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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma «®wuszuka moOCIEe YPOKOB» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMH K pe3yJjbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peAN3yIOIIUX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopnepxaHue TporpaMMmbl MO BHEYPOUHOW JAESTENBHOCTH HANpPABICHO Ha
(opMUpoBaHUE €CTECTBEHHO-HAY4YHOM KapTHUHBI Mupa oOydvarouuxcs 11 kmacca
npu oOydyeHHMH HX @u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO noaxozaa. [Iporpamma no ¢usmke cOOTBETCTBYET TpeOOBaHUAM
OI'OC COO Kk nuaHUpPyEMbIM JIMYHOCTHBIM, NPEAMETHBIM M METANpPEIMETHBIM
pe3ynbrataM OO0ydYeHHUs, a TakKe YUYUThIBAET HEOOXOIUMOCTh peallu3aluu
MEXIPEIMETHbIX CBA3€d (UMK C  €CTEeCTBEHHO-HAYYHBIMH  y4E€OHBIMU
npenMeramu. B Hell onpenenstoTcss OCHOBHBIE LI€NU U3yueHus (PU3UKUA HA YPOBHE
cpenHero o6Omiero oOpa3oBaHUs, IUIAHHPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca
(U3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (Ha 6a30BOM ypOBHE).

[IporpaMManopu3nKeBKIIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pu3nku Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMmpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoir reorpadueri u  actpoHomueid. Mcmonp3oBaHWE M aKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJIaJd B (OPMHUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOBY Kypca BHEYpOUHOI 1eATENBHOCTH MO (PU3HKE AJIST YPOBHS CPEAHETO
o0miero o0pa3oBaHusl MOJIOXKEH PsA HIEH, KOTOPbIE MOXKHO paccMaTpuBaTh Kak
MPUHLIUIIBI €0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (QU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanust TpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TE€XHOJIOTHYECKUX MPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTUEM TEXHUKH M TEXHOJOTHM, a TaKkKe OOCYXIACHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTpOSHUsS (PU3NYECKON TeOpUH, poju (YHIAMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPTraHM3allMU JKCIEPUMEHTAIBHON JAESITEIIbHOCTH O00Yy4YaroluXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
PaKTHYECKUX paboT. BolieneHue B yka3aHHOM NepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3ana4. Ilpu 3TOM A1 pacy€THBIX 3a/1ad NPHOPUTETOM SIBIISIOTCS 3aadyd C SBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
0OBsSICHEHHE TPOTEKaHWS (PU3MUECKUX SBJICHWA W TIPOIECCOB B OKpYXKaromiei
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
bu3UKHM Ha YPOBHE CPEAHETO O0IIEro o0pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OOOpYIOBAaHHME JJIsi BBIMOJHEHUS] YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.
JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B IporpaMMme MO (U3MKE KIFOYEBBIX JEMOHCTpAIUi s
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.
JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dbopMupyetcst B BUI€ TeMaTHYECKUX KOMILJIEKTOB M OOECIEeYMBAETCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.
OCHOBHBIMH LIETISIMUA U3YYECHHS] BHEYPOUHOU AESITENbHOCTH «DHU3uKa 1mocie
YPOKOB» B 00111eM 00pa30BaHUU SIBIISIOTCS
e (QopMHpOBaHHE HHTEpPECa M CTPEMIICHHS OOYYaIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (popMuUpoBaHHe
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM

bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeACTaBICHUN O poiu (DU3UKH JJIST PA3BUTHS JPYTHUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHnne ITUX Ielield 00ecTeunBaeTcs PelieHneM CIeAyIoNuX 3a7a4 B
MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CPEHETO 00IIero o0pa3oBaHMs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHEe yMEHUH NPUMEHSTb TEOPETHUYECKHUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue GU3NUECKOl MOJEIIH, aJIEKBATHON YCIIOBUSM 3aJa4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
Gu3MUecKUX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTaluyd HUHPOpMalUH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wu3ydeHune nporpaMMbl BHEYPOUHO JEITEIBHOCTH «PuU3HMKa IOCie

YPOKOB)» Ha YpPOBHE cpelHero oOuiero oopazoBanusi orsoaurcsa 34 uaca (1 vac B
HEJIEITIO0).



COIAEPKXAHUE OBYYEHUA

Pa3znen 1. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmKeHHE. OTHOCHTEIBHOCTh MEXAaHHUYECKOIO JIBHKCHHUS.
Cuctema otcuéra. Tpaekropus.

[lepemetienne, CcKOpoCTh (CpeaHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MAaTEPUAJIbHOM TOYKH, UX MNPOEKIMH HAa OCHU CHUCTEMBI KOOpPJIMUHAT.
CiioxxeHue nepeMenieHuil U CI0)KEHUE CKOPOCTEMN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJMHEHHOe IBIkKeHue. [ 'paduku
3aBUCUMOCTA  KOOPAWHAT, CKOPOCTH, YCKOpPEHMs, IIyTH U I[EPEMEIICHU
MaTepualbHOM TOYKH OT BPEMEHH.

CBoOoaHOoe mazieHre. Y CKopeHre CBOOOTHOTO MMaICHHUS.

KpuBommHeitHoe  nBwkeHue. [I[BUKEHUME  MaTepualibHOM  TOYKHM 1O
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHu4yeckne YyCTpOMCTBA M NPAKTUUYECKOE IIPUMEHEHHUE. CHHUIOMETP,
JIBUKCHUE CHAPAJIOB, LIEMTHBIE U PEMEHHBIC TIEPEIAYH.

Tema 2. /lunamuxa

[IpuHuun  otHocutenbHOCTH  ['anmmnes. Ilepeelii  3akoH  HeroToHa.
NHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroTtoHa
IJI1 MaTepuagbHON TOYKHU. Tperui 3akoH HbroTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHOoro Ttsirorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kaueHus ). Cuina tpenus. Cyxoe
tperne. Cuia TpeHUs! CKOBKEHUS U cuiia TpeHus nokos. Kosadduruent tpenus.
Cuiia conpoTUBIIEHUS MPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT Cubl OTHOCUTENBHO OcH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHnuecknue yCTpOMCTBA M MNPAKTHYECKOE IPUMEHEHHE: MNOAIIMIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Tema 3. 3axkonwl coxpanenus 6 mexaHuKe



Nmnynbc MarepuanbHOW TOYKHM (Tela), CUCTEMbl MaTepHUANbHBIX TOYEK.
NMnynbe cunpl U M3MEHEHHME HMMIyJbCa Telld. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaxtuBHOE IBMKEHUE.

PaGora cuibl. MOIIHOCTS CUJIBI.

Kunernueckast sHeprusi MmaTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU SHEPTHUH.

[ToreHumanbHas DHEPIus. [ToreHuunanpHas DHEPrus YIPYro
nedopMupoBaHHON  TpykuHbl.  [loTeHiuManbHass  3Heprusi Tena  BOJIU3H
MOBEPXHOCTH 3EMJIN.

[TorennmanbHple ¥ HENOTCHLMAJIBHBIE  CHUJIBIL. CBs3p  paboOTHI
HEIOTCHIMAJIBHBIX CWJI C U3MEHEHHEM MEXaHUYECKOU JHEPruu CHUCTEMBI Tell.
3aKOH COXpPAaHEHHSI MEXaHUYECKOU SHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBAa M IIPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONED,
NPY>KUHHBIA [TUCTOJIET, IBUKEHUE PAKET.

Tema 4. I'uopomexanuka

JlaBieHue B )KUIKOCTAX M razax. 3akoH Ilackamns

3akoH Apxumena

JlamuHapHOe U TypOyJIeHTHOE TeUCHHUE KUJIKOCTU. Y paBHeHUE bepHymum

Paznea 2. MosiekyasipHasi pu3uka 1 TEpMOAMHAMMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysusa. Xapakrep ABWIKECHUS W
B3aMMOJICVICTBUSA YacCTUI[ BemlecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPBIX TNl M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieil. Macca u
pasmepsl Mosiekys. KonmndectBo BenectBa. [loctosHHass ABorajpo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
[enbcus.

Mopgens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJICKYJISIPHO-
KHHETHYCCKOW TEOpHUH HCATBHOTO raza. AOCONIIOTHas TeMmIepaTypa Kak Mepa
CpElIHEM KWHETHYECKOW HSHEPruy TEIJIOBOrO JABMXKEHHS dYacTull raza. [llkama
temmepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knamneipona.
3akon JlanbToHa. M3omporiecchl B UI€AIBHOM Ta3€ C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. [paduueckoe mpencTaBIeHHE H3O0MPOIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHU4Yeckne YCTPOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.



Tema 2. Ocnosvl mepmoouHamuKku

TepMonuHamuueckass cucteMa. BHYTpeHHsAS >HEpPrus TEpMOIUHAMUYECKOU
CUCTEMBI U cIOCOOBI €€ u3MeHeHus. KonnuecTBo TemnoTsl U pabora. BHyTpeHHss
JHEpPrus  ONHOATOMHOIO  MJACalbHOro  rasa.  Buuasl  Temonepenayu:
TEILIONIPOBOJHOCTb, KOHBEKIIUSA, U3JIyYCHHUE. Y JeIbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEmnoTel npu TeIUIonepeaaye.

[lonsitue 00 aamabatHoM mpouecce. llepBblli 3aKOH TEPMOJMHAMMKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMUKH K u3ompoueccaM. ['paduueckas
UHTepIpeTanus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTs mpoLeccoB B MPUPO/IE.

TemmoBble  MamuHbl.  [IpyHOMIIBL  OEHWCTBUSA — TEIUIOBBIX  MAalluH.
[IpeoGpa3oBanuss SHEpPruM B TEIIOBbIX MamuHax. Koap¢uuueHt mnose3Horo
nevctBust TerioBod MammHbl. [lukn KapHo u ero kosd@uimeHT mojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMbI TETLNTIOIHEPTETHKH.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: JBUIaTesb
BHYTPEHHETO CTOpaHUsl, OBITOBOM XOJOJAUIBbHUK, KOHIUIIMOHED.

Paznen 3. DiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYEeCKWid 3apan. J(Ba BHIAa DIIEKTPUYECKHUX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKH U MOJYNPOBOAHUKH. 3aKOH COXpPAaHEHUS
ANEKTPUYECKOTO 3apsa.

B3aunmopeiictBue 3apsaoB. 3akoH Kynona. ToueuHslil anekTpuyeckuil 3aps.
Onektpuueckoe 1mone. Hampssk€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn
CYNEPHO3ULUH ANEKTPUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabora cmnm  amekrpocratmueckoro  moisa.  Ilotenmuman.  PasHocThb
MOTEHIUANOB. [IpOBONHMKM © JOUANEKTPUKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne yYCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTHUECKash 3alluTa, 3a3€MJICHHE OJJIEKTPOIPHOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBbHBIN aniapar, CTPYWHBIN IPUHTED.

Tema 2. I[locmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunplx cpeoax

DJIEKTPUYECKU TOK. YCIIOBUSL CYIIECTBOBAHUSA DSJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.



OIEKTPUYECKOE CONPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.

Pabora oanekTpuueckoro Toka. 3akoH Jlxoyms—Jlenna. MomiHoOCTb
AIEKTPUYECKOTO TOKA.

ONEKTpOABWKYIIAsl CWJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3axon Oma n1J1s TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT ~ NPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHAs IIPOBOJIMMOCTb
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKMid TOK B  pacTBOpax M  paciulaBaXx  dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNA. DIEKTPOIIN3.

OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITENBHBIM M HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: aMIepMETp,
BOJITMETP, pEOCTaT, HCTOYHHUKM TOKA, OJJIEKTPOHArpeBaTeNbHbIE MPHOOPHI,
AJNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN TNO/, TaTbBAaHUKA.

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[locTosstHHBIE ~ MarHuTHl.  B3anMmoneicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mosie. BekTop MarHMTHOM WHAYKUOWH. [IpuHOMN Cynepno3uuuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JMHHM MarHUTHOU
UHIYKUWH T1O0JIS1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe 10Jie TPOBOJHMKA C TOKOM. KapThHa JHHUNA WHIYKIUH
MAarHUTHOTO TOJs JIJIMHHOTO MPSMOTO MNPOBOJHHUKA U 3aMKHYTOrO KOJIBLIEBOTO
MIPOBOJIHHMKA, KATYIIKU ¢ TOKOM. OnbIT DpcTeaa. BzauMoaelicTBiue mpoBOAHUKOB C
TOKOM.

Cunia Amnepa, €€ MOy b U HallpaBJICHUE.

Cuna Jlopennia, e€ MOyJib M HallpaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Itoje. PaboTa cuisl Jloperma.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [IOTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIASA CWIa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanest.

BuxpeBoe nanekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
MIPOBOJHHUKE, IBUAKYIIEMCS TOCTYNATEIIBHO B OJTHOPOAHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenua.



NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABIKYLIAs CHIIA
CaMOUHAYKIIUH.

OHeprusi MArHUTHOTO MOJISL KATYIIKHA C TOKOM.

DIJIEKTPOMAarHUuTHOE TOJIE.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATEIb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS I1€Yb.

Pasznen 4. KoJsie0aHuda ¥ BOJTHBI

Tema 1. Mexanuueckue u I1eKmpoOMazZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KojeOaHMs.
I"apmonnyeckue konebanus. Ilepuon, wacrora, ammuntyaa U (dasza kosieOaHUM.
[IpyXvHHBIM MasATHUK. MareMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosieOanuii. [IpeBpalenrie sHeprun Npu rapMOHUYECKUX KOTeOAHUSIX.

KoneGarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJOrus MEXIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJEATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsIX. BbIHYK/IEHHbIE MEXaHHUYECKHEe
kosnieOanus. Pesonanc. BeiHyX/I€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUsI.

ITepemennbii  TOk. CHUHYCOMIAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIpSKEHUS.

Tpanchopmarop. IIpon3BoacTBO, mepeaadya U MOTPEOICHUE DICKTPUICCKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
UCIIOJIb30BAaHUS 3JIEKTPOIHEPTUH B IOBCEIHEBHON KU3HU.

TexHu4YecKkne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOI'0 TOKA, JIMHUHU dJIEKTpoInepeaay.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE GOTIHbL

MexaHudeckue BOJHBI, yclioBus pacrupoctpanenus. Ilepuon. Ckopocth
pactpoCTpaHeHHs W JJIMHAa BOJHBL. [lomepeyHbie W TPOJOJILHBIE BOJHBI.
WNuTtepdepenmus n nudpaxius MEXaHUIeCKUX BOJTH.

3Byk. CxopocTh 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarauTHoil BosiHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MPEIOMIICHUE, MOJsIpu3anus, JTudpaKius,
uaTepdepernrs. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.



[IIkanma 3MEeKTPOMAarHUTHHIX BOJH. IIpuMeHEHHE 37E€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panunonokanys.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas IMArHOCTHKA B TEXHUKE W MEAULMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueuHbli ICTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHbI oTpaxeHHUs: cBeTa. [locTpoeHue nzoOpaxkeHuil B
IUIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpaxkeHue. llpenenbHBI yroa MOJTHOTO
BHYTPEHHET'O OTPaKEHUS.

Hucnepcust cBeta. CloxHBIN cocTaB Oenoro ceera. L{ger.

CobOuparome W pacceuBaromiyie JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHHEe M ONTHYecKas cuia TOHKOM JuH3bl. [locTpoeHue wm3o0pakeHuil B
coOuparonmx U pacceuBaronux jduH3zax. Gopmyna TOHKOW JHUH3BL. YBelIUYEHUE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTtepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEpP(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCIoBHE HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TuGPaKIUOHHYIO PEIIETKY.

[Momspuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOISIPOUI.

Pazgea 5. OcHOBBI cClIeNMAJBHON TEOPUU OTHOCUTEIBHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynatel
CIICIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIINI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIECHHE BPEMEHHU U COKPAICHUE
JUTUHBI.
DHEPrusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.



CBs3b MaccChl C JHEPrUEl U UMITYJIBCOM PEIITUBUCTCKOW YaCTHULIBI. DHEPIrus
ITOKOS.

Paszpnen 6. KBanroBas ¢pusuxa

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®otonbl. Dopmyna [lnanka cBs3u s3HEprun (POoTOHA C €r0 YACTOTOU. DHEprus
U UMITyJIbC (OTOHA.

OtkpeiTue u uccienaoranue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHbI
dotoaddexra. YpapHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiiay
dboTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHudeckue ycTpoWCTBA U MPAKTUYECKOE TPUMEHEHHE: (DOTOIIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOHO/I.

Tema 2. Amomnoe a0po

OKCIEPUMEHTBI, JOKA3bIBAIOIIUE CJIOKHOCTh CTpOoeHUs siapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma 1o ompeneneHuto  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paainoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monenb smpa [eizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio saapa. M30Tonsl.

Anbda-pacman. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacman. ['amma-
u3NydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Snepnbie peakuuu. /leneHrue u CUHTE3 AIEp.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobieMbl W TEPCIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtonbl HAOIIOICHHS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMOACHCTBUSA. EAMHCTBO u3nueckol KapTUHBI MUPA.

TexHnueckne yCTpOMCTBAa U NMPAKTUYECKOE NMPUMEHCHUE: JTIO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

MexknpeaMeTHbIe CBA3H

N3ydenne Kypca BHEYpPOUHOU JesaTenbHOCTH «Pu3uka mocie ypoko» B 11
KJIACCE OCYIIECTBISIETCS C YYETOM COJEPKATENBHBIX MEXIPEAMETHBIX CBS3EU C
KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUU.



Mesicnpeomemnvle nouwsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAy4HOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOACHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pEIICHWE CHUCTEMbl YPaBHEHUH, TPUTOHOMETPUUICCKUC
(GYHKIIUU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJIECTBO, BEKTOPHI W HMX IMPOCKIIMA Ha OCH KOOPJHMHAT, CIOKCHHE BEKTOPOB,
MIPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPH3HAKA TIOJ00MSI TPEYroJbHUKOB,
onpeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

Buonoeus: »>nexTpuyuecKkWe SBICHHUS B JKUBOW MpHUpOJE, KolieOaTelbHBIC
JIBUKCHUST B JKUBOW MPHUPOJIE, ONTHYECKHUE SBJICHUS B KUBOW MPHUPOJIC, NEHCTBUE
paavaIiiy Ha )KUBBIC OpPTaHU3MBI.

Xumus.: CTpOCHHE aTOMOB U MOJICKYJI, KpUCTAIITNYECKast CTPYKTypa TBEPABIX
TEJN, MEXaHW3Mbl 00pa30BaHMUS KPUCTAUIMYECKONH PEMIETKH, CIEKTPaIbHBIN
aHaIu3.

l'eoepachusi;  MarHWTHBIE TOJOCA 3€MIIM, 3aJleKd MarHUTHBIX DY,
doTrochbEéMKa 3eMHOW TOBEPXHOCTH, MPEACKA3aHNE 3eMIICTPSCEHUH.

Texnonocus: JNWHUHM DJICKTpOTEpenad, TEHepaTop IEePeMEHHOTO TOKa,
AJICKTPOBUTATEIb, WHAYKIIMOHHAS II€4Yb, pajap, pPaJuONpPUEMHHK, TEJICBU30D,
anTteHHa, teiedoH, CBY-meub, MPOEKIMOHHBIA ammapaTr, BOJOKOHHAs OITHKA,
CoJTHe4YHas OaTapesi.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHue Kypca BHEYpOUHOU nesTenbHOCTH «Du3uka mocie ypoKoB» Ha
ypOBHE cpeaHero odiiero oopasoBanus (0a30BbIi YPOBEHB) OKHO O0ECIICUUTH
JOCTIKEHUE CICIYIONIMX JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIHUTATEILHOM JAEATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPaTUYECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEpPECaX TIpa)kIaHCKOTO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIum;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA UMHCTUTYTAMH B COOTBETCTBUU C
X QYHKIHMSIMY U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOU JI€ATETbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TrPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4)3CTeTHYECKOr0 BOCIIMTAHUSA:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCyLIEro (pU3nYEeCcKoil HayKe;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCuoHaIbHOU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJIE HA OCHOBE
3HAHMS 1IeJIel yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH SKOJOTHYECKOM HaIlpaBIE€HHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO0 (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 TMO3HAHUS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEeATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHHs  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIHCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONPENIECNIATh eI JECSATECIbHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTECPHUH HX
JIOCTHKCHUS,
BBISIBIIATE  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeIBaTh INIAH PEIICHHUS MPOOJEMBbI ¢ YY4ETOM aHAIM3a HUMEIOIIHXCS
MaTEPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHSX  peajbHOTrO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BHUBATh KPEATHBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBaTe/ibCKue 1eCTBHUA .



BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATUAMH M METOJaMHU
(u3nUecKOl HayKu;

BJIaJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATENICKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpEeTaluy, MpPeoOpa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUUYHBIX YYeOHBIX
CUTYaIUsX, B TOM YHCIIC TIPU CO3AaHUH YI€OHBIX MPOCKTOB B 00JIACTH (PUUKH;

BBISIBIIATH [IPUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HaXOJWTh apryMEHTBI sl JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIHHOU
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TOJy4YeHUs WHOOpMAIUU (PU3MUECKOTO COIEP)KaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMU Pa3IMYHBIX BUIOB U (HOpM
MPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCIIONIb30BaTh  CpeACTBA  HMHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpPXKAHUS B pa3iIMUHBIX (opMmaTax C
y4€TOM Ha3zHa4YeHHS WH(OpPMAIUU U TIEJIEBOM ayJUTOPUHU, BBIOUPAs ONTUMATHHYTO
dbopMy mpecTaBIeHUS U BU3yaTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JAEUCTBHM C y4y€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IMIOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCTBOBaTh (HOPMUPOBAHUIO M MPOSBICHHUIO SPYAUIMH B 00JIACTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMM  TIO3HABaTEJIbHOW  pedIeKCMM  KaKk  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUSI MPOrPaMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIONICTO CIIOCOOHOCTh ITOHMMAThL CBOE SMOILIMOHATLHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydeHus mo mporpaMMe BHEYPOUHOU JesiTeJibHOCTH «DuU3UKa
1ocJjie YpOKOB)» MpeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIONTUXCS] YMEHHUIA:

JIEMOHCTPUPOBATh HA TPUMEPAX POb U MeCTO (Pu3nKu B (opMUpOBaHUU
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TEXHOJOTHH, B NMPAKTUYECKOW AEATEIIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nYeCcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIEIIEH:
TOYEYHBIN AJIEKTPUUYECKUH 3apsifl, JIyd CBETA, TOUCUHbIA UCTOYHHUK CBETA, SJICPHAS



MOJIelb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sipa MpU pelieHUuU (U3UYECKUX
3ajay;

pacro3HaBaTh (QpuU3HUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOM (DU3UKH: DJIEKTPUUECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCHCTBUSI TOKA, B3aUMOJCHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHasi WHAYKIUS, JACHCTBUE MAarHUTHOTO TIOJiA Ha
MPOBOJIHUK C TOKOM W JIBIDKYIIUMUCS 3apsiji, JIEKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pPACIPOCTPAHEHHE CBETa, OTPAKEHHE, MNPEIOMIICHUE,
unTephepeHuus, audpakuus ¢ MOJApU3AIUs  CBETa, JUCIEPCUS CBETa,
dotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMHUCHIBATh W3YYEHHBIE CBOMCTBA BelIeCTBa (JIEKTPUYECKUE, MAarHUTHBIE,
ONTHYECKUE,  DJIEKTPUUYECKYIO  MPOBOJUMOCTh  Pa3IMYHBIX  Cpel) W
AJICKTPOMArHUTHBIE SIBJICHUS (TIPOIECCHI), HCIMONB3YA (PU3nuecKkue BETUYUHBI:
ANEKTPUUECKUM 3apsll, CUjia TOKA, DJIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAs cuiia, paboTa ToKa,
WHIYKIAST MarHUTHOTO Toyisi, cujia Awmrepa, cwia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKH, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOTO TIOJIEW, MEepUoA M YacToTa
KoseOaHuii B KoJieOaTeNbHOM KOHTYpe, 3apsiii U Ccujia ToKa B TIpolecce
TFapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE pacCTOSHHE H
ONTHUYECKAs] CHUJla JIMH3bI, MPU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHI
CMBICII HCIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAUeHHs] M EAMHUIIBI, YKa3bIBaTh
dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMUY;

ONKUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
¢dusznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
94acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/I MOTypacnaaa, YHEPTUs CBS3H
aTOMHBIX SIZIEpP, TPU ONMUCAHWU TPABWIBHO TPAKTOBATh (DUIUUECKUN CMBICH
WCIIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €JIMHUIIBI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIWYMHY C JAPYTUMH BEITUYHHAMH,
BBIYHCIISATH 3HAYCHHE (PU3NUECKON BEITMIHHBL;

aHANMM3UPOBATh (PU3MUYECKHUE TPOIIECCHl M SBICHUS, UCTIONB3Ys (PU3NUYECKHE
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajieIbHOTO
COCOVMHEHUS TNPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKOH BIEKTPOMArHUTHOU
MHJYKIHWH, 3aKOH MPSMOJUHEHHOTO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE OWHITeHHa mia (oTodPdexra,
3aKOH COXPAaHEHHUSl SHEPruH, 3aKOH COXPAHEHUs HMMITYJIbCAa, 3aKOH COXPaHEHHs
AIIEKTPUYECKOr0 3apsijia, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4HUCia, MOCTynarsl bopa,



3aKOH PaJIMOAKTUBHOTO PacMaa, Py 3TOM pas3IndaTh CJIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCJIOBUS (TpaHUIlbl, OOJIACTH)
MIPUMEHUMOCTH;

OTIPEIEISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHia;

CTPOUTh W OIKCHIBATh H300paXKCHHE, CO3/1aBaeMOE€ IUIOCKHUM 3epKajioM,
TOHKOM JIUH30MH;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (U3MYECKUX SBICHUH U
IPOIIECCOB C HCIOJb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH: TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OIKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYJOBaHUS, MPOBOJIUTH OMNBIT M
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMbBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYCCKUX BEJIUYMH C HCIIOJIb30BAaHUEM
NPSIMBIX HM3MEPEHHMH: TPH O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YJIBTAThl MOJYYCHHON 3aBHCHUMOCTH (PU3MYECKUX BEJIMYMH B BHJIC TAaOJIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
paMKax y4eOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESITENHbHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OpaTOpHOTro
000py1I0BaHMS;

pemars pacuy€THbIE 3a7a4dl C SBHO 3aJlaHHOW (HU3UYECKOW MOJICIIbIO,
UCTIONIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJlauu
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3HMUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OILIEHUBATh PEATBHOCTD
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 33/1a4U: BHICTPANBATh JIOTUYECKH HEMIPOTHUBOPEUUBYIO
[EMOYKY PACCYXACHUI C OMOpoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
HH(OPMAITMOHHBIE TEXHOJOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
Y TIPE/ICTaBIICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOW MH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTydaeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIIWMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOKUCTB, pa3indaTh yCIOBUS UX OE30MACHOTO WCIIONIH30BAHUS B MMOBCEIHEBHOM
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOMIETO MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

MCIIONb30BaTh TEOPETUYECKHE 3HAHUSA MO (U3NKE B MOBCEAHEBHON >KWU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUuU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOWCTBAMU, JUISI COXPAHEHHS 3[JOPOBBSI U COOIIOJICHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpymIe C BBHIMOJTHCHWEM pPAa3IUYHBIX COIHMAIBHBIX pOJIEH,
IUIAHUPOBaTh PAabOTy TPYMIbI, PalMOHATBHO pacHpeAeisiaTh OOS3aHHOCTH W
TUTAHUPOBAThH JESATEIIPHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pACCMATPUBAEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (mudposbie)
KonTposbHbiepado IIpakTnyeckunepado
n/m | TeMIpPOrpaMMBbl Bcero o0pa3oBaTebHbIEpeCyp
ThI ThI
Chl
Paznenl. MEXAHUKA
bubmmoreka [{OK
1.1 K 3
HHeMaTHRa https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
1.2 5)
Huramika https://m.edsoo.ru/7f41bf72
b K
1.3 3aKOHBICOXPAHEHHUS B MEXAHUKE 3 ht?[i?;;?:;igr? [7£41b§72
1.4 I'mapomexanmka 3
Hroromopazneny 14

Pazgen 2.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

51 OCHOBBIMOJIEKYJISIPHO- 3 bubnuoreka [JOK
' KMHETUYECKOUTEOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 OCHOBBITEPMOUHHAMHKH 4 https://m.edsoo.ru/7f41bf72
Uroronopazneny 7
Pa3znen3.2JIEKTPOAUHAMMUKA
bu6mmoreka [JOK
3.1 3
MeKTpoCTaTiia https://m.edsoo.ru/7f41bf72
3.9 [TocTosAHHBIM 2neKTprUecKuil TOK. Tokn 5 bubnuoreka [IOK
' B Pa3JIMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
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33 MaruauTHOEmoMIE. 1 bubmuoreka [JOK
' DneKTpOMarHUTHASUHTYKITUS https://m.edso0.ru/7f41c97c
Hroromnopazneny 6
Pa3znend. KOJTIEBAHUSA U BOJIHbBI
41 MexaHn4eckue u 5 bub6mmoreka [{OK
' AJIEKTPOMArHUTHBICKOJICOaH S https://m.edso0.ru/7f41c97c
49 MexaHn4YecKre u 1 bubmmoreka [{OK
' 3IEKTPOMAarHUTHBIEBOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.3 O 1
frruia https://m.edsoo.ru/7f41c97c
Uroronopazneny 4

Pazgen 5.0CHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

51 OCHOBBICIENHATBHOUTEOPUUOTHOCUTEBH 1 bubnuoreka [IOK
' 0CTH https://m.edso0.ru/7f41c97¢
Hroronopazneny 1
Pa3nen6. KBAHTOBASI ®U3UKA
. bu6mmoreka [JOK
6.1 DJIeMEHTHIKBAHTOBOMOIITHKH 1 https://m. eds00.ru/7f41c97c
bubmuoreka [JOK
6.2 A 1
TOMHOCAIPO https://m.edsoo.ru/7f41c97c
Hroromnopaszaeny 2
OBIIEE KOJJMYECTBO YACOB I1O0 34
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IHOYPOYHOE IIVIAHUPOBAHHUE

Ne KoauvecTBouyacoB
aramsyue DeKTPOHHbIeNU(PPOBbIEOOPA30OBATEb
Temaypoka Bcer | Konrtpoabnbiepa | IIpakTuyeckuepa A y P op P
n/ HUSA HbIepecypchl
I 0 00ThbI 00ThbI
Pemenue 3ajau Ha
TeMy
1 «PaBHOMepHOE 1 bubnuoreka [JOK
. https://m.edsoo.ru/ff0c3620
MPSIMOJTMHEUHOE
JIBIKCHUE»
Pemrenue 3agau Ha
TeMy
2 «PaBHOYCKOPEHHO 1 bubmorexa [IOK
Y _ https://m.edsoo.ru/ff0c372e
€ TIPSIMOJIMHEWHOE
JBIOKCHUE»
Pemrenue 3agau Ha
TeMy
«KpuBosnHeitHoe
3 JIBHKCHHE. 1 bubnuorexa [JOK
JBr>xeHue https://m.edsoo.ru/ff0c3ada
MaTepUalbHOMI
TOYKH 10
OKPY>KHOCTH»
Pemienue 3amaq Ha
4 TeMY «3aKOHBI 1 bubmorexa HOK
Y https://m.edsoo.ru/ffOc3be8
Herotona
5 Pemenue 3agau Ha 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

TeMy «3aKOH
BCEMHUPHOTO
TaroTenus. Cuma
BCEMHUPHOTO
Tsirorenns. Cunna
TSKECTH

https://m.edsoo.ru/ff0c3d00

Pemrenne 3ana4 Ha
temy «Cuna
YOPYrocTH. 3aKOH
I'yka. Bec Tema»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3el8

Pemrenue 3agau Ha
temy «Cuna
TPEHUS»

bu6moreka [IOK
https://m.edsoo.ru/ff0c3f76

Pemrenue 3agau Ha
temy «Cuna
COTIPOTHUBIICHUS
MIPU JBUKEHUHN
TEJI B )KUIKOCTSIX
1 razax»

Pemrenue 3agau Ha
Temy «MImmyibe
MaTepralbHOM
TOYKH, CUCTEMBI
MaTepuaIbHbIX
Touek. Mirynsc
CUJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

10

Pemenue 3amau Ha

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c43d6

temy «Pabora
cuJibl. MOILIHOCT®.
KII mexanuzma»

https://m.edsoo.ru/ff0c4502

11

Pemenne 3amaq Ha
TeMy
«Mexanmueckas
SHEprus
MaTepuanbHOMN
TOYKI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

12

Pemrenue 3agau Ha
Temy «JlaBiieHue B
KHAJIKOCTSAX U
razax. 3akoH
ITackamsa»

13

Pemrenue 3agau Ha
TemMy «3aKOH
Apxumena»

14

Pemrenue 3agau Ha
TeMy
«JlamuHapHoe 1
TypOyJICHTHOE
TEUEHUE
AKUJKOCTH.
YpaBHeHue
bepnymnu»

15

Pemenue 3amau Ha
TeMy «YpaBHEHHUE
COCTOSIHUS
HACaJIbHOTO rasa.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4fde

OcHoBHOE
ypaBHeHue MKT»

16

Pemenne 3amaq Ha
TeMy «3aKOH
HanpToHa.
I"a30BBIC 3aKOHBI»

17

Pemenne 3amag Ha
TEMY
«M30onpoueccs B
HJIeaILHOM Ta3e U
ux rpaduueckoe
MpEACTaBICHUE

bubmmoreka [{OK
https://m.edsoo.ru/ff0c570e

18

Pemrenue 3agau Ha
TeMy
«BHyTpeHHsIs
SHEPTHs
TEPMOUHAMUYECK
OH CHUCTEMEI U
CIIOCOOBI €€’
H3MEHEHUS.
KommuectBo

TCIIJIOTHI U pa60Ta.

Bnyrpennss
SHEprus
OJIHOATOMHOTO
UJICAIBHOTO Ta3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

19

Pemrenue 3agau Ha
teMmy «llepBblii
3aKOH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5efc

TCPMOJUHAMUKU»

20

Pemenue 3ajau Ha
temy « KITJ
TEIJIOBOM
MaruHel. [{ukn
Kapuo»

21

Pemenne 3amag Ha
TeMY «YpaBHEHHUE
TEIJIOBOTO
OanaHca»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6820

22

Pemrenue 3agau Ha
TeMmy
«B3aumomencTBHe
3apsa0B. 3aKOH
Kynona.
ToueyHprr
AIEKTPUUECKUN
3apsia»

bu6moreka [IOK
https://m.edsoo.ru/ff0c6ced

23

Pemrenue 3agau Ha
TeMy
«Hanpsik€HHOCTh
AIIEKTPUYECKOTO
TIOJIST»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

24

Pemenne 3amau Ha
teMy «Pabota cun
AIEKTPOCTATUYECK
Oro IOJIA.
ITorennumai.
PaznocTenoTeHIU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

aJIOB»

25

Pemenue 3anau Ha
TeMy
«INEKTPOEMKOCTh
MIJIOCKOTO
KOHJIEHCATOpa.
OHeprusg
3apsHKEHHOTO
KOHJIEHCAaTOpa»

bu6mmoreka [{OK

https://m.edsoo.ru/ff0c72c0

26

Pemrenue 3agau Ha
Temy «3akoH Oma
JUISL TIOJTHO M
(3aMKHYTOM)
AIEKTPUUECKON
Lenn»

bu6moreka [IOK

https://m.edsoo.ru/ff0c7ae0

27

Pemmenue 3agau
o Teme «Cuita
Awmnepa. Cuia
Jlopenua. 3akoH
AIIEKTPOMArHUTHO
W UHIYKIIMH»

28

Pemenue 3amau
110 TeME
«"apmMoHnYeCcKHe
KOJIeO0aHMsD»

29

Pemrenue 3anau
10 TEME
«I"apmoHmnyeckue
JIEKTPOMAarHuTH



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7ae0

pl€ KOJIEOAHUS

Pemrenue 3agau
0 TEME

30 1
«Mexannueckue

BOJIHBD»

Pemenne 3anau
1o Teme «JIMH3BL.
[TocTpoenue bubnuorexa [JOK
n300paxeHuii B https://m.edsoo.ru/ff0cddle

nun3e. Dopmyna

31

TOHKOMU JIMH3BI»

Pemenue 3agau
110 TEME
«DIIEMEHTHI

32 crenuaibHON 1
TEOpUHU
OTHOCHTEIBLHOCTH

»

Pemrenue 3agau

10 TeMe
bu6mmoreka [JOK

33 6 1
(«FJICMEHTBI https://m.edsoo.ru/ff0d0302

KBaHTOBOM
OTHUKI

Pemenue 3amau
10 TEME

34 1
«PagnoakTUBHOCT

b»

OBILEE

KOJIMYECTBO 34



https://m.edsoo.ru/ff0cdd1e
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®dusuka. 10 knacc (6a30BbIit ypoBeHb). YueOnuk / JI. D. ['enaenmreiiy,
A. A. BynaroBa u ap. — M. : BUHOM. JlaGoparopus 3nanui, 2019. — 256 c. :
WiL.
2. ®uzuka. 11 xnacc (6a30BbI1il ypoBeHb). YueOnuk / JI. 3. 'ennenmreiiy,
A. A. bynaroBa u ap. — M. : BUHOM. JlaGoparopus 3nanui, 2019. — 256 c. :
WL

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. ®duswmka. 10 knacc : yued.171s 061eo0pa3oBat. opraHusaiuii : 6a30BbIi U
yray6:na. yposau / I'. SI. Msakumes, b. b. byxosues, H. H. Corckuii ; mox pex. H.
A. IlapdhentreBoit. — 6-e uzj., mepepad. u gomn. — M. : IIpoceemienue,2019.
— 432 ¢. : un.

2. ®dusmka. 10 knacc. ba3oBslit ypoBeHs : yueOnuk / I'. . Mskumes, M. A.
ITerposa, C. B. Ctenanos, B. ®. Komuccapos. - 4-¢ u3j., CTEpEOTUITHOE -
Mockaa : U3natensctBo "lIpocsemenue”, 2022. - 400 c.

3. ®duswmka. 11 kmacc : yue0. qys 001eoopa3oBaT. opraHu3aiuii : 6a30BbId U
yrayoi. ypoau / I'. SI. Msakumes, b. b. byxosnes ,B. M. Yapyrun; nox pen. H.
A. IlapdhenToeBoii. — 7-e u3., nepepad. — M. : [Ipocsemenne, 2019. — 432
c.:[4]n un

4, ®duswmka. 11 knacc. ba3zoBelit ypoBens : yueOnuk / I'. 1. Mskumes, M. A.
Ilerpona, B. B. Kynpssues, O. C. YronbHUKOB. - 4-€ U3/l., CTEPEOTUITHOE -
Mocksa : U3patensctBo "l[IpocBemenue”, 2022. - 480 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubaunoreka IOK https://m.edsoo.ru
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