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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usnke 6a30BOro ypoBHsSI Ha YPOBHE CpPEIHEro oOuiero oopa3zoBaHus
pa3paboTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON Tporpammbl, npenctaBieHHbIXx B PI'OC COO, a Ttakxke c y4eToMm
denepanbHON paboueld MpOrpaMMbl BOCIHUTAHWS W KOHIENIMH TMPENoJaBaHUs Y4eOHOTO
npeamera «®Puszmka» B oOpasoBaTelnbHbIX opranuzanusax Poccuiickoii ®eneparuu,
peann3yIoux OCHOBHbIE 00pa30oBaTeIbHbIE IPOTPAMMBI.

Conepkanue mporpammbl 1o (hU3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHME ECTECTBEHHO-
Hay4YHOU KapTHHBI Mupa oOydaromuxcs 10—11 knaccoB mpu o0ydeHun ux gpusuke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-ACSATENBHOCTHOTO mojaxona. Ilporpamma 1o ¢usnke
cootBercTByeT TpeboBanusM GI'OC COO K miaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeMETHBIM pe3yJIbTaTaM 00yUYeHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh peanu3aliu
MEKIPEIMETHBIX CBsI3€H (PU3UKU C €CTECTBEHHO-HAYYHBIMU yUY€OHBIMU TIpeaMeTaMu. B Heit
ONPEIENAI0TCS OCHOBHBIE IIEJIM N3Y4YEeHUS (PU3UKH HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHus,
IUTAaHUPYEMBbIE Pe3yJbTaThl OCBOCHMS Kypca (U3MKHU: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YyJIbTaThl OCBOCHHS Kypca (U3UKHU Ha 0a30BOM YpOBHE, B TOM UHUCJIE

IPEIMETHBIE PE3YJIBTATHI IO T0J1aM 00YUYEHUS;

e cojepkaHue yaeOHOro mpenamera « Pu3nkay 1mo rojgam oO0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAaX MPHUPOJIbI, BHICTYMAas B KauyeCTBE
y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBI BKJIaJ B CUCTEMY 3HaHUH 00
okpyxatomeM mupe. IIkoabHBIN Kypc QU3UKH — CHCTEMOOOPA3YIOIUMA I €CTeCTBEHHO-
HAYYHBIX yU4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB
U SBJIICHUH, HM3ydaeMbIX XUMHEH, Ouojormeu, ¢u3mdeckor reorpadueid U acTPOHOMHUCH.
Hcnonb3oBanne M akTUBHOE TMpUMEHEHHE (PU3NYECKUX 3HAHUU OMpeAeNsaeT XapakTep u
pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHI B c(hepe SIHEPTeTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJTyYEHUs] HOBBIX MaTEpHaAlIOB C 3aJlaHHBIMU CBOMCTBaMH U Apyrux. M3ydeHue ¢uzuku
BHOCUT OCHOBHOW BKJIaq B (GOPMHpPOBAHHWE E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa
oOyyJaroruxcsi, B (opMuUpOBaHHE YMEHHU TPUMEHSATh HAy4YHBIA METOJ| TO3HAHUS TpHU
BBITIOJTHEHUY UMH YUEOHBIX HCCIICIOBaHUMN.

B ocHOBY Kypca pu3uku Jijis ypoBHS CpEIHETO 00IIIEro 00pa30BaHUs MOJO0XKEH Psij UeH,
KOTOPBIE MOKHO pacCMaTpyBaTh KaK MPUHIIUIIBI €70 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUN C HEW KypC SIBJISIETCS JIOTHUECKHU 3aBEPIIEHHBIM,
OH COJICP’KUT MaTepuas U3 BCeX pasnesioB (M3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOM,
TaK U COBPEMEHHOU (PUBHKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3NKA OOBbEIUHEH
BOKpPYT (u3nueckux teopuid. Benymum B kypce siBisieTcst GOpMUpPOBaHKUE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEILIECTBE U MOJIE.

Hoesa  eymanumapuzayuu. E€  peann3zanuss  Opeanoiaraer  HUCIOJIb30BaHUE
IYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAayKH, OCMBICIICHUE CBSI3U pPa3BUTHUS (DU3UKU C



pa3BUTHEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHUECKUMHU, HDABCTBEHHBIMH U IKOJIOTUYECKUMU
npobiieMaMu.

Hoes npuxnaownou wnanpasnennocmu. Kypc ¢GuU3MKM TpeanojiaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHHYECKHX U TEXHOJOTHYCCKUX TPUIIOKEHUH W3YYCHHBIX TEOPHHA H
3aKOHOB.

Hoesn sxonocusayuu peannsyercs TMOCPEICTBOM BBEACHHUS DJIEMEHTOB COJIEpIKaHUs,
MOCBSIIEHHBIX SKOJIOTHUYECKUM MpoOdiIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C Pa3BUTHUEM
TEXHUKH W  TEXHOJOTHWHA, a Takke OOCYXJCHHS MpoOdJieM  palroOHAIBHOTO
IIPUPOIOTIONH30BAHUS M SKOJIOTHYECKON OE€30MMacCHOCTH.

CrepkHEBBIMH 3JI€MEHTaMU Kypca (U3UKH HAa YPOBHE CPEIHET0 00IIero oOpa3oBaHMUs
ABIIAIOTCS (pu3mueckue Teopuu (PopMUpOBaHUE MPEACTABICHUN O CTPYKType MOCTPOCHUS
duznyeckoil Teopuu, poiau (PyHTAMEHTAIHHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MPEICTABICHUSIX O IPUPOJIE, TPAaHUTIAX TPUMEHUMOCTU TEOPH, JIJIsi OIUCAHUSI €CTECTBEHHO-
HAYYHBIX SIBJICHHUM U MPOIIECCOB).

CucTeMHO-ACSATEILHOCTHBIN MOAX0J B Kypce (DM3UKH peaiu3yeTcsl MPEkKIE BCETro 3a
C4€T OpraHM3aIH SKCIIEPUMEHTAIFHON AeSITeNbHOCTH oOydatomuxcs. Jjis 6a30Boro ypoBHs
Kypca GU3MKA — OTO HCIOJB30BAaHHE CHUCTEMBbI (PPOHTAIBHBIX KpPAaTKOBPEMEHHBIX
HKCIEPUMEHTOB U JIaOOpaTOPHBIX paboOT, KOTOpbIE B Iporpamme no (usnke oObeAUHEHBI B
OOLIMI CHUCOK YYEHHYECKHX NPAaKTHUYECKUX paboT. BbiieneHue B ykazaHHOM IEpeyHE
71a00paTOPHBIX PabOT, MPOBOAMMBIX JUIsI KOHTPOJISI M OIICHKH, OCYIIECTBIISIETCS] Y9aCTHUKAMH
00pa30BaTENbHOIO TIpoIlecCa MCXOJs M3 OCOOCHHOCTEM IUJITAaHUPOBAHMUS U OCHAIICHUS
kaOunera ¢usuku. [Ipu 3TOM oOOecmeunmBaeTcs OBJA/IEHHE OOYYAIOMIMMUCS YMEHUSIMHU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS, MCCIECAOBAHUS 3aBUCHUMOCTEH (DU3NYECKUX BEIMYHMH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bbonbioe BHUMaHue yAEIseTCsl pEeIIeHHIO paCUETHRIX M Ka4eCTBEHHBIX 3a1a4. [Ipu aTom
JUIS pacu€THBIX 3a7ad MPHOPHUTETOM SIBISIFOTCS 3aJaud C SIBHO 3aJaHHOW (pu3mueckoi
MO/JIEJIbI0, MTO3BOJIAIOIINE TPUMEHATh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOIO
paszena Kypca, TaKk U MHTETpUPYs 3HAHUS M3 Pa3HBIX pa3zesioB. /[ kauecTBEHHBIX 3a/a4y
NPUOPUTETOM SBIIAIOTCS 3a/laHusl Ha OOBSCHEHWE MPOTEKaHWs (PU3MYECKHX SBICHUNA U
MIPOIIECCOB B OKPYKAIOIICH KU3HU, TPEOYyIOIIHe BhIOOpa (U3MUECKON MOJEH JIJIsl CUTYallun
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpedoBanusimu OPI'OC COO k maTepuaIbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mporiecca 0a30BbI YPOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHETrO
o01iero oOpa3oBaHusl JODKEH M3Y4aThCs B YCIOBHUSAX MPEAMETHOTO KaOnHeTa (U3UKU WITH B
YCIOBUSIX WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B
kaOuHeTe (U3UKU JOJKHO OBITh HeoOXoaumoe j1abopatopHoe OO0OpyAOBaHHUE IS
BBITIOJIHEHUS YKA3aHHBIX B MporpamMMe Mo (U3MKE YUYEHWYECKUX MPAKTHUYECKUX PaboT u
JIEMOHCTpAIIMOHHOE 000pyI0BaHNUE.

JlemoHCcTpanmoHHOE 00OpyAoBaHWE (OPMUPYETCS B COOTBETCTBUU C TMPUHIIUIIOM
MUHUMAJIBHOHN JOCTaTOYHOCTH U 00ECTIEYNBACT MOCTAHOBKY MEPEUNCIICHHBIX B TPOrPaMMe I10
¢u3MKe KIIOYEBBIX JEMOHCTpAIM ISl UCCIEAO0BAaHUS U3y4aeMbIX SIBICHUN M TPOIIECCOB,
OIMIIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHUH.



JlaGopatopHoe 000pyaoBaHHE ISl YUCHUYECKUX MPAKTHUECKUX padboT popmupyercs B
BUJIE TEMAaTUYECKUX KOMILJIEKTOB M 00€CTIeYMBAETCs B pacy€Te OJHOIO KOMIUIEKTa Ha JABYX
oOyuaromuxcs. Temarnueckue KOMILUIEKTHI J1a0OpaTOPHOrO OOOPYAOBAHUS JOJKHBI OBITH
IOCTPOEHBI HA KOMIUIEKCHOM HCHOJIb30BaHUHM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX JJAOOPATOPUIA.

OCHOBHBIMU HETISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHupoBaHUEe HWHTEpECca M CTPEMIICHHS OOYyJaromuxcsi K HaydYHOMY H3YYCHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUA O HAYYHOM MeETOAEC TO3HaHUs U (opMupoBaHUe
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa H3y4YCHHsI OCHOB CTPOSHUS
MaTepuu U PyHIaMEHTaIbHbBIX 3aKOHOB (DM3UKH;

dbopMHpoBaHUE YMEHUI OOBICHATH SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX 3HAHUHN
Y Hay4YHBIX JJOKa3aTEIbCTB;

dbopmMupoBaHUE MPEACTABICHUMN O POJK (PU3UKU JIJIs1 PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH.

JlocTrxkeHre ATUX IeJIel 00ecleurnBaeTCsl PeIICHUEM CICAYIOIMMX 3a7a4 B IMpoIecce
H3y4eHHs Kypca (U3UKH Ha YPOBHE CpeIHEero o0IIero oopa3oBaHus:

npUoOpeTEeHNE CUCTEMBI 3HAHUN 00 00IINX PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAsl MEXaHUKY, MOJIEKYJSIPHYIO (U3HUKY, SJIEKTPOJAHUHAMUKY,
KBaHTOBYIO (PU3HMKY U 3JIEMEHTHI ACTPOPUBUKHY;

dbopMUpOBaHHE YMEHHUHA NPUMEHATh TEOPETHUUYECKHE 3HAHUA Uil OOBSICHEHUS
duznyecKkux SIBICHUH B NPUPOJNE U S NPUHATHS MPAKTUUECKUX pELIEHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB pPEIICHUS Pa3IUYHbIX 3a/Jad C SIBHO 3aJlaHHOM (PU3NYECKOH
MOJICNIbIO, 3aJa4, MOJPa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3/aHHe (U3HUECKOU
MOJIEIH, AICKBATHOM YCIIOBUAM 3a/1a4u;

NOHMMaHUEe (PU3UYECKUX OCHOB M NMPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPENY;

OBJIaJICHWE METOJAMH CAMOCTOSATEIBHOTO MIIAHUPOBAHUS U TPOBEICHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHallM3a MW HMHTEpOpeTauuud HMHPOpPMAILUMH, ONpPECIICHUs
JIOCTOBEPHOCTH IIOJIyYEHHOI'O pe3yJIbTaTa;

CO3/IJaHME YCJIOBUU JUISl PAa3BUTHUS YMEHUM NIPOEKTHO-UCCIIEIOBATEIbCKOU,
TBOPUYECKOU JIESITEIBHOCTH.

Ha uzydenue ¢usuku (6a30BbIH ypOBEHb) Ha YPOBHE CpeHEro o0Iero oopa3zoBaHUs
otBoauTcs 136 vacos: B 10 kitacce — 68 wacoB (2 yaca B HeAento), B 11 kiacce — 68 yacos (2
yaca B HEJIEIII0).

[Ipennaraemspiii B mporpamme 1o (u3UKe MepeyeHb JadopaTOPHBIX U MPAKTHUECKUX
paboT sBIAETCA PEKOMEHJOBAaHHBIM, YUYUTENb JellaeT BbIOOp MpOBEAEHUS J1a0OPaTOPHBIX
paboT 1 OMBITOB C YYETOM UHAMBUAYAIbHBIX OCOOEHHOCTEN 00yUYarOIUXCA.



COJEPXKXAHUME OBYUEHUA

10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA
®dusnka — Hayka o npupone. Haydnsle MeTOABI MO3HAHUSA OKpY’Karolero mupa. Poip
HKCIEPUMEHTA U TEOPUHU B IIPOLIECCE MO3HAHUS TPUPOIbL. DKCIEPUMEHT B (PU3HKE.
MonenupoBanue GpunuecKkux SBICHUM U TporieccoB. Hayunsie runoressl. duznueckue
3aKOHBI U TEOpUH. [ paHULIbI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpUHIINUIT COOTBETCTBUSI.

Ponb u mecto ¢u3uku B (POpMUpPOBAHUU COBPEMEHHOM HAYYHOM KAapTUHBI MHpa, B
MPAKTUYECKOMN AESITEIIbHOCTH JIOCH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABmkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBWXEHHs. (Cucrema
orcué€ra. Tpaekropus.

[lepemernenne, cKOpoCTh (CpemHssI CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOpPEHHE
MaTepUAIIbHONM TOUKH, UX MTPOEKIIMHU HA OCU CUCTEMBI KOOpAUHAT. CII0KEHHE MTEPEMEIICHUI U
CJI0’KEHUE CKOPOCTEMN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE TIpsMOIMHENHOE JIBMKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U IEPEMELIEHUS MaTEPUATBHON TOUKH OT BPEMEHHU.

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeiiHoe ABM)KEHHE. [IBU)KEHHE MATEPUAIIBHOM TOYKH I0 OKPYXHOCTH C
IIOCTOSTHHOM 0 MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsA CKOpocTh. [lepuon u
yactoTa oOpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpOCTBA W NPAKTUYECKOE MPUMEHEHUE: CIUJIOMETP, IBUKEHUE
CHaps/I0B, LICTIHbIE U PEMEHHBIE MTEpEIavuu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUIKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue nBmkeHus Tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpagpieHnue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydyeHne HEpaBHOMEPHOTO IBUYKEHUS C LIEJIBIO ONPEIEIIEHNS] MTHOBEHHOM CKOPOCTH.

HUccnenoBaHre  COOTHONIEHHMS  MEXAY  MYTSIMHU, MPOWJACHHBIMM  TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IMPHU PABHOYCKOPEHHOM JIBUKECHHUHU C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHNUs IapUKa B BI3KOU KUJIKOCTH.

N3yuenune nBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuxa

[Ipuammn otHOcuTenbHOCTH [ammnes. IlepBwnii 3axkoH Herorona. MueprumanbHbie
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. IlpunHumn cynepnosuuunu cuidl. Btopoit 3akoH HeroToHa 1ist
MaTepuaibHON TOUYKU. TpeTuii 3akoH HbroTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro tiarorenus. Cumna tsoxectd. IlepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckojibxeHus1, kauenusi). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBKEHUs U cuiaa TpeHuss mnokos. Koapduuuent tpenus. Cuna
COIPOTHUBJIEHUS NPU ABUKCHUHU TEJIA B AKUJIKOCTHU WJIN rase.

[TocTynarenpHOE U BpallaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MOMEHT Ccubl OTHOCUTEIBHO OCH BpamieHus. llnedo cumel. YcnoBus paBHOBECHS
TBEPIOIO Tea.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: INOIIIUITHUKH, JIBUKECHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBienue nHepUUU.

CpaBHEHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HprotoHa.

N3mepenne cuil.

CroxeHune CHiL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBbEME U TTAJICHUH.

CpaBHeHUME CHJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUSI.

YcnoBus paBHOBeCHs TBEPIOTO Teyia. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BO3HUKAIOLIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMarium.

HccnenoBanue ycioBur paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHukKe

NmMnynbc MaTepuaibHON TOUKH (TENa), CACTEMBI MaTEpHUANIbHBIX TOYEK. IMIyJIbC CUIIBI
Y U3MEHEHHE UMITyJIbCca Teja. 3aKOH COXpaHEHHUs UMITyJibca. PeakTUBHOE JBUKEHHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprusi MaTepralibHONM TOUKH. Teopema 00 U3MEHEHWN KMHETHYECKOU
DSHEPI'UH.

[TotenmumanpHas osHeprus. lloTeHnumanpHas »dHEpPrus ynopyro aeGpopMUPOBAHHOM
npyxuHsbl. [loTeHunanbHas SHEPrus Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHimanbHble ¥ HEMOTEHIMANIbHBIE CUJIbl. CBsI3b pabOThl HEMOTEHIUATIBHBIX CHJI C
U3MEHEHHEM MEXaHWYECKOM HIHEPTHMM CHUCTEMbl TeNl. 3aKOH COXPAaHEHUsS MEXaHWYECKOU
DHEPI'UH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUSL.



TexHnueckue yCTporuCTBa U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOTIED, NPy KUHHBIN
IIACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B OOPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmsie pabomsi

N3ydyeHne aOCONIOTHO HEYHNPYroro yJaapa C IMOMOIIBIO JABYX OJAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C U3MEHEHHEM MEXAHMYECKOW SHEpPruM Tella Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsiekyasipHas pu3HKa U TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOM TEOPUHM U HX  OIBITHOE
obocHoBanue. bpoyHnoBckoe nBuxkenue. Juddysusa. Xapakrep ABUKEHUS U B3aUMOJICHCTBUS
YacTHI] BeliecTBa. MoOJeIN CTPOEHUsI Ta30B, >KUIKOCTEH M TBEPIBIX TEd U OOBSICHEHUE
CBOICTB BEIIECTBA HA OCHOBE ATHUX Mojeneil. Macca u pasmepbl Mojekynl. KommuectBo
BemiecTna. [locrosnanas ABoraapo.

TermnoBoe paBHOoBecue. Temmieparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOopUn
ujeaNbHOr0 Ta3a. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeAHell KMHETHYECKOW IHEepruu
TEIUIOBOTO JBMXKEHUs 4actul rasza. [llkana rtemnepatyp KenbBuHa. ['a30oBble 3aKOHBL.
VYpaBaenue MenaeneeBa—Kianeiipona. 3akon [anprona. M3onpoueccsl B HAEAIBHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemlecTBa. [ 'paduueckoe MPENCTaBICHUE HW30IPOIIECCOB:
H30TepMa, U30Xopa, u3odapa.

TexHu4eckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, TOKa3bIBAIOUIME JIMCKPETHOE CTPOEHHUE BellecTBa, (ororpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnwiThl TI0 MU PY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OMBITHI, I0KA3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJI€AJIBHOTO ra3a, U30IMPOIIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

OmnpeneneHue Macchl BO3JyXa B KJIAaCCHOM KOMHATE€ HAa OCHOBE H3MEpeHUi o0bEéMma
KOMHAThI, JABJICHUS U TEMIIEpATyphl BO3AyXa B HEl.

HccnenoBanue 3aBUCUMOCTH MEXAY MTapaMeTpaMH COCTOSTHUS Pa3peKEeHHOro rasa.

Tema 2. Ocnoevl mepmoouHamuKu

TepMmoannamuueckasi cucremMa. BHyTpeHHss1 SHEPTHS TEPMOJINHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KoaudecTBo TemiuoTel M paboTta. BHyTpeHHsis sHeprus



OJIHOATOMHOI'0 MJE€albHOro rasa. Buipl Temonepenayu: TEIJIONPOBOAHOCTb, KOHBEKIIMS,
U3JIydeHHe. Y IenbHas TEIIOEMKOCTD BelllecTBa. Komn4yecTBO TEIIOTHI ITPH TEIIONEPEIaye.

[Tonsitue o0 aamabarHoM mpouecce. IlepBoiii 3akoH TepmomuHamuku. [IpumeneHue
NEePBOT0 3aKOHA TEPMOJMHAMHUKU K H3omponeccaM. ['paduueckass nHTEepnperanusi padoThl
rasa.

Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IC.

TennoBsle MaHbL. [ [puHIMNIBL 1eHCTBHS TEIUIOBBIX MalllvH. [[peoObpa3oBaHus sHEprun
B TEIUIOBBIX MamnHax. Koadgduiment nosesnoro aeicTBus Teriooi MamuHsbl. [{ukn Kapho
U ero Ko PUIMEHT MOJIE3HOT0 ACHCTBUSA. DKOJIOTHUECKHE MPOOJIEMbI TETIOIHEPTETUKH.

TexHHUYeCKHuEe YCTPOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: JBUIATEllb BHYTPEHHETO
Cropanusi, ObITOBOI XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Tejla IpU COBEPUICHHM PabOThI: BBUIET MPOOKU U3
OyTBUIKU IOJ JIEHCTBUEM C)KATOTO BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOke MyTEM
TpeHUs (BUIACOIEMOHCTPALIMS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OmnbIT 0 aAabaTHOMY PaCUIMPEHUIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mogenun mnapoBoil TypOMHBI, JBUTATENsl BHYTPEHHETO CrOPAaHUs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammusvie cocmoanusa eeuwecmea. Dazoevie nepexoovt

[TapooOpazoBanne u kKoHJeHcanus. Mcnapenue u kumneHue. AOCONIOTHas U
OTHOCUTENbHAS  BIAXHOCTh  BO3Ayxa. HacelimenHsld map. YaenbHas — TemyioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT AaBJICHHUS.

TBépnoe Ttemo. Kpucramimueckue u amopdHble Tena. AHHU30TPONHS CBOMCTB
KkpucramioB. JKunkue kprucramuisl. CoBpeMeHHbIEe MaTepuansl. [l1aBiieHne u kpucrammsanus.
VY nenbHas TemioTa miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHUYecKue yCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP M IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTWU IIOJIYYEHUS COBPEMEHHBIX MAaTepUajioB, B TOM 4YHCIE
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX TAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

Habmroenue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepeHrne OTHOCUTENBHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. JiaekTpoauHaMuKa
Tema 1. Inexkmpocmamuka



DnekTpu3anusl Tel. OJEKTpUYecKuil 3apsi. J(Ba BuIa AIEKTPUUECKUX 3apsijoB.
[IpoBOAHUKH, TUATAEKTPUKHU U MOTYIPOBOIHUKU. 3AKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsija.

B3anmoneiictBue 3apsgoB. 3akoH Kynona. TodeuHbll 3JIEKTPUYECKHM  3apsl.
OnekTpudeckoe noJie. Hanpssk€HHOCTh 3ieKTpudeckoro notii. IIpuHuun cynepno3unun
ANEKTPUUYECKUX NoJeh. JIMHNN HanpsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PaGota cun anmektpoctatmdeckoro mons. llotenmuman. Pa3HOCTH MOTEHITMATIOB.
[IpoBOIHMKM W  JWAJIEKTPUKA B  BJIEKTPOCTATHYECKOM  moJie.  [luanekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTb. KoHeHcaTop. DIEKTPOEMKOCTh TIOCKOTO KOHAEHCATOpa. JHEPIus
3apsKEHHOTO KOHAEHCATOPA.

TexHH4eCcKre yCTPOWCTBA U MPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOIL, IEKTPOMETD,
AJIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHUE JIEKTPONPHUOOPOB, KOHACHCATOP, KOMMPOBAJIbHBIN
arrapar, CTpyMHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopenicTBrE HAANEKTPU30BAaHHBIX TET.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3auTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT IUIOMaAu IUJIACTHH,
PACCTOSIHUS MEK1y HUMU U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3.1ekmpuueckuii mok. Toku é paziuunplx cpedax

DJIEKTPUUYECKUM TOK. Y CJIOBUS CYIIIECTBOBAHUS AIEKTPUIYECKOT0 TOKa. ICTOUHMKH TOKa.
Cuia toka. [TocTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEMu.

DJIEKTPUYECKOE COIIPOTHUBIICHUE. VY nenbHOE CONPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenpbHOE, MAPALIEIBHOE, CMEIIAHHOE COCITUHEHUE IPOBOIHUKOB.

PaGota anextpuueckoro Toka. 3akoH J[xoymns—Jlenima. MoOIHOCTh AIEKTPUUECKOTO
TOKa.

DJIEKTPOJBUKYIIAsl CUJla U BHYTPEHHEE CONMPOTHUBIICHUE MCTOYHHMKA TOKA. 3akoH OMa
JUIS1 TIOJTHOM (3aMKHYTOM ) AJIeKTpruueckoit nenu. KopoTkoe 3aMbIKaHueE.

DNEeKTpOHHAas NPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBoguuku. CoOOCTBEHHass W TpPUMECHasT MPOBOAUMOCTb IOJYIPOBOHUKOB.
CaoiictBa p—n-niepexoza. [loaynpoBoAHUKOBBIE TPUOOPHI.

DNEeKTPUYECKU TOK B PAacCTBOpAX U pacCIiaBaX 3JIEKTPOIUTOB. DIEKTPOIUTUUYECKAS
JTUCCOLUALINS. DIEKTPOIIU3.



Onextpuyeckuii TOK B razax. CamMOCTOATENbHBII W HECAMOCTOSITENbHBIA pa3psi.
Monnus. [Ina3ma.

TexHU4ecKue yCTpPOMCTBA M IPAKTHYECKOE NPUMEHEHHWE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTEeNbHbIE HPUOOPHI, 3JIEKTPOOCBETUTENIBHBIE
npuOOpbI, TEPMOMETP CONPOTUBIIEHMSI, BAKYYMHBIN TUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIyIPOBOJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUITbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb CONPOTHUBJICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAAH
NONEPEYHOr0 CEYECHMS U MaTeprara.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsiMoe n3MepeHune dNEKTPOABIKYIIEN cHiIbl. KOpOTKO€E 3aMbIKaHHE TaIbBAHHYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB 3JIEKTPOIHUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne BIEKTPOJIBHKYIIEH CHJIbI HCTOYHMKA TOKA M €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HaOmronenne amexTpoimsa.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce oCylIeCTBISIETCS € Y4ETOM
COZIEpKATENbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMud MaTeMaTUKH, OMOJOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nousimusi, CBA3aHHbIE C U3yUYEHUEM METOJ0B HAYYHOI'O TMO3HAHMSL:
SIBJICHUE, HAy4YHBIM (DaKT, TUNOTEe3a, (pU3HUecKas BEIWUYWHA, 3aKOH, TEOPHs, HAOJIOJICHHUE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl YypaBHEHWH, JIWHEHHas QyHKuus, mnapadoia,
runepOona, ux rpadMKd U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIMH: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO, BEKTOPBI U UX MPOEKIIMH Ha
OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHHUE B ) KUBOU npupojie, nudPysus, ocMoc, Termoo0MeH
YKUBBIX OPTaHU3MOB (BUbI TEIJIONEPEIAUH, TEIIJIOBOE PABHOBECUE), DIIEKTPUUECKHUE SIBJICHUS
B JKMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEW M Ta30B, JJIEKTPUYECKUE
CBOMCTBA METAJUIOB, MIEKTPOJIUTHIECKAS JUCCOLMALINS, IaJIbBaHUKA.

I'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHKUe JBUKEHHUM C UCTIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS
B TEXHUKE, MOAIINITHUKY, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHHUKE (paKeTa,
BOJAOMET M JIpyrue), JABUraTeidb BHYTPEHHETO CropaHus, IMapoBas TypOuHa, OBITOBOM



XOJIOJIUJIHUK, KOHIUIIMOHEP, TEXHOJOTHHU IMOJYy4YEHUsI COBPEMEHHBIX MAaTEpPUAJIOB, B TOM
YUCJI€ HAHOMATEPHAIOB, M HAHOTEXHOJIOTMH, BJEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE
IIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KIIACC

Pasnen 4. daexkTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTosiHHBIE MarHuThHl. B3anMonelicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoOE MoJe.
Bekrtop MarnutHOM UWHAYKOUHU. [IpUHIOUI Cyneprno3uiMd MarHuTHBIX TMoJied. JIluHuum
MarHuTHOW MHAYKIUU. KapThHa JIMHUIT MarHUTHOM MHIYKIHMH MOJIS IOCTOSHHBIX MarHUTOB.

MarnuTHOE 1osie IpOBOJHHKA ¢ TOKOM. KapThHa NTMHUN MHAYKIHM MarHUTHOTO ITOJIS
JUTMHHOTO NPSIMOTO IMPOBOJHUKA Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumonencTBue NpOBOAHUKOB C TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHuma, €€ moAysb W HampaBieHUE. JIBH)KEHUE 3apsHDKEHHOW YacTHIBI B
OJIHOPOJHOM MarHuTHOM mose. PabGorta cuiibl JlopeHiia.

SIBeHHMEe DIEKTPOMArHUTHOW HWHAYKIMU. [IOTOK BEKkTOpa MarHUTHOW WHIYKIHH.
DIIEKTPOJIBUKYIAsl CHJIA MHAYKIMU. 3aKOH 3JIEKTPOMAarHuTHOM MHIyKIMU Papajes.

Buxpesoe anekTpuueckoe mose. DNEKTPOABHKYINAs CHJIA MHIAYKIHH B IIPOBOJHUKE,
JIBHMKYILEMCS TIOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTG. SIBJIE€HNE CAMOMHAYKIIMU. DIEKTPOJBIKYIIAS CHIIA CAMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHME: IOCTOSIHHBIE MATHMTBHI,
3JIEKTPOMArHUTHI, AIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHUL, UHAYKLIWOHHA
I1eYb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO ITyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKITMA MarHUTHOTO TOJIA.

B3anmonencTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI AJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCUMOCTb JIEKTPOJIBMKYILEH CUITbI HHAYKIIMU OT CKOPOCTU U3MEHEHHSI MarHUTHOTO
IIOTOKA.

SIBneHne CaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

M3ydeHne MarHuTHOTO IOJIS KaTYIIKH C TOKOM.



HCCJ’IGI{OB&HI/IC I[GﬁCTBHﬂ IMOCTOSHHOTO MariuTa Ha paMKy C TOKOM.
HCCJ’IGI{OB&HI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIWN.

Pa3znen 5. KoJsie0anust ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKmMpPOMAZHUMHbLE KOJ1€0aAHUSA

Konebarenbnas cucrema. CBOOOMHBIE MeXaHMUYECKHE KoJjiebaHuWs. [ apMoHHMUYecKue
konebanus. Ilepuon, yactora, ammuutyna u ¢dasza koneOanuil. IlpyXKUHHBIM MasTHUK.
MateMaTuyeckuii MassTHUK. Y paBHEHHE rapMOHUUYECKUX Kojebanuii. [IpeBparienue snepruu
MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJIEOAHWS B HICATHHOM
K0JeOaTeIbHOM KOHTYpe. AHAJIOrUsi MEXAY MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMU
kojebanusimu. @opmyina ToMcoHa. 3aKOH COXpaHEHUS SHEPTUH B UICAIBHOM KOJIe0aTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux koieOaHusx. BoIHy K I€HHbIE MEXaHUUECKUE KOJICOaHMUS.
Pe3onanc. BeiHy>X1eHHbBIE 3JIEKTPOMArHuTHBIC KOJIEOaHUs.

[Tepemennslil TOK. CHHYCOMIATbHBIN IEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO TOKA.
AMIUIMTYJTHOE U JIEUCTBYIONIEE 3HAUEHUE CUJIbI TOKA M HAIIPSIKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepegavya u MOTpeOICHUE NEKTPUUECKOM SHEPTHUU.
DKOJIOTUYECKUE PUCKU TPHU MPOU3BOJACTBE DJIEKTPOIHEpruu. KynbTypa HCMOIb30BaHUS
AIIEKTPOIHEPTUH B TTOBCETHEBHOM JKU3HU.

TexHn4eckue yYCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, TMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre  mapaMeTpoB — KojeOaTenbHOM  cUCTeMbl  (IPY>KUHHBIM WU
MaTEeMaTUYECKU MasITHUK).

HabGmronenne 3aryxaromux KojieOaHu.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOaHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumwinorpaMmbl  (3aBUCMMOCTA  CUJIBI TOKa W HAaOpsDKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onaHnc npu nocienoBaTeIbHOM COCIMHEHUN PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopens TUHUYU AJIEKTPONEpeaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCHMOCTH MEPHO/Ia MAJIBIX KOJIEOAHUH TPy3a HA HUTH OT JJIMHBI HUTH
U Macchl rpy3a.

HccnenoBanre TEPEMEHHOTO TOKA B IEMU U3 TMOCIEAOBATEIBLHO COSIUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexanuueckue  BOJHBI,  ycnoBusi — pacopoctpanenus.  llepuoa.  CkopocTh
pacnpocTpaHeHusl U JJIMHA BOJHBL. [lonepeunbie u npoaosiabHbie BoaHbL. UHTEepdepenuus u
Tudpakiys MEXaHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3JIy4€HHS 3JEKTPOMArHUTHBIX BOJIH. B3auMHas
opueHtanus BekTopoB E, B, V B anexkrpomarautHoi BosHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, NpesioMJIeHHe, mojsipusauus, nudpakius, uHTepdepenuns. CKOpocTb
ANEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTpPOMarHUTHBIX BOJIH. [I[puMeHEeHNE 3EeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHLIMIBI paguOCBS3U U TeNeBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYeCcKue yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHNE: MY3bIKaIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHHUKE WM MEAMIIMHE, pajap, paaHuoNpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobiomeecs Ten0 Kak HCTOYHHK 3BYKA.

HabGnronenue oTpaxeHus: U NPeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepennnu u qudpakiiud MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmtoienue cBsi3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOM M 4YacTOTOMN
KOJICOAHMIA.

HccnenoBanre CBOMCTB — AJIEKTPOMATHUTHBIX BOJH: OTPAXKEHHE, MPEIOMIIEHHUE,
noJisipu3anys, Iupaxius, THTEpPEpeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsMOIMHENHOE PacIpPOCTPAHEHUE CBETA B OJHOPOIHOM
cpene. Jlyd cBera. ToueuHblil HICTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne n300pakeHHil B TIIOCKOM
3epKale.

[Tpenomiienne cBeta. 3akoHBI MpEIOMIEHHMsS CBeTa. AOCOJIIOTHBIA IOKa3aTelb
npenomieHus. [loaHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yroyl MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcust cBera. ClIoXKHBIN cocTaB 0eoro cBerta. LIBer.

Cobupatonie W pacceuBaloliue JMH3bL. ToHKas juH3a. POKYCHOE PpAacCTOSIHUE U
onTHYecKkass cwia TOHKOW JsuH3bL. [locTpoeHne wu300pakeHHWt B COOMpArONIUX U
paccenBaromux auH3ax. Dopmyna TOHKOW JIMH3BI. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

IIpenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. UuTepdepenius ceta. KorepeHTHbIE HCTOYHHKH. Y CIOBUS
HAOJIOICHUS MAaKCUMyMOB W MHHUMYMOB B WHTEPPEPEHIIMOHHONW KapTHHE OT JBYX
CUH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. [udpaxuuonHas pemérka. YclioBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IpHY NMaJ€HUH MOHOXPOMATUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.



TexHu4ecKkne yCTpONCTBA M MPAKTUYECKOE NMPUMEHEHWE: OYKH, Jyma, (oroammapar,
MPOCKITMOHHBIN aIapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, MU(PAKIIMOHHAS
peLIETKA, TOJIAPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE W TIpeIoMJICHHE cBeTa. OnThYecKue
IpUOOPBHL.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune naTepdepennu cBera.

Hab6mronenune nudpaxium ceera.

HaGnronenue nucnepcuu cBera.

[TonydyeHue ciekTpa ¢ TOMOIIbIO TPU3MBI.

[TonyyeHne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOmnronenue noyisipuzaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3Mepenue rnokasaress NpesIoMIICHUS CTEKIIA.

HccnenoBanne CBONCTB M300paKEHUH B JTUH3aX.

HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH
['panuLBI MPUMEHUMOCTH KJIACCUYECKOW MexaHUKHU. [locTynarel cnennanbHON TEOpUU
OTHOCUTEJIbHOCTHA: WHBApPUAHTHOCTh MOJIYJSl CKOPOCTH CBETa B BaKyyMe, MPHUHIHII
OTHOCUTEJIbHOCTH JUHILTENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILIEHUE JIJTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C SHEPTUEN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbI. DHEPIUsl MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. Popmyia [Inanka cBs3u 3HEprun GOTOHA C €0 YACTOTON. DHEPTHUS U UMITYJIbC
dboToHa.

OtkpeiTie u wuccienoanue ¢ororpdexra. Onbitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. VYpaBHenue OiinmreiiHa s pororddexkra. «Kpacnas rpanuman
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHudeckue yCcTpOHWCTBA M MPAKTUYECKOE MpUMEHeHue: (GOTOdIEMEHT, (POTOAaTUHK,
CoJIHEUHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTo3(deKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETO (oTodddeKTa.

Ceeroauog.



Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pezepdopa no paccesnuro o -yactuil. [lnanerapnas
mozenb atoma. [loctynatel bopa. M3nyuenue u nornomnieHrue GoTOHOB MpU MEPEXOE aTOMa C
OJIHOTO YpPOBHSI >HEprud Ha Jpyroi. Buasl crnektpoB. CHEKTp YpPOBHEW 3HEpTHUM aToma
BOJIOPOJA.
BousiHOBBIE cBOMCTBa yacTull. BonHsl ne bponnsa. KopnyckymsspHO-BOITHOBOW Tyaau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIBbHBIM aHAIIN3
(ceKTpoCKoI), Ja3ep, KBAaHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue TMHeHYaThIX CIIEKTPOB U3ITyUYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul
Habmronenue TMHeHyaToro CrexTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIME  CIIOXKHOCTb  CTpoeHHs  anpa.  OTKpbITHE
paaunoaktuBHOCTH. OmnbiTel Pe3epdopna mno ompeneneHro cocTaBa paguOaKTUBHOTO
uznydenus. CBoiicTBa anb(a-, Oera-, ramMma-usnydyeHusd. BnusHue paavoakTUBHOCTH Ha
YKVBBIE OPTaHU3MBI.
OTtkpeiTHE TpOoTOHA W HelTpoHa. Hykionnas monens smpa I'eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uncio sapa. M3o0tomst.
Anbha-pacnaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["amma-uznyuenue. 3aKkoH
PaaMOaKTUBHOIO pacIaja.
DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. Jledext maccer sapa.
S nepHble peakunu. Jlenenue u CUHTE3 sIEp.
Anepubiii peaktop. Tepmosinepusiii cuHTe3. I[IpoOreMbl M MEPCHEKTHUBBI SAEPHOMN
HHEPIreTUKH. DKOJOTUUECKUE ACTICKTHI SEPHOM IHEPTEeTUKH.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTonpl HAOIIOICHUS ¥ PETUCTPAIIUN SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIe B3auMOieicTBUA. EAMHCTBO u3nueckoil KapTUHBI MUpA.
TexHuyeckue yCTpOoMCTBA U MPAKTUUYECKOE TPUMEHEHHE: JO3UMETp, kaMepa Buibcona,
SJIEpHBINA peaKkTop, arToMHasi bomoa.
Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIIUX YaCTHII.
Yyenuueckuii sxcnepumenm, 1abopamopusie padonul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

OTanel Pa3BUTHA ACTPOHOMMUMU. Hpmmazmoe N MHPOBO33PCHYCCKOC 3HAYCHHC
ACTPOHOMMUHU.



Bun 3Bé3nmHoro HebGa. Co3Besnus, spKkue 3BE3/IbI, TUIAHETHI, UX BUJANMOE JIBIKCHHE.

ConneuHas cucrema.

Connue. ConHeyHass akTUBHOCTbh. McTounuk sHeprun CoJsiHIA U 3BE31. 3BE3IbI, UX
OCHOBHBIE XapaKTEpUCTHKHU. JlhnarpaMma «CHEKTPaJbHBIA KIaCC — CBETUMOCTB». 3BE3[bI
IJIABHOM TOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUISl 3BE3[ TJIABHOM
nocyenoBaTelbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHbIE NPEICTABICHUS O
IPOUCXO0XKJIEHNHU 1 3BOIOIMU CoNHIIA U 3BE3/1. DTaIlbl )KM3HU 3BE3.

Muieunsiii [Iyts — Hama I'amaktuka. Ilonoxxenue u asuxenue ConHua B ['anmakTuke.
Turnbl raakTuk. PaguoranakTuku ¥ kBa3zapbl. YEpHBIE NBIPHI B SiApaXxX rajJakTHK.

Bcenennas. Pacimmpenue Bceenennoil. 3akon Xa66na. Paszberanue ramaktuk. Teopus
bosbmioro B3peiBa. PenukTOBOE M3ITydYEeHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM  TJ1a30M C  HCMOJb30BAHUEM  KOMITBIOTEPHBIX
NPUJIOKEHUN ISl OMpPEACIICHUSI TMOJOKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1usd CEeBEpPHOro MOJIyIIapHs U IPKHUE 3BE31bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maromniee MOBTOPEHUE

Ponp pu3uku U acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOH, COIMAILHOU U
ATUYECKOW cdepax IeATeIbHOCTH YEJIOBEKa, pPOJib U MECTO (PU3UKM M aCTPOHOMHUHU B
COBPEMEHHOM HAy4yHOW KapTUHE MHUpa, pOJib (UUYECKON Teopud B (HOPMUPOBAHHUH
MPECTaBICHUN 0 PU3NUECKON KapTUHE MUpPA, MECTO (U3MUECKON KapTHUHBI MHpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocymliecTBISIETCS € y4ETOM
COJIepKATEIbHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMud MaTeMaTHUKH, OMOJOTUM, XWMHH,
reorpaduu ¥ TEXHOJOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C U3YYEHUEM METOJOB HAYYHOIO MMO3HAHMS:
SBJICHUE, HAay4YHBIM (hakT, TUNoTe3a, Ppu3nuecKkas BEIWYWHA, 3aKOH, TEOpHs, HaOJIOJICHHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKUE (DYHKINHU: CUHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U HX
MPOEKIIMKM HAa OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOIHBIE AJIEMEHTAPHBIX (PYHKIIHM,
MIPU3HAKU MTOJJ00US TPEYTOJILHUKOB, ONpe/IeeHHE IO TUIOCKUX PUTyp 1 00bEMa Tel.

buonoeus: snextpudeckue SBIEHUS B JKUBOW MPUPOJE, KoieOaTeIbHbIC NBIKCHHS B
KUBOM NIPUPOJE, ONITUYECKHUE SIBJICHUS B JKUBOW MPUPOJE, AECUCTBUE PAAWALMU HA KUBBIC
OpraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Ted,
MeXaHU3Mbl 00pa30BaHMsI KPUCTATUYECKON peETKU, CIEKTPaIbHbIN aHAN3.

l'eoepaghus: MarHUTHBIE TTOTIOCA 3EMITH, 3aJI€)KH MAarHUTHBIX Py, PoToChEMKA 3eMHOM
MMOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHUM.



Texnonozus. TMHUN JIEKTPOIIEpEIad, TEHEPATOP NEPEMEHHOTO TOKA, JJIIEKTPOIBUTaTED,
WHIYKITMOHHAS TI€4Yb, paaap, PaauonpuEMHUK, TEeEeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOCKIIMOHHBIN aImapar, BOJIOKOHHAsI ONTHKA, COJTHEYHAs OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro npenMera «®dusmka» Ha ypoBHE CpeaHEro o0iero oopazoBaHUs
(0a30BBIA  ypPOBEHb) JIOJKHO OOECIEUUTh JOCTHXKEHHE CIEAYIONIMX JIMYHOCTHBIX,
MeTaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yIbTaThl OCBOCHMS y4eOHOTro npeamera «Du3nka» JOJDKHBI OTpaXaTh
TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaroIMXCsl PYKOBOJACTBOBAThHCS  C(HOPMUPOBAHHOM
BHYTPEHHEW TO3UIMEN JMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTALUM, IO3UTUBHBIX
BHYTPCHHHUX YOEXKICHHUI, COOTBETCTBYIOIIUX TPAJAWIMOHHBIM IIEHHOCTSAM POCCHHCKOTO
00111eCTBa, PaCIIMPEHUE KUZHEHHOTO OIbITA U OMbITa ACSATEILHOCTH B MPOLIECCE peaTU3alUN
OCHOBHBIX HaIPaBJCHUN BOCIIUTATEILHOM JAEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaIaHCKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh TpaXAAHCKOW TMO3UIMKU OOYYaIOIIerocs KakK akTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCUIICKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIICUYEIIOBEUECKUX T'YMAaHUCTHUCCKUX U JIEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEILHOCTh B MHTEpPECAX IPakJaHCKOTO OOIECTBA,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3alliui;

YMEHHUE B3aMMOJICHCTBOBATh C COITMATBHBIMA WHCTUTYTaMHU B COOTBETCTBHHM C HX
(GYHKIIUSIMHA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN ACATEILHOCTH;

2) IaTPUOTHYECKOT0 BOCITIMTAHMA:

c(OPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSM POCCHUHUCKHUX
YU€HBIX B 00JaCTH (PU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIUIO U TPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YIEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas HSCTETUKY HAy4dHOTO TBOPYECTBA,
npUCyLIEro (pU3nYecKon HayKe;

5) TPpy10BOT0 BOCIIMTAHUSI:

WHTEpPEC K pa3nuuHbIM chepam mpodecCHOHATBLHOW AESTEIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PUBMKONW M TEXHUKOW, YMEHHE COBEpIaTh OCO3HAHHBIM BBIOOp Oymylien
npodeCcCUM U peasin30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHUIO U caM000pa30BaHUIO B 001aCTH (DU3UKHU Ha
MPOTSKEHUN BCEU JKU3HU;



6) IKOJOrMYeCKOro BOCIIMTAHMS

C(OPMHPOBAHHOCTh JKOJIOTMYECKON KYJIBTYphbl, OCO3HAHHE TII00ATBHOTO XapakTepa
9KOJIOTHYECKUX MTPOOIIEM;

IUTAHUPOBAHKWE U OCYIIECTBIIEHUE IEHCTBHI B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHMS
1eleil YCTOMYMBOIO PAa3BUTHUS YEIOBEYECTBA;

pacuIMpeHne OIbITa IEATCIBHOCTH 3KOJOTHYECKOM HANpaBACHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH M0 (PH3HKE;

7) HEHHOCTH HAYYHOI'O MO3HAHUS

c(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HYCCKON HAYKH;

OCO3HAHHME IEHHOCTH HAYYHOH AEATEIBHOCTH, TOTOBHOCTH B IPOILECCE HIYUCHHMS
(HU3UKH OCYIIECTBIATH MIPOCKTHYIO M HCCICI0BATEIbCKYIO A€ITEIBHOCTh HHANBUAYAIBHO U B
IpyIIIe.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbI€ eliCTBUS
Bba3oBble Jioruyeckue JAeiicTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh U AKTyaJIU3UpPOBaTh MpOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpENENATH 1IeNIN ACSITEeIbHOCTH, 3aJaBaTh MapaMeTPhbl U KPUTEPUU UX JOCTUKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOpPEYHMsSI B PAcCMATPUBAEMBIX (PUINUECKUX
SIBIICHUSX;

pa3palaTeiBaTh IIJJaH pEIICHUs NpodJeMbl ¢ Y4YETOM aHallM3a HMEIOLUXCs
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;

BHOCHTHh KOPPEKTUBHI B JIEATEIHHOCTh, OIICHMBATh COOTBETCTBUE PE3YJIbTATOB IIEIISAM,
OIICHUBATh PUCKU TOCIEACTBUN ACSITEIbHOCTH;

KOOPAMHHUPOBATh M BBHIMOJHATH PabOTy B YCIOBUAX pPEATbHOTO, BUPTYAJIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Bba3oBble uccienoBaregbcKkue 1eMCTBUA .

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSAMU U METOJaMU (U3NUECKOM
HaYKH;

BJIa/IETh HAaBbIKAMHU y4e€OHO-UCCIIEIOBATEILCKON U MPOEKTHOM JIEATEIBHOCTH B 00JIacTH
($U3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY TOUCKY METOJOB PELICHHS
3aa4 PU3NIECKOTO COCP KaHUS, TPUMEHEHHUIO Pa3IMYHbIX METOIOB MIO3HAHNS;

BJIQ/ICTh BUAAMH JCSATEILHOCTH TIO TOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETalnH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMUHBIX Y4YEOHBIX CHUTyalUsiX, B TOM YHCJIE MpPH
CO3/1aHUU YYEOHBIX MMPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJH3UpOBaTh 3aJady, BBIIBUTATb
runoTesy e€ peleHus, HaXOAWUTh ApTyMEHTHI Uil J0Ka3aTelbCTBa CBOMX YTBEPXKACHUH,
3aaBaTh apaMeTpPbl U KPUTEPUH PELICHUS;



aHAIM3UPOBATh NOJIYYEHHBIE B XOJE€ PEIICHMS 3aJa4d pPE3yJbTaTbl, KPUTUUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTb U (OPMYJIMPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaATEIbHON AEATEIBbHOCTH, B
TOM YHCJIE IPU U3YUEHUU (DU3BUKY;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUUECKYIO 0071aCTh KUZHEACITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTe;

BBIJIBUT'aTh HOBBIC UJICH, IIPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS,

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ nndopmanmeii:

BJIa/IETh HABBIKAMH MOJTyUEHUsI HHPOPMAIUH (PU3UIECKOTO COJEPKaHUS U3 HCTOUHHUKOB
pPa3HbIX THUIOB, CAMOCTOATENBHO OCYLIECTBIATh IIOMCK, AaHAJIW3, CHUCTEMAaTH3alUI0 |
UHTEPIIPETALNIO HH()OPMALIUY PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIB30BaTh CPEACTBA WMH(DPOPMAUMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOIHI B
pelIeHN KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX W OPraHU3allMOHHBIX 33Jlad C COOJII0JICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, pECypcOoCOepeKeHNUs, TPAaBOBBIX
U 3TUYECKUX HOPM, HOpM MH(POPMAIIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COACpkaHHS B pa3IMUHbIX (Qopmarax ¢ y4€TOM
Ha3HaueHUs WHPOPMALMM M LEJIEBOM ayIuTOpHH, BBIOMpas ONTUMAaJbHYIO (opmy
IPEICTABIICHUS U BU3yaJlU3alUu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIe 1eHCTBHS:

OCYUIECTBJIATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU ESITEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYallUi U CMSATYaTh KOH(IJIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHMs C MCIIOJIB30BAaHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHIMBUTyaJIbHOW PabOTHI;

BBIOMPATh TEMATHKY M METOJIbl COBMECTHBIX ACHCTBUN C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KIOT0O WieHa KOJUIEKTHBA;

IIPUHAMATh LEIM COBMECTHOW JEATEIBHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH
JNIEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATh IUIAH JCUCTBUM, PACIPEACIATh PO C YYETOM
MHEHUU yYaCTHUKOB, OOCYK/JIaTh PE3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4€CTBO CBOETO BKJIA/1a M KaXKOT0 y4aCTHUKA KOMaH/Ibl B OOIIMI pe3yabTat
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpeuIaratb HOBBIE MPOEKTHI, OLIEHUBATh UJIEU C MO3ULHUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMUYECKOE IIOBEICHUE B PAa3IMYHbIX CUTYyalUsX,
IPOSIBIISITH TBOPUECTBO M BOOOpaAKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe HeiiCTBUSA
Camoopranusanus:



CaMOCTOSITEIIbHO OCYIIECTBISTh MO3HABATEIBHYIO JACATEIHHOCTh B 00JIaCTH (PU3UKU U
aACTPOHOMUHU, BBISIBIISITH POOJIEMBI, CTABUTH U (hOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHUSI PACUETHBIX M KAaUYECTBEHHBIX 3aj]ady, IJIaH
BBITIOJIHEHUS TPAKTUYECKOM paboThl C Y4E€TOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U MPEAIIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacmupsTh paMKu y4eOHOTro NpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
peEllIeHuE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOcOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JSPYIUIUA B 00JacTH (PU3MKH,
MOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallsIM, BHOCUTb KOPPEKTUBBI B JESITEILHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJETh HAaBBIKAMHM I[103HABATEIbHOM pe(IEeKCHMH KaK OCO3HAaHUSA COBEPIIAEMBIX
JEWCTBUHN U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCITIOJIB30BaTh IPUEMBI pedIeKCUU TS OLIEHKH CUTYallUU, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PEIICHUS IO UX CHIKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MIPU aHATU3€ Pe3yJIbTaTOB JACATEILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B nporecce 10CTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrPaMMBbI MO (PU3UKe
JUIL  YPOBHS CpEeAHEro oOmero oOpa3oBaHUs Yy OOY4YarOIIUXCS COBEPIICHCTBYETCS
SMOIMOHAJIBHBIN UHTEIUIEKT, MPEANOIaratofi cpOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CIIOCOOHOCTh IOHUMATh CBOE HAMOIMOHAIBHOE
COCTOSIHME, BHUJCTh HAIPABJICHHS Pa3BUTUS COOCTBEHHOW SMOIMOHAIBHOW cdepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpETryJIMpOBaHUsl,  BKJIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEIECHHE, CIIOCOOHOCTh aqanTHPOBATHCS K AMOIMOHAIBLHBIM
W3MEHEHUSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUU, BKJIIOYAIOIIEH CTpPEMIJIEHUE K JOCTHUKEHUIO IIEIU U YCIIeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATH UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

AMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh IMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 TPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh BBICTPAWBATH OTHOUIEHUS C
JIPYTUMU JTIOAbMU, 3200TUTHCSI, MPOSIBIISITH HHTEPEC U pa3peniaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI



K xonity o6yuenus B 10 kiacce mpeIMeTHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTh CHOPMHUPOBAHHOCTh y 00YUAIOIINUXCST YMEHUI:

JIEMOHCTPHPOBATH HAa MPUMEPAX POJIh U MeCTO (PM3UKHU B (DOPMHUPOBAHUH COBPEMEHHOMN
HAyYHOW KapTUHBI MHPa, B PA3BUTHHA COBPEMEHHON TEXHUKH U TEXHOJIOTHIA, B TPAKTHIECKON
JeSITEIIBHOCTH JTIOJICH;

YYUTHIBATh TPAHUIIBI MPUMEHEHHUS WM3YYEHHBIX (PU3NYECKUX MOJENICH: MaTepHallbHAS
TOUYKa, HHEpIMAIbHAsA CUCTEMa OTCUYETA, a0COMOTHO TBEPAOE TEJNO, UCANbHBIN ra3, MOACIH
CTPOCHHMS Ta30B, KUAKOCTEH U TBEPABIX TEII, TOUCUHBIN AIMEKTPUICCKUI 3apsil MPU PEIICHUN
buznyecKkux 3aaay;

pacno3HaBaTh (U3UYECKUE SBJICHHS (TIPOIECCH) U OOBICHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KHHETHUYECKOW TEOPUU CTPOCHHMSI BEIIECTBA M DJICKTPOIMHAMUKH:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHHE, CBOOOJHOE MaJcHHE Te,
JBIDKEHUE TIO OKPY)KHOCTH, HWHEpIHMs, B3auMojeicTBue Tei, auddysus, OpoyHOBCKOE
JBIKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX TN, U3MEHEHHUE 00bEMa Tell MPU HArpEeBaHUU
(OXNaxJeHnn), TEIUIOBOE  paBHOBECHE, HCHAapeHWe, KOHACHCAIMs, IIJIaBJICHUE,
KpUCTAJUTA3AIUsl, KUIICHUE, BIAXXHOCTh BO3/yXa, TMOBBINICHUE aBJICHUS Ta3a IPH €ro
HarpeBaHUM B 3aKPHITOM COCY/I€, CBSI3b MEX1y ITapaMeTpaMH COCTOSIHUS T'a3a B U30MpoIeccax,
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPs/IOB;

OIMKUCHIBATh MEXAHUUYECKOE JIBUXKEHUE, UCTIONIBb3Ysl (PU3UUECKUE BETMYMHBI: KOOpAUHATA,
MyTh, IEpEMEIleHNE, CKOPOCTh, YCKOPEHHE, Macca Tena, Crujla, UMITYJIbC Tella, KHHETHYeCKas
SHEPTHs, TMOTEHITMAIbHAS DHEPTUs, MEXaHWYecKas paboTa, MEXaHMYECKass MOIIHOCTh; MPHU
OTMHMCAaHUU TPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HWCIOIb3YEMBbIX BEJIMYUH, HX
0003HaUEHUA W EJAWHMIIBI, HAXOIUTHh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJTMYMHY C APYTHMH BEITHYNHAMH,

OMKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOWCTBA TE WM TEIUIOBBIC SBJICHUS, HCIIOIB3YS
bu3nYecKue BEIWYMHBL: JABJICHHE Traza, TEMIIepaTypa, CPEIHSsI KWHETHYECKash SHEPrus
Xa0TUYECKOTO JBMXKCHHUS MOJICKYJI, CPEIHEKBAJIpaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEPTHs, paboTa ra3a, Kodh(PUIIMEHT TOJIE3HOTO ACUCTBUS TEIJIOBOTO
JBUTATENS; TIPW OIMHMCAHWHM TIPABWIJIBHO TPAKTOBATh (PU3WYECKUA CMBICT HCIOJIB3YEeMbBIX
BEJIMYMH, WX OOO3HAYEHUS W CAWHMIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIONINEC JTAHHYIO
(pU3MUECKYIO BEIMUUHY C APYTUMHU BEINYNHAM;

OMMKCHIBATHh M3YUYEHHBIC DJICKTPUICCKHE CBOMCTBA BEIIECTBA U DJCKTPUUCCKUEC SBIICHUS
(TIpOTIECCHhI), UCTIONB3YS (PU3HUECKUE BETMYUHBI: AICKTPUUCCKUI 3apsi]l, SIEKTPUUIECKOE MOJIE,
HaANPsHKEHHOCTh TIOJIS, TMOTCHITMAN, PA3HOCTh ITOTEHIIMAJIOB; TIPH OMKMCAHWH TPABUIHHO
TPaKTOBaTh (PH3WYCCKUNA CMBICT HMCIOJIB3YEMBIX BEIMYHMH, WX OOO3HAYEHUS W CIUHUIIBI,
yKa3biBaTh (OPMYIIbI, CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYI0 BEIHMYUHY C JAPYTUMU
BEITUYMHAMU;

aHAIIM3UPOBATh (U3MUECKUE MPOIIECCHl M SBJICHHUS, UCIONB3Yys (U3MUECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HetoToHa, 3aKOH coxpaHeHUs
MEXaHUYECKON HSHEPTruH, 3aKOH COXPAHEHHs HMITYJIbCa, MPUHIUI CYNEPIIO3UIIMN CHII,
IPUHITMI PABHOMPABUS WHEPIHAIBHBIX CHCTEM OTCYETa, MOJICKYISIPHO-KUHETHYECKYIO
TEOPHUIO CTPOCHUSI BEIECTBA, Ta30BbIC 3aKOHBI, CBS3h CPETHEH KWHETUYECKOW JHEPTUuU
TEIUIOBOTO  JIBIDKCHHST MOJIGKYJT C  aOCOJIOTHOW  TeMmrepaTypod, TIEpBBIH  3aKOH



TEPMOJUHAMHUKH, 3aKOH COXPAaHEHHUs JJIEKTPUUYECKOro 3apsna, 3akoH KynoHa, mpu 3Tom
pa3ianuaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €0 MAaTEMAaTUYECKOE BHIPAKECHHUE U YCIOBUS
(rpaHuIibl, 00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPHUHIMIIBI JEHCTBUSA MAIUH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3inyaTh YCIOBHUS UX 0€30MaCHOI0 UCIIOJIb30BAHMUS B IOBCETHEBHOM KU3HH;

BBITMOJHATh 3KCHEPUMEHTHI 10 MCCIECIOBAaHUIO (DU3MUECKUX SBJICHHUM M MPOIECCOB C
UCTIONb30BAaHUEM TIPSIMBIX U KOCBEHHBIX M3MEpPEHUH, TpH 3TOM (HOPMYITHPOBATH
npobiemy/3afadyy W THUIOTE3y Y4YeOHOro »HKCIEpUMEHTa, CcoOUpaTh YCTAaHOBKY U3
PEI0KEHHOT0 000PYI0BaHHUSI, POBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILECTBISATh MPSMbIE M KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIWYUH, MPU 3TOM
BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHUS W MCIOJIh30BaTh M3BECTHBIE METOJBI OIICHKU
MOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMM BEJIMYMHAMHU C MCIIOJIb30BAaHUEM
NPSMBIX W3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIbTaThl
MOJTy4YE€HHOU 3aBUCUMOCTH (PM3MUECKUX BETUYHH B BHJI€ TAOIHIl U TPpaHKOB, AIaTh BHIBOIBI
10 pe3yJIbTaTaM HCCIEA0BaHNUS;

co0ro1aTh mpaBuia 0€30MacHOrO TpyAa MpU NMPOBEIECHUU HCCIEAOBAHUN B paMKax
y4e0HOTO 3KCIEpUMEHTa, Y4€OHO-HCCIENOBATENbCKOW U MPOEKTHOM JESTENBHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JAOOPATOPHOTIO 000y 10BaHUS;

pemath pacu€THbIE 3a7a4d C SBHO 3aJaHHOW (M3MUYECKON MOJETBIO, HCIOJb3Ys
¢usznyeckne 3aKOHBI M TPUHIMIIBI, HAa OCHOBE aHalM3a YCJIOBHS 3aJaddl BBIOMpATh
(bU3NYECKYI0 MOJIEIh, BBIACIATh (PU3MUECKUE BEIMUYMHBI U (HOPMYIIBI, HEOOXOAUMBIC IS €€
pelIeHuUs, TPOBOJUTH PACUEThl M OLICHUBATh PEATbHOCTD IOJYYEHHOTO 3HaU€HUs (PU3NUECKON
BEJTUYMHBL;

peliaTh Ka4YeCTBEHHBIE 33/1a4: BBICTPANBATh JJOTUYECKH HEITPOTUBOPECUUBYIO LIETIOUKY
paccyXJIeHu ¢ ONOPO Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NUYECKUE SIBJICHUS;

UCIIOJIBb30BaTh MpPU pEHICHUH Y4YeOHBIX 3aJady COBPEMEHHble HH(OPMAaLMOHHbIE
TEXHOJIOTUH JJIsI TIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMH U TIPEACTABJICHUS YIeOHOU U
HAYYHO-TIOMYJISIPHON HH(pOpPMAINH, MOJTYYCHHON M3 PAa3MMYHBIX UCTOYHHKOB, KPUTHUECKU
aHAIIM3UPOBAThH MOTyIaeMyI0 HHPOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HAyKH, 00bSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHUS MO (U3MKE B TOBCEAHEBHOW >KWU3HMU IS
oOecrieueHns 0€30MaCHOCTHU MPU OOpaEHUH ¢ TPUOOPaAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
TUTSL COXpaHEHHMsI 3/I0POBbS U COOTIOACHUSI HOPM SKOJIOTHUECKOTO TIOBEICHUS B OKPYKaOIIEH
cpene;

paboTaTh B TPYIE C BBHIMOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH, TUIAHHUPOBATH
paboTy TpyNIbl, PAlMOHAILHO PACTIPEAENSITh 003aHHOCTU U TJIAHUPOBATH JIEATEILHOCTh B
HECTaHJAPTHBIX CUTYallMsAX, aJIeKBATHO OIICHUBAThH BKJIaJ KaXX/I0r0 U3 YYACTHUKOB IPYIIIbI B
pelieHne paccMaTpruBaeMon mpooOIeMsl.

K koHity o6y4yenus B 11 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb CHOPMHUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUM:



JIEMOHCTPUPOBATH Ha MpUMeEpax pojb U MECTO (PU3UKHU B (POPMUPOBAHUU COBPEMEHHOU
HAay4YHOW KapTHUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHHUKHU U TEXHOJIOTUH, B PAKTUYECKOU
JEeSATEIbHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (DU3NYECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHULBI TMPUMEHEHUS W3YYCHHBIX (DPUINYECKUX MOJENEH: TOYEUHBIH
ANEKTPUYECKUI 3apsi, JIyd CBETA, TOUYEHHBIM MCTOYHUK CBETa, SIACpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa MPH pelieHnu GU3NIECKUX 3a/1a4;

pacmo3HaBaTh (U3NYECKUE SBICHUS (MIPOIECCHl) U OOBSICHITh UX HA OCHOBE 3aKOHOB
NEKTPOJUHAMUKN U KBAaHTOBOM (PU3WKM: dJIEKTpUYECKas MPOBOJUMOCTh, TEIIOBOE,
CBETOBOE, XHWMHYECKOE, MArHUTHOE [JEWUCTBUS TOKA, B3aUMOJACHCTBHE MAarHuTOB,
IIEKTPOMArHuTHasE WMHAYKUUSA, ACHCTBUE MAarHUTHOTO IOJiI Ha MPOBOJHUK C TOKOM U
JNBIKYIIMKMCS — 3apsill, DJJIEKTPOMAarHUTHbIE KOJI€OaHWSs H  BOJIHBI, HPSIMOJIMHEWHOE
pacnpocTpaHEHUE CBETa, OTpPaXEHHE, IpeloMieHue, HHTepdepeHuus, AuPpakuus u
TOJISIPU3AIIMS CBETA, TUCTIEpCHsl CBeTa, (hoTodnekTpuueckuit 3pdekT (hoToaddexr), cBeToBOE
JABJICHUE, BO3HWKHOBEHUE JIMHEMYATOrO CIIEKTpa aTroMa BOJOpPOJAA, €CTECTBEHHas U
UCKYCCTBEHHAs paIMOaKTUBHOCTb;

ONKCHIBATh U3YUEHHBIE CBOICTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONITUYECKUE,
IEKTPUYECKYIO IMPOBOAUMOCTh PA3JIMYHBIX CPEN) M  DIEKTPOMAarHUTHBIE  SIBJICHHUS
(mpouecchbl), HCMONB3Yysd (U3NYECKUE BEIUYMHBL: JJIEKTPUYECKUH 3apsi, Cuila TOKa,
IEKTPUYECKOE HANPSDKEHHUE, 3JIEKTPUUYECKOE CONPOTUBJIEHUE, PAa3HOCTh IIOTEHIMAJIOB,
AIIEKTPOJBIKYILAs CHJia, paboTa TOKA, MHAYKLUMA MAarHUTHOTO MOJsI, cujia AmIiepa, cuia
JlopeHua, MHAYKTUBHOCTD KAaTYIIKH, YHEPTUS SJIEKTPUUECKOTO U MATHUTHOTO TOJIEH, IEPUO/T
M YacToTa KojeOaHuMH B KoeOaTeJbHOM KOHTYpe, 3apsj M cuia TOKa B IpoLecce
rapMOHHMUYECKUX 3JIEKTPOMArHUTHBIX KoJIeOaHHH, (POKYCHOE PacCTOSHUE U ONTHUYECKas CUIIa
JIMH3bI, IPU ONMHUCAHUH MPABUIIBHO TPAKTOBATh (PU3UYECKHUI CMBICI UCIIOJIb3YyEMbIX BEJIMYMH,
uX O0O3HAYEHUs U €JIMHHUILIbI, YKa3bIBATh (POPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMHU BEJIMUMHAMU;

OINKCHIBaTh W3YYCHHbIE KBAHTOBBIE SIBICHUS M MPOLIECCHI, HCIHOJIb3Ys (U3NUYECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA, SHEPIUs U
UMITYyJIbC (POTOHA, MEPHUOJ MOJypaclaaa, SHEPrHsl CBA3M aTOMHBIX SAEp, MPH OMHCAHHUU
NPaBUIBHO TPAKTOBATh (DPU3MYECKUN CMBICI HCIOJIb3YEMBIX BEIMYMH, UX OOO3HAYEHUS U
CIMHMIIBI, YKA3bIBATh (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEITUYUHY C IPYTUMU
BEJTUYMHAMHU, BBIUMCIISTH 3HaUCHNE (DU3NIECKOUN BETMUNHBI;

aHaJIM3UPOBaTh (U3UYECKUE MPOLIECCHl U SIBJICHMS, UCTONb3Yysd (PU3NUECKUE 3aKOHBI U
OpUHIUIBL: 3akoH OMa, 3aKOHBl MOCIEIOBATEIBHOTO M MAPAJIIENIBHOIO COEAUHEHUS
MPOBOAHUKOB, 3aKoH JDxoyns—JIeHua, 3aKkOH 3JJIEKTPOMArHUTHOM WHAYKIMHU, 3aKOH
IPSIMOJIMHEWHOIO PAaCIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJTOMIICHHUS
cBeTa, ypaBHeHHEe OWHIITEWHAa s (porodddexTa, 3aKOH COXpAHEHHs] DHEPTUHU, 3aKOH
COXpAaHEHUSI UMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHHUs
MaccOBOr0 4MCla, NOCTyJaTbl bopa, 3aKOH paguoakTUBHOTO pacliajia, Mpyu 3TOM pa3jinyaTth
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MaTEMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHULIbI,
o0yacT) IPUMEHUMOCTH;

ONPENENATh HAMPABIEHNUE BEKTOPA UHAYKIUHA MarHUTHOTO IOJII IPOBOJHUKA C TOKOM,
cunbl Amriepa u cuisl JlopeHua;



CTPOUTH U ONHUCHIBATH U300paKEHHE, CO37]aBAEMOE MNIOCKUM 3€PKaJIOM, TOHKOU JTMH30M;

BBITIOJTHATHh DKCIEPUMEHTHI 10 HMCCICAOBAHUIO (PU3MUECKHUX SIBJICHHM M TMPOIIECCOB C
UCIIOJIb30BAaHUEM TMPAMBIX W KOCBEHHBIX M3MEpEHUH: mnpu IToM (GOPMYIUPOBATH
npoOiemy/3aauyy W THUIOTE3y Y4YyeOHOro »HKCIIEPUMEHTa, coOHUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYI0BaHHUS, IPOBOJIUTH OMBIT U (HOPMYIIUPOBATH BHIBO/IBI;

OCYIIECTBJIATh TPSAMBbIE M KOCBEHHBIE W3MEPCHUS (PU3NUECKUX BEIMYHH, MPU ITOM
BBIOMpAaTh ONTUMAJIbHBIA CIIOCOO0 M3MEPEHUSI U UCIOJb30BaTh M3BECTHBIE METOJIbI OLICHKU
MOTPEIIHOCTEN U3MEPEHUI;

UCCJIEOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIWYMH C MCIOJIB30BAHUEM MPSMBIX
W3MEPCHUI: TPU ATOM KOHCTPYHUPOBATHh YCTAHOBKY, (DMKCHUPOBATH PE3YIbTAThI MOTYyUYECHHON
3aBUCUMOCTH (DU3MUYECKUX BEJIWYWH B BHUAC TAOMUIl W TpaduKOB, JENaTh BBIBOIBI TIO
pe3yJibTaTam UCCIEN0BaHNS;

coOI0IaTh MpaBuiia 0€30MacHOr0 TpyAa NP MPOBEICHUM HCCIEIOBAHUNA B paMKax
y4eOHOTO SKCHEPUMEHTa, YYEOHO-MCCIEAOBATENIbCKOM M TIPOEKTHOW JIEATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOIO 000PYAOBAHUS;

pemaTh pacuy€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3MYECKONM MOJENbIO, HCIOJb3YS
dbu3nyeckue 3aKOHbI W TPUHIMIBI, HAa OCHOBE aHalM3a YCJIOBUS 3aJaud BbIOMpATH
(bU3UYECKYI0 MOJIENb, BBIICIATh (PU3HMUECKUE BEIUUYUHBI U (POPMYIIbI, HEOOXOIUMBIC IS €€
pelieHus:, MPOBOJIUTh PACUEThI U OIEHUBATH PEAIbHOCTD MOJTYYEHHOTO 3HAaUeHUS (PU3ndecKoi
BEJIMYUHBI;

pellIaTh KAaY€CTBEHHBIE 33/1a4M: BBICTPAUBATH JIOTUUYECKH HEMPOTUBOPECUUBYIO LIETIOUKY
pacCykJIeHU ¢ OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKHUE SBIICHUS;

UCIIOJIb30BaTh TPU PEIICHHH YYEeOHBIX 3aJad COBPEMEHHbIE HWH(OpPMAIMOHHBIC
TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMN U TIPEACTaBICHUS YYCOHOU U
HAy4YHO-TIOMYJISIPHON MH(OpMAINKU, TOJYYEHHOW U3 Pa3IMYHBIX MCTOYHHKOB, KPUTHYECKU
aHaJIM3UPOBaTh MOJYy4YaeMyI0 HH(POpMaLHIO;

OOBSCHATh TPHUHIMIBI JICUCTBUS MAIllUH, MPUOOPOB W TEXHUYECKUX YCTPOWCTB,
pasnuyaTh YCI0BUS WX 0€30MMaCHOTO UCTIONh30BAHUS B IIOBCEIHEBHOM KU3HH,

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO0 (PU3MKE B TIOBCEAHEBHOW IKU3HU IS
obecrieueHrs 0€30MaCHOCTH MPU OOpaIeHNH ¢ TPUOOpPaAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
JUTSI COXPAHEHMS 37I0POBbS U COOJTIOICHUSI HOPM DKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaIoIIei
cpene;

paboTaTh B Trpymme C BBIMOJHEHUEM Pa3IMYHBIX COIMAJIBHBIX pOJIeH, TMJIaHUPOBAThH
paboTy TpyMIbl, palMOHATILHO PACIIPEACNIATh 00S3aHHOCTH U TUIAHUPOBATH JCSTEIHHOCTH B
HECTaHJAPTHBIX CUTYAIUAX, aICKBATHO OLICHUBATH BKJIAJl KA)KJIOTO U3 YYACTHUKOB I'PYIIIIbI B
pelieHne paccMaTpruBaeMon MpoOIeMBl.



TEMATHUYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Nen/n NPOrpaMmbl Bcero ;(;;OTT[::HI’HBE ;I;g::izmecxne o0pa3oBaTesbHbIE pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITO3HAHU S
bubnunoreka LIOK
1.1 ®dusnKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 0 0 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubmuoreka [{OK
2.1 Kunemarika S 0 0 https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2:2 Hunaumia ! 0 0 https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubmuoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
3.2 OcrOBEI TepMOUHAMHKH 10 . 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 0 0 bubmmnoreka HOK
' ®dazoBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnunorexa LIOK
41 DJIeKTPOCTATHKA 10 0 1 https://m.edso0.ru/7f41bf72
42 ITocTostHHBIN I1eKTpUYECKU TOK. TOKH B 12 1 0 bu6muoreka [JOK
' pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 22



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

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne n/n NMpOrpamMmbl Bcero ;(;;OTT[:;HLHBW ;I;g::;zmecxne o0pa3oBaTejibHbIE PeCypPChI
Pazpen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHOoe noje. IJIeKTpOMarHuTHast 11 1 3 bubnmnoreka HOK
' WHITYKITUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4eCKHE U JIEKTPOMArHUTHbBIC 9 0 1 bubnnorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHUEe U AJICKTPOMAarHUTHBIS 5 1 0 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
2.3 Onruka 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
31 OCHOBBI crielIUaNbHON TEOPUH 4 1 0 bubmuoreka [IOK
' OTHOCUTEITLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [IOK
4.1 DJIEeMEHThI KBAHTOBON ONTHUKHU 6 0 0 hitps.//m.eds00.ru/7f41c97c
bu6nunorexa LIOK
4.2 Crpoenue atoma 4 0 0 https://m.edso0.ru/7f41c97c
but6mmoreka [IOK
4.3 ATOMHOE A7IpO S 1 0 https://m.edso0.ru/7f41c97c
Uroro mo pazneny 15
Pazngen 5. 9JJIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKHU
5.1 DNeMEeHTHI aCTPOHOMHH U aCTPODHU3UKH 7 1 0 Bubmorexa LOK

https://m.edsoo.ru/7f41c97¢c



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

Hroro no pazneny

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o061aroniee MOBTOPEHUE

Hroro no pazneny
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bu6nmorexa [IOK
https://m.edsoo.ru/7f41c97c



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

YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nox penakiueit
[TapdentreBoii H.A., AkninonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

» dusuka, 11 kmace/ Mskumes I'.J1., Byxosuer b.b., Yapyrun B.M. nox penakiueit
[MapdentneBoit H.A., Akunonepnoe obmectso «3narensctBo «IIpocBemienne

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. ®usuka. 11 xn.:Pemenue 3agau u3 yue6. noco6. A.Il. PeimkeBuua « COOpHUK 33124 110
¢dbuzuke. 10-11 ki.». Dnekrpoaunamuka. KBanrosas ¢uszuka. — M.: [Ipoda, 2000.

2. ®usuka. 3amagnuk. 10-11 kn.: [Tocobue ms obmeoOpa3zoBar. yuel. 3aBeieHuei.- M.
Hpoda, 2002.

3. ®usuka. 11 knacc. Koutponsusie paborsl B HOBOM dopmate. — Mocksa: « MHTENneKT-
Lentp», 2011.

4, dwuzwmka. 10 knacc: quaakTHaeckue MaTepuaiibl kK yaeoOnnkam B.A. KacbsinoBa / ALE.
Mapon, E.A. Mapon. — M.: Jlpoda, 2014.

5. Temaruueckrie KOHTPOJIbHBIE U CAMOCTOSATENbHBIE paboThl 1o pusuke. 10 kmace / O.U.
I'pomiieBa. — M.: I3natenbcTBO «OK3aMen», 2012.

6. ®usuka: 10-11 kn.: moypou. [ImanupoBanue: mocodbue miis yaurtenei o0meodpa3onar.
opranuzauuii / B.®. [lunos. — M.: [Ipocsemenue, 2013.

7. ®usuka. uddepeHuupoBaHHble KOHTPOJbHbBIE padoThl. 7 — 11 kiace. Kynepuureiin
1O.C.: CII6.: U3a. dom «Centsiopsy, 2005.

8. ®wusmka. 10 kacc: TEXHOIOTHYECKHE KapThl YpOKOB 10 yueOHuKy ['.5. Mskumesa, b.b.
byxosuesa, H.H. Coctckoro / aBt.-coct. H.JI. [lenareituenxo. - Boarorpana: Yuurens,
20109.

9. ®wuzwmka. 11 kacc: TEXHOIOTUYECKHUE KapThl YPOKOB 10 yueOHuky [.51. Mskumena, b.b.
byxosinesa, H.H. B.M. YUapyruna / aBt.-coct. H.JI. [lenareituenko. - Bonrorpan:
VYyunrens, 2019.

10.®wuzuka. 10 knacc: numaktuyeckue marepuansl. A.E. Mapon, E.A. Mapon. — M.:
Hpoda, 2005.

11.®Puzuka. 11 knacc: nunaktudeckue marepuansl. A.E. Mapon, E.A. Mapos. — M.:
Hpoda, 2006

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e https://www.youtube.com/@user-eo5je7jx7x/about - Kanayr uHTepakKTHBHOTO Kypca
1o acTpoHoMmuu i ydamnuxcst 10 -11 kmaccoB, yuuteneu, npenogarimx GU3nKy u
aCTPOHOMMUIO, a TaKXKe JJI BCeX, KTO MHTEpeCcyeTcs Mpupooit BeeneHHOM.

o https://phys-ege.sdamgia.ru/ - O6pa3oBaTeabHbIM TOPTA I [IOATOTOBKH K
HK3aMEHaM.



https://www.youtube.com/@user-eo5je7jx7x/about
https://phys-ege.sdamgia.ru/

https://interneturok.ru/book/physics/10-klass/interneturok-rekomenduet-br-fizika-10-
za-14-urokov-br-bazovyy-uroven - 6ubnroTeka BuacoypokoB 1o ¢pusuke 10 Kimacc.
https://interneturok.ru/book/physics/11-klass/interneturok-rekomenduet-br-fizika-11-
za-13-urokov-br-bazovyy-uroven - 6ubaroTeKa BUACOYpOKOB 110 (usuke 11 kiacc.
http://eak-fisika.ucoz.com/ - Caiit yuurtens ¢puszuku KynpusHosoii E.A.



https://interneturok.ru/book/physics/10-klass/interneturok-rekomenduet-br-fizika-10-za-14-urokov-br-bazovyy-uroven
https://interneturok.ru/book/physics/10-klass/interneturok-rekomenduet-br-fizika-10-za-14-urokov-br-bazovyy-uroven
https://interneturok.ru/book/physics/11-klass/interneturok-rekomenduet-br-fizika-11-za-13-urokov-br-bazovyy-uroven
https://interneturok.ru/book/physics/11-klass/interneturok-rekomenduet-br-fizika-11-za-13-urokov-br-bazovyy-uroven
http://eak-fisika.ucoz.com/




