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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma o ¢usuke 6a30BOro YpOBHS Ha YPOBHE CpeHEro 001ero oopazoBanus pa3padoraHa
Ha OCHOBE TIOJIOKEHUH U TpeOOBaHUU K pe3yiabTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTeIbHOM
nporpammsl, npeactaBieHHbIXx B @T'OC COO, a takxke ¢ yuérom ¢enepaabHON padoyeil mporpaMmbl
BOCIIMTAHUS W KOHICTIIMU NpenojgaBaHust ydeOHoro mnpeamera «®Dusmka» B 00pa3oBaTeIbHBIX
opraam3anusax Poccuiickoit @enepariu, peaim3yonux 0CHOBHEIE 00pa30BaTeIbHBIC IPOTPAMMBIL.

Copnepxanue mporpaMMbl O (PHU3HMKE HampaBieHO Ha (OPMHPOBAHME ECTECTBEHHO-HAYYHOMH
KapTuHBI Mupa oOydatommxcst 10—11 kmaccoB npu oOyueHnn ux Gusuke Ha 0a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-/EATENbHOCTHOTO moaxoaa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBaHusmM DPI'OC
COO Kk muaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METANpeIMETHBIM pe3yjibTaTaMm OOydeHMs, a
TaK)K€ YYUTHIBAET HEOOXOJMMOCTh pEaJn3allid MEXIIPEIMETHBIX CBSi3ed (PM3UKH C €CTECTBEHHO-
HAyYHBIMH Y4YeOHBIMU TpeaMeTaMu. B Hell ompenensioTcsi OCHOBHBIE IENW W3ydeHUs (U3MKH Ha
YpOBHE cpenHero oOmiero o0pa3oBaHusi, IUIAHUPYEMble pE3ylIbTaTbl OCBOEHHSA Kypca (U3HKH:
JTUYHOCTHBIC, METaINpeAMETHBIC, TPeIMETHBIC (Ha 6a30BOM YpPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [UIaHMPYEMbIE pE3YyJbTaThl OCBOEHHUS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE

MpeIMETHBIE Pe3yabTaThl MO roJiaM O0yYeHUS;

e cojiep)kaHue yuyeOHoro npeamMera «Pu3nka» Mo rogaM 00ydeHus.

dusnka Kak Hayka O HauOoJiee OOMMX 3aKOHAX MPHUPOJBI, BBICTYNAas B KaueCTBE YYEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ, B CHUCTEMY 3HAHMH OO0 OKpYKaloIIeM MHpE.
HIkombHBI Kype (U3HKH — CHCTEMOOOPA3yIOMMKA IS €CTECTBEHHO-HAYYHBIX YYeOHBIX TPEIMETOB,
MIOCKOJIbKY (U3MYECKHe 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SBJICHUH, H3y4aeMbIX XHMHEH,
ounosorueit, ¢uznueckor reorpadueir m actpoHomuen. Mcmonap30BaHWE W aKTUBHOE NPHUMCHEHHE
(GUBUYECKUX 3HAHUN OMpeneNsieT XapakTep W Pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEpPreTHKH, TPAHCIOPTa, OCBOGHHUS KOCMOCA, IIOJIyYEHUS HOBBIX MAaTEpUANOB C 3aJaHHBIMU
cBoiicTBaMH u Apyrux. M3ydenue pu3mMkd BHOCHUT OCHOBHOI BKJIaa B (OPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOM KapTHHBI Mupa oOydarommuxcsi, B (OPMUPOBAHHWE YMEHUU NPUMEHSATh HAyYHBIM METO]
MO3HAHUS MPY BHIMOJIHEHUH UMU y4eOHBIX UCCIIETOBAaHUI.

B ocHoBy kypca ¢usuku ans ypoBHS cpeaHero oOmiero oOpa3oBaHHS MOJIOKEH psa UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MIPUHIHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SIBISETCS JIOTHUECKU 3aBEpIIEHHBIM, OH
COJICP)KUT MaTepuad U3 BCeX pa3ieioB (U3MKH, BKIOYAET KaK BOIPOCHl KJIACCUYECKOM, Tak H
COBPEMEHHOU (PHU3UKH.

Hoesn cenepanuzayuu. B coOTBEeTCTBUM ¢ Hel marepuan Kypca (GU3UKH OOBEAUHEH BOKPYT
¢dbusnueckux Teopuil. Bemymmum B Kypce sBiseTcss pOpMHpOBAaHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusanus MpeanosiaraeT HCMOJB30BaHUE TYMAaHUTApHOTO
MoTeHIMana GU3NYECKO HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBa, a TAKXKE
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 3KOJIOTHUECKUMHU TPOoOIeMaMu.

Hoes npuxnaownoti nanpaenennocmu. Kypc ¢usuku mpennoiaraerT 3HaKOMCTBO C IIHPOKHM
KPYrOM TEXHHUUYECKUX U TEXHOJIOTMUYECKUX MPUIIOKEHUI U3yYEeHHBIX TEOPHUIl U 3aKOHOB.

Hoess  oxonoeusayuu  peanusyercs MOCPEACTBOM  BBEJICHHMS  DJIEMEHTOB  COJEp)KaHus,
MOCBSIIEHHBIX HKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U
TEXHOJIOTUH, a Takke 00CYXJeHHUs MpoOIeM pPalMOHAIBHOTO MPHPOJIONOIB30BAHUS U SKOJIOTUYECKOH
0€30IaCHOCTH.

CrepxHEBBIMH JIEMEHTaMU Kypca (PU3MKM Ha YpOBHE CpeTHEro o0Iero oopa3oBaHus SBISIOTCS
¢usnueckue Teopuu (GopMHpPOBAHUE MPEACTABICHUNA O CTPYKType MOCTpOoeHHs (U3NYECKOil Teopuu,
ponu  (pyHIAaMEHTalIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX NPEICTABICHUSAX O TPHPOJIE,
IpaHUIAX IPUMEHUMOCTH TEOPUH, /Ul OTMCaHUS €CTECTBEHHO-HAYYHBIX SIBJICHUIN U MTPOLIECCOB).



CucTeMHO-JIEITETPHOCTHBI TOJAX0X B Kypce (U3WMKU peamu3yeTcss NPEexXJe BCEro 3a CuéT
OpraHu3alluy YKCIIEPUMEHTAIBHON JEATeNbHOCTH oOydatomumxcs. s 6a30Boro ypoBHs Kypca GU3NKU
— 3TO HCHOJIB30BAaHUE CUCTEMBbI (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIaOOPATOPHBIX
paboT, KOTOphIe B IporpaMmMme o Qu3nke 0ObEAUHEHBI B OOIIMIA CIIUCOK YIYCHHUECKUX MPAKTHUECKUX
paboT. Briienenue B yka3aHHOM TepedHe J1adopaTopHBIX paboT, MPOBOIUMBIX JUIS KOHTPOJIS U OLIEHKH,
OCYIIECTBISIETCS YYaCTHUKaMU 00pa30BaTEIbHOTO MPOoIecca UCXO I U3 0COOCHHOCTEH TUIaHUPOBAHUS U
ocHamieHusi kabunHera ¢usuku. Ilpm 3TOoM oOecrieunBaeTcsi OBIAJeHHE OOYYAIOIMIMMHUCS YMEHUSMHU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHHUS, CCICIOBAHUS 3aBUCHMOCTEH (PM3UYECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonpmoe BHUMaHME yIenseTcsl pPEHICHUIO0 pacu€THBIX M KaueCTBEHHBIX 3ajad. Ilpu stom mms
pacu€THBIX 3aqad MPHOPUTETOM SBISIFOTCA 3aadydl C SBHO 33aJaHHOM (U3WYECKOH MOJEIbIO,
MO3BOJISIOIINE MTPUMEHSITh N3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jena Kypca, Tak U
WHTETPHUPYS 3HAHWS W3 PasHBIX pa3ieioB. J{Js KaueCTBEHHBIX 3a/1a4 NMPHOPHUTETOM SIBIISIOTCS 3aaHUs
Ha OOBSICHEHHE NPOTEKaHUsI (PU3MUYECKHUX SBICHUN M MPOIECCOB B OKPYXKAIOIIEH XKU3HU, TpeOyromue
BBIOOpA PU3UIECKOI MOJIEIH ISl CUTYAIlH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu O®I'OC COO k MarepuasbHO-TEXHUYECKOMY OOECIIEYCHHIO
ydueOHOro Tmporecca 0a30BBI ypOBEHb Kypca (DM3UKM Ha YPOBHE CpeIHEro ooOiero o0pa3oBaHUs
JOJDKEH M3Yy4aThCsl B YCIIOBHUSIX TPEAMETHOTO KaOWHeTa (HM3WKU WIH B YCIOBHSX WHTETPUPOBAHHOTO
KaOWHeTa MPEeAMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kabuHeTe GU3NKK JOHKHO OBITHh HEOOXOAMMOE
nabopaTopHoe 00OpYIOBaHWE JUIS BBIOJHEHHUS YKa3aHHBIX B TpOTrpaMMe M0 (HU3HKE YYEHUIECKHX
MPAaKTUIECKUX pabOT U JeMOHCTPAIIMOHHOE 000pyTI0OBaHHE.

JleMoHCTparmoHHOe 000pyIoBaHne (HOPMHUPYETCS] B COOTBETCTBHH C TPUHIIMIIOM MUHHMAaJIBHOMN
JOCTAaTOYHOCTH M OOECIIeYHBAET TOCTAHOBKY NEPEYMCIIEHHBIX B MpOTpaMMe IO (PHU3HKE KIFOYEBBIX
JNEeMOHCTpalMii s MCCIIEOBaHHUS M3y4aeMbIX SIBICHUH M TPOIECCOB, OSMIUPHUUECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 000OpyIOBaHWE MJIsi YUCHHUECKHX MPAKTHYECKUX paboT (opmupyercs B BHIE
TEMaTUYEeCKNX KOMILIEKTOB U oOecreunBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOydaroluXcs.
Temarnueckre KOMILIEKTHI JIAOOPATOPHOTO 000PYI0BaHUS JOJLKHBI OBITH MOCTPOEHBI Ha KOMITJIEKCHOM
MCIO0JIb30BAHNHU aHAJIOTOBBIX U LHHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM
B BHJIC IU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LEJSIMU U3YyUeHUs (PU3UKU B 001IEM 00pa30BaHUM SBISIOTCS:

¢ hopMHpoBaHNE HHTEpeca M CTPEMJICHUS OOYyYaromIMXCS K HAyYHOMY H3YYEHHUIO MPHUPOIDI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHHE HCCIEI0BATEIHECKOTO
OTHOIICHHUSI K OKPYKAIOIIUM SIBJICHUSM;

¢ hopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4YE€HHsS OCHOB CTPOCHHUS MaTepuu
1 (yHIaMEHTAIIbHBIX 3aKOHOB (DU3HKHU;

e hopMupoBaHNEe YMEHUN OOBACHATH SIBICHUS C HCIOJIb30BAHHEM (PU3NYECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTeIbCTB;

¢ hopMHpOBaHUE MPEACTABICHUI O PONU (U3UKU AT Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIl.

JlocTikeHne 3TUX Lieiel obecreuynBaeTcs pelIeHueM CIIEAYIOIUX 337a4 B MpoLecce M3y4eHUs

Kypca (pU3UKU Ha YPOBHE CPEAHEro O0IIero o0pa3oBaHUs:

e IproOpeTeHNe CUCTEMbI 3HAaHUH 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPUsX,
BKJIIOUAsT MEXaHHKY, MOJEKYISpPHYIO (GHU3UKY, SJIEKTPOJAWHAMUKY, KBAHTOBYIO (HU3HKY H
3JIEMEHTHI aCTPO(U3UKH;

e hopMUpOBaHME YMEHUH NPUMEHATh TEOPETHUECKHE 3HAHMUA Uil OOBSCHEHHS (PU3MUYECKHX
SIBJICHUH B IPUPOJIE U JUTSI IPUHSTUS MPAKTUUYECKUX PELICHUH B TOBCEHEBHOM KHU3HH;



® OCBOGHHE CIIOCOOOB PEIICHHUS PA3IMYHBIX 33734 C SIBHO 3aJJaHHOHM (U3MUECKON MOIeNbI0, 3a/1ad,
M0/IPa3yMEBAIOIINX CAMOCTOSATEIBHOE CO3/IaHNe (PU3UUECKON MOJIENH, aJIeKBaTHOM yCIOBUSAM
3a/1a4y;
®[IOHMMaHHE (PHU3UYECKUX OCHOB M NPUHIMIIOB JEHCTBHSA TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;
®OBJIQJICHUE METOJAAMHM CaMOCTOSITEIbHOIO IUIAHUPOBAHMUS U TPOBEIACHUS  (PU3MUECKUX
OKCTIIEPUMEHTOB, aHajJM3a M HMHTEPIPETAli HH(OOPMAIMH, OTPEACICHUS IOCTOBEPHOCTU
MIOJIyYEHHOTO PE3yJIbTaTa;
®CO3JaHHUE YCJIOBHM Uil Pa3BUTUS YMEHUW IPOEKTHO-HCCIENOBATEIbCKON, TBOPUYECKOU
JEeSITEIbHOCTH.
Ha usyuenue ¢usnku (0a30BbIl ypOBEHb) HA YPOBHE CpeaHEro odiiero oopa3oBaHus OTBOIUTCS
136 gacos: B 10 ximacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 wacoB (2 waca B HefIemo).
[Ipennaraempiii B mporpaMme 1o (U3MKE IepedeHb JIabOpaTOpPHBIX M MPAKTUYECKUX pPadOT
SIBJIIETCS PEKOMEHJOBAHHBIM, YUUTENb J€JIaeT BHIOOp MPOBENEHUs J1TaOOpaTOPHBIX pabOT U OMBITOB C
y4€TOM MHAUBUyaTbHBIX OCOOCHHOCTEN 00yJaronXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
®uszuka — Hayka o mnpupoae. Hayunele MeTonsl IO3HAaHMS OKpyKawomero wmupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pr3HKE.
MonenupoBanue pU3NYECKUX sABJIEHUH U npoleccoB. Hayunble runotespl. @u3nyeckue 3aK0HbI U
Teopuu. [ paHUIIBI MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB. [IpHHIIAIT COOTBETCTBHSL.

Ponb u mecto pusnku B pOpMUPOBAHUU COBPEMEHHON Hay4yHOUM KapTHHBI MUpPa, B IPAKTUYECKOMN
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu
AHasnorosble U ITU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC JTATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe apmxkeHue. OTHOCHTENBHOCTh MEXaHMuecKkoro ABmkeHus. Cucrema OTCUETa.
Tpaexropus.

[Tepememienne, CKOpocTh (CpemHSsI CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U  YCKOpEHHE
MaTepUalbHOM TOYKH, WX MPOCKIUH HA OCH CHUCTEMbI KoOpauHAT. CJOXKEHUE NEepEeMEIICHUN |
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSMOJMHEWHOE JBIWKeHHe. [paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUSI MaTePHUATbHOM TOYKH OT BPEMEHH.

CBoboaHoe maieHne. Y CKOpeHue CBOOOTHOTO TaACHMS.

KpuBonuneitHoe nBuxeHue. J[BkeHnE MaTepUaibHOW TOYKU MO OKPYKHOCTH C TIOCTOSTHHOM TIO
MOJYJTI0O CKOpPOCThIO. YTJOBasi CKOpPOCThb, JIMHEHHas CKOpocTh. Ilepmom m yactoTa oOparmieHwHs.
LleHTpOCTpEMUTETBLHOE YCKOPEHHE.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUIOMETpP, IBHKEHHE CHApsIOB,
LIETTHBIE U PEMEHHBIE MepeIavu.

Jlemoncmpayuu

Mojenb cucTemMbl 0TCUETA, MILTIOCTPAIUA KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMXKEHHUI C UCTIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pPa3peKEHHOM MPOCTPAHCTBE.

Ha6nronenue aBuxeHus teaa, OpoIeHHOTO MO YIJIOM K TOPU30HTY M TOPHU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO ITaICHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEAECIICHHS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXAY MYTSIMHU, NPONACHHBIMM TEJIOM 3a MOCIEAOBAaTENIbHbIC
paBHbIE MPOMEXYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBKEHHUM C HAYaJIbHON CKOPOCTHIO, PABHOM
HYIIIO.

N3yuenune nBUKEHUS MAPUKA B BA3KOM KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipuaiun ortHocurenbHOCTH ['anmuies. Ilepseit 3axkoH HperoroHa. HMHepuumanbHble CHCTEMBI
OoTCcUéTa.

Macca Tena. Cwia. [Ipunnun cynepnosunmu cwil. Bropoi 3akoH HeroToHa [u1d MaTtepuanbHOU
To4KU. Tpernii 3akoH Hpl0TOHA [l MaTepHUabHBIX TOYEK.

3akoH BceMHpHOro TaroteHus. Cuna tsxectu. [lepBas kocMHuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buapl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHHSI CKOJIBKEHUST W cwia TpeHus nokos. Koapdumument tpenus. Cuina CONPOTHUBICHUS TPH
JBUKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarensHOE ¥ BpamaTeabHOE JBUKCHUE a0COTIOTHO TBEPIOTO Tela.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpamieHus. [liieuo cuiiel. YciioBusi paBHOBECHS TBEPAOIO TeEA.

TexHnuueckue yCTpOWCTBA M NPAKTUYECKOE TPUMEHEHHE: TOJIIUIHUKH, JBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEpLUH.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIUX TEll.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT Ae(OpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecus TBEPOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HUKAIONIUX B MPYKWHE U PE3MHOBOM OOpaslie,
OT ux Aedopmariuu.

UccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO Tela, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

Nmnynsc maTepuaabHOM TOUKHM (Tena), CUCTEMbl MaTepHalbHBIX TOuYeK. MMmynbc cuibl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE ABMKEHUE.

PaboTa crnbsl. MOIIHOCTE CHJIBI.

Kunerndeckast sHEprusi MaTepuaibHON TOUkH. Teopema 00 N3BMEHEHNH KHHETUYECKON YHEPTUH.

[TorenumansHas »Heprus. [loTeHnumanbHas SHEprus ynpyro aehOpPMUPOBAHHOW TMPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3€MIIH.

[loTeHnmanpHple W HENOTEHUUANbHbIE CHIIBL. CBS3b pabOThl HEMOTCHLUATbHBIX CHI C
M3MEHEHNEM MEXaHUYECKOM SHEPIrUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPrUU.

Yrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEpP, MPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexo mOTeHIIMATBHON PHEPTUHN B KHHETUUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHnne abCOTIOTHO HEYNPYToTO yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHMYECKOW SHEpruM Tela Ha IpuMepe
pacTsKEHHUs PE3UHOBOIO JKIyTa.

Pa3nen 3. MoaekyasipHasi pu3nka 1 TepMOAMHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU MEeOpUU
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpHM M HX OIBITHOE OOOCHOBaHHE.
bpoynoBckoe nBwxkenue. duddys3us. Xapakrep ABMKEHHS W B3aUMOJCHUCTBUS YaCTUI[ BEIECTBA.
Mojienu cTpoeHHs ra3oB, KUAKOCTEH U TBEPABIX TeN U 0OBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE ITUX
Mozenei. Macca u pazmepsl MoJiekyil. KonnuectBo Bemectsa. [loctosinnas ABorapo.
Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.



Mopnens wuneanpHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KMHETUYECKOM TEOpHUH
UJeaNbHOTO Ta3a. AOCOJIIOTHAs TeMIlepaTypa Kak Mepa CpeJHEeW KMHETHMYECKOM SHEPruu TEIUIOBOTO
JNBIKEeHHs dactull rasa. Illkama temneparyp KenbBuna. ['a3oBble 3akoHbI. YpaBHeHue MenzeneeBa—
Knaneiipona. 3axon J[lamproHa. M3omporecchl B HICAIBHOM Tra3e C IOCTOSHHBIM KOJUYECTBOM
BeniecTBa. ['paduueckoe npencTaBieHne H30IPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHuveckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, TOKa3bIBAIONINE AUCKPETHOE CTPOSHHE BEIIECTBa, (hoTOTpaduu MOJIEKYJ OpPraHHIECKUX
COEIMHEHU.

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Monens OpOYHOBCKOTO JIBUKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIECKYISIPHOTO B3aUMOICUCTBUSI.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJICHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, MIUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUSA UAEAIBLHOTO ra3a, H30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

Omnpenenenrne Macchl BO3JyXa B KJIaCCHOM KOMHAT€ Ha OCHOBE M3MepeHui o0bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamudeckas cucteMa. BHYTpeHHsIST SHEPTUS] TEPMOJMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€ n3Mmenenus. KonmuectBo TemnoTsl ¥ pabota. BHyTpeHHsIS 3HEpPTrUsi 0THOATOMHOTO H1€aIbHOIO rasa.
Bunel Teromepenaud: TEIUIONPOBOJAHOCTb, KOHBEKLHS, H3JIy4YeHUE. YJIeNbHas TEIIOEMKOCTb
BemecTa. KosmyecTBo TEMIOTHI NP TEIUIONEepeaaye.

[Tonatue o6 ammabatHom mporecce. [lepBbiii 3akoH TepMmoauHaMukHu. [IpumeHeHue mepBoro
3aKOHA TEPMOJMHAMMKH K H3omporieccaM. ['papuueckas nutepnperanus padoThl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOpaTUMOCTB IPOIIECCOB B MPUPO/IL.

Tennoseie Mamuubl. [IpuUHIUIBI IEeHWCTBHUS TEIUIOBBIX MammuH. [IpeoOpa3oBaHus SHEpPrUU B
TEIUIOBbIX MamuHax. KoadduiueHt mone3Horo aelcTBusi TerioBod MamuHbL. [lukn KapHo m ero
KO3 (GUIIMEHT MOJE3HOTO IEHCTBUS. DKOJIOTHUECKHE TPOOIIEMbI TEIJIOPHEPTEeTHKY.

TexHuueckre yCTpOWCTBAa M INPAKTHYECKOE NPUMEHEHUE: JIBUTaTellb BHYTPEHHEIO CropaHus,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3meHeHne BHyTpeHHEH SHEPryu Tesa MPU COBEPILIEHUU PA0OThI: BBUIET MPOOKU U3 OYTHIIKU MO/
NeCTBHEM CXKaToro BO3JyXa, HarpeBaHue »ddupa B JATyHHOM TpyOke myTéM TpeHHUS
(BUIICOIEMOHCTpALTHSA).

N3menenue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PAaCHIMPEHHUIO BO3/1yXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue yaenbHOM TeMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHaeHcauus. VcnapeHue W kumeHue. AOCOTIOTHasS M OTHOCUTENbHAS
BIQXXHOCTh BO3AyXa. HacelleHHbId map. VYaenbHas TemioTa NapooOpa3oBaHUs. 3aBHUCHUMOCTH
TeMIepaTypbl KUMIEHUS OT TaBJICHUS.

TBépmoe teno. Kpucrammuyeckue u amopdHble Terna. AHU3OTPOMHS CBONCTB KpPHUCTAJIIOB.
Kunkue xpuctamibl. CoBpeMeHHble MaTepuanbl. [IlnaBneHne W Kpuctammzauus. Y eiabHas TemoTa
iaBieHus. Cyoaumarus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHnueckre ycTpoiCTBa U MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U MICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTHH MOJYyYEHUs COBPEMEHHBIX MaTepUajIoB, B TOM YHCJIE HAHOMATEPHUAIIOB, U HAHOTEXHOJIOTHH.



Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kurenue npu moHMKEHHOM JIaBIICHUH.

CrniocoObl M3MepeHHs BIaKHOCTH.

Habmoienne HarpeBaHust M IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTBA.
JleMOHCTpalus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3mepenune OTHOCUTEIHFHOM BIQXKHOCTH BO3IyXa.

Pazjen 4. DiekTpoamnamMuka

Tema 1. Inekmpocmamuka

OnekTpu3aius Tesl. DIeKTpUYecKuid 3apsan. [[Ba Buma snmekrpuueckux 3apsgoB. [IpoBoaHHKH,
JURJICKTPUKH U TIOJIYTIPOBOIHUKH. 3aKOH COXPAaHEHUS dJIEKTPUUECKOTO 3apsia.

BzaumoneiictBue 3apsinoB. 3akoH Kynona. TodedHbIN 3IIEKTpUUECKHM 3apsi. DJIEKTPUUECKOE
nosie. Hanpsok€HHOCTB dekTpudeckoro nosis. [IpuHIunm cynepno3unmuy MEeKTPUIECKUX NoJIed. JInHnn
HaIpPsHKEHHOCTH JIEKTPUUYECKOTO TTOJIS.

PaboTta cun snexrpocrarudeckoro mosst. [lotenmuan. Paznocts motenmnuanos. [IpoBogHuku u
JUDJICKTPUKH B JIEKTPOCTATHYECKOM ToJe. J(ManeKkTpudeckas MpoHUIIaeMOCTb.

OnekTpoéMKocTh.  KoHaeHcaTop. OJEKTpOEMKOCTh  IUIOCKOTO  KOHJAEHCaTopa. JHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckne yCTpOWCTBA ¥ TPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, JJIEKTPOMET),
ANEKTPOCTATHYUECKAs 3aIUTa, 3a3€MJICHUE DJICKTPONPHOOPOB, KOHICHCATOP, KOMUPOBAJIBHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpolCTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

B3anmoelicTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSHKCHHBIX TEl.

[IpoBOAHMKH B 31EKTPOCTATHYECKOM MOJIE.

DJIEKTpOCTaTUUYECKAs 3alUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIOMIAJAM IUIACTHUH, PaCCTOSHUS
MEXKy HUMH U IU3JIEKTPUIECKON MPOHNULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 31ekmpuveckuii mok. Toxu 6 paznuunvlx cpedax

DNEeKTPUYECKU TOK. YCIOBUS CYILIECTBOBAHUSA 3NIEKTpUUECKOro Toka. Mcrounuku Toka. Cuia
TOKa. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 1 ydyacTka 1Hemnu.

DIEeKTpUYECKOE COIMPOTHUBJICHUE. YJAEIbHOE CONpOTHUBIEHHE BewecTBa. llocnenoBarenbHoe,
napajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.

PaGora snextpuyeckoro Toka. 3akoH J[xoyns—JleHa. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEeKTpOABMKYILAs CHUJIa U BHYTPEHHEE CONPOTUBIIEHHE MCTOYHMKAa TOKa. 3akoH Owma ams
MOJIHOM (3aMKHYTO#1) anekTpudeckoii nenu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTb CONPOTUBIIEHHUS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYeCcKuil TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MMYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs U IPUMECHasi IPOBOAUMOCTh TOIYNMPOBOTHUKOB. CBOICTBA P—
n-nepexoja. [loaynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUYeCKUid TOK B pacTBOpax M paciuiaBaX dJJIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs
JUCCOIMAUs. DIEKTPOJIN3.



OnexTpuueckuil TOK B ra3ax. CaMOCTOSITENIbHBII M HECaMOCTOSTENbHBIM pa3psn. MouHus.
IIna3ma.

TexHuueckue YCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHME: aMIIEpMETp, BOJBTMETP, PEOCTar,
WCTOYHHUKH TOKa, DJIEKTPOHArpeBaTENIbHBIE HMPUOOPHI, AIEKTPOOCBETUTENbHBIE MPHUOOPHI, TEPMOMETP
COINIPOTHUBIICHUS, BAaKyyMHBIH HOJ, TEPMHCTOPHl M (OTOPE3UCTOPHI, MOIYIPOBOJHUKOBBIN JHUOM,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSDKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LUINHIPUUECKUX POBOJHUKOB OT JJIMHBI, IUIOIIAIU OTIEPEYHOTO
CEYEHMS U MaTepHaa.

CMeniaHHO€ COeIMHEHUE POBOIHUKOB.

[IpsiMoe n3mepeHue MeKTPoABHKYIIEeH cuibl. KOpoTkoe 3aMpIkaHNE rajJbBaHUYECKOIO 3JIEMEHTA
U OLICHKA BHYTPEHHETO COIIPOTHUBIICHHUSL.

3aBUCUMOCTb CONPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IpOBOIUMOCTh BO3yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABIKYIIEN CUIIbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

HabGnronenue anexkrponusa.

MexnpeameTrHble CBSI3U

N3yuenne «kypca ¢usnku O6a3oBoro ypoBHS B 10 Kiacce OCYIIECTBISETCS C y4€TOM
coJiepKaTelbHbIX MEXIPEAMETHBIX CBA3EH C KypcaMH MaTeMaTHKH, OMOJIOTMM, XUMHHM, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemuvie nonsamus, CB3aHHbIE C U3YYEHHEM METOJIOB HAyYHOrO INO3HAHUSA: SIBJICHHUE,
Hay4HbIl (¢akT, Tunoresa, (usnyeckas BEIWYMHA, 3aKOH, Teopus, HaAOIIONEHHE, SKCIEPHUMEHT,
MOJEIMPOBAHNE, MOJEIIb, U3MEPCHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, JMHeHHas (QyHkuus, napabosa, rumnepOosa, ux
rpaduKy U CBOICTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECCTBO, BEKTOPBI U UX IIPOEKIIMHU Ha OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

Buonoeusn: Mexanndeckoe IBMKEHUE B KHUBOH Mpupoae, 1udpdy3us, ocMoc, TEII000MEH KHUBBIX
OpraHu3MoB (BHMJIbl TEIUIONEpENaud, TEIJIOBOE PABHOBECHE), 3JEKTPUYECKUE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: IUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAasi Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeJ, KMIKOCTEH M ra3oB, MIEKTPUYECKHE CBOMCTBA
METaJIJIOB, YJIEKTPOJIUTHYECKAS AUCCOLMALUS, FaIbBaHHKA.

l'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusa: mnpeoOpa3zoBaHUE [JBIKEHUI C HCIOIb30BAaHUEM MEXaHM3MOB, YUYET TpPEHUS B
TEXHUKE, MMOAUIHUKY, HCIOIb30BaHUE 3aKOHA COXPAHEHUs UMITyJbca B TEXHUKE (pakeTa, BOJOMET U
Apyrue), 1BUraTeilb BHYTPEHHEr0 CropaHusi, naposas TypOMHA, OBITOBOM XOJOIMIBHUK, KOHAULIMOHED,
TEXHOJIOI'MU IOJIy4€HHs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
ANIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHE 3JEKTPONpPHUOOPOB, KCEPOKC, CTPYHHBIH MpHUHTED,
3JIeKTpOHArpeBaresbHble PUOOPHI, TEKTPOOCBETUTENbHbBIE TPUOOPHI, FAIbBAHUKA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IPOI'PAMMBI IIO ®USUKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHMUA

OcBoenne yueOHOro npeamera «Pu3nka» Ha ypoBHE cpeHero ooduero odpaszoBaHus (06a30Bblil
ypOBeHI)) JOJIDKHO 00€ecCIIeYuTh AOCTHIXKCHUEC CICAYIOIIUX JIMYHOCTHBIX, MCTAIPCIMCTHBIX U
MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE PE3yJAbTaThl OCBOCHHS Yy4deOHOro mpenMera «Du3nuka» TOJDKHBI OTpPaXaTh
TOTOBHOCTb U CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3ULMEN JINYHOCTH, CHCTEMOM LEHHOCTHBIX OpUEHTAlMi, MO3UTHUBHBIX BHYTPEHHUX YOEXICHUM,
COOTBETCTBYIOIINX TPAJAUIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OTIBITa M OMbITA JIEATETLHOCTH B TMPOIECCE pealn3allid OCHOBHBIX HAIpaBJICHUN BOCIUTATEIHLHOUN
NESITETFHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIIECTBa;

MPUHATAE  TPATUIUOHHBIX  OOIIEYETIOBEYECKUX TYMAaHUCTHUYECKUX W JIEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEpecax TpaxIaHCKOTO oOIecTsa,
Y4acCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIHLHON OpraHU3aIliu;

yYMEHHE B3aWMOJICHCTBOBATh C COIMAIBLHBIMU MHCTUTYTAMU B COOTBETCTBHH C MX (DYHKIHUSIMU U
Ha3HA4YCHUEM;

TFOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOILIEHHE K T'OCYIApCTBEHHBIM CHMBOJIAM, JTOCTHXKEHHUSM POCCUHCKHX YYEHBIX B
obsacti GU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CHOCOOHOCTh OIICHUBATh CUTYallMI0O U TNPUHUMATh OCO3HAHHBIC PEIEHHUs, OPUEHTUPYSICH Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YHUCIIE B IEATEIbHOCTU YUYEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIHOYAs 3CTETUKY HAay4HOTO TBOPYECTBA, IPHUCYLIETO
¢buznueckoit HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS

MHTEpEC K pa3iauuHbiM cepam mpodeccHOHaIbHONW AESITeNTbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(GU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayiei mpodeccun u peaan3oBbIBATh
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OO0pa3oBaHHI0O M C€aMOOOpa30BaHMIO B oOmacTd (U3MKH Ha
MPOTSHKEHUH BCEH )KU3HU;

6) 3K0JI0rHYeCKOro BOCIUTAHHUS:

chOpPMUPOBAHHOCTh ~ JKOJOTHMYECKON  KyJIbTYpBl, OCO3HAaHHE TIJI00ATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOIEM;

MJJAHUPOBAaHUE U OCYUIECTBJICHUE JCUCTBUI B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMS LieNel
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpeHre OMbITa JAESITENIBHOCTH 3KOJOTHMYECKOM HAmpaBIE€HHOCTH HAa OCHOBE HMEIOIIMXCS
3HAHUI TI0 PHU3HKE;



7) HEeHHOCTH HAYYHOT O MO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PECHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢u3nveckoil HayKu;

OCO3HAHHE IICHHOCTH HAay4YHOM JEATeIbHOCTH, TOTOBHOCTh B TIIPOLECCE H3Y4YCHUS (PU3HMKU
OCYIIECTBIISAITH IPOCKTHYIO U HCCIICA0BATEIBCKYIO ACATSIBHOCTh UHIUBHIYyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIe YHHBePcAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSATENIbHO  (OpMYyIHpOBaTh W  aKTyaJM3UPOBaTh TMpolieMy, paccMaTrpuBaTth €&
BCECTOPOHHE;

OTIPENIENATH IIeTTU IS TELHOCTH, 33]1aBaTh MApaMeTPhl U KPUTEPUHU UX TOCTHKECHUS;

BBIABJIATH 3aKOHOMEPHOCTU U IMTPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)I/I3I/I'-I€CKI/IX SBJICHUAX,

pa3pabaThiBaTh IJIaH PEIICHHs TPOOJEMBI ¢ Y4ETOM aHajdu3a HMMEIONIUXCS MaTepPHAIbHBIX M
HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBEI B ACATCIbHOCTD, OLICHUBATh COOTBECTCTBHUEC PE3YJIILTATOB LECIAM, OLICHUBATH
PUCKHU HOCJ'IGJICTBPI?I JACATCIIBHOCTH,

KOOPJIMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBUSAX pEATbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICUCTBUS;

pa3BUBaTh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHHUU JKU3HCHHBIX HpO6J'IeM.

Ba3oBble uccienoBarebcKue 1elicTBUS:

BJIaACTH Hﬁy‘—lHOfI TepMI/IHOJIOFPleﬁ, KIIFOYECBBIMU ITOHATHUIMU U METOJaMN q)HSquCKOfI HAYyKH,

BJIaJIETh HABbIKAMU Y4e€OHO-HMCCIIEI0BATEIbCKOW U MPOEKTHOW AEATEIbHOCTU B 00J1aCTH (U3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TMOMCKY METOJIOB pElIeHUs 3a7ad (PU3NYECKOTro
coJiep’KaHusl, IPUMEHEHUIO Pa3InYHbIX METOJ0B MO3HAHMUS;

BIAJCTh BHUJAMH JEATEIbHOCTH 10 TMOJIYYEHUIO HOBOTO 3HAaHHs, €ro WHTEpPIPEeTalNH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX CHUTyallUsIX, B TOM YHCJE NPU CO3TAHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBIISITH ITPUUMHHO-CJICICTBEHHBIE CBSA3M U aKTyaJU3UpOBaTh 3aJady, BbIABUIaTh THIOTE3Y €&
pelIeHns, HaXOJUTh apryMEHThl Ui JOKa3aTelbCTBA CBOMX YTBEPXKACHUMN, 3aJaBaTh MapaMeTphl U
KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEUICHUS 3a/ad pe3yNIbTaThl, KPUTUUYECKH OIICHUBATh HUX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4u B 00pa30BaTEIbHOM JAEATEIbHOCTH, B TOM YHCIIE
MIpU U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAllUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITEIbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJEH, IPEIaraTh OPUTUHAIBHBIE TIOXOAbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanueii:

BIIIETh HABBIKAMU MOJy4YeHUsS WHMopMamu (HU3MUECKOTO COJCPKAHUS U3 UCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITENIBHO OCYIIECTBIATh TOWMCK, aHAJINW3, CUCTEeMATHU3AlMI0 W HHTEPHpPETAIHI0
nH(OPMALIUY PA3IUYHBIX BUIOB U GOPM IPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OPMALIHH;

WCIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B pELICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3aa4 C COONIo/IeHHeM TpeOOoBaHUMI
APrOHOMUKH, TEXHUKH O€30TIaCHOCTH, TUTHEHBI, PECYpCOCOEPEKEHHSI, TPABOBBIX U ATHUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;



CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJIEP)KaHUS B Pa3IMUYHBIX (popMaTax ¢ Y4€TOM Ha3HAUYCHUS
nH(OpMAIINY U LIEIEeBOH ayIUTOPHH, BEIOUPAst ONTUMAIBHYIO (OPMY IPEACTABICHUS U BU3yaJIN3allH.

KoMMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe 1elCTBHUSA:

OCYIIECTBIIATH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh NMPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3pEHUS C UCIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMpAaTh TEMAaTHKy W METOJIbl COBMECTHBIX JEHCTBUH € Y4€TOM OOIUX HMHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA;

IIPUHUMATh L€ COBMECTHOM NIEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH ACUCTBUS 110
€€ JOCTHIKEHHUIO: COCTABJIATH IUIAH JCHCTBUM, PACIPENENATh POJIM C Y4ETOM MHEHMH YYaCTHHKOB,
0o0CyXJaTh pe3yJbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4ye€CTBO CBOET0 BKJIaJa M Ka)XJOr0 Y4aCTHHMKAa KOMAaHJbl B OOLIMI pe3ynbTaTr 1o
pa3paboTaHHBIM KPUTEPUSM;

npeniaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEU C TMO3UIMH HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATETUYECKOE IOBEICHHWE B PAa3IMYHBIX CUTYalUsX, MPOSBISATH
TBOPYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

PeryasiTuBHble yHUBepcalbHbIE YUeOHbIE A€l CTBUA
Camoopranuszaums:

CaMOCTOSITEJIbHO OCYHIECTBJIATH II03HABATENbHYIO JAEATEIbHOCTb B 00JMacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U GOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIBHO COCTAaBJISITh IUTAH pELIEeHUS pacuy€THbIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUS] TIPAKTUYECKOM paboThl ¢ yUETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEIIOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIHN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHHUIO W TPOSIBICHUIO 3PYIUIMU B 00JACTH (PU3UKU, MOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaThb OLEHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJILTATOB IIEJISIM;

BIIQJIETh HABBIKAMH [I03HABATEIbHOU pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUU U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA,

UCI0JIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYyalliu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEILICHHUS M0 UX CHUXKECHHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABATh CBOE MPaBO U MPABO JAPYTrUX HA OIIHUOKH.

B mporecce mocTmKeHUS IUYHOCTHBIX PE3yAbTATOB OCBOCHHS MPOrpaMMBI MO (pusmke ams
YPOBHsSI cpeaHero oOmero oOpa3oBaHus Yy OOy4aroIUXCS COBEPUICHCTBYETCS 3MOIMOHAIBHBIN
WHTEJUIEKT, Ipeanoiaraiomuii chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIILHOE COCTOSIHUE, BUAETh
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAIBHON Cepsl, ObITh YBEPEHHBIM B ce0e€;



CaMOPETYJIMPOBAHNUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEAEHUE, CIIOCOOHOCTh aJAaNTHPOBATHCS K OSMOIMOHAIBHBIM H3MEHEHUSIM U MPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEeMIICHHE K JOCTHKEHHIO IENIU U yCIeXy, ONTUMHU3M,
WHUIMATUBHOCTh, YMEHUE JICHICTBOBATH UCXOMAS U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIFOYAIOIICH CIIOCOOHOCTh TIOHUMATh SMOIIMOHAIBHOE COCTOSHHUE JAPYTUX, YIUTHIBATD
€ro IPU OCYIIECTBICHUH OOILIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKHBAHUIO;

COLIMANBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATH OTHOIIEHHUS C JIPYTHMH
JOAbMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

MNPEJIMETHBIE PE3YJIbTATHI

K xoniy o6yuenus B 10 ki1acce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHNXCA YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIH U MEeCTO (PU3MKHU B (POPMUPOBAHNN COBPEMEHHON HAaydHOM
KapTUHBI MHUPA, B Pa3BUTUU COBPEMCHHOW TEXHHKH W TCXHOJIOTH, B MPAKTUYCCKOU JEATEIHLHOCTH
JTIOIEH

VYUTHIBATh TPAHWIBI NMPUMEHEHUS HW3Y4CHHBIX (PU3NYCCKHX MOJEJCH: MaTepuaibHas TOYKa,
WHEpIMagbHasg CUCTeMa OTCYETa, aOCOTIOTHO TBEPIOE TEJO, UICATbHBIN a3, MOJIETN CTPOCHHUS Ta3oB,
KUJAKOCTEH U TBEPJBIX TEJI, TOUCUHBINA AIEKTPUUSCKUH 3apsil P pelicHHN (PU3HYSCKUX 3a/1a4;

pacro3HaBaTh (U3MUECKHE SIBJICHUS (MPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHHS BEHIECTBA M DJICKTPOJUHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE TMPSMOJUHEHHOE JBWKEHHE, CBOOOTHOE IMaJIeHUE TN, JBIKCHHE MO OKPYXHOCTH,
UHepLHUs, B3auMoJieiicTBue Ten, AudQy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX
TeN, M3MEHEHHEe 00BbEéMa Teln MpU HarpeBaHWM (OXJAXKIACHHWH), TEIJIOBOE paBHOBECHE, HCIApEHHE,
KOHJICHCAllMs, IJIaBJICHUE, KPUCTAITU3allMsl, KUIIEeHNE, BIaYKHOCTh BO3/lyXa, MOBBIIIIEHUE TaBJICHUS Ta3a
MIPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY MapaMeTpaMH COCTOSIHUS ra3a B M30IpoIieccax,
AIIEKTpU3ALIUA TN, B3aUMOJICHCTBHE 3apsIOB;

OTHCHIBaTh MEXaHMYECKOE ABMIKEHUE, HCIOJIb3Yys (M3MUECKHE BEIUYUHBI: KOOPAWHATA, MYTh,
MepeMeIleHue, CKOPOCTh, YCKOpEHHE, Macca Tela, Cuja, UMIIYJIbC Teja, KHUHETUYEeCKash HSHeprus,
MOTEHIIMATIbHAS SHEPTUsl, MEXaHUUecKas paboTa, MEXaHU4eCKasi MOIIHOCTh; MPU OMUCAHUH MPABUIILHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIb3YEMbIX BEIUYHMH, WX OO0O3HAUYECHHS U EIUHUIIbI, HAXOAUTh
(bopMyIibl, CBSI3bIBAIOIINE JaHHYIO (DU3MUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

OTHCHIBATh M3yYCHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIC SBJICHHS, UCHONB3YS (PU3MUECKHE
BEJIMUMHBI: JIABJICHUE Tra3za, TeMIleparypa, CpeIHss KUHETHYeCKas dHEPrusi XaOTHYECKOI'o JBIMKEHUS
MOJIEKYJI, CpeIHEeKBaIpaTHUHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEprus, paboTa
ra3a, Ko3pGUIUEHT NOJIE3HOT0 ASMCTBHS TEIIOBOTO JIBUrATells; MPU OMHCAHUU MPABUIHHO TPAKTOBATH
(bu3MYeCKUil CMBICT HUCHOJIb3YEMbIX BEIMYMH, UX OO0O3HAUEHUS M EAUHUIIBI, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAOIIINE JAHHYIO (U3UYECKYIO BEIMYUHY C APYTUMU BEIHMUYUHAM;

OTHCHIBATh HW3YUYEHHBIE DJCKTPUUECKHE CBOWCTBA BEIIECTBA U AJIEKTPUYECKUE SBICHUS
(mporiecchl), UCHONB3YS (U3MUECKHE BEIMYUHBL: JJIEKTPUUYECKHI 3apsl, JJIEKTPUYECKOe ToOJeE,
HanpsKEHHOCTH TOJIS, TMOTEHIMAN, Pa3HOCTh MOTEHIIMAJOB; MPU OMHCAHUM MPABHIBHO TPAKTOBATh
(bu3MYecKUil CMBICT HCHOJB3YEMBIX BEIUYUH, MX OOO3HAYECHHS] U EIUHHIIBI; YKa3bIBaTh (hOPMYIIBI,
CBSI3BIBAIOIIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU;

aHAIIM3UPOBATh (PU3UUYECKUE TIPOIIECCHI U SIBICHUS, UCTIONB3Ys (PU3MUECKUEe 3aKOHBI U TPUHIIUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u 1l 3akons HeroTOHA, 3aKOH cOXpaHEHHS MEXaHUYEeCKOW SHEPTHUH,
3aKOH COXpaHEHHUS UMIMYNbCA, MPUHIUI CYNEPIO3UINH CUJI, TIPUHIUI PABHOIMpPABUS WHEPLUUATBHBIX
CUCTEM OTCYETa, MOJEKYISIPHO-KMHETHUECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, ra30BbIe 3aKOHBI, CBS3b
CpeIHel KHHETHYECKON PHEPTHH TEIJIOBOTO JABMKEHUS MOJIEKYI ¢ a0COMIOTHOM TEMIIEpaTypOid, MePBHIiA
3aKOH TEPMOJUHAMHUKH, 3aKOH COXpaHEHHUS OJIEKTPUYECKOro 3apsna, 3akoH KynoHa, mpu sTom



pa3nuyath CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €F0 MAaTEMAaTHYECKOE BHIPAKEHUE U YCIOBUS (IPaHHILIbI,
001acTH) NPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHIMIBI JICHCTBUS MAalllWH, MPUOOPOB M TEXHUYECKHX YCTpPOICTB;
pa3nuyaTh yciIoBUs UX O€30MACHOTO MCIIOIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

BBITMIOJIHATh  OKCIIEPUMEHTHl 10 HCCIEOBAHMIO (PU3MUYECKUX SIBICHUH M TIPOILIECCOB C
WCIIOJIb30BAHMEM TIPSIMBIX M KOCBEHHBIX W3MEPEHHi, mpu 3ToM (HopMyIHpoBaTh Mmpodiemy/3aaady H
TUTIOTE3y Y4eOHOTO OJKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3 MPEUIOKEHHOTO 000pyI0BaHuUs,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BBIBOIBI;

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHBIC M3MEpEHHs (U3NUECKUX BEIWYHH, MPH 3TOM BBIOHPATH
ONTUMAIIBHBIA CHOCO0 W3MEPEHUs M HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH TOTPEIIHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCHUMOCTH MEXAYy (QH3MUYECKUMHU BEIMYMHAMU C HCIOJIB30BAHHUEM TPSIMBIX
W3MEpPEeHUH, TpPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pE3yAbTAaThl IOJY4YCHHOU
3aBHCUMOCTH (PM3MYECKHX BEIMYMH B BUAE TaONWIl W TPapHUKOB, JENAaTh BBIBOJABI MO peE3yabTaTaM
WCCIIEIOBaHUS;

coOmoaTh npasmia 0€30MacHOTO TpyAa NpU MPOBEACHUHM HMCCIEIOBAHWN B paMKaxX y4eOHOTO
OKCTIEPUMEHTa, YUeOHO-HCCIEOBATEIbCKOH W TMPOEKTHOW JEATENIBHOCTH C  HCIOJIb30BaHHEM
M3MEpPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemaTh pacd€THBIC 3aJa4 C SBHO 3aJaHHOW (U3NYECKON MOJIENBIO, HCIONB3Yys (HU3NIECKUe
3aKOHBI W TIPUHIIMITEI, HA OCHOBE aHaJIW3a YCIIOBUS 33/1a4H BBHIOMPATh (PU3UUECKYIO MOJEIb, BBIACISTH
¢bu3nveckne BeTMUUHBI U (HOPMYITBI, HEOOXOAUMBIE ISl €€ PEelIeHHs, TPOBOIUTH PACUETH U OIICHUBATh
peaTbHOCTh TOYYEHHOTO 3HAYCHUST (PU3HMUECKON BEIIMIHHEI;

pemaTh Ka4eCTBEHHBIE 3aJa4yd: BBICTPAUBATh JIOTHYECKH HETMPOTUBOPEUYHBYIO IETIOYKY
paccyXJeHU ¢ OOpo Ha U3YyUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

MCIOJIb30BaTh MPH PEUICHUH Y4eOHBIX 3aJlad COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTHH IS
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIpPETAlUUd U TNPEJCTABICHUS Y4eOHOW M HAyYHO-TIOMYISPHOM
uH(pOpMalLlUY, TOJYYEHHON M3 Pa3IMYHBIX HCTOYHHMKOB, KPUTHYECKH AHAJIU3UPOBATH MOJIydaeMyIo
nHpopMaIuio;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUI;

UCIO0JIb30BAaTh TEOPETHYECKHE 3HAHUS M0 (PU3UKE B IMOBCEIHEBHOM KM3HHM JUIsl OOecreyeHUs
0e30MmacHOCTH Mpu oOpalleHuu ¢ NpubopaMu M TEXHUYECKHMMM YCTPOMCTBaMH, IJsl COXpaHEHUs
3J10pPOBbSI U COOMIOICHUS HOPM SKOJIOTMUECKOTO MOBECHHS B OKpYXKaIoIei cpee;

paboTaTh B TpyIHNe C BBIIOJHEHHEM pPa3IMYHBIX COLUAIbHBIX POJIEH, IMIaHUPOBaTh paboTy
TPYIIIbI, PAMOHAIBHO paclpeAessaTh 0OS3aHHOCTH M IUIAHUPOBATH JIEATEIBHOCTh B HECTaHAAPTHBIX
CUTyallusiX, aJeKBAaTHO OLEHWBATh BKIAJ KaXJIOTO M3 YYaCTHMKOB TPYNIbl B PpEIICHUE
paccMarpuBaeMoil mpooOIeMBbl.

K xonimy obyuenus B 11 kiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO (prU3uKU B HOPMUPOBAHUN COBPEMEHHON HaydyHOI
KapTUHBl MHUpaA, B Pa3BUTUU COBPEMEHHOW TEXHMKH U TEXHOJOTHUH, B MPAKTUYECKOW AEATEIHLHOCTU
JHo/IeH, LIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHUHBI MUDA;

YUUTHIBATh TPAHULIBI IPUMEHEHUS N3YUEHHBIX (PU3NYECKUX MOJEJIEH: TOUSUHBIH 3JIEKTPUUECKUI
3apsijl, Jy4 CBETa, TOYEUHBbIH MCTOYHMK CBETA, sAfepHas MOJENb aTOMa, HYKJIOHHAas MOJENb aTOMHOTO
A7jpa IpU pelIeHny GU3MUECKUX 3a1a4;

pacrio3HaBaTh (U3MUECKUE sBICHUS (IpOLlecChl) U OOBACHATH HMX Ha OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKNA UM KBAaHTOBOW (DM3MKM: 3ieKTpuyeckas MPOBOAMMOCTb, TEIMJIOBOE, CBETOBOE,
XMMUYECKOe, MarHUTHOE NEMCTBUS TOKA, B3aWMOJICHCTBHE MarHUTOB, 3JEKTPOMArHWTHas WHIYKLUS,
JeWCTBUE MAarHUTHOTO TOJS Ha NPOBOJHUK C TOKOM M JBIDKYIIMHCS 3apsis, 3J€KTPOMAarHUTHBIE
Koie0aHus M BOJIHBL, MpPSIMOJIMHEHHOE pachpOCTpaHEHHE CBETa, OTpakeHHe, MpeIoMIIEHHE,
uHTephepeHIys, Tudpakuus U NOJApU3aLUs CBETA, TUCIEPCHS CBeTa, (POTOIEKTPUUECKUN IPPEeKT



(potorddexT), cBEeTOBOE HaBICHHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIHEKTpa aromMa BOJOPOIA,
€CTECTBEHHAs U UCKYCCTBEHHAS PAIMOAKTUBHOCTD;

OTHMCHIBATh HW3YYEHHBIC CBOWCTBAa BEIIECTBA (DJIIEKTPUUYCCKUE, MAarHUTHBIC, OINTUYECKUE,
ANEKTPUYECKYI0 TIPOBOAMMOCTh PAa3JIMYHBIX CpEl) U DJICKTPOMArHUTHBIC SIBJICHHS (IIPOILIECCHI),
UCTOJIB3YS (DM3MYECKHUE BEIMYUHBI: IEKTPUUCCKUN 3apsijl, CHiIa TOKA, JJICKTPUUYECKOE HApSOKEHUE,
AIIEKTPUYECKOE COIMPOTHBIICHUE, PA3HOCTh MOTEHIMAJIOB, XJEKTPOJABIKYIIAs CHIla, paboTa TOKa,
WHIYKIHAS MarHATHOTO TOJs, cwia Awmmepa, cwia JlopeHIa, MHIYKTHBHOCTH KATYIIKH, JHEPTHS
AIIEKTPUYECKOTO ¥ MAarHUTHOTO TOJIeH, IEPUOJT M YaCTOTa KOJIeOaHUI B KOJIeOATEIIbHOM KOHTYPE, 3apsil
¥ CHJla TOKa B TIPOIECCE TaPMOHUYECKUX 3JICKTPOMATHUTHBIX KOJICOaHWH, (POKYCHOE pPACCTOSHUE U
OTITHYECKAsl CHJIA JIMH3BI, MPU OMUCAHUU MPABUIBHO TPAKTOBATH (PM3UUYCCKHI CMBICI UCTIOJIh3YeMBIX
BEIIMYMH, WX O0O3HAUCHUS W CIUHUIILI, YKa3bIBaTh (POPMYIIbBI, CBS3BIBAIONINC JAAHHYIO (DH3UYECKYIO
BEJIMYUHY C APYTUMH BEJTHUYNHAMM,

OTIMCHIBATh HM3YYCHHBIC KBAHTOBBIE SIBIICHUS M TIPOIECCHI, MUCIOJB3YS (DU3UYECKHE BEIMYUHBL:
CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI W YacTOTAa CBETa, DHEPTUsS W UMIYIbC (oToHA,
MEePHOJ TOJypachanga, dSHEPrus CBS3M AaTOMHBIX sJep, NPH ONMHCAHWHM MPABWJIBHO TPAKTOBATh
(U3HYECKUH CMBICIT WCIOJB3YEMBIX BEJIIMYWH, MX OOO3HAYCHWS W CIUHUIILI, YKAa3bIBaTh ()OPMYIIBI,
CBSI3BIBAIOIINC JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYrUMHU BEIUYHHAMH, BBIYHCIATH 3HAYCHUC
(hbM3UYECKON BEITUYHHBL;

aHAJIM3UPOBATH (PU3HUYECKUE TTPOIIECCHI U SIBIICHUS, UCTIONB3Ys (PU3HUECKUE 3aKOHBI Y TTPHHIIATIB:
3akoH OMa, 3aKOHBI TIOCJIEIOBATEIHHOTO M TTAPAIUIEIHLHOTO COCTMHEHHUS TIPOBOJHUKOB, 3aKOH J[XKOymsi—
JleHIa, 3aK0H 3JICKTPOMArHUTHON MHTYKITUH, 3aKOH TIPSIMOJIMHEHHOTO PacIpOCTPAaHCHHS CBETA, 3aKOHBI
OTPaKEHUS CBETA, 3aKOHBI TMPEJIOMJICHUS CBETa, ypaBHeHHE JDWHIITEWHA s (oTodddekra, 3aKoH
COXpaHEHHS SHEPTHH, 3aKOH COXPaHEHHS UMITYJIbCa, 3aKOH COXPAHEHHUS IEKTPHUUECKOTO 3aps/a, 3aKOH
COXpaHEHHsI MaCCOBOTO YHCIIA, IOCTYNaThl bopa, 3aK0H parioakKTUBHOTO pacraja, Mpyu STOM Pa3iinyaTh
CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIBI, 00JIaCTH)
MPUMEHUMOCTH;

OTIpEeNIeNATh HAINpaBJICHHE BEKTOpAa WHAYKIIMA MAarHUTHOTO TOJISi MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHua;

CTPOMTH ¥ OTIMCHIBATh N300paKEeHHE, CO3/IaBaeMOe IJIOCKAM 3€pKajlOM, TOHKOW JIMH30M;

BBITIOJTHATh  OKCIIEPUMEHTBI 110 HCCICJOBAHUIO (DU3MUYECKMX SIBJICHUH M TIPOILECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHHUH: MPH 3TOM (OPMYIUPOBATH MpOoOiieMy/3amady u
THIOTE3y Y4YeOHOrOo OKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TPEJIOKEHHOTO O000PYIOBaHHS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOJIBI;

OCYIIECTBIISITh MpPSIMBIE U KOCBCHHBIC M3MEpEHHsS (U3NYECKUX BEJIWYHMH, MPH 3TOM BBIOWPATH
ONTUMAIILHBIA CHOCO0 W3MEPEHUsT M KCIOJIb30BaTh M3BECTHBIC METOJBI OILEHKH TOTPEIIHOCTEH
HU3MEPEHUI;

UCCIIEIOBATh 3aBHCUMOCTH (DU3MYECKUX BEJIMYUH C HMCIOJIH30BAHUEM MPSIMBIX H3MEPEHHI: TPU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PHKCHPOBATh PE3YJbTAThl MOJYYCHHOW 3aBUCHMOCTH (DU3MYECKUX
BEJIMYUH B BUJIC TAOIHIl U TPAUKOB, J€IaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIICIOBAHHUS;

coOuroaTh MpaBmiia 0E30MaCHOTO TPyAa NPU MPOBEACHUU HMCCICIOBAHUN B paMKaxX y4eOHOTO
IKCTIIEPUMEHTa, YUEOHO-HCCIICIOBATEIbCKOH M MPOEKTHOW JEATEIIBHOCTH C  KCIOJIb30BaHHEM
M3MEpUTENBHBIX YCTPOUCTB U J1a00paTOpPHOTO 000PYIOBAHHUS;

pemarhy pacy€THbIE 3aJa4dl C SIBHO 3aJaHHONW (U3MUYECKON MOJENbIO, MCIONb3Yys (U3NYECKUE
3aKOHBI U TIPUHIIMIIEI, HA OCHOBE aHAaJIM3a YCIOBHS 3aJ1a4ud BhIOUPATh (U3UYECKYHO MOJEIb, BBIICISTH
¢bu3nveckre BeTMUUHBI U (HOPMYITbI, HEOOXOAUMBIC VIS €€ PEIICHUS, TPOBOJIUTEH PACYETHI M OIICHUBATH
PeaTbHOCTh MOJIYYSHHOTO 3HAYCHUST (PU3HUUECKOM BEIIMYHHBI;

pemaTh KavyeCTBEHHBIC 3aJayl: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUYHMBYIO IICTIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

WCIIOJIb30BaTh MPU PEUICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIC MH(OPMAIIMOHHBIC TEXHOJIOTUH IS
MOWCKA, CTPYKTYPHUPOBAHUS, WHTEPHPETAIIMA W TPEICTABICHUS YU4EeOHOW M HAYYHO-TIOMYISIPHOMN



uHpOpMAIUY, TOJYYCHHON W3 Ppa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AHAIM3UPOBATH IOJIy4aeMYIO
nH(pOPpMAIIHIO;

OOBSICHATh TPUHIMIBI JEHCTBHS MallWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3IUyaTh
yCJIOBHA UX O€30MIACHOTO MCIIOJIF30BAaHMS B IOBCEAHEBHOM KHU3HH,

MPUBOAMUTH NMPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCII0JIb30BAaTh TCOPETUYCCKUC 3HAHUA I10 (1)1/131/11(6 B HOBCG[{HGBHOﬁ JKU3HU 1JIA obOecrieueHus
0€30MacCHOCTH TpH OOpameHnH ¢ NPUOOPaMU M TEXHUYECKUMHU YCTPOMCTBAMH, sl COXpAaHEHUS
3II0POBBSI U COOIIIOJICHHUS HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKpYXKAFOIIEH cpere;

paboTaTte B TpyIIEe C BBIIOJHEHHEM pAa3UYHBIX COLMAIBHBIX POJICH, IUIAHHPOBATH pPabOTY
rpynnsl, paodlvOHAJIBHO pPacCrnpeaciiaThb 00s13aHHOCTA U IUIAaHUPOBATE ACATCIIBHOCTL B HECTAHAAPTHBIX
CUTyalluiX, AACKBATHO OLCHHMBATHL BKJIAA KaXJA0ro M3 YYaCTHHUKOB TIpynnbl B PCHICHUC
paccMaTpuBaeMoi MpooOJIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
. HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThbI pecypesI
Paznen 1. PUBUKA U METOAbI HAYUHOI'O ITIO3HAHUSA
11 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2 bubmmorexa [TOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmmorexa [IOK
21 Kunemarika ° 05 . https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Jluramuica ! 05 3 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 1 1 bubnuoreka [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOTUHAMUKH 10 1 https://m.eds00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bu6mmoreka [JOK
' daz3oBbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznea 4. DJIEKTPOIMHAMUKA
bu6mmoreka [JOK
4.1 DICKTPOCTATHKA 10 . 0 https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN dIE€KTpUYECKUN TOK. TOKH B 12 1 5 bubnuorexa [IOK

PAa3JIMIHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC

No KoJsinuecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE

u/n Tema ypoka Beero KonrTpoabubie | IlpakTuueckue W3yueHHs o0pa3oBaTe/IbHbIE
padoTsI padoThbI pecypchl

1 ®duznka — Hayka o npupojie. Hayunsle 1 bubnuoreka [JOK
METO/IbI TO3HAHHS OKPY)KAIOIIEr0 MUPa 05.09.2023 | https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusnku B popmMupoBaHun Buborexa [IOK

2 COBpeMeHHOﬁUHaquOﬁ KAPTHIE! MPD3, B L 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATEITLHOCTH JIFOIeH
Mexannueckoe OBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBwkeHus. [lepemenienne, CKOPOCTb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

. bu6mmoreka [IOK

4 PaBHOMEpHOE NPSIMOIMHEWHOE IBHKEHUE 1 14.09.2023 | https://m.edsoo.ru/f0c3620

5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubmuorexa [JOK
JBUKCHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majienre. Y cKopeHue 1 05 bu6mmoreka [JOK
CBOOOIHOTO MAJECHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiitnoe npumxenue. [prxenue 1 1 bu6mmoreka [JOK
MaTepHATLHOM TOYKH 110 OKPYKHOCTH 26.09.2023 | https://m.edsoo.ru/ff0c3ada
[TpunHnun oTHOCKUTENBHOCTH ["anues. Bubmorexa LIOK

8 HHepmfaﬂbHHe CHETEMBT OTCHCTA. L 28.09.2023 | https://m.edsoo.ru/ff0c3be8
IIepssblii 3akoH HeroTOHA
Macca Tena. Cuia. HpI/IHuHP BuGmuorexa LIOK

9 CyneprosHLiit cit. Bropor Saton 1 03.10.2023 | https://m.edsoo.ru/ff0c3be8
HeroToHa ans MaTepuanbHOU TOYKU

10 Tperun 3akoH HproTtoHa s 1 bubnuorexa [IOK
MaTepHaAJIbHBIX TOUEK 05.10.2023 | https://m.edsoo.ru/ffOc3be8

11 3aKkoH BCeMHUpHOTo TaAroreHus. Cumna 1 0.5 bu6nuorexa [IOK
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TspKecTd. [lepBas kocMUUecKasi CKOPOCTb 10.10.2023 | https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna ynpyroctu. axow I'yka. Bec renia 12.10.2023 | https://m.edsoo.ru/ff0c3el8
13| Cuna conpormmenur mp ke e BuGanoresa LIOK
17.10.2023 | https://m.edsoo.ru/ff0c3f76
B JKUJIKOCTHU WJIU ra3e
[TocTynarenbHoO€ U BpalaTeabHOE
14 JBUKEHHE a0COJIIOTHO TBEPAOIO Tela. bubnuorexa [JOK
MowmenT cuibl. [lnedo cuibl. Y cmoBust 19.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO TeJla
NMnynbc MaTepHaTbHONW TOUYKH, CUCTEMBI
15 MaTepUalbHbIX TOUYEK. IMIyIbC CHITBL. bubnuoreka [IOK
3aKOH COXpaHEHUs UMITYJIbCA. 24.10.2023 | https://m.edsoo.ru/ff0c43d6
PeaxkTnBHOE IBIDKECHUE
o | Do s K B LOK
o 26.10.2023 | https://m.edsoo.ru/ff0c4502
00 U3MEHEHUHU KHUHETUYECKOW SHEPruu
[TorenumansHas sHeprus. [loreHuuansaas
17 SHEPTHsl ynpyro aepopMupoBaHHOU bubnuoreka [JOK
npyxunsl. [ToTeHIanbHas SHEPI U Teia 09.11.2023 | https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnmanbHbIe U HETIOTEHIMAIbHBIE
p | e Cum paors e B LOK
14.11.2023 | https://m.edsoo.ru/ff0c478c
SHEPTUU CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOU YHEPTUH
JlaboparopHas pabota «MccnenoBanue
19 CBSI3HM pabOThI CHIIBI C U3MEHEHHEM
MEXaHWYECKOM HEPIUH Tella Ha IPUMeEpe 16.11.2023
PacTSDKEHHs] pE3UHOBOTO KIYTa»
20 oo S, Sacoms uGmrorexa LIOK
’ ' 21.11.2023 | https://m.edsoo.ru/ff0c4b74

COXPAHCHUSA B MCXAaHUKC)
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Xapaxkrep JBHKEHUS U B3aUMOACHCTBUSA

21 4aCTHLL BELIECTBA. MOI["GJII/I CTpOCHUS 2311.2023
ra3oB, KUIAKOCTEH U TBEPIBIX TEI
22 Macca monekyn. KonnuecTBo BemecTsa.
[Tocrositnnas ABoraapo 28.11.2023
23 TermmoBoe paBHOBecue. Temneparypa u eé
m3mepenue. [llkana temneparyp Llenbcust 30.11.2023
HOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-
24 I(()PfH:THIIeiKOOf/;]II 2eoepm/1 Eggffﬂ}cl)icioz bubmorexa LHOK
’ 05.12.2023 | https://m.edsoo.ru/ff0c4dc2
nekenue. uddysus
AOcoroTHas TeMIiepaTypa Kak Mmepa
o5 CpeaHEeN KUHETUYECKOW SHEPrUun bubmuorexa [JOK
JIBWDKCHHUST MOJICKYJI. YpaBHCHUE 07.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneitpona
26 3akoH JlanpToHA. ["a30BbIC 3aKOHBI 12.12.2023
27 WUneansueiii raz B MKT. OcHOBHOE bu6mmoreka [IOK
ypaBaerne MKT 14.12.2023 | https://m.edsoo.ru/ffOc4fde
JlabopaTtopHas pabora «lccnenoBanne
28 3aBHCUMOCTH MEXy ITapaMeTpamMu 19.12.2023
COCTOSIHUS Pa3peKCHHOTO razay
29 M3omporiecchl B U1eaibHOM ra3e u ux bu6mmoreka [JOK
rpaduUecKoe MpeICTaBICHIE 21.12.2023 | https://m.edsoo.ru/ff0c570e
Buytpennsis sHeprus
0 clnmonemn, Komaecrso remont Bufimiorera LIOK
) 26.12.2023 | https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHss sHeprus
0JIHOATOMHOTO HACAJILHOTO raza
31 Buas! Tennonepenaun bubmiorexa LOK
28.12.2023 | https://m.edso0.ru/ff0c5c36
32 VY nenbHas TEMIOEMKOCTh BEIIECTBA. bubnmuoreka [JOK
KonnyecTBo TemnoTs! npu 11.01.2024 | https://m.edsoo.ru/ff0c5¢c36
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Terionepenade. AnuadaTHbIi mporece

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TI0 bubmuorexa [IOK
NPUMEHEHHE K U30IPOoIIeccam 16.01.2024 | https://m.edsoo.ru/ff0c5efc
34 HeoOpaTuMoCTh MPOLIECCOB B IPUPOIE. bubnuorexa [JOK
BTopoii 3aK0H TepMOIMHAMHUKH 18.01.2024 | https://m.edsoo.ru/ff0c6230
35 [Mpunnun neiictBus u KI1J remmoBoit bubmmoreka [{OK
MaITHHBI 23.01.2024 | https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIT/] 25 01.2024
37 DKoJoru4ecKue npooiaeMbl
TETUIOPHEPTETUKH 30.01.2024
38 O6o0maromuii ypok «MosekyssipHas bubmuorexa [JOK
¢bu3rka. OCHOBBI TEPMOTUHAMHKID 01.02.2024 | https://m.edsoo.ru/ff0c6938
KontpomnbHas Ta 10 TeM
39 «f/IOJIpe(I)(J;’HH;HEE?I/I:I/IK(;. gc;OBH 1 bubmorexa [TOK
06.02.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBanne U KOHICHCAIIHS. bu6mmoreka [IOK
Vcniapenre u KUTICHNE 08.02.2024 | https://m.edsoo.ru/ff0c63b6
11 AOCOIOTHAS U OTHOCHTEIIbHAS bu6mmoreka [IOK
BJIQKHOCTB BO3yxa. HachIIIEHHBIH mTap 13.02.2024 | https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucramimyeckue u
42 amopdHbIe TeJa. AHU30TPOITHUS CBOWCTB bubmuorexka [JOK
KpHUCTaLIOB. JKuIKre KpUCTalIbL. 15.02.2024 | https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI
43 [InaBnenue u kpuctammzanus. Y qeiabHast bu6mmoreka [JOK
TeruioTa riaBieHus. CyonuManus 20.02.2024 | https://m.edsoo.ru/ff0c6708
bubnunoreka [JOK
44 YPaBHCHHE TEILIOBOrO baiarica 05 22.02.2024 https://m.edscl)lo.ru/ff0c6820
45 DnekTpu3aius Tei. DINeKTPUIECKUU bubnunoreka [JOK
3apsij. /Ba BUJa SJEKTPUUYECKUX 3apsIO0B 27.02.2024 | https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHUKH, TUATIEKTPUKHU U bu6mmoreka [JOK
MOJIYITPOBOIHUKHU. 3aKOH COXPaHEHHUS 29.02.2024 | https://m.edsoo.ru/ff0c6bcc
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QJICKTPUYCCKOT'O 3apsaa

47 B3aumonenctsue 3aps0B. 3akoH Kynona. bubmuorexa [IOK
TodedHbIW ACKTPUUSCKUN 3aPsi]] 05.03.2024 | https://m.edsoo.ru/ffOc6ced
HanpspokeénHocTh KTPUUYECKOI'O TI0JIA.

6| Eompemorm e o Buorra 10K

- - 07.03.2024 | https://m.edsoo.ru/ff0c6df2
noier. JINHUM HanpsHKEHHOCTH

49 Pabora cui anekTpocTaTuuecKoro mosisl. bubnnorexa [JOK
[Torenian. Pa3HOCTH MOTEHITHAIOB 12.03.2024 | https://m.edso0.ru/ff0c6f00
[TpOBOTHUKY U TUAJICKTPUKH B

50 3J1pec1)<T(1[)>)c1) CTaTI/I‘-I;K::)III\f Hcf)ne 0.5 bubmiorexa HOK

‘ 14.03.2024 | https://m.edsoo0.ru/ff0c7018
JlvsnexTpryueckas MPOHUIIAEMOCTh
51 OnexkrpoeéMkocTh. Konmencarop bubmorexa HOK
' 19.03.2024 | https://m.edso0.ru/ff0c7126
52 I?(J:I?)I](zgSzﬁ)lg)am;}?ej;?g;ogpﬂmeHH0r0 bubmorexa HOK
' 21.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa

53 JlabopaTtopHas pabota "M3mepenne
ANEKTPOEMKOCTH KOHeHCaTOpa" 02.04.2024
[TpunIMT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO

54 amnmapara, CTpyWHOTO MPUHTEpa. 04.04.2024
DneKTpocTaTHuecKas 3alluTa.
3azemMIiIeHHe AIEeKTPOIpruOOpPOB
DNEeKTPUYECKUN TOK, YCIIOBHS €r0

55 cymectBoBanus. [loctosunsiil Tok. Cumna
toka. Hanpsxenne. ConpoTUBIEHUE. 09.04.2024
3akoH OMa Juist y4acTKa Henu
[TocnenoBarensHOE, TapasuieIbHOE,

56 CMEIIIaHHOE COEAMHEHNE TIPOBOIHUKOB. bubnunoreka [JOK
JlaGopaTopnas pabora «3yueHue 11.04.2024 | https://m.edsoo.ru/ffOc74f0
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOBY

57 PaboTa 1 MOITHOCTH JIEKTPUUECKOTO bu6nuorexa [IOK
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Toka. 3akoH [[xoyns-Jlenna 16.04.2024 | https://m.edsoo.ru/ff0c7838
3akon Oma Jyist TOJTHOM (3aMKHYTOM)
anekTpuueckon uenu. Koporkoe BuGnorexa [IOK

58 samcaie. Jlabopatopuas pabora 18.04.2024 | https:/m.eds00.ru/ff0c7ae0
«3mepenne DJ1C ucToyHMKa TOKA U €ro
BHYTPEHHETO COTIPOTUBIICHUSD)
DneKTpOHHas IPOBOAUMOCTb TBEPIBIX

59 METaJJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METaJUUIOB OT TEMIIEPATYPHI. 23.04.2024
CBepXmpoBOJIMMOCTh

60 DnexTpuueckuu TokK B Bakyyme. CBoncTBa
AIIEKTPOHHBIX MTyYKOB 25.04.2024
[TomympoBOAHUKH, X COOCTBEHHAS U

61 IIPUMECHas MPOBOAUMOCTb. CBOUCTBA P— bubnuoreka [JOK
n-niepexoaa. [TonynpoBoIHUKOBBIE 30.04.2024 | https://m.edsoo.ru/ff0c84ae
MIPUOOPHI
DJIEKTPUYECKUH TOK B pacTBOpax U

62 paciuiaBax 3JI€KTPOJIUTOB. bubmuoreka [OK
DIEKTPOJUTHYECCKAS TUCCOIHALINS. 02.05.2024 | https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DNEeKTPUYECKUH TOK B raszax.

63 CaMoCTOATEIbHBIW U HECAMOCTOSITETTbHBIN 07.05.2024 Egg;?/ﬁzziiﬁﬁlﬁow Aae
pazpsaa. Monnus. [1nazma
DnexTpuyecKkue Npudopsl U yCTPOMCTBA U

64 ux npzf)KTquCKoe ?IpI/INFGHeHze. IiTpaBI/ma BH6H_HOTeKa LOK

14.05.2024 | https://m.edsoo.ru/ff0c86fc

TEXHHUKH 0€30MacHOCTU

65 [IpomexxyTouHas arrecTanus-uTOroBast bu6mmoreka [JOK
KOHTpOJIbHast paboTa 16.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponpHas paboTa mo Teme

66 «Qnekrpocraruka. [locTosaHHBIN bubnuoreka [IOK
ANIEKTpUUYECKH TOK. TOKHM B pa3InYHbIX 21.05.2024 | https://m.edsoo.ru/ff0c8a8a

cpenax»



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

67 PesepBHblii ypok. KonTponbHas pabdoTa 1o 1 bubnuorexa [JOK
Teme "DJIeKTpoAuHaAMHKA" 23.05.2024 | https://m.edso0.ru/ff0c8c56
68 PesepBHblil ypok. O600maromuii ypox 1o 1 bubnuorexa [JOK
temaM 10 kacca 28.05.2024 | https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. moa penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemnienney

» ®usuka, 11 kmace/ Msikumies I'.J1., Byxosues b.b., YUapyrun B.M. noxa penakmueit
[MapdenTreBoii H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuey

METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

®dusnka. 11 kmacc. ba3oBblii U yriyOaEHHBIN YPOBHHU.

Metoandeckoe Mocooue ¢ yKazaHUSIMU K PEIISHHUIO 3a/1a4 MOBBIIIEHHOU TpyaHoCcTH / JI. .
I'engenmreiiy,

A. A. bynarosa, A. B. Komikuna, 1. H. Kopuunbes.
https://nsportal.ru/shkola/fizika/library/2010/11/06/metodicheskie-materialy
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-petrova/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://class-fizik.ru/bmet.html
https://mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/fizika/detail.php?ID=1715
EJAVNHAS KOJUIEKIN A HU®POBBIX OBPASOBATEJIBHBIX PECYPCOB http://school-
collection.edu.ru/



