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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma no ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpefHero oodiiero oOpasoBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOH 0OOpa3oBaTeNbHOW MPOTrpaMMBI,
npeacraBieHHbix B ®I'OC COO, a Taxke ¢ yuérom QeaepanbHOil paboyeill mMporpaMMbl BOCIIMTAHHS U
KOHIIENIUHN TIperoaaBanusi yuyeOHoro npeamera «@Du3uka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit
®denepanuu, peaau3yronX OCHOBHbIE 00pa3oBaTeIbHbIe TPOrPAMMBL.

Coneprxanuie mporpaMMsl 1o (pu3uke HampaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyvarommxcsi 10—11 kmaccoB mpu oOyueHuu ux (pusmke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesaTeNbHOCTHOTO Toaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim @OI'OC COO «k
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpPEAMETHBIM pe3yjibTaTaM OOy4YeHUS, a TaKKE YUYUTHIBACT
HEOOXO/JMMOCTh pea3alliil  MEXIPEIMETHBIX CBA3€d (U3UKM C ECTECTBEHHO-HAYYHBIMU Y4EOHBIMH
npenMeramMu. B Hell ompenensioTcss OCHOBHBIE IENM HM3yuyeHUs: (U3MKHM Ha YPOBHE CpEAHEro OOIIero
o0pa3oBaHMs, IJIAHUPYEMBIE pE3YJIbTaThl OCBOCHHSI Kypca (HM3WKH: JIMYHOCTHBIC, METANPEIMETHEIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

® [IaHUpyEeMbIE pPe3yJabTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B TOM UHKCJE MPEIMETHBIC

PE3yNbTaTHI [0 rojiaM 00yUYEHUS;

e cozaepxxaHue yueOHoro npeamera «Pusnkay 1o rojgaM oOydeHusl.

du3nka Kak Hayka o HauOoJiee OOIMX 3aKOHAX MPHUPOJIbI, BHICTYMNAsi B KaueCTBE YYEOHOro mpeaMmera B
IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUHN 00 okpyxatoiem mupe. LIkonpHbINH Kype U3k —
CHCTEMOO0OPAa3yIOIIHii I €CTECTBEHHO-HAYYHBIX YU4EOHBIX PEAMETOB, MOCKOIBKY (PU3HYECKHE 3aKOHBI JIekKAT
B OCHOBE IPOILIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, Ononoruei, puzndeckoit reorpadueit 1 aCTpOHOMHEH.
Hcnonp30BaHWe W aKTUBHOE IpPUMEHEHUE (PU3NYECKUX 3HAHMM ONpenesseT XapakTep M pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJIOTUH B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepuajoB C 3aJaHHbIMU CBOWCTBaMU U Jpyrux. HM3ydeHue ¢GU3MKM BHOCUT OCHOBHOW BKJIaJa B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa oOydaromuxcs, B (POpMUPOBaAHME YMEHHH MPUMEHSThH
Hay4YHBIH METOJI TO3HAHUS MPHU BBIMOJIHEHUN UMHU YYEOHBIX HCCIIEI0BAaHUM.

B ocHOBy Kkypca ¢u3uKu Uil ypOBHS cpelHero oOImiero oopa3oBaHUs MOJOXKEH psl UAeH, KOTOphIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepuai U3 BceX pa3zesioB GU3MKH, BKIIIOYAET KaK BOIPOCH! KJIACCUYECKON, TAK U1 COBPEMEHHON (PU3HKH.

Hoes cenepanuszayuu. B cooTBeTCTBUM ¢ HEH MarepHan Kypca (GU3UKH 00beTUHEH BOKPYT (U3NYECKUX
teopuid. Beaymum B Kypce sBIseTcsl (OPMHUpPOBAaHUE MPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MaTepHH,
BELIECTBE U IOJIE.

Hoesa ecymanumapuzayuu. E€ peanuzanus NpeanosiaraeT HCMOJIb30BaHUE T'YMaHHUTApHOTO MOTEHIUANa
¢u3nyeckoil Hayku, OCMBICICHHME CBS3M pa3BUTUS (QU3MKA C pa3BUTHEM oOIlecTBa, a TaKxke ¢
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMU MPoOIeMaMHu.

Hoesn npuknaonou nanpaenrennocmu. Kypc ¢GU3MKM mpeamnonaraeT 3HaKOMCTBO C IIMPOKUM KPYrom
TEXHUYECKHUX M TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEACTBOM BBEICHUS 3JEMEHTOB COAEP)KaHUs, MOCBAMIEHHBIX
HKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHHUKHU U TEXHOJOTHH, a TaKxke
00CyXJIeHUs TPOOIJIEM PAIIMOHAIIBHOTO MPUPOIONIOIB30BAHUS M SKOJIOTHYECKOI 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpEAHEro o0Iero oOpa3oBaHUsl SBISAIOTCA
¢usnueckue Teopuu ((HopMHpPOBaHUE MPEICTABICHUNA O CTPYKType MOCTPOCHHS (PU3MUECKOW TEOpPHH, POJIU
(GyHaMEHTAJIbHBIX 3aKOHOB M NPUHLMIIOB B COBPEMEHHBIX IPEJCTABICHUSAX O TNpPUPOJIE, TpaHHUIAX
MPUMEHUMOCTH TEOPH, JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucreMHO-esTeIbHOCTHBIN MOAX0 B Kypce (PU3UKU peamu3yeTcs Mpex/ie BCEro 3a CUéT opraHu3aluu
HKCHEPUMEHTAIBHOM eI TeNbHOCTH o0ydatonuxcs. /s 6a30Boro ypoBHs Kypca (GU3UKU — 3TO UCHOIH30BAHUE
cucTeMbl (PPOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U J1a0OPaTOPHBIX PabOT, KOTOPHIE B IPOrpaMMe o
¢u3uke 0ObeAMHEHBI B OOIINI CIUCOK YYEHUYECKUX MPAKTUYECKUX padoT. BrlieneHne B yKa3aHHOM IepedHe
1abopaTopHbIX  paboOT, MPOBOAMMBIX [UIsI KOHTPOJS W  OLEHKH, OCYIIECTBISIETCS  Y4YaCTHUKAMH



00pa3oBaTEeNBHOrO MpoIecca UCXOs U3 OCOOCHHOCTEH MIIaHMPOBAHMS W OCHAIIEHUs KabuHeta Gusuku. [Ipu
3TOM o0ecneunBaeTcsd OBJaJ€HUE OOYy4yaloIIMMUCS YMEHUSMH IPOBOJUTh KOCBEHHBIE H3MEPEHUS,
WCCIICIOBAHMSI 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIIOKEHHBIX
TUIIOTE3.

bonpmioe BHUMaHKE yIeaseTcsl pelIeHUIO paCUETHBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTom U1 pac4E€THBIX
3aJja4 IPUOPUTETOM SIBJIIOTCS 3a/a4M C SBHO 3aJaHHON (PM3MYECKOM MOJENbI0, MO3BOJSIOIINE IPUMEHSThH
U3Y4YECHHBIE 3aKOHBl U 3aKOHOMEPHOCTU KaK M3 OJHOTO pasjeia Kypca, TaKk U MHTErpupys 3HAHUS U3 Pa3HbIX
pasgenoB. Jlns KadyecTBEHHBIX 3ajJad IPUOPUTETOM SBISIIOTCA 3aJaHMsl Ha OOBSICHEHUE IPOTEKAHUS
(GU3NYEeCKUX SIBICHUH W TPOLIECCOB B OKPYXKAIOLIEH XU3HU, TpeOyromre BbiOOpa (U3UUECKON MoaenH Jyis
CUTYyallUU IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanmsivu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY 00ECTIeYeHUI0 y4eOHOTo
nporecca 0a3oBblil ypoBeHb Kypca (DU3MKH HAa YPOBHE CPEAHEro oOLiero o0pa3oBaHMsl JOJKEH M3Yy4aThCs B
YCIOBHSX NPEAMETHOro KaOuHeTa (GHU3UKM WM B YCIOBUSX WHTETPUPOBAHHOTO KaOMHETA INPEAMETOB
€CTECTBEHHO-HAyYHOTO IUKIa. B kabuHeTe GU3HKU JOKHO OBITH HEOOXO0UMOE JIA0OPATOPHOE 000pYA0BaHUE
IUI  BBINIOJHEHWS YKa3aHHBIX B MporpaMMme 1o (U3MKe YYCHHYECKHX MPAKTUYECKHX padoT u
JI€MOHCTPaLlMOHHOE 000pyI0BaHHE.

JleMoHCTpanmoHHOe 00OpynoBaHuEe (OpPMUPYETCS B COOTBETCTBUM C TPUHIUIIOM MHHUMAIBHOM
JOCTaTOYHOCTH UM OOECleyrBaeT IOCTAaHOBKY IE€PEUYMCICHHBIX B IporpamMme Mo (U3MKE KIIOYEBbIX
JIEMOHCTPAIMN /ISl MCCIEOBAHUS M3YYaeMBIX SIBICHUI M MPOIECCOB, IMIMPHUECKUX U (PyHIaMEHTaIbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHECHHH.

JIaGopartopHoe 00OpynOBaHHME Ui YYCHHUYECKUX MPAKTHUECKUX padoT (opMupyercs B BHUIC
TEMaTUYeCKMX KOMIUIEKTOB M oOecreuuBaeTcs B pacyére OJHOr0 KOMIUIEKTa Ha JBYX OOydYaroLIUXcCs.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH IMOCTPOEHBI HA KOMILIEKCHOM
MCIOJIb30BAaHUU aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B BUJIE
U POBBIX TA0OPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBJISIOTCA:

e (opmupoBaHuE MHTEpECA U CTPEMJICHHS O00YyJarolMXCs K HAYyYHOMY M3yYEHUIO PUPOJIbI, pa3BUTHE

WX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

® pa3BUTHE MPEJICTABIEHUH O HAyyHOM MeETOJie MO3HaHHUA U (OPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3yjibTaTa M3y4yeHHUS OCHOB CTPOEHHUS MaTepuH U
(yH1TaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opmMupoBaHHE YMEHUU OOBSICHSATH SIBICHHUS C HMCIOJIb30BaHHMEM (PU3MUECKUX 3HAHUN W HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTABICHUIN 0 posid (PU3MKH AT Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
Y TEXHOJIOTHUM.

JlocTmkeHne 3THX 1Lieneil obecreunBaeTcsl peleHueM CIeAyoIMX 3ajad B MpOIecce U3yueHus Kypca

¢u3MKK Ha ypOBHE CpeHEro o0IIero 00pa3oBaHUs:

e 1puoOpeTeHHe CHUCTeMbl 3HaHUN 00 OoOmMX (U3MYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX, TEOPHSX,
BKITIOYAss MEXaHUKY, MOJEKYSIPHYIO (DU3HKY, IJIEKTPOJUHAMUKY, KBAHTOBYIO (DM3UKY W DJIEMEHTHI
acTpo(hU3HKH;

e (opMHUpOBaHHE YMEHUH MPUMEHSITh TEOPETUUCCKUE 3HAHUS JUIsT OOBSCHEHUST (PU3NIECKUX SBJICHUN B
MIPHUPOJIE U ISl IPUHSITHS TPAKTUICCKUAX PEIICHU B TIOBCEAHEBHOM KU3HM,

® OCBOCHME CIIOCOOOB pELICHMs Pa3IMUYHBIX 3a7ad C SBHO 33JaHHON (pu3Mueckol Mojenblo, 3ajad,
M0JIPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3AaHNe (PU3NUECKON MOJIENH, aIEKBAaTHON YCIIOBHSM 3a]1auH;

® TOHWMaHHE (PM3UYECKUX OCHOB U NMPUHITUIIOB JACHCTBHS TEXHUYECKUX YCTPONCTB U TEXHOJIOTHUECKUX
MIPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOILYIO CPELY;

® OBJQJCHHE METOAAMU  CAMOCTOATENBHOTO  IUIAHUPOBAHMA U TNPOBENEHHUS  (U3UUECKUX
SKCIEPUMEHTOB, AaHalu3a W MHTEpIpeTauud HH(POpPMaluH, OIpeleseHHs] JIOCTOBEPHOCTH
MOJTyYEHHOTO pe3yJIbTarTa;

® CO3/IaHME YCIIOBHU JJIsl pa3BUTHUS YMEHHI TPOEKTHO-UCCIIEIOBATEIHCKOM, TBOPUECKOUN IEATEILHOCTH.



Ha u3yuenue ¢usuxu (6a30BbIi ypOBEHB) Ha YpPOBHE cpenHero obmiero oOpa3oBaHusi oTBoguTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipemiaraemselii B mporpamme 1o (U3MKE MepedeHb JaOOpaTOPHBIX M MPAKTUYECKUX PaldOT sBISETCA

PEKOMEH/IOBAaHHBIM, YYHUTENb JIeaeT BBIOOP MPOBEACHUS JIAOOPATOPHBIX pPabOT U ONBITOB € YYETOM
VH/IMBUYAJIbHBIX OCOOCHHOCTEH 00yJarOInXCs.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
®uznka — Hayka o npupoje. Hayuneie MeTo/1bl O3HAaHUS OKpYyXarouero Mupa. Poib skcriepuMeHTa u
TEOPHH B MpOIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue (usnueckux siBIeHUH u mpoueccoB. Hayunble rumoressl. Dusnueckue 3aKOHBI U
Teopuu. ['paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUA.

Ponp u mecto ¢usuku B (popMHpOBaHMM COBPEMEHHOW HAay4YHOH KapTHHBI MHpa, B IMPAKTHUYECKOM
NEeITEIbHOCTH JIIOACH.

Jlemoncmpayuu
AHanorobie u U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATINKH.

Pasznea 2. MexaHuka
Tema 1. Kunemamuka

Mexanndeckoe JBUXKCHUC. OTHOCUTEIBLHOCTh MEXaHHYECKOIO JBUXXCHUA.

Cucrema orcuéra.
Tpaexropus.

[Tepemernienue, ckopocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MAaTepUaIbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. CllojKeHre IEpEeMEIICHUI U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NPSIMOJMHEHHOE IBHKCHHE. | papuKkyd 3aBUCHMOCTH KOOPAHMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U MEePEMEIIeHUs MaTepUaIbHOM TOUKH OT BpEMEHHU.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO TaICHHS.

KpuBonuneiinoe aBmkeHue. JIBMKeHHE MaTepHAbHOM TOYKH MO OKPYXHOCTH C TOCTOSHHOHW TIO
MOJYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEHMHAsA CKOPOCTb.
LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

TexHUYeCKUEe YCTPOMCTBA M TMPAKTHUECKOE MPUMEHECHHE: CIUIAOMETp, JBMKCHUE CHAPSIOB, ICIHBIC H
peMEHHBIE TIepeIayu.

Jlemoncmpayuu

Ilepuonq wu wacrora oOpaleHus.

Mogenb cucTeMbl OTCUETA, MILTKOCTPALis] KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBUKCHHUS.
[Ipeo6pa3oBanue ABMKEHHUM C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue aBukeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

Hanpasrienue ckopocTH Mpu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUSI C LIEIbIO ONpeIeJIeHHs] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHMSI MEXIy MYTAMH, IMPOHJCHHBIMU TEJIOM 3a IIOCIIEIOBATENIbHBIE pPaBHbIE

MIPOMEXKYTKH BPEMEHH PH PABHOYCKOPEHHOM JIBUKEHHH C HAYAJIIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.
N3yuyenue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa
[Tpuniun otHocuTensHocTH ["anunes. [lepoiii 3akoH HeroToHa. MIHEpUManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepnosunuu cui. Bropoii 3akoH HeloToHa 11 MaTepuanbHOW TOUKH.
Tpetuii 3akoH HproTOHA 11711 MaTepHaibHbIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Bunel TpeHus (1mokosi, ckosbxeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb>)KEeHUSI U cuia TpeHus mnokosd. Kosadduuuent tpenus. Cuna cONpOTUBIEHUS NMPU JBUKEHUH Tela B
KHUJKOCTU WIH rase.

[ToctynarenbHoe U BpaliareiabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBHs paBHOBECUS TBEPIOIO TEIA.

TexHuueckue ycTpoCcTBa M MPAKTHYECKOE IMPUMEHEHHE: MOAIIUIHHUKY, JIBM)KEHHUE HMCKYCCTBEHHBIX
CILyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIECHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

Nsmepenue cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT Jie(opMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHUII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTo Tena. Buabl paBHOBecuSI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3UHOBOM 00pasiie, OT UX
nedopmariiu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPJOrO TeJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynec mMaTepuanbHON TOYKHU (TeNa), CUCTEMBI MaTepUabHBIX TO4EK. VIMIyNIbC CHIIBI U M3MEHEHUE
UMITyJIbCa TeJa. 3aKOH COXPAHEHUs UMITyJibca. PeakTUBHOE IBUYKEHUE.

Pabora cribl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprust MarepraabHOM Touku. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[TorennmaneHast sHeprusa. [loTeHuumanbHas SHEprus ynpyro Ae(GOpPMUPOBAHHOM  MPY>KHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanpHble M HEMOTEHIMAIbHbIE CHIIBL. CBsI3b PabOThl HENOTEHIMAIbHBIX CHJI C HM3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHSL.

TexHnuyeckue yCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHE: BOJAOMET, KONEp, MPYKUHHBIM MHUCTOJIET,
IBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexon nmoTeHNIMAIbHON YHEPTHH B KHUHETUUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3U pabOTBl CHUJIBI C W3MEHEHHEM MEXaHWYEeCKOM OHHEpPruu Tejla Ha MpuMepe
pacTsKEHUS PE3UHOBOTO KIyTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa 1 TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TTOJIOKEHHUS MOJIEKYIISIPHO-KUHETHIECKON TEOPHH U UX OMBITHOE 000CHOBaHME. bpoyHOBCKOE
neuxkenne. uddys3us. Xapakrep IBIKEHUS U B3aMMOACHCTBHSI YacTHI] BellecTBa. MoJenu CTpOeHHUs Ta30B,
KHUIKOCTEH M TBEPIBIX Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX Mojenei. Macca u pa3mepsl
Moutekyn. KonnuectBo BemectBa. [loctosinaast ABorazpo.

TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKONW TEOPUU UEaTbHOTO rasa.
AOcomtoTHas TeMIeparypa Kak Mepa CpelHed KMHETHYEeCKOW SHEpPruu TEeIIOBOTO JBMKEHHUS YacTHIl Tasa.



[lIxana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kuanelipona. 3akon JlanbToHa.
W3omponeccyl B HA€aIbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BemecTBa. ['paduueckoe mpencraBieHue
M30TPOLIECCOB: U30TEpMa, H30X0pa, n300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, J0Ka3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJEKyll OpraHUYeCcCKUX
COCIMHECHUM.

OnpiTel 10 AU PYy3Un KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Mopeinb, HIUTFOCTPUPYIOLLAsl TPUPOY AaBJICHUS ra3a Ha CTEHKHU COCya.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Onpenenenre Macchl BO3lyXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATBHI, TaBJICHUS U
TeMIlepaTypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMEeTPaMU COCTOSTHUS Pa3peXEHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunamMuyeckass cuctema. BHYTpeHHSSE SHEprHsl TEPMOIMHAMUYECKOH CHCTEMBI W CHOCOOBI €&
u3MeHneHnusa. KonnuecTBo TerwioTel U padoTta. BHyTpeHHsISI SHEpPrus OAHOATOMHOIO HAEaTbHOro raza. Buabl
TEeIUIoNEepe1aun: TEIJIONPOBOJHOCTh, KOHBEKIINS, N3ITydyeHHUE. Y IesbHas TeII0EMKOCTh BemecTBa. KoanuecTBo
TEIUIOTHI MIPH TEIUIONEpeaaye.

[Tonstue 06 agmabaTHOM mporecce. llepBeiii 3aK0H TepMoaUHAMHKHU. [IpUMEHEHHE TIEepBOro 3aKoHa
TEPMOJUHAMUKY K u3omnporeccam. [ paduyeckas uHTepriperanus paboTsl rasa.

Bropoii 3akoH Tepmoannamuki. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TernnoBsie mammubl. [IpuHIUOBL AeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBaHus SHEPTUM B TEIJIOBBIX
MammHax. Koagpdunuent noneznoro aeiictBusi terioBod MamuHbl. [{ukn Kapno u ero kosdduument
MOJIE3HOTO AEUCTBUS. DKOJIOrHYECKHE MPOOIEMBbI TEIJI0IHEPTETUKY.

TexHunyeckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHUE: JBUraTellb BHYTPEHHETO CropaHusi, ObITOBOM
XOJIOUJIBHUK, KOHJUIIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpPEHHEH SHEpruM Tejla MpU COBEPUICHWH pabOThI: BBUIET MPOOKU M3 OYTBUIKU TOA
JIEUCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3¢upa B JJATYHHOU TpyOKe MyTEM TpeHHUs! (BUICOEMOHCTPAIIHS).

V3MeHeHMne BHYTpEHHEH sHEprun (TeMIiepaTypsl) Teja Ipu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYLUIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUTaTelsl.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecammniuie cocmoanus eeujecmea. DPazosvie nepexool

[TapooOpazoBanue n koHneHcauus. Mcnapenue u kumeHue. AOGCONIOTHAS M OTHOCUTENbHAs BJIAYKHOCTb
Bo3ayxa. HaceimenHslit map. YaenpHas Tersora napoodpazoBaHus. 3aBUCUMOCTh TEMIIEpAaTypbl KUIIEHUS OT
JaBJICHUSI.

Teépnoe temo. Kpucrammueckne u amopdHbie Tema. AHU3OTPOINHSI CBONCTB KpHCTALIOB. JKumakue
kpuctaynsl. CoBpeMeHHble Marepuanbl. llnaBnenume m kpucramumzauusa. YJenbHas TEIUIOTa IUIABICHUS.
CyOmmmartusi.

YpaBHeHHE TEIIOBOIrO OanaHca.

TexHuuyeckue ycTpolcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETpP, KaJIOpHUMETD,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UM CJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1APOB.

Kunenue npu NOHWKEHHOM JaBICHUU.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habntonenne HarpeBaHus U MJIaBICHUS KPUCTATHYECKOTO BELIECTBA.



JleMOHCTpanust KpUCTaJLIOB.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol
N3MepeHre OTHOCUTENBHOM BIAXXHOCTH BO31yXa.

Paznen 4. DiekTpoanHaMuKa

Tema 1. Inexmpocmamuka

DnekTpuzanust Tel. ONeKTpuyeckuil 3apsia. JlBa BuJa dSIEKTpUYECKHX 3apsAnoB. [IpoBogHukw,
JUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. TouyeuHblld 37€KTpUYECKUN 3apsii. DJIEKTPUUECKOE IOJeE.
HamnpsixkénHoctes  anekrpuyeckoro mnojs. [IpuHOMn — Cynepno3unmMM — 3JIEKTpUYECKUX nosied. JIuHum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MO,

PabGora cun »snextpoctaruueckoro mousd. Ilorenmuman. PasnHocte mnortenuuanos. IlpoBoanuku u
JURJIEKTPUKHU B DJIEKTPOCTATUUECKOM IT0JIe. J{naneKkTpruyeckas IpoOHUIaeMOCTb.

OnektpoémkocTh. KoHzeHcaTop. DJIEKTpOEMKOCTh IUIOCKOIO KOHJIEHCATOpA. DHEPrus 3apsKEHHOTO
KOHJIEHCATOopa.

TexHuueckue  ycTpolcTBA M MPAKTUYECKOE  MPUMEHEHHE:  BJIEKTPOCKOI,  JJIEKTPOMETD,
ANEKTPOCTATUYECKAsl 3allliTa, 3a3€MJIEHHUE 3JIEKTponpuOOpOB, KOHAEHCATOp, KOMMPOBAJIBHBIN amnmapar,
CTPYHMHBII IPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO U MPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

B3anmopeiicTBre HaAEKTPU3OBAHHBIX TEJI.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DNeKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTPUKHU B DJIEKTPOCTATUUECKOM I1OJIE.

3aBUCUMOCTB AIEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOPA OT IJIOIIAIN [IJIACTUH, PACCTOSHUS MEXI1Y HUMU
U AUDJIEKTPUUECKOM MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmosannvwtii nekmpuyeckuit mok. Toku é paznuunvix cpedax

DNEeKTPUYECKU TOK. YCIOBHUSI CYLIECTBOBAHMS 3JEKTPUUYECKOTO Toka. McTrounuku toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpsixenune. 3akon Oma ai1g y4acTka Henu.

DNEeKTpUUECKOe CONpPOTUBJIEHHME. YIEIbHOE  CONpOTHBIEHME  BemiectBa. llocnenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIenna. MoImHOCTh 3IEKTPUYECKOTO TOKA.

DNEeKTpOABMAKYIAs CUJIa U BHYTPEHHEE COINPOTHBJICHHE HCTOYHMKA TOKa. 3akoH OMa i MOJHOU
(3aMKHYTOI) 251ekTprueckoit menu. KopoTkoe 3aMbIkaHUeE.

DNEeKTpOHHAsT MPOBOJUMOCTH TBEPIABIX METAIOB. 3aBUCUMOCTb CONPOTHUBIICHHUS METAJUIOB OT
Temreparypbl. CBEpXITPOBOIUMOCTb.

DneKkTpuyecKuil TOk B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[HonynpoBonuuku. CoOcTBeHHass M NpPUMECHas IMPOBOJMMOCTb MOJYNPOBOJHUKOB. CBoiicTBa p—n-
nepexoa. [lomynmpoBoJHUKOBBIE TPHOOPEI.

DNeKTpUYeCKU TOK B pacTBOpax M pacilaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs IAUCCOIUALIMS.
DneKTponus3.

DneKTprYecKnil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENBHBIN pa3psaa. Monnus. [lna3ma.

TexHuueckue ycTpoMCTBAa M MPAKTUUECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKHU
TOKa, JJIEKTpOHAarpeBaTelibHble NPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKYyMHBIH JHOJ, TEPMHUCTOPHI H OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN AHO]I, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.



3aBUCUMOCTh COMNPOTUBICHUS IMIUHAPUYECKUX TMPOBOAHUKOB OT JUIMHBI, IUIOUIAJU IOIEPEUHOTO
CeueHHs U MaTepuana.

CMermanHOe coeIMHEHHE MTPOBOIHUKOB.

[Ipsimoe u3MepeHue ANEeKTPOABIKYIIEH cuibl. KOpoTkoe 3aMblkaHHME TaJbBaHHMUYECKOTO AJIEMEHTa U
OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTh COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psii u IpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSAS TPOBOIUMOCTD JTUOIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

W3yuenne cMEmaHHOTO COSAMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpoaABMKYIIECH CHUIIbl MCTOYHMKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUSL.

HaGmonenue anekrpoinusa.

MesknpeamMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCYIIECTBISETCS C YYETOM COIEPIKATEIHHBIX
MEXIPEIMETHBIX CBsI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Freorpaduu U TEXHOJIOTHH.

Meswcnpeomemmusvie nonsamus, CBI3aHHBIE C U3yYCHHEM METO0B HAyYHOTO MMO3HAHUS: SBJICHUE, HAYYHBIH
dakt, runoresa, Gpunveckas BeIMUMHA, 3aKOH, TEOpHs, HAOII0IeHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIETb,
U3MEpeHHe.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHH, uHelHas GyHKIus, napadona, runepOoina, ux rpapuku
U CBOWMCTBAa, TPUTOHOMETpPHYECKHE (YHKIMHU: CHHYC, KOCHHYC, TaHTE€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH HA OCH KOOPJIUHAT, CJI0KEHHE BEKTOPOB.

Buonoeusn: mexaHmueckoe IBW)KEHHE B JKUBOW mpupone, auddysus, ocMoc, TEIIOOOMEH >KUBBIX
OpraHu3MOB (BU/bI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DIEKTPUUECKIE SBJICHUS B KUBOU MIPUPOJIE.

Xumus: ITUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJISIpPHAS
Macca, TEIUIOBbIE CBOMCTBa TBEPABIX Tell, JKUIKOCTEHM U Tra30oB, JJIEKTPUYECKUE CBONCTBA METAJIOB,
AIIEKTPOIUTUIECKAS TUCCOLIMAINS, TATbBAHHKA.

I'eozpaghus: BnaxxHOCTh BO3yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHWE JBWKCHHWH C HCIOJIH30BAHHEM MEXAHHM3MOB, YUET TPEHHS B TEXHUKE,
MOJIIIMITHUKY, MCIIOJB30BAHUE 3aKOHA COXPAHEHUS HUMIYJIbca B TEXHUKE (pakeTa, BOAOMET U JpyTue),
JBUTATENIb BHYTPEHHETO CTOpaHWs, 1MapoBas TypOWHA, OBITOBOW XOJIOMWJIBHUK, KOHIAMIIMOHEP, TEXHOJIOTUH
MOJyYeHUs] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCI€ HAHOMATepUaloB, M  HAHOTEXHOJIOTUH,
AJIEKTPOCTaTHYECKass ~ 3alluTa,  3a3eMJICHHE  JJIEKTPONPHOOpPOB,  KCEPOKC,  CTPYWHBIM  TPUHTED,
3JIEKTpOHArpeBaTebHble MPUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI, raJIbBAHUKA.

11 KJIACC

Paznen 4. DuekTpoamHaMuka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUA

[TocrossHHBIE MarHuTHL. B3auMoaencTBue NOCTOSIHHBIX MarHuTOB. MarHutHoe nosie. BeKkTop MarHuTHOM
MHAYKOWA. [IpyHIMO Ccyneprno3uiuu MarHWTHBIX NoJIed. JImHMM MarHuTHOM wHAyknuu. KaprtuHa nvHMI
MarHUTHOM MHAYKIIMH MOJISl TOCTOSHHBIX MarHUTOB.

MarnuTHoe mojie TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHAYKIIMM MarHUTHOTO TIOJS JUTMHHOTO
NpsIMOTO TPOBOJHHMKA M 3aMKHYTOIO KOJIBIIEBOTO IIPOBOJIHMKA, KaTylIKM ¢ TokoMm. OmbIT DIpcrena.
B3anmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOJlyJlb M HalpaBlICHUE.

Cuna JlopeHiia, €€ MoayJib M HalpaBlieHUE. J|BUKEHHUE 3apsHKEHHON YacTHUIIbI B OJTHOPOJHOM MarHUTHOM
nonie. Pabota cunsl JlopeHra.

SIBrieHME HNEKTPOMArHUTHOM MHAYKUIHMH. [TOTOK BEKTOpa MArHUTHOM WHIYKLIHMHU. DJIEKTPOIABHUKYIAS
cuJia UHAYKIHMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKIuU Dapajes.

BuxpeBoe snekTpuueckoe mosie. DIEKTPOABUKYINAS CUJIa MHAYKIMH B IMPOBOAHUKE, ABUKYIIEMCS
MOCTYIATENbHO B OJHOPOJIHOM MarHUTHOM MOJI€.

[IpaBuio Jlenna.



NHykTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOBUKYILAS CHIIa CAMOMHTYKIUU.

DHeprusi MAarHUTHOTO TOJISl KATYIIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIeE.

TexHu4ecKkue yCTpOMCTBA W TPAKTUYECKOE IPUMEHEHHE: IMOCTOSHHBIE MArHUTHI, JJICKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEHU JIEMEHTAPHBIX YACTHUIl, UHAYKIITHOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIuHUY MHIYKIIUY MAarHUTHOTO MOJISL.

B3aumMopeiicTBre 1BYX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HerictBue cuibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBneHue NEKTPOMArHUTHON UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO IOTOKA.

SIBneHne caMOMHTYKITHH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydyeHre MarHUTHOTO TOJISt KaTYIIKHA C TOKOM.

UccnepnoBanue neCTBUSI TOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBlIeHUS AIEKTPOMArHUTHOM WHIYKIIHH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONEOAHUA

KonebarenbHas cucrema. CBoOOAHBIE MeXaHUYecKue KojeOanus. ['apmonnueckue konebanus. Ilepuos,
4yacToTa, amIuiuTyna U Qaza kosneOaHui. [lpyxuHHBIH MadgTHUK. MareMaTH4eCKUl MasTHUK. YpaBHEHHE
rapMoHu4ecKux kosnebanuii. [IpeBpaienne s3Hepruu npu rapMOHUYECKUX KOJEeOaHUSX.

KonebarenbHbiit KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHHS B HICATbHOM KOJeOaTelIbHOM
KOHTYpe. AHAJIOTHs MKy MEXaHUYECKHUMHU U 3JIEKTPOMAarHUTHbBIMM Kosebanusamu. @opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATBHOM K0JIE0aTEIbHOM KOHTYPE.

[IpencraBnenue o 3aryxarouux kojeOaHHsIX. BbIHyXIeHHble MexaHUueckue KonebaHus. Pe3onaHc.
By I€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUSI.

IlepemennsbIit Tok. CUHYCOMIAIbHBINA IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JefCTBYyIOIeE 3HAUEHHUE CUIIBI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. IIponsBoacTBo, nepenadya U MOTpeOIeHHE 3IEKTPUUECKON SHEPrHH. DKOJIOTHYECKHe
PUCKH TpU NPOM3BOACTBE 3JIEKTpo3Hepruu. KynbTypa HCIONB30BaHMSI AJIEKTPOIHEPTMH B TOBCETHEBHOM
KU3HU.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHE: JJIEKTPUYECKUH 3BOHOK, TE€HEpaTop
IIEPEMEHHOT0 TOKa, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KojaeOaTeabHONU CHCTEMBI (MIPYKUHHBIM WM MaTeMaTHUECKUI MasTHUK).

Hab6mronenune 3aryxaronmx Kojie0aHu.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJIEOAHUH.

Ha6mronenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmorpaMMbl  (3aBUCMMOCTH  CUJIBI TOKAa W HANpsOKEHUS OT BpPEMEHHM) JUIS 3JIEKTPOMArHUTHBIX
KOJIeOaHUH.

Pe3onanc npu nocnenoBaTeaIpHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH U KOHJEHCATOpa.

Mogens TMHUY 3IIEKTPOIIEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IEPHOAA MAJIBIX KOJIeOaHUi rpy3a Ha HUTH OT AJTMHBI HUTH M Macchl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIETH U3 ITOCIIEJ0BATEIbHO COCIMHEHHBIX KOHIEHCATOPA, KaTyIIKH 1
pesucropa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL



MexaHuueckrue BOJHBI, yciaoBusi pacrnpoctpaHeHus. Ilepuon. CkopocTh pacnpOoCTpaHEHUs M AJIMHA
BOJIHBL. [lonepeunslie u npo1oabHbIe BOIHBL. MIHTephepeHus u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHuTHHIE BOJIHBL. YCIIOBUSL W3JIydEHHUs DJJICKTPOMAarHMTHBIX BOJH. B3auMHas opueHTanus
BektopoB E, B, V B oanexkrpomarHuTHoOi BoaHe. CBOHCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
npejoMIIeHue, nojspuzanus, tuppaxuus, narepdepernns. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 35eKTpoMarHuTHBIX BOJIH. [IpMeHeHHe 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBs3U U TeNeBUACHUA. Pagronokanys.

DNEeKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHnyeckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHE: MYy3bIKAJIBHBIE HHCTPYMEHTBI, YIbTPa3BYKOBas
JMAarHOCTHKA B TEXHUKE M MEAHIIMHE, paiap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebuomieecs Te0 Kak HCTOYHUK 3BYKA.

Habnronenune oTpaxeHus ¥ MPEeTOMIICHUS MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILJIMUTYIOM U 4aCTOTOW KosleOaHU.

HccnenoBanne CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTpPaKEHHME, IMPEJIOMIIEHUE, MOJspHU3aLus,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerprueckas onrtuka. IIpsamonuHeliHoe pacnpocTpaHEeHHE CBeTa B OMHOpPOIHOW cpene. JIyd cera.
ToueyHblil HICTOYHUK CBETA.

OtpaxxeHnue cBera. 3aKOHbI OTpakeHus ceta. [locTpoenue n300paxeHui B JIOCKOM 3epKalle.

[Ipenomiienne cBera. 3akOHbI MpeIoMIIeHUsS cBeTa. AOCONIIOTHBIN moKa3aTenpb npesnomieHud. [lonHoe
BHYTpEHHee oTpaykeHue. [IpeaenbHblil yroi MoJIHOro BHyTPEHHETO OTPaKEHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. LIBer.

CoOuparomue u paccenBaronye JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHHE M ONTHYecKas CHuiia
TOHKOM snH3bl. [locTpoeHne m300paxkeHWil B coOuparommMx W paccenBarolMx JuH3ax. dopmysia TOHKON
JIMH3bI. Y BEJIMYEHUE, 1aBaeMOE JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast onrtuka. WHTepdepenuus cBeta. KorepeHTHblE HCTOYHHUKH. YCIOBUS HAOMIOACHUS
MaKCHUMYMOB U MUHUMYMOB B HHTEP(PEPEHLIMOHHON KapTHHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakius csera. [udpakiuuonHas pemérka. YciioBue HAOMIOIEHHs TJIaBHBIX MaKCHUMYMOB MpHU
NaJeHUH MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Tonapuzanus ceera.

TexHunueckue ycTpoilcTBa M MpPaKTUYECKOE MPUMEHEHME: OYKHM, Jiyna, (oToammapar, MpPOEKIMOHHBIHN
anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA, MOJIIPOU.

Jlemoncmpayuu

[IpsmMonnHeitHOE pacnpocTpaHeHHe, OTpaKEHHUE U NpeoMiieHne cBeta. OnTudeckre npuoopsl.

[TonHoe BHYTpeHHEe oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOMCTB M300paykeHUI B JTMH3AX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

HaGmonenue unatepdepeHIim cera.

Ha6mronenue qudpakiumum cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHune cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIIOHHON PEIIETKY.

HabntoneHue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

W3mepenue nokasaress IpeJoMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB U300payKEeHHIA B JIMH3AX.

HaGmronenue qucnepcuu cBerta.



Paznen 6. OcHOBBI crienAJIbLHOM TEOPUH OTHOCUTEIbHOCTH
I'paHnuubsl  NPUMEHMMOCTHM  KJIacCHMYeCKOM — MmexaHukd.  [locTynarsl  ceUMaJbHOM — TEOpPUHU
OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTb MOZYJSI CKOPOCTHM CBETa B BaKyyMme, IPHHIMII OTHOCUTEIBbHOCTH
OlHIITEHHA.
OTHOCHTENBHOCTH OJHOBPEMEHHOCTHU. 3aMeVICHNE BPEMEHU U COKPALCHUE JUITUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13p MaccChl C DHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTUILbI. DHEPrUs MOKOS.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemernmol kearnmoegoii onMuKu

®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTre u uccnenoBanue porordpdexra. Onbitel A. I'. CroneroBa. 3akonsl porodddexra. YpaBHeHHE
OiiamreriHa st porodrddexra. «KpacHas rpanuna» Gporodrddexra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpoiicTBa M TPAKTUYECKOE TNPUMEHEHHUE: (POTOIIEMEHT, (POTOJATUYUK, COIHEUHAsS
Oarapesi, CBETOAMO.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GpoTodddekra.

CBeTOoauOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccestHuro o -gactuil. [lmanerapHas Moaens aToMma.
IToctynatsl bopa. M3nydyenue u morsoiieHue (pOTOHOB MPHU MNEPEXOA€ aromMa ¢ OJAHOTO YPOBHsS SHEPrHMM Ha
npyroii. Buasl cniektpoB. CriekTp ypOBHEN SHEPrUM aToMa BOJI0pO/a.

BonnoBele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Jyann3M.

CrioHTaHHOE M BBIHY)KJEHHOE HU3JTyuyEHHE.

TexHnuyeckue ycTpolcTBa M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIBHBIN aHanu3 (CIEKTPOCKON), Jas3ep,
KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

HabutoieHue nuHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOLINE CIIOXKHOCTh CTPOeHUs sapa. OTKpbITHE PaAMOAaKTUBHOCTH. OTBITHI
Pesepdopna mo ompemeneHuio cocraBa paanoaKTUBHOTO wu3iydeHus. CBoicTtBa anb(da-, Oera-, ramma-
n3NydyeHus. BnusiHue pairoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpbiTue TpoTOHa W HelTpoHa. Hyknonnas mopens sanapa ['eiizenOepra—MBanenko. 3apsan sapa.
MaccoBoe uncio sapa. M3oTomns!.

Anbda-pacnag. IIEKTPOHHBINA U MMO3UTPOHHBIN OeTa-pacnaj. ['aMma-u3nydeHue. 3aK0H paIMOaKTHBHOTO
pacmana.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SAnepHsle peakuuu. JleneHre U CUHTES SEP.

Anepupiii  peaktop. TepmosimepHbiii cuHTe3. [IpoGnemMbl W TEPCHEKTHUBBI SACPHONM SHEPrETHKHU.
DKOJIOTHYECKHUE aCEeKThI SIACPHON YHEPTEeTUKH.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MGTOI[I:I HaGJIIO,Z[eHI/ISI " perucTpanuu 3JICMCHTAPHBIX YaCTHII.
dyH1aMeHTaJIbHBIE B3aMMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTHHBI MUDA.



TexHudeckue yCTpPOWCTBA M IIPAaKTUYECKOE NPUMEHEHHUE: IO3UMETp, KaMepa BuibcoHa, saepHBIN
peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUU M ACTPOPUZUKH

Dranbl pa3BuThs actpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE ACTPOHOMUH.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, KX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Conuue. ConHeuHass akTUBHOCTh. Mcrtounuk sHeprum CosHila W 3BE31. 3BE31bI, UX OCHOBHBIC
XapaKTEePUCTUKU. J(uarpaMma «CHEeKTpaldbHBIM KJIACC — CBETUMOCTBY». 3BE3/IbI TJIABHOW MOCIE0BATEIBHOCTH.
3aBUCHMOCTbh «Macca — CBETUMOCTb» ISl 3BE3]l TJIAaBHOW IOCJIEN0BATEIBHOCTU. BHyTpeHHEee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUSI O IPOUCXO0KACHUH U 3BOoNUK COJTHIIA U 3BE3/. DTaIlbl )KU3HU 3BE3]T.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u neukenue Connna B ['anmaktuke. Tumbl rajgakTuk.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa06na. Pa3beranue ramaktuk. Teopust bonbiioro B3poiBa.
PennkroBoe uznydeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl acCTpOHOMUMU.

Yuenuueckue nabnooenus

HaOmoieHnss HEBOOPY)KEHHBIM TJIa30M C  HUCIOJIB30BAHUEM KOMITBIOTEPHBIX IPWJIOKCHHUN IS
OTpe/ieNICHUs] TOJIOKEeHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3nus CeBepHOro
MOJIYIIAPUS U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lyrtu.

O0o0maroniee NoBTOpPeHUE

Ponb ¢u3MKM U acCTpPOHOMHUHU B SKOHOMHYECKOM, TEXHOJOTMUECKOM, COIIMATbHOW U STUYECKOU cdepax
NeSITeTLHOCTH Y€JI0BEKa, POJIb U MECTO (PU3UKU M aCTPOHOMUM B COBPEMEHHON HAYYHOW KapTUHE MHUpA, POJb
¢buznueckoil Teopun B (POPMHPOBAHUU MPEACTABICHUN O (PU3MUECKONW KapTUHE MHUpa, MECTO (PU3UYeCcKOu
KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O TIPUPOJIE.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCyIIECTBISIETCA C y4ETOM COJEPIKATEIIbHBIX
MEXIMPEIMETHBIX CBsI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemmnole noHsamus, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAYYHOI'O ITO3HAHUS: SIBJIEHUE, HAyYHBIN
dakt, runoresa, Gpusnveckas BeIMUNHA, 3aKOH, TeOpHs, HaOIIOIeHNE, SKCIIEPUMEHT, MOICTUPOBAaHUE, MOJIENb,
U3MEpEHHUE.

Mamemamuxa: peuieHHEe CUCTEMBbl YpaBHEHUW, TPUTOHOMETPUYECKUE (YHKIMH: CHUHYC, KOCHHYC,
TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIMU HA OCH KOOPJIHHAT,
CIIO)KCHHE BEKTOPOB, TPOHM3BOAHBIE JIIEMEHTAPHBIX (YHKIMIA, TPHU3HAKA TMOAOOHS TPEyroJbHUKOB,
ompeereHue TUTOMIAAN TUIOCKUX (Uryp u oobéma Ted.

buonocus: snekrpudeckue sBICHUS B KUBOHM MpHpoje, KolebaTenbHbIe JBIKEHUS B JKUBOU MPHUPOJE,
ONITHYECKUE SIBJICHUS B )KUBOW MIPUPOJIE, ICUCTBUE paIUalliH HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
00pa30BaHMs KPUCTATUINYECKON PEeIIETKH, CIEKTPAIbHBIN aHAIN3.

Teocpaghus: MarHUTHBIE TIOMIOCA 3EMIIH, 3AJI€KU MAarHUTHBIX PYA, GOTOCHEMKA 36MHOW MOBEPXHOCTH,
MPEACKA3aHUE 3EMIIETPSICEHUM.

Texnonozusi: TMHUM IEKTPONEPEIay, TEHEPATOP MEPEMEHHOI0 TOKA, AIEKTPOJBUTaTENb, NHIYKIIMOHHAS
neyb, pajgap, paauoNpuéMHHK, TeJIeBH30p, aHTeHHa, TtenedoH, CBY-meub, NpOEKIMOHHBINA ammapar,
BOJIOKOHHAS OIITHKA, COJTHEUHasi Oarapesi.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA



OcBoenue yaeOHoTO TipeameTa «Pu3rKa» Ha YpOBHE CpeIHEero 001ero oopazoBanusi (0a30BbIld YPOBEHbD )
JOJI’KHO O6€CH€‘II/ITB JOCTUIKCHUC CIICAYIOIHNX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX u MNPpECAMCTHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHs yueOHOro mpenMera «Du3nKa» TOJKHBI OTPakaTh TOTOBHOCTh U
CIOCOOHOCTh OOYy4aroIIMUXCsl PYKOBOACTBOBATbCS C(POPMHUPOBAHHOW BHYTPEHHEM NO3MLKMEH JHYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX OpHEHTAllM{, TMO3UTHUBHBIX BHYTPEHHUX YOEXKICHHUH, COOTBETCTBYIOLIMX
TPaIULMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIMPEHHUE )KU3HEHHOTO OIIbITa U OIbITA JAEATEIIbHOCTH
B IIPOLIECCE pean3al[ii OCHOBHBIX HAIIpaBJIEHUH BOCIIMTATEIbHON AESITEILHOCTH, B TOM YHCJIE B YAaCTH:

1) rpa:knaHcKoOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh T'PAXKIAHCKOW IMO3UIMKA OOYYAIOUIETrocs KaK aKTHBHOTO M OTBETCTBEHHOI'O WieHA
poccHiickoro oo1ecTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKIUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEJIBHOCTh B MHTEpPECAaX IPaKJaHCKOIro OOIIecTBa, y4acTBOBATH B
caMOyIpaBJIEeHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aUMOJCHCTBOBaTh C COLMAJIbHBIMM HMHCTUTYTAMH B COOTBETCTBMHM € HUX (DYHKIMAMH U
Ha3HAYCHHEM,;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKO J1eATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHUE K FOCYAAPCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUNCKUX YUEHBIX B 00JIACTH
(bU3MKU ¥ TEXHUKH;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAlLlMI0 U MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B IEATENBHOCTH YUEHOTIO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyIIEro;

4) 3cTeTUYECKOro BOCIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIIOUYasi 3CTETHUKY HAYYHOI'O TBOPYECTBA, MPUCYILIEro (pusmueckoin
HayKe;

5) Tpya0BOro BoCIMTAHMSA:

MHTEpEC K pa3uyHbIM chepam mpodeccuoHaTbHON AEATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (GU3UKOI 1
TEXHUKOM, YyMEHHME COBEpIIATh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccur U peaan3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U caMO00pa30BaHUIO B 00JIaCTH (PU3UKU HA MPOTKEHUU
BCeM KU3HU;

6) 3K0JI0rM4YeCcKOro BOCIIMTAHMS:

Cc(OPMHPOBAHHOCTh JKOJOTMUYECKOW KYJIbTYPHI, OCO3HAHUE TIJIOOATBHOTO XapakTepa 3KOJOTMYECKUX
po0em;

IUIAHUPOBAaHUE U OCYILECTBIEHHE JEHCTBUM B OKpYKAIOLIEH cpele Ha OCHOBE 3HAHUA Lienei
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciIpeHHe OMbITa JEATEIBHOCTH SKOJIOTMUECKON HAIIPaBJIEHHOCTH HA OCHOBE MMEIOUINXCS 3HAHUH 110
¢busuke;

7) HEHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMUPOBAHHOCTh ~ MHUPOBO33PEHHSA, COOTBETCTBYIOLIETO COBPEMEHHOMY  YpPOBHIO  pPa3BUTHS
¢bu3nveckoil HayKku;

OCO3HaHME LIEHHOCTH Hay4YHOM IEATEIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUEHUs (PU3UKU OCYILECTBIIATh
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO IEATENbHOCTh MHANBUIYAJIBHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



Ilo3naBaTenbHBIE YHMBeEPCAJIbHbIE YUeOHbIE e CTBUS
ba3oBble Jlornueckue AeicCTBHSA:

CaMOCTOSITENTLHO (POPMYITUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONpPEIEATh UEIH AEATEIIbHOCTH, 3a1aBaTh [MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3zpabarhiBaTh IIJIaH pEIICHUs NpoOiieMbl ¢ YYETOM aHalu3a UMEIONIMXCA MaTepUalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LEJISIM, OLIEHUBATh PUCKHU
IMOCJIEICTBUN NCATCIBHOCTH;

KOOPJIMHUPOBATh U BBHINOJHATH pabOTy B YCIOBUSIX PEaTbHOrO, BUPTYaIbHOTO MU KOMOWHUPOBAHHOTO
B3aHMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MMOHATHAMHI U METO1aMU (PU3UYECKOM HAYKH;

BIIQJICTh HABBIKAMHU YYCOHO-HCCIICIOBATEIBCKOM W TIPOSKTHOW JIEATCILHOCTH B oOnactu (DHU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITETBHOMY IOMCKY METOAOB pelleHHsl 3aqad (PU3UIEecKoro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMS;

BIIQ/IETh BUJIaMU JIESTEIBHOCTH I10 MOJIYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALNU, IPEOOPa30BAHUIO U
MPUMCHCHHIO B PA3JIMYHBIX YYEOHBIX CHTYAIMSIX, B TOM YHCJIC MPU CO3JaHUN YUICOHBIX MPOEKTOB B 00JIACTH
buzuKy;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIC CBSI3M W AaKTyaJIM3UPOBAaTh 3ajady, BBIABUTATh THUIIOTE3Y ¢
peuieHus, HaXOIUTh APIrYMEHTHI Ul 1I0Ka3aTeIbCTBA CBOUMX YTBEP)KICHUM, 3a7aBaTh MapaMeTpbl U KPUTEpUU
perieHus;

AHAJIM3UPOBATh MOJYYECHHbIE B XOJ€ PELICHMs 3alauyd pe3yJbTaTbl, KPUTUYECKH OIIEHUBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHbIE 33a4l B 00Pa30BATENbHON NEATEIHLHOCTH, B TOM YHCIE TPU
U3Y4YEeHUU (DU3HKHY;

JaBaTh OLEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO 00J1aCTh )KU3HEIEATETLHOCTH;

yMEeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]a4UH, TOMYCKAIOIINE albTepHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmueii:

BIIa/IETh HaBBIKAMH TMONY4YeHUS WH(GOpMALUU (PU3NIECKOTO COJIEPKaHUs U3 UCTOYHHKOB Pa3HbIX THUIIOB,
CaMOCTOATENILHO OCYIIECTBIIATH MOUCK, aHATU3, CHCTEMATH3aIlUI0 U UHTEPIPETAIINIO0 HHPOPMALIMH PA3THUYHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITNH;

UCIONIb30BaTh CpeACTBAa HWH(MOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHHWI IPrOHOMHKH,
TEXHUKH OE€30MacHOCTH, TUTHEHBI, pPECypcocOepeKeHHs, TPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30MMacCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOTO COAEpkKaHWsS B pa3idMYHbIX (Qopmarax ¢ y4€TOM Ha3HAYCHHUS
nH(pOpMaIUU U 1IEJIEBOM ayTUTOPUH, BRIOMPAsk ONTUMAIIbHYIO (POPMY MpeCTaBIeHUS U BU3yaIU3aIUH.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:
OCYILLIECTBIATH OOLIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JESATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUYKY 3PEHHUS C HUCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;
IIOHMMAaTb U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW M MHIMBHyalbHOH paboThI;
BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JCHCTBUH C Yy4€TOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH
Ka)KIOT0 WICHA KOJIJICKTUBA;



NPUHUMATh LEIH COBMECTHOW MAEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHHUPOBATH JEHUCTBHS IO €€
TOCTIDKEHHUIO: COCTABIISITh TUIAH NIEHCTBHH, pacmpeAessaTh pOJIH ¢ YU4ETOM MHEHHH yYacTHUKOB, O0OCYKIAaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHUBATh KAauyeCTBO CBOETO BKJIAJa W KaXJIOr0 YYacTHHKAa KOMaHIbI B OOIIMH pe3ysbTaT 110
pa3pabOTaHHBIM KPUTEPHUSIM;

npeJyiarath HOBBIC MPOEKTHI, OLICHUBATh MJCH C TO3HMIIMKM HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOU
3HAaYMMOCTH;

OCYIIECTBIISITh MIO3UTHBHOE CTPATErMYECKOE TIOBEJICHUE B PA3JIMUHBIX CUTYAIUsX, IPOSIBIATH TBOPUECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryisiTUBHbIE YHHBEpPCAJIbHbIE yUeOHbIE IeiicTBUS
Camoopranmszauus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO JEATEIBHOCTh B 00JacTH (U3MKH W acCTPOHOMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (DOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATCIIBHO COCTABJIATH IUIAH PCIICHHA paC‘IéTHI)IX N Ka4CeCTBCHHBIX 3aJa4, IIJIaH BBIIIOJIHCHUSA
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHU;

AaBaTb OLICHKY HOBBIM CUTYyallUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO dPYAULUN B 001acTH (PU3UKH, MTOCTOSHHO TMOBBIIIATH
CBOI 00pazoBaTENbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTH, OICHHBATh COOTBETCTBHUE
pe3yIbTaTOB LIEISIM;

BNIQJICTh HAaBBIKAMHM I[103HABAaTEIbHOW pe(diIeKcCMu Kak OCO3HAaHUS COBEpIIAeMbIX JACUCTBUHA U
MBICJIIMTCIIBHBIX IMPOLECCOB, UX PC3YJILTATOB U OCHOBaHHﬁ;

HCIOJIb30BaTh MPUEMBI pe(JIEKCHU ISl OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATDb PUCKH N CBOCBPEMCHHO MPUHUMATDL PCHICHUSA 110 UX CHUKCHUIO,

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

IIpUHHUMATh C€6$[, IIOHUMas CBOHU HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mpouecce mocTuKeHHS TUYHOCTHBIX PE3YJIBTaTOB OCBOEHUS MPOrpaMMBbl MO (U3UKE ISl YPOBHS
cpenHero o0mero o00pa3oBaHUsS |y OOYYarONIUXCS COBEPIICHCTBYETCS OMOLMOHAIBHBIM  WHTEJUICKT,
MpeInoararonmii copMUPOBAHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHMUMATh CBOE HMOILMOHAIBHOE COCTOSHHUE, BHUICTH
HaMpaBIIEHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHANIBHOM cephl, OBITH yBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CaMOKOHTPOIIb, YMEHHE NPHUHUMATh OTBETCTBEHHOCTh 33 CBOE
MOBEJICHNUE, CIOCOOHOCTh aNalTUPOBATHCA K SMOIIMOHATIHHBIM H3MEHEHHUSM M MPOSBIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIMH, BKIIOYAIONICH CTpeMJICHHE K JOCTIIKEHUIO IIeId M YCIeXy, ONTHMH3M,
HHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTB UCXO0OA N3 CBOUX BOSMO)KHOCTeI\/'I;

SMMATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh IMOIMOHAIBLHOE COCTOSIHUE JAPYTUX, YYUTHIBATH €r0
MIPH OCYIIECTBIICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTpAMBaTh OTHOILICHHS C JAPYTUMHU IOJbMH,
3a00TUTbHCA, TIPOSBIATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

NPEJMETHBIE PE3YJIbTATBI
K xonmy oOyuenns B 10 Kjacce mpenMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:



JEMOHCTPHPOBATh Ha TpHUMEpax pPoOJdb U MeCTO (U3UKH B (DOPMHPOBAHHHM COBPEMEHHON HaydHOU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U TEXHOJIOTHH, B IPAKTUYECKOU I€SITEIbHOCTH JIIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUs W3yYCHHBIX (HU3MUECKHX MOJeNeil: MarepualibHas TO4YKa,
WHEepLHaIbHAs CUCTeMa OTCYETa, a0CONMIOTHO TBEPIOE TeNo, HAeadbHBIA ra3, MOJAENU CTPOCHUS TIa30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN NEKTPUUCCKHUH 3apsig MU pelIeHUH (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKHE SIBICHUA (IIPOLECChl) M OOBSICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOEHHs BEIIeCTBA M IEKTPOJUHAMUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE, CBOOOIHOE Ma/IeHHE TeJ, IBH)KEHUE 110 OKPY>KHOCTH, HHEPLUS,
B3auMojieiictBue Tei, Aupdys3us, OpOyHOBCKOE ABMKEHHE, CTPOCHUE KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHE
o0BbEMa Ten mpu HarpeBaHUM (OXJIAKICHUH), TEIUIOBOE PAaBHOBECHE, MCIIApEHHE, KOHJEHCAIMs, IJIaBICHUE,
KPUCTAJUIM3AaLUsl, KUIICHHUE, BIaXKHOCTh BO3/lyXa, MIOBBILICHUE JIaBJICHUS I'a3a IIPU €TI0 HarpeBaHUU B 3aKPHITOM
COCYJE, CBSI3b MEXJy IapaMeTpaMH COCTOSHMS ra3a B M30Ipoleccax, 3JIEKTpU3alMs Tel, B3aUMOJCHCTBHE
3aps10B;

ONKCHIBATh MEXAHMYECKOE MBW)KEHHME, WCIONIb3Yysd (HU3WYEeCKUe BEIMYMHBI: KOOpIWHATa, IMYTh,
IIepEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, HUMIYJbC Tela, KHHETHYECKass DSHeprus,
MOTEHIIMAJbHAs SHEPrus, MexaHudeckas paboTa, MeXaHMYecCKas MOIIHOCTb, IMPH OMHCAHUU MPABHIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICT HCIIOJIb3YEMBIX BEJIHMUYMH, UX 0003HAYCHHS W €AMHUIBI, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIUE TaHHYIO (U3UYECKYIO BEIMYUHY C APYTUMU BEIUUYUHAMU;

OIMCHIBATh HW3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEI M TEIJIOBBIC SBICHUS, HCIONB3YS (U3NUIECKUE
BEJIMYUHBI: JIaBJICHUE Ta3a, TEMIEPATypa, CPEAHssT KUHETUUECKasi SHEPrUsl Xa0TUYECKOTO JBUKEHUS MOJIEKYIL,
CPEIHEKBapaTUYHasl CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUJIOThI, BHYTPEHHSS JHeprus, pabora rasa,
K03 (ULIMEHT OJIE3HOTO ACUCTBUS TEIJIOBOTO JBUTATENS; IPU ONUCAHUH MPABUIHHO TPAKTOBATH (PU3NUECKHI
CMBICJ HCIIOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHUS U €AMHMUILIBI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIUYUHAM;

ONMCHIBATh M3YYEHHBIE 3JEKTPUUECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE SIBJIEHUS (TPOILECCHI),
UCTONB3YS (DU3MYECKHE BEIWYMHBL SJICKTPUUECKUN 3apsl, DJEKTPUYECKOe IMoJie, HANpsHKEHHOCTH IO,
MOTEHLIMAJ, PAa3HOCTh MOTEHIUAIOB; TpPU ONUCAHUM MpPaBWIBHO TPaKTOBaTh (PU3MUECKUH CMBICIH
UCIIONIb3YEMBIX BEIMYWH, MX OOO3HAYeHWs] W EIUHUIIBI; YKa3bIBaTh (POPMYIBI, CBS3BIBAIOIIME TaHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMHU BEIUYUHAMU;

aHAJTM3UPOBaTh (PU3NYECKUE MPOLECCHI U SABJIEHU, UCTIONb3Ys (PU3NYECKHE 3aKOHBI U MPUHLUIBL: 3aKOH
BcemupHoro Ttiarorenusi, I, II u Il 3akonsl HproTOHA, 3aKOH COXpAaHEHUS MEXAHWYECKOW SHEPrUM, 3aKOH
COXpaHEHUs UMNYJIbCa, IPUHLHUI CYNEPIO3ULIUNA CUJI, IPUHLIUIT PABHOIIPABUS MHEPLIHAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KHHETHYECKYIO TEOPUIO CTPOEHHUs BEIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEAHEN KHHETUYECKOH
SHEPI'UHU TEIUIOBOTO JBMKEHUS MOJIEKYIN ¢ aOCOIIOTHOM TeMIlepaTypoi, IepBblif 3aKOH TEPMOJANHAMUKH, 3aKOH
COXPaHEHHUs DJIEKTPUUECKOT0 3apsaa, 3akoH KyroHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BHIPAKEHUE U YCIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NPHUHILMIIBI JIEHCTBUS MAlllWH, IPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3inyarh
yCJI0BHUS UX OE€30MAaCHOT0 MCIIOIB30BaHNS B TOBCEAHEBHOM KU3HH;

BBITIOJTHATH SKCIEPUMEHTHI IO MCCIIEOBAHUIO (PU3NYECKUX SIBJIEHUI M MPOLECCOB C HCIOIb30BAaHUEM
OpSIMBIX M KOCBEHHBIX H3MEpPEHHUH, mpu 3ToM (opMyIHpoBaTh NpolieMy/3aiady M THIOTe3y Y4eOHOro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 IMPEAJI0KEHHOT0 000pYyI0BaHMs, IPOBOJUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IBI;

OCYILECTBIISATh IMpsIMblE W KOCBEHHbIE M3MEPEHHsS (QU3UYECKHX BEIUYMH, IPH 3TOM BbIOUPATH
ONITUMAJIBHBIN CIIOCO0 MU3MEPEHHUS U UCIIONB30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUI;

HCCIIEIOBaTh 3aBUCUMOCTU MEXIYy (PU3NYECKUMHU BEIUYMHAMH C HUCIOJIb30BAHUEM MIPSIMBIX MU3MEPEHUH,
IpU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DMKCHpPOBATh PE3YyNbTAThl MOTYYECHHOW 3aBUCHMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE TaONHIl U TpaUKOB, JeaTh BBIBOBI [0 PE3yJIbTaTaM HCCIIEIOBAHNUS;

coOmogaTh TpaBuwiIa 0e30macHOro Tpyna IpPH MPOBEIEHUM HCCIENIO0BaHMM B paMKax y4eOHOro
AKCIIEPUMEHTA, Y4eOHO-HUCCIIEeIOBATENIbCKON U MPOEKTHOW NEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPHUTEIbHBIX
YCTPOMCTB U J1a00paTopHOro 000pyIOBAHHUS;

pemath pacuéTHbIe 3aJla4M C SABHO 33aJaHHOW (hU3MUECKON MOJIeNbl0, UCIONb3ys (PU3nUecKre 3aKOHbI U
MPUHIIMITEI, HA OCHOBE aHajM3a yCIOBHS 3aJadyd BBIOWPATh (DU3MUYECKYI0 MOJIENb, BBIACIATH (DU3MUECKHe



BEJIMYUHBI U (OPMYJbI, HEOOXOAMMBIE ISl €€ PEIIeHHUs, MPOBOIUTH PAcu€Thl M OICHUBATh PEAbHOCTH
MOJIYYEHHOT0 3HAUEeHUS (PU3HUECKON BEIUYUHBL;

peliaTh KaueCTBEHHBIC 3a7a4i: BBHICTPAUBATH JIOTUYECKU HEMPOTUBOPEUHUBYIO IETIOUKY PACCYKICHUHN C
OTIOPOM Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBJICHUS;

WCIIOJIb30BATh MPHU PEIICHUN YYeOHBIX 3a/1a4 COBPEMEHHbIC NH(POPMAIMOHHBIE TEXHOJIOTHH AJIs TIOUCKA,
CTPYKTYpUPOBAHHUS, HWHTEpPIpPETAllMd M TMpeACTaBlIeHUS Y4eOHON M HayyHO-NOMYJSpHOW HH(GOpMaLuy,
MOJIY9EHHOU U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MMOTy4aeMyt0 HH(pOpMAIIHIO;

MPUBOJIUTh TPHUMEPHl BKJIa/la POCCUHUCKUX U 3apyOSKHBIX YUYEHBIX-PU3UKOB B pa3BUTHE HAYyKH,
00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HaHMS MO (U3MKE B TIOBCEIHEBHOM KU3HU HJs OOecreyeHus
0€30MacHOCTH TpU OOpalICHUH C MPUOOPAMU M TEXHUYCCKUMH YCTPOMCTBAMH, ISl COXPAHCHHS 3OPOBBS U
COOJIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKPYKaIOIEeH Cpejie;

paboTaTh B TPYIIE C BBIMOJHEHUEM PA3IMYHBIX COIMATBHBIX POJICH, TIAHUPOBAThH PabOTy TPYIIIHI,
paloHaIbHO paclpelessaTh OO0S3aHHOCTM M IUIAHUPOBATH JEATEIbHOCTh B HECTaHAAPTHBIX CUTYaLHUSX,
aJICKBATHO OIICHUBATDH BKJIAJ KXKI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PACCMAaTPUBAEMOMN TPOOIIEMBI.

K konmy oOyuenus B 11 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0a30BOM YpPOBHE AOJDKHBI OTPa)KaTh
c(hOPMUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA:

JEMOHCTPUPOBaTh Ha HpUMEpax pojb U MecTo (U3UKH B (POPMHPOBAHHHM COBPEMEHHON HaydHOI
KapTUHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHMKH M TEXHOJIOTMH, B MPAKTHYECKOW JEATEIBHOCTH JIIOJIEH,
L[EIOCTHOCTh U €IUHCTBO (PU3NYECKON KapTHUHBI MUDA;

VYUTHIBATh TPAHMIIBI TIPUMEHEHUS U3YUYSCHHBIX (PU3NYCCKUX MOJICIICH: TOUCUHBIA ICKTPUICCKUH 3aps,
Jy4 CBETa, TOYCYHBIH HCTOYHHMK CBETa, SACpHAs MoOJelb aroMa, HYKJIOHHAas MOJEJIb aTOMHOTO fapa IMpH
penreHny GU3HYECKUX 3a/1a4;

pacrno3HaBaTh (hu3nueckue siBIeHUs (MPOoIecchl) U OOBSICHATh UX HA OCHOBE 3aKOHOB JIEKTPOJIUHAMUKU
Y KBaHTOBOH (DM3HKU: JIEKTPUIECKas IPOBOJAUMOCTH, TEILUIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICUCTBUS
TOKa, B3aMOJICIICTBIE MarHUTOB, JIEKTPOMArHUTHAS UHAYKIINS, IEHCTBUE MATHUTHOTO TOJIA Ha TPOBOJIHUK C
TOKOM M JBWXKYIIUHCS 3apsiji, SJEKTPOMArHUTHBIC KoJieOaHWs M BOJIHBI, NPSIMOJIMHEMHOE pacipoCTpaHEHHe
CBETa, OTpakeHUe, IpelomiieHue, uHTepdepeHnus, Audpakiuus U TOJSIpU3alMs CBETa, AUCIEPCHUS CBETA,
¢dotoanexkrpuyeckuii 3pdext (pororPpdexT), cBeToBOE NaBieHNEe, BOSHUKHOBEHUE JIMHEHYATOr0 CIIEKTpa aroMma
BOJIOPO/a, €CTECTBEHHAs! U UICKYCCTBEHHAsI paJJUOAKTUBHOCTb;

OMHCHIBAaTh U3YYCHHBIC CBOWCTBA BEIIECTBA (JIEKTPUUECKHE, MATHUTHBIE, ONITUYECKHE, IIEKTPUUECKYIO
MPOBOAMMOCTh PA3JMUYHBIX Cpel) U DJIEKTPOMArHUTHBIE SBJICHUS (MIPOLIECCHI), HUCHONB3YS (pu3MUeckue
BEJIMYUHBI: DJICKTPUUCCKUN 3apsifl, CUJia TOKa, JIEKTPUUYECKOE HAIPsDKEHUE, DJIEKTPUUECKOe CONMPOTUBIICHUE,
Pa3HOCTh MOTEHIIMANOB, JIEKTPOABMKYIIAs CUiIa, padoTa TOKa, MHAYKIMS MarHUTHOTO TOJs, cuia AmIiepa,
cuna JlopeHna, HHAYKTUBHOCTh KaTYIIKH, YHEPTUS AJIEKTPUUECKOTO U MarHUTHOTO TOJIEH, MepUoj U 4acToTa
KojeOaHuil B KoJebaTeIbHOM KOHTYpE, 3aps]l M CHjia TOKa B MPOIECCe TApMOHHYECKHUX AIEKTPOMArHUTHBIX
KoJieOaHui, (HOKYCHOE pACCTOSIHUE U OINTHYECKas CUjia JIMH3BI, MPU OINHUCAHUM TPABUIBHO TPAKTOBATh
(GU3MYECKUH CMBICT HCHONB3YEMBIX BEIMYUH, HMX O0O3HAUEHUS U EIUHUIIBI, YKa3blBaTh (OPMYIIHI,
CBSI3BIBAIONIME JAHHYIO (M3UYECKYIO BETUYUHY C APYTHMH BETHYMHAMMY;

OTHCHIBATh M3yYEHHBIC KBAHTOBBIEC SIBIICHUS U MPOIIECCHI, UCTIONB3Yysa (PU3NUECKHE BETUYUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JIJTHHA BOJIHBI M YacTOTa CBETA, DHEPTHUs W UMITYJbC (HOTOHA, TIEPUOJI TIOJTypaciaa,
DHEpPTUsl CBSI3U aTOMHBIX SiAep, MPH OMHUCAHWUU TMPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIIOJIb3yEeMbIX
BEJINYWH, X 0003HAYCHUS U CAUHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUUHY C
JIPYTUMHU BEJTMYUHAMU, BRIYUCIATH 3HAaUeHNUE (PU3UUYECKON BETUUHHBL;

aQHATM3UPOBATh (PU3MUECKHUE MPOIIECCHI U SBJICHHS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U MPUHITUIIBL: 3aKOH
OMa, 3aKOHBI MTOCJIEI0BATENBLHOIO U MapaJIEIbHOTO COEAMHEHUSI IPOBOJHUKOB, 3aKoH J[koyns—JIeHua, 3akox
AJIEKTPOMArHUTHOW WHAYKIIMH, 3aKOH TPSIMOJMHEHMHOTO PacIpOCTPaHEHHUs CBETa, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI MIPENIOMIICHUSI CBETa, ypaBHeHHE DWHIITelHHA s (oTod(d(dekTa, 3aKOH COXpAaHEHUS DHEPTHUH, 3aKOH
COXPAaHEHHUS UMIYJbCa, 3aKOH COXPAHEHHS AIJIEKTPUUYECKOrO 3apsia, 3aKOH COXPaHEHHUs MacCOBOTO YHUCIA,
noctynarel bopa, 3aKOH pa0aKTUBHOTO pacmaja, IpH 3TOM Pa3InyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BRIPAKCHHUE M YCIOBHS (TPaHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OTIpE/ICTISATh HAMpPaBICHUE BEKTOPA MHIAYKIIMH MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHIIBI AMIiepa u
cunsbl JlopeHia;



CTPOUTH M OMKCHIBATH H300paKEHHE, CO3JaBACMOE INIOCKUM 3€PKaJIOM, TOHKO# JIMH30M;

BBIMOJTHSTh SKCIICPUMEHTBI M0 HCCICAOBAHUI0 (PM3MUYCCKUX SBJICHHIA M MPOLIECCOB C MCIOIb30BAaHHEM
OpSMbIX M KOCBEHHBIX HM3MEpEHHi: mpu 3ToM (OopMyIHpoBaTh MHpolieMy/3agadyy M THIOTe3y y4eOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEUIOKESHHOT0 000PYI0BaHMUS, TPOBOIUTEL OMBIT U (OPMYIHPOBATH
BBIBOJbI,

OCYIIECTBIIATh MpPSIMbIe M KOCBEHHBIC H3MEPEHHs] (U3NYECKUX BEIUYUH, TPU OSTOM BBIOHUPATH
ONTUMAIbHBIN CHOC06 HU3MCPCHUA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLCHKH HOI‘peI.HHOCTefI I/I3MepeHI/II>'I;

UCCIICI0BaTh 3aBHCUMOCTH (DU3UYECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSIMBIX HU3MEPCHUH: MPH TOM
KOHCTPYHPOBATh YCTaHOBKY, (DHKCHUPOBATH PE3yNbTATHI MONYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE TaOJIUIl U TPpaKOB, EJIaTh BBIBOJIBI [0 PE3yJIbTaTaM HUCCIICIOBAHUS;

coOmroiaTh TpaBwia O€30MacHOro TpyJda IpH IPOBEACHUM HCCICAOBAaHUH B paMKax y4eOHOro
IKCIIEPUMEHTa, YIeOHO-HUCCIIeIOBATEILCKON U MPOEKTHON AEATSIBHOCTH C MCIIOIb30BAHUEM H3MEPUTEIbHBIX
YCTPOMCTB U J1a00paTOPHOTO 00OPYIOBAHMUS;

pemiath pacy€THbIC 3a/1a4M C SIBHO 33JJaHHOW (PM3MUYCCKON MOJIEIBIO, UCTONB3Ysl (DU3NUYECKUE 3aKOHBI U
IIPpUHIMUIIBI, HA OCHOBC aHa/IM3a YCJIIOBUA 3aJadu BI)I6I/IpaTI> (1)I/I3I/I‘-ICCKyIO MOACIb, BBIACIATH (1)I/I3I/I‘~ICCKI/IC
BEJIMYMHBI U (HOPMYIIbI, HEOOXOMMMBIC Ui €€ pEIICHHs, MPOBOJUTH PACUYETHl W OLECHHBATH PEATbHOCTD
MOJTyYSHHOTO 3HaUCHHSI (PU3NUIECKON BETMIHUHBI,

peliath KaueCTBEHHbBIC 3a/1a4i: BBICTPAMBAThH JIOTHYECKH HEIPOTHBOPCUMBYIO IETIOUYKY PACCYKIACHHM C
OIIOPO HA U3YYECHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NIECKUE SIBICHUS;

HCII0JIb30BATh MIPU PEIICHUH YUYEOHBIX 3a/1a4 COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOIOTHHU IS IOUCKa,
CTPYKTYpPUPOBAHUS, HWHTEPIPETAlMd W TIPEACTABICHUS Y4YeOHOW M HAyYHO-TIONYJSIPHOW HWH(OpPMALUH,
MOJIYYECHHOM U3 Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOIYIaeMYI0 HH()OPMAIIHIO;

OOBSICHATH TPUHIIMIBI ICHCTBHUS MAIllWH, TPUOOPOB M TEXHUYECKUX YCTPOWMCTB, Pa3IN4aTh yCIOBUS UX
0€301MacHOro UCIOIb30BAHMUS B MOBCEAHEBHOMN JKH3HH;

MPUBOANTH TPUMEPHI BKJIAJla POCCHHCKUMX M 3apyOCKHBIX YYEHBIX-(QU3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPCTHUCCKHUE 3HAHUA 110 (1)I/I3I/IKC B HOBCGI[HGBHOﬁ KU3HU 151 oOecrieueHns
0€30MacHOCTH TPH OOpPAICHUU ¢ MPUOOpaAMHM M TEXHHUUYECKUMH YCTPOWCTBAMU, JJISI COXPAHEHUS 37J0POBbS U
COOJIFO/ICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPY)KaIOIIeH cpe/ie;

paboTaTh B TpyIIE C BBIMOJIHEHUEM DPA3IIUYHBIX COIMAJIBHBIX pOJICH, TNIAHUPOBATh PaOOTy TPYIIIHI,
palliOHAJIBHO pPacnpeaciisaTb 00s[3aHHOCTH U IUIAaHUPOBATh ACATCIIBHOCTh B HECTAHAAPTHBIX CHTYyallUAgX,
aJICKBaTHO OIICHWBATh BKJIA]] K&KIOTO M3 YYaCTHHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBACMOI TPOOJIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumenoBanmne
Ne a3/1€JI0B U TeEM K II (uml)pOBble)
. E Ollr on i Beero Oﬁl-lTpo.]IbeIe %aKanecxne 0Bpa3oBATEbHEIE
porp padoThI padoThI pecypebi
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3uka u METOIbI ) bubnunoreka LIOK
) Hay4YHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Jlunavimia 7 https://m.edsoo.ru/7f41bf72
23 3aKOHbI COXpaHEHUS 6 1 1 bubnmoreka [JOK
' B MEXaHHUKE https://m.edsoo.ru/7f41bf72
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Hroro no pazngeny
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Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI
31 MOJIEKYJIIPHO- 9 1 bubnuorexa [IOK
’ KHHETUYECKOM https://m.edsoo.ru/7f41bf72
TEOPUH
39 OcHOBEHI 10 1 bu6nmoreka [IOK
) TEPMOJIMHAMHUKHI https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSIHUS 5 bub6nmoreka [IOK
' BemiecTBa. PazoBbie https://m.edsoo.ru/7f41bf72
TIePEXOIbI
Uroro no pazneny 24

Pa3nea 4. JIEKTPOJAMHAMUKA

bubnuoreka [IOK
4.1 DICKTPOCTATHKA 10 ! https://m.edsoo.ru/7f41bt72
IlocTossHHBIM
49 BJIEKTPUYECKUM TOK. 12 1 bubnnorexa [JOK
' Toku B pa3nuaHBIX https://m.edsoo.ru/7f41bf72
cpenax
Wroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68 3 3
YACOB I10 ITPOI'PAMME
11 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue
N a3/1eJioB U TeM K I (unposnie)
/i f[ Ollr - Beero ongpo.m,Hble I%aKaneCKne 06pazoBaTebHbIe
porp padoThl paboTel pecypcbl
Pazpen 1. DJIEKTPOJJUHAMMUKA
1.1 15/1;;1:;4 T:I\?;rﬁzﬁ'as{ 11 1 3 bubmmorexa [TOK
’ P https://m.edsoo.ru/7f41c97¢
WHIYKIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 ﬁiﬁ?ﬁﬁiﬁiﬁﬁme 9 1 bubnworexa LIOK
) P https://m.edsoo.ru/7f41c97¢c
KoJIeOaHMs
2.2 ﬁz)ling;Ziziil?me 5 1 bubmorexa TTIOK
) P https://m.edsoo.ru/7f41c97¢c
BOJIHBI
but6mmoreka [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
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Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

3.1 ?HCeH 0;;1151{0?”1 TEOPUH 4 1 Bubmzorexa LIOK
) 1t P https://m.edsoo.ru/7{41c97¢c
OTHOCHUTEJIBHOCTU
Uroro no pazneny 4

Pa3zgea 4. KBAHTOBAS ®PU3UKA

41 DJIeMEHTHI 6 bubnuorexa [JOK
’ KBAaHTOBOU OITTUKU https://m.edsoo.ru/7{41c97¢c
bu6nmoreka [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6nmoreka [IOK
4.3 ATOMHOE A1pO > https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 15

Pasnea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 aerponownn ; | Bufmaorerca LIOK
' p https://m.edsoo.ru/7f41c97¢c
acTpou3uku
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE
6.1 O6oOmaromee 4 bubnuorexa [IOK
) MTOBTOPCHHE https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO 63 4

YACOB I10 ITPOTPAMME



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

		2023-10-02T14:28:02+0300
	Кочетков Александр Викторович




