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IHHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CpeIHET0 001Iero oopa3oBanus pa3padboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMN K pe3yibTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTENbHOM MPOrpamMMBbl,
npeacraBieHHbx B ®I'OC COO, a taxxke ¢ yuéroM denepanbHOi pabodeil mporpaMMbl BOCITUTaHUS U
KOHLENIMK IpenojaBaHus ydeOHoro mpeamera «@Pu3uka» B 00pa30BaTENbHBIX OPraHU3ALUAX
Poccuiickoit @eneparuu, pean3yonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Conepxanue mnporpaMmbl 10 (M3MKE HaMpaBlIeHO Ha (HOPMUPOBAHHME €CTECTBEHHO-HAYyYHOU
KapTuHbl Mupa obydaromuxcsi 10—-11 kmaccoB npu oOydeHnn ux ¢GuU3MKe HA 0a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO moxoaa. [IporpamMma no ¢usuke coorBercTByeT TpedoBanusm GI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM W METallpeIMETHhIM pe3yjbTaTaM OOy4YeHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh DPEATHM3AlUU MEXIPEJAMETHBIX CBs3eld (PU3MKH C €CTECTBEHHO-HAyYHBIMHU
yueOHBIMU TIpeaMeTamMu. B Hell onpeaenstoTcs OCHOBHBIC IeNM M3y4YeHHUS (PU3UKK HA YPOBHE CPEIHEro
obmero oOpa3oBaHMs, IUIAHHPYEMbIE pE3yJbTaThl OCBOCHHS Kypca (HU3UKU: JIMYHOCTHBIE,
MeTarpeMETHBIC, TPeAMETHBIC (Ha 6a30BOM YpOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

e [UIaHUpPyEeMble pe3yJabTaThl OCBOCHUA Kypca (u3MKM Ha 0a30BOM YypOBHE, B TOM 4HCIIE

MIpeIMETHBIEC PEe3yJIbTaThI MO rojiaM O0yUeHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka o HanOoJiee oOLIUX 3aKOHAX IPUPO/JIbl, BHICTYIIAs B KAUECTBE y4EOHOr 0 IIpeIMeTa
B IIKOJIE, BHOCUT CYUICCTBEHHBIH BKJIAJ B CHCTEMYy 3HaHUN 00 okpyxatomiem mupe. LIKoabHBIA Kypc
¢Gu3MKN — cHCTEMOOOPa3yIONIHIA IS €CTECTBEHHO-HAYYHBIX YI€OHBIX MPEIMETOB, TOCKOJIBKY (PU3NIECKHE
3aKOHBI JIEXKAT B OCHOBE MPOIECCOB U SBICHU, U3y4aeMbIX XUMUEH, Ouonoruei, pusnueckoit reorpadueit
u actpoHomuel. Vcronb30BaHle W aKTUBHOE NMPUMEHEHUE (PU3MYECKUX 3HAHUN ONpeneNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TTOMyYEHU
HOBBIX MaTEPUAIOB C 3aJlaHHBIMH CBOWCTBAMH M JAPYrux. M3yueHune (U3MKHM BHOCHT OCHOBHOW BKJIAJ B
(dbopMUpOBaHHE ECTECTBEHHO-HAYYHOW KapTHHBI MHpa o0O0ydYaroImuxcs, B (OpMHUpOBAHHE YMEHHIA
[IPUMEHSTh HayYHbIM METO/1 [T03HAHUS IPU BHIIIOJIHEHUH UMHU Y4EOHBIX UCCIIEI0BAaHUM.

B ocHoBy kypca (u3uku A ypoBHS CpelHEro o0Iiero oopa3oBaHusl MOJIO0KEH P UACH, KOTOphIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 HOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBJSIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPKHUT
MaTepuai U3 BceX pa3zesioB (U3MKH, BKIIIOUAET KaK BOIPOCH KJIIACCUYECKON, TaK U COBPEMEHHON (UBHKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM € Hell MaTepuan Kypca (U3UKM OOBEIMHEH BOKPYT
¢usznueckux Teopuil. BenymuMm B Kypce sBiseTcss (GOPMUPOBAHME MPEACTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoea eymanumapuszayuu. EE peanuzanus nOpeanojaraeT HUCHOJIb30BaHWE T'yMaHUTapHOTO
noTeHIHana GU3NIEeCcKoil HayKu, OCMBICTICHHE CBA3HM Pa3BUTUS (PU3MKH C pa3BUTHEM OOIECTBA, a TAKKE C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc Gusmuku npennonaraer 3HaKOMCTBO C IIUPOKUM KPyrom
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonozusayuu peamnu3yercsl MOCPEICTBOM BBEICHHUS 3JIEMEHTOB COJCpPXKAaHMUSA, MOCBIILEHHBIX
9KOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBbI C Pa3BUTHUEM TEXHHKU U TEXHOJIOTHH, a
TaKke 00CyKAeHUs PoOIeM PallMOHAIBHOIO MPUPOJIONIONIB30BAHUS U HKOJIOTHUECKONH O€30MacHOCTH.

Crep>KHEBBIMHU dJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEAHEro ooiiero oOpa3zoBaHUS SBISIOTCS
¢usnueckue Teopun (GopMHUPOBAHUE MPEACTABICHUHN O CTPYKTYpE MOCTPOCHUS (PU3MUECKON TEOpUH, POIIU
(GyHIaMEHTAJIbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOAE, IpaHULAX
MPUMEHUMOCTH TEOPH, Il OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-eSTeNIbHOCTHBIM TMOAX0A B Kypce (U3MKM peanu3yercss Mpexae BCero 3a Cuér
OpraHu3alK SKCIEPUMEHTATIBHON JesTeNbHOCTH oOydatonuxcs. [[ns 6a3oBoro ypoBHS Kypca (GpU3MKH —
3TO HCIIOJIb30BAHUE CHUCTEMbBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1aOOPAaTOPHBIX pador,
KOTOpbIE B IporpaMMe no (pusuke oObEJUHEHBI B OOLIMI CIHUCOK YYEHHYECKMX MPAaKTUYECKUX padoT.
Boigenenue B ykazaHHOM IepedHe JIaOOpaTOpHBIX paboOT, MPOBOAMMBIX JUIsI KOHTPOJISI U OLEHKH,
OCYIIECTBISICTCS yYaCTHUKaMHU 00pa30BaTENbHOTO Mpollecca UCXOAs U3 OCOOCHHOCTEH IIAHWPOBAHUS U
ocHauleHus: kabunHera ¢usuku. [Ipu 3TOoM oOecneunBaeTcsi OBJaJieHHME OOYYarOIIMMHCS YMEHUSIMHU
MPOBOJIUTh KOCBEHHBIE M3MEPEHHUS, UCCIIEAOBAHMs 3aBUCUMOCTEH (PU3MUYECKMX BEIMYUMH U MOCTAaHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.



Bonbioe BHMMaHHE yAeNseTCs PEHICHUIO pacu€THBIX M KadecTBEHHBIX 3amad. [lpu atom uis
pacu€THBIX 3aJja4 IPUOPUTETOM SIBJIIOTCS 3a7a4y C SIBHO 33JaHHOM (PU3MUECKON MOJIENbIO, TO3BOJISIONINE
NPUMEHSATh M3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OIHOTO paslena Kypca, TaKk U UHTErpupys
3HaHUS U3 Pa3HbIX pa3zfesoB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBJIIOTCS 3a/1aHUSI HA O0bACHEHHE
npoTeKaHus (PU3MUYECKUX SBJICHUN U MPOIIECCOB B OKPY KAIOIIEH KHU3HH, TpeOyrome BpIoopa hrusnyeckon
MOJIEJIN JAJISl CUTYalluH PaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ tpeboBanusmMu PI'OC COO k MaTepuasbHO-TEXHHUYECKOMY OOECTICUCHUIO
yueOHOro rnpolecca 6a30Bblii ypoBeHb Kypca (PM3MKHU Ha YPOBHE CPEIHEro ooOuero oopa3oBaHus 0JKEH
U3y4aThCsl B YCIIOBHSIX MPEIMETHOTO KabuHeTa (pU3MKH WM B YCJIOBHUSX HWHTETPUPOBAHHOTO KaOMHETa
IIPEIMETOB €CTECTBEHHO-HAyyHOro IMKkiaa. B kabuHere QU3MKM JOKHO OBITh HE00X0AMMOE
nabopaTopHoe 000pyIOBaHHME MJisi BBIOJHEHHS YyKa3aHHBIX B HporpaMMe MO (U3MKE YYCHHUYECKHX
IPAKTUYECKUX pPabOT U AEMOHCTPALMOHHOE 000py10BaHHUE.

JleMOoHCTpalMoOHHOEe 000pyI0BaHWE (OPMHUPYETCS B COOTBETCTBUHU C MPUHIMIIOM MUHUMAaJIbHON
JOCTaTOYHOCTH M O0ecleYrBaeT IIOCTAHOBKY IIEPEUMCIIEHHBIX B Iporpamme Mo (U3MKe KIHYEBBIX
JIEMOHCTpAMKA  JJIsl  UCCIENOBAaHMS  M3y4aeMbIX SBJICHHH W TIPOLIECCOB, OSMIUPUYECKHX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JlaGopaTtopHoe 0O0OpyJOBaHWE IS YYCHHYECKHX IPAKTHUYECKUX pPadoT ¢GopMHpYyeTcsi B BUAC
TEMaTUYeCKMX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JBYX OOYyYaroIIMXCs.
TemaTnueckne KOMIUIEKTHI JTAOOpaTOPHOTO OOOPYAOBAaHUS JIOJKHBI OBITH IOCTPOCHBI HAa KOMILIEKCHOM
MCIOJIb30BAHUH AHAJIOTOBBIX U LU(POBBIX IPUOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUIe HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHHME HWHTEpPECa W CTPEMJICHHS OOYYalOUIMXCS K HAYYHOMY H3YYCHHIO IPHPOJIBL,

pa3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUN O HAyYHOM METO/€ MO3HAaHUSA U (OPMHPOBAHUE HCCIEI0BATEIHCKOIO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

¢ (opMHUpPOBaHHE HAYYHOTO MHPOBO33PEHHS KaK Pe3yJIbTaTa U3y4eHHUsI OCHOB CTPOCHHS MaTEPUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3HUKHY;

e (opMHUpOBaHHE YMEHUH OOBSICHATH SBJICHUS C UCIOIH30BAHUEM (PU3UYECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMuUpOBaHME NPEACTABICHUNH O PONM (UBMKU A Pa3BUTUS JPYIMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH.

JlocTrmxeHne 3THX 1eneld oOecreunBaeTcs pelIeHUEM CIEAYIOLUX 3a/jad B Ipoliecce H3yuyeHUus

Kypca (pU3UKU Ha YPOBHE CPEHEro 00Iero oopa3oBaHMsL:

e [pUOOpETEeHHE CUCTEMBl 3HAHUN 00 OOMMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAass MEXaHUKY, MOJIEKYJSIpHYI0 (GHU3UKY, SJIEKTPOJUHAMUKY, KBAaHTOBYIO (H3HKY U
3JIEMEHTHI ACTPOPUUKH;

e (opMHUpOBaHHE YMEHHI NPUMEHITH TEOPETHUYECKHE 3HAHUS IS OOBSICHEHHS (DU3NIECKHX
SIBJICHUI B IPUPOE U JIJIsl IPUHSTHUS MPAKTUIECKUX PEIICHUH B TIOBCEHEBHOM KHU3HH;

® OCBOCHME CIIOCOOOB pelIeHHs Pa3IUYHBIX 33J]au C SBHO 33JaHHOM (U3NYECKO MOJenblo, 3a1ad,
M0JIPa3yMEBAIOIINX CAMOCTOATENbHOE CO3/1aHue (DU3MUECKOW MOJENH, aJeKBaTHOM YCIOBHUAM
3a/1a4y;

® [OHMMaHWe (U3NYECKUX OCHOB U TPHHLUIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPENY;

® OBIIQJICHWE METOJaMH CaMOCTOSITENIFHOTO IUIAHUPOBAHWS W TPOBEACHUS  (DU3HUECKHUX
HKCIEPUMEHTOB, aHaju3a M MHTEpIpeTauud HHPOPMALUU, ONpPEIENICHUS OCTOBEPHOCTH
MOJIYYEHHOTO pe3yJIbTaTa;

® CO3/aHUE YCIOBUHM sl pa3BUTUS yMEHUH NPOEKTHO-MCCIENOBATENbCKOM, TBOPUYECKOU
JesITeTbHOCTH.

Ha uzyudenue ¢usnku (0a30BbIil ypoBEHb) Ha YPOBHE CpeiHEro oouiero oopazoBanus orBogutcs 136

gacoB: B 10 kiacce — 68 1acoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipemtaraemsrii B mporpaMme 1o (pu3HKe mepedeHb JTa00PaTOPHBIX M MPAKTHIECKUX padOT SBISIETCS
PEKOMEHI0BAaHHBIM, YYHMTENb JEJaeT BbIOOp MpOBeACHUs JabOpaTOPHBIX PAa0OT W OMBITOB C Y4ETOM
MHUBUAYAJIBHBIX OCOOCHHOCTEN 00yYaroINXCsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC
Pa3nes 1. ®u3nka 1 MeTOAbl HAYYHOT'O TO3HAHMS
®dusuka — HayKa o npupoje. HayuHnble MeToIbl MO3HAHKS OKPY>KAIOIIEero Mupa. Posb skciepuMenTa u
TEOPHH B MIPOIIECCE MMO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue ¢uznyeckux sBIeHUN M mporeccoB. Hayunble runote3sl. dusnueckue 3aKOHbI U
Teopuu. ['paHUIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Pons u Mecto ¢u3uku B popMuUpOBaHUU COBPEMEHHON HAy4YHOH KapTHHBI MHPA, B MPAKTHYCCKOM
IEeITEIbHOCTHU JII0ICH.

Jlemoncmpayuu
AHajnorosble ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TATYUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe paBukeHue. OTHOCUTENBHOCTh MEXAHMYECKOro aABmkeHus. Cucrema otcuéra.
Tpaexropus.

[Tepemenienne, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOPEHHME MaTepHalbHOM
TOYKH, UX MPOCKIIUU Ha OCH CUCTEMbI KoOpAuHAT. ClI0kKEHUE IEPEeMEIICHUHN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOe NBIKeHUe. ['paduku 3aBUCUMOCTH KOOpPIWHAT,
CKOpPOCTH, YCKOPEHHS, yTH U IEPEMEILICHUSI MATEPUAIBHON TOYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO MaIeHuUs.

KpuBonuneriHoe nBuxeHue. /[[BHKeHHWE MaTEpUAIbHOM TOYKH MO OKPYKHOCTH C TOCTOSIHHOM IO
MOJIYJIF0 CKOpPOCTBbIO. YTJIOBasg CKOPOCTh, JIMHEWHas ckopocTh. Ilepuog u dactora oOparieHus.
LlenTpocTpeMUTENBLHOE YCKOPEHHUE.

TexHu4eckue yCTpoNuCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIUIOMETP, IBHXKEHUE CHAPSI0B, LICITHBIE U
pEMEHHBIE IIepefayn.

Jlemoncmpayuu

Mojenb cucTeMBbI OTCUETA, MILTIOCTPALM KHHEMATUYECKUX XapaKTEPUCTUK JABUKECHHUS.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue nrkeHus Tena, OpoleHHOro Mo YIioM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JBUKEHUS € LEIIBIO ONIPEIEIECHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOLICHUS MEXIY MYTAMH, IPOUICHHBIMU TEJIOM 3a MOCJIEI0BATEIbHBIE PAaBHbBIC
MIPOMEKYTKH BPEMEHHU NPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

W3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa
ITpuHuun otHocuTensHOoCTH ["anunes. Ilepssiii 3akoH HeroToHa. MHEepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cyneprno3uiiuu cui. Bropoit 3akon HeroToHa 17151 MaTepruaibHOM TOYKH.
Tperuii 3akoH HproTOHA 1511 MaTepUaIbHbIX TOUEK.

3akoH BceMupHOro tsaroreHus. Cuna tsoxectu. [lepBas kocmMudeckasi CKOpOCTb.
Cuna ynpyrocru. 3akoH ['yka. Bec tena.
Tpenune. Bunbl Tpenus (mokosi, ckoiabxeHus, kauenus). Cuna tperus. Cyxoe tpenune. Cuna TpeHHS

CKOJIB’)KCHUA U CHUJIa TPCHUS ITOKOS. KOB(I)(I)I/ILII/ICHT TPCHUH. Cuna COIIPOTUBJICHHUA TIPU ABHUXKXCHUH TCJIa B
KHUAKOCTHU WUJIM Ta3c.

[ToctynarensHOE U BpaliaTeabHOE ABMKEHHUE a0COTIOTHO TBEPIOTO Tena.
MOMEHT CHJIbI OTHOCUTEIBHO OCH BparieHus. [1ineuo cumbl. YcinoBust paBHOBecHs TBEPIOTO TeNa.

TexHu4eckue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHUE: NMOALINUIHUKY, IBUKCHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Llemoncmpayuu

SIBnenne nHepuun.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIINX TEJI.
Bropoii 3akoH HeroTOHA.



N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHIIBI YIPYTOCTH OT AeQOopMarium.

HeBecomocTs. Bec Tena nmpu yCKOpeHHOM MOIbEME U aJCHUH.

CpaBHeHuE CUJI TPEHUS IOKOSI, KAUEHUS U CKOJIbKEHHUS.

YcnoBus paBHOBecus TBEPAOTrO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHue ABMKeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B IPY>KUHE U PE3UHOBOM 00paslie, OT X
nedhopmarnuu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl cOXpaHeHUus 8 MeXAHUKE

NmMmynbc MatepuanbHOM TOUKH (Tena), CUCTEMbl MAaTEPUAIBHBIX TOYEK. MIMIyIbC CUIIBI U U3MEHEHHE
MMITyJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJIbca. PeakTUBHOE JBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckas sHeprust MaTepuaibHOM TOUkH. Teopema 00 H3MEHEHUN KHHETHYECKON SHEPTUH.

[TorennmanbHas osHeprus. IloreHnmanbHass »Heprus ynpyro Ae(GOpMHUPOBAHHOW MPYKHUHBI.
[ToreHuuanpHas SHEPTUA TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnmanbHbIe U HEMOTEHIMANBHBIE CHUJIBl. CBS3b paOOTHl HEMOTCHIIMAIBHBIX CHJI C MU3MEHEHHEM
MEXaHUYECKON IHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKOIN YHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue ycTpoOWCTBa M MPAKTHYECKOE NPUMEHEHHE: BOJOMET, KONEP, NMPYKUHHBINA MUCTOJET,
JBIDKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexox MOTEHIIMATLHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydeHne abCOIIOTHO HEYIIPYToro yAapa ¢ MOMOILBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C WM3MEHEHHEM MEXaHMYECKON JHEepruH Tela Ha MpuMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJsiekyasipaas (pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bt MOIEKYAAPHO-KUHEMUYECKOU Meopul

OcCHOBHbBIE TIOJIOKEHHUSI MOJIEKYISIPHO-KUHETHUECKONH TEOpUHM M HUX ONBITHOE OOOCHOBaHUE.
BpoynoBckoe nBuxenue. Jud¢ysus. Xapakrep IBUKEHUS U B3aUMOJCHCTBUS YacTHIl BellecTBa. Mojenu
CTPOEHHS ra30B, )KUJIKOCTEH U TBEPABIX TEN M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3TUX MOJIEJIEH.
Macca u pazmepsl monekyil. KonnuectBo Bemectsa. [loctosHHas ABoranpo.

TermmoBoe paBHoBecue. Temnepatypa u e€ namepenue. lllkana remneparyp Lenbcusi.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKON TEOPUM HJEAIBHOTO
raza. AGcontoTHas TemrepaTrypa Kak Mepa cpelHell KMHETUYECKOW dHEPruu TEIUIOBOTO JABHM)KEHUS YaCTHIL
raza. lllkana temneparyp KenwsBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
HanpToHa. M3omporeccsl B HIealbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ padudeckoe
NpeCTaBICHNE U30IIPOLIECCOB: M30TEPMA, U30X0pa, H300apa.

TexHUuyecKkue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBalOIIME JAMCKPETHOE CTpOEHHE BellecTBa, (oTorpadguu MOJIEKYJI OpPraHMYECKUX
COCIMHECHUI.

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mojenb OpOYHOBCKOTO JTBH)KEHUSI.

Mognens onbita llTepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Monensb, niuocTpupytouias Npupoy AaBlI€HUs ra3a Ha CTEHKH COoCcyaa.

OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOoLECChI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol



Onpenenenne Macchl BO3AyXa B KIACCHOW KOMHATE Ha OCHOBE H3MEpPEHH 00BhEMa KOMHATHI,
JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTPaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepMoanHaMuueckasi cucreMa. BHYTpeHHssl dHeprus TEPMOJAMHAMUYECKOM CUCTEMBI M CIOCOOBI €€
u3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHyTpeHHss 3HEprus 0HOATOMHOIO HIEaIbHOIo rasa. Buel
TEIUIONEPEIaul: TEIUIONPOBOJHOCTb, KOHBEKLIMSA, MW3JIy4€HHUE. YJelbHas TEIUIOEMKOCTh BELIECTBA.
KonuuecTBo TEInoTel pH TeIIonepenaye.

[Tonsitue 06 anmmabatHOM mporecce. IlepBriii 3akoH TepMoauHAMUKU. [IpuMeHeHrne nepBoro 3aKoHa
TEpPMOJIMHAMMKH K n3onpoueccam. I'papuueckas uHTEpnperanus paboTsl rasa.

Bropoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

Tennobie MamuHbl. [IpuHIMIB AedcTBUS TEMIOBbIX MalMH. [IpeoOpa3zoBaHus SHEPrUM B TEIJIOBBIX
mamuHax. Kosd¢unuent nonesnoro neiictBus temmoBod mamuubl. L{ukn KaprHo u ero koaddumment
IIOJIE3HOTO AEUCTBUS. DKOIOIHYECKHE TPOOIEMbI TEIIIOIHEPT €TUKH.

TexHnueckue ycTpoicTBa U MPAaKTUUECKOE IPUMEHEHHE: IBUTATENIb BHYTPEHHETO CTOPaHUsl, OBITOBOM
XOJIOIMJIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH SHEpPIruu Tena IpU COBEPLICHUH paboThI: BbLIET MPOOKU M3 OYTBUIKU IO
JIEMCTBUEM CKATOTO BO3/lyXa, HarpeBaHue pupa B JATYHHOH TPYOKe IMMyTEM TpeHUs (BUICOACMOHCTPALINS).

M3MeHeHMe BHYTpEHHEH sHepruu (TeMIieparypsl) Tejia Mpu Terionepeaaye.

OnbIT 110 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHETO CrOPaHUsl, pEaKTUBHOI'O IBUraTesl.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3mepeHne yaeapHO TEeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue u KoHzaeHcauus. Mcmapenue u kumneHue. AOCONIOTHAsT M OTHOCUTEIbHAs
BJIQXKHOCTb BO31yxa. HacellieHHbld nap. Y ienbpHas TemIoTa napooopa3oBaHusl. 3aBUCUMOCTb TEMIIEPaTyphbl
KHIICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Telna. AHU30TPONHS CBOMCTB KpUCTALIOB. JKuakue

kpuctaiibl. CoBpeMeHHble MaTepuanbl. [lnaBneHune u Kpuctamnusanus. YJenbHas TEIoTa IUIABJICHHS.
CyO6numarusi.

YpaBHeHUEe TeII0BOro HagaHca.
TexHudecknue ycTpoWcTBa M IPAKTUYECKOE NPHUMEHEHHME: TUIPOMETP U IICUXPOMETP, KAIOPUMETP,

TEXHOJIOTMH MOJYyYEHHUs COBPEMEHHBIX MaTepUaioB, B TOM YMCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.
Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

HaGuroieHne HarpeBaHus M IUIABJICHUS KPUCTAUTMIECKOTO BEIECTRA.
JleMoHCTpanusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

H3mepeHne OTHOCUTEIBHON BIKHOCTH BO3TyXa.

Pasnen 4. DaekTpoamHaMuka

Tema 1. Dnexmpocmamuka

OnexTpuzanust Tel. OJJeKTpuueckui 3apsan. [[Ba Buaa snexTpuueckux 3apsaoB. IIpoBoanHukw,
JUAJIEKTPUKH U ITOJYIPOBOIHUKH. 3aKOH COXPAaHEHHUsI SJIEKTPUYECKOTO 3aps/ia.

BsaumonerictBue 3apsanoB. 3akoH KysnoHa. TouedHslll 37€KTpUUECKUN 3apsl. DIEKTPUUECKOE MOJIE.
HanpskénHocTh  snekTprueckoro mnosid. IIpuHmun cynepno3unuy  dieKTpudeckux mnoier. JIuaum
HaIPsHKEHHOCTH DJIEKTPUYECKOTO TOJI.

Pabora cun snekrpocratmyeckoro moissd. Ilorennman. PasHocts mnortenumanos. [IpoBogHuku wu
JUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM I0J€e. JIudaeKkTpuyeckas IpoOHUIAaeMOCTb.

OnexTpoéMKocTb. KoHeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJEHCATOpA. DHEPrHsl 3apsHKEHHOTO
KOHJIEHCATOPA.



TexHuueckue  yCTpoMcTBA U NPAKTUYECKOE  MPUMEHEHHE:  BJEKTPOCKON,  BJIEKTPOMETP,
JMIEKTPOCTaTUYECKasl 3allliTa, 3a3eMJICHHE HIJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHMPOBAIBHBINA ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL JCHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHUecKast 3allluTa.

JM3neKTpUKHY B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIA[H IUIACTHH, PACCTOSTHUS MEXIY
HUMH U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DIIEKTPUUECKHUI TOK. YCIIOBUS CYIIECTBOBAHUSA 3JEKTpUUYECKOro Toka. Mcrounuku toka. Cuiia Toka.
ITocTosIHHBIN TOK.

Hanpsokenue. 3akon Oma /17151 yyacTka LIETH.

DJIEKTPUUYECKOE CONPOTHUBJICHUE. YIENbHOE CONpPOTUBJIEHUE BemiectBa. llocnenoBarensHoe,
IapaJuIeIbHOE, CMEIIAHHOE COECIMHEHNE IPOBOHHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJla U BHYTPEHHEE COIPOTUBIICHHE HMCTOYHMKA ToKa. 3akoH OMa A IOJHOM
(3aMKHYTOM) 2eKTprueckoi nenu. KopoTkoe 3aMbIKaHue.

DJNeKTpOHHAs TPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTH COINPOTUBICHUS METAUIOB OT
teMriepaTypbl. CBepXIIPOBOAUMOCTb.

DIIeKTpUUYECKHi TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CobcTBeHHAss W MPUMECHas MPOBOJAMMOCThH MOIYNPOBOAHHKOB. CBolicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUUYECKUII TOK B PAcCTBOpPax M paciulaBax 3JIEKTPOJUTOB. DIIEKTPOIUTHYECKAs ITUCCOLUALIUS.
DIEeKTPOIH3.

DIIEKTPUUYECKHH TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHu4yeckne YCTpPOWCTBA U TMPAKTHUYECKOE MPUMEHEHWE: aMIepMeTp, BOJBTMETP, PEOCTar,
UCTOYHUKM TOKA, ODIJIEKTPOHArpeBareibHble MPHOOPHI, JIIEKTPOOCBETUTENbHbIE MPUOOPBI, TEPMOMETP
COTIPOTUBIICHUS, BaKyYyMHBI JHOJA, TEPMHUCTOPBI W (OTOPE3UCTOPHI, MMOTYNPOBOJHUKOBLIN JTHO,
rajabBaHUKa.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh COTPOTUBIIECHUS HUIWHIPHUYECKUX TMPOBOJAHUKOB OT JJUHBI, IJIOIMIAINA TMONEPEUHOTO
CEYEeHMS U MaTepuaa.

CMeliaHHO€ COeTUHEHNE POBOTHUKOB.

[IpsiMoe u3MepeHue 3IeKTpoABMKYIIEH cuibl. KOpoTKoe 3aMblkaHKe TajdbBaHUUYECKOrO AJIEMEHTa U
OIICHKA BHYTPEHHETO COTIPOTHUBIICHHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

W3ydeHne CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEN CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

HabGnronenue anexrponusa.

Me:xnpeamerHblie CBA3H

Nzyuenune xkypca ¢puzuku 6a30Boro ypoBHs B 10 Ki1acce oCymecTBIsAETCA C YIETOM CONEPKATEITHHBIX
MEXIPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.



Medcnpeomemnvle nowsamusi, CBA3aHHbIE C HM3Yy4EHHEM METOJOB HAY4YHOIO MO3HAHMSA: SBJICHHE,
HaydHBIH (akT, THUHOTe3a, (QU3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOAEHHE, SKCIEPHMEHT,
MOJIEIMPOBAaHKE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelmieHHe CHCTEMbl ypaBHEHMH, JMHeWHas (yHKOMA, mnapaboia, rumepbomna, Hux
rpaduKd U CBOMCTBA, TPUTOHOMETPHUYECKUE (YHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKECTBO, BEKTOPHI M MX MPOCKIIMU HAa OCH KOOPJAMHAT, CII0)KEHHE BEKTOPOB.

buonoeusn: MexaHndeckoe IBHKEHHE B JKUBOHM mpupojne, Tuddy3us, ocMoc, TEI000MEH >KUBBIX
OPraHU3MOB (BHU/IBI TEIJIONEPEIauH, TEITIOBOE PABHOBECHE), HIICKTPUUECKHUE SBICHUS B KHUBOH MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHUE aTOMOB U MOJEKYJ, MOJb BELIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TEJd, XUIKOCTEH W Ta30B, JJICKTPUYECKHE CBOWCTBA METAJUIOB,
AIIEKTPOIUTUYECKAS IUCCOLIMAIIHS, TaJIbBAaHHUKA.

leocpagpus: BIaxXHOCTH BO3yXa, BETPhI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMKEHUH C MCIIOJIb30BAaHUEM MEXaHHM3MOB, YYET TPEHHs B TEXHHUKE,
HOIIMITHUKY, HCIIOIb30BaHHE 3aKOHA COXPAaHEHUS HMMIIYJIbCa B TEXHHMKE (pakera, BOJOMET W Jpyrue),
JIBUTATENIb BHYTPEHHETO CTOpaHMs, MapoBasi TypOMHA, OBITOBOM XOJIOAMIBHHUK, KOHAULIMOHEDP, TEXHOIOTHH
IOJTYYeHHsS COBPEMEHHBIX MaTepHajoB, B TOM YHCIC HAHOMATEPHAJIOB, M HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAss  3alUTa, 3a3eMJICHHE  DJICKTPONPUOOPOB, KCEPOKC, CTPYHHBI  NpUHTED,
AJIEKTPOHATrPEBATENBHBIE TPUOOPHI, HIIEKTPOOCBETUTEIILHBIC TPUOOPHI, TaTbBaHHUKA.

11 KUIIACC

Pasznea 4. djekTpoauHaMuKka

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

[TocrosiHHple MarHuThl. B3aummopneicTBHMEe NOCTOSHHBIX MarHuToB. MarnutHoe moisie. Bekrtop
MarHuTHOM WHAYKIMM. [IpMHIOMI Cynepno3suuuyM MarHUTHBIX ITOJIeW. JIMHMM MarHMTHOM MHIYKLHH.
KapTuHa nuHMI MarHUTHOM MHAYKLUU I10JIS TIOCTOSIHHBIX MarHuTOB.

MarnuTtHoOe 1ojie NPOBOJHMKA C TOKOM. KapTuHa JIMHMN MHAYKIMM MAarHUTHOIO IOJIA JJIMHHOIO
IPSIMOrO TPOBOJHMKA M 3aMKHYTOTO KOJIBLEBOTO IPOBOJHHMKA, KaTymKd ¢ TOKoM. OmnbIT Opcrena.
B3anmopeicTere NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaynb M HampaBieHHe. [[BuKeHHE 3apspKeHHOM 4YacTHIBl B OJHOPOJHOM
MarHuTHOM nose. PaGorta cuisl Jlopenna.

SIBieHue 37eKTPOMarHUTHON MHAYKIUHU. [10TOK BEKTOpa MarHUTHONW MHAYKLUWU. DJIEKTPOIBUKYIIAst
CWJIa MHAYKIIMU. 3aKOH IEKTpOMarHuTHoW nHaykuuu dapanes.

BuxpeBoe anexTpuueckoe moje. DJIEKTPOABMKYILAs CHIa MHIYKIUU B MPOBOJHUKE, TBHUKYLIEMCS
NOCTYNATEIbHO B OAHOPOJHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHE: IOCTOSHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
JJIEKTPOABUIaTENb, YCKOPUTENN HIEMEHTAPHBIX YaCTHLl, UHAYKIIMOHHAS TI€Ub.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHNE AJIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIMH.

[TpaBuio Jlenna.

3aBUCUMOCTbD 3JIEKTPOJBUKYIIEN CHIIBI UHIYKIIMU OT CKOPOCTH M3MEHEHUSI MarHUTHOT'O MOTOKa.

SIBiieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne MarHuTHOTO NOJISI KaTYIIKH C TOKOM.



HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
WccnenoBanue siBJICHUS AIEKTPOMArHUTHON WHIYKITHH.

Paznen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnas cucrema. CBoOoaHble MexaHuueckue KosneOanus. [‘apMoHudeckue KoseOaHus.
[Mepuon, wacrora, ammuutyna u (aza konebGanuii. I[lpyxuHHBI MasTHUK. MaTeMaTHYeCKUU MasTHHK.
YpaBHEeHHE rapMOHHUYECKUX Kosiebanuil. [IpeBpalieHre sHepruu npyu rapMOHHMYECKUX KOJICOaHUSIX.

Konebarenbublii KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B MJICAIBHOM KOJIeOaTeIIbHOM
KOHTYype. AHaJOTUs MEXIy MEXaHMYEeCKHMMH M 3JEKTPOMarHUTHbIMU KoseOaHusimu. @opmyna TomcoHa.
3aKOH COXpaHEHUs PHEPTUH B UICATHLHOM K0JeOaTeTbHOM KOHTYpE.

[IpencraBienue o 3aTyxawIux KojebaHusx. BoiHykIeHHbIE MexaHW4yeckue konebanus. Pezonanc.
BreinyKIeHHBIC JIEKTPOMATrHUTHBIC KOJIEOaHUSI.

Ilepemennbii  TOK. CHHYCOMJANbHBIA TEPEMEHHBI TOK. MOIIHOCTh TEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. [IpousBocTBo, nepeaaya u NOTpedICHNE INEKTPUUECKON SJHEPTUN. DKOJIOTUUYECKHE
PUCKH IIpU MPOU3BOACTBE EKTpodHepruu. KynbTypa MCIONb30BaHUS 3JIEKTPOIHEPIUU B IOBCEIHEBHOM
JKU3HHU.

TexHu4yeckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DJJIEKTPUYECKUM 3BOHOK, TI'E€HEpaTop
NIEPEMEHHOT0 TOKA, JINHUM 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTeabHOM cucTeMbl (PY>KUHHBIN WM MAaTeMAaTUYECKUN MAsTHHK).

HaGuroienne 3aryxaromux KojJeOaHuu.

HccnenoBaHue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusorpaMmsel (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHHUS OT BPEMEHHU) IJIsl 3JIEKTPOMAarHUTHBIX
KoJIe0aHui.

Pe3onanc mnpu mocienoBaTeIbHOM — COEOUHEHUM  PE3UCTOpa, KaTyIIKM HWHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Monenb TMHUY 37IEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJA MaJbIX KOJ€OaHWM Ipy3a Ha HUTH OT JUIMHBI HUTHU M Macchbl
rpysa.

HccnenoBanue MNEpeMEHHOIO TOKa B LENU M3 IOCIENOBATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHeHus. [lepuoa. CkopocTe pacnpocTpaHeHUs: U JJIMHA
BOJIHBIL. [lonepeunsie 1 mpooibHbIE BOHBL. MHTEpdepeHIus u Audpaxiiyus MEXaHH4eCKUX BOJIH.

3Byk. CxopocThb 3Byka. [ poMKkoCTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBUS M3JIYYCHHS DJIEKTPOMArHUTHBIX BOJIH. B3aummHasi opueHTanus
BekTopoB E, B, V B »snexkrpomarnutHOi BosiHE. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)X€HHE,
nperoMIIeHue, Mosipyu3anus, Judpakxius, narepdeperus. CKOpoCTh JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3meKTpOMarHUTHBIX BOJH. [I[puMeHeHHe 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMTIBI paAROCBA3U U TeNeBUACHUA. Pagnonokamus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4yeckne yCTPOWCTBA W  MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJbHBIE HWHCTPYMEHTHI,

yABTPa3BYKOBasi JUArHOCTHKA B TEXHUKE W MEIUIMHE, pajnap, paAuONpUEMHMK, TEJIEBH30p, AHTECHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJH.
Kounebmromieecst Te0 Kak HCTOYHUK 3BYKA.

HaOGnroeHune oTpakeHus ¥ MPETOMIICHNST MEXaHHYECKUX BOJTH.
Hab6monenue natepdepeHnn u AUPpaKkiud MEXaHHUYECKUX BOJH.
3BYKOBOH pe30HaHC.



Habmionenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYA0H U 4acTOTOM KoJIeOaHHiA.

HccnenoBanue CBOMCTB  3JEKTPOMArHUTHBIX BOJH: OTPAKEHUE, MPEIOMIICHUE, MOJSIpU3aLus,
nudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsamosiMHERHOE pacpOCTpaHEHHE CBETa B OJJTHOPOAHOM cpexe. JIyd cBera.
ToueuyHblil ICTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paKeHUH B IIIOCKOM 3epKalle.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOMIOTHBIN MoKazarenb npenomiieHus. [lonHoe
BHYTpeHHee oTpaxkeHue. [IpenenbHblil yrol MOJIHOTO BHYTPEHHETO OTPAKEHHUSL.

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

Cobupatomnue U pacceuBaroniue JuH3bI. ToHKas iuH3a. DOKYCHOE PACCTOSHUE WM ONTHUYECKas Chia
ToHKOM nuH3bI. [locTpoeHne n300pakeHUil B cOOMparOIUX U paccenBaroIIuX JiMH3ax. Dopmynna TOHKOM
JIVH3BI. YBENUUCHHE, JaBaeMOe JTMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. YCIIOBUS HAOIIOICHUS
MakCUMyMOB M MHMHHMMYMOB B HWHTEp()EpPEHIIMOHHON KapTHMHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpakmus csera. JudpakunonHas pemérka. YcioBue HaOMIOJACHHS TJIaBHBIX MaKCUMYMOB IIpU
NaJICHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUYECKHE YCTPOMCTBA U MPAKTHYECKOE TPUMEHEHHUE: OUYKH, JIyna, Goroamnmapar, MpOSKIIMOHHBIH
anmnapar, MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, AU(PPaKIIMOHHAS pelIETKa, MOJISPOUI.

Jlemoncmpayuu

[TpstmonuHEeHOE pacipocTpaHeHne, OTpaKeHUe U mpenoMieHne cBera. Onruyeckue npudopsl.

[TomHoe BHyTpeHHEE oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHITNN CBETA.

HaGmronenne nudpakmuu cBera.

Habmronenue nucnepcuu cBera.

[Tomy4yenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEHIETKY.

HabGmonenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne mokazaresst mpeioMIICHHS CTEKJIa.

HccnenoBanre CBONCTB N300pakeHU B JTHMH3AX.

Habmronenue qucniepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCHUTEJIbHOCTH
['paHunbl  TPUMEHMMOCTH  KJlacCMYeckod  MexaHuku. [locTynarel  cnenuanbHOM — TEopuu
OTHOCUTEIIbHOCTH: WHBApPUAHTHOCTh MOJAYJSL CKOPOCTHM CBETAa B BAaKyyMe€, MPHUHIMI OTHOCHUTEIBHOCTH
OHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHULIBI.
CB43b MaCChl C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Pa3znen 7. KBanToBas pusnka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Dopmyna [1nanka cBsi3u SHEprUM GOTOHA C €T0 YACTOTON. DHEPTHS U UMITYJILC (DOTOHA.

OtkpeiTe U uccienoBanue ¢ororpdexra. Ombitel A. I'. CromeroBa. 3akoHbl (oTorddexTa.
Vpasuenne DitnimTeiHa 175 hotodddekra. «KpacHas rpanuma» Gorodddexra.

Hasnenue ceera. Onbite [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHUYECKHE YCTPOMCTBA M TPAKTHUECKOE MpHUMEHEHHe: (POTodMeMEHT, (OTOAATUHK, CONHEUHAS
OaTapest, CBETOIUO/I.



Jlemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHeIIHEro ¢porodddexra.
CBeTOoaHOI.

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiThl Pesepdopaa o paccestauio o -gactuil. [tanerapaas Moens atoMa.
[Tocrynatel bopa. U3nyuenue u norsioieHne GOTOHOB IpU MEPEXOJIe aToMa ¢ OJHOTO YPOBHS SHEPrUU Ha
npyroi. Buzasl cnektpoB. CrieKTp ypOBHEN SHEPrUU aToMa BOJIOPO/a.

BosHoBbie cBoiicTBa yactuil. Boauel ae bpoitnsa. KopnyckyasipHO-BOITHOBOW JTyaanu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyuEHHUE.

TexHuueckue yCTpONCTBA M NPAKTUUYECKOE NPUMEHEHME: CIIEKTpPalbHBbIM aHalnMu3 (CIEKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeRvyaTsiX CIEKTPOB U3TYyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Habmroienue nuHeRvyaToro cnexkTpa.

Tema 3. Amomnoe a0po

DOKCHEepUMEHTBI, T0Ka3bIBAIOLIUE CIOKHOCTh CTpOeHHS sjpa. OTKpBITHE PaAMOAKTUBHOCTH. OMBITHI
Pezepdopna mo ompeneneHuio coctaBa paauoakTUBHOTO u3nydeHus. CBoicTBa anbda-, Oera-, ramMma-
u3ny4deHus. BnusHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykmonnas moxens sapa ['eiisenOepra—lBanenko. 3apsia siapa.
Maccosoe uncino saapa. M3oTomsl.

Anbda-pacnan. OJIEKTPOHHBIH M  TO3UTPOHHBIM  OeTa-pacmas.
PaJMOaKTUBHOIO pacraja.

DHeprusi CBSI3M HYKJIOHOB B sizipe. S nepHbie cuiibl. JledekT Macchl spa.
SAnepHele peakuuu. [lenenne u cuHTE3 A1€p.

SAnepupiit peakrop. TepmosinepHblii cunHTe3. I[IpoGneMbl M NEpCHEKTUBBI AEPHOM SHEPTrEeTHKU.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.
@®yHIaMeHTalbHbIe B3auMOAeHCTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYeCKHE YCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TO3UMETp, Kamepa BumbcoHa, saepHBIA
peakTop, atToMHast OomoOa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

['amma-uznyuyenue. 3akoH

Pasnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH

Oranbl pazBUTHs acTpoHOMUH. [IpukiagHoe 1 MUPOBO33PEHYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3nnoro HebGa. Co3Be3aus, ipKkre 3BE3/IbI, INIAHETHI, UX BUIUMOE JIBHKCHUE.

CosHeyHast cucTeMa.

Comnnne. ConHeunast akTUBHOCTh. Mctounuk sHeprunm ConHIa W 3BE371. 3BE3IBI, WX OCHOBHBIC
XapakTepUCTUKU.  Jluarpamma  «CHEKTpaJbHBI  KJIacC  —  CBETHUMOCTb».  3BE3Abl  TIJIaBHOU
MOCJIEIOBATEIFHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTBY» JJIg 3BE3J TJIABHOM ITOCJIEIOBATEILHOCTH.
Bnytpennee crpoenue 3BE31. COBpeMEHHbIE MPEACTABICHHUS O MPOUCXOXKIEHUU U 3Bofonnu ConHia u
3BE3]1. DTAmnbl )KU3HHU 3BE3]I.

Mnineunsiii [Tyts — Hama [Manaktuka. [lonoxenue u npmxenne ConHna B ['anaktuke. TUIBI ralakTUK.
Paanoranaktuku u kBazapbl. YEpHbBIE IBIPHI B siApax rajakTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon XaO0ma. Pasberanue ramaktuk. Teopus bombioro
B3pbIBA. PENMKTOBOE M3ITydeHHe.



MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaOnroneHuss HEBOOPYKEHHBIM IJ1a30M C MCIOJb30BAaHMEM KOMIIBIOTEPHBIX HPUIOKEHUH JUIs
OTIpeNIeJICHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
NOJIyIIAPHsl U IPKUE 3BE3MBI.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro IlyTu.

O6o0maronee NOBTOpeHNE

Posb pusuku 1 acTpOHOMUHU B SKOHOMHYECKOM, TEXHOJIIOTUYECKOH, COIMATbHON M ATUYECKOH cdepax
NeSITeIbHOCTH YEJIOBEKa, pojb U MECTO (U3UKU M aCTPOHOMHMU B COBPEMEHHOH Hay4yHOM KapTHHE MHpa,
ponb ¢usmueckord Teopud B (HOPMHUPOBAHMU TPEACTABICHUH O (U3UYECKOH KapTHHE MHpA, MECTO
¢u3nueckoil kapTuHbl MHUpa B OOLIEM psAYy COBPEMEHHBIX €CTECTBEHHO-HAay4YHBIX IPEACTaBICHUH O
IpUpOJIE.

MesxknpeaMeTHbIe CBSI3H

Wzydenue xypca pusuku 6a30Boro ypoBHs B 11 Kiacce oCyIIeCTBISICTCS ¢ yU4ETOM COJEPIKATEIBHBIX
MEXITPEIMETHBIX CBsI3€l ¢ KypcaMH MaTeMaTUKU, OMOJIOTUH, XUMUHU, Freorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle noHamus, CBSI3aHHBIE C W3YYEHMEM METOJOB HAay4YHOI'O IIO3HAHMS: SIBJICHHE,
Hay4HbIM (akT, rumnoresa, (uzMyeckas BeIMYMHA, 3aKOH, TEOpUs, HAOJIOJCHHE, SKCIIEPUMEHT,
MOJIEJIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUHM, TPUTOHOMETpPHUYECKUE (DYHKIMHM: CHHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPhl M HX IPOEKIHMH Ha OCH
KOOpJIMHAT, CJIO)KEHHWE BEKTOPOB, IMPOMU3BOJAHBIC 3JIEMEHTapHbIX (YHKUMN, MpPU3HAKU MOJ00MS
TPEYrOJILHUKOB, OTPEIEICHUE TUIOMIAIN TUIOCKUX (UTYp B 00BEMa TelL.

buonoeus: nextprudeckue sBICHUS B )KUBOH IpUpoOAe, KoebaTenbHble IBUKEHUS B )KUBOM MpUpoe,
ONTUYECKHUE SIBJICHUSI B )KUBOH MPUPOJE, NEHCTBUE paJualliy Ha )KUBbIE OPTaHU3MBbI.

Xumua: CTpOEHME aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIN3.

l'eoepaghus: marHuTHBIE MONMIOCA 3EMJIH, 3aJI€KU MAarHUTHBIX Py, (POTOChEMKA 3eMHON [TOBEPXHOCTH,
IIPEICKA3aAHNUE 3EMIIETPSICCHUM.

Texunonoeus: JIMHHAW  DJIEKTpOIEpenad, TIE€HEpaTop IMEPEMEHHOrO0 TOKA, JJIEKTPOABUIATEINb,
MHAYKIIMOHHAS Te4b, pajgap, paauolNpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neub, mpoeKImoHHbII
anmapar, BOJIOKOHHasi ONTHKA, COJTHEYHas Oarapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenue yueOHOro mnpeamera «Dusznuka» Ha YpPOBHE CpeaHEro o0miero obpasoBaHusi (0a30BBIN
YPOBEHB) JOJDKHO OOECHEeUUTh JOCTUKEHHE CIEAYIOMIMX JUYHOCTHBIX, METANpPEeIMETHBIX M MPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro npeamera «Pu3nKa» AOIKHBI OTPaXXaTh TOTOBHOCTb U
CIOCOOHOCTh 00YYAIOIIMUXCS PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH MO3ULIMEH JMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpHUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAULIUOHHBIM LECHHOCTAM pOCCHﬁCKOFO 06HIGCTBa, paCIMpCHUEC KU3HCHHOI'O OIlblTa MW OIbITa
JEATENIBHOCTH B TPOLIECCE pealn3alMy OCHOBHBIX HAlpaBJIE€HUI BOCHUTATEIbHOW AEATEIBHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpamaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YJArOIIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO WJICHA
pPOCCUICKOro O0IIIeCTBa;

MMPUHATUE TPAAUIUOHHBIX 06H1€qu'IOBe'-IeCKI/IX F'YMAaHUCTHYCCKUX U ICMOKPATUICCKUX HGHHOCTGI\/II;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIbHOCTh B MHTEPECAX IPa)KIaHCKOro oOIIecTBa, y4acTBOBATh B
caMOyIpaBJIeHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHUE B3aUMOJEWCTBOBATH C COLMAIbHBIMU MHCTHUTYTAMHU B COOTBETCTBHHM C MX (YHKUHIMHU H
Ha3HAYECHUEM;



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaTaHCKON UICHTUIHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOLIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSM POCCHUUCKHX YYEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIIGHHMBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC pPEIICHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIEero;

4) 3cTeTHYeCKOT0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOLICHHE K MHpY, BKJIIOYAas JSCTETUKY HAYYHOIO TBOPYECTBA, IPHUCYILIETO
¢du3nueckoil Hayke;

5) TPy10BOr0 BOCIIMTAHMS

UHTEpEC K Pa3IUYHBIM cdepam MpodhecCHOHATBHONW JAEATENIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢bu3MKONH M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oynymied mpodeccuu U pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE IUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30oBaHUIO U caMo00pa30BaHUIO B 00JacTH (U3UKH HA MPOTIKEHUU
BCEH >KU3HHU;

6) 9K0JIOrH4€eCKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOIMYECKON KYJIbTYphl, OCO3HAHHE TJI00aNbHOIO XapakTepa 3KOJIOTHYECKUX
npo0Jem;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JACHCTBUM B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHUSA LEeH
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paciIMpeHue OnbITa ACSITEIbHOCTH YKOJIOTMYECKON HAIllpaBI€HHOCTH HAa OCHOBE MMEIOIIMUXCS 3HAHUMI
1o pU3HKE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpPMUPOBAHHOCTh ~MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  DPa3BUTHS
¢$uznyecKoil HayKu;

OCO3HAHME IIEHHOCTH HAY4YHON JeSTeNbHOCTH, TOTOBHOCTh B IIpOLIECCE€ U3Y4YCHUS (PUBHUKH
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO NEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbIE YHHBePCAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble Jornveckne 1eMCTBUS:

CaMOCTOSITENIbHO (hOPMYJIMPOBATH U aKTyaAIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpEeNENATh UEIHU ACSITENIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTHUKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DHU3UUYECKUX SBIICHUSX;

pa3pabaTeiBaTh IJIaH pEIIEHUs MPoOJeMbl ¢ y4ETOM aHallu3a HMEIOIIUXCS MaTepuaIbHBIX |
HEMaTepHATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh, OILEHUBATh COOTBETCTBUE PE3YJbTATOB LEISAM, OLEHUBATH
PHCKH TIOCTIEJICTBUHN JCSATEIHHOCTH;

KOOPJMHHUPOBATH U BBHITIOIHATH pabOTy B YCIOBHSIX PEabHOTO, BUPTYAIHHOTO M KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIeM.

BazoBble nccienoBaTebCKHe AeiCTBHSA.

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSAMHI U METOIaMU (PU3MUECKON HAYKU;

BJIQZICTh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATEILCKOW M TIPOEKTHOW NEATeIbHOCTH B 00JacTH (DU3UKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJOB pElIeHUs 3aaad (pU3n4ecKkoro
COJIepXKaHUsl, TPUMEHEHHUIO PA3IMYHBIX METOOB IMO3HAHUS;

BIAJAETh BUJAMU JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HWHTEPIpPETaLH,
npeoOpa30BaHUIO M TPUMEHEHUIO B PA3TMYHBIX YUCOHBIX CUTYAIUSIX, B TOM YHCJIE TIPU CO3/IaHUH y4eOHBIX
MIPOEKTOB B 001aCcTU (DHU3HKHY;



BBISBIISITh NPUYMHHO-CIICACTBEHHBIE CBA3M W aKTYaJIM3MPOBATh 3a/ady, BBIIBUraTh THIIOTE3Y €€
pelIeHus, HaXOAWTh APTyMEHThl JJI JIOKa3aTeIbCTBA CBOMX YTBEPXAEHUH, 3aJaBaTh HapaMeTpel U
KPUTEPHU PELICHHUS;

aHAJIM3UPOBATh IOJIyYCHHBIE B XOJ€ PELICHMs 3aJaud pPe3yJbTaTbl, KPUTHYECKU OLEHHBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 33aJ]aul B 00pa30BaTeIbHON AEATEIBHOCTH, B TOM YUCIIE IPU
U3y4eHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLl€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACITEIHHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, IPEJIaraTb OpUrHHAIBHBIEC TOXOAbI U PELICHHUS;

CTaBUTb IIPOOJIEMBI U 33aJjauH, JONYyCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJ€Th HABBIKAMM IOJIydeHHs HH(pOpMaluu (U3UYECKOrO0 COAEP)KAaHUS M3 HCTOYHHUKOB DPa3HbIX
THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATH MOMCK, aHAIN3, CUCTEMATH3AIMIO U UHTEPIPETAINI0 HH(pOopMaIiu
pas3IMYHbIX BUAOB U (POPM IPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCMOJIb30BaTh CPEACTBA HMH(MOPMALMOHHBIX W KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B peLICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPTaHU3AalMOHHBIX 33Jad C COONIOIEeHUEeM TpeOOBaHUN SPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeeHHs, TMpaBOBbIX M 3TUYECKMX HOpPM, HOPM
WH(OPMAIMOHHON 0E301IaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOro COJEpXKaHUA B Ppa3IMuYHBIX (opmaTax c ydyé€ToM Ha3HA4YEeHUs
UH(POPMALIUH | LIEJIEBOH ayTUTOPHH, BRIOMPAsi ONTUMAIBHYIO (OPMY IPEACTABICHUS U BU3yaIN3alllH.

KoMMyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

OCYILECTBJIAThH OOILIEHHE HA YpOKax (PU3MKH U BO BHEYPOUHOH /1€ TEbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTEHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

IIOHMMATb U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHOW paOOTHI;

BbIOMPATh TEMATUKY U METOJbl COBMECTHBIX JAEUCTBUH € yuy€TOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
KQKI0r0 WICHA KOJIJICKTUBA;

[IPUHUMATh LEIU COBMECTHOM ACATEIBHOCTH, OPraHU30BbIBATE U KOOPAMHUPOBATH NECUCTBUSA IO €&
JOCTHKEHUIO: COCTaBJIATh IJIaH JIEHCTBUI, pacnpeensaTh pojau ¢ y4éTOM MHEHUN YYaCTHHUKOB, 0OCYXKIaTh
pe3ysbTaThl COBMECTHOM paboTHI;

OLICHMBAaTh KaueCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YyaCTHMKAa KOMaHAbl B OOMIMI pe3ynbTar mo
pa3paboTaHHBIM KPUTEPUSIM;

IIpeIaraTb HOBBIEC MPOEKTHI, OLIEHUBATh UJIEU C ITO3UIMH HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYMMOCTH;

OCYLIECTBIIAATh IMO3UTHBHOE CTPAaTErHYECKOE IOBEACHUE B PA3JIMYHBIX CUTYalMsSIX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eiCTBHUA
Camoopranuszaums:
CaMOCTOSITENIFHO OCYIIECTBISATh MO3HABATENbHYIO JESITEIbHOCTh B 00JacTH (PU3MKH U aCTPOHOMMH,
BBISIBJISITH MMPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTAaBJIAThH IUIaH PELIEHUS PacuETHBIX M KAYECTBEHHBIX 3aJay, IJIaH BBINOJIHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUIH;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
JienaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHHE;
OLICHUBATh MIPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IPYIUIIUH B 007aCTH (PU3UKH, TOCTOSIHHO MOBBILIATH
CBOI1 00pa3zoBaTeNbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEICKT:



J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
Pe3yAbTaTOB LIENISIM;

BJAJCTh HABBIKAMM IIO3HABATENBbHOM pe(rueKCHH KaK OCO3HAHUS COBEpLIAEMbIX JACHCTBUH U
MBICJIUTEIIBHBIX POLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pEIIEKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU AaHAINU3E PE3YJIbTATOB IEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB IE€ATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B npomecce mocTkeHUsT TUUYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS IPOTPaMMBbI MO (U3UKE ISl YPOBHS
cpenHero obmero o6pa3oBaHHs y OOy4YalOLIUXCS COBEPLICHCTBYETCS SMOIMOHAIBHBIA HHTEJUICKT,
IpernoiararoImui copMUPOBaHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUICTD
HaTPaBIICHUS Pa3BUTHS COOCTBEHHOW IMOLIMOHAILHOU c(hephl, OBITH YBEPEHHBIM B ce0¢€;

CaMOpETYJIMPOBAHHUSI, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHUE, CIIOCOOHOCTh aJalTHUPOBATHCS K AMOIMOHAIGHBIM M3MEHEHUSM U IMPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEIl MOTHBAlLM{, BKJIOYAIOIIEH CTpEMJIEHHWE K JOCTHMKEHHIO IIeJIM U YCIeXy, ONTHUMU3M,
WHULUATUBHOCTh, YMEHUE ACHCTBOBATh UCXO/IS U3 CBOMX BO3MOKHOCTEH;

AMIATUM, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYIHX, YUUTHIBATh €T0
IIPU OCYIIECTBIEHUU OOIICHHUSI, CIOCOOHOCTh K COUYBCTBHIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAMBaTh OTHOILIEHHUS C APYTUMHU JIIOAbMH,
3a00TUTHCS, IPOSBIISATH UHTEPEC U pa3pemiaTbh KOHMIUKTHI.

IHPEAMETHBLIE PE3YJIbTATHBI

K xoniy ooyuenuss B 10 kjacce mpeaMeTHBIE pe3ylbTaThl HA 0a30BOM ypOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax pojb U MecTo (U3MKU B (HOPMHUPOBAHUM COBPEMEHHOW HAay4HOM
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOMN TEXHUKH M TEXHOJIOTHH, B IPAKTUUECKOM JESITEIILHOCTH JIFOJICH;

VUUTHIBATh TPaHUIBl TMPUMEHEHHUS U3YYEeHHBIX (U3NYECKUX MOJENei: MarepuaibHas TOYKa,
UHepLMaJIbHas cUCTeMa OTcuéTa, aOCONIOTHO TBEPJOE TENO, HAEalbHBIM a3, MOJENMU CTPOEHHUS Ta30B,
KUAKOCTEH U TBEPIBIX TET, TOUSUHBIN ANEKTPUUYESCKUH 3apsii MPH pelieHur GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (uU3MUECKUE SIBJICHUS (MPOIECChI) U OOBACHIATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHHs BEIIeCTBA U AJIEKTPOJMHAMUKHU: PABHOMEPHOE H
PaBHOYCKOPEHHOE TPSIMOJIMHEHMHOE NBI)XKEHHE, CBOOOJHOE TMaJleHue TeJ, NBI)KCHHE 110 OKPYKHOCTH,
WHEpLIUA, B3auMoielicTBre Tel, Auddy3usi, OpOyHOBCKOE TBUKEHHE, CTPOCHHUE KUJIKOCTEH U TBEPABIX TE,
n3MeHeHue o0bEMa Tel MpU HarpeBaHUU (OXJIAKIIEHUM), TETUIOBOE PaBHOBECHE, UCIIapEHNe, KOHCHC A,
IJIaBJICHUE, KPUCTAJUIM3ALMs, KHUIIEHHE, BIJIAXXHOCTh BO3/AyXa, IOBBIIIEHUE [IaBJIEHUS Tra3a NpH €ro
HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXIy I[apaMeTpaMH COCTOSIHHSI ra3a B H3OIMpoIleccax,
3JIEKTPU3ALIMS Tell, B3aUMOJIEUCTBHUE 3aPSI0B;

OTNHUCHIBATh MEXAHMUYECKOE JBWIKEHUE, WCTONb3ysd (U3UYECKHE BEIMYMHBI KOOpPJIWHATA, IYTh,
nepeMeNIeHe, CKOpPOCTb, YCKOpEHHE, macca Tela, Cujla, HUMIIYJIbC Tejla, KUHETUYeCKas SHEeprus,
MOTEHITHAbHAS JHEPTUsI, MEXaHWueckas paboTa, MeXaHWYEeCKas MOIIHOCTh, MPH ONHCAHWH TPABHIHHO
TPAKTOBAaTh (PUIUYECKUN CMBICT HCHOIB3YEMBIX BEIHYMH, WX OOO3HAUEHUS W EIUHUIIBI, HAXOIWUTh
(GhOpMYITBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BETUYMHY C IPYTUMHU BETUIMHAMU;

OMHCHIBATh HM3YUEHHBIC TEIUIOBBIE CBOWCTBA TENl W TEIUIOBBIC SIBICHHS, HCIONB3Yys (DHU3HUECKHe
BEITMYMHBI: JIaBJIICHWE Ta3a, TeMIlepaTypa, CPEeAHsIs KHUHETHYECKas DHEPrus XaOoTHUYECKOTO JIBHKCHHS
MOJIEKYJ, CPEAHEKBaApaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIWYECTBO TEIJIOTHI, BHYTPEHHsISI dHEpPrusi, padbora
raza, Ko3h(UIMEHT TMOJIE3HOTO JEUCTBUS TEIJIOBOTO JIBUTATENs; NMPHU OMHCAaHWUHU IMPABHIBHO TPAKTOBAThH
(Gu3NYECKU CMBICT HCHONB3YEMBIX BEIUYUH, WX OOO3HAYEHUS W EJAWHHIBI, HaXOIuTh (QOpPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BETUIMHY C IPYTUMHU BEITUINHAM;

OMHCHIBATh M3YYCHHBIE DJICKTPUUECKHUE CBOWCTBA BEIIECTBA M DJIEKTPUYECKHE SBICHUS (IIPOIECCHI),
UCIIONTB3YsT (PU3MUECKHE BEJIIMYMHBL: DJICKTPUUECKUN 3apsij, IJIEKTPUUYECKOE I0JIe, HAMPSHKEHHOCTH IOJS,



NOTEHIMAJ, pPa3HOCTh MOTEHIMAJIOB; IIPU ONWUCAaHUM NPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICH
UCIONb3YEMbIX BEJIWYMH, UX OOO3HAUCHMsI M €IMHUIIBl; YKa3blBaTb (DOPMYJIbI, CBS3BIBAIOLINE JaHHYIO
(GU3UUECKyIO BETUUNHY C IPYTUMHU BEIMUMHAMU;

aHAJIM3UPOBaTh (PU3NYECKUE TPOLECCHl U SBICHHS, UCIOIb3Ysd (U3NYECKUE 3aKOHBI U IPUHIUIIbL
3aKoH BceMupHOro tsarorenus, I, II u III 3akonsl HplOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW JHEPIHH,
3aKOH COXPaHEHMs UMILYJIbCa, IPUHIUI CYNEPIO3ULIIMNA CHJI, IPUHIUI PABHOIIPABUS HHEPLHUAIBHBIX CUCTEM
OTCUY€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHs BEILECTBA, Ia30BbIE 3AaKOHBI, CBA3b CPEIHEU
KWHETUYECKOW SHEpruM TEIUIOBOIO JIBUXKEHHS MOJIEKYJ C a0CONIOTHOH TeMIiepaTypoi, HEepBbIi 3aKOH
TEPMOJMHAMMUKH, 3aKOH COXPaHEHUs OJJIEKTPUYECKOro 3apsia, 3akoH KyiloHa, mpu 3TOM pasinudarb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BbIpa)KEHUE U YCIOBUS (TpaHHMLbl, 001acTH)
IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE ITPUHLIUIIBI J€MCTBUS MaIIUH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB; Pa3InyaTh
YCIIOBHA UX 0€30MaCHOTO MCIIOJIb30BAHUS B TIOBCETHEBHOMN JKU3HU;

BBINOJIHATH SKCIIEPUMEHTBI 110 UCCIIE0BAaHUIO (U3UUECKUX SBJIECHUI M MPOLIECCOB ¢ UCIOIb30BaHUEM
OpSAMBIX U KOCBEHHBIX H3MEpPEHHH, MpH 3TOM (HOpMYIHpOBaTh MpoOieMy/3aiady W TUIOTE3y y4eOHOro
JKCHEPUMEHTa, CcoOMpaTh YCTAaHOBKY M3 IPEUIOKEHHOro 00OpyHOBaHMs, NPOBOJUTH ONBIT U
(GbopMyITUPOBATH BHIBOIBI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEpPEHHs (PHU3MUECKUX BEJIWYMH, NPU 3TOM BBIOMPATh
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U UCII0NIb30BaTh U3BECTHBIE METObI OLIEHKH ITOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (U3MYECKUMM BEJIMYMHAMM C HCIOJIb30BaHUEM IPSIMBIX
U3MEpPEHU, TP ITOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCUPOBATH PE3yibTaThl MOJTYYEHHON 3aBUCUMOCTU
(Gu3nMUecKrX BEJIMYMH B BUJE TaOIUL] U TpaMKOB, AeTIaTh BEIBOJBI 0 pe3yJIbTaTaM UCCIIEI0BaHMS;

coOnronarh mpaBuia OE30MAaCHOTO TPyAa NpPU IPOBEIECHUM HCCIEJOBAaHMM B paMKax ydeOHOro
JKCHEPUMEHTa,  Y4eOHO-UCCIeOBaTeAbCKOM M MPOEKTHOW  JAEATENbHOCTH C  HCHOJIb30BAHHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOro 000PYAOBAHMUS;

pewarb pacy€THbIE 3a/1a4M C SIBHO 3aJJaHHOM (pU3MUYECKON MOAEIbIO, UCHONb3Ys (PU3NYECKHE 3aKOHbI
U MIPUHIIMIIBL, HA OCHOBE aHAJM3a YCIIOBUS 3a/1a4M BHIOMPATh (PU3MUECKYIO MOJIENb, BBIACIATH (pr3muecKue
BEJIMYMHBI U (OpPMYJbl, HEOOXOIUMBbIE I €€ pelIeHUs, MPOBOJUTh PAacu€Thl U OLICHUBATh PEaIbHOCTD
MOJIyYEHHOT0 3Ha4€HUs1 (PU3UUECKOI BEIMUMHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPaUBaTh JOTMYECKH HEIIPOTUBOPEUUBYIO LIETIOUKY PACCYKIECHUN
C OIOPOH Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

UCIMOJIb30BaTh IPHU PELIEHWH Y4YeOHBIX 3a/ad COBpPEMEHHbIe HMH(OPMAIIMOHHBIE TEXHOJIOTHUHU IS
MOKMCKA, CTPYKTYpUPOBAaHMs, HWHTEpNpETalMl U MpPeJICTaBiIeHUs] Y4eOHOM W HAyYHO-TOMYJISIPHOM
UHPOpPMAlLlMK, TOJXYYEHHOW U3 pa3IMyHBIX MCTOYHHKOB, KPUTHUYECKH aHAJIU3UPOBATh IOJIy4aeMYIO
uH(pOpMalIIO;

NPUBOANUTH TNPHUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHbIX Y4EHBIX-(DU3UKOB B DPa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCITOJIb30BaTh TEOPETHUUECKUE 3HaHMA MO (U3MKEe B IOBCEJHEBHOM JKM3HM M oOecledeHus
0€30MacHOCTH MpU 0OpaIleHNUH ¢ IPUOOPAMH U TEXHUYECKHUMH YCTPONCTBAMU, AJIsi COXPAaHEHUS 3/I0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEICHNUS B OKpY Karollel cpee;

paboTaTh B rpylIe C BHIIOJHEHUEM Pa3IMYHBIX COLUAIbHBIX POJIEH, IJIAHUPOBATh PabOTy IPYMIIbI,
paLMOHATIBHO pacHpeAessaTh OOS3aHHOCTU M IUIAHUPOBATh JESATEIbHOCTh B HECTAHIAPTHBIX CUTYalMsX,
aJIeKBaTHO OIIEHMBATh BKJIAJ] KaXXJ0T0 U3 YYaCTHUKOB TPYIIIBI B pELICHHE paccMaTpuBaeMoi MpoOIeMbl.

K xonny o6ydyenus B 11 kJacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
c(hOpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTO (U3MKU B (OPMHPOBAHUU COBPEMEHHOH Hay4HOM
KApTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTH, B MPAKTUYECKON EATEIBHOCTH JIFOACH,
[EJIOCTHOCTh M €JMHCTBO (PU3NYECKON KapTUHBI MHPA;

YUUTHIBaTh TPAaHUIBl NPUMEHEHUS H3YUYEHHBIX (PU3UYECKMX MOJENeN: TOYEUHBIM AJIeKTpUYeCcKuil
3apsif, Jyd CBETa, TOUCYHBI UCTOYHMK CBETA, AACPHAs MOJEIb aTOMa, HYKJIOHHAsE MOJEIb aTOMHOTO sJ]ipa
IIpU pelieHnu GU3NYeCcKuX 3a/1ay;

pacrio3HaBaTh (U3UYECKUE SBJICHHUA (MpOLECCh) M OOBSICHATH KX HAa OCHOBE 3aKOHOB
JMEKTPOAMHAMUKHI U KBAHTOBOW (PU3MKU: AJIEKTpUYECcKasi IPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE JEWCTBHUA TOKa, B3aUMOJECHCTBHE MAarHUTOB, J3JEKTPOMAarHUTHas WHIYKLUS, JAEHCTBHE
MarHMTHOTO MOJIsI HAa MPOBOJHUK C TOKOM U ABMXKYIIMNCS 3apsijl, 2JIEKTPOMAarHUTHBIE KOJIEOaHUs U BOJIHBI,



OPSIMOJIMHEHHOE PpAcCIpOCTpaHEHUE CBETa, OTPAXKEHUE, MpelloMIIeHHue, WHTepdepeHius, audpakuus u
MoJISIpU3aIusl CBeTa, MUCIepcusi cBera, (orodnekTpudeckuit addext (pororddexr), cBeTOBOE NaBIICHHE,
BO3HUKHOBEHHE JINHEHYATOTO CIIEKTPa aTOMa BOJIOPO/Ia, €CTECTBEHHAS M UCKYCCTBEHHAS PaJlO0aKTHBHOCTE;

ONKCHIBaTh  W3YYCHHbIE CBOICTBa  BemlecTBa  (DJEKTPUYECKHWE, MarHUTHBIE, ONTHYECKHUE,
AIEKTPUYECKYIO MTPOBOAMMOCTD PA3UYHBIX CPE) U JJICKTPOMArHUTHBIC SBICHUS (IIPOIECCHI), UCIONIB3Ys
¢dusnyecKkne BEIMYMHBIL: AJIEKTPUUYECKUI 3apsij, cuja TOKa, 3JEKTPUUECKOE HANpsKEHUE, 3JIEKTPUYECKoe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABMKYILNAS cuja, paboTa TOKa, MHAYKIHS MarHUTHOTO
noJisi, cuina Amriepa, cuna JlopeHna, HHAYKTUBHOCTh KaTYIIKHU, SHEPTUsl AJIEKTPUYECKOTO M MAarHUTHOTO
NoJiei, MmepuoJ M YacToTa KojeOaHWii B KojeOaTeTbHOM KOHTYpE, 3apsl M CHJIa TOKa B IpoLecce
FapMOHHYECKHUX AJIEKTPOMArHUTHBIX KoyiebaHuil, (POKYCHOE pacCcTOsSHHME U ONTHUYEecKas CHJIa JMH3BL, MPH
OMKMCAHUN TPABUIBHO TPAKTOBATh (DU3MYECKHU CMBICI HCIOJIB3YEMbIX BEIUYHMH, MX OOO3HAYCHHUS U
€IMHMUIIBI, YKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUUHY C JPYTUMH BETMYHMHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHUS W MPOIECCHI, HCIOJB3Yysd (DU3MYECKHe BEITUYHHEIL:
CKOPOCTb 3JIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U 4acTOTa CBETA, SHEPTUsS U MUMITYJIbC (OTOHA, MEPUOJT
MoJTypacmnaia, dHEPTusi CBSI3U aTOMHBIX sJIep, IPU OMKMCAHUW TPABUIBLHO TPAKTOBATH (PU3WUYECKUN CMBICI
UCIOJIb3YEMBIX BEIUYHMH, MX OOO3HAUEHUS M EIUHMIIbI, YKa3bIBaTh (POPMYJIBI, CBS3bIBAIOIINE JAHHYIO
(UBHYECKYIO BEIMYUHY C APYTUMU BEITMUYNHAMU, BBIYUCIISATh 3HAYCHUE (PHU3NUECKON BEITHYMHBI,

aHAIM3UPOBATh (DU3MUECKUE TMPOLECCHl U SBICHUS, UCHONB3Ys (U3UUECKHE 3aKOHBl U MPUHIUIIBL:
3akoH OMa, 3aKOHBI ITOCIIEIOBATEIBHOTO U TMAPAJUICIBHOTO COCTUHEHHUs MPOBOJHUKOB, 3aKOH JKoyisi—
Jlenma, 3aKOH 3JEKTPOMArHUTHOM WHAYKIHMU, 3aKOH MPSIMOJUHEHHOTO pPacHpOCTPaHEHHUsS CBETa, 3aKOHBI
OTPaXCHHSI CBETA, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHeHWE OWHIMTEWHA Uil (GoTtodddekra, 3aKoH
COXpaHEHUsI IHEPTHH, 3aKOH COXPAHEHHs] UMITYJbCa, 3aKOH COXPAaHEHUS SJICKTPUUYECKOTO 3apsna, 3aKOH
COXpaHEHHsI MacCOBOTO YHMCIIA, MOCTYNaThl bopa, 3aKOH pagMOaKkTHUBHOTO pacmaja, MpU 3TOM pa3inyarb
CJIIOBECHYIO (DOpPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHUE W YCIIOBUS (TpaHUIBI, 00JacTH)
MPUMECHUMOCTH;

OTIPEIeIIATh HAMPaBICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISl MPOBOJHUKA C TOKOM, CHJIBI AMIlepa
u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€PKajoM, TOHKOM JIMH30M;

BBITOJIHATH SKCTIEPUMEHTHI 110 UCCIIETOBAHHUIO (PM3NIECKUX SBJICHUN U MPOIIECCOB C MCIIOIb30BaHUEM
OPSIMBIX M KOCBEHHBIX HM3MEPEHMii: IpuU 3ToM (opMmynupoBaTh Mpoliemy/3agady U TUIOTE3y y4yeOHOro
OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIUIOKEHHOTO0 O00OpYyIOBaHHWsS, TPOBOAWUTH OMBIT |
(dbopMynTUpOBaTH BHIBOIBI,

OCYIIECCTBIISATh TIPSMBIE W KOCBEHHBIC HW3MEpPCHHS (DH3MYECKHX BEIWYWH, TPH OTOM BHIOMPATH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U HCTIOIb30BAaTh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEpEHU;

UCCJICJIOBATh 3aBUCUMOCTH (PU3NYCCKUX BEITUYHH C WCIIOIH30BAHUEM MPSAMBIX U3MEPECHUN: TIPH ITOM
KOHCTPYHPOBaTh YCTAHOBKY, (DMKCHUPOBATh PE3YJbTATHI MOIYUEHHOW 3aBUCUMOCTH (PU3NYECKUX BETUYHUH B
BUIe TaOIHII U TpaUKOB, 1eTaTh BBIBOJKI 110 PE3yJIbTaTaM MCCIIeIOBAHNUS;

coOnrofaTh mpaBuia OE30MacCHOTO TpyAa MPU MPOBEACHUH HCCIEIOBAHMI B paMKax ydeOHOTo
OKCHEPUMEHTa,  Y4eOHO-HCCIeOBATEIbCKOW W TMPOCKTHOW  JEATENBHOCTH C  HCIOJIh30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIa0OpAaTOPHOTO 0OOPYIOBAHHUS,

pemaTh pacy€THBIC 337a4M C SIBHO 3aIaHHON (PM3HUECKONW MOEIBIO, UCTIONB3Yysl (PHU3NIECKUE 3aKOHBI
U TIPUHIUIIBI, HA OCHOBE aHAlIM3a YCIIOBHUS 3aa4l BHIOUpATh PU3NYECKYIO MOJIENb, BBIIEIATh (PU3NYECKUe
BEJIMYMHBI U (HOPMYIIBI, HEOOXOMUMBIC JUIS €€ pelIeHUs, MPOBOAUTHh PACUYETHl U OICHUBATh PEATbHOCTD
MOJTy4EHHOTO 3HaUYeHUsI (PU3UUECKOM BETUUMHBL;

pelIaTh Ka4eCTBEHHBIC 3a/1a4H: BBICTPAMBATH JIOTUYECKH HEITPOTHBOPECUUBYIO IIEMTOYKY PACCYKICHUI
C OTMOPO¥ Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHHUS;

UCIIOJIb30BaTh TPU PENICHWH Y4YeOHBIX 3aa4 COBPEMEHHBIC WH(POPMAIMOHHBIE TEXHOJIOTHH JUIS
MOWCKA, CTPYKTYPUPOBAHMs, HWHTEPNPETAIMM W TPEACTABICHUS YUYeOHOW U HAYYHO-TIOMYJISIPHOMN
uH(GOpMAIINK, TIOJYYEHHOW W3 Pa3UYHBIX HCTOYHHKOB, KPUTHYSCKH AaHATU3UPOBATH ITOIYIACMYIO
UH(POPMALIUIO;

OOBSACHATH TIPUHIIMITBEI JCHCTBHS MAIlIWH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3indarh YCIOBHS
uX 0€30MacHOTr0 UCMOIB30BaHUs B IOBCETHEBHOM JKU3HH,

MIPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUHUCKHX M 3apYOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIONIb30BAaTh TEOPETHYECKHE 3HAHWS 1O (U3UKE B TIOBCEIHEBHON JKM3HH sl 00OecredeHUs
0€30MacHOCTH MpU 0OpaIIeHu! ¢ MPUOOpPaMH U TEXHUYECKUMH yCTPOUCTBAMU, Ul COXPAHEHUS 370POBbs 1
COOIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B IpyMIe C BHIMOJIHEHUEM PA3IUYHbIX COI[MAIBHBIX pOJieH, IUIAaHUPOBAaTh pabOTy TPYIIIIHI,
palMOHATIBHO paACIpPEACNATh O0S3aHHOCTH M IUIAHUPOBATh ACSATEIBHOCTh B HECTAHAAPTHBIX CHUTYaIHSX,
aJICKBaTHO OIICHUBATh BKJIAJl KXKIOTO U3 YUaCTHUKOB I'PYIIIBI B PEIICHHE pacCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne KosauyecTBO 4acoB
w/ HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI Beero  Komrpoanmbie  Tpaxrtuseckie DJIeKTpoHHbIE (LM (POBbLIE)
o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Pa3nea 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kuemarika > https://m.edsg).ru/?mlbf?z
bubnuotexa [HOK
22 Hunanika ! https://m.edsc])lo.ru/7f4lbf72
2.3 3aKOHBI COXPAHEHUSI B MEXaHUKE 6 1 1 ﬁftlg?;/(r);eeliiorﬁﬂ f41bf72
Wtoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANMHAMHUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM TeOpUn 9 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 ]r?tl/tlgjsj:l;llcr)r:ijas(])_})(,)rﬁ? f41bF72
33 ArperatHble cocTostHUs BenecTBa. da3oBbie 5 bubnmnoreka [JOK
TIePEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubnmoreka [JOK
4.1 JeKTpocTaTHa 10 1 https:// m.edS(])lo.ru/7f41bf72
42 [TocTostHHBIN 2NeKTpUYeCKU TOK. TOKHM B 12 1 1 bu6muoreka [JOK
Pa3NUYHBIX cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pasneny 22
PeszepBHoe Bpemst 2 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4



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

11 KJIACC

KoauuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NporpamMmsbl Bcero  Konrpoabhbie IIpakrnueckue JICKTPOHHbIE (LHBPOBLIC)
o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paszpen 1. JIEKTPOJINMHAMUKA
11 MaruuTtHoe nose. DJIeKTpOMarHuTHas 11 1 3 bubmuoreka [IOK
HHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHW4ecKue U SJIEKTPOMArHUTHBIE 9 1 bubnunoreka [JOK
KOJICOaH M https://m.edsoo.ru/7f41c97c
2.2 MexaHU4YeCKHUE U AJICKTPOMArHUTHBIE BOJIHBI 5 1 EES;I:I;I/?TTLGE?S(I)_E)?IS/Y f41c97c
bubnnoreka [JOK
23 Onrika 10 3 https://m.edscﬁ).ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OcCHOBBI crielIUaNbHON TEOPUH 4 1 bubnunoreka [JOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 https://m.edsoo.ru/7f41c97¢
but6mmorexa [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
43 AtomHoe s1po > https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPODPU3UKHU
bu6mmorekxa [{JOK
5.1 DeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 1 https://m.edsoo.ru/7f41c97¢
Hroro mo pazueny 7

Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE



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

6.1 O6o0maroriee MOBTOPEHHE

Uroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97c



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

YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Gusuka, 10 kmace/ Msixkumes I'.41., byxosues b.b., Corckuit H.H.; mox penakiueit
[TapdentreBoit H.A. Akioneproe obmectBo «M3marenseTBo «IIpocBemienne)

» ®usuka, 11 knace/ Msakumes I'.J1., byxosues b.b., YUapyrun B.M.; nox pepakuueit
[TapdenTtreBoit H.A. Akioneproe obmectBo «M3marenseTBo «IIpocBerienne)

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA
COopnuk 3anad no ¢usuke 10-11 kmaccel k yaeOHukam Msikumiesa ..

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

bubnmoreka [{OK https://m.edsoo.ru/

Poccutiickas anekTpoHHas mkoia https://resh.edu.ru/
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