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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1no ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOU
obOpasoBarenbHOl Tmporpammbl, mpeacraBieHHbIx B DPI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX  OpraHu3aiusx Poccuiickoii ~ denepanuu,
peaTn3yoLX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpaMMbl MO (U3MKE HaNpaBleHO Ha (OPMHUPOBAHHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIATENIbHOCTHOIO noaxoaa. [lporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k 1mIaHUpPyEeMBIM JIMYHOCTHBIM, MPEAMETHBIM U METanpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3alMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU HA YPOBHE CPEIHEro o0Iuero odpa3oBaHus, IJIAHUPYEMbIe
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeaMEeTHbIEC (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMbIE PE3y/bTaThl OCBOCHUS Kypca (M3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e coziepkaHue yueOHoro npeaMera «Pu3nkay 1o rojgaM oOydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YYEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3YIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, gusmueckoid reorpadueir u actpoHoMuei. Mcnonab3oBaHWE W aKTUBHOE
OpUMEHeHHe (U3MUYECKUX 3HAHUM ONpeneseT XapakTep M pa3BUTHE pPa3HOOOpa3HbIX
TEXHOJOTHMIl B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3nKkn BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aroImuxcs, B GopMUpoBaHHE YMEHUN
NPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHoBy kypca ¢husuku st ypoBHS CpeiHEero 0011ero o0pa3oBaHUs MOJIOXKEH PsJl UJICH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBISIETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/iesioB (PU3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢uznueckux Tteopuil. Begymmm B Kypce sBisercss (OPMUPOBAHHME MPENCTaBICHUM O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpenanosaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku npeanonaaraet 3HakOMCTBO C HITHPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoesn »skonocusayuu peanusyercss MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MpoOJIeM pallMOHAIBHOTO MPUPOJIOTIONIE30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.



CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHM Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUS
SABISIIOTCS  pu3uueckue Teopud ((HOpMHpPOBAHHUE TPEICTABICHUH O CTPYKTYpEe MOCTPOCHUS
¢usuueckoil TeopuH, poiau (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONMHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOJUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYaCTHHKAMH OOpa30BaTEIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHuE yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUISL PacYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 3a/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfelna
Kypca, Tak U UHTErpupys 3HaAHUs U3 pa3HbIX pa3/iesoB. [l KaueCcTBEHHBIX 3a/1ad IPUOPUTETOM
ABIISIIOTCSL 3aJjaHUsd Ha OOBSCHEHUE IpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (DU3WUECKOW MOJCNH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBunm c¢ TpeboBanusimu  PI'OC COO Kk MarepuasbHO-TEXHHUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30BbIi ypOBEeHb Kypca (M3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOwHeTa (DM3MKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
($U3HUKH T0JKHO OBITH HEOOXO0UMOE J1a00paTOpHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.
JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeYMBAET IMOCTAHOBKY MEPEUYMCIEHHBIX B IpOrpamMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMpakTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecneuuBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKTHl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BAHUH SBISIOTCS:
e hopMupoBaHHE HHTEpeca M CTpPEMJICHHs OOy4yalomMXCsl K HAydYHOMY HW3YYEHHIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

epa3BUTHE TMPEJCTAaBICHUH O HAy4yHOM METOJe TMO3HaHHsS U (opMHUpOBaHHE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ hopMupOBaHHE HAyYHOIO MHPOBO33PEHUS KaK pPEe3ysibTaTa M3Y4YEHUs OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

¢ hopMupoBaHre yMEHUH OOBICHATDH SBJICHUS C UCHOJIb30BAHUEM (PU3UUECKUX 3HAHUU U
HaYYHBIX JI0Ka3aTeJIbCTB;

¢ popmHpoBaHUE TPEJICTaBICHUA O poiu (PU3MKHU U Pa3BUTHS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHIA.



JlocTikeHne 3TUX Lenell o0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
W3y4deHus Kypca (U3NKU Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:

® IPHOOPETEHNE CUCTEMbI 3HAHUU 00 OOmUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY 1 TIEMEHTHI aCTPOPHU3UKY;

e popMHpoBaHHE yMEHUN TNPUMEHSATH TEOPETHYECKHE 3HAHUS JUId OOBSICHEHUS
busznyecKkux SBJICHUH B NPUPOJE U JJIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUs Pa3IMYHbIX 3a/1a4 C BHO 3aJJaHHOM (pU3NUeCcKOl MOJIENIbIO,
3aJa4, TOJpa3yMEBAIONIMX CaMOCTOSITENIbHOE Cco3JaHue (U3MYECKONM MOJEINH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

e IOHUMaHHE (U3MYECKUX OCHOB U MPHUHIIMIIOB JEHCTBUS TEXHUYECKHX YCTPONCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUSA W TPOBEACHUS (DU3MUECKHX
OKCIEPUMEHTOB,  aHalW3a ©  UHTEepHpeTandd  HH(pOpManuu,  ONpeaesIeHUs
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysIbTarTa;

® CO3/IaHUE YCJIOBUHM Uil pa3BUTHS YMEHHH IMPOEKTHO-HCCIEI0BATEIbCKON, TBOPUECKON
NeSITETTLHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypoBEHb) Ha YpPOBHE CpelIHEro oOIiero odpazoBaHUs
orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1no Gu3nke nepeyeHsb J1adopaTOPHbIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTEIb JellaeT BBIOOP MpOBeIeHHs J1a00paTOpHBIX paboT u
OTIBITOB C YU4ETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
Ousuka — Hayka o npupoze. HaydHble MeTOAbl MO3HAHUS OKpy»Karomero mupa. Poib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MonenupoBanue (usnueckux siBjaeHuid u npoieccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI U TeOpUH. | paHHIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [I[pUHIINUIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu
AHanorosble ¥ U(PPOBBIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM)KEeHHE. (OTHOCHUTEIBHOCTh MEXaHMUYECKOro JBmkeHus. Cucrtema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHnl 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEIHOe NBMKeHue. ['paduku 3aBUCHMOCTU
KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMEIICHUS MATEPUAIBHON TOYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO MaieHus.

KpuBonuneliHoe nBvxeHue. JIBH)KEHME MAaTEpUATBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacrora oopanienus. LIeHTpocTpeMHUTeNbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MNPAKTHUECKOE IPUMEHEHHUE: CHUJOMETp, ABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NEpEIadH.

Llemoncmpayuu

Mogenb cucteMsl OTCUETA, UIUTFOCTPALMS KNHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue BukeHus Tena, OpOIIEHHOT 0 MO YIJI0M K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue CKOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

N3y4yeHrne HEpaBHOMEPHOIO ABUKEHHUS C LIENBIO ONIPEIETICHHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOWIEHMST — MEXKAY — IYTSAMH,  NPONHJACHHBIMM  TEIOM 34
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHUKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ["anmies. [1epBbiit 3akoH HeroToHa. IHEpnanbHbIEe CUCTEMBI
OTCU€Ta.

Macca Ttema. Cwmma. Ilpunmun cynepno3unmu cuid. Btopoit 3akon HerooTona st
MartepuanbHO Touku. Tperuii 3akoH HploTOHA /1St MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsoxectd. [lepBas kocMuueckas CKOPOCTb.

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



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBICHUS
MIpU IBUKEHUH TeJla B )KUJKOCTHU WJIH Tas3e.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: MOAIIUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Ae(OopMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEeHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKEHUS.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTepHAIBHBIX TOUYEK. MMIylibe CHIIBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABUKEHHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHHHM KHHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas sHepTUs ypyro aeGopMuUpoOBaHHON MPYKUHBL.
[ToTeHnmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHnuanbHble U HEMOTEHIMANbHBIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoOMCTBAa M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOINEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3ydeHrne aOCONIOTHO HEYNPYroro yiapa ¢ TMOMOIIBI0 JABYX OJWHAKOBBIX HUTSIHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMeEpPE PaCTHKEHUS PE3MHOBOTO JKT'yTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul
OCHOBHBIE MOJIOKEHUS MOJ'ICKy.TIHpHO-KHHGTH‘IGCKOfI TEOpHHU U UX ONBITHOC 000CHOBaHHE.
BpoynoBckoe gaBmwxkenue. [Juddysus. Xapakrep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, >KHAKOCTEHM M TBEPABIX Tel U OOBSICHEHHE CBOWCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbsl Mojekyn. KommuecTBo BelecTsa.
[TocrossnHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
UAealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHed KHHETUYEeCKOW SHEprHH
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma Ttemneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompouecchl B uaealbHOM Tras3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduyeckoe mpeacraBieHe U30MPOIIECCOB: U30TepMa,
u30Xxopa, n3odapa.

TexHuyeckue yCTpoNuCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, OKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/aA.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOTO raza, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHUil 00b&EMa
KOMHATBHI, IABJIICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMU COCTOSIHUSI pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOW CHCTEMBI U
criocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJeanbHOro raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y IeTIbHas
TEMJI0EMKOCTh BelecTBa. KoauyecTBo TEmIOTHI P TEIUIONepeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKHU K M3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOIIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIUIBL KeHCTBYS TEMIOBBIX MaliuH. [IpeobpazoBanus sHEpIUn B
TeroBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBoil Mammubl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHEe MPOOIEeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE NPUMEHEHHUE: JBUraTellb BHYTPEHHEIrO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIrUM Tejla MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALUsA).

M3MeHeHne BHYTpEHHEH sHepruu (TeMreparypsl) Teja Mpu Terionepeaaye.

OnbIT 0o aguabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue wu  kumneHue. AOCOTIOTHasT U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3/ayXa. HachlleHHbIi nap. YaenpHas TEIioTa napoodpa3oBaHuUsL.
3aBUCHUMOCTb TEMIIEPATyphl KUIIEHUS OT JJaBJICHMUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne M Kpuctauvzauus. Y IelbHas
TeruoTa riasieHus. Cyonumarus.

VYpaBHEHHE TEIUIOBOTO OaaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMU IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy noHWXEHHOM J1aBJICHHH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3MepeHne 0THOCUTENBHOM BIaKHOCTH BO3IyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnekTpu3anusi Tell. ONeKTpUYecKui 3apsan. JBa BuIa 3JIEKTPUYECKUX 3apsiiOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. ToueuHblid  snekTpuyeckuidl  3apsia.
Onektpuueckoe mnojae. HampsxéHHocTh 3nekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsH>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PabGora cun oanekrpocrarmyeckoro mods. Ilorenuman. Pa3HOCTh MOTEHIUANOB.
[IpoBOIHUKY U AUDJIEKTPUKH B JIEKTPOCTATUYECKOM TToJie. JluanekTprudeckast IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonpeHcarop. OJeKTpOEMKOCTh IIOCKOIO KOHJIEHCATOpa. DHEprus
3apsKEHHOT0 KOHJEHCATOopA.

TexHuueckue yCTpoCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIIEKTPOCTATUUECKAS 3allUTa, 3a3€MJICHUE JJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIHHBIM
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL JAEUCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEIl.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

DJNIeKTpOoCcTaTUYECKas 3allMTa.

JUDNEeKTPUKU B SJIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IJIACTHH,
pacCTOSTHUS MEXKIY HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu ¢ paznuunplx cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuna toka. [IocTOsSHHBII TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DneKTpruuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHUBIICHUE BElIEeCTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCTD 3IEKTPUIECKOTO TOKA.

DNEKTPOABUKYIAs CHJIAa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Jyist
MOJIHOM (3aMKHYTOM) asekTpuyeckoil nenu. KopoTkoe 3amMblkaHue.



DneKTpOHHask NPOBOAMMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MNPUMECHas MPOBOJUMOCTb IOJYIPOBOAHHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHHUKOBEIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciiaBax 3JEKTPOJUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIIEKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MonHus.
IIna3zma.

TexHuueckue ycTpoHCTBa M NPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpsl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH AHOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIM TMOJI, TaJbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHUSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUJIMHBI, IUIOLIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHOe COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOE 3amblKaHME TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOr0 COeIMHEHHs PE3UCTOPOB.

W3mepeHne  aJIEKTPOABMIKYILEH CHUJIbl  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIIPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMHd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medsicnpeomemnusie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pusmyeckas BeEIUYMHA, 3aKOH, TEOpHsl, HAOIIOAECHHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHMe CUCTEMbl YpaBHEHMM, JMHeWHas QyHKuus, napadoia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKLUUU Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHME B )KMBOU Ipupone, 1ud¢ys3us, ocMoC, TEMI000MEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
YKUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAs] JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue JABMKEHUI C UCIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpaHEHUs HMIyJbca B TEXHHKE (pakera,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyYE€HHs COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuThl. B3anMojelCTBHE IOCTOSIHHBIX MAarHuTOB. MarHutHoe IIoJe.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX o€, JIMHUKM MarHUTHOU
uHaykud. KapTtuna amHui MarHUTHOM MHIYKIIMU TOJISl TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JUHUM MHIYKIIMM MarHUTHOIO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoielicTBrue MPOBOJHUKOB ¢ TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABMKYIAS CUJIA UHIAYKIIUU. 3aKOH 3JIEKTPOMarHuTHOU nHaykuuu dapazes.

BuxpeBoe siekTpuueckoe Mose. DNeKTPOJBMXKYIIAass Cuila WHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBUKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJIsl KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS M1E€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE ANEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH W3MEHEHHUs] MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHuTHOTO TOJISE KATYIIKHA C TOKOM.

WccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Paznes S. KosieOanus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONCOAHUA
Konebarenbnas cucrema. CBoOOJgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
kosnebanus. Ilepumon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHME TapMOHHUYECKUX Kojebanuil. [IpeBpaienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.



Konebarenbublii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYEeCKUMH U DJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B UICATHHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHne O 3aTyXaroMKMX KoJeOAHUSX. BBIHYXICHHbIE MEXaHUUYECKUE KOJeOaHUs.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MIEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOILIEE 3HAUEHHUE CUJIbI TOKA U HANIPSIKECHHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTPEOJICHUE SICKTPUUSCKON SHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosnb3oBaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUYECKHI 3BOHOK,
reHepaTop NePeMEHHOr0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojieOaTeIbHOM CUCTEMBI (PYKUHHBIN UM MaTeMaTHU4eCKUI
MasITHHK).

HaGuroieHne 3aryxaromux KojJeOaHu.

HccnenoBanrie CBONCTB BBIHYKIEHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKAa HM  HANPSDKEHUs] OT BPEMEHM) IS
3IEKTPOMArHUTHBIX KOJeOaHHi.

Pe3onanc npu mocnegoBaTeIbHOM COEAMHEHUN PE3UCTOPa, KATYIIKH WHAYKTHBHOCTH H
KOHJIEHCATOpA.

Mogenb TUHAU 3IEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

WccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT IJTUHBI HUTH U
Macchl rpysa.

HccnenoBanne mepeMEHHOTO TOKa B IIEMH W3 TOCJIENOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHudeckue BOJIHBI, yclIoBUsA pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHHst
u JrHa BoOJHBL. [lomepeunbie W TpojosibHbIE BOMHBL. WHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMarHUTHbIE BOJHBL. YCJIOBHS M3IY4YEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BekTopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)Xe€HHe, MpeloMIIeHue, moispusanus, Aaudpakius, uarepdepenuus. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paTnOCBA3M U TeneBuaeHus. Paanonokamnusi.

DIIeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPEIbI.

TexHu4yeckue yCTpoWCTBa U MPAKTUUYECKOE NMPUMEHEHHUE: MY3bIKalbHble MHCTPYMEHTHI,
VIBTPa3BYKOBash IMarHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEIIEBHU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHHE TOMIEPEUHBIX U MPOIOJIBHBIX BOJH.

Konebmromieecs Teo Kak HICTOYHUK 3BYKA.

Habnronenne oTpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJTH.

Habmoienue nntepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH M 4YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaXK€HUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdHepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOEe pacIpOCTpaHEHUE CBETA B OAHOPOIAHON Cpelie.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune HM300paXeHHUH B IUIOCKOM
3epKaje.

[Ipemomnienne cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcus cera. CiioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue M paccewBaromue JIUH3bI. ToHKas mmH3a. DOKyCHOE pacCTOsSHUE U
ONTHYECKas cuiia TOHKON NIHH3bL. [locTpoeHrne n3o0paxeHuii B COOMPArOIIUX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wurepdepenuuss cBera. KorepeHTHbIE HUCTOUYHUKHU. Y CIOBHS
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [dudpaxuuonnas pemérka. YcioBue HAOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBETa HA AUPPAKIIMOHHYIO PEHIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHWE: OYKH, Jyma, QoToarrapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(PpaKIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[TpsimonuHeHOe pacnpocTpaHEeHUE, OTpakeHHWE U MperoMieHue cBeTa. OnTtuueckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. Mojienb CBETOBOIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmonenue natepdepeHnnu cera.

Hab6monenue nudpakiuu cBera.

Habmroienue nucnepcuu cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB N300paKeHUI B JTMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHUTEILHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUI
OTHOCHUTEJILHOCTH DUHINITEHA.
OTHOCUTENHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJIUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.
CBs13b MacChI C PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOM YaCTUIIBI. JHEPTHS TIOKOSI.



Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Dopmyna [lranka cBs3u dHEPruM PoTOHA C €r0 YaCTOTONH. DHEPTUS U UMITYIIbC
doroHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue Ditnmreitna s porordpdekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenue cBera. Onwitel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue yCTpOIICTBA M MHpaKTHUECKOE NpUMEHeHHe: (poToanaemeHt, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactui. Ilnanerapnas
mogenb atoMa. Iloctymnarel bopa. U3nyuenne n mornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJIHOTO ypOBHSA »HEpruu Ha Jpyroil. Buasl cnexktpoB. CHEKTp ypOBHEH 53HEPruu aroma
BOZIOpPOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayann3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIn3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpezenieHne JIMHBI BOJIHBI Jlazepa.
Habmronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
HaGnronenue muHeyaToro crekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTb CTPOEHHUS  sjpa. OTtkpbITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsoiicTBa anb(da-, 6eTa-, raMma-u3IydeHus. BrusHue paguoakTHBHOCTH HA KUBbIE OpPTraHU3MBI.
OtkpeiTue TpoTOHa W HeitpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKko.
3apsn saapa. MaccoBoe uucino sigpa. M30Tomnsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnaja.
OHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT macchl spa.
SAnepHsble peakuuu. [leneHne u cCUHTE3 A1€p.
Anepusiii peakrop. TepmosiaepHblii cuHTe3. IIpoGneMbl M MEepCHEKTHUBHI  SACPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble yacTulbl. OTKPBITHE ITO3UTPOHA.
MeTto/1bl HAOMIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO Pu3nueckoi KapTUHBI MUpA.
TexHUYeCKHUE YCTPOMCTBA M MPAKTHUUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHass 6oMOa.
Jlemoncmpayuu
CUYéTunK MOHM3UPYIOIUX YACTHII.



Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
HccnenoBanue TpekoB dacTuil (110 TOTOBBIM (oTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Oranbl  pa3Butus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE  3HAUYEHHE
aACTPOHOMHHU.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneunas cucrema.

Connue. Conneunass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, MX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
[OCIIEI0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. COBpEMEHHBIE IIPEACTABICHUA O
IIPOUCXOXKAECHNUHU U 3BotoLnu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aukenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
bonbiioro B3psiBa. PennkroBoe u3imyyeHue.

Macmrabnas ctpykrypa Beenennoii. MertaranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumtonennss HeBOOpPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIIBIOTEPHBIX IMPUIIOKEHUIN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLMAIbHON U
THYECKOH cdepax OeATeTbHOCTH YelIOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
MpEJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kkilacce ocymiecTBIseTcs € Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4HbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOINOJIEHHE,
HKCIEPUMEHT, MOJIEIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoze, KojeOaTenbHbIE IBMKEHUS B
KUBOW MpPUPOJE, ONTHUYECKHE SBJICHHMS B JKUBOM Npupoje, AeWCTBUE paJvallud Ha >KUBbHIE
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUN 3JEKTpOIEpead, TeHEpaTop MEPEMEHHOr0 TOKA, 3JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, pajuoNpUEMHHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yuebHOro mpeamera «®dusmkay Ha ypoBHE CpenHEro oomiero odpa3oBaHuUs
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOEHHUSA yueOHOro mpeamera «DuU3uKa» JOKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIECTBa,
pacuIiMpeHye XKU3HEHHOTO OIbITa M ONbITA ACSITENLHOCTH B IPOLIECCE PeaTu3aliid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MMO3ULUU  O0YyYaroIlerocss Kak aKTUBHOLO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

IPUHATHE TPAJUIUOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TFOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpEcax TIpakJaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAIBHBIMM HHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM POCCHHCKUX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasl 3CTETUKY Hay4YHOTO TBOPYECTBA, NPUCYLIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHusi:

MHTEpEC K pa3IuuHbiM cdepaM MNpopecCHOHANbHOW JESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHME COBEpIIaThb OCO3HAHHBIA BbIOOp Oyaymieit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 00JacTu (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYPhl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

paclIupeHHe OIbITa JIEeATENbHOCTH HKOJIOTMYECKON HamnpaBI€HHOCTH Ha OCHOBE
UMEIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:



c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3UIECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTh B MIPOIECCEe M3YUCHUS (DU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEOBATEIBCKYIO JESITEIbHOCTh WHAMBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOsieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh MApAMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUYCCKUX SIBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs IPOOJIEMbI C yUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENSM,
OIICHUBATH PUCKHU IMOCJIECICTBHUI JAESITEIBHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH PAOOTy B YCIOBHSIX pPEalbHOT0, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEHICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IeTh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU U MeToAamu (pu3mdeckoi
HAYKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 001acTu
(Gu3HKH, CTTOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIICHUs 3a]1a4
buznYeCcKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BHUAAMH JCSATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €r0 HHTEpPIPETaIUH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MPH
CO3JJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHMs, HaXOJIUTh apryMEHTHI IS JI0Ka3aTelbCTBA CBOUX YTBEPXKICHUMH,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TMIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTHh U (POPMyYIHUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHOM JCATEIHHOCTH, B
TOM YHUCIIE TIPU U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETbh NEPEHOCUTH 3HaHUS M0 (PU3HMKE B MPAKTHUUECKYIO 00IaCTh KU3HEACITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIBbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HAaBBIKAMU TOJy4YeHUs WHMOpMAIUU (PU3HUECKOTO COJACPKAHUS U3 UCTOUYHHKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEpIpETauio HHOOPMAIIUU PA3TUIHBIX BUAOB U (POPM MIPEICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHNd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 33a]a4 C COOJII0JIEHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE30MMacCHOCTH;



CO3MaBaTh TEKCTHl (UINYECKOTO COACPKAHHUS B pasNUYHbIX (opmaTax ¢ yd4€ToMm
Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpEaACTaBJICHUA U BU3yaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHON AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(MIIMKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

IIOHUMAaTh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIUBHyaIbHON paboThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH C y4y€TOM OOLIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS 1O €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUM, PAaclpeAciATh pOJU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEICHHWE B pPa3IUYHBIX CHUTyalusX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranu3amnus:
CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIILHO COCTABJIATH TUIAH PEHICHHUS PAcu€THBIX M KAYSCTBCHHBIX 3a]ad, TUIaH
BBIMIOJTHEHUS] TMPAKTUYeCKo paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacImpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHUIO W TMPOSIBJICHUIO DPYIAUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCUTH KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHWBATH
COOTBETCTBHUE PE3YIHTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JAEHCTBUI
U MBICJIUTEILHBIX TIPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;
MPUHUMATH CeOsI, TOHMMasi CBOM HEJIOCTATKH M JOCTOMHCTBA,
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
pHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
B nporiecce nqocTrkeHMs] TMYHOCTHBIX PE3yIbTATOB OCBOCHHUSI IPOTPAMMBI TTO (PU3UKE IS
YPOBHSI CpeHETo 0O0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChoOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAINPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHME K JOCTIDKEHHIO IENU U yCIeXy,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTB HUCX0as N3 CBOUX BO3MO)KH0CTCI\/JI;

AMIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSHUE IPYTHUX,
YUYUTBIBATH €TI0 IPHU OCYIICCTBJICHUN O6H.I€HI/ISI, CHOCO6HOCTL K COYYBCTBHIO U COIICPCIKUBAHUILO,

COLIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAayyHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOIHH, B IPAKTHYECKOH
JeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPIOE TENO, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TeJ, TOUECYHBIN DJIEKTPUUECKUM 3aps] IPU PELICHUU
du3nUecKux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIKCHUE 110 OKPYXXHOCTH, WHEpLHUs, B3auMojcicTeue ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeH M TBEPIBIX Tell, U3MEHEeHHe 0o0bEMa Tea MpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECHE, NCIIApEHUE, KOHIEHCAUs, JIaBJIeHHEe, KpUCTAIIIN3aIus,
KHUIIEHUE, BJIAJKHOCTH BO3/lyXa, MOBBILICHUE JABJICHMS raza IIPU €ro HarpeBaHUU B 3aKPbITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MYECKHE BEIUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJla, UMIIYJIbC Tella, KHHETUYeCcKast
SHEprusi, NOTEHLUAlbHAs D3HEPIus, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaThb (PU3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbl, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nyeckue BENWYMHBL: JIaBJICHHE Ta3za, TeMIleparypa, CpelHss KHUHETHYecKas SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaJpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEMIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYeHMS M EIUHMIBL, HAXOAUTh (OPMYIbI, CBSA3BIBAIOIIME MAHHYIO (DU3UYECKYIO
BEJIMUMHY C APYTUMHU BETUUUHAM;

ONMCHIBATh U3YUYECHHBIE JJIEKTPUUECKUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MoJe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAIOB; IPHU OINHCAHUU IPaBUIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIUYMH, WX OOO3HAUEHUS U EIUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;



aHaU3UpPOBaTh (PpU3MUYECKHE MPOIECChl W SIBICHUS, UCHONBb3yd (DU3MYECKHE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloToHA, 3akOH coxpaHeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CUJI, TIPUHIUIT
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KynoHa, MpW 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4eCcKoe BhIPAKEHHE U YCIOBUS (FPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IIPUHIIMIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nyaTh yCI0BUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBITOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHUIO (DPU3MUECKUX SIBICHUH M TPOIECCOB C
UCMOJIb30BAHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3TOM  (GOpPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIC H3MEPEHUs (PU3UYECKUX BEJIWYHMH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHpPOBATh YCTAaHOBKY, (PUKCHpPOBATh pE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaOIMIl U IpadUKOB, J1€J1aTh BBIBOJbI
10 pe3yJibTaTaM UCCIIE0BaHUS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM UM TMPOEKTHOW JEATENBHOCTH C
UCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYyAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbl0, HCIONb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHaJIN3a YCJIOBMS 337a4M BbIOUpPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKOi BEIMYHHBI,

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaUWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHUI ¢ ONOpoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SABIICHMUS;

UCIONb30BaTh NPU pPELIEHHMH Y4eOHBIX 3ajad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPeJCTaBICHUsS y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMHQOpMAIMK, IOJYYEHHON W3 pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMaIHIO;

IPUBOJUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HaYKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHYECKWE 3HaHHUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU 0OpaIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHMS B OKpY Kalollel cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, MIaHNPOBaTh paboTy
IpyNIbl, palUOHAIbHO pacHpeleNsiTh OOf3aHHOCTH U IJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaXJI0rO M3 YYaCTHUKOB T'PYIIIBI B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K konmy oOyuenust B 11 Kiaacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NMPAKTUUYECKOH
NeSITebHOCTH JII0/IeH, LIETTOCTHOCTh U €IMHCTBO (PM3UUECKOM KApTHHBI MUPA;

YUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJAENe: TOoYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI0 SI/[pa MPH pelIeHnn GU3NYECKUX 3aa4;



pacrio3HaBaTh (U3MYECKUE SBJICHUS (IIPOIECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAVMHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECcKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEHCTBUS TOKAa, B3aUMOJECHCTBHUE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLIMS, JACWCTBME MAarHUTHOTO IMOJIA Ha MPOBOAHMK C TOKOM U JBHXKYIIUICS 3apl,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJNSIpU3ALUS  CBETa, JUCIEpPCUsi CBeTa,
doroannekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh Pa3IMYHBIX CPENl) U JIECKTPOMArHUTHBIC SIBICHHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL DJICKTPUYECKHHM 3apsi, cuja TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMAIIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOrO MoOjs, cwia Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOI0 M MAarHUTHOTO IOJICH, MEepUoJ] W 4YacToTa KoieOaHui B
K0JIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas CuUila JMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJNB3YEMbIX BEIMYMH, WX OO0O3HAUCHHWsS W EAMHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMUMHBI: CKOPOCTH JJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPTus W
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NPU ONMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YeMbIX BEIMYMH, HUX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIUE TAHHYIO (DU3MUYECKYI0O BEIMYHHY C JIPYTHMU
BEJIMUYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3ySd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U  MapalljIeIbHOTO  COETUHEHUS
MPOBOJHUKOB, 3akoH Jlxoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIMHU, 3aKOH
MPSIMOJIMHEMHOTO PacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
cBeTa, ypaBHeHHEe OMNHmITeHHa I (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUUECKOTO 3apsiia, 3aKOH COXPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pagMOaKTUBHOTO pacmnajaa, MpU ATOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OTpeNieNATh HaIpaBieHWE BEKTOpa MHIYKIMHM MarHUTHOTO MOJIi IMPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U ONKCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JTIMH30M;

BBITMOJHATh 3KCIIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCMOJIb30BAaHUEM TPAMBIX U KOCBEHHBIX HW3MEpEHUil: mpu 3ToM  (GOpMYIHpPOBAThH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISATh MpSMbIE U KOCBEHHBbIE H3MEpPEHMs] (U3MUECKUX BEJIWYHH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHsT M MCIOIb30BaTh W3BECTHHIE METOJbI OLIEHKU
MOTPELTHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BeIMYMH B BUAEC TaOMUIl W TpaduKoOB, JAeNaTh BBIBOABI IO pe3yibTaTaM
HCCJIEJIOBAHMUS,

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJda MpH TMPOBEICHUM HUCCIENIOBaHMA B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1abOpaTopHOro 000pyI0BaHHUS;



pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuyecKoW MOJENbI0, HCIONIb3Ys
(u3nyeckre 3aKOHbI M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
IPOBOJIUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH ITOJIyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIIMUHHBI,

pellarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIPOTHUBOPECYMBYIO LEMOYKY
paccyKIeHU ¢ ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKHE SBICHHUS;

UCTOJBb30BaTh MPH pPEUICHHH Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OpMAIOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJIM3UPOBATh [10JIy4aeMyl0 HH(POPMALUIO;

OOBSICHATH MIPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3IudaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [TIOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HAayKH, B 00BsCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHHA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MaCHOCTH ITPHU 0OpALEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJCHUS HOPM IKOJIOTHUYECKOT0 ITOBEICHUS B OKPYXKAIOLLIEH cpelie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, IUIAHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATEILHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJeKBaTHO OLICHWBATh BKJIAJ KaXI0r0 M3 yYaCTHUKOB I'PYIIIbI B
peleHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOHHAMH K1 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmnoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
KoumnuectBo yacos JJIeKTPOHHBIE
Ne ara udpossbie
Tema ypoka KonTpo IpakTn i | uupp
n/n Bcero JIbHBbIE YyecKue H3yYCHUA 06pasoBaTe.m>m>1e
padoThbI padoTbI pecypcbl
1 ®usuka — Hayka o npupoze. Hayunsie MmeToabl 1 04.cen bubnuorexa [JOK
MO3HAHUS OKPYKAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBanuu
2 COBPEMEHHOM i)a HOM K(z I’EI/IHIE)I MUpa, B 1 bubmorexa HOK
p . i P Up ’ 07.cen  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanunueckoe nBuxkeHne. OTHOCUTEIHHOCTh
3 MEXaHHUYEeCKOro JBrkeHus. [lepemerenne 1 bubmmorexa [JOK
A - ICPEMETIIEHHC, ll.cen  https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
bu6nmoreka [JOK
4 P i 1 14.cen
ABHOMEPHOE MPSMOJIMHENHOE IBUKEHUE https://m.edsoo.ru/Ff0c3620
bu6nmoreka [JOK
5 P % 1 18.cen
ABHOYCKOPEHHOE MPSMOJIMHEIHOE IBU)KEHUE https://m.edsoo.ru/ff0c372e
6 CBoboaHoe najzieHne. Y cKkopeHne CBOOOIHOTO 1 21 cen bubnmnorexa [JOK
naJicHus https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe neuxenue. [IBuxeHne 1 25 cen bubnnorexka [JOK
MaTEPHUaIbHOMU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun oTHOCHTENBHOCTH [ anmuest.
8 HNuepumansHble cuctemsl otcuerta. [lepBrblil 3aK0H 1 bubmmorexa [JOK
pH F P 28.ceH  https://m.edsoo.ru/ff0c3be8
Hprorona
9 Macca tena. Cuna. [IpuHuun cynepno3uuuu cui. 1 02.0KT bubnmnorexa [JOK

Bropoii 3akon HeroToHA 7151 MarepuaabHON TOUKH

https://m.edsoo.ru/ffOc3be8
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bubmuorexa [JOK

10 Tperunii 3axkon HproToHa 111 MaTepHaIbHBIX TOUEK 05.0kT
p a p https://m.edsoo.ru/ffOc3be8
1 3aKOH BCEMUPHOTO TATOoTeHUsl. Cuia TSHKECTH. 09 oKT bubnmoreka [JOK
[TepBast kocMu4eckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuia octH. 3akoH ['yka. Bec tena 12.0kT
yapyr YK https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapduuuent tpenuns. Cuna
13 COIIPOTHUBJICHUS [IPYU ABMKEHNH TEIA B )KUIKOCTH buGnnorexa LIOK
P p 16.0kT | https://m.edsoo.ru/ffOc3f76
HJIM Ta3e
[TocTynarensHOE U BpaliareabHOE ABHKCHUE
14 abcoaroTHO TBEPHOro Teaa. MomeHT cuibl. Ilinedo bubmorexa LIOK
P T ' 19.0kT | https://m.edsoo.ru/ffOc41a6
CWJIBL. YCIIOBUS paBHOBECHS TBEPAOIO Tea
Nmnynbc MaTepuanbHOU TOUYKU, CUCTEMBbI
15 MaTepHAIILHBIX TOYeK. MMITyJIbC CHIIBI. 3aKOH bubnnorexa [IOK
p ' Y ' 23.0KT  https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTuBHOE IBI)KEHUE
Pa6oTa 1 MoIiHoCTh cuiibl. KuHeTnueckast
16 DHEPTHs MaTepuaabHO Touku. Teopema 00 bubmmorexa [IOK
p p o p 26.0KT  https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETHUYECKOI SHeprun
[TorenumansHas sueprus. [loreHunaneHas
17 SHEPTUS YIPyro AeGopMUpPOBAHHON MPYKUHBI. bubnuotexa [JOK
[TorennuanbHast sHeprus Tena BOIU3U 09 Host https://m.edsoo.ru/ffOc461a
MMOBEPXHOCTU 3eMIIN
IloTeHinanbHBIE U HENOTEHIIUMATBHEIE CUIIEIL.
18 CBs13b pabOTHI HEMOTECHIIMAIBHBIX CHII C bubnmuorexa [JOK
U3MEHEHUEM MEXAaHUYECKOU DHEPTUM CUCTEMBI 13 Hos https://m.edsoo.ru/ff0c478c
TeJl. 3aKOH COXPaHEHUsI MEXaHUUECKON IHEPTUn
19 JlabopaTtopHas pabota «lccnenoBanue cBsizu 16,105

paboTHI CHITBI C UBMEHEHUEM MEXaHUYECKOM
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SHEPIUHU TeJla Ha IPUMEPE PACTKECHUSA
PE3UHOBOIO XI'yTa)»

KonrponsHas pabora o teme «KunemaTnka.

bu6mmoreka [IOK

20 20.HO03
Jlunamuka. 3aKOHbI COXPAHEHHUS B MEXAHHUKE) https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
21 KHMHETUYEeCKOM Teopuu. bpoyHOBCKOE ABMKEHUE bubmorexa LHOK
P BPOY ' 23.HOst | https://m.edsoo.ru/ffOc4dc2
Huddyszus
XapakTep ABMKCHUS U B3aUMOJICHCTBUS YaCTHI]
22 BelecTBa. Mo/ienu CTPOCHUS ra30B, KUIKOCTEH U 27 Host
TBEPJIBIX TEIl
93 Macca monekyn. KonnuecTBo BemecTsa. 30,105
[TocTostnuas ABoraapo
24 TennoBoe paBHOBecue. Temnepatypa u eé 04 11K
n3Mmepenue. [llkana remneparyp Llenbcust
o5 Wneanshsiii raz B MKT. OcHOBHOE ypaBHEHHE 07.1eK bu6mmoreka [IOK
MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
26 KMHETHYECKOM PHEPTUU JIBUKEHUS MOJICKYJT bubmorexa [JOK
P B Y 11.nex | https://m.edsoo.ru/ff0c511e
VYpaBuenne MeHneneena-Kiamnelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI 14.1ex
Jlaboparopnast pabota «MccnenoBanue
28 3aBHCUMOCTH MEXJTy IapaMeTpaMu COCTOSHUS 18 516K
pa3peKeHHOT0 Traza»
29 W3omporieccsl B naeanbHOM raze u ux 21 1K bubmuoreka [IOK
rpaduvecKoe mpeacTaBIeHNE https://m.edsoo.ru/ff0c570e
30 BuyTpeHnHss dHeprus TEpMOAMHAMUYECKOU 25.1€ex bubnnorexka [JOK

CHUCTEMBI B ciocOOBI €€ n3MeHeHus. KonnuectBo

https://m.edsoo.ru/ff0c5952
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TEIUIOTHI U paboTa. BHyTpeHHsIs SHEpTrHs
OJIHOATOMHOT'0O MJ€AJILHOIO ra3a

bubmuorexa [JOK
31 B 28.1ex
HARL TeloTepeaat https://m.edsoo.ru/ff0c5c36
VYnenpHas TeIoEMKOCTS BelecTBa. KonndecTso
32 TEIUIOTHI MIPH Teruionepeaade. AnuadaTHbIi buGnnorexa LIOK
' 11.aHB  hitps://m.edsoo.ru/ff0c5¢36
nporecc
33 [TepBblii 3aKOH TEPMOAMHAMUKHU U €TO 15,518 bubnnoreka [HOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B mpupoae. Bropoit 18 518 bubnuorexa [JOK
3aKOH TE€PMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteus u KT/ TernmoBoi MamuHbl 22 1B nggg&féﬁgﬁ}:ﬂ)c 600a
36 ukn Kapno u ero KIT 25.4HB
37 DKoJoru4eckue npoOaeMbl TEMII0O3HEPTETUKH 29.aHB
38 O6o6maromuit ypok «MomnekynsipHas pu3uka. 01.cben bubnmnorexa [JOK
OCHOBBI TEpPMOJUHAMUKH» ' https://m.edsoo.ru/ff0c6938
39 KonrtponsHas padora no teme «MomekyisipHas 05.dben bubnnoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u konaeHcauus. Mcnapenue u 08.den bubnuoreka [IOK
KHIIEHUE ' https://m.edsoo.ru/ff0c63b6
a1 AOCO0THAS U OTHOCHUTEJIbHAS BIAXKHOCTD 12.¢eB bubnmnoreka [JOK
BO3Ayxa. HacelenHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrannuyeckue u amopHbie
42 Tena. AHU30TPOIHUS CBOMCTB KpUCTaLIOB. XKuikue bubmmorexa [OK
- p p ~ 15.deB  https://m.edsoo.ru/ff0c65f0

KpucCTaJlibl. COBpeMCHHBIe MaTCpUaJIbl
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43 [InaBnenue u KpucramuMzanus. Y aejibHas TemioTa 19.den bubnmoreka [JOK
mnasieHus. Cyonmumarus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 YpaBHEHHE TEIIOBOTO OamaHca 22.¢eB https://m.edsoo.ru/ff0c6820
45 DnexTpu3aius Teil. DIeKTpuueckuil 3aps. JIsa 26.0bes bubnnoreka [HOK
BHUJIA DJICKTPUUYECKUX 3apsAI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOAHMKY, TUINEKTPUKH U TTOTYTIPOBOTHUKH. 29.¢eB bubnnoreka [HOK
3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc
47 B3aunmoneiictBue 3apsaoB. 3akoH Kynona. 04.map bu6mmoreka [IOK
ToueuHbIi ANEKTPUUECKUN 3apsiT https://m.edsoo.ru/ff0c6ce4
HampsixénnocTs anekrpuueckoro noss. [punnummn
48 CYIIEPIIO3HULIMH JIEKTPUUECKUX TTosIeH. JInnum bubmmorexa LOK
. 07.map https://m.edsoo.ru/ff0c6df2
HaIpsKEHHOCTH
49 PaGota cui 31eKTpoCcTaTuyeCcKoro mosisl. 11.map bubnmnoreka [JOK
[Torenmman. Pa3HOCTh MOTEHLIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHMKY U AUDIIEKTPUKH B
50 3J'IpeI(TpOCTaTI/I‘IeCKOM l'IOl:J)'Ie. Husnexrpuueckas bubmmorexa [OK
14.map  https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
" bubnuoteka [JOK
51 OnexrpoémkocTh. Konaencarop 18.map httos://m.edsoo.ru/ffOc7126
59 DNeKTPOEMKOCTh TNIOCKOT0 KOH/IEHCATOPa. 21.map bubnuoteka [JOK
DHeprus 3apsyKEHHOTI0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 Ha60pan)pHaﬂ paborta "HsMepe'Ilme 01.amp
ANMEKTPOEMKOCTH KOHACHCATOpa
[IpuHIMIT NENCTBUS U IPUMEHEHUE
54 KOH/JIEHCAaTOPOB, KOMMMPOBAIBHOTO anmnapara,
CTPYHHOTO TIPUHTEPA. DIIEKTPOCTATHUECKAS 04.amp

3amuTa. 3a3eMIIeHHe IEKTPOnpuOopoB



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymiectBoBaHus. [locrosaunsiii Tok. Cuiia Toka.
Hanpsioxenue. Conporusienue. 3akod OMa st
ydacTKa Lenu

08.amp

56

[TocnenoBarensHOE, MapALIETBHOE, CMEIIAHHOE
coeIMHEHUEe MPOBOIHUKOB. JlabopaTopHas pabora
«/3y4eHne CMEeIanHOTr0 COeTUHEHHS
PE3UCTOPOB

11.anp

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

57

58

59

60

PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

3axon OMa i OJIHOM (3aMKHYTO )
anieKkTprueckoil nenu. Kopotkoe 3aMbIkaHUE.
Jlaboparopuas padota «M3mepenue DJ1C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS

DneKTpoHHast TPOBOAUMOCTb TBEPBIX METAILIOB.
3aBUCHMOCTb COIPOTUBIIEHUS METAJIJIOB OT
Temrepatypbl. CBEpXIIPOBOIMMOCTh

OJneKTpUYEeCKU TOK B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

15.amp

18.amp

22.amnp

25.amp

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynmpoBogHUKH, NX COOCTBEHHAS ¥ IPUMECHAs
npoBoauMOoCTh. CBOMCTBa p—N-TIepexoa.
[TonynpoBoIHUKOBBIE TPUOOPHI

02.mai

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

62

63

DNEeKTpUYECKHI TOK B pacTBOpax M paciuiaBax

AJIEKTPOJIUTOB. DIEKTPOIUTHUECKAS TUCCOITUAIINS.

DnekTponus

DnexkTpuyeckuil Tok B razax. CaMoCTOSATEIbHBIN U
HECAaMOCTOATENbHBIN pa3psaa. Monnus. [1nasma

06.maii

13.mau

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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

DneKkTpudecKue mpudopsl U yCTPOICTBA U UX

64 [IpaKTH4YeCcKoe IIpuMeHernue. [IpaBuiia TEXHUKHA 1 bubmorexa LHOK
P P P 16.Mai1  https://m.edsoo.ru/ff0c86fc
0€30I1aCHOCTH
. buOmmoreka [IOK
o 20.mait
65 O6o006maromuil ypok «IeKTPOIHHAMUKA 1 https://m.edsoo.ru/ffoc88be
KonrtponbHas pabota 1o Teme «IeKTPOCTaTHKA.
66 ITocTOSTHHBIN IIEKTPUUECKUNA TOK. TOKH B 1 1 buGnnorexa LIOK
p ' 23.Maii | https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
67 PezepBHbIil ypok. O000MIaIONINIA YPOK 110 TEMaM 0 bubnuoreka [IOK
10 knacca https://m.edsoo.ru/ffOc8c56
68 PesepBHblIit ypok. O6001ma0mui ypok mo Temam 0 bubnnoreka [JOK
10 kmacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 66 * 3 3

*B COOTBETCTBHH C KaJICHAAPHBIM Y4eOHBIM TPaQUKOM U pacCaHUEM YPOKOB KOJIMYECTBO YPOKOB 66, IporpaMMa BBIIIOJIHEHA B ITOJTHOM
o0BbeMe. He UCII0JIb30BaHbI 2 PE3EPBHBIX Yaca



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» dusuka, 10 kmace/ Mskumes I'.41., [letpoBa M. A., Crenanos C.B. u apyrue, O6mectBo ¢
OrpaHUYEHHOM 0TBETCTBEHHOCTHIO «/[PODAY; AkuinonepHoe oobmectBo «M3aarenbcTBo
«IIpocsemienne»

» ®usuka, 11 kracc/ Msakumes I'.51., [letpoa M.A., Yronsuukos O.C. u npyrue,
OO611ecTBO ¢ OTpaHUYEHHOM OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIIECTBO
«M3parenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
DdenepanbHas padodas nmporpamma o ¢pusuke ([Ipukas MuHuCTEpCTBA IPOCBEIICHUS
Poccutiickoit deneparuu ot 18.05.2023 Ne 371 "O6 yrBepx)aeHuu dhenepaibHOM

00pa3oBaTeNbHON MPOTrpaMMBI CpeTHETO 001Iero oopazoBanus” (3aperucTpupoBaH
12.07.2023 Ne 74228))

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. bubmuoteka I{OK https://m.edsoo.ru/

2. cailt ®I'BHY «®enepanbHplii HHCTUTYT EAArOTMUYECKUX U3MEPEHUIN».
https://fipi.ru/.

3. OO6pa3oBarenbHBINA TOPTAI I MOATOTOBKH K TOCYAAPCTBEHHOM UTOTOBOM
arrectanuu 1o ¢usuke. https://ege.sdamgia.ru/, https://oge.sdamagia.ru/.

4, LearningApps.org — 6ecrutathiii mudpoBoit pecypc,
https://learningapps.org/register.php .

5. HoBas oTkpbITas SHIMKIONEUS
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D
0%B0

6. VYuurensckuii nopran. Metoguueckue MaTepuabl o PU3UKE U aCTPOHOMUU
https://www.uchportal.ru/load/38

7. Bce o Hayke B MockoBckux mmkonax http://nauka.mosmetod.ru/

8. WNuTepakTrBHBIE Ta00paTOpHBIE pabOTHI 10 (PU3HKE
http://seninvg07.narod.ru/004_fiz_lab.htm

9. dusnyeckuit knace. Pusuka I CTapIIEKIACCHUKOB U He Tosbko. https:/fizclass.ru/

10.  Oopa3oBarenbHas 3kocucTeMa B3nanus https://vznaniya.ru/

11.  TlonmurexHuyeckuii Mmy3eii https://polymus.ru/

12. lNocynapcrBennsiit my3eit kocmoHaBTuku uM. K. 3. [luonkosckoro. BupryanbHbie
nporyinku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

13.  Myseit kocMoHaBTHKH. BupTtyanbHas skckypeus https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/

14.  buodwusuka https://postnauka.org/themes/biofizika

15. HexomMepueckuil Hay4YHO-TOMYJSPHBIA MPOEKT «JIEMEHTHI OOJIBIION HAYKN
https://elementy.ru/

16.  bubnuoreka KHUT MO HOMYJISPHON JIEMEHTApHON QHU3UKE
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

17.  DnexTtpoHHBIH y4eOHUK 1O (pU3MKE
https://www.physbook.ru/index.php/PhysBook:%D0%AD%D0%BB%D0%B5%D0%BA%D
1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%87%D0



https://m.edsoo.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://oge.sdamgia.ru/
https://learningapps.org/register.php
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0
https://www.uchportal.ru/load/38
http://nauka.mosmetod.ru/
http://seninvg07.narod.ru/004_fiz_lab.htm
https://fizclass.ru/
https://vznaniya.ru/
https://polymus.ru/
https://gmik.ru/fotovideo3d/virtualnyiy-tur/
https://russia360.travel/things-to-do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/
https://russia360.travel/things-to-do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/
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%B5%D0%B1%D0%BD%D0%B8%D0%BA_%D1%84%D0%B8%D0%B7%D0%B8%D0
%BA%D0%B38

18.  ®wusmka B mkoie. Pucynku o ¢pusmke http://markx.narod.ru/pic/

19.  Apxus xypHana «Hayka u sxu3ub» https://www.nkj.ru/archive/

20.  Bces ¢usuka http://www.all-fizika.com/article/index.php?id_article=110

21.  BupryanpHbIil My3eil pu3nUecKoro 000pya0BaHUs My3eHHO-TIEAArOrH4ecKOro
komruiekca «Denukex» https://fiz-muz-spb.ucoz.net/

22.  Csepx3samaua. Caiir aus yunreneiidusuku. http://sverh-zadacha.ucoz.ru/index/0-9
23.  «®U3TEX peruonamy» https://os.mipt.ru/#/

24. caiit 'BOY JITO PK KPUIIIIO B pa3nene «B moMors yuauTeatoy»
https://www.Krippo.ru/.

25. caiit ®I'BHY «M1CPO PAO»y. PazmMelieHsl 1eMOHCTpallMOHHbIE BApUAHTHI 3a/IaHHU I
o BceM BuziaM @I, OTKpBITHINA OaHK 33aJaHUiA, MaTepUatbl KOH()EpPEeHLINi, CEMHUHAPOB,
dbopymos http://skiv.instrao.ru/support/demonstratsionnye-materialya/

26.  marepuansl Bebunapa AO «3narensctBo «IIpocBemienne» mno reme
«DyHKIIMOHANIbHAS TPAMOTHOCTH Ha ypOKaxX (PU3UKU»;—
https://www.youtube.com/watch?v=d2esgt5u24Y —

27. «DyHKIMOHATIbHAS TPaMOTHOCTBY.: https://Krippo.ru/index.php/14-moduli/2190-
funktsionalnaya-gramotnost.
28. «B nomomup yunremo». Crpanuna «MexayHaponsslie uceaenosanus TIMSS,

PIRLS u PISA». Pexxum nocryna: https://krippo.ru/index.php/v-pomoshch-
uchitelyu/mezhdunarodnye-issledovaniya-timss-pirls-i-pisa.
29. «DuHaHCOBas paMOTHOCTBY. Pexxum mocryma: http://cenfingram.ru/.
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