTEPIPETAIHIO NHPOPMAITUU
pa3IUYHBIX BUJIOB U (hOPM MPEICTABIICHNUS,

OLICHUBAThH JJOCTOBEPHOCTH MH(POPMALIHH;

WCIIONIb30BaTh CpeACTBAa HH(MOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHMH B pElICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIMOHHBIX 33/1ad C COOIOJCHHEM TpeOOBAaHMI IPTOHOMHUKH,
TEXHUKH OE€30MaCHOCTH, TUTHUEHBI, peCcypcoCOEpeKeHHs, TMPABOBBIX M OTUYECKHUX HOPM, HOPM
nH(OPMAITMOHHOM 0€301MaCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOTO COAEPKAHHUS B pa3IHUHBIX ¢dopMaTax ¢ y4€TOM Ha3HAYCHUS
nH(OpMAIIUY U TIETIEBOI ayUTOPHH, BEIOUpAsi ONTUMATBHYIO (hOpPMY IIPECTABICHUS U BU3YaTH3AIIH.



KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

OCYILIECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1E€ATEILHOCTH;

pacro3HaBaTh MPEANOCHUTKN KOH(DIMKTHBIX CUTYAIlMd U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

IOHUMATh U MCII0JIb30BaTh IPEUMYIECTBA KOMaHIHON ¥ HHAUBHUYaIbHON paboThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX NEHCTBUI ¢ y4éTOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJ0r0 WIEHAa KOJIJIEKTUBA;

MPUHUMATH €I COBMECTHOM JeATENIbHOCTH, OPraHU30BbIBATh U KOOPJIMHUPOBATH JEUCTBUSA MO €€
JOCTHKEHHIO: COCTABIIATh IUIaH JAEHCTBUM, paclpeAessaTh POl ¢ y4€TOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHMBATh KAayeCTBO CBOEro BKJaJa M KAXKAOTO YYaCTHHUKA KOMaHABI B OOIIMI pe3ynapTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeJiaratb HOBbIE NMPOEKThI, OLEHUBATh UJEH C MO3ULMHU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUUECKOM
3HAYUMOCTH;

OCYLIECTBIISATh IO3UTHUBHOE CTPATErMUECKOE IIOBEJICHUE B Pa3JIMYHBIX CHUTyalUsX, HPOSBIATh
TBOPYECTBO U BOOOpaKeHHE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIE 1eiiCTBHUSA
Camoopranmusanus:

CaMOCTOSITENIbHO OCYLIECTBJIATh IO3HABATENIbHYIO JIEATENbHOCTh B 00JacCTH (PU3UKH U aCTPOHOMUM,
BBISIBJISITH IPOOJIEMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH PEIIECHUS PAacUYETHBIX M KaYECTBEHHBIX 3aJay, IUIaH BBIIIOJHEHUS
MPAKTUYECKON pabOTHI C YUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH;

J1aBaTh OLEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

c1oco0cTBOBATh (HOPMUPOBAHMIO U MPOSIBIICHUIO SPYIULMH B 00J1aCTH (PU3UKH, TOCTOSHHO MOBBIIIAThH
CBOM 00pa3oBaTeNbHBIN U KYyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE
PE3yJbTAaTOB LEISAM;

BNIaJICTh HaBBIKAMU [IO3HABATEJNbHON pedrexkcun Kak OCO3HAHUS COBEpUIaeMbIX JIEHCTBUH U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHU;

UCTOJIb30BATh MPUEMBI peIeKCUHU IS OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIU3€E PE3YIbTATOB JEITEIBHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YJIbTATOB AESITEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX HA OIMINOKH.

B mpouecce noctukeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBbI 1O (U3UKE IJI1 YPOBHS
cpenHero oobmero oOpa3oBaHHus Yy OOydYalOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIA HHTEIUICKT,
npearnoiararomuil copMUpOBaHHOCTb:

CaMOCO3HAaHUs, BKJIIOYAIOLIET0 CIOCOOHOCTh IMOHUMAaTh CBOE 3MOIMOHAJIBHOE COCTOSHWE, BUJIETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOM AYMOIMOHAIIBHON c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHHUS, BKIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJlalTUPOBATHCS K AMOLMOHAIBHBIM M3MEHEHUSIM U IMPOSBIATh THOKOCTh, OBITh
OTKPBITHIM HOBOMY;



BHYTpeHHeﬁ MOTHBaIIUU, BKJ'IIO‘—IaIOI_Hef/'I CTPEMIICHUEC K OOCTHXKCHUIO LCIIW M YCICXY, OITHUMU3M,
HHUIOWATHBHOCTb, YMCHHUC ﬂeﬁCTBOBaTB HUCXOOd U3 CBOUX BOSMO)I(HOCTeﬁ;

OMIIaTHUH, BKJ'IIO‘IaIOIJ_IeI\/'I CIIOCOOHOCTh ITOHUMATh OMOOHUOHAJIIBHOC COCTOSAHUC APYTUX, YUUTBIBATH CI'0
IIpU OCYHUICCTBJICHUN 06HI€HI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COIMaJIbHBIX HABBIKOB, BKJIIOYAKOIIHNX CIIOCOOHOCTH BBICTpanBaTb OTHOUICHUA C APYTHMMHU JIFOJAbMHU,
3360TI/ITBC$I, MPOABJIATH HHTCPEC U pa3pCUIaTh KOH(I)J'II/IKTBI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenust B 10 kjaacce mpenMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUN:

JI€MOHCTPUPOBATh Ha MpHMEpax pojib M MecTO (U3UMKU B (OPMHPOBAHUU COBPEMEHHOM HaydHOM
KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOMN ACATENBHOCTH JIIOJIEH;

YUUTHIBaTh TPAaHULBI MPUMEHEHHUS HW3YYEHHbIX (U3MYECKUX MOJENeH: MaTepuaylbHas TOYKa,
UHepLUallbHasi CUCTeMa OTcu€Ta, aOCOJIOTHO TBEPAOE TEO, MJCAIbHBIA Ia3, MOJEIN CTPOEHHUS Ta30B,
AKHUJIKOCTEH M TBEPABIX TEJI, TOUCUHBIN JIEKTPUUYECKHUM 3apsii IPpU PEeLIeHNH (PU3NYECKUX 3a1a4;

pacno3HaBaTh (U3MYECKHUE SIBICHUS (IPOLECChl) U OOBSACHATH UX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOEHHs BEIIECTBA MW JJEKTPOJMHAMMKHU: PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE [BM)KEHUE, CBOOOAHOE IaJeHHE TeJl, IBH)KEHUE II0 OKPYXKHOCTH,
UHepLUsl, B3aumo/eiicteue tei, 1uddysus, OpOyHOBCKOE JABHKEHHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX Tell,
U3MEeHeHHe 00bEMa Tell MPH HarpeBaHUU (OXJIAKICHHUH), TEIJIOBOE paBHOBECUE, HCIIApEHHE, KOHICHCALuS,
IUIABJICHUE, KPUCTAJUIM3ALMsl, KHUIIEHUE, BJIAXKHOCTh BO31yXa, IOBBIIICHUE JABJICHHUS Tra3a IIpU €ro
HarpeBaHWM B 3aKPBITOM COCYyJ€, CBSI3b MEXIY MapaMeTpaMH COCTOSIHHMsS Ta3a B HM30Ipoleccax,
JNEKTPU3ALN TEN, B3aUMOJCHCTBHUE 3aps10B;

OINMCHIBATh MEXAaHWYECKOE JBIKEHHE, HCIOJb3ys (U3NUYECKHE BEIMYMHBI: KOOpAMHATA, IyTh,
IIepeMENICHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuila, HMIYJIbC Tela, KHHETHYECKas DJHEeprus,
MOTEHLIMAJIbHAs PHEPIus, MexXaHuueckas paboTa, MeXaHWYecKash MOIIHOCTb; MPU OMHUCAHUU MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJNb3YEeMbIX BEJIMYMH, MX OOO3HAueHWs M €JUHULBI, HaXOAUTh
(hopMyJIBl, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHMMHU BEJIIMYMHAMUY;

OIMCHIBATh HM3YYCHHBbIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBJICHUS, WCIONB3Ys (pu3nyeckue
BEJINYMHBI: JIaBJICHWE Tra3a, TEMIIEpaTypa, CPEeAHss KHHETHYECKas JHEPrus XaOoTHYECKOTO JIBHXKECHMS
MOJIEKYJI, CPEIHEKBAaJPaTUYHAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThl, BHYTPEHHssI 3HEprusi, pabora
ra3a, K03((UIMEHT IOJIE3HOTO JAEUCTBHUS TEIJIOBOTO IBUraTels; MPH OMUCAHUU TPABHIBHO TPAKTOBATh
(Gu3NYeCKUid CMBICTT HCIONB3yeMbIX BEIMYMH, WX OOO3HAUCHHWs] W €IUHMLBI, HAXOJUTH (HOPMYJIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIUUUHY C APYTUMU BETUUYUHAM;

OIMCBIBATh M3YYEHHBIE 3JEKTPUUECKUE CBOMCTBA BELIECTBA M DJICKTPUYECKHE SIBICHUS (TPOLECCHI),
UCHONb3Yysd (U3UUYECKUE BEIMUYMHBI: SJEKTPUUECKUN 3apsij, 3JIEKTPUUECKOoe MoJjie, HaNnpsHDKEHHOCTh MO,
MOTEHIMAJ, Pa3HOCTh IOTCHIMAJIOB, IPH OIHMCAHUHM MPABUIBHO TPAKTOBATh (PU3UUECKUH CMBICTT
HCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHHS M EIUHMIIbI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOLIME JAHHYIO
(u3NYECKyIO BEJIMYMHY C APYTUMH BEIUUUHAMU;

aHaTU3UPOBaTh (PU3UUECKUE MPOLECCHl M SIBICHUS, HCIOJB3YS (PU3NYECKHE 3aKOHBl M MPUHIIMIIBL:
3aK0H BceMupHOro tarorenus, I, II m III 3axonsl HproTOHA, 3aKOH COXpaHEHUsS MEXaHWYECKOM JHEPIUH,
3aKOH COXpPaHEHUS! UMITYJIbCa, IPUHLUI CYTIEPHO3UIMH CHJI, IPUHILIUII PABHONPABUS UHEPIHAIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETHUUYECKYI0 TEOPHIO0 CTPOCHMs BEIECTBA, Ia30BbIE 3aKOHBI, CBA3b CpEOHEU
KMHETHUYECKOW SHEPruM TEIJIOBOTO JBHKEHHMS MOJIEKYJ] C aOCOJIOTHOM TeMIepaTypoil, MepBblid 3aKOH
TEPMOJMHAMMKH, 3aKOH COXPAaHEHUS OJJIEKTPUYECKOro 3apsna, 3akoH KyiloHa, mpu 3TOM pasinudarb
CIIOBECHYIO (DOpPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAXKEHHWE M YCIOBUS (TpaHUIIbI, 0OJACTH)
IPUMEHHUMOCTH;

OOBSICHATH OCHOBHBIE MMPUHLIUIIBI ICHCTBUS MalIMH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB; pa3inyarh
yCIJIOBUS UX O€30MaCHOT0 UCIOIb30BaHUS B [IOBCETHEBHOM KU3HU;



BBIMOJIHATH SKCIICPUMEHTBI 110 UCCIICAOBAHUIO (PU3NIECKHUX SBJICHUN U MPOIECCOB C UCIIOIB30BaHUEM
NPSAMBIX M KOCBCHHBIX H3MEPCHHUH, mpH 3TOM (opMyiIupoBaTh MpobieMy/3amady ¥ THIOTE3Yy ydeOHOro
IKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEAJIOKCHHOTO O00OpYyIOBaHHS, TMPOBOJWTH OIBIT U
(hopMyJTHPOBATH BHIBOJIHI;

OCYIIECTBIIATh MPSIMbIE W KOCBEHHBIE HM3MEpPCHHS (U3UYECKUX BEIMYUH, TPH STOM BBIOMpAThH
ONTHUMAJIbHBIN CITOCO0 M3MEPEHUS U MCIIOIb30BaTh H3BECTHBIE METO/IBI OIICHKH MOTPEITHOCTEH H3MEPEHHIA;

HCCIICZIOBAaTh 3aBUCHMOCTH MEXIy (DU3MUYSCKUMH BEJIMYMHAMH C HCIOJIB30BAaHUEM MPSIMbBIX
U3MEPEHUi, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yJIbTAaThl MOJYYCHHOW 3aBUCHMOCTH
(GuU3NUIECKUX BEJUYNH B BHJIE TaOIUI[ ¥ TpaUKOB, JeJIaTh BHIBOJIBI IO PE3y/IbTaTaM UCCIIEI0BAHUS;

coOoIaTh MpaBmWiIa 0E30MacHOr0 TpyJda IMPU MPOBEACHHU HCCIICAOBAHUN B paMKax y4eOHOTro
IKCIEPUMEHTa,  Y4eOHO-HCCICNIOBATEeILCKOW M MPOEKTHOW  JICATENIBHOCTH C  HCIOJb30BaHUEM
U3MEPHUTENBHBIX YCTPOMCTB M JIA00OPATOPHOTO 000PYIOBAHUS,

peaTh pacy€THBIC 3a7a4uu C SIBHO 3aJaHHON (PH3HUECKON MOJCIIBIO, HCIOIB3Ys (PU3NIECKHE 3aKOHBI
Y [IPUHIIMITBI, HA OCHOBE aHaJKM3a YCJIOBHS 3a7a4d BRIOMPATh PU3MYECKYIO MOJICIb, BBIACIATh (DU3HUCCKHE
BEJIMYUHBI U (HOPMYJIbI, HEOOXOMUMBIC Ui €€ PelIeHHs, MPOBOJUTh PACUYEThl M OILECHUBATH PEATLHOCTh
MOJIYYCHHOTO 3HaUCHUsI (PU3MYCCKON BEIMYHMHBI,

pelaTh Ka4eCTBEHHBIC 3aa4K: BHICTPAMBAThH JIOTHYECKHA HEITPOTHBOPCUUBYIO HEMOYKY PACCYKIACHUMN
C OTOPOii Ha N3yUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHUE SIBICHUS;

WCIOJIb30BaTh MPH PEUICHUM YYEeOHBIX 3a7a4 COBPEMCHHbBIC WH(OPMALMOHHBIC TEXHOJIOTHU JUIS
MOKWCKA, CTPYKTYpUPOBAHMS, WMHTEPIPETAMH W TPEACTABICHUS YYeOHOH U HAYYHO-IIOMYJIIPHOMN
uHbOpMAIMY, TOJIYYCHHOW W3 Ppa3IHYHBIX HCTOYHHUKOB, KPHUTHYECKH aHAIM3MPOBATH MOJYYaeMYO
uH(dOpMaIuIo;

NPUBOJIUTh TMPHMEPhl BKJIAJAa POCCHMCKUX U 3apyOeKHBIX YYEHBIX-(U3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIICTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

HCIOJIb30BaTh TEOPETHYECKUE 3HAHHWS IO (HU3MKE B IOBCCJAHEBHOW KHM3HHM JUIS OOCCICUCHHUS
0€30MacHOCTH MpU O0pAIIEHHH C TPUOOPAMH U TEXHHUYCCKUMHU YCTPOUCTBAMH, [ COXPAHECHUS 310POBbS U
COOJIFOJICHHSI HOPM KOJIOTMYECKOTO TIOBEACHHUS B OKPYIKAIOIIIEH cpejie;

paboTaTh B IPyIIe C BHIMOJIHEHUEM Pa3IHMUHBIX COIHAIBHBIX POJICH, MJIaHUPOBATh PabOTy TPYIIIIHI,
palMoHaIBLHO PACHPECIATh OOS3aHHOCTH W IJIAHUPOBAThH JIEATCILHOCTh B HECTAHIAPTHBIX CHUTYAIUSX,
aJIeKBATHO OIICHUBATH BKJIAJ] KaXIOTO M3 YUACTHUKOB IPYIIIBI B PELICHUE PACCMATPUBAEMOH TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

HaumeHoBaHMe pa3iesioB U TeM

KoaudecTBO 9acoB

JyieKkTpoHHbIE (HU(pPOBbIE)

Ne n/m Kounrtpoabnbie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
®u3uKa U METOIbl HAYYHOTO
1.1 2 https://m.edsoo.rt/AVIAWVNQO
MO3HAHUS
Hroro no pazgeny 2
Pasznea 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
o ) o
3.1 CHOBBL MOJCKYIPHO-KIHETHACCROR 9 1 https://m.edsoo.ru/HRGVSNOPE
TEOPHUH
32 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KIL6RS9
A .
33 TPETATHAIE COCTOTHMA BerECTRa 5 https://m.edsoo.ru/HSM355JCH
®a3oBbIe IEPEXOIbI
Hroro no pazgeny 24
Pa3nen 4. JIEKTPOJAUNHAMUKA
4.1 DIIeKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/LSRP72QLI
II i i .
4.2 OCTOITHBIN SJISKIPHHECCIHM TOK 12 1 1 https://m.eds00. s t/GEWTDQXWW
Toxku B pa3nu4HbIX cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
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ITHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoauuecTBO 4acoB

Ne Hdara JJIeKTpOHHbIE N (pPOBHIE
n/n Tema ypoka Bcero Kontpoapueie | Ipaxruueckue U3yYeHUs o0pa3oBaTe/bHbIE PeCypPChl
padoTbI padoThI

1 Puzuka — Hayka o npupoe. Hayurele 1 https://m.edsoo.ru/YXGQSPMI1P
METObI IO3HAHUS OKPY>KAIOIIETO MUPa 03.09.2026
Ponw u mecTo pusuku B hopMHUpOBaHUH

2 COBPEMEHHOM Hay4YHOH KapTUHBI MHPA, 1 07.09.2026 https://m.edsoo.ru/S8HSXWFFVO
B MIPAKTHYECKOU JEATEIbHOCTH JIOJICH T
MexaHu4ecKoe IBHKCHHE.

3 OTHOCHTEILHOCTS MEXAHHYECKOTO 1 https://m.edsoo.ru/RSOAQVS5ZX
nBwxenusd. [lepemenienue, CKOpoCTb, 10.09.2026
YCKOpEHHUE
PaBHOMEpHOE MPSAMOIIMHEHHOE )

4 BIDKCHHE 1 14.09.2026 https://m.edsoo.ru/L8IPY2JEZ

5 PaBHOYCKOpEHHOE MPAMOHHEHHO 1 https://m.edsoo.ru/MDIDKJOUB
JIBIDKEHHE 17.09.2026
CBobOosiHOE MajieHne. Y cCKopeHue

ps://m. .

6 CBOOOJIHOTO TAJCHUS ! 21.09.2026 hitps://im.cdsoo./MXPLZIX8I

7 KpHBOHHHeHHuoe ABIKEHHE. /IBIDKEHHE 1 https://m.edsoo.ru/TFLI2C4DN
MaTepUaIbHOM TOYKHU MO OKPYKHOCTH 24.09.2026
[Tpunumn otHOcuTENpHOCTH [ anunes.

8 WHeprimaabHbIe CHCTEMBI OTCUETA. 1 https://m.edso00.ru/J6QY7N3IWN

. 28.09.2026

ITepsbsIii 3ak0H HproTOHA
Macca tena. Cuna. [Tpunuun

9 CyIepno3uIu cuil. Bropon 3akoH 1 01.10.2026 https://m.edsoo.ru/BVINWTAQH
HeroToHa 171 MaTepuaibHOU TOYKH o

10 Tperini saxon Herotoma st 1 https://m.edsoo.ru/JYL4I4UAN
MAaTEpPUAIBHBIX TOYEK 05.10.2026
3akoH BceMupHOTo TsaroreHus. Cuna )

1 TsoxecTH. [lepBas kocMuueckast ! 08.10.2026 A P D DR AL



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU

CKOPOCTb

12

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

12.10.2026

https://m.edsoo.ru/RILVEXEQD

13

Cwuia tpenus. KoaddunueHT tpenus.
Cuna COIIPOTUBJICHHUA ITPU ABUKCHUN
TeJa B )KUIKOCTHU HMJTH ra3e

15.10.2026

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarenbHOE U BpaliaTeibHOE
JIBIDKEHHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cuibl. ITnedo cunel. YcmoBus
paBHOBECHSI TBEPJOTO TeNa

19.10.2026

https://m.edsoo.ru/IDOAU40TS

15

HNMiynbsc MaTepualbHON TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOYEK.
Wmnynbe cuitbl. 3aKOH COXpaHEHUs
uMmnyJibca. PeakTuBHOE JBUKEHME

22.10.2026

https://m.edsoo.ru/MSJQTKNWC

16

PabGoTta 1 MOIIHOCTh CHJIBI.
KuneTtnueckas SHEprisi MaTepUATbHON
tTouku. Teopema 00 U3MEHCHHUU
KHHETUYCCKOUM YHEPTUHU

05.11.2026

https://m.edsoo.ru/J1V591.28B

17

[ToreHmansHas SHEPrUsl.
[loTeHuumanbHast SHEPTUs yIpyro
nehopMUpPOBaHHOU MPYKUHBI.
[TorenuuanbHas SHEeprus Tena BOIU3U
TTOBEPXHOCTH 3eMJIH

09.11.2026

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHnManbHBIE U HETIOTCHIIUAIBHBIC
cuibl. CBsi3b pabOTHI HETTOTEHIIMAIBHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOU
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpaHEHHsI MCXaHHUYECKOH YHEPTUH

12.11.2026

https://m.edsoo0.ru/DA3QVTOXOQ

19

JlabopaTtopnast pabora «MccnenoBanue
CBSI3HM paOOThI CHITBI C H3MEHEHHEM
MEXaHHYECKOM SHEPTUH Tella Ha
MpUMEepe PACTSKEHHS] PE3UHOBOTO
KTyTa»

16.11.2026

https://m.edsoo.ru/ W1R4R88UG

20

KonrponsHas padora o Teme
«Kunemaruka. /[nnamuka. 3aKOHbI
COXpaHEHHUS B MEXaHHUKE

19.11.2026

https://m.edsoo.rt/LNM6EK6YY



https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYJIISIPHO-
KWHETUYeCKoW Teopun. bpoyHoBcKoe
newkenue. Auddysus

23.11.2026

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep IBHKEHUS U B3aUMOJICHCTBHS
yacTHl BeuiecTBa. Monenu cTpoeHus
ra3oB, JKUJKOCTEH U TBEPABIX T

26.11.2026

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KoianyectBo BemecTsa.

[TocTtosnHast ABOraapo

30.11.2026

https://m.edsoo.ru/FL1BAQD13

24

Tennosoe paBHOBecue. TemmepaTtypa u
e€ usMmepenue. lllkana remneparyp
Ienbcus

03.12.2026

https://m.edsoo.ru/ WPNY6QAS8Z

25

Uneansusiii raz3 B MKT. OcHOBHOE
ypaBHeHue MKT

07.12.2026

https://m.edsoo.ru/UKJFVSBZO

26

AOGcomoTHas TeMIieparypa Kak Mepa
CpEeIHEN KHHETUYECKON YHEPTUH
JBIUKCHMSI MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

10.12.2026

https://m.edsoo.ru/BXUDVDG2F

27

3axoH JlanpToHa. I'a30BEIC 3aKOHEI

14.12.2026

https://m.edsoo.ru/Y3IWB66I3A

28

JlabopaTtopnas pabora «MccnenoBanue
3aBHCHMOCTH MEXIY ITapaMeTpamMu
COCTOSIHUSI pa3peKEHHOTO Ta3a

17.12.2026

https://m.edsoo.ru/35DBLKT96

29

M3omporieccrl B H1eaqbHOM Ta3e U UX
rpauyYecKoe IPeJICTABICHHUE

21.12.2026

https://m.edsoo.ru/OZJ3KZNJ5

30

BHyTpeHHss 9HEPTrHs TePMOANHAMHYCCKON
CHCTEMBI U CLIOCOOBI €€ U3MEHEHHUSL.
KommuectBo TemnoTs! u padora.
BryTpeHHss 23HEPTHSA 0THOATOMHOTO
UeaJIbHOrO ra3a

24.12.2026

https://m.eds00.ru/9JQITVXI8

31

Bunasl Temionepenauu

28.12.2026

https://m.eds00.ru/36JJI20W9

32

VYenpHas TEIIOEMKOCTE BEIIECTBA.
KonuuecTBo TEII0ThI pU
Terionepenade. AauadaTHeIi Mporecc

11.01.2027

https://m.edsoo.ru/SK3Y4H86L

33

IlepBbIil 3aKOH TEPMOAVHAMUKH U €TI0
IIPUMEHEHHE K N30IIpoLeccam

14.01.2027

https://m.edsoo.ru/2HO06R3GAS8



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8

HeoOpaTtumMocTh IpoLeccoB B MPUPOJIE.

34 BTopoii 3aKk0H TepMOJIMHAMUKHI 18.01.2027 bitps://im.eds00.ru/SRSL WDETR

35 Hpusun geficrsis u KI1L rennosoi https://m.edsoo.rt/DLCDEAAUC
MaIlIUHBI 21.01.2027

36 [uxn Kapno u ero KITJ] 25.01.2027 https://m.edsoo.ru/4XPSAOVIM

37 IKOJIOTHHUECKHE NPODIeMEI https://m.edsoo.ru/PO7ZMYMSEI
TEIJIO3HEPreTUKU 28.01.2027
Ob6o6maromuit ypok «MonekysipHas

ps://m. .

38 ¢uznka. OCHOBBI TEPMOAUHAMUKI 01.02.2027 A sl 00D P
KonrtpomnsHas padora o Teme

39 «MonexynsipHas ¢puznka. OCHOBBI 04.02.2027 https://m.edsoo.ru/RCARYE6ZX
TEPMOTUHAMUKNY o
[TapooOpa3zoBaHue M KOHACHCAIHS. .

40 VcnapeHue u KineHe 08.02.2027 https://m.edso0.ru/X48Q078EE

41 AbCOIOTHAS 1 OTHOCHTEIBHAS . https://m.edsoo.ru/98HVAEBMM
BJIAJKHOCTh BO3/1yxa. HachlleHHbIN map 11.02.2027
Teepnoe teno. Kpucrammmueckue u

42 amop(ubic Tena. AHM3OTPOIIH CBOUCTS https://m.edsoo.ru/JXFWLMZNK
KpUCTaLIOB. JKHIKHE KPUCTAILIBI. 15.02.2027
CoBpemMeHHbIE MaTepUabl
[1naBneHre U KpUCTATUTU3AIIHSL.

43 VY nenbHas TemoTa MjaBieHUs. 18.02.2027 https://m.edsoo.ru/OX117G6MR
CyOnumarus

44 VYpaBHeHHE TEIIOBOTO OanaHca 20.02.2027 https://m.edsoo.ru/0ITUXGN211
DnexTpusanus Tei. DJICKTPUISCKUN

45 3apsij. [IBa BUAA SICKTPHUSCKUX 25.02.2007 https://m.eds00.ru/QJ2S7TWSBM
3apsioB
[TpoBOAHUKY, TUAIEKTPUKH U

46 MOJIYTIPOBOJIHUKH. 3aKOH COXPAHECHHS 01.03.2027 https://m.edsoo.ru/F3YVPQUYH
AJIEKTPUYECKOTO 3apsiaa T
BsanmonencTsue 3apsiioB. 3aKoH

47 Kynona. TodeuHbIH 2JIEKTPUICCKUN 04.03.2027 https://m.edsoo.ru/SU3BUOTHH

3aps



https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH

48

Hanpspk€HHOCTD 31EKTPUYECKOTO MOJISL.
[TpuHnun cyneprno3unumn
ANIEKTPUYUECKUX TOJIeH. JInHnn
HaIpPSKEHHOCTH

11.03.2027

https://m.edsoo.ru/9IKAWD2V6

49

PabGoTa cun QJICKTPOCTATHUYCCKOI'O ITOJIA.

ITorenuuan. PazHocTh mOTEHIIMATIOB

15.03.2027

https://m.edsoo.ru/VOPD9ASLF

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATHYCCKOM II0JIC.
I[I/IBJICKTpI/I‘-IeCKaH MPpOHUIACMOCTh

18.03.2027

https://m.edsoo.ru/12P2S3127

51

OnexrpoeMkocTs. KoHneHncatop

22.03.2027

https://m.edsoo.ru/BIUPRD52W

52

DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTOpa. DHEPTHUs 3apsHKEHHOTO
KOHJIeHCaTopa

25.03.2027

https://m.edsoo.ru/XPUKP82V8

53

JlaGopatopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHIeHcaTopa'

05.04.2027

https://m.edsoo.ru/PBGM4F&845

54

[TpuHIIMIT AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
arnmnapara, CTpyHHOTo MpHUHTEpa.
DJIeKTpocTaTUYEeCKas 3aluTa.
3a3eMIIeHHe DIIEKTPOTIPHOOPOB

08.04.2027

https://m.edsoo.ru/H3Q9PNHYY

55

ONEKTPUUECKUN TOK, YCIOBHUS €ro
cyuiectBoBanus. [IoCTOSIHHBIN TOK.
Cuiia Toka. Hanpsixenue.
Conportusnenue. 3akon Oma it
y4acTKa IeNu

12.04.2027

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbHOE, APAIIEIBHOE,
CMEIIaHHOE COCTMHEHHNE MPOBOIHUKOB.
JlaGopatopHnas pabora «3yuenue
CMEUIAHHOTO COSTMHEHUSI PE3UCTOPOBY

0.5

15.04.2027

https://m.edsoo.ru/SLKT3IUPUR

57

PaboTta 1 MOLTHOCTB 3JIEKTPUUECKOTO
Toka. 3akoH Jlxoyins-Jlenua

19.04.2027

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 171 TOJTHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3aMmbIkanue. JlabopaTopHas pabora
«M3mepenne D/IC uCTOYHUKA TOKA U

0.5

22.04.2027

https://m.edsoo.ru/YNSBF7PBS



https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS

Cro BHYTPCHHCTO CONIPOTUBJICHUS»

59

Pe3epBHblil ypok. KonTponbHas padota
o Teme "DieKTpoauHaMuKa" /
Bcepoccuiickasi mpoBepodHas pabota

26.04.2027

https://m.edsoo.ru/MFM6EIESX

60

O06o0marmuii ypok
«DnexTponuHamuKay / Beepoccuiickas
poBepoyHasi paboTa

29.04.2027

https://m.edsoo.ru/P86MDYO07H

61

DJIeKTPOHHAs MPOBOJIUMOCTH TBEPIBIX
METaJUIOB. 3aBUCHUMOCTh
COMPOTHBIICHUS METAILJIOB OT
temnepaTypbl. CBepXIIpOBOAUMOCTD

06.05.2027

https://m.edsoo.ru/ WMNNBQL9H

62

DIEKTPUYECKUH TOK B BaKyyMe.
CBOHCTBA IEKTPOHHBIX ITYYKOB

13.05.2027

https://m.edsoo0.ru/4CCYCJ785

63

[TomynpoBOIHUKH, UX COOCTBEHHAS U

npUMeCHast TPOBOIUMOCTh. CBOMCTBA
p—n-niepexona. [lomynpoBogHUKOBBIC
prOOpbI

17.05.2027

https://m.edsoo.ru/S55A1DQUR

64

DJICKTPUYECKUU TOK B pacCTBOpaXxX U
pacruiaBax 3JeKTPOJIHUTOB.
DJICKTPOMTHYCCKAS UCCOIHALIHS.
DIIEKTPOIIH3

20.05.2027

https://m.edsoo.ru/QUOQUWVI1

65

DJEKTPUYUECKUU TOK B ra3ax.
CaMOCTOSITENbHBIA U
HECaMOCTOSTEIbHBIN pa3psia. MoHuUs.
IIna3zma

24.05.2027

https://m.edsoo.ru/2VX2KLFQA

66

DnekTpuueckue mpudopkl U yCTpoicTBa
U UX MPAKTUYECKOE MPUMEHEHHE.
[TpaBuiia TeXHUKH 0€30MaCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KoHnTtponbHas paboTta 1mo teme
«Onekrpocraruka. [locTosHHbBIN
AIEKTPpUUECKUN TOK. TOKH B pa3IM4HBIX
cpemax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIii ypok. O600mamui ypok
o TeMam 10 kimacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha NpUMEpax pojb M MECTO (PU3MKM B (OPMHPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHKHU U

TEXHOJIOTHi, B IPAKTUYECKOM IEATEIBHOCTH JIFOAECH

10.2

Y4uTBIBaTh TpaHUIBl TNPUMEHEHUS HW3YYEHHBIX (U3WYECKHX  MOJIEICH:
MaTepuaibHas TOYKa, MHEpIHajJbHas cHcTeMa OTCYETa, abCONIOTHO TBEPAOE
TEJIO0, UACAIbHbIM ra3; MOJEIM CTPOCHHUS Ta3oB, XKHJIKOCTEH M TBEPIBIX Tell,

TOYEYHBIN AJIEKTPUUECKUI 3aps]l — P pelIeHnH (PU3NUECKUX 3a7a4

10.3

Pacno3naBath ¢usnueckue sBieHUs (MPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJICKYJSIPHO-KHHETHUYECKONW TEOPHUU CTPOCHHS BEIIECTBA
U DJICKTPOJAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBIDKEHUE, CBOOOJHOE MaJeHuEe Tel, ABHUKEHUE IO OKPY>KHOCTH, WHEPIHS,
B3aumojeiictsue ten; aud@ysus, OpOyHOBCKOE JABUKEHHE, CTPOCHHE
KAJKOCTEH W TBEPABIX TeJ, H3MEHeHHe oO0béMa Teln TMpu HarpeBaHUH
(oxJaxaeHun), TEIJIOBOE paBHOBECHUE, UCMAPEHUE, KOHACHCALUs, MJIaBICHUE,
KpUCTAJUIN3alUsl, KUIIEHUE, BIAQXHOCTh BO3[yXa, MOBBIIICHUE JaBJICHUA Ta3a
IIPU €ro HAarpeBaHUM B 3aKPBITOM COCYJZ€, CBS3b MEXAYy IapaMeTpamu

COCTOAHMA I'a3a B U30IMPOUCCCax; JICKTpU3aluAa TCI, B3aNMOJICHCTBHE 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBUKEHHE, HUCHONb3ysd (PU3HMUECKUE BEIMYUHBIL:
KOOpJMHATA, IyTh, IIEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Tela, CHUIa,
UMIIYJIbC T€Jla, KNHETUYECKasl SJHEPrus, IOTEHIUAIIbHAS YHEPIUsd, MEXaHUYECKas
paboTa, MexaHMYeCKass MOIIHOCTb; IPH ONHCAHUU TPABHUIIBHO TPaKTOBATh
¢bu3nyecKuil CMBICI HCMOJIb3yEMbIX BEJIMYMH, WX OOO3HAYEHHS] U EIUHUIBI,
HaXOJIUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETHUUHY C IPYTUMHU

BCINYHNHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI M TEIIOBBIC SIBJICHUA,
UCTIONB3Ysl (U3MUECKUE BEIMYUHBI: JaBJICHUE Ta3a, TeMIIEparypa, CpPeIHs
KUHETUYCCKast JHEprusl Xa0THYECKOTr0 JBHIKCHUS MOJICKYI,
CpC€aAHCKBaApaTUIHAasA CKOPOCTb MOJICKYJI, KOJINYCCTBO TCIIJIOTBI, BHYTPCHHAA
sHeprusi, pabora raza, KodI(Q(UIMEHT TMOJIE3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENs; TPH OINUCAHWW TPAaBHIBHO TPAKTOBATh (UINYECKUH CMBICH
UCIIONIb3YEMBIX BEJIWYHH, UX OOO3HAYCHUS M €IWHHIBI, HAXOAUTH (OpMYIIbI,

CBA3BIBAIOIUC JaHHYIO (1)I/I3I/I‘~ICCKYIO BCIIMYUHY C APYTUMHU BCIINYNHAM

10.6

OnuceiBaTh N3YUCHHBIC JJICKTPUUYCCKHE CBOMCTBA BCIICCTBA U JJICKTPHYCCKUC

sIBIICHUS (TIPOIECCHI), UCTIONB3YsI PU3NICCKUE BEITHUNHBL: dJICKTPHUCCKHUN 3aps/,




AJICKTPUYECKOE  T0JIe,  HANpsHKEHHOCTH  TOJIA,  TMOTEHIMAJ,  Pa3HOCTh
MOTCHIIMAJTIOB, TIPU ONUCAHWHM TPABHIBHO TPAKTOBATh (DU3MUECKHA CMBICIT
WCTIONB3YEMBIX BEIMYMH, WX OOO3HAYCHUS M €IUHUIIBI, YKa3bIBaTh (OPMYIIBI,

CBA3bIBAIOIINUEC JJAHHYTO (bHSquCKYIO BCIIMYHUHY C APYT'HMMH BCIIMYNHAMU

10.7

aHAM3UPOBATh (DU3MUECKHE TMPOIECCHl U SBICHUS, UCHONB3YS (U3nUeckue
3aKOHbl W TPUHUMIBL: 3aKOH BceMmupHoro TtsroteHusa, [, II u III 3akoHsbI
HproTOoHa, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPruH, 3aKOH COXpaHEHUs
MMITYJIbCa, MPUHIIUI CYTIEPIIO3ULIMK CHJI, TPUHIUIT PAaBHOIIPABUS HHEPIIUATbHBIX
CHUCTEM OTCU€Ta; MOJEKYISIPHO-KUHETHUYECKYI0 TEOPUIO CTPOEHHUsSI BEIECTBA,
ra3oBbl€ 3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW SHEPTrUu TEIUIOBOTO JBUKCHUS
MOJIEKYJI ¢ a0COJIFOTHOM TeMIepaTypou, MEePBbIi 3aKOH TEPMOJIMHAMUKU; 3aKOH
COXpaHEHHUs DJJIEKTPUUECKOro 3apsna, 3akoH KyloHa; mpu 3TOM pas3inyath
CJIOBECHYIO ()OPMYIIUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBHIPAKEHUE U YCIOBHS

(rpaHuUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC NMPUHIUIBI JEHCTBUS MAIINH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pasznuyarh yCIOBUS HMX O€30MacHOTO  HCIOJIb30BAHMUS B

OBCEIHEBHON KU3HU

10.9

BBITIONHATE  9KCHEPUMEHTHI TIO HCCIACAOBAHUIO (U3MYECKUX SBJICHHM U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUU; MPHU 3TOM
dbopmynupoBatk mpobieMy (3agady) U THUIOTE3y Y4eOHOTO HKCIEPUMEHTA,
coOupaTrh yCTaHOBKY U3 MPEIJIOKEHHOTO0 000pYAOBaHUS, NMPOBOAUTH OMBIT U

(bopMyTUPOBATH BBIBOJIBI

10.10

OcyiecTBIsATh NpsSIMbIE U KOCBEHHbIE HM3MEpEHUsl (PU3NUECKUX BEJIUYHUH; MPU
ATOM BBIOMpPATh ONTUMAJBHBIN CIIOCOO M3MEPEHMS] U UCIOJIb30BAaTh M3BECTHHIC

METO/BbI OLICHKH ITOIPELIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh  3aBUCHMOCTH ~ MEXIYy  (U3MUYECKUMH  BEIMYMHAMH  C
UCIIOJIB30BAHUEM IPAMBIX U3MEPEHUM; IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(GUKCUpPOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B

BHJIC TAOJIHII U TPAPUKOB, EIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS

10.12

CobmoaTe mpaBwiia 0e30macHOro TpyJa IMpH NPOBEACHUM HCCIEAOBaHUN B
pamMKax ydeOHOTO SKCIIEPHMEHTa, y4eOHO-HCCIIEOBATENBCKON M IMPOEKTHOU
JESTEIILHOCTH C MCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO

o0opyaoBaHus

10.13

Pemate pacuérHble 3a/1auu C SBHO 3aaHHOM (PU3NUECKON MOJIENbIO, UCIIONB3YS
¢u3nyeckre 3aKOHbl M TPHUHLMIBI, Ha OCHOBE aHalu3a YCIOBMS 3aJa4yM
BbIOMpaTh (PU3NUECKYIO MOJIENb, BBIACTATh (PU3NUECKHE BETUUYUHBI U (GOPMYIIbI,
HEoOXOUMbIE JUIsl €€ pelleHus, IPOBOAUTh PacyEThl U OLEHUBATh PEAILHOCTD

MOJIYYCHHOI'O 3HAUCHU A (I)HSH‘-ICCKOIZ BCJIIMYHMHBI

10.14

Pemiate kadecTBEHHEIE 3ala4u: BBICTpauBAThb JIOTHYCCKU HCIIPOTHBOPCUUBYIO
HCIIOYKY paccyxcz[eHI/Iﬁ C OHOpOI>’I Ha M3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U

bu3nYecKue IBICHUS




10.15

Hcnonp30BaTh NMpu pelieHuu y4eOHBIX 3a]lad COBpEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTMH JUIsl IIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMHU U IIPEICTABICHUS
yueOHOIl M Hay4HO-TIOMYJISApHON HH(OpMAIUK, IMOJYYEHHOH M3 Pa3IUYHBIX

HCTOYHHUKOB; KPUTHYCCKH aHAJIU3UPOBATH I1OJIYHaCMYIO I/IH(l)OpMaHI/IIO

10.16

[TpuBOANTE MpUMEPHl BKJIAAA POCCHUMCKUX M 3apyOeKHBbIX YUYEHBIX-(U3UKOB B
pa3sBUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPY’KAIOIIEr0 MHpa, B pPa3BUTHE

TEXHUKH U TEXHOJOTHH

10.17

Hcnonp30BaTh TeOpeTHYECKNE 3HAHUA MO (pHU3MKe B MOBCEAHEBHOM >KHU3HU IS
obecrieueHnss 0€30MaCHOCTH TPU OOpamieHHH C MpUOOpaMH M TEXHUYECKUMHU
YCTPOHCTBAMH, AJISI COXPAHEHUS 37I0POBbS U COOIOCHUS HOPM SKOJIOTHYECKOTO

MOBEJICHHUS B OKPYXKAIOIIeH cperie

10.18

PaGotate B rpymnme ¢ BBIMOJHEHUEM pPa3IUYHBIX COIMANBHBIX pOJEH,
IUIAaHUPOBATh PabOTy TPYIIIbI, PAlMOHAIBHO paclpeiensaTh OO0sI3aHHOCTH H
MJAHUPOBATh JACSATEIBHOCTh B HECTAaHIAPTHBIX CHUTyallUsAX, aJeKBaTHO
OIIEHMBATh BKJAJ KaXJOTO M3 YYaCTHHUKOB TpYIIbBl B  pEIICHUE

paccMaTpuBaeMoi MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon
pa3neJa

Ko nposepsiemoro
JJ1eMEeHTa

IIpoBepsieMble 3JIeMEHTHI COAePKAHUSA

OU3UKA

N METO/Jbl HAYUHOI'O ITO3HAHUA

1.1

®uszuka — Hayka o npupoxe. Haydnble MeTOnBI
MIO3HAHUS OKpPYXKarolero mupa. Ponp skcniepumMenTa u
TEOpUHU B IIPOLIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT

B (pusnke

1.2

MonenupoBanue (pU3NUECKUX SBJICHUM U MPOIIECCOB.
Hayunslie runoresbl. @u3n4yecKue 3aKOHBI U TEOPHH.
I'panunpl  OPUMEHUMOCTH  (PU3UYECKHUX  3aKOHOB.
[Tpuniun coorBercTBud. Ponmp um mecto ¢(usuku B
(GOpMUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI

MHpa, B HpaKTHqCCKOﬁ JEeSATEIbHOCTH JTIOACH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

MexaHudeckoe JBHKCHUC. OTHOCHTENHLHOCTD
MEXaHHUYCCKOT'O JABVKCHUA. Cucrema OTCYéTa.

TpaekTopust

2.1.2

[lepememienue,  ckopocTh  (CpenmHsiE  CKOpOCTb,
MT'HOBEHHAsi CKOPOCTb) M YCKOpEHHE MaTepUaIbHOM
TOUYKH, HUX HPOEKIUM Ha OCH CHCTEMBbl KOOPIMHAT.

CrnosxeHue nepeMeIeHnii U CII0)KEHNE CKOPOCTEN

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSAMOIMHEINHOE
nBUWKeHHe. ['papuku  3aBUCMMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHHs, IyTM U IEPEMELICHUs

MaTepI/IaJII)HOﬁ TOYKH OT BPECMCHU

CBoOoHOE TIazicHre. Y CKOpeHHe CBOOOTHOTO

naacHus

2.1.5

KpuBonuneiinoe nuxeHue. PaBHOMEpHOE NBUKEHUE
MAaTepUAIBHON TOYKHM 10 OKPYXXHOCTH. YTJoBasd
CKOpOCTb, JIMHEWHas CKOpocTh. llepmon u wyacrora.

[leHTpOCTPEMUTENLHOE YCKOPEHUE

2.1.6

TexHudeckue yCTPOMCTBA: CIUIOMETD, JBHKCHHE




CHapsAO0B, LHCIIHBIC U pPCMCHHBIC IICPEaAavYn

[IpakTnueckue paboTbl. M3mepeHue MrHOBEHHOMN
ckopoctH. HMccienoBaHue COOTHOLIEHHS — MEXIY
MyTSIMHM, IPONACHHBIMU TEJIOM 3a IOCJIEI0BaTENbHbBIE
paBHBIE IPOMEKYTKH BPEMEHHU IIPH PABHOYCKOPEHHOM
IBUKEHMHM C HAa4YaJIbHOM CKOPOCTHbIO, PAaBHOM HYIJIIO.
W3ydyeHue OBMKEHHA LIApUKA B BA3KOM KUAKOCTH.
Nzydenue JIBYDKEHUS Tena, OpOIIECHHOTO

TOPU30HTAJIbHO

2.2

JUHAMUKA

2.2.1

[Ipunnun orHocutensHOCTH ['anmnes. IlepBwiii 3aKkoH

Herorona. MHeprmanpHble CUCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHnun cynepno3unmuu cuil

223

Bropoit 3akon HeroToHa 111 mMaTepuanbHOW TOYKH B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuit

3akoH HeroToHa st MAaTCPpHAJIbHBIX TOYCK

224

3akoH BCCMHUPHOT'O TATOTCHUA. Cuita TSOKECTH. HepBa;I

KOCMHUYECKasi CKOpocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Tpenua. Cyxoe Tpenune. Cwia TpeHUs
CKOJIb)KEHUS M cujia TpeHus nokosd. KoadpouuueHt
TpeHust. Cuia CONpOTUBIIEHUS NMPU ABW)KEHUU Teja B

KHUIKOCTH HUJIN Ia3€

2.2.7

[locrynatenbHoe ¥ BpalaTeIbHOE  JIBH)KEHUE

a0CoOIOTHO TBEPOrO Tea

2.2.8

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalllCHUs. IIneyo

cwibl. YcioBus paBHoBecus TBEpaoro Tena B UCO

229

TexHudeckue yCTpOMCTBA: INOALIUIIHUKY, JBUKCHHE

HCKYCCTBCHHBLIX CIITYTHHKOB

2.2.10

[Ipaktuueckue paboThl. M3ydeHue aBumkeHus Opycka
110 HAKJIOHHOM INIOCKOCTH 101 [[GflCTBI/ICM HCECKOJIBKHUX
cwi. HcciaenoBaHue 3aBHCHUMOCTH CHIJI  YIPYTOCTH,
BO3HUKAIOIIUX B JehopMHUpPYyEeMOH MpyXHUHE U
pEe3UHOBOM 0O0pasiie, OT BENUYHMHBI UX JAePOopMaIluH.
UccnenoBanue ycinoBuii paBHOBECUS TBEPAOrO Tela,

HMCHOIICTO OCh BpalllCHUA




3AKOHbBI COXPAHEHNA B MEXAHUKE

Nmiynse MaTepHalbHOU TOYKH, CUCTEMBI
2.3.1 MaTepUabHbIX TOYEeK. VMMyJbC CHJIBI U M3MEHEHUE
HMITyJIbCa TeJa
3akoH coxpaHeHuss umiynbca B MCO. PeaktuBHOE
232
JIBIDKCHHE
233 Pa6oTa crbl
234 MOIIHOCT CHIIBI
535 Kunernueckas 2Hepruss  MarepHaJIbHOM  TOYKH.
o Teopema 0 KHHETUYECKON SHEPTUU
[TorenmmansHas sHeprusi. IloTeHnuanbHas >SHeprus
36 YIpYro ne(hOpMHUPOBAHHOMN MPY>KUHBI.
23 o [ToTennmanpHass SHEprusi Tejna BOJU3H IMOBEPXHOCTH
3emiu
IloTeHnManbHBIE YW HENMOTCHIUAIBHEIE cuiIbl. CBS3b
537 paboThl HEMOTCHIMAIBHBIX CHJI C HW3MEHCHHEM
o MEXaHWYECKOM DSHEPrMH CUCTEMbI Tel. 3aKOH
COXpAaHEHUSI MEXAaHUYECKOU SHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHMS
. TexHu4eckne ycTpoucTBa: IBHKEHHE PAKET, BOJOMET,
o KOIlep, NPYKUHHBIN NUCTOJET
[TpakTuueckue paboThl. M3yueHHe CBSI3U CKOpOCTEi
5310 TeN Tpu Heynpyrom ypaape. MccnemoBanue CcBs3u
o paboThl CHIIBI ¢ U3MEHCHHEM MEXaHWYECKOW SHEPTUHU
TCaa
3 MOJIEKVYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBbBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU
OCHOBHBIE TOJOXKEHUSI MOJEKYJISIPHO-KUHETHYECKOU
111 teopur.  bpoyHoBckoe  mBmwxkenue.  [uddysus.
o Xapakrtep [JBHKEHUS W B3aUMOJCUCTBUS YaCTHI]
3.1 BelecTBa
Mopenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX TN U
3.1.2 OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHX
MoAeaeH
3.1.3 Macca monekyn. KomuectBo BemectBa. [loctosinHas




ABoraapo

3.14

TermnoBoe paBHoBecue. TemnepaTypa u €€ u3MepeHue.

[lIxana Temnepatyp Llenbcus

Mogens wuneanbHoro rasza. OCHOBHOE YpaBHEHHUE

MO.HGKyJISIpHO-KI/IHeTI/I‘IeCKOI\/JI TCOpUU UACAILHOTO Ira3a

3.1.6

AOcomoTHasE TeMmreparypa Kak ~Mepa CcpeaHei
KMHETUYECKOM 3HEPTrUu TEIIOBOTO JBUKEHMS YaCTHUI]

rasza. [lIxana remneparyp KenbBruna

3.1.7

VpaBuenne Knanelipona — MengeneeBa. 3akoH

JanpToHa

l'azoBbIe 3akoHBI. M30mpolecchl B UACATBHOM ra3e C
MMOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA: H30TEpMa,

n30xopa, n3odapa

3.1.9

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

IIpakTnueckue padbotel. Mi3mMepenue macchl Bo3ayxa B
KJIacCHOM KkomHare. HMccinemoBaHue 3aBHCHUMOCTH

MCXKAY mapaMeTpaMu COCTOAHUA pa3pCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJANMHAMUKN

3.2.1

TepmonuHamuueckas cucrema. BHyTpeHHss dHeprus
TEPMOJUHAMHYECKOH CHCTEMbl H  CHOCOObI €&

HU3MCHCHUA

322

KonngectBo TemnoTsl U paboTa. BHyTpeHH:s sHEeprus

OJHOATOMHOTI'O MACAJIBHOT'O I'a3a

323

Buaer TeIJIonepe1avuu: TETJIONPOBOIHOCTbD,
KOHBEKIIHA, H3ITyYCHHE. TeroéMkocTs  Tea.
VnennrHas TEIUIOEMKOCTD BEILIECTBA. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPH TCILIOIICpEaAaqC

324

IlepBeiii  3akoH  TepmoauMHaMUKU. [IpumeHeHue
IIEPBOrO0 3aKOHA TEPMOAMHAMHUKH K M30IPOLIECCAM.

I'paduaeckas naTEepnpeTanus paboThI ra3a

3.2.5

TermtoBble MamuHbl. [[pUHIUIIBI AEHUCTBHUS TEIIOBBIX
MammH. [IpeoOpazoBaHusi SHEPrUU B  TEIIOBBIX
mamnHax. Kosdduuuent nonesnoro aeiictsus (aanee

— KIT) teroBoit mamuusel. [ukn Kapuao u ero KITJ]

3.2.6

Bropoit 3akon TepmoauHamuku. HeoOpatumocTh

opoleccoB B Ipupoje. TeruioBble  JBUraTelu.




DKojoru4eckue npooiaeMbl TEMI03HEPTETUKH

3.2.7

TexHudeckue yCTpPONCTBA: JABUIaTellb BHYTPEHHEIO

CropaHus, OBITOBOM XOJIOJUJIbHUK, KOHAUTTHOHED

3.2.8

[Ipaktnueckne  paboTel. M3mepeHwe  yaenbHOM

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUMA BEHIECBA. ®A30BBIE [TIEPEXO/1bI

[TapooOpa3oBanue u KoHaeHcauus. Mcnapenue u

3.3.1 KUMIEHUE. YJenpHas  TeIyoTa NapooOpa3oBaHMSL.
3aBHCHMOCTb TEMIIEPATYPBI KUIIEHUSI OT JaBJICHUS
330 AOcomoTHas M OTHOCUTENbHAsI BIAXHOCTh BO3AyXa.
o Hacpiennsiii nap
Teépnoe teno. Kpucrammueckue n amopdHbie Tena.
333 AHM30TpONIUs  CBOMCTB  KpucTayioB.  Kujakue
13 KkpucTaybsl. CoBpeMEHHbIE MaTepUalIbl
' 334 [ImaBnenune u Kpucrtaymuszauus. YJIelIbHas TEIIoTa
o riasienus. Cyomumanus
3.3.5 YpaBHEeHuHE TEIJIOBOTO OalaHca
TexHuueckne yCcTpoWCTBa: TUTPOMETP U IICUXPOMETP,
336 KaJIODUMETP, TEXHOJIOTMU IIOJyYEHHUS COBPEMEHHBIX
o MaTepuajgoB, B TOM 4HCI€ HAHOMAaTepUasioB, U
HAHOTEXHOJIOTUU
[Ipaktnueckne paboTel. M3mepeHue BIAKHOCTH
3.3.7
BO3/yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
a1l Onekrpu3anus Ten. JNeKTpudeckuil 3apsa. JBa Buza
o IEKTPUUECKUX 3apsiiOB
4.1.2 [IpoBOHMKY, TUDIIEKTPUKHU U MOJTYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.1 4.1.4 B3aumopeiictBue 3apsanos. 3akoH Kynona
DneKTpuyecKoe noJe. HamnpspkéHHnocTb
4.1.5 AJEKTpUYeCcKOoro mnoja. [IpuHnun cynepno3unuu.
JInHUM HANIPSKEHHOCTH JIEKTPUYECKOTO OIS
416 Pabora cun snekrpocraruyeckoro nois. Ilorenmuarn.

Pa3HocTs moTeHIIMAIOB




IIpOBOHHHKH n AUSJICKTPHUKHU B IIOCTOSAHHOM

4.1.7 JIEKTPUYECKOM noJe. JusnexkTpuueckas
IIPOHUIIAEMOCTh
Onexrpoémkocth. KoHaeHcatop. OneKTpOEMKOCTh
4.1.8 IJIOCKOTO  KOHJEHCATOpa. OJHEPrus 3apsHKEHHOIO
KOHJIEHCaTopa
Texnuueckue YCTPOWCTBA: BJIEKTPOCKOII,
419 JIEKTPOMETP, JIEKTPOCTaTUYECKas] 3alIuTa,
o 3a3eMJIEHHE AIIEKTPONPUOOPOB, KOHJIEHCATOoP,
KCEPOKC, CTPYHHBII TPUHTEP
41.10 [IpakTuueckue pabotel. M3MepeHue 3meKTpoEMKOCTH

KOHACHCATOpa

4.2

IOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX

Ycnosus CYILIECTBOBaHUS MOCTOSTHHOTO
4.2.1 aNeKTpudeckoro Toka. Mcrounuku Toka. Cuia Toka.
[TocTosiHHBIN TOK
422 Hanpsixenue. 3akon OMa 1151 ydacTka Henu
423 DJIEKTPUYECKOE COINPOTHUBJICHHUE. VY nenvHOE
o COINIPOTHBIIEHUE BEILIECTBA
424 IlocnenoBarenbHOe,  NapajuIEIbHOE,  CMELIAHHOE
o COEIMHEHHE NMPOBOJHUKOB
4.2.5 Pabota snexktpuueckoro Toka. 3akon Jxoyis — Jlenma
4.2.6 MoIIHOCTb NEKTPUYECKOTO TOKA
anexkTpoBkyias cuia (nanee — JJ1C) u BHyTpeHHEe
427 COMPOTUBIIEHUE MCTOYHMKA ToKa. 3akoH Owma s
o MOJIHOM (3aMKHYTOM) 3iekTpuueckoi nenu. Kopotkoe
3aMbIKaHUe
DJNeKTpOHHAas TMPOBOJUMOCTh TBEPABIX METAJIOB.
4.2.8 3aBUCUMOCTh COIPOTHUBIICHUS METaJUIOB oT
TeMmeparypbl. CBEpXIpOBOIMMOCTh
129 Onektpuyeckui TOK B Bakyyme. (CBoMCTBa
o AJIEKTPOHHBIX ITy4YKOB
[TomynpoBonnuku. CoOCTBeHHass M IpUMEcCHas
4.2.10 MIPOBOAMMOCTh  HOJYNpPOBOJHUKOB. CBolicTBa p-n

nepexoza. IloxynpoBogHIKOBBIE TPHOOPEI




4.2.11

DnexTpuyecKui TOK B ANEKTPOIIUTAX.

9J'ICKTpOJ'II/ITI/I‘leCKa${ Juccounuanus. 9JICKTpOJ'IPI3

4.2.12

DJIeKTpUYecKuil TOK B razax. CaMoOCTOSTENbHBIN U
HECAMOCTOSTENbHBIA  paspsan. Pasnuusble  TUIBI

CaMOCTOATCIIbHOT'O pa3psaaa. Momnuaus. [1na3zma

4.2.13

TexHuueckne YyCTpOWCTBA: aMIIEPMETpP, BOJBTMETD,
peocTaTt, WCTOYHUKH TOKA, JIIEKTPOHArpeBaTeIbHBIC
PpUOOPHI, AIEKTPOOCBETUTEILHBIE IpUOOPHI,
TEPMOMETP  CONPOTHUBIICHHs, BAaKyyMHBIH  JHOJ,
TEPMUCTOPHI U (HOTOPEIUCTOPHI, MOTYIPOBOJHUKOBBIN

JINOJI, TaTbBaHUKA

4.2.14

[Ipaktuyeckne pabotbl. M3ydyeHue CMeLIaHHOTO
COETMHEHUS PE3UCTOPOB.
N3mepenne DJIC UCTOUYHMKA TOKA M €0 BHYTPEHHETO

conpoTtuBneHus. Habmoaenue smekTponmsa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®uzuka. 10 knacc. Maxuies ['.4., byxosues b.b., Corckuit H.-H.; nox
penakiueit [TapdpentreBoit H.A. AxuronepHnoe o6miectBo «M3narenbcTBo
«IIpocBenienue»

» ®usuka. 11 knacc. Mskumes I'.5., byxoBueB b.b., Yapyrua B.M.; oz
penakmueii [TapdpenTreBoit H.A. AxumonepHoe o6mecTBo «3marenbcTBo

«IIpocBemienue»

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

®dusuka. 11 knacc. ba3oBelil ypoBeHb. MeToanueckoe mocooue

«Coopnuk 3aga4 no pusuke» A.Il.PeimkeBuy, [1.A.PeimkeBuy. MockBa
«ITpocsemenue» 2010r.

«Kontponbabie padotsl o ¢puszuke 10-11 xmace». A.E.Mapon, E.A.MapoHs.
«IIpocsemenue» 2011 r.

TemaTndeckne KOHTPOJIBHBIE M CAMOCTOSTEIbHBIC PAOOTHI IO (hHU3UKE

O.U.I'pomuena 10-11 knace. «9x3amen» 2012 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



1. http://www.fizika.ru - anekTpoHHBIE Y4eOHUKH IO (PHU3UKE.

2. http://class-fizika.narod.ru - uHTEpeCcHBIE MaTepUaNbl K ypokaM (GU3UKH I10
TEMaM; TECTHI 110 TeMaM; HaTJISIIHbIE M/M MTOCOOUS K ypOKaM.

3. http://fizika-class.narod.ru - BUA€OONBITH HA YPOKaX.

4. http://www.openclass.ru - nudgpoBsie 00pa3oBaTeIbHbIE PECYPCHI.

5. http://www .proshkolu.ru - 6ubnuorexa — Bc€ no npeamety «Du3nka.
OINOP

Ennnas xomnekmus LIOP
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