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HHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢usuke 6a30BOTO YpOBHS Ha YPOBHE CpefHero obiiero oopazoBanusi pazpaborana Ha
OCHOBE TIOJIO)KEHUH M TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOIl 00pa30BaTeIbHOW MPOrpaMMBI,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHOl paboyell mporpaMMbl BOCIUTAHUS H
KOHIIEMIUH TMpernogaBaHus yaeoHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
deneparnyn, peaTu3yonX OCHOBHbIE 00pa30BaTeIbHbIC IPOTPAMMBI.

Copepxanue nporpamMmbl 1o (pU3MKe HAMPaBIeHO HAa (OPMUPOBAHNE ECTECTBEHHO-HAYUYHON KapTHHbI
Mmupa obyyaromuxcsi 10—11 xnaccoB npu o0ydeHuu ux ¢Gpu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeATeNbHOCTHOTO Tmonxoxa. IIporpamma mo ¢usuke coorBercTtByeT TtpedoBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, IIPEIMETHBIM U METAIIPEIMETHBIM PE3yJIbTaTaM 00yUeHHsI, @ TAKKE YUUTHIBACT
HEOOXOUMOCTh pPEau3allii MEXIPEIMETHBIX CBsi3el (PU3UKH C €CTeCTBEHHO-HAYYHBIMU Y4YEOHBIMU
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE LI€TM W3Y4YeHUsS (U3UKU HAa YPOBHE CpPEAHEro OOIIero
o0pa3oBaHMs, IUIAHUPYEMBIE pE3YJIbTaThl OCBOSHHS Kypca (HM3HKH: JMYHOCTHBIC, METaIlpeIMETHEIC,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® IIAaHUpPYEMbIE pe3yIbTaThl OCBOCHHS Kypca (pU3uKu Ha 6a30BOM yPOBHE, B TOM YHCIIE MPEAMETHBIE

PE3yNbTaTHI 10 ro1aM 00yUeHUs;

e cozaepxkaHue yueOHoro npeamera «Dusnkay Mo rojgaM o0ydeHusl.

®du3uka Kak Hayka o Haubosee 00X 3aKOHAX MPUPOJIBI, BBICTYIAasi B KaueCTBE Y4eOHOTO MpeMeTa B
IIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUI 00 okpyskatonieM mupe. LIIkonbHbIi Kype QU3UKH
— CHCTEeMOOOPAa3YIOUIHiA Il €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIBKY (DU3UYECKHE 3aKOHBI
JeXaT B OCHOBE IPOILIECCOB M SIBJICHHM, M3y4aeMbIX XuUMUEH, Ouonoruei, ¢uszuueckoil reorpadueil u
actpoHoMuei. Mcrnonp3oBaHuEe M aKTHUBHOE IMPUMEHEHHE (DU3MUECKUX 3HAHUN ONpENeNseT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cepe IHEPreTUKH, TPAHCIOPTa, OCBOCHHSI KOCMOCA, MOIy4YEeHUS
HOBBIX MaTe€pHaAJIOB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue (Qpu3uku BHOCUT OCHOBHOM BKJIAJ B
(opMHpOBaHKE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yyaroImuxcs, B pOpMUPOBAHUE YMEHUH IPUMEHSTh
HaY4HbII METO]I TO3HAHUS MTPH BHITOJIHEHUN UMHU YUEOHBIX HCCIICIOBAHUI.

B ocHoBy kypca ¢pusuku ais ypoBHSI CpeHEro 001Iero o0pa3oBaHus MOJOXKEH s UJIeH, KOTOPhIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypcC SBJISETCS JIOTUUYECKU 3aBEPLIEHHBIM, OH COAEPIKUT
MaTepHall U3 BCeX pa3ziesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuan Kypca GU3NKH 00beAMHEH BOKPYT (PU3NIECKUX
teopuid. Benymum B Kypce saBisercs GOpMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuw,
BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanys npeamnogaraeT UCIoib30BaHUEe TYMaHUTaApHOTO MOTEHIIHAIA
¢u3nveckoil HayKd, OCMBICIIEHHE CBS3M pa3BUTHUS (HU3UKHM C Ppa3BUTHEM OOILIECTBA, a TaKkKe C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpobIeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraeT 3HaKOMCTBO C HIMPOKHUM KPYroM
TEXHUYECKHUX M TEXHOJOTHYECKUX IIPUIIOKEHUI U3yUEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEICHUS 3JIEMEHTOB COJAEp)KaHUS, MOCBALIEHHBIX
HKOJIOTMYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a
TaKxe 00CYKIEHUS MPOOIEM pallMOHATILHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOH 0€30IacHOCTH.

CrepKHEBBIMH BJIEMEHTaMHU Kypca (PU3MKM Ha YpOBHE CpelHEero oOIiero oOpa3oBaHMs SBISIOTCS
¢duznueckue Teopuu (GopMHpPOBAHUE MPEICTABICHUIN O CTPYKTYpe MOCTPOCHUST (PU3UUECKON TEOpUHU, POIIH
(GbyHIaMEHTalbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MPHUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U TPOIIECCOB).



CucTeMHO-eSTeIbHOCTHBIN OJXO0 B Kypce (PU3HMKH pealln3yeTcs MPEke BCEro 3a CYET OpraHu3alun
HKCHEPUMEHTAIBHON JAeATeNbHOCTH oOydarommxcs. J[nst ©0a3oBoro ypoBHsS Kypca (HU3MKM — 3TO
UCIOJb30BAHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U JIaOOpaTOpHBIX pPadoT,
KOTOpBIE B TporpaMme 1no (u3nke OObETUHEHBI B OOIIMI CHHCOK YYEHHYECKHX IMPAKTHYECKHX pabdoT.
Bbienenne B yka3aHHOM IepeyHe J1abOpaTOpHBIX paboT, MPOBOAUMBIX JUIsl KOHTPOJII U OLIEHKH,
OCYILECTBIISCTCS YYaCTHUKAMH 00pa30BaTEIbHOIO Ipolecca UCXOAs U3 OCOOCHHOCTEH IIAHUPOBAHUS U
ocHamieHus kabmHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIIUMUCS YMEHHUSIMH
IIPOBOJIUTH KOCBEHHBIC H3MEpPEHHs, WCCIICAOBAHUS 3aBUCHMOCTEH (M3NYECKHUX BEIUYHMH M IOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

bosbioe BHUMaHME YJIENsAeTCsl PEIIEHUI0 PAacdy€THBIX M KauyecTBEHHBIX 3aaad. [lpu stom s
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[a4d C SBHO 33JaHHON (PM3NYECKON MOJENbIO, TIO3BOJISIOIINE
IIPUMEHSITh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3/ielia Kypca, TaK U MHTErPUPYsl 3HaAHUS
U3 pa3HbIX pa3jeiioB. [y kauecTBEHHBIX 3aJja4 IPUOPUTETOM SIBJISIFOTCS 3a1aHUs Ha 00bACHEHHE IPOTEKaHUS
(bu3nyecKkux sSBICHUN M IPOLECCOB B OKpY’Karollel Ku3HHU, TpeOyromue Beioopa hru3nueckon MOAEIH 1is
CUTYalluu PaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO k MaTepruaibHO-TEXHUYECKOMY 00€CIIEUeHUI0 yueOHOTO
nporiecca 6a30BbIi ypoBeHb Kypca (PM3UKU Ha YPOBHE CpeAHEro ol1iero oopa3oBaHus JODKEH U3y4yaThCs B
YCIOBUAX HpPEIMETHOro KabuHeTa (M3MKM MM B YCIOBHMSIX HMHTETPUPOBAHHOIO KaOWHETa IPEeIMETOB
€CTECTBCHHO-HAYYHOTO IMKJIA. B kabwHere (U3MKKM JOKHO OBITh HEOOXOAMMOE JIabopaTopHOE
000pyI0BaHUE AJISl BHIMOJIHEHHUS YKa3aHHBIX B IPOrpamMMe 1o (GU3MKe YIEHHYECKUX MPAKTHIECKUX paboT u
JI€MOHCTPAaLlMOHHOE 000pYy10BaHHE.

JleMoHCTpanoHHOe 00opyoBaHue (hopMUpyeTcs B COOTBETCTBUU C NPUHIMIIOM MHHHUMAJIbHOM
JOCTaTOYHOCTH M OOECIEYMBAET IIOCTAHOBKY IMEPEYHCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIFOUYEBBIX
JEMOHCTPALIMN 111 UCCIIEOBAHMS U3Y4aeMbIX SIBJICHUN U MPOLIECCOB, IMIUPUUYECKUX U (QYHIaMEHTAIbHbBIX
3aKOHOB, UX TEXHUUECKUX IPUMEHEHUH.

JIaGopatopHoe 00OpyAOBaHME ISl YYEHMUYECKMX IMpaKTHYecKHX paboT Qopmupyercs B Bujae
TEMaTUYECKHX KOMIUJIEKTOB M OOecleyuBaeTcsi B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX OOyYaroIIHXcCs.
Tematnueckre KOMIUIEKTHI J1JaOOPaTOpPHOro OOOpYIOBaHUS JIOJKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
HCIOJIb30BAHNUHU aHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B
BUJie HU(POBBIX 1aOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YEHHUS (PU3MKHU B 001IEM 00pa30BaHUU SBISIOTCS:

¢ (opmupoBaHuE UHTEPECA U CTPEMIICHHS 00yUYaloLIUXCs K HAyYHOMY U3yUEHUIO IPUPO/Ibl, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® pa3BUTHE NPEJCTABICHUNH O HAYYHOM METOJle MO3HAHUS U (OPMHUPOBAHUE HCCIEAO0BATEIHCKOTO
OTHOIICHHS K OKPY KAIOLIIM SIBIICHHSIM;

e (opmHupoBaHHE HAyYHOTO MUPOBO33PEHMS KaK pe3ysibTaTa U3yuyeHUs OCHOB CTPOCHUSI MaTEpUU U
(byHIaMeHTaIbHbBIX 3aKOHOB (DH3HKH;

e (opMHUpOBaHHE YMEHHH OOBICHATH SIBICHUS C UCIOJIb30BaHUEM (PM3NYECKUX 3HAHUN M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME TPEACTABICHUN O ponu (PU3MKH Ui pa3BUTHS APYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTHKeHHe ITHX Iesiel 00ecrieunBaeTCs peIeHneM CIeAYIOMNX 3a/1a4 B Ipoliecce U3yYeHus Kypcea

¢u3MKK Ha ypOBHE CpeHEro 00I1ero 00pa3oBaHus:

e MpUOOpETeHHE CUCTEMBbl 3HAHMM 00 OOHMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXaHHUKY, MOJIEKYJISIPHYIO (DU3HKY, FIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U 3JI€MEHTHI
acTpopU3UKH;

e (opMHUpOBaHHE YMEHHI MPUMEHSTh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS (PU3MUYECKUX SIBICHUH
B IIPUPOJIE U TSl IPUHATHUS PAKTUUYECKUX PELICHUN B IOBCEAHEBHOM KU3HM;



® OCBOCHHE CIIOCOOOB pEIICHMs Pa3IUYHbIX 3a/1ad C SABHO 3a/laHHOM (Qu3nvecKol MoJesblo, 3a1ad4,
MO/Ipa3yMeBalOIINX CaMOCTOSITENIbHOE cO37aHue (DU3MUYECKON MOJeNd, aJleKBaTHON YCIOBUSM
3a/1a4u;
e [moHUMaHWEC (U3MYECKUX OCHOB U TIPUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB W
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;
® OBJAJCHHWE METOJAMU CAMOCTOSITEIIBHOTO IUIAHWPOBAHUS W TPOBEACHHUS  (U3HUECKUX
SKCIIEPUMEHTOB, aHalM3a W HWHTeprnpeTanuu HHGOpMAIUU, OIpPEAeTIeHUs JOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/IaHME YCIOBHM i1 Pa3BUTHUS YMEHUH NPOEKTHO-HUCCIIECIOBATENBCKOW, TBOPYECKOMU
NESTEIILHOCTH.
Ha u3ydenue ¢usuku (6a30BbIi YPOBEHB) Ha YpOBHE CpeiHero obmero oopasoBanus oTBoauTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
[IpennaraemMslii B mporpamMmMe o (Gpusuke nepedeHb JTaOOPATOPHBIX U MPAKTHYECKUX PAOOT SBIISETCS
PEKOMEH/IOBAaHHBIM, YYUTENh JI€JaeT BBHIOOP MPOBEACHUS TaOOPATOPHBIX PabOT M OMBITOB C Yy4ETOM
WHIUBUAYATbHBIX OCOOEHHOCTEH 00yUYaroIXCS.

COJAEPKAHUE OBYYEHMUA 10 KJIIACC

Pa3zpnen 1. Pusuka 1 MeTOAbI HAYYHOI0 NO3HAHUSA

®dusnka — Hayka o npupoze. Hayunbsie MeTo1bl HO3HAHUA OKpY Karouiero mupa. Ponb skciepuMenTa u
TEOpUH B MIPOILECCE MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYCCKUX SBICHUN W mporieccoB. Hayunble rumote3bl. Ou3nyuecKkue 3aKOHBI H
Teopuu. ['paHHIIbl TIPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponb 1 Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHON KapTUHBI MHpPA, B MPAKTUYECKOM
NEeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorosbie ¥ IU(GPOBBIC U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIEC JTATYUKH.

Pasnea 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe JBUkeHHE. OTHOCUTEIBHOCTh MEXaHWYecKoro JBukeHHs. Cucrema oOTcuéTa.
Tpaexropus.

[lepemerienune, ckopocTh (CpenHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOpEHHE MaTepHallbHON
TOYKH, UX MPOEKIMU HA OCH CUCTEMBI KoopAuHAT. CliojkeHue NepeMEIIeHUN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpEHHOE MPSAMOJIMHEWHOE IABMXKEHHE. ['papuKu 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTEPUATIbHON TOUKHA OT BPEMEHH.

CBobosHOe najieHue. Y CKopeHre CBOOOTHOTO TaIeHHS.

KpuBonmHeliHoe nBuxkeHue. [[BH)KEHHE MATEpHATBHOM TOYKHM IO OKPYKHOCTH C IOCTOSSHHOM IO
MOJYJII0O CKOPOCTHIO. VYTJOBasi CKOPOCTh, JIMHEHHass CKOpocTh. llepwon w wacTtora oOparmieHwus.
IleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHnuyeckue ycTpoiicTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUJOMETP, IBUKEHUE CHAPSAIOB, LIETIHBIE U
PEMEHHBIE TIEpEaaAYH.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETA, MILTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHK JIBUIKEHUS.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO3yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpoLIeHHOT0 MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO TaeHHUSI.

HanpaBiieHue ckopocTH IpH IBUKEHUU 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3yueHne HepaBHOMEPHOTO IBUKEHUS C 1IEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnepoBanue COOTHOILIEHUS MEXAY MYTSIMH, MIPOUICHHBIMU TEJIOM 32 MOCJIEAOBATENIbHbIE PABHbBIC
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU C HAYAJIbHOU CKOPOCTHIO, PAaBHOM HYJIIO.

N3yueHne nBUKEHU IIAPUKA B BI3KOU KUJKOCTH.

N3yyenue nuxeHus Teaa, OpOINIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocuTenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. MHEepuuanbHbele CUCTEMBI OTCUETA.

Macca Tena. Cuina. [Ipunuun cynepno3unuu cui. Bropoit 3akon HeroToHa 11711 MaTepraibHON TOUYKH.
Tpertnii 3akoH HprOTOHA 111 MaTepUanbHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, CKonbxeHus, kadeHus). Cwia tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIb>KEHUSI U cuiia TpeHus nokos. Koagdunuent tpenus. Cuiia cCONpOTUBICHUS MPH ABUKEHUU Tella B
KUJKOCTHU WIH rase.

[TocTynartenbsHOE U BpalaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEA.

MOMEHT cuiIbl OTHOCUTENBHO OCcH BpaiieHus. [1nedo cumbl. Y ciaoBus paBHOBecUs: TBEPAOro Tea.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE MPUMEHEHUE: MOAIIMITHUKY, JIBU)KEHUE MCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCHUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHHUH.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenue nuxenus Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIUX B MPYKUHE U PE3NHOBOM 00pasiie, OT uxX
nedopMmaruu.

UccnepgoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJA, UMEIOIIETO OCh BPAILEHHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmmynsc MatepuanbHOM TOUKH (TENa), CUCTEMbl MaTepUaIbHBIX TOYEK. IMIyIbC CUIIBI U U3MEHEHUE
HMITyJIbCa Tesa. 3aKOH COXpaHEHUsl UMITyJIbca. PeakTUBHOE JBU)KEHHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepuaabHOM Touk. Teopema 00 U3MEHEHNN KUHETUYECKOM SHEPTUH.

[lorennmaneuass o»Heprusa. [loTeHmumanpHash dSHEprusi ynpyro AeOPMHUPOBAHHON TMPYKUHBI.
[ToTennuanbHas SHEPTUS TeNa BOIM3U OBEPXHOCTH 3EMITH.

[ToTennuanbHble M HEMOTEHIUATbHBIE CHIBL. CBsI3b paOOThl HEMOTCHIUATBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpONMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KONEP, MPYKUHHBIA MUCTOJIET,
JIBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.



[Tepexon moTeHITHATBHOM SHEPTHH B KWUHETUYECKYIO i OOPATHO.

Yuenuueckuii sxkcnepumenm, nabopamoptule pabomol

I/IsyquI/Ie a6COJHOTHO HCYIIPYroro yaapa ¢ IOMOIIbIO ABYX OAWNHAKOBLIX HUTAHBIX MaATHHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHUYECKOW HDHEPruu Tella Ha MpuMepe
pacTsKEHUS PE3UHOBOIO XKIyTa.

Pasnea 3. Mosekyasipuasi pu3nka 1 TepMOAHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopun

OcCHOBHbBIE TOJIOKEHHUST MOJIEKYJIAPHO-KMHETUYECKOM TEOPUHM U HUX OIBITHOE OOOCHOBAaHHE.
BbpoynoBckoe neuwxkenue. Juddysus. Xapakrep IBUKEHHUS U B3aUMOJCHCTBHS 4acTHUI] BemecTBa. Moaenu
CTPOCHUS T'a30B, KHUIKOCTEH W TBEPIABIX TeNl U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHUX MOJEIECH.
Macca u pazmepsl Mosaekyil. KonuuectBo BewectBa. [loctosnnas ABorapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKOW TEOPUH UJCAIbHOTO
raza. AOCONIIOTHAsI TeMIlepaTypa Kak Mepa CpeJHel KWHETHYECKOW HEPTUH TEIIOBOTO JIBUIKECHHUS YaCTHIL
raza. lllxkana Temnepatyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
Hanerona. M3omporecchl B HIEalbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MIpeJICTaBICHHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue yCcTporcTBa U MPaKTUIECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIIME TUCKPETHOE CTPOEHHUE BelecTBa, (oTorpaduu MOJEKYJl OpPraHuYecKUX
COETUHEHUH.

OmnbiTel 10 U y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHS.

Mopnaens onbiTa [lTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOAECUCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOIY JaBICHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACABHOTO ra3a, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

OmnpeneneHne Macchl BO3lyXa B KIIaCCHONH KOMHATe Ha OCHOBE U3MEpPEHHI 00bEMa KOMHATBI, 1aBICHUS
U TeMIIepaTyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMU COCTOSHUS Pa3peEeHHOro rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckas cucrtema. BHyTpeHHss SHEprus TepMOJUHAMUYECKON CHUCTEMBI M CHOCOOBI €€
n3MeHenus. KomndectBo TemoTsl U padota. BHyTpeHHss sHEprus 0JJHOAaTOMHOIO UeaibHOro ra3a. Busel
TeIUIoNEepeiau: TEeIUIONPOBOJAHOCTh, KOHBEKLMS, W3JIy4€HHE. YJelbHas TEemI0EMKOCTh BEIECTBa.
KonnuecTBo TEMI0THI IpH TEMJIONEpeaaye.

ITonarue 06 amuabatHOM mpouecce. [lepBblil 3akoH TepMonuHamMukH. [IpuMeHeHne mepBoro 3aKoHa
TEPMOJUHAMUKH K n3onponeccam. ['paduyeckas uHTeprperanus padboTs rasa.

BTtopoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.

TennoBbie MammHbl. [IpuHIMIEL TeficTBUS TeIUIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTHH B TEIIIOBBIX
mamnHax. Koag¢unuent mnonesnoro neiictBus temnoBoil Mamuubl. [ukn KapHo u ero koadduuueHt
MOJIE3HOTO AEMCTBUSL. DKOJOTHYECKHE MPOOIEMbI TEINIOIHEPTETUKH.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHUE: ABUTAaTEIb BHYTPEHHETO CrOpaHusl, ObITOBOM
XOJIOJUJIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEH SHEpruu Teia MpHU COBEpUICHHH PaOOThI: BBUIET MPOOKU U3 OYTBUIKU O]
JIEHCTBUEM C)KATOTO BO3/lyXa, HarpeBaHue aupa B JaTYHHOU TPyOKe IMyTEM TpeHHS (BHUACOIEMOHCTPALIHS).

W3meHneHne BHyTpeHHEH 3Hepruu (TemMrepaTyphl) Tella Ipy TeIuionepeaaye.



OmnpIT Mo aguabaTHOMY PaCIIUPEHUIO BO3ayXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHHs, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOM TeINIOEMKOCTH.

Tema 3. Acpezcamnuie cocmoanusn eeuyecmea. Dazoswvie nepexoont

[TapooOpazoBanue u koHaeHcanus. cnapenue u kunenue. AOCOJIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTh
Bo3ayxa. HachimeHHsli nap. Y penpHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT
JaBJICHHUS.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU3O0TPONHUS CBOMCTB KpUCTALIOB. JKuakue
kpuctaiibl. CoBpeMeHHble MaTepuanbl. [lnaBieHue W KpuctauMzanus. YAeiabHas TEIJIoTa IUIABICHHUS.
Cybmumarusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U ICHUXPOMETP, KaOpPUMETD,
TEXHOJIOTUH MOTYYECHHs] COBPEMEHHBIX MAaTEPHUAIOB, B TOM YMCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenue npu moHMKEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTATMYECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne oTHOCUTEIHHON BIQKHOCTH BO3IyXa.

Paznen 4. DaekTpoauHaMunka

Tema 1. Inexmpocmamuka

OnekTpu3zanus Tel. ONEeKTpUYecKud 3apsan. JlBa Buaa siekTpuueckux 3apsiaoB. [IpoBoanHuku,
JUBJIEKTPUKHU U TOTYIIPOBOAHUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOI0 3apsja.

B3aumoneiictBue 3apsaoB. 3akon Kymnona. TodeuHbIN SIEKTPUUECKUN 3apsi. DIECKTPUUECKOE TOJIE.
HamnpsoxkénHocTs  snexkTpuyeckoro mnons. [lpuHuoun cynepno3uuuu  3leKTpUYecKUX mose. JInHum
HaIpsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snexrpocratnueckoro moias. [lorenuman. PasHocts mnoreHnuanon. [IpoBogHuku u
JTUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM ToJie. J{uanekTpruyeckas IpoOHUIaeMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNeKTpOEMKOCTh IIOCKOIO KOHAEHCATOpa. DHEPrus 3apsyKEHHOIO
KOHJIEHCATOopA.

TexHuyeckue ycTpolcTBa U MPAKTUYECKOE  IMPUMEHEHME:  3JIEKTPOCKON,  DJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONnpHOOpOB, KOHJIEHCATOP, KONMMPOBAJIbHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MPUHIUIT ACHCTBUSA IIEKTPOMETPA.

BzanmopeiicTBre Ha’IEKTPU30BAHHBIX TETI.

DIEKTPUUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKH B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIIEKTPUKHU B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTD AJIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOIIAJM TUIACTHH, PACCTOSTHUS MEXIY
HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxkcnepumenm, nabopamoptule pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku ¢ paznuunuix cpeoax

DJIEKTPUYECKUH TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTro Toka. Mcrounuku Toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpspokenune. 3akon Oma i1 ydacTka LIETH.

DNEeKTpUUECKOE COMPOTUBIICHHE. YJelbHOE CONpOTUBJIEHHE BemecTBa. llocienoBaTenbHoe,
napajuiesibHOe, CMEIIAHHOE COSAMHEHHUE TPOBOIHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyns—JIenia. MOIIHOCTB 3TEKTPHYECKOTO TOKA.

DNEKTPOABUKYILAs CUJla U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3akoH Oma s MOJIHOU
(3amMKHYyTOM) 25ekTpuueckoit nenu. Koporkoe 3aMbikaHue.

DNeKTpOHHAsi MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCHMOCTb COINPOTUBICHUS METAJIOB OT
Temreparypbl. CBEpXITPOBOJIUMOCTb.

DnexTpuuecKkuid Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CobcTBeHHAss U MpUMECHas MPOBOJUMOCTh MONYyNpoBoAHMKOB. CBoiicTBa pP-—N-
nepexoja. [loaynpoBoJHUKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B PAaCTBOPAX U paCIIaBax AJICKTPOJIUTOB. DIJIEKTPOJMTHUECKAS TUCCOIHAITHSI.
DIeKTPOIH3.

DnexTpuueckuid ToK B razax. CaMOCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psaa. Monnus. [1na3ma.

TexHnuyeckue ycTpoiicTBa U NpakTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKH
TOKa, 3JIEKTPOHArpeBaTeNbHbIE MPUOOPHI, JIEKTPOOCBETUTEIbHBIE MTPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS,
BaKyyMHBIU MO, TEPMHUCTOPHI U OTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN JHO/, TATbBAHHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa M HAMIPSIKEHHUS.

3aBUCUMOCTh COTMPOTUBIICHUS HUIUHIPUUECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAJAHM IOMEPEYHOTO
CEUEHUs U MaTepuana.

CMmenianHoe CoeJMHEHHE MPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3eKTpoABMKYIIEH cuiibl. KopoTkoe 3amblkaHuE rajibBaHUYECKOrO AJIEMEHTa U
OIICHKA BHYTPEHHETO COTIPOTUBIICHUS.

3aBUCHUMOCTbH COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATypHI.

[IpoBOAUMOCTH 37EKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3yueHne cMemaHHOTO COeIMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYILEN CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6mronenue snexrpoinusa.

MexnpeameTHblie CBSI3U

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 10 Kiacce oCymecTBISETCS ¢ YIETOM COJIepP KaTeIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHu MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu ¥ TEXHOIOTHH.

Meosicnpeomemnvle nonamusi, CBA3aHHBIE C HM3YYEHHEM METOJOB HAay4YHOIO IO3HAHUS: SBJICHUE,
Hay4yHbId (akT, rTHmoTe3a, (Qu3nyUeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJACHUE, OSKCIEPUMEHT,
MOJEIIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHHM, NTUHEHHas ¢QyHKIuUs, mapabona, rumepbona, X
rpaguKku M CBOWCTBA, TPUTOHOMETpHUUYECKHE (DYHKIIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOKICCTBO, BEKTOPHI M MX MPOESKIIMA HA OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHwmueckoe IBIKEHUE B JKUBOW mpupoje, nuddysus, ocMOC, TEMI00OMEH KHBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEAAUHU, TEMJIOBOE PABHOBECUE), JIIEKTPUUECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumus: DUCKPETHOE CTPOEHHE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJSPHAs
Macca, TEIJIOBbIe CBOMCTBa TBEPIBIX TeEN, XKUAKOCTEH W Ta30B, 3JEKTPUUECKHE CBONCTBA METAIJIOB,
ANEKTPOIIUTUYECKAs TUCCOIMALIMSI, TalIbBaHUKA.



I'eocpagpus: BIaXXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texuonoeus: mpeodOpa3oBaHuEe IBUKEHHUIM C UCHOJIb30BAaHUEM MEXAHHM3MOB, YUET TPEHUSI B TEXHUKE,
MOAIIUITHUKY, UCHOJIb30BAaHUE 3aKOHA COXPAHEHUsI UMIYJbCa B TEXHUKE (pakeTa, BOJAOMET U ApPYyrue),
JBUTaTeNlb BHYTPEHHETO CrOpaHus, MapoBasi TypOuHa, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUsI COBPEMEHHBIX MaTepUaioB, B TOM YHCIE€ HAHOMATEPUAIOB, M HAHOTEXHOJIOTHH,
ANEKTPOCTaTUYECKAsl  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIA  MPHUHTED,
3JIEKTPOHArpeBaTeIbHbIe MPUOOPHI, STEKTPOOCBETUTEIbHbIE TPUOOPHI, raJIbBAHUKA.

11 KJIACC
Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoOAEHCTBUE TMOCTOSHHBIX MAarHuToB. MarnutHoe mone. Bekrop
MarHUTHOW UHAYKUUU. [ IpyHIMN Cyneprno3uIIuyu MarHUTHBIX MoJied. JINHMM MarHuTHON nHAYKIMu. Kaptuna
JIMHUW MarHUTHOM MHAYKIMH MOJIs TOCTOSIHHBIX MAarHUTOB.

MarnuTHOe MoJie MPOBOJHUKA ¢ TOKOM. KapTuHa JIMHUNA WHIAYKIIMA MArHUTHOTO TOJIS JJIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO TMPOBOJHUKA, KaTymKd C TokoM. OmbIT Ipcrena.
B3anmopeiicTBre MPOBOTHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenma, e€ momaynb W HampaBieHue. J[BHKeHUE 3apsHKEHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumsl Jlopeniia.

SIBneHue FIEeKTPOMArHUTHOM MHAYKIUU. [I0TOK BEKTOpa MAarHUTHOM MHAYKUUU. DJIEKTPOABUKYILAS
cuJia MHAYKIMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKIuU Papajes.

BuxpeBoe anexTpuueckoe 1moje. DIEKTPOABIDKYIIAs CUila MHAYKIIUU B MPOBOJHUKE, JBIKYIIEMCS
MOCTYMATEJIbHO B OAHOPOJIHOM MarHUTHOM TIOJI€.

IIpaBuio Jlenua.

NHnyKkTUBHOCTD. SIBIE€HNE CAMOMHAYKIIMHU. DNEKTPOABUKYIIAs CHUJIA CAMOUHTYKIIUH.

DHeprusi MAarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHUUecKue yCTPOIMCTBA M NMPAKTUUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS ME€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKIUY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIUY.

[IpaBuio JleHna.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH M3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neCTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKYy C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMAarHUTHON MHIYKIUU.



Pazgen 5. KoJyieOanus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAazHUmMHbvle KOJ1€0AHUA

KonebarenpHast cucrema. CBOOOAHBIE MeXaHMUYecKHe Kolebanus. [apMoHUYECKHe KoyeOaHUs.
[lepuon, dactora, amrmumryga u ¢asza konebanuid. [IpyxuHHBIH MasTHUK. MareMaTU4YeCKHil MasTHUHK.
VYpaBHeHue rapMoHHUecKuXx kosnebanuil. [IpeBpaienue sHepruu npu rapMOHMUECKUX KOJIeOaHUSIX.

Konebartenbubiit kKoHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJIeOaHUsI B HI€aIbHOM KOJeOaTeIbHOM
KOHTYype. AHAJOTHsI MEXIy MEXaHWYECKHMMH U DJIEKTPOMAarHUTHbIMH KoneOaHusmu. Popmyna TomcoHa.
3aKOH COXpaHEHHUsI YPHEPTUH B UICATTLHOM KOJIEOaTEIIbHOM KOHTYPE.

[IpencraBienne o 3aryxaromux KoneOaHUsX. BbIHyXJIeHHbIE MexaHuuyeckue konebanus. PezoHaHc.
BoinyxeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennsblii TOK. CHHYCOUJAJIbHBIN [TIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOr0 TOKa. AMIUIUTYAHOE
U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUS.

Tpauchopmarop. [IponsBoacTso, nepenaya v NOTPeOICHUE FIEKTPUUECKON SJHEPTUU. DKOJIOTHUECKHE
PUCKHM NpPU MPOU3BOJACTBE AIEKTPO3HEpruu. KyibTypa MCHOIB30BaHUS 3JIEKTPOIHEPTHH B MOBCEIHEBHON
KU3HU.

TexHu4eckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: DJIIEKTPUYECKUM 3BOHOK, TI'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojieOaTeNbHOM cucTeMbl (IPY>KMHHBIN WJIM MAaTEMAaTUYECKUN MasTHUK).

Habnronenune 3aTyxarommx Koiedanui.

HccnenoBanme cBONCTB BBIHYXICHHBIX KOJIeOaHUM.

Habmonenue pe3onanca.

CB00OOIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

OcmorpaMMbl (3aBUCUMOCTH CUJIbI TOKAa M HaNpsKEHUS OT BPEMEHH) AJIS 3JIEKTPOMAarHUTHBIX
KoJieOaHuH.

Pe3oHaHc pu nocneaoBaTeaIbHOM COEAMHEHUH PE3UCTOPA, KaTYIIKA MHIYKTUBHOCTH M KOH/IEHCATOPA.

Mopenb TuHUN IEKTPOIIepEaadH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MANbIX KoJeOaHWH rpy3a Ha HUTU OT JUIMHBI HUTU U MAacChl
rpysa.

HccnenoBanue nepeMeHHOr0 TOKA B LIETIH U3 ITOCIEN0BATEIBHO COEAMHEHHBIX KOHACHCATOPA, KATYLIKH
U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHnueckue BOJHBI, YciaoBHs pacnpoctpaHenus. Ilepuon. CkopocTh pacnpocTpaHeHHs U IMHA
BosiHBI. [lonepeunsie U npoaoiabHbIE BOJIHBL. HTepdepenius u nudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJIHBL. Y CJIOBHUS M3JIyY€HUS JJIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B anexrpomarHutHOi BosiHe. CBOIWCTBA 3JEKTPOMATrHUTHBIX BOJH: OTpa)KeHUE,
MpesioMIIeHue, Mospuzanus, Tudpaxus, nareppepenus. CKOpoCTh 3IEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJIH. [IpuMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

Texnuyeckue ycTpoicTBa U NPAKTHUECKOE TMPHUMEHEHHE: MY3bIKaJlbHble  HMHCTPYMEHTHI,

VIIBTPa3BYKOBasi TUArHOCTHKAa B TEXHUKE W MEAWIMHE, pajap, PaauonpuEéMHHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U PacCIpOCTPAHEHHUE TIOTIEPEIHBIX U TIPOJIOJIHBIX BOJIH.
Konebmromnieecs Teno Kak HCTOUYHUK 3BYKa.

Habmonienue otpaskeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.



Ha6monenue narepdepeHimu u U pakiind MeXaHUIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HabmtoneHune cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C aMILTUTYAON M YaCTOTOM KOoJIeOaHHA.

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE, MPEIOMIIEHHME, NOJspU3aLus,
mudpakus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsaMosMHENHOE pacCIpOCTPAHEHNE CBETA B OHOPOAHOM cpexe. JIyu cBera.
TodeuHblil HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHune n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIIeHUS cBeTa. AOCOMIOTHBIN MOKazarenb npenomiieHus. [lonnoe
BHYTpEHHee oTpakeHue. [IpeenbHblil yroi MojaHoro BHyTPEHHETO OTPaKEHHUS.

Hucniepcust csera. ClioxxHBIH cocTaB Oenoro cera. L{Ber.

Cobuparonie U paccenBarolye JUH3bl. ToHkas juH3a. POKYCHOE PACCTOSTHUE M ONTHYECKas CHIla
ToHKOM nuH3bI. [locTpoeHne m3zobpaxeHuilt B coOMparonMX M paccerBarounx JuH3aX. Dopmysa TOHKOM
JIMH3BI. YBEeIUYEHHUE, JaBaeMOe JIMH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. WuTepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCIIOBUS HaOJIOJCHUS
MaKCHUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT ABYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmus ceeta. JudpaknuoHHas pemérka. YcioBue HaOMIOACHUS TIIABHBIX MaKCUMYMOB IpH
NaJeHMM MOHOXPOMATHUECKOI0 CBETa Ha JU(PPAKLIMOHHYIO PEILETKY .

[Honsipuszanus ceera.

TexHuyeckue yCcTpoNCTBA M MPAKTUYECKOE MPUMEHEHUE: OUKH, JyMa, (oToanmapaT, NPOEeKIIMOHHBIH
anmnapar, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTUKA, AU(PPaKIIMOHHAS pelIETKa, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMmosinHeitHOE pacnpocTpaHeHHe, OTPAKEHHUE U NpesloMiieHue cBeta. OnTudyeckre npuoopsl.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moenb cBeToBoa.

WccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

Habmtonenue nugpaxkuuu cera.

HabGmronenue qucnepcuu cera.

[TosydyeHune cekTpa ¢ HOMOIIbIO MPU3MBI.

[TonmyuyeHue ciekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmule pabomol

N3mepenue nokasarens IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHHIA B JIMH3AX.

Habmtonenue nucnepcuu cBeta.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEILHOCTH
['panuibl OPUMEHUMOCTH  KJACCHYECKOM  MexaHuku. [locTynaTel  cHeluanbHOM  TEOpHUH
OTHOCUTENIHOCTH: WHBAPUAHTHOCTH MOJAYJSL CKOPOCTH CBETa B BaKyyMe€, MPUHLHUI OTHOCUTEIBHOCTU
DUHIITENHA.
OTHOCHUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHNE JJTHHBI.
DHeprusi ¥ UMIYJIbC PEASATUBUCTCKON YaCTULIBI.
CBs13b Macchl € PHEPTrUEH U UMITYJIBCOM PEISTUBUCTCKOMN YaCTULIbl. DHEPIHs TOKOSI.



Paznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. opmyina [Inanka cBsi3u 3HEprun (POTOHA € €ro YacTOTOH. DHEPrus U UMIYJIbC (poToHA.
OtkpeiTe u uccaenoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTtodddexra.
VYpasuenue DitHmreitHa 1151 hoTodddekra. «KpacHas rpanuma» pororddekra.
JlaBnenue cBera. Onwithel [1. H. JIeOenena.
XHUMHYECKOE IEHCTBUE CBETA.
TexHuueckue ycTpoiicTBa M MPAKTUYECKOE NMPUMEHEHHE: (POTOTEMEHT, (POTOAATUHMK, COJIIHEUHAsS
Oarapesi, CBETOAUO/.
Jlemoncmpayuu
®oTo3eKT Ha YCTAaHOBKE ¢ IUHKOBOH IIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETro GpoTodpdekra.
CBeTOoauOI.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccesauto o -gactuil. [Ltaneraprast Moiens atoma.
[Tocrynater bopa. U3nyuenue u noriouieHre (GOTOHOB MPHU MEPEXOE aTOMa C OJHOIO YPOBHS SHEPTrUu Ha
npyroil. Buasl criektpoB. CieKTp ypOBHEHN 3HEPTUU aTOMa BOJIOPOJA.
BousHoBsie cBolicTBa yacTull. Bomubl ge bpoinsa. KoprycKyJisipHO-BOJIHOBOM Tyain3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3JTyUEHUE.
TexHuyeckue ycTpoiicTBa 1 MPaKTHUECKOE MPUMEHEHUE: CTIEKTPaIbHbINA aHaIu3 (CIEKTPOCKOI ), JIaszep,
KBAaHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopra.
OrnpeneneHne JIMHBI BOJIHBI Jla3epa.
Habmoienne nuHeHvaThIX CEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
HabmtoneHue nuHeuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCNepUMEHTHI, TOKA3bIBAIOIINE CIOKHOCTh CTPOEHUs sipa. OTKpbITHE PaAMOAaKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa paaiuOaKTHBHOTO W3nydeHus. CBoiicTBa anb(a-, Oera-, ramma-
n3Iy4eHus. BausiHue paioaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA W HeWTpoHa. Hyknonnas mogens siapa ['eitzenGepra—MBanenko. 3apsin sipa.
Maccosoe uncio sapa. M3otomnsl.
Anbda-pacnan. DJEKTPOHHBIM M TO3UTPOHHBIM  Oera-pacnan. [‘amma-uznydenue. 3akoH
PaAMOAKTUBHOIO pacnaja.
DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. Jedekt Macchl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.
SAnepusiii peaktop. Tepmosnepusiit cunTe3. [IpoOiembl M NepCHEKTHUBBI AJEPHON SHEPreTHKU.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTto b1 HaOIIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHULI.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO (pr3nyeckoi KapTHHBI MUpA.
TexHnyeckue ycTpoiCTBa M IPAKTUYECKOE MPUMEHEHHUE: 03UMETpP, KaMepa BuibcoHa, sSAepHBIM
peakTop, aToMHast 6oM0a.
Jlemoncmpayuu
Cu€TYnK HOHM3HUPYIOIINX YaCTHUII.
Yuenuueckuii sxkcnepumenm, nabopamoptule pabomol



HccnenoBanue TpekoB YacTuil (110 TOTOBBIM GoTorpadusim).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Oransl pa3BUTUs acTpoHOMHUU. [IpuKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bup 3Bé3nH0r0 Heba. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUAUMOE JABUKEHHE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3BI, MX OCHOBHBIE
XapakTepUCTUKU. JlnarpaMma «CIeKTpaabHbIN KIacC — CBETUMOCTBY. 3BE3/Ibl TJIaBHOM I1OCIIEA0BATEIBHOCTH.
3aBUCUMOCTB «Macca — CBETUMOCTb) JJIsl 3BE3]] [TIaBHOM MOCIIEI0BATEIbHOCTH. BHYyTpeHHEE CTpOeHUE 3BE3 .
CoBpeMeHHBIE IPEACTABIECHUS O IPOUCXOXKACHNUN U 3Boronny CoslHIA U 3BE311. DTalbl )KU3HU 3BE3I.

Mneunslii I1yTe — Hama ['anaktuka. ITonoxxenue n neukenue Connua B I'anaktuke. TUIBI ralnakTHK.
Pannoranaktuku u kBazapel. YEpHBIE ABIPBI B A/1pax rajlakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pa3beranuwe ramaktuk. Teopus bosbimoro
B3pbIBa. PenmukToBoE H3iydeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewénnplie npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGntoneHuss HEBOOPYKEHHBIM IJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX HPUIOKEHUN IS
OTIpeJICJICHUs TOJIOKEHHsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOTro
MOJIyIIApHS U SIPKUE 3BE3BL.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro Ilytu.

O6o0maruiee NOBTOPEeHNE

Poinb (hm3ukn 1 acTpOHOMHH B SKOHOMUYECKOH, TEXHOJIOTUIECKOH, COIIMATBbHON M 3THYECKOH cdepax
JeSITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU U ACTPOHOMHH B COBPEMEHHOM HAyYHOU KapTUHE MUpa, POJIb
¢usnueckoil Teopun B HOpMUPOBAHUM NPEACTABICHUH O (U3NYECKON KapTHHE MHUpA, MECTO (PU3UUECKOM
KapTUHBI MUPa B OOILIEM PsZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEJICTABICHUN O MIPUPOIE.

Me:xknpeameTrHble CBSI3U

Nzyuenue xypca ¢puzuku 6a30Boro ypoBHs B 11 Kitacce OCyIIECTBIISIETCS ¢ YUETOM COAEPKATEIbHBIX
MEXITPEIMETHBIX CBsI3€l C KypcaMu MaTeMaTUKH, ONOJIOTUH, XMMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, CBS3aHHbIE C M3YyYEHHEM METOJOB HAYyYHOIO IIO3HAHMS: SIBJICHHUE,
Hay4yHbId (akT, rumoreza, Qunyueckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJACHUE, SKCIEPUMEHT,
MOJECIINPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHMH, TPUTOHOMETpHYECKHE (PYHKIMH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX MPOEKIUH Ha OCH
KOOpJMHAT, CJOKE€HHWE BEKTOPOB, MPOU3BOJHBIE JJIEMEHTApHbIX (DYHKUMHA, NpU3HAKKM M0100UA
TPEYroJbHUKOB, OIIpe/IeIeHHE IIIOMAAN IUIOCKUX GUryp u o0béma Ted.

Buonoeus: snexTpudeckue sSBJICHUS B )KUBOW MpUpOJE, KojeOaTeabHbIe ABMKEHHS B )KUBOM MpHUpOIE,
ONITUYECKUE SIBJICHUS B )KUBOM NMPUPOE, NENCTBUE paJiMalliy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsl CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBbI
0o0pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TTOMTIOCA 3EMIIH, 3aJI€KH MAarHUTHBIX pyJl, POTOCHEMKA 3€MHOI MTOBEPXHOCTH,
IIpe/ICKa3aHue 3EMIIETPSICEHUM.

Texnonocusi: NWHUM DIIEKTPOIIEpEAad, TEHEPATOp NEPEMEHHOIO TOKa, JJIEKTPOJBHUraTeNb,
MHIYKIMOHHAs Te4b, pajap, paIuonpuEéMHUK, TeJIEBU30p, aHTeHHa, TesnedoH, CBY-neub, mpoeKuOHHbII
anmapar, BOJIOKOHHasI ONTHKA, COJTHEYHast 6aTtapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

OcBoenne ydeOHOTO TpenMera «Du3WKa» HA YPOBHE CpeAHEro o0mero oOpa3oBaHus (0a30BBIA
YPOBEHbB) JOJDKHO OOECIEYHUTh JOCTHKECHHE CICAYIONIMX JTMYHOCTHBIX, METAMPEIAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3ybTaThl OCBOCHUS yueOHOTro npeamera «Dusrka» A0KHBI OTpakaTb TOTOBHOCTh U
CHOCOOHOCTh O0Y4YarOIIMXCSl PYKOBOJACTBOBAThCSA C(HOPMHPOBAHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOLINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIecTBa, pACIIUPEHUE >KU3HEHHOTO OIBITa M ONbITa
JESTEIbHOCTH B IIPOLIECCE PEAIN3aI[MM OCHOBHBIX HAIIPABJICHUI BOCIIMTATEIbHOM 1€ATEIHOCTH, B TOM UUCIIE
B YaCTHU:

1) rpa:kaaHCcKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKAAHCKON MO3UIIUN 00YYArOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO 4YJICHA
POCCHIICKOT0 00I1IECTBA;

MPUHATHE TPAJIUIMOHHBIX 00IIEUYETIOBEUECKUX TYMAaHUCTUUECKUX U IEMOKPAaTHIECKUX [IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEPECAX IPAKIAHCKOTO OOIIECTBa, yUacTBOBATh B
caMOyTpaBJI€HUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHUE B3aUMOJICHCTBOBATh C COIHMAIBLHBIMA WHCTUTYTAaMH B COOTBETCTBHHM C WX (DYHKIUSIMU U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTAapPHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaKTaHCKOW UICHTHYHOCTH, MATPUOTHU3MA,;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSIM POCCHUUCKHUX YYEHBIX B
o0nactu (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKITFOUYas 3CTETUKY Hay4YHOTO TBOPYECTBA, MPUCYIIETO (GU3UYECKOM
HayKe;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpPEC K pa3aIndHbIM chepaM npodhecCHOHATbHON AeITeTbHOCTH, B TOM YHCJIE CBA3aHHBIM C (PU3NKON
U TeXHHUKOW, YMEHHE COBEpIIaTh OCO3ZHAHHBIN BBIOOp OyayIei mpodeccuu U pean30BhIBaTh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMO0OOpa30BaHUIO B 00JaCTH (PM3UKU HA MPOTKEHUU
BCEH KHU3HU,

6) 3K0JI0rMYecKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh IKOJIOTHMUECKON KYJIBTYPBI, OCO3HAHHE TT00aThHOIO XapaKTepa dKOJOTHYECKUX
npo0em;

IJTAHUPOBAHUE M OCYUIECTBICHUE JICMCTBUM B OKpPYXKAIOUIEH Cpele Ha OCHOBE 3HAHUA ILeled
YCTOMUYMBOTO PAa3BUTHS YEJIOBEUECTBA;

paciivpeHue OmbiTa AeATeIbHOCTH SKOJOTUYECKON HANPaBIEHHOCTH HAa OCHOBE UMEIOIINXCS 3HAHUHN
1o (usuKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bU3UYECKON HAYKH;

OCO3HAHUE L ECHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IMPOLCCCC HUIYUCHUA (bI/IBI/IKI/I
OCYHICCTBIIATDL IMMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTh MHANBUAYAJIBHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/bHBIE YHHBePCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble JiornyecKue AeiCTBUA:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTyaIM3UPOBaTh MPoOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIPEACIIATD LENHN ACSITEIbHOCTH, 3aJaBaTh IApaMETPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBAEMBIX (DU3MUYECKUX SBICHUSAX;

pa3pabarbiBaTh IUIaH pELICHHS MPOoOJieMbl C YYETOM aHalIM3a HMEIOMIMXCS MaTepUANbHBIX |
HEMaTEpUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLCHMBATh COOTBETCTBHUE DPE3YJbTAaTOB LEISAM, OLECHUBATbH
PHUCKHU NOCIEACTBUM NEATENbHOCTH;

KOOPJIMHHUPOBATh U BBINOJIHITH PadOTy B yCIOBUSAX PEAIBLHOT0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3alMOJCICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PEIIEHUH KU3HEHHBIX IPOOIeM.

Ba3zoBble uccienoBarebckue 1elCTBUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATHAMHU U METOIaMU (PU3UYECKON HAYKH;

BJIaJIeTh HaBbIKAMM Y4eOHO-HCCIEI0BATENbCKOM M IMPOEKTHOW AEATENbHOCTH B 00NacTH (PU3MKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IIOMCKY METO/OB peIleHHUs 3ajad (U3UUECKOro
COJIepKaHusl, IPUMEHEHHUIO PAa3JINYHBIX METO/I0B [TO3HAHMUS;

BJIQJICTh BUJAMH JICATEIHOCTH I10 TTOIYYSHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIIH, TIPEOOPa30BAHHIO
Y IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYaLIUSAX, B TOM YHUCIIE IPU CO3JaHUH yUE€OHBIX IPOEKTOB B 00JaCTH
bu3uku;

BBISBJIATh NPUYUHHO-CIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3a/Jady, BBIIBUraThb TUIOTE3Y €€
pelIeHns, HaX0IUTh apIrYMEHTHI JJIs J0Ka3aTeIbCTBAa CBOUX YTBEPKICHUI, 3a1aBaTh MapaMETPhl U KPUTEPUU
pelieHus;

aHAJIN3UPOBATh IOJTYYEHHBIE B XOJAE PEIIEHUS 3aJauyd pPe3yJbTaTbhl, KPUTHUECKU OLIEHMBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON JESATENbHOCTH, B TOM YUCIIE MIPU
U3Y4YeHUU (DPU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OMBIT;

YMETb IIEPEHOCUTh 3HAHUS 10 (PHU3UKE B IPAKTHUECKYIO 00aCTh )KU3HEACITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JacTel;

BBIIBUTATh HOBBIE HJI€U, IIPEJyIaraTh OPUTHHAIbHBIE MTOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33J1auHl, OMyCKAIOIIUE aJIbTePHATUBHBIE PELICHHUS.

Padora ¢ undopmanueii:

BJIa/IeTh HaBBIKAMHU IMOJIy4eHUS HHOpManMu (PU3UUYECKOrO COAEpPKAHMUSI M3 UCTOYHHKOB DPA3HBIX
TUIIOB, CAMOCTOSITEIIbHO OCYILIECTBIISITh MOUCK, aHAJIN3, CUCTEMAaTH3alUI0 U WHTEPIpeTalfio HHPOpMaIIN
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBA MHGOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B peUIeHUH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3aj]ad ¢ COOJ0eHUEM TpeOOBaHUM 3PrOHOMMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus, IMpaBOBBIX W OITHUYECKUX HOPM, HOPM
nH(POPMAIIMOHHOM 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DU3MUECKOTrO COJepKaHUs B pa3aU4HbIX (GopMarax ¢ Y4ETOM Ha3zHAUYECHHUS
nH(OpMaLIUY U 11eJIeBOI ayAUTOPHH, BEIOUpAs ONTUMANbHYIO (hOpMY MPEICTABICHUS U BU3YAIU3ALUH.

KoMmyHukaTHBHBIEe yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

OCYILECTBIIATh OOLIEHUE HA YPOKaX (PU3MKU U BO BHE-YPOUHOMN AEATEIbHOCTH;

pacro3HaBaTh IPEIIOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMArYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJCTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW M MHIMBH Yy aJIbHON paboThI;

BbIOMPATh TEMATUKY U METOZbI COBMECTHBIX JE€HCTBUM ¢ y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

IIPUHUMATH L€ COBMECTHOM NEATEIIBHOCTH, OPTaHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBUA IO €€
JTOCTHIKEHHUIO: COCTABJIATh IUIAH ICHCTBUHN, paclpeesiaTh pOIU ¢ Y46TOM MHEHUH YYaCTHUKOB, OOCYXKIIaTh
pe3yJabTaThl COBMECTHON pabOTHI;

OLIEHUBAaTh KAayeCTBO CBOEr0 BKJIAJAa M KaXIOr0 YYaCTHHKA KOMAaHIbl B OOLIMI pe3yiapTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULIMN HOBU3HBI, OPUTMHAJIBHOCTH, ITPAKTUYECKON
3HAYUMOCTH;

OCYIIECTBIATh TMO3UTHBHOE CTPATETMYECKOE IIOBEACHHUE B Pa3JIMYHBIX CUTYalMsX, NPOSBITH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIMATHBHBIM.

PeryssiTuBHbIe YHUBepcaJbHbIE y4eOHbIe /1eiicTBUSA
Camoopranmszaums:

CaMOCTOSITENTFHO OCYHIECTBIISTH IO3HABATEILHYIO JEATEIBHOCTh B 00JIACTH (PU3UKU U aCTPOHOMHUH,
BBISIBIISATH TIPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITENIbHO COCTAaBIISTh IJIAH PEUICHHs PACUETHBIX M KAYECTBEHHBIX 3aJay, IJaH BBIMOJIHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM;

pacImmpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEAIOYTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIIOCOOCTBOBAThH (POPMUPOBAHUIO M TIPOSBIICHUIO SPYIUIMU B 00J1aCTH (PU3UKHU, TOCTOSTHHO TTOBBIIIATH
CBOM 00pazoBaTeNbHbIN U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATBbHBII HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh, OIIEHUBATH COOTBETCTBHE
pe3yIbTATOB LETISIM;

BJIQJIETh HABBIKAMH TIO3HABATEIILHOW pe(IeKCHH Kak OCO3HAHHMS COBEPIIAEMBIX JACUCTBUH U
MBICIMTENIBHBIX MPOILIECCOB, UX PE3YIHTATOB U OCHOBAHUM;

UCIIOJIb30BATh MPUEMBI pedIIeKCHUH TSl OLICHKH CUTYaIH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATDH PEUICHHS M0 UX CHIDKEHHIO;

MPUHUMATh MOTHBEI M apTYMEHTHI IPYTHUX NP aHAIN3€E PE3YIbTaTOB JIESTEIHLHOCTH,

MPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX TIPU aHAIHU3E PE3yIbTaTOB JAITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mpomecce AOCTHKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBI 10 (U3UKE ISl YPOBHS
cpeaHero oomiero o0Opa3oBaHHMs Yy OOYyYarOIIMXCS COBEPUICHCTBYETCS HSMOILMOHAIBHBIM MHTEIUIEKT,
npenoiararomuil copMUpOBaHHOCTb:

CaMOCO3HaHUSsI, BKJIFOYAIOMIETO CIOCOOHOCTh TIOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE, BUICTH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU dYMOITMOHAIBHOU c(hephl, OBITh YBEPEHHBIM B ce0e;



CaMOpEeryJIUpPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh alaTUPOBATHCSA K SMOIMOHAIBHBIM W3MEHEHUSIM U MPOSABIATH TMOKOCTH, OBbITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMU, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHKEHUIO LM U YCHeXy, ONTHUMU3M,
MHUIMATUBHOCTh, YMEHHUE IEWCTBOBATh UCXO/IA U3 CBOMX BO3ZMOKHOCTEH;

SMIATHH, BKIIOYAIONIEH ClIOCOOHOCTh MOHUMATh SMOIMOHAIILHOE COCTOSIHUE APYTUX, YUYUTHIBATH €T0
IIPU OCYILECTBICHUH OOIIECHHUS, CTIOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTHMH JIOIBMH,
3a00TUTHCA, TPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpHUMEpax poiib U MecTo (pu3uKku B (OPMUPOBAHUU COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOMN TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOMN JCSITEILHOCTHU JIFOJIEH;

YUYUTHIBATh TPaHUIBI MPUMEHEHUS U3YYCHHBIX (U3UYECKUX MOJIENe: MarepuaiabHas TOYKa,
MHEepLHaIbHas CHCTeMa OTCu€Ta, aOCOJIIOTHO TBEPAOE TENO, WICAIbHBIN ras3, MOJEIH CTPOEHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN IIEKTPUUYECKUI 3apsii IpU pelieHuu GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBICHHS (TIPOLECCH) U OOBSCHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KMUHETUYECKONH TEOpPUM CTPOEHHUSl BEIEeCTBA M JJIEKTPOAMHAMHMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHHe Tell, ABMKEHHE IO OKPYKHOCTH,
WHepLHUs, B3auMoaencTBue e, Auddy3us, OpOyHOBCKOE IBUKEHHE, CTPOCHUE KUAKOCTEH U TBEPBIX Te,
n3MeHeHne o0bEMa TeJl MPU HarpeBaHuM (OXJIAXKICHHUH), TEIJIOBOE PaBHOBECHE, UCIIAPEHHE, KOHJICHCAIIUS,
IUIaBJIEHUE, KPUCTAJIM3alus, KHUIIEHHWE, BIJIAXXHOCTh BO3JyXa, IOBBIIICHUE [aBJICHUA Ta3a MpPU €ro
HarpeBaHuM B 3aKPHITOM COCY/JI€, CBSI3b MEXKIY IapaMeTpaMy COCTOSIHMS I'a3a B U30MPOIIECCAX, ANEKTPU3ALINS
TeJl, B3aUMOJICHCTBHE 3apsI/IOB;

OMHCHIBATh MEXAHMYECKOE JABW)KCHHE, HCIONb3ysd (PU3NYECKHUE BEIHYMHBI: KOOpAWHATA, MYyTh,
NepeMelIeHe, CKOpOCTb, YCKOpEHHE, Macca Teja, CHUjla, HMIIYJIbC Tella, KUHETUYecKas »Heprus,
MOTEHIMAIbHAS HHEPTUsl, MEXaHW4YecKass pabdoTa, MEXaHWYECKas MOIIHOCTh; MPHU OMHMCAHUHU TPABHIHHO
TPaKTOBaTh (PU3MUECKHIA CMBICI UCIIOIb3YEMBIX BEIMYUH, UX 0003HAYCHUS U €IMHULIBI, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NUECKYIO BEIMUHHY C IPYTMMHU BEIMYUHAMU;

OMHCHIBAaTh HM3YYCHHBIC TEIJIOBbIE CBOWCTBA TEN W TEIUIOBHIC SIBJICHUS, HWCIIONB3YS (U3HUYECKUE
BEJIMYUHBI: JIaBICHUE Ta3a, TeMIeparypa, CpeaHssS KUHETHYEeCKas HHEPrys XaoTUUECKOTO JBHKCHUS
MOJIEKYJ, CpeAHEKBapaTUIHAsI CKOPOCTh MOJIEKYJI, KOTMYECTBO TEIUIOTHI, BHYTPEHHS I DHEPIHsl, paboTa rasa,
KO3 (UIIMEHT TOJEe3HOro JCMCTBHS TEIMJIOBOTO JBHTraTeNs; MPH OMHCAHUM MPABHIBHO TPAKTOBATh
(UBUYECKUN CMBICIT HUCIOJIB3YEMBIX BEJIUYHH, WX OOO3HAYEHUS W CIUHHIBI, HaXOIUTh (OPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUIMHY C IPYTUMHU BETUINHAM;

OIHCHIBATh W3YYCHHBIE AJIEKTPUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUYECKHE SIBICHUS (TIPOILIECCHI),
UCTIONB3Ysl (PU3UYECKUE BEIMUYMHBI: AJIEKTPUUYECKUHN 3apsf, DJIEKTPUYECKOEe IOJie, HAMPSKEHHOCTh MOJIA,
MOTEHIIMA, PAa3HOCTh TMOTEHIIMAJIOB; TIPH OIMWCAHUM TPABWIBHO TPAKTOBaTh (U3UYECKUNA CMBICTT
WCIIOIB3YEMBIX BEIMYHMH, WX OOO3HAUYCHMs] W CIWHHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSA3BIBAIOIIUE JIaHHYIO
(Gu3KMYECKyI0 BEIMYUHY C IPYTUMHU BEIUYUHAMH;

aHAIIM3UPOBATh (DU3MUYECKUE TMPOLIECCHl U SIBICHUS, UCIIONB3YS (PU3NYECKUE 3aKOHBI M TPUHIUTIBL:
3aKOH BceMHpHOTo TsaroteHus, |, 11 u 11l 3akonst HetoToHa, 3aK0H coXpaHeHHsI MEXaHUYEeCKOW SHEPTHUHU, 3aKOH
COXpaHEHHUsI WMITYJIbCa, MPUHIUIN CYNEPIO3UIIMN CHJI, TPUHIIUI PaBHOMPABHUS HHEPIUATBHBIX CHCTEM
OTCuU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO0 CTPOEHUSI BELIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CpeaHEH
KHHETUYECKOW JHEPrHH TEIJIOBOTO JIBIDKEHUS MOJIEKYT C aOCONIOTHOW TeMIlepaTypoi, MEpBBIA 3aKOH
TEPMOJVHAMUKH, 3aKOH COXPAHEHHUsS OJIIEKTPUYECKOro 3apsiaa, 3akoH KyroHa, mpu 3TOM pa3nudarhb



CJIIOBECHYIO (HOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHUE W YCIOBUSA (TpaHUIIBI, OOJIACTH)
MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TIPUHIIUIIBI IEWCTBUS MAITUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3indarh
YCIIOBHSI X 0€30M1acHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIEI0OBAaHUIO (PU3MUECKUX SBJICHUI U IMPOIECCOB C UCIOJIb30BAHUEM
NPSIMBIX U KOCBEHHBIX H3MEPEHMi, MpU 3TOM (GOpMYyIHUpOBaTh MpodieMy/3aady M THIOTE3y y4eOHOro
HKCIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEATIOKEHHOTO 000py10BaHNUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH
BEIBO/IBI;

OCYIIECTBIISITh TPSIMbIE U KOCBEHHBIE H3MEpPEHUS (PU3NUYECKHX BEJIUYMH, MPU ATOM BBIOUPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHU;

UCCIIEIOBAaTh 3aBHCHUMOCTH MEXAY (U3NYECKUMHU BEJIMYMHAMH C HUCIOJIB30BAHUEM IPSIMBIX
M3MEPEHUH, IPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJYYCHHOH 3aBHCUMOCTH
(bu3NUYeCKUX BEIMYMH B BHJIEe TaOIUI] U IpaUKOB, I€IaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIECIOBAHMUS;

coOmroAaTh mpaBuia Oe30MacHOro TpyJa MpHU IMPOBEACHUU HCCIENOBaHUI B paMKax ydeOHOro
HKCIIEPUMEHTA, y4eOHO-NCCIIE0BATENILCKOM M IPOCKTHOM IEATEIILHOCTH C UCTIOB30BAHNEM U3MEPUTEIBHBIX
YCTPOWCTB U JTA0OPATOPHOTO 000PYI0BAHMUS;

peliaTh pacy€THbIE 33/1a4U C SIBHO 33/1aHHOM (PU3UUEeCKON MOJIENbIO, UCTIONB3Ys (PM3UUYECKUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHalM3a YCJIOBUA 3aJaud BBIOMPATh (DU3MUECKYIO MOJEINb, BBIICIATH (PU3HMUecKue
BEIMYMHBI U (POPMYJIBI, HEOOXOOUMBIE sl €€ pelIeHus, MPOBOAUTh PACUETHl M OICHUBATH PEATbHOCTH
MOJIyYSHHOTO 3HaYCHHS (PU3NIECKON BETMUNHBI,

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBAThH JIOTUYECKU HETIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUMN
C OTMOPOIl Ha 3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS;

WCTIOJB30BATh IPH PEHICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJOTHUU IS
MOWCKA, CTPYKTYPHUPOBAHHWS, WHTEPIPETAIIMA M TIPEACTABICHUS YYEOHOH W HAyYHO-IIOMYJISIPHON
uH(pOpMalLIUK, TONYYEHHOM W3 PAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU AaHAJIU3UPOBATH IOIYYaEMYIO
nH(pOpMaINIo;

MPUBOJIUTL TPUMEPHI BKJIaJla POCCHUCKHX W 3apyOeKHBIX YUEHBIX-(DM3MKOB B PAa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PAa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCMOJb30BaTh TEOPETHUECKUE 3HaHMA MO (U3MKE B IOBCEIHEBHOW >KM3HM i oOecredeHus
0e30MmacHOCTH Mpu o0palleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU yCTPOMCTBAMU, IS COXPAHEHUS 3/I0POBBS U
COOITIOJICHHSI HOPM SKOJIOTHUYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B TpyMIie ¢ BHITOJHEHHEM PA3IUYHBIX COLMMAIBHBIX POJIEH, MIIAaHUPOBATh PadOTy TPYIIIHI,
paIoHaIbHO pACIpeAeNsaTh OOS3aHHOCTH U IUIAHUPOBATH ACSITENFHOCTh B HECTAHNIAPTHBIX CUTYaIIHSX,
a/IeKBaTHO OIICHUBATh BKJIA]] KaXKIOTO U3 YUaCTHUKOB TPYIIHI B PEIICHHE pacCMAaTPUBAEMOM MTPOOIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YYAIOIINXCS YMEHUI:

JEMOHCTPHPOBATh Ha MpHUMEpax poJib U MecTo (pu3MKku B (OPMUPOBAHUU COBPEMEHHON HAy4YHOMU
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHHMKH U TEXHOJIOTHI, B MPAKTUYECKON e TEIHLHOCTH JIOJIEH,
[IEJIOCTHOCTh ¥ €MHCTBO (pr3MUecKol KapTHHBI MUPA;

VYHUTBIBATh TPAHUIBI TPUMEHEHUS HM3YUYCHHBIX (U3MUECKUX MOJEJCH: TOUYCUHBIH AICKTPUICCKUI
3apsij, Jy4 CBeTa, TOYCUHBIH MCTOYHUK CBETA, siIepHasi MOJAENb aToMa, HYKIIOHHAsI MOJIENb aTOMHOTO spa
MIpH pelIeHnr (PU3NUECKUX 3a7ad;

pacro3HaBaTh (U3MUECKHE SBJICHHUS (MPOIECChI) W OOBSCHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHU ¥ KBAHTOBOW (DM3UKHU: AIIEKTPHUYECKAs POBOJAUMOCTD, TEIIJIOBOE, CBETOBOE, XUMUIECKOE,
MarHUTHOE JEWCTBHUS TOKAa, B3aWMOJCWCTBUE MArHUTOB, OJJIGKTPOMATHUTHAS WHAYKIHS, JEHCTBHE
MarHMTHOTO TMOJISI HA MPOBOJHUK C TOKOM U JBMXKYIIUICS 3aps, HIEKTPOMArHUTHBIE KOJIeOaHUS U BOJHBI,
MPSIMOJIMHENHOE pacHpOCTpaHEHUE CBETa, OTpa)keHHe, MperoMieHHe, HHTepdepeHuus, Iudpakuus u
MOJISIpU3aIvsl CBETa, Jucnepcus cBeta, dotodnekrpuueckuii d3pdekt (pororddexr), cBeToBoe AaBiICHUE,
BO3HHUKHOBEHHUE JIMHEWYATOr0 CIIEKTPa aToMa BOAOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTD;



ONUCBHIBaTh  M3Y4YCHHbIE CBOMCTBAa  BeIleCTBA  (IEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE,
IEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUYHBIX CPEA) U JICKTPOMATHUTHBIE SIBIECHUS (TPOLECCHI), UCIIOIb3YS
¢u3nvecKkre BENUYHMHBL: JICKTPUYECKUNA 3apsij, CHJIa TOKa, SJEKTPUYECKOE HAINpsDKEHHUE, SJIEKTPUUECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAS CHJA, paboTa TOKA, MHIYKIHS MAarHUTHOTO
nojsi, cuina Amnepa, cuia JlopeHna, MHIYKTUBHOCTb KaTYLIKH, SHEPIHs IEKTPUUECKOTrO0 U MAarHUTHOTO
IoJie, mepuoJ M yacroTa KojeOaHWid B KoyeOaTelNbHOM KOHTYpe, 3apsii W CHjla TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHWH, (POKYCHOE pacCTOSIHME M ONTHYECKasl CUiIa JIMH3BI, MPH
OIMMMCAHUHN TIPaBUIJIBHO TPAKTOBATb (1)I/ISI/I‘I€CKI/II>'I CMBICJI HCIIOJIB3YEMbIX BCJIWYHUH, HUX 0003HaUYeHUS U
€IMHUILIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PM3UUECKYIO BEJIUUUHY C IPYTMMHU BEJIMYMHAMU;

OIMCBIBATh N3yUYEHHBIE KBAHTOBBIC SIBIIEHUS U IIPOLIECCHI, UCIIOJB3Ys (PU3NUECKHE BETUUUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTA CBETA, SHEPTHS U UMITYJIbC (POTOHA, IEPHUO/ MOTypaciaia,
OHEPIUs CBA3U ATOMHLIX AACP, IIPHU OIMMMCAHUHN MPABUJIIBHO TPAKTOBATH @HSHHCCKI/II‘/JI CMBICJI UCTIOJIB3YCMBbIX
BEJIMYMH, UX 0003HAYEHUS U €IUHMILIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE TaHHYIO (U3NUECKYIO BEINUUHY
C IpYTMMH BEJIMYMHAMU, BBIUUCIIATH 3HaU€HUE (PU3NUYECKON BEIMYHHBI,

AHAJIIM3UPOBATDH CI)I/IBI/I‘-ICCKI/IG IMpOoHECChl U SBJICHUA, HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IC 3aKOHbI W IMPUHIUIIBL:
3akoH OMma, 3aKOHBI MOCJIEI0BATEIbHOTO U MApaJJIeNbHOIO COEAMHEHUs MPOBOJHUKOB, 3aKOH Jlxoyis—
JleHua, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMM, 3aKOH HPSIMOJIMHEHHOIO pacHpoCTpaHEHUs CBETa, 3aKOHbI
OTPaKEHMsI CBETa, 3aKOHBI IPEJIOMJICHUs CBeTa, ypaBHeHHe OMHIUTeHHa i ¢Gorodddexra, 3aKoH
COXPAHEHHUsl PHEPIUH, 3aKOH COXPAaHEHUS HMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIrO 3apsjia, 3aKOH
COXPaHEHHUsI MaccoBOI'0 YHCIa, NOCTysaThl bopa, 3aKOH paJuoakTHBHOIO paclnaja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHs (IpaHMILbI, 00JacTH)
IPUMEHUMOCTH;

OIIPCACIIATH HAITPABJICHHUEC BEKTOPA MHAYKIWMH MAariHuTHOT'O IIOJIA IMTPOBOAHUKA C TOKOM, CHUJIbI AMHGpa
u cuiibl Jlopenna;

CTPOUTH M ONMCHIBATh N300pa’keHHE, CO3aBaeMO€e IJIOCKUM 3€pKaJloM, TOHKOH JIMH30M;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIIEI0OBAHNIO (PU3MUECKUX SBJICHUN U MPOIIECCOB C UCIOIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHM: Ipu 3TOM (opMyIHpoBaTh IpodsieMy/3ajadyy W TUIOTE3Y y4eOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MIPEJI0KEHHOT0 000pYy10BaHUs, TPOBOAUTD OIBIT U (HOPMYIHPOBAThH
BBIBO/JIBI;

OCYLIECTBIISATh MpPsSMble M KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIMYMH, NPU ITOM BHIOMpPATH
OINTUMAaNbHEIN cII0cO0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHBIC MCTOABI OLICHKHA HOI’”pCHIHOCTGﬁ 1/13MepeH1/11?1;

uccijaeaoBarb 3aBUCUMOCTH (1)I/IBI/I‘~IGCKI/IX BCJIMYHH C HMCIIOJIB30BAHUCM IIPAMBIX HSMCPCHHﬁI IIpu 3TOM
KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHPOBATH pe3yJbTaThl MOJYYECHHON 3aBUCUMOCTH (PU3NYECKUX BETMYMH B
BUjie TaOIUIl U TpadUKOB, A€7aTh BBIBOABI 110 pe3yJibTaTaM HUCCIIEI0BaHMS;

coOmroaaTh mpaBuia Oe30macHOro TpyJa HpHU IPOBEACHUU HCCIEIOBaHUM B paMKax ydeOHOro
AKCIIEPUMEHTA, y4eOHO-HCCIIEeI0BATENIbCKON U MPOEKTHON JIEATEIbHOCTH C UCIIOJIb30BaHUEM U3MEPUTEIIbHBIX
YCTPOKCTB U 1ab0paTopHOro 000pyI0BAHHUS;

pemaTh pacy€THbIE 331a4H C SIBHO 3a/IaHHON (PM3UUECKOM MOJIEINBIO, UCIIONB3YS (PU3HUECKUE 3aKOHBI U
IIPUHIMUIIBI, HA OCHOBC aHajlin3a YCJIOBUSA 3aJadn BI)I6I/IpaTB @Hznqecxy}o MOJCJIb, BBIACIATH (1)I/ISI/III€CKI/I€
BEJIMYUHBI U (OPMYJIbI, HEOOXOAUMBIE Ui €€ pelIeHHs, MPOBOJUTh PacuéThl U OLEHUBATh PEAbHOCTD
MOJIyYEHHOTO 3HaYeHMs (PU3NYECKON BETMUHHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HENIPOTHBOPEUMBYIO LIETIOUKY PACCYKIECHUN
C ONOPO Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHMUS,

HCIIOJIB30BAaTh IIpHU PCUHICHUHA yqe6HBIX 3aga4 COBPCMCHHBIC I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTUHN OJIs1
MOUCKA, CTPYKTYPHPOBAHHUS, WHTEPHpPETAllMd M TPEACTaBICHUS YYEeOHOH U  Hay4YHO-IIOMYJISIPHOMN
uHbOpMalUY, TOJXYYEHHOW U3 pAa3NUYHBIX HCTOYHMKOB, KPUTUYECKH aHAJIM3UPOBATh IMOJIy4aeMyIo
uH(pOpMalLHIo;

OOBSICHATH NPUHLMIIBI AEHCTBHSI MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3anyaTh yCIOBHS UX
0€30I1aCHOT0 MCII0JIb30BaHUS B IOBCEAHEBHOM KU3HM;



MPUBOJIUTH MPHUMEPHI BKJIaZa POCCUICKUX U 3apyOexHBIX y4EHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJb30BAaTh TEOPETHUECKUE 3HAaHMSA N0 (U3MKE B TOBCEIHEBHOW >KM3HM sl OOecredeHus
0€30MacHOCTH IpH 0OpaIeHHH ¢ TPUOOPaMH U TEXHUYECKUMHU yCTPOHCTBAMH, /ISl COXPAHEHHUS 3/I0POBbSI U
COOJTIOICHUSI HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKpY Kalolllel cpee;

paboTaTh B IpynIe C BBIIOJHEHUEM Pa3IMYHBIX COLMATIBHBIX POJeH, MIaHUPOBaTh PadOTy IpyMIIbI,
palMoOHANBPHO pacHpeAessaTh 00S3aHHOCTH M IUIAHHPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYAIHSX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHUE pacCMaTpUBAaEMON MPOOIEMBI.

Peasu3zanmsi BOCIUTATEIHHOTO MOTEHIMAJIA YPOKOB BeIeTcsl ¢ yueToM padounx nporpamm ®OII
000:

MaKCHMaJIbHOE UCTIOIb30BaHUE BOCITUTATEIBHBIX BO3MOKHOCTEH COIepIKaHus yUeOHBIX IPEAMETOB JIJIst
bopMupOBaHUs Y 00YYAOIINXCSA POCCUICKUX TPAAMIIMOHHBIX 1YXOBHO-HPABCTBEHHBIX U COIIMOKYIIBTYPHBIX
LICHHOCTEH, POCCUHCKOrO HCTOPHYECKOTO CO3HAHUS HAa OCHOBE HCTOPUYECKOrO MPOCBEIICHUS; IMOI00p
COOTBETCTBYIOIIETO COACPIKAHUsS YPOKOB, 3a1aHHii, BCIIOMOTATEIbHBIX MaTEPHAIOB, IPOOJIEMHBIX CUTYAIIUi
IUTSE 00CYKICHU;

BKJIFOUCHHE YYUTEISIMUA B pabodne mporpaMMbl 10 YIEOHBIM IpeaMeTaM, KypcaM, MOIYJISIM IIEIEeBhIX
OPHEHTHUPOB PE3yJITATOB BOCITUTAHHUS, MX YUET B OMPEACIICHUM BOCIIUTATCILHBIX 3a/1a4 YPOKOB, 3aHITHIA;

BKJIFOUCHHE YUYHUTEISIMH B pabodne MpOorpaMMbl YYeOHBIX HMPEJAMETOB, KYPCOB, MOIYJICH TEMaTUKU B
COOTBETCTBHUH C KaJICHIAPHBIM TJIAHOM BOCITUTATEIBHON pabOTHI;

BBIOOP METOJIOB, METOJIMK, TEXHOJIOTHI, OKa3bIBAIOIINX BOCIHHUTATEIBHOE BO3CHCTBHE HA JTMYHOCTD B
COOTBETCTBHHM C BOCIHTATCIIbHBIM HJICATIOM, IEIbI0 M 3ajadyaMHd BOCIHUTAHHS, ICJICBBIMH OPHUCHTHPAMHU
PE3yJIbTAaTOB BOCIIUTAHMUS; PEaTH3AIUI0 IPHOPUTETA BOCIIUTAHUS B yUeOHOMN IeSTEIbHOCTH;

NPUBJICUCHHEC BHUMAHKs OOYYaIOIIMXCS K IICHHOCTHOMY acleKTy M3y4aeMbIX Ha YPOKax MPeIMETOB,
SIBJICHUI U COOBITHH, WHUIIMUPOBAHUE OOCYXICHHMU, BBHICKa3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHHS K U3y4aeMbIM COOBITHSIM, SIBJICHUSAM, JTUIIAM;

NPUMEHCHHE WHTEPAKTHBHBIX (OpM ydeOHON pabOThl - HHTEIUICKTYAJIbHBIX, CTUMYJIHPYHOIIUX
M03HABATEIPHYI0 MOTHBAIIMIO, HTPOBBIX METOMK, AMUCKYCCHH, JAIONMX BO3MOKHOCTH MPUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOTO JMAJIOTa; IPYIIIOBOH Pa0OThI, KOTOPAasi YYUT CTPOUTH OTHOIICHHS U JICHCTBOBATh
B KOMaH/Ie, CIOCOOCTBYET PAa3BUTHIO KPUTHIECKOTO MBIILICHUS;

o0y IeHrne 00yJaroMXcsi COOI0IaTh HOPMBI MTOBEJCHHMSI, TMPaBUIa OOIICHUS CO CBEPCTHUKAMH U
MeIarOTHYeCKMMH  pabOTHUKAMHU, COOTBETCTBYIOIIUE YKJaay oO0IIeo0pa3oBaTeIbHON —OpraHu3allvy,
YCTAHOBJICHHE U MOJIEPKKY JOOPOIKEITATEIBHON aTMOC(HEPHI,

OpPraHu3allMi0 HACTABHUYECTBA MOTHBHPOBAHHBIX W  OPYAMPOBAHHBIX  OOYyYarOIIUXCS — HaJ
HEYCIEBAIOIIMMHU OJIHOKJIACCHUKAMH, B TOM 4YHCIE C OCOOBIMH 00pa30BaTEeNIbHBIMU IOTPEOHOCTSMH,
JAFOIIET0 00YYAIONMMCS COIMATbHO 3HAYUMBIH OIBIT COTPYHUYECTBA U B3aUMHOM TTOMOIIIH;

WHUIIMMPOBAHUE U TIOJIEPIKKY HCCIIEIOBATEILCKOM NEATEILHOCTH OOYYaIONIMXCs, UIAHUPOBAaHUE U
BBIMOJIHEHUE WHAMBH/YaJIbHBIX U TPYIIOBBIX MPOEKTOB BOCITUTATEIHLHON HAIPABICHHOCTH.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ii/m Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
11 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 bubnrorexa LIOK
' AR HAY https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K
AHHEMATHIA > https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2.2 7
Auraniica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUs] B MEXaHUK 6 1 1 bubmrorexa LIOK
' OHb COXPATE © © https://m.edso0.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
3.2 10 1
OCHOBEI TEPMOHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bu6muoreka [IOK
' Ma30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24

Pazgea 4.

SJIEKTPOANHAMHUKA



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

bubnunoreka LIOK
4.1 1 1
MEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 1 bubmuorexa [IOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KUIIACC
KoimmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undpossbie)
Ne i/mn Konrpoasusie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchl
Paznea 1. JIEKTPOANHAMUKA
MaruuTtHoe nose. IeKTpOMarHuTHas bubmuoteka [IOK
11 11 1 3
WHTyKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4ecKne 1 31eKTPOMArHUTHBIE 9 1 bubmmnoreka HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U 3J1€KTPOMArHUTHbIE 5 1 bubmuorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24

Paszen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
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31 OcCHOBBI crielIUaIbHOM TEOPUH 4 bubnmoreka [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paszgea 4. KBAHTOBAS ®PU3UKA
. bu6nmoreka IIOK
4.1 DJ1eMEHTHI KBAHTOBOM OIITUKHA 6 https://m.eds0o.ru/7f41c97¢
4.2 CrpoeHue aToma 4 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97¢c
bubmuoreka [{OK
4.3 ATOMHOC 3/1pO > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 brbmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 7
Pa3gen 6. OBOBIIAIOILIEE IOBTOPEHUE

61 | O%obmmomes nostoperne ‘ g i edsoo uTHALGSTe
Hroro no pazgeny 4
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

MMOYPOYHOE INNIAHUPOBAHHUE 10 KJIACC

Tema ypoka

KoanuecTBo 4yacoB



https://m.edsoo.ru/7f41c97c
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Ne Hara DJIeKTpPOHHbIe U (POBbIE
n/n Bcero Kontpoabubie  Ipaxririeckite u3yuyeHusi oOpa3oBaTebHbIE
padoThI padoThI
pecypcsbl

1 ®usuka — Hayka o npupone. Hayunsie 1 Bu6mumoteka [JOK
METO/IbI IO3HAHHS OKPYKAIOLIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popMupoBaHuu

2 COBPEMEHHOM i)ayqﬂoﬁ Kq;pIT)I/IHII,)I MHpa, B 1 bubnrorexa LIOK

. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEIbHOCTH JIOIEU
MexaHnueckoe JBUKECHUE.

3 OTHOCHUTENIBHOCTH MEXaHUYECKOTO 1 bubmuoreka [{OK
nBrokenus. [lepemernenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE 1 Bubmmorexa IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 Bbu6moreka [JOK
JBVKECHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe najeHue. Y CKopeHue 1 bubnmnorexa [JOK
CcBOOOIHOTO MaACHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonnHelinoe nBuxeHue. J[BrxeHue 1 bubmmnoreka [HOK
MaTepUabHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpuniun otHOCcUTENbHOCTH [ anumnes.

8 I/IgepIIIII/IaJ'II)HBIG cucreMsl orcuera. [lepBoiii 1 bubmmorexa LIOK

https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca Tena. Cuna. [IpuHuun cynepno3uuuu
9 cui. Bropoit 3akoH HII):IOTIiHa ;3]1;1 P ) 1 bubmorexa HOK
B https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOYKH

10 Tpernii 3akoH HbIOTOHA [UIs1 MaTE€pUAIIBHBIX 1 bubmuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMUpHOTO TsiroteHus. Cuna 1 bubnuotexa [JOK

TAXKCCTH. HepBaﬂ KOCMHYECKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00
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bubnunoreka LIOK

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.eds0o.ru/ff0c3e18
Cuia tpenus. Koagpduument tpenus. Cuia
13 COHpOTEIBJ'IeHI/IH Hp(ll)/l(bI[BI/I)KeHI/II/IID Tea B bubnrorexa LIOK
https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU WIN ra3e
[ToctynaTenbHOE U BpanareabHOE
14 JBIKEHHE a0COIIOTHO TBEPIOTO Tea. bub6nmoreka [IOK
MowmeHT cuitbl. [Tnedo cuibl. Y cinoBust https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOTO Tela
NMiynec MmaTepuallbHONM TOYKHU, CUCTEMBI
15 MaTepUalIbHbIX TOYEK. MIMITyIbC ChIIbL. bubnuorexa [IOK
3aKkoH COXpaHEHHs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pabora u moutHOCTH critbl. Kunernuaeckas
16 JHEPTHs MaTepuaaIbHON ToukH. Teopema 00 brbmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKO SHEPTUu
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEprus ynpyro aeopMUpPOBaHHOMN bubmmnoreka HOK
npykuHbl. [loTeHIIMATbHAS SHEPTHS TeTa https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3eMIIU
[ToTeHuManbHbIE U HEMOTEHIUAIBHBIE CUJIBI.
CBsi3b pabOTHI HEMOTEHITUAIBHBIX CHII C
18 H3MeHepHHeM MexaHqufKoﬁ SHEPTUU bubmmorexa LIOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUUYECKOM dHEpPrun
JlabopaTtopHas pabota «lccnenoBanue
19 CBSI3H pabOThI CUJIBI C U3MEHEHHEM

MEXaHUYECKOI 3HEepPTUHU Tesla Ha IpUMepe
PacCTSKEHUS PE3NHOBOTO KIyTa»



https://m.edsoo.ru/ff0c3e18
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20

KonrtponsHas pabora o Teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE)

bubnunoreka LIOK
https://m.edsoo.ru/ffO0c4b74

21

22

23

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Moiesu CTpOCHHUS ra3oB,
KHUAKOCTEH U TBEPABIX TEJ

Macca monekyn. KonuuecTBo BemecTsa.
[Tocrosinnas ABoraapo

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?

24

25

26

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Lienscus

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AbcoumoTHas TeMIiepaTypa Kak Mepa
CpPEIHEH KUHETUYECKON SHEPTUU ABUKEHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Krnaneiipona

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabdora «MccnenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpamMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay

I/I30HpOHCCCH B NACAJIbHOM I'a3€ U UX
Fpa(l)I/ILICCKOC MMpeaACTaBJICHUC

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss dHEeprus TepMOJUHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.
KonugecTBo TemioTs! u padora.
BryTpeHHss dHeprus 0THOATOMHOIO
HJIeaIbHOTIO Ta3a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952
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bubnunoreka LIOK

31 Buer rennonepesiain https://m.edsoo.ru/ff0c5¢c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
32 K(I:)[nnquTBo TETJIOTHI TIPH T]elfmonepenaqe. bubnrorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIl TIpolecc
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubmuorexa [JOK
[IPUMEHCHHE K H30IMPOIIECCaM https://m.edsoo.ru/ffOc5efc
34 Heo6paTuMocTs npo1eccoB B MpUpoe. Bu6mumoteka [JOK
Bropoii 3ak0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteus u KIIJ TenmoBoi bu6nmoreka LIOK
MalInHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKoorn4YecKre mpoodIeMbl
TEIUIOOHEPTeTHKHI
38 O6o6matomuii ypok «MomnekysipHas bu6nmorexa LIOK
¢uznka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 <<M01;1I;Kynﬂszs[ ¢u3uka. OCHOBBI bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKIY
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmmnoreka HOK
Hcnapenue u KumeHue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCUTENbHAS BIAKHOCTh bubnmnorexa [JOK
BO3yxa. HachlmeHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckne u
42 amop(HbIe Tesna. AHU30TPONHS CBOWCTB bubmuoreka [IOK
KpUCTaIOB. JKuaKue KpUCTaIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [TnaBnenue u Kpuctaum3anus. Y aeibHast but6mmoreka [IOK

TCIJIOTA IJIaBJICHUA. CY6J'II/IME[I_[I/I$I

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubnunoreka LIOK

44 YpaBHEHHE TEIIOBOTO OamaHca https://m.eds0o.ru/ff0c6820
45 DJIeKTpuU3anus TeJl. DJICKTPUUECKUH 3apsi. bubmuorexa [JOK
JlBa BH/a SJIEKTPHUECKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc
IIpoBOAHMKH, TUAICKTPUKU U
46 H:HYHITOBOI[HI/?KI/I. 3aK(I:H COXpaHEHUs bubnrorexa LIOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aumoneiictBue 3apsiioB. 3akoH Kyiona. Bu6mumoteka [JOK
ToueuHblil 37€KTpUYCCKUI 3apsi https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTD 9J€KTPUYECKOTO MOJIS.
48 Hpnlsmnn cynepn03nmfn ANMEKTPUUECKUX Bubmmorexa LIOK
o . https://m.edsoo.ru/ff0c6df2
nioJiel. JInHuu HanpsHKEHHOCTH
49 PaGota cui 31eKTpoCcTaTuYeCcKOro moJsl. bubnnorexa [JOK
ITorenuuan. Pa3HOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
[TpOBOIHUMKY M TUIJICKTPUKH B
50 BHI;KTpI(l)CTaTI/I‘-IiKOM nolee. brbmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JlsnexkTpudeckasi MPOHUIIAEMOCTh
N bubmuorexka [IOK
>1 dneKTpodmKocts. Konercarop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MJIOCKOT0 KOHAEHCATOpa. bubnmnorexa [JOK
DHeprus 3apsHKEHHOTO KOHIEHCAaTOpa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabota "3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa”
[TpuHIMTT NEWCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMMMPOBAIBLHOTO amnmnapara,
CTPYHHOTI'O IMIPUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHHe FIEKTPOonpuOopoB
DNEeKTPUUECKUN TOK, YCIOBUS €T0
55 cymectBoBaHus. [locrossaabIN TOK. CHita

toka. Hanpsbxenue. Conporupnenue. 3aKkoH
Oma 151 ygacTKa 1enu



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

56

[TocnenoBarenbHOE, MapAJLIEIBHOE,
CMEIIaHHOE COEUHEHNE TPOBOIHUKOB.
Jlaboparopuas pabora «3ydeHne
CMEIIaHHOTO COCIMHECHUSI PE3UCTOPOBY

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxxoyns-Jlenua

3akon OMa 1Sl TOJTHOM (3aMKHYTOH )
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne DJ1C ucToyHNKa TOKa U €ro
BHYTPEHHETO COIPOTHUBIICHUSD)

DneKTpOHHAs TPOBOJAUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXITpOBOJIUMOCTh

OnexTpuuecKkuil TOK B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

61

[TonynpoBoaHUKH, UX COOCTBEHHAs U
IpUMecHas npoBogumMocTsb. CBoiicTBa p—N-
nepexoza. [loxynpoBoHUKOBBIE TPUOOPEI

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTpUUECKUN TOK B pacTBOpax U
pacriaBax JIeKTPOJIUTOB.
DNEeKTpOTUTHYECKAs JTUCCOIHAIIHSI.
DNeKTpon3

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c82ba

63

64

DNEeKTpUYECKHUM TOK B raszax.
CaMOCTOSTEILHEIA U HECAMOCTOSITEILHBIN
paszpsa. Monnus. [1nazma

DneKkTpudecKkue npudopsl U yCTpoicTBa U

HUX NPAKTUICCKOC MPUMCHCHUC. HpaBI/ma
TEXHUKH 0€30IaCHOCTH

but6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

bubnunoreka LIOK

65 0606 i 3 1
OPIIAOTIIL YpOI «SICKTPOMTHAMHIA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
«2nektpocratuka. [locTostHHBIN bubmuorexa [{OK
66 . 1 1
JIEKTPUUECKUIT TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepubiil ypok. KonTpoasHas pabora 1mo 1 bubmuorexa [IOK
Teme "DiekTpoauHaMuKa' https://m.edsoo.ru/ff0c8c56
68 PesepBHEIi ypok. O000MIa0OmMuUN ypoK 1o 1 bubmmoreka [JOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68 3 3
I[TPOT'PAMME
11 KJIACC
N KosnyecTBO 4acoB Jara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoka Kontpoabubie  IIpakTHueckue oGpa3oBare/bHbIe
n/n Bceero H3Y4YeHH S
padoTbI padoThI pecypchl
[TocTossHHBIE MArHUTHI U UX
B3auMozeiicTere. MaruutHoe nose. Bekrop bubmmnoreka HOK
1 . . 1
MarHUTHOW MHAYKIUH. JINHUK MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
, | e |
petena. A https://m.edsoo.ru/ffOc98fe
MIPOBOJTHUKOB C TOKOM
JlaGopatopHas pabora «3yuenue bubmuortexa [IOK
3 1 1
MarHUTHOTO TOJIS KaTyIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
4 JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOTHUK 1 1 bubnuotexa [JOK

¢ TokoM. Cuna Amnepa. JlaboparopHas

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

pabora «MccnenoBanue neicTBUS
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢ TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha
JBIDKYIIYIOCS 3apsDKEHHYI0 JacTuily. Cuna
Jlopenua. Pa6ora cumnst Jlopenna

DneKkTpoMarHuTHas HHAYKIus. [ToTok
BEKTOpa MarHuTHOW uHaykuuu. IJ1C
WHIYKIAW. 3aKOH 3JICKTPOMarHUTHOM
uHaykuuu Dapagest

JlaGopaTtopHast pabora «HcciaenoBanue
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIMH»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c9df4

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTG. fIBIEHUE CAaMOUHAYKIIUH.
O/1C caMOMHIyKIIMU. DHEPrUusi MAarHUTHOTO
MOJIS KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE IOJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoiucTBa u ux
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
ANIEKTPOMATHUTBI, JIEKTPOABUTATEIIb,
YCKOPHUTENH 2JIEMEHTAPHBIX YACTHIL,
UHIYKIUOHHAs [1eYb

10

11

O6o06maromuii ypok «MaraHutHoe mose.
3J'I€KTpOMaFHI/ITHa$I I/IHJI}’KHI/ISI»

KOHTpOJ’IBHaH pa60Ta mo TeMe «MarHuTHoe
ITOJIC. SHCKTpOMaI‘HI/ITHaSI HHAYKOUSI»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcab82

bubnmorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOgHBIE MEXaHNYECKME KOJIEOaHMS.
["apmoHmMUeckre KoneOanus. Y paBHEHUE
rapMoHH4YecKux konebanuii. [IpeBpamienue
SHEPTUU

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabora «HcciaenoBanue
3aBUCUMOCTH TIEPHOJIa MATBIX KOJICOaHUI



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

15

16

17

T'py3a Ha HUTH OT AJIMHBI HUTU U MACChBL

rpy3a»
Koneb6arenbupiii KOHTYp. CBOOOHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUS B
U/IeaTbHOM KOJIe0aTeIbHOM KOHTYpE.
AHaNOrus MEXy MEXaHUYCCKUMH U
AJIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPruu B U/I€aJIbHOM KOJIe0aTeIbHOM
KOHTYpEe

Hpe,I[CTaBJ'IeHI/Ie 0 3aTyXarIiux
KOJIEOAHHUSIX. BBIHY)KIIGHHBIe MCXaHHUYCCKUC
koneOanus. Pe3onanc. BBIHY)KIIGHHLIC
QJICKTPOMAaruanuTHLIC KoJeOaHus

[lepemennsbiit Tok. CHHYCOMIATBHBIN
MepEMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO
TOKA. AMIUTUTYAHOE U JEHCTBYIOLEE
3HAYEHHUE CUJIbI TOKA U HATIPSKEHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0ch820

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbhb86

bubnuoreka [{OK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBoacTBo, nepenaya
U TIOTpeOIeHNEe AIEKTPUUECKOM SHEePTUn

19

20

21

VYCeTpoicTBO U MPAKTHYECKOE IPUMEHEHHE
AIIEKTPUYECKOTO 3BOHKA, FeHepaTopa
NIEPEMEHHOT0 TOKa, IMHUN AJIeKTponepeaay

DKOJIOTUYECKUE PUCKHU ITPU MPOU3BOJICTBE
anekTposneprun. Kynbrypa ucnoib30BaHust
3JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU

MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxopocts
pacnpocTpaHEHUs U JUIMHA BOJIHBI.
[Tonepeunsle U TPOIOJIbHBIE BOIHBI

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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3Byk. CKOpOCTb 3ByKa. | pOMKOCTH 3BYyKa.

bubnunoteka LIOK

22 Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DJIEKTPOMAarHMTHbBIC BOJIHBI, UX CBOMCTBA U bubmuorexa [JOK
ckopocTh. [lIkana 3JeKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIBI PATUOCBSI3U U TEJICBUICHHUS.
PasButue cpencts cszu. Paguonoxamms
o5 Kontponsnas padora «Konebanus u Bu6muoteka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonnHETHOE pacIpOCTPaHEHNE CBETA B
26 O,II[)HOpO,HHOﬁ cpe;::. T(f)‘leqll-;l)blﬁ UCTOYHUK bubmmorexa [IOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpaxkeHue cBeta. 3aKOHbBI OTPAKEHUS
27 CBCI’)I“a. [TocTpoenue H306pa>Ke§1/n71 B bubmrorexa LIOK
https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKaje
[Ipenomiuenue ceera. [lonHoe BHyTpeHHEe
28 OTI:)a)KeHI/Ie. [IpenenpHBIN yroi H}(I)JII;IOFO brbmmorexa LIOK
https://m.edsoo.ru/ffOcd7{6
BHYTPEHHET0 OTPAKECHUS
JlabopaTtopHas pabota «3mepeHue bubmuoreka [IOK
29
NIOKa3aTess MPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne n3o0paxxeHuil B TUH3E.
30 ®opmyna TOHI:<OI>'I JIMH3BI. Sp’BeaneHI/Ie Bubmmorexa IOK
https://m.edsoo.ru/ffOcddle
JTUH3BI
31 JlaboparopHas pabota «MccrnenoBanue
CBOICTB M300paKEHUH B IMH3AX)
Hucnepcus ceeta. CloKHBIN cocTaB 6€10ro
32 cgerta. [[Ber. JlaboparopHas paboTa
«Habmonenne aucnepcun cBeTay
33 WnTepdepennus ceera. udpakuus cera. bubmuoteka [IOK

JudpaxknuonHas pemeérka

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
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https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

HOHGpe‘-IHOCTI: CBCTOBBIX BOJIH.

bubnunoteka LIOK

34 [Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 Onruueckue mpuOOpHl U YCTPOMCTBA U
YCJIOBHS MX 0€3011aCHOTO TPUMEHEHUS
I"'paHu1ibl MPUMEHUMOCTH KJIACCUUECKOM
36 szaHI]/_IIKI/I. %OCTYJ'IaTLI crenuaIbHOI bubmorexa OK
https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIHLHOCTH
OTHOCHUTEBLHOCTh OJHOBPEMEHHOCTH.
37 3amenieHue BpeMeHi[/I u CIZ)KpameHne bubmmorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHEPrus ¥ UMITYJIbC PEISTUBHUCTCKON
38 IIaCTI:I)/IIIBI. CB$I3I)y Macfm C DHEprueu u bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Kontponbnas pabota «Ontuka. OCHOBBI bubnnoreka [JOK
39 .
CIENHAaTbHON TEOPUH OTHOCHTEIHHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyia [Inanka. Dueprus u Bbu6mmoteka [IOK
UMITyJIbC HOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue Gorodddexra. bubmuoreka [IOK
Omeitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorpdekra. YpaBHEeHHE
42 9171HLHTeI(7II)Ha L[H(I:{(b(bOToa(p(geKTa. «KpacHas Bubmmorexa IOK
https://m.edsoo.ru/ff0d015e
rparumay gororpdexra
43 Hasnenue ceera. OnbitTel [1. H. JIeOenena. bubnuoreka [{OK
XuMuyeckoe JeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiucTBa U NPaKTUYECKOe
44 npuMeHeHue: (oTorNeMeHT, GOTOAATUHUK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3amau no reMe « IJI€EMEHTEI bu6nunorexa LIOK

KBAHTOBOU OIITUKN

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cf02e
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Mogens atoma Tomcona. OmBITEI

46 Pesepdopna mo paccessHHIO 0-9aCTHIL. buomoreia LIOK
https://m.edsoo.ru/ff0d091a
ILtanerapHast Moaenp aroMa
bu6numoreka [IOK

4 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GoTOHOB MPU

48 nepeyxoz[e aToma C O;Ij{oro y(ioBHﬂ BHGII:FI/II/I bubnrorexa LIOK

. https://m.edsoo.ru/ff0dOafa
Ha pyroil. Bunel criekTpos
BonnHoBsIe cBoMcTBa yacTul. BoiHbl e
bpoins. KopnyckynsspHO-BOIHOBOM Bbu6mmoteka [JOK

49
nyanu3M. CIIOHTaHHOE ¥ BBIHYKIIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITyuyeHue
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI

50 PeseI;q)opﬂE r)llo OTIPE/ICIICHUIO COCTaBa bubmorexa LIOK

https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3TYUYCHHS
CgoiictBa anb(da-, 6era-, raMmma-u3ITydCHUS.

51 BnusiHne painoakTUBHOCTH Ha )KUBbIE
OpTaHU3MBI
OTkpsITHE TPOTOHA U HEWTpoHA. VI30TOMEI.

59 Anbda-pacnaa. DNeKTPOHHBINA U bubmuoteka [IOK
NO3UTPOHHBIN OeTa-pacmai. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4yeHue
DHeprusi CBSI31 HYKJIOHOB B sizipe. SlepHbIe
peakuuu. Saepusiit peaktop. [Ipobiemsl, bubmuoteka [IOK

53
NEePCHEKTUBBI, SKOJIOTUYECKHUE aCTIEKThI https://m.edsoo.ru/ff0d1356
AJIEPHOMN SHEPreTUKH
DnemMeHTapHbIe YacTUllbl. OTKpPHITHE

54 no3UTpoHa. MeToabl HaOMOACHUS U bubmuoteka [IOK

PETUCTPALIMU HIEMEHTAPHBIX YaCTHII.
Kpyrnsiii cron «@yHaaMeHTaIbHbIE

https://m.edsoo.ru/ff0d0e38
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55

56

B3anMojeiicTBus. EquHCTBO (hm3mueckoi
KapTUHBI MUPa»
Bun 3Bé3mH0T0 HebOa. Co3Be3aus, sipKue

3BE3/1bl, INIAHETHI, UX BHIMMOE JIBHKEHHE.
Conneunas cucrema

Conuue. ConHeunast akTUBHOCTD.
Uctounuk sueprun CosHia v 3BE311

57

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3 1Bl IIIaBHOH ITOCIICI0BATEIIHHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMEHHbIE MPEJICTABICHUS O
MPOUCXOXKICHUU U 3BOJoIMU CoJiHIIa U
3BE3T

58

Muneunsiii [1yTe — Hama ['anakTuxa.
[Tonoxenue u auxenue ConHia B
lanaktuke. I'amaktuku. YEpHbIE NBIPHI B
A/ipax rajlakTUK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonwuioro B3peiBa. PennkroBoe u3inyuyeHue.
Meraranaktuka

60

61

Hepemennsie npobieMbl acCTpOHOMUU

KonrtpomnbHas pabota «D1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

62

O6o0matomuii ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COIUATBHON U
ITUYECKOH cdepax NesaTeTbHOCTH YeTOBeKa

63

O6o06matomuii ypok. Pons u mecto Gpuzuku
Y aCTPOHOMUH B COBPEMEHHOMN HAyYHOUN
KapTHUHE MHUpa




O6o6marmuii ypok. Pons ¢puznyeckoit

64 TEOpHH B (HOPMUPOBAHUU NIPEICTABICHUN O 1
¢du3nueckoil kapTHHE MHUpa
O6o06maromuii ypok. Mecto ¢pusudeckoit
65 KapTUHBI MUpPa B 00ILEM Py 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJE
66 Pe3epBHbIil ypok. MarHuTHOE MoJIE. 1
OJeKTpOMarHuTHasi UHIYKLUs
67 Pesepsublit ypok. Ontuka. OCHOBBI 1
CrelHanbHOM TEOPUH OTHOCUTEIBHOCTH
68 Pesepnsriit ypok. KBantoBas ¢usuka. 1 Bu6mmoteka [JOK
DJIeMEHTBI aCTPOHOMHUHU M aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®usuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon penakmuei [MapdentseBoit H.A.,

AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemieHuey

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

1. l'opnoa JI.A. COopHHK 3a/1a4 110 (PUBHKE: MIEKTPOCTATHKA.
10-11 knaccsl. M.: BAKO.

2. KontponpHo-u3mepurtenbupie MmaTepraibl. ®usuka. 10 knacc /
Cocrt. H.H. 3opun. M.: BAKO.

3. Coopnuk 3anad no ¢usuke. 10—11 xmaccel / ABT.-COCT.

E.I'. MockoBkuna, B.A. Bonkos. M.: BAKO.

4. TectoBble 3afanus MO (PU3MKE B PUCYHKAX U UEPTEkKaX.

10-11 knaccst / Coct. JI.A. I'opnoa. M.: BAKO.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1. DneKTpOHHOE MPUIIOKEeHUE K yueOHuKy Www.drofa.ru

2. https://resh.edu.ru - Poccuiickas 37€KTpOHHAs IIKOJIA

3. https://uchi.ru/- Yuau.py

4. https://edu.skysmart.ru - uatepakTuBHas paboyas TeTpaab SKY
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