3.1.9. «<kPU3UKA) (0a30BbIil yPOBEHbD)
HOACHUTEJIBHAS 3AIITUCKA

[Iporpamma no ¢usuke 0a30BOT0 ypoBHSI Ha YPOBHE cpefHero oOuiero oopazoBanusi pazpaboTana Ha
OCHOBE TIOJIO)KEHUH M TpeOOoBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelIbHOW IPOrpaMMBbL,
npencrasieHHbix B @PI'OC COO, a takxke ¢ yuéroMm (enepanbHoil paboueil mporpaMMbl BOCIHTAHUS H
KOHIIEMIUH MpernogaBaHus yaeOHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
denepannu, peaau3yonX OCHOBHbIE 00pa30BaTeIbHbIE POTPAMMBI.

Copepxanue nporpaMmsl 1o pU3MKe HANpaBiIeHO Ha (OPMUPOBAHNE ECTECTBEHHO-HAYUYHOW KapTUHBI
mupa oOyuaromuxcs 10—11 kimaccoB npu o0yueHnn ux ¢usruke Ha 0A30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JesITeNbHOCTHOTO monaxoxa. llporpamma mo ¢usuke coorBercTByeT TpedboBanmsim PI'OC COO k
IUTAHUPYEMbIM JIMYHOCTHBIM, MpPEIMETHBIM M METallpelIMETHBIM pe3yjbTaTaM OOY4YeHHs, a TaKxke
YUHUTHIBAET HEOOXOJUMOCTh peajH3aluu MEXIPEIMETHBIX CBsA3eH (M3UKH C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMH TpeIMeTaMu. B Hell ompenenstoTcs OCHOBHBIC IENH M3Y4YeHHs (U3WKH HA YPOBHE CPEIHEro
o01iero o0pazoBaHusl, INIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKH: TMYHOCTHBIE, METAIPEIMETHBIE,
npenMeTHbIe (Ha 6a30BOM ypOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [UIAHUpPYEMBIE Pe3yJIbTaThl OCBOSHHS Kypca (PM3UKK Ha 0a30BOM YPOBHE, B TOM YHCJIE

MpeIMETHBIC PEe3yJbTaThI MO roJIaM O0yUeHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM oOydeHusl.

®dwu3nKa Kak HayKa 0 HanOoJee O0IIMX 3aKOHAX MPUPOIBI, BBICTYIIAs B KA4eCTBE yU4eOHOTO MpeaMeTa
B IIKOJIE, BHOCUT CYIIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUU 00 oOkpyxaromiem mupe. IIKombHBIN Kypc
(bU3UKN — CUCTEeMOOOPa3yIONIHM ISl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (pU3UUecKue
3aKOHBI JIE)KAaT B OCHOBE MPOIECCOB U SBIICHUH, N3y4aeMbIX XUMUEH, Ouonoruel, pusndeckoit reorpadueit
U actpoHoMuell. Mcronb3oBaHHe W aKTUBHOE MPUMEHEHHE (M3MUYECKUX 3HAHHWM OMpesenseT XapakTep U
pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHH B cpepe PHEPreTHKH, TPAHCIIOPTAa, OCBOCHUS KOCMOCA, TOyYEHUS
HOBBIX MaTe€pHaAJIOB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue Qu3MKku BHOCHUT OCHOBHOM BKJIaJ B
(opMHpOBaHKE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaromuxcs, B pOpMUpPOBaHUE YMEHHUM TPUMEHSTh
HaY4HbII METOJI TO3HAHUS MTPH BHITOJIHEHUN UMHU YUeOHBIX HCCIIEIOBAHUIA.

B ocHoBy kypca ¢pusuku ais ypoBHSI CpeHET0 0011ero o0pa3oBaHus MOJOXKEH sl UJIeH, KOTOPhIE
MO>KHO paccMaTpUBaTh KaK MPUHIHUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypcC SIBISETCS JIOTHYECKU 3aBEPLIEHHBIM, OH COAEPIKUT
MaTepHall U3 BCeX pa3ziesioB (PU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (U3UKH.

Hoesn cenepanuszayuu. B cooTBercTBUM ¢ HeW Martepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B kypce saBnsercs GopMupoBaHUe MPEACTABIECHUN O CTPYKTYPHBIX YPOBHSIX
MaTEpPHH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanu3zanys npeanosaraeT UCIoIb30BaHUE TYMaHUTaApHOTO MOTEHIHAIa
¢u3nyecKoil HayKH, OCMBICICHHE CBS3M pa3BUTUA (U3UMKKM C pa3BUTHEM OOIIECTBa, a TaKkKe C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce GU3UKU MpeanojaraeT 3HaKOMCTBO C HIMPOKHM KPYrom
TEXHUYECKHUX U TEXHOJOTHUECKUX IIPUIIOKEHUI U3yUEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyercs MOCPEICTBOM BBEJIEHHUS 3JIEMEHTOB COJEpP>KaHUs, MOCBSIIEHHBIX
HKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a
TaKxke 00CyKIeHUs TPoOIeM pallMOHAIBHOTO MPUPOJIOTIONB30BAHUS U SKOJIOTHUECKON Oe30MacHOCTH.

CrepKHEBBIMH BJIEMEHTaMHU Kypca (U3MKH Ha yYpOBHE CpelHero oOmiero oOpazoBaHMs SBISIOTCS
¢busmveckue Teopun (GopMUpPOBAHUE TIPEICTABICHUA O CTPYKTYpPE MOCTPOEHUsT (PU3UIECKON TEOPHH, POJIH
(GyHIaMEHTalbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MPHUPOJAE, TpaHHIlax
MPUMEHUMOCTH TEOPH, JJIS1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CHUCTEeMHO-JeSITEIbHOCTHBIM MOAX0 B Kypce (U3MKM peamu3yercss Npexae BCero 3a Cuér
OpraHM3alK SKCIEPUMEHTaIbHON AedaTenbHoCcTH oOyuarommxcs. /st 6a3oBoro ypoBHS Kypca (pusuku —



3TO HCIOJIb30BaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U JIaOOpaTOpHBIX pabdoT,
KOTOpBIE B TporpamMme mo (u3uke OOBEIWHEHBI B OOIIMI CIHCOK YYEHHYECKHUX MPAKTHYECKUX padoT.
Brigenenue B yKa3aHHOM TIEpe4yHE JIA0OpATOPHBIX pPAabOT, MPOBOJUMBIX JMJIsE KOHTPOJS U OIICHKH,
OCYIIECTBISICTC YYaCTHUKAMH 00pa30oBaTEIbHOIO MpoIecca MCXOMs U3 OCOOCHHOCTEH IUTAHMPOBAHHS H
ocHauleHus: kaOunera ¢usuku. I[lpu sToM oOecneunBaeTcs OBJAZCeHHE OOYYAIOIIMMUCA YMEHUSIMU
MPOBOANTh KOCBEHHbBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHUCUMOCTEH (PU3NYECKMX BEIUYMH MU TOCTAHOBKY
OTIBITOB 110 TIPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHUE YIENSAETCS PEIICHUIO PAcCUYETHBIX M KAayeCTBEHHBIX 3aaad. [lpm stom s
pacuéTHBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3a7aud C SBHO 33JaHHON (PU3NYECKON MOJIENbIO, TO3BOISIONINE
MPUMEHSTh W3YYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJIHOTO pasleia Kypca, TaK U HHTErpUpYs
3HAaHUS U3 Pa3HBIX pa3nesnoB. [ KadecTBEHHBIX 3a/1a4 MPUOPHUTETOM SBISIOTCS 33JaHUsl HA OObSICHEHHE
NpoTeKaHus (GU3NYECKUX SBICHUN M MPOIECCOB B OKPY’KAIOLICH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIH JIJISl CUTYalliH MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu PI'OC COO k MaTepHAIBHO-TEXHUYECKOMY OOECIICUEHHUIO
ydebHoro mnporecca 6a30Bblii ypOBEHb Kypca (PU3UKM Ha YpOBHE CpeaHero olmiero oOpa3oBaHus JOKEH
M3y4aThCsl B YCJIOBUSAX NPEAMETHOro KaOWHeTa ()M3WKH WM B YCIOBHSAX HWHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B kabuneTre Gu3HUKM JOHKHO OBITH HEOOXOAUMOE J1a00paTOPHOE
0o0opyI0BaHuE JUIs BBIIMOJIHEHUS YKAa3aHHBIX B IporpaMMme Mo (Gu3MKe yUeHUYECKHX MPAKTUYECKUX paboT u
JIEMOHCTPALIMOHHOE 000PYOBAHHUE.

JleMoHCTpanmoHHOe 000pya0BaHuEe (HOpPMUPYETCS B COOTBETCTBUU C TMPUHIMIIOM MHHHUMAIBHOM
JIOCTaTOYHOCTU U OO0ECreunBaeT MOCTAHOBKY IIEPEUMCICHHBIX B MporpaMMe MO (U3HKE KIIOUEBBIX
JIEMOHCTpPALIMIA 111 UCCIIEIOBAHMS U3YYaeMbIX SIBJICHUN U MPOILIECCOB, IMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, UX TEXHHUECKUX IPUMEHEHHH.

JIaGopatopHoe 00OpyAOBaHHE ISl YYCHHYECKHX MpPAaKTHYECKHX paboT Qopmupyercs B BuUjae
TEMaTHYEeCKHX KOMIUJICKTOB M OOecleuyuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX OOYYaroIIUXCs.
Tematuueckue KOMIUIEKTHI JaOOpPaTOPHOTO OOOPYIOBaHHS TOJIKHBI OBITH MOCTPOCHBI Ha KOMILUIEKCHOM
WCTIOJIb30BAaHNHU aHAJIOTOBBIX M IH(POBBIX MPHOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BU/JIE IUPPOBBIX J1a00paTOPU.

OCHOBHBIMU LETSAMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHME UHTEpECA U CTPEMJICHHUS O0YUaIOIUXCS K HAYYHOMY U3Y4YEHUIO TIPUPO/IbI,

pa3BUTHE UX UHTEIUIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE NPEACTABICHUI O HAYYHOM METO/Ie MO3HAHUS U (POPMHUPOBAHUE UCCIIE0BATENHLCKOTO
OTHONICHHUS K OKPY KAIOIIUM SIBICHUSM;

e (opMHUpPOBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3ysIbTaTa H3yYeHUs OCHOB CTPOSHHS MaTepUU H
(GbyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

e (opMHUpOBaHHE YMEHUI OOBSCHSITH SBJICHUS C HCIIOJIb30BAaHUEM (PU3NICCKUX 3HAHUN M HAYUHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE NPEACTABICHUN O PO (GUIUKH JIJIsl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU W TEXHOJIOTHH.

JIOCTIDKEHHE THX IeNiel 00ecTieqnBaeTCs peIIeHuEM CIIeAYIONINX 3a/1a4 B TPOIIecce H3yYeHHs Kypca

(bU3MKHN HAa ypOBHE CPEHEro 00111ero 00pa3oBaHus:

e npuoOpeTeHre CUCTEMbI 3HAHUH 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOUYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, DTMEKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY U DJIIEMEHTHI
acTpo(U3HKH;

e (opMHUpOBaHHE YMEHUI MPUMEHSITh TEOPETHUECKIE 3HAHUS ISl OOBICHEHUS (PU3NIECCKUX
SIBIIGHUY B TIPUPO/JIE U JIUIS IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

® OCBOCHHE CIIOCOOOB PEIICHHsI Pa3IMYHbBIX 3371a4 C SIBHO 3a/1aHHON (PU3NIECKOI MOJIeNbI0, 3a/1ad,
M0JIPa3yMEBAIOIINX CAMOCTOATENbHOE CO3AaHNe (PU3MUECKON MOJIENH, a/IeKBaTHON YCIOBUSAM
3a1auu;



e T[OHUMaHHE (PU3NUYECKUX OCHOB U MPUHIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;

® OBJAJIEHUE METOJaMH CaMOCTOATEIBHOTO MJIAHUPOBAHUS U MTPOBEIeHUST GU3UUECKUX
AKCIIEPUMEHTOB, aHAJIM3a U UHTEepIpeTaluu HHPOPMAIIH, OIIPEICICHUS JOCTOBEPHOCTH
MOJIy4€HHOTO pe3yibTara;

® CO3/IaHME YCIIOBUH VISl PA3BUTUSL YMEHUI TPOEKTHO-UCCIIEI0OBATENBCKOM, TBOPUYECKOMN
NeSITeIbHOCTH.
Ha uzydenue ¢u3uku (6a30BbIi ypOBEHB) HA YPOBHE CpelHEro oduiero oopazoBaHust oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 yacoB (2 4yaca B HEZIEIO).
[Ipennaraemslii B mporpamMmMe o (pusmke nepedeHb Jad0paTOpPHBIX U MPAKTHUECKUX PadOT SBISETCS
PEKOMEH/IOBAaHHBIM, YUYWTENb JI€JaeT BHIOOP MPOBEACHUS JTAaOOPATOPHBIX PabOT M OMBITOB C Y4&TOM
WH/IMBUYaIbHBIX OCOOCHHOCTEH 00yYaroInXCs.

COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®dusuka — Hayka o npupoze. Hayunele MeTo1bl MO3HAHUA OKpYXKarouero Mupa. Pois skcniepumMenTa u
TEOPHH B IIPOLECcCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.
MonenupoBanue (HU3NYECKUX sIBICHUN M mporieccoB. Hayunsle runoresbl. OU3HMUECKue 3aKOHBI U
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIINI COOTBETCTBUS.

Ponb u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAay4YHON KapTUHBI MHpPA, B MPAKTUYECKOM
NeSITeNIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanorobie ¥ U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pasnea 2. Mexanunka

Tema 1. Kunemamuka

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

Ilepemerienune, ckopocTh (CpenHssi CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOpEHHE MaTepHallbHON
TOYKH, UX MPOEKIMU HA OCH CUCTEMBI KoopAuHAT. CliojkeHne epeMEeIeHUI U CII0XKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPAMOJIMHEWHOE IABMXKEHHE. ['pa@uKu 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U NEPEMEILEHUS MaTEPUATIbHON TOUKHA OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOTHOTO MaIeHusl.

KpuBonnHeliHoe nBuxkeHue. [[BH)KEHHE MATepUaIbHOM TOYKHM II0 OKPYKHOCTH C IIOCTOSIHHOM 110
MOJYJII0O CKOPOCTHIO. YTJOBasi CKOpPOCTh, JIMHEHHass CKoOpocThb. llepwon u wactora oOpalieHwus.
LlenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue ycTpoiicTBa U MPAKTUUECKOE NPUMEHEHNE: CIIUIOMETD, IBUKEHUE CHAPSAO0B, LIETTHBIE U
pEMEHHBIE TIEpEayH.

Jlemoncmpayuu

Monens cucteMbl 0TCUETa, MIUTIOCTPALMs KUHEMAaTHYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€e U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmronienue aBrkeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MaieHHsI.

HanpaBiieHne ckopocTH NpH IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yueHrne HepaBHOMEPHOTO IBUKEHUS C LIEJIbI0 ONPEIETIECHUS MTHOBEHHON CKOPOCTH.



HccnenoBanue COOTHOLIEHUs MEXAY MYTSIMH, IIPOUICHHBIMU TEJIOM 32 IOCJIEAO0BATEIbHBIE PABHbBIC
MIPOMEXKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JIBUKEHHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS IIAPUKA B BI3KOU KUIKOCTH.

N3ydenne nuxeHMs TeIa, OPOINICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHOocutenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. HepuuanbHbple CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 111 MatepuaibHOM TOYKH.
Tpernii 3akoH HpIOTOHA [UIs1 MAaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectd. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckosbkeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb)KEHUSI U cuiia TpeHus mokos. Koadduiment tpenus. Cuia COpOTUBICHUS MPH JABMKCHUU Tea B
AKUJKOCTH WM rase.

[ToctynaTenbHoe U BpamareabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [lieuo cuibl. Y ciioBHs paBHOBECUS TBEPAOIO TeEIA.

TexHuueckue ycTpoMcTBa M MPAKTHUUECKOE MPUMEHEHHUE: MOAMIUITHUKY, JIBHKEHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUUH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JeOopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NAJCHUU.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Nzyyenne nuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM 00pasiie, OT UX
nedopmariiu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALCHUSI.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmmynbe MaTepranbHOil TOUKHY (TeNa), CUCTEMbl MAaTEPUATBHBIX TOUEK. VIMITyIbC CHITBI M U3MEHEHUE
HMITyJIbCa Tesla. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunetnueckasi sHeprusi MaTepuaibHON TOUKH. Teopema 00 H3MEHEHUH KHHETUYECKOM SHEPTUH.

[MorenumanpHas oHeprus. [loTeHnmaneHas osSHeprus ynpyro JaehOPMUPOBAHHON MPYKUHBL.
[ToTeHunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTennuanpHble U HEMOTEHITUATBHBIE CUIIBL. CBS3p PaOOTHI HEMOTEHIUATBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHUE: BOJOMET, KOMEP, MPYKUHHBIN MUCTOJIET,
JIBIDKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHIE.

[lepexon moTeHLIMAIBHON YHEPTHH B KHUHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenne abCOTIOTHO HEYNPYTOTO yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.



UccnenoBanue cBsizu pabOThl CHJIBI C M3MEHEHHMEM MEXaHHMYECKOW HHEpruu Tejla Ha IMpuMepe
PacTsKEHUS PE3UHOBOIO XKIyTa.

Pasnea 3. Mosekyasipuast pu3nka 1 TepMOIMHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPHUH U HUX OIBITHOE OO0OCHOBAaHHE.
BpoynoBckoe nsmxkenue. Auddysus. Xapakrep ABIKEHHUS U B3aUMOJICHCTBUS 4acTHIl BeulecTBa. Mojaenu
CTPOEHUS T'a30B, KHUIKOCTEH U TBEPIBIX TNl U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX MOJEINEH.
Macca u pazmepsl Mosiekys. KonnuectBo BeniectBa. [loctosinaas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM HJCAIbHOTO
raza. AOCONIIOTHAsI TeMIIepaTypa Kak Mepa CpeAHed KWHETHYECKOW HEPTUH TEIIOBOTO JIBUIKECHUS YaCTHIL
raza. [llkama temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akoH
Hanerona. M3omporecchl B HIOEaIbHOM Tra3e C IOCTOSHHBIM KOJHMYECTBOM BemecTBa. [ 'paduueckoe
MPEJCTaBICHUE U30MPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTporcTBa U MPaKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIINE TUCKPETHOE CTPOEHUE BeIecTBa, (hoTorpaduu MOJEKY1T OpPraHHYECKUX
COCIMHECHUM.

OmnpiTel 10 U y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO IBUKEHHUSI.

Mopnaens onbita [lTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs NPUPOY JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHAare Ha OCHOBE HU3MEpPEHMH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIepaTyphl BO3/lyXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEX]Ty TapaMeTpaMU COCTOSTHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunaMuueckas cucrtema. BHyTpeHHss sHEprus TepMOJUHAMUYECKON CHUCTEMBI M CHOCOOBI €€
n3MeHenus. KonuuectBo TenoTsl U padora. BHyTpeHHsIs1 SHEprusi 0JJHOATOMHOIO HiealbHOro rasa. Buabl
TEIUIoNEepeiau: TEeIUIONPOBOJHOCTb, KOHBEKLMS, HW3JydeHUEe. YjenpHas TeIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMI0THI IpH TEJIoNepeaaye.

ITonarue 06 amuabatHOM mpouecce. [lepBblil 3akoH TepMonuHaMHKH. [IpruMeHeHHe epBoro 3aKoHa
TEPMOJMHAMUKH K n3onporneccam. I'paduueckas naTeprperanns padboTs rasa.

BTtopoii 3akoH TepmoannamMuki. HeobpaTuMOCTh IPO1IECCOB B MMPUPO/IE.

TennoBele MammHbl. [IpuHIKIE TeficTBUS TerIOBBIX MalH. [IpeoOpa3zoBaHus SHEPTHH B TEIIIOBBIX
mamnHax. Koag¢umnuent mnomnesnoro neiictBus temnoBoil Mamuubl. [ukn KapHo u ero kosdduiment
MIOJIE3HOTO AEUCTBUSL. DKOJOTUYECKHE MPOOIEMbl TEIIOOHEPT€THUKH.

TexHuyeckue ycTpoHCTBA M TNPAaKTUYECKOE IPUMEHEHHWE: JBHUraTeslb BHYTPEHHErO CrOpaHWs,
OBITOBOM XOJIOAUIBLHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEH SHEpruu Teia MpH COBEpUIEHHH PaOOThl: BbUIET MPOOKH M3 OYTHUIKHU TOJ
NeMCTBHEM CKATOr0 BO3/lyXa, HarpeBaHue 3¢upa B JaTYHHOH TpyOKe MyTEM TpeHHsI (BUICOIEMOHCTPAIIHS).

V3MeHeHMne BHYTpEHHEH SHEpruH (TeMIlepaTyphl) Teja pU Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHHIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUraTesNsi BHYyTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne yaenbHOM TEIIOEMKOCTH.



Tema 3. Acpecammnsie cocmoanus eeujecmea. Pazosvie nepexoonvl

[TapooOpazoBanue u KoHAeHcaus. Mcmapenne u kuneHwe. AOCOTIOTHAS W OTHOCHUTEIbHAs
BIIQXKHOCTh BO3yxa. HachleHHbIH nap. Y aenbHas TeraoTa napoodpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPBI
KUIIEHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU30TPONUS CBOMCTB KpUCTALIOB. JKuakue
kpuctaiibl. CoBpeMeHHble MaTepuanbl. [lmaBiaeHue u kpucramudzanus. YaeiabHas TEIloTa IJIaBICHHUS.
Cybmumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHnuyeckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KaOPUMETD,
TEXHOJIOTUH MOJTYYECHHS] COBPEMEHHBIX MaTEPHAIOB, B TOM YKCJIe HAHOMATEpUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILEHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHHUH.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTAJLUTHIECKOTO BEIIECTBA.

JleMoHCTpanust KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenne oTHOCUTEIHHON BIQKHOCTH BO3IyXa.

Pazjen 4. DaekTpoauHaMuka

Tema 1. Inexmpocmamuka

Onektpuzanuss Ten. ONEeKTpUueckud 3apsan. JlBa Buaa siiekTpuueckux 3apsaoB. [IpoBoanuku,
JUBJIEKTPUKHU U MOTYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa.

B3aumopneiictBue 3apsaoB. 3akon Kynona. TodeuHbIN 3IEKTPUUYCCKUN 3apsi. DICKTPUUECKOE TOJIE.
Hamnpsoxkénnocts  snexktpuyeckoro mnons. IlpuHuoun cynepno3uuuu  3l€KTpUYECKUX Mose. JInHum
HaIpsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snexrpocratnueckoro moias. [lorennman. PasHoctes mnoreHnuanos. [IpoBogHuku u
TUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM ToJie. J{uanekTpruyeckas IpoOHUIaeMOCTb.

OnexTpoéMkocTh. Konaencarop. DneKTpoEMKOCTh IIIOCKOIO KOHJEHCATOpa. DHEPrusl 3apsKEHHOTO
KOHJIEHCATOopa.

TexHudyeckue ycTpolcTBa M INPAKTUYECKOE  MPUMEHEHME:  JJIEKTPOCKON,  DJIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE 3JIEKTPONpHOOpOB, KOHJIEHCATOP, KONMMPOBAJIbHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U NIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

B3aumopeiicTBre Ha3IEKTPU30BAHHBIX TEJI.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHYecKas 3aluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIA/M IUIACTUH, PACCTOSHUSA MEXIY
HUMHU U TUIIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoanuwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DNEKTPUUECKUN TOK. Y CIOBHS CYIIECTBOBaHMS 3JIEKTpUUECKOro Toka. Mcrounuku Ttoka. Cuia Toka.
[TocTossHHBIN TOK.

Hamnpspkenune. 3akon Oma aj1g y4acTka Ienu.



DJIEKTPUYECKOE COMPOTHBJIEHUE. YAENbHOE CONPOTUBICHUE BemiecTBa. llocnenoBaTenpHoE,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE MPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DONeKTpOoABMKYLIasl CUjla U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKa. 3akoH Oma i MOJIHOM
(3aMKHYTOM) AJIeKTpHUecKoil 1ernmu. KopoTkoe 3aMbIKaHHeE.

DONEeKTpOHHAs MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTb COINPOTUBICHUS METALIOB OT
TeMueparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuuecKkuid ToK B BakyyMe. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOcTBeHHAss U MpPUMECHAasi MPOBOJUMOCTh MOJIYNPOBOAHUKOB. CBoicTBa P-—N-
nepexoja. [loaynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTpUUECKUH TOK B pacTBOpax M pacilaBax 3JIEKTPOJUTOB. DJIEKTPOJUTHYECKAsl JAUCCOLIMALINS.
DIEKTpOIH3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psan. Monnus. [lnazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEepMETp, BOJBTMETP, pPEOCTar,
HUCTOYHHUKH TOKAa, ODJIEKTPOHArpeBaTENIbHbIE TPUOOPHI, 3JIEKTPOOCBETUTENBHBIE NPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHbIH JHOJ, TEPMUCTOPBl M (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIN A0,
rajJibBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIPSIKEHMUSL.

3aBUCUMOCTb COIPOTUBICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAJU MONEPEUHOro
CEYEeHMS U MaTepHaa.

CwMmenaHHOe COeTMHEHUE IPOBOJHUKOB.

[Ipsimoe usmepeHue 3aeKTpoaABrKyIeH cuibl. KopoTkoe 3amMblkaHHe rajibBaHUYECKOI'O 3JIEMEHTA U
OLIEHKa BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHL.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHO/A.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3y4yeHne cMEIIaHHOTO COEUHEHNS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHUITbl MICTOYHUKA TOKA U €70 BHYTPEHHET0 COIIPOTUBIICHHUS.

Hab6mronenue snexrposnusa.

MexnpeamerHbie CBA3U

N3zyuenune kypca ¢pusnku 6a3oBoro ypoBHs B 10 kiacce ocyIiecTBIsSeTCs ¢ yUETOM COJlepKaTeNbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKH, OMOJIOTUH, XUMHUH, reorpaduu v TEXHOJIOTHH.

Mesicnpeomemnvle nonamusi, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAay4YHOIO MO3HAHMS: SBJICHUE,
HayuHbli (akT, THMOTEe3a, (QuU3NYecKas BEIWYMHA, 3aKOH, TEOpHUs, HaONIOJeHHUe, DSKCIEPUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelleHue CUCTEMbl ypaBHEHMM, NuHeiHass ¢yHKuus, napaboja, rumepobona, HX
rpadUKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIIMHM Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: Mexanudeckoe IBI)KEHHE B KHMBOM mpupone, Iuddysus, ocMoc, TEII000MEH MKHUBBIX
OpPraHU3MOB (BU/IbI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEUIECTBA, MOJSPHAS
Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeN, KUIAKOCTEH M Ta3oB, 3JEKTPUUYECKHUE CBOMCTBA METAJUIOB,
AIEKTPOJIUTUYECKAS TUCCOLMALINS, TalbBAHUKA.

l'eocpagpus: BIaXXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodOpa3oBaHue JBUKEHHI C UCIOJIb30BAaHUEM MEXAHM3MOB, YUET TPEHUS B TEXHUKE,
MOJLIMITHUKY, HCIIOJIb30BAHUE 3aKOHA COXpPAaHEHUs HMIIyJbca B TEXHHMKE (pakeTa, BOAOMET WU Jpyrue),
JIBUTATEh BHYTPEHHETO CTOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUITMOHEDP, TEXHOIOTHH



MOJIyYEHUsI COBPEMEHHBIX MaTepHUaIOB, B TOM 4YHCIE HAHOMATEpPUAIOB, M HAHOTEXHOJIOTHH,
ANEKTPOCTaTUYECKAsl  3allluTa, 3a3eMJICHHE  DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIA  MpPHUHTED,
3JIEKTpOHArpeBaTeIbHbIe TPUOOPHI, STEKTPOOCBETUTEIbHbIE TPHUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3nen 4. DiiekTpoanHAMHUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoOAEHCTBUE TMOCTOSAHHBIX MAarHuToB. MarnutHoe mone. Bekrop
MarHuTHOM WMHAYKUMH. [IpuHOMI Cyneprno3uiuu MarHUTHbIX MoJjed. JIMHMM MarHUTHOM WHAYKLUU.
Kaprtuna nuHuii MarHuTHOM MHAYKIMH MOJIS1 TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe Mojie TpOBOJHUKA ¢ TOKOM. KapTuHa JMHUM WHIAYKIUK MArHUTHOTO TOJI JJIMHHOTO
NPSIMOTO TIPOBOJHUKA U 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHUKA, KaTyHIKM C TOKoM. OmbIT Ipcrena.
B3anmopeiicTBue NpoBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJib U HallpaBJICHUE.

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

SIBneHue ANEeKTPOMArHUTHOM MHAYKIUHU. [I0TOK BEKTOpa MarHUTHOW MHIAYKUUU. DJIEKTPOJBHKYLIAs
cujia MHAYKLIMH. 3aKOH 3JIEKTPOMAarHuTHOM MHAYKUuu Papanes.

BuxpeBoe anexTpudeckoe 1moje. INEKTPOABIKYIIAs CUila MHAYKIIUU B MPOBOJHUKE, JBIKYIIEMCS
MOCTYIATEJIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHIyKTUBHOCTD. SIBIE€HNE CAMOMHAYKIIMHU. DNEKTPOABKYLIAsl CUJIa CAMOUHTYKIIMH.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoilcTBa U IMPAKTUUYECKOE NMPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHAYKIUY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIUU.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

Hccnenoanue nericTBUs MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMAarHUTHOM MHIYKIUU.

Pa3nen 5. Kojie0anust ¥ BOJITHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUMHblEe KOJIEOAHUS
KonebarenpHas cucrema. CBoOOaHBIE MeXaHWYECKHE KoyieOaHUsA. [ apMOHMYECKHE KOJIeOaHuUs.
Ilepuon, vactora, amruMtyna u ¢asza kosnebanuil. IIpyKUHHBIH MasTHUK. MaTeMaTHUeCKUN MasTHUK.
YpaBHEeHHE TapMOHHYECKHX KoseOanuii. [IpeBpaiieHue sHepruu mpu rapMOHHYECKUX KOJIeOaHMSIX.



Konebatenpubiii KOHTYp. CBOOOHBIC DJIEKTPOMArHUTHBIE KOJEOaHUsI B UICATHPHOM KOJIeOaTeIbHOM
KOHType. AHalOTHUS MEXAy MEXaHWYECKUMHU U 3JIEKTPOMArHUTHBIMU KojeOanusamu. Popmyna TomcoHa.
3aKOH COXpaHEHHUsI YPHEPTUH B UJCATbHOM KOJIEOaTEIIbHOM KOHTYPE.

[IpencraBnenue o 3aTyXaloUMx KoieOaHWSX. BeIHyXIeHHbIE MexaHHUecKue Kosebanus. Pe3oHaHc.
BoinyxeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Tepemennbiii  TOK. CHHyCOWJANbHBIA TIEPEMEHHBIM TOK. MOIIHOCT MEPEMEHHOIO0  TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSKEHUSI.

Tpancdopmarop. [IponsBoacTBo, nepenada U NOTPEOICHHE FITEKTPUIECKON SHEPTHU. JKOJIOTUIECKHE
PUCKU TIPU MPOU3BOJCTBE 3JEKTposHepruu. KynpTypa HCHOIB30BaHUS JEKTPOIHEPTUU B MOBCETHEBHOM
AKU3HU.

TexHuueckue yCTpOMCTBA M IIPAKTHYECKOE IIPUMEHEHME: DJIIEKTPUYECKUM 3BOHOK, TI'E€HEpaTop
IIEPEMEHHOTI'0 TOKA, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KosieOaTeNbHOM cucTeMbl (IPY>KUHHBIN WM MAaTEMAaTUYECKUN MAsTHUK).

HaGmronenue 3aTyxaronmx KojaebaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMATHUTHBIE KOJIeOaHus.

OcmorpaMMbl (3aBUCUMOCTH CUJIbl TOKAa M HaNpsKEHUS OT BPEMEHH) AJIS 3JIEKTPOMArHUTHBIX
KoJ1e0aHuH.

Pe3onanc mpu moOCIeNOBaTENIbHOM  COECIMHEHUU PE3UCTOpa, KATYIIKM HHIYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb TMHUY 3JEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJbIX KOJeOaHU Tpy3a Ha HUTU OT AJUHBI HUTH U MAaCChI
rpysa.

HccnenoBanne MEepeMEHHOTO TOKAa B LIEMHM M3 IOCJIENOBAaTEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMmpoMazZHuUmHble 60JIHbL

MexaHnueckue BOJHBI, YCia0BHs pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHHs W IIMHA
BosIHBI. [lonepeunsie U npoaoiabHbIE BOJHBL. HTEepdepenus u nudpakius MEXaHUYECKUX BOJH.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUSI M3JyUYEHHUS JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BekTopoB E, B, V B snexkrpoMarHUTHONW BosiHe. CBOWCTBa AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE,
MpesioMIIeHue, Nospu3anus, Tuppaxus, uureppeperus. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[lkana 3neKTpoOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuoOCBS3U U TeNEeBUACHUS. Pagronokanus.

DNEKTPOMAarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

Texnuyeckue ycTpoicTBa U NPAKTHUECKOE TMPUMEHEHHE: MY3bIKaJlbHble  HMHCTPYMEHTHI,
yIbTPa3ByKOBas JMAarHOCTUKA B TEXHUKE M MEAMIIMHE, pajap, paguoNpUEMHUK, TEJIEBH30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0IbHBIX BOJIH.

Konebmromnieecs Teno Kak HICTOYHUK 3BYKA.

Habmtonenue oTpaxeHus U MpeoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Jupakiini MEXaHHIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYI0M ¥ 9aCTOTOM KOJIeOaHUH.

HccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJH: OTpak€HUE, MpEIOMIICHHE, MOoJsIpU3anus,
mudpakius, tHTephepeHIus.



Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsamonnHeitHOe paclipocTpaHEHHUE CBETa B OAHOPOHOM cpene. JIyd cera.
TodeuHblii HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHe n300pakeHUH B INTIOCKOM 3epKalle.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIICHUs cBeTa. AOCOMIOTHBIN MOKazarenb npenomieHus. [lonnoe
BHYTpEHHee oTpaxkeHue. IIpenenpHblil yroi MoJaHOro BHYTPEHHETO OTPaKEHHUSL.

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

Cobuparonue u paccenBaroiue JuH3bl. ToHkas nuH3a. GOKYCHOE PACCTOSIHUE M ONTHYECKas CHlia
ToHKOM nuH3bI. [locTpoeHne m3zoOpaxeHuit B coOUparonMX M paccerBarouInX JuH3ax. Dopmysa TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIUH30MU.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKU.

BonnoBast ontuka. WuTepdepennus cBera. KorepeHTHbIE HWCTOYHHMKH. YCIOBHS HAOIOICHUS
MakCUMyMOB M MHUHHUMYMOB B HHTEePGEPEHIUOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakmus cBera. Judpakinuonnas peméTka. YciaoBue HaOMIOICHUS TNIABHBIX MaKCHUMyMOB TPH
MaJIeHU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIUOHHYIO PEIIETKY.

[lonsipuszanus ceera.

TexHuyeckue yCcTpoHCTBA M MPAKTUYECKOE MPUMEHEHUE: OUKH, JyMa, oToanmapaT, NPOEeKIIMOHHBIH
anmapat, MEKPOCKOII, TeJICCKOII, BOJIOKOHHAS ONTHKA, TH(PpaKIIMOHHAS pEHIETKa, TOJISIPOH/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpakeHUE U mperoMieHre ceeta. OnTudeckue mprudopshl.

[TonHoe BHyTpeHHee oTpaxeHue. Moienb cBeTOBOA.

HccnenoBanue cBONCTB U300paXeHUH B TMH3AX.

Mopenn MUKpOCKOMA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

Hab6mronenue qudpakium cBerta.

HabGmronenue qucnepcun certa.

[Tonyuenue criekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEHIETKY.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

H3Mepenne nokaszaTens NpeaoMIIeHUs CTEKIIA.

HccnenoBanme cBOWCTB N300paKeHHd B TUH3aX.

Habmronenue aucnepcun cBera.

Pa3jen 6. OcHOBBI crieMATbHONH TEOPUHM OTHOCUTEIBLHOCTH
['panuubl  NPUMEHUMOCTH — KJAacCHYeCKo  MexaHukd. [locTymatel — crnenuanbHOM — TEOpUU
OTHOCUTEIIBHOCTA: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBE€Ta B BaKyyMe, NPUHUUII OTHOCHUTEIIBHOCTH
DOUHIITEWHA.
OTHOCHTENBHOCTH OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl € PHEPrUEH U UMITYJILCOM PEISATUBUCTCKOM YaCTULIBI. DHEPT Ul MOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBsi3u 3HEprun (HOTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (POTOHA.
OtkpeiTe u uccienoBanue ¢orodpgpexra. Onbitel A. I'. CroneroBa. 3akoHbl (oTodddexra.
VYpasuenue DitnmreitHa s hotodddekra. «Kpacnas rpanuma» Gororddexra.
JaBnenne cBera. OnwiTel [1. H. JIeGenera.
XUMHYECKOE IEUCTBUE CBETA.



TexHUYecKue yCTpOWCTBA M IMPAKTUYECKOE NMPUMEHEHHE: (OTOIEMEHT, (OTOMATUYUK, COJTHEUHAS
Oatapest, CBeTOIUOI.

Jlemoncmpayuu
DoTo3eKT Ha YCTAaHOBKE C IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTtodddexra.
CBeTOqUOI.

Conneunas Gatapes.
Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHas Mozenb
atoMa. [loctynarel bopa. W3nyuenue u moruyomenue (OTOHOB NHpU MEPEXoAe aToMa C OJHOTO YpPOBHS
sHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypoBHEH SHEPrUU aTromMa BOJAOPO/Ia.

BoutHoBBIE cBOMCTBa yacTull. Bonubl ne bpoinsa. KoprycKyJisipHO-BOJIHOBOM 1yau3M.

CHoOHTaHHOE U BBIHYKJIEHHOE U31yYEHUE.

TexHuueckue ycTpoHCTBa M IPAKTUYECKOE INPUMEHEHHE: CHEKTPaJbHBIA aHanu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Onpenenenue IJIMHBI BOJHBI Jla3zepa.

HaGuroteHne JIMHeHYaThIX CIEKTPOB U3JTyYICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

Hab6mronenue nuHeRyaToro CriekTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOCHUS sipa. OTKPBITUE paTuoaKTUBHOCTH. OMBITHI
Pesepdopna mo ompeneneHuro cocraBa pagMOaKTUBHOro uinmydeHusi. CBoiicTBa anbda-, Oera-, ramma-
u3iy4eHus. BausiHue paiioaKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpbiTHEe TpoTOHA M HeWTpoHa. HykinonHas mopens siapa [eiizenOGepra—lBanenko. 3apsin sipa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. DONeKTpOHHBIH W TMO3UTPOHHBIM  Oera-pacman. ['amMma-usnydeHue.
paZAMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
AnepHsle peakunu. JleneHne U CUHTES SAEp.

Snepusiii peaktop. TepmosaepHbiit cuHTe3. [IpoGiieMbl M TNEPCNEKTUBBI SAEPHON HHEPTETHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.

DnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HaONIIOIEHNS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
@dyHnaMeHTaIbHbIE B3aUMOAEeHCTBUA. EAMHCTBO (pM3NYEeCcKO KapTHHBI MHpa.

3akoH

TexHudyeckue ycTpoiiCTBa M MpPaKTHYECKOE MPUMEHEHHUE: JT03UMETp, Kamepa BunbcoHa, siaepHBIiA
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusm).

Pa3pnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

OTalbl Pa3sBUTHUA aCTPOHOMHU. HpI/IKJIa,Z[HOC U MHUPOBO33PCHYCCKOC 3HAYCHUEC ACTPOHOMUH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bI, JIAaHETHI, X BUANMOE ABHKCHHUE.
CoHeuHas cucrema.

Comnne. Comneunass akTUBHOCTh. Mctounuk sHeprum ConHila u 3BE3M. 3BE3IBI, UX OCHOBHBIC

XapPaKTCPUCTHUKHU. I[I/Ial" paMMa ((CHCKTpaHLHBIﬁ KJ1accC — CBCTHUMOCTDB». 3Bé3£lLI TJIaBHOM



MIOCJIEI0BATEIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» JUISl 3BE3J IVIABHOM IOCIEI0BATEIBHOCTH.
Bnytpennee crpoenue 3B€31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOXKJIECHUH U 3Boaouuu CoJHLA U
3BE31. OTarbl )KU3HU 3BE3NL.

Mneunslii I1yTe — Hama ["anaktuka. I[Tonoxxenne n neuxenue Connua B I'anaktuke. TUIBI ralakTHK.
Pannoranaktuku u kBazapel. UEpHbIE ABIPHI B SIpax TaaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa06ma. Pa3beranuwe ramaktuk. Teopus bosbimoro
B3pbIBa. PenukToBo€E U3iydeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TIJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKCHUN IS
OTIpEeJICJICHUS TOJIOKEHHsI HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJTyLIApHs U SIPKUE 3BE3/BL.

Hab6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NnoBTOpeHUE

Poinb (hm3ukn 1 acTpOHOMHH B 9KOHOMUYECKOH, TEXHOJIOTUYECKOH, COIIMAIbHON M 3THYECKOH cdepax
NeSITEeIbHOCTH YeNIOBEKa, POJib U MECTO (M3MKH U aCTPOHOMHUHU B COBPEMEHHOH HayudHOH KapTHHE MHUpa,
ponb (u3nyeckoil Teopuu B (HOPMHUPOBAHHM MPEICTABICHUNM O (U3MUYECKON KapTUHE MHpa, MECTO
¢u3nvecKkoil KapTUHBI MUpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUN O
IIPUPOJIE.

MexnpeamMmeTHbIe CBSI3H

Nzyuenne kypca pusuku 06a30Boro ypoBHs B 11 kinacce ocymiecTBiIsieTcsl ¢ y4€TOM COJIEPKaTEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTUHN, XUMUH, reorpaduu v TEXHOJIOTUH.

Meosicnpeomemnvle nonamusi, CBA3aHHbIE C HM3YYEHHEM METOJOB HAay4YHOIO IIO3HAHMS: SIBJICHUE,
HayuyHbli (akT, rHUmoTe3a, Qu3nMYeckas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIEPHUMEHT,
MOJEJIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: penieHHe CHUCTEMbl ypaBHEHUW, TPUTOHOMETPUYECKUE (PYHKIMU: CHHYC, KOCHUHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKIUH Ha OCH
KOOp/IMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMH, NpU3HAKK TOJO0MS
TPEYTOJIbHUKOB, ONpeieieHNE TUIOMAAN TUNIOCKUX GUTyp U 00BbEMa Tell.

buonocus: snexrpuueckue sBJIEHUS B )KUBOM NpUpOJIE, KoseOaTeNlbHbIE IBUKEHUS B )KUBOM IIPUPOJIE,
ONITUYECKUE SIBJICHUS B )KUBOM NMPUPOJE, AEHCTBHE palallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHME aTOMOB W MOJIEKYJ, KPUCTAIJIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBbI
00pa3oBaHMs KPUCTAJUINYECKOHN PEIIETKY, CIIEKTPaIbHbIN aHaAIN3.

I'eocpagpus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJI€KH MarHUTHBIX Py, GOTOCHEMKA 36MHOM MMOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPSICEHUN.

Texunonocusi: JMHUM  DJIEKTPOIIEpeNad, TEHEpAaTOp IEPEMEHHOTO TOKA, AJIEKTPOJBHUIATElNb,
MHAYKIMOHHAs Teub, pafap, paAuoNpuéMHUK, TE€IeBU30p, aHTeHHa, TenedoH, CBY-neub, NpoeKIMOHHbBIN
anmnapart, BOJJOKOHHAsl ONTHKA, COJTHEYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro mpeamera «®Dusmka» Ha YpOBHE cpefHero ooOmiero oOpazoBaHus (0a30BBIN
ypOBeHB) JOJI2KHO o0ecrieunTh JOCTHXKCHUC CICAYIOMUX JIMYHOCTHBIX, MCTAIIPEAMCETHBIX U MPCIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro npenmMera «®dusuka» AOKHBI OTpakaTb TOTOBHOCTh U
CHOCOOHOCTh O0y4YarOIIUXCsl PYKOBOJACTBOBAaThCS C(HOPMHPOBAHHOW BHYTPEHHEW MO3MLMEH JIHMYHOCTH,



CUCTEeMON IIEHHOCTHBIX OpHUEHTAllui, TO3UTUBHBIX BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIOLINX
TPaJAULIMOHHBIM LEHHOCTSAM POCCUHCKOro OOLIeCTBa, pacIIUpEHHE >KU3HEHHOTO OIMbITa U  OIbITa
JeSTEIbHOCTH B TPOIIECCE Pealn3allii OCHOBHBIX HAIPABJICHUN BOCIUTATENLHON IEATENLHOCTH, B TOM
qHCIie B YaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTH IPAXKAAHCKON MO3UIIMKA O0YYAIOIIErocsi KaKk akTUBHOTO M OTBETCTBEHHOIO YJICHA
POCCHIICKOTO 00IIEeCTBa;

MPUHATHE TPAIUIIMOHHBIX 00IEYEeTIOBEUSCKIX TYMAaHUCTHUECKHUX U IEMOKPATUYECKUX IIEHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpPECAX IPaKIAHCKOro OOIIECTBa, yUacTBOBATh B
camMOyTpaBlieHUH B 00pa30BaTeIbHON OpraHN3aluy;

YMEHHE B3aHUMOJICHCTBOBATh C COLMATBHBIMA WHCTHTYTAMH B COOTBETCTBUU C HX (YHKIUSMU H
Ha3HAYCHHEM;

TOTOBHOCTh K T'YMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUNUCKON I'pakTaHCKON MIEHTHYHOCTH, IATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSM POCCHUCKHX YYEHBIX B
o0nactu (GU3UKU U TEXHHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIIOCOOHOCTh OIIEHWBATh CHUTYalldI0 W TPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HaA
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESATEIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYIyIIETro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSI:

ACTETHYECKOE OTHOIIEHWE K MHUPY, BKIIOUYas OJCTCTHKY HAy4YHOTO TBOPYECTBA, MPHUCYIICTO
busnueckoil Hayke;

5) Tpy/10BOro BOCIIUTAHUS

WHTEpEC K PA3IMYHBIM cdepaM TpodheCcCHOHATBLHOW ACSITEIFHOCTA, B TOM YHCJIEC CBS3aHHBIM C
¢bu3MKOW M TEXHUKOH, YMEHHE COBEpILaTh OCO3HAHHBIA BBHIOOp Oyayuiell mpodeccun U peanu3oBbIBATh
COOCTBEHHBIE KH3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPa30BaHUIO B 00JIaCTH (PM3UKHU HA MPOTIKECHUH
BCEH KHU3HU,

6) 3K0JIOrHYecKOro BOCIIUTAHMS

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYPBI, OCO3HaHHE TTT00ATHHOIO XapakTepa SKOJOTUYECKUX
npobiuem;

IJTAHUPOBAHUE M OCYUIECTBICHUE JEWCTBUM B OKpPYXKAIOUIEH Cpele Ha OCHOBE 3HAHUA LeEed
YCTOWYMBOTO Pa3BUTHS YCIIOBEUECTBA;

paciiMpeHue OmbiTa AeATeIbHOCTH SKOJOTUUYECKONH HAMpPaBIEHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUN
1o (usuke;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢busnveckoil HayKkw;

OCO3HAHWE I[IEHHOCTH HAy4YHOH JeATeThbHOCTH, TOTOBHOCTh B TMpolecce HU3Y4YeHHs (UBUKH
OCYIIECTBIISATH MPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATEIIBHOCTh MHINBHIYaTLHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBbIE YHMBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

basoBble JJornueckue AedcTBHS:
CaMOCTOATENbHO (hOPMYJIUPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEATh UEIH AESITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKEHUS;



BBISIBJIATh 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B pacCCMaTpUBAEMbIX (PU3MUECKUX SBICHUSX;

pa3pabarbiBaTh IUIAH pELIEHHA MpoOJeMbl C Y4ETOM aHAJINW3a HMEIOIIMXCS MaTepUAIBHBIX U
HeMaTepHaJIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHMBATh COOTBETCTBHUE DPE3YJbTATOB LEISIM, OLCHUBATbH
PHCKH ITOCIIEACTBUI 1A TEIbHOCTH;

KOOPAMHUPOBATh U BBINOJIHATE pabOTy B YCIOBUAX PEANbHOI0, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO
B3aHUMOJCHCTBUS;

pa3BUBaATh KPEATUBHOE MBIIIUICHUE IPU PEIICHUH KU3HEHHBIX POOIeM.

Ba3oBrble ucciaenoBareLCcKue AeCTBHSA.

BJIaJIeTh HAyYHOU TEPMHUHOJIOTHEH, KIIIOYEBBIMU ITOHATUAMYU U METOAAMU (GU3NYECKOM HayKH;

BJIaJICTh HaBBIKAMH Y4E€OHO-HCCIEI0BATENbCKONH M TMPOEKTHOW AEATEIbHOCTH B OONACTH (PHU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IOMCKY METOJOB peIIeHUs 3anad (U3UIEeCKOTo
COJIep KaHuUs, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [TO3HAHUS;

BIAJeTh BUIAMU JI€ATEIILHOCTM [0 IIOJYYEHUIO HOBOIO 3HAHMs, €ro HMHTEpIpeTaluy,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CHUTYalUsAX, B TOM YHCIIE MPH CO3IAHUH YIEOHBIX
MIPOEKTOB B 00JIACTH (PU3HKH;

BBISIBJIAT NPUYMHHO-CIICICTBEHHBIC CBA3M M aKTyalU3UpOBaTh 3ajiady, BBIABUIaTb TIHIIOTE3Yy €€
pelleHus, HaxXOOUTh apryMeHTbl JUIsl J0Ka3aTelbCTBA CBOMX YTBEP)KICHMH, 3a/laBaTh IapaMeTpbl U
KPUTEPHUH PEILICHHUS;

aHAJM3UPOBATh IOJNYYCHHBIE B XOJ€ pEUICHUS 33/Ja4d PE3yJIbTaThl, KPUTHYECKHA OLEHHBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 331a4H B 00pa30BATEIbHOM NeSTEIbHOCTH, B TOM YHUCIIE IPU
U3Y4YEHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLEHHBATh PUOOPETEHHBIN OIBIT;

YMETb IIEPEHOCUTh 3HAHUS 10 (PU3UKE B IPAKTUUECKYIO 00aCTh )KU3HEACITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX YUEOHBIX IPEIMETOB;

BBIJIBUTATh HOBBIE UJICH, TIPE/JIaraTh OPUTHHAIBHBIE MTOIXOBI M PEIICHHS;

CTaBUTh MPOOJIEMBI U 3aa4H, I0IyCKAIOIINE albTepHATUBHBIC PEILICHUS.

Padora ¢ undopmanueii:

BJIaJIeTh HaBBIKAMM TOJIydYeHHUs MH(OpManuu (GpU3MUECKOro COJEpXaHUS W3 HCTOYHMKOB pPa3HbIX
TUIIOB, CAMOCTOSITEIIbHO OCYILIECTBJIATH MOUCK, aHAJIN3, CUCTEMATU3AMI0 U MHTEPIIPETANI0 HHPOpMALUU
Pa3MYHBIX BUAOB U (POPM NPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCMOJb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTHH B pelIeHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHW3ALMOHHBIX 3a7ad C COOJIOJCHUEM TpeOOBaHUI IPTOHOMUKH,
TEXHUKHM O€30IIaCHOCTH, THUTHUEHBI, pPEecypcocOEepeKeHHs, TMPaBOBBIX M ATHUYECKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MacHOCTH;

co3/laBaTh TEKCTHl (PU3MUYECKOrO COAEp)KaHUS B PA3NUYHBIX (opmarax ¢ yd4€TOM Ha3Ha4yeHUs
nH(OpMaLIUY U 1IeJIeBOM ayAUTOPHUH, BEIOWpAs ONTUMANBbHYIO (JOpMY MPECTABICHUS U BU3YyaIU3aIIH.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUSA:

OCYIIECTBIIATH OOILIIEHHE HA YPOKaX (PU3MKU U BO BHEYPOUHOI IEATETLHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIMi U CMATYaTh KOH(IMKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYILIECTBA KOMaHIHON U HHIMBUAYaIbHON pabOThI;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JIEHCTBHI ¢ y4€TOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHUBA;

IIPUHUMATh €I COBMECTHOM JIEATEIBHOCTH, OPTaHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBUA NO €€
JOCTUKEHHUIO: COCTAaBIISITh IUIaH JAEMCTBUIM, paclpenesiTh poju ¢ y4€TOM MHEHUH YYaCTHHMKOB, OOCYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;



OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa W KAKIOTO Y4YacTHHKAa KOMaHABI B OOLIMHA pe3yjbTaT II0
pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBLBIC ITPOCKTHI, OLICHUBATL UACU C TO3UIIUU HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTH‘ICCKOﬁ
3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETMYECKOE IOBEICHHE B pA3IMYHBIX CHUTYalMsX, HPOSBISTH
TBOPYECTBO U BOOOpAKEHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHble yHUBepCcaJIbHbIE YUeOHbIe 1eiiCTBUS
Camoopranuszaums:

CaMOCTOSITENIbHO OCYIIECTBIIATh MMO3HABATEIbHYIO JEATENILHOCTh B 00JacTU (PU3UKU U aCTPOHOMHUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (DOPMYITHPOBATH COOCTBEHHEBIC 3a/1a4H;

CaMOCTOSATENIbHO COCTAaBJISATh TUIAH PELICHUS PACUETHBIX M KAaU€CTBEHHBIX 3a/ay, IUJIAH BBIMOJIHEHUS
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEATIOYTCHUI;

JaBaTh OLEHKY HOBBIM CUTYalIHIM;

paciupsaTh paMKH Y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUI;

JIeJIaTh OCO3HAHHBIA BEIOOD, apTyMEHTHPOBATH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHUCE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYAULMA B 00IaCTH (U3HUKH, TOCTOSHHO
MOBBIIIATH CBOM 00PAa30BATEIBHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHATbHBIH HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTYAallUsiIM, BHOCUTh KOPPEKTHUBBI B JAESITEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yIbTaTOB LIENISIM;

BIIQJICTh HABBIKAMHU TIO3HABATEIHHOW pEQIICKCHMM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH H
MBICJIUTEIIbHBIX MPOIECCOB, X PE3YyIbTATOB M OCHOBAHMUIA,

UCIOJIb30BaTh MPUEMBI peICKCUU ISl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHUIO;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIHHOCTH;

MIPUHUMATH ce0s1, TOHNMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIHHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mporecce qocTukeHHs] TMUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTpPaMMbl MO (PHU3UKE AT YPOBHA
cpenHero oo6mero o00pa3oBaHUST Y OOYYAIOIIMXCS COBEPIICHCTBYETCS HMOIMOHAIBHBIA HHTEIJIEKT,
Iperoaralonii copMUpOBaHHOCTE:!

CaMOCO3HaHUs, BKIIOYAIONIET0 CIOCOOHOCTh TMOHUMATh CBOE SMOIIMOHATIHHOE COCTOSHUE, BUAETH
HaMpaBIIEHUs Pa3BUTHS COOCTBEHHON AMOLIMOHAILHOM cephl, ObITh yBEpEHHBIM B cele;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJIEHUE, CIIOCOOHOCTh aaNTHPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHUSIM U TIPOSBIISITH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLlMH, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHKEHHUIO LeJId U YCHeXy, ONTHUMU3M,
WHUIIMATUBHOCTH, YMEHHUE JCHCTBOBATh UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

AMITATHUH, BKIIOYAIOIIEH CTOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSTHUE JIPYTUX, YIUTHIBATH €TI0
TIPH OCYIIECTBICHUU OOIICHHSI, CIIOCOOHOCTh K COUYBCTBHUIO U COMIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTHMH JIOIBMH,
3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pazperniaTh KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATDBI
K xonny oOyuenus B 10 kiacce mpeaMeTHble pe3yiabTaThl Ha 6a30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:



JEMOHCTPUPOBATh Ha MpHUMEpax poyib U MecTo (pu3uku B (HOPMUPOBAHUM COBPEMEHHOM HAay4YHOMU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U TEXHOJOTHI, B TPAKTUUYECKON JEATEIIbHOCTH JIFOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJENEeH: MarepualbHas TOYKa,
MHepIUalbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENO, WACAIbHBIN ra3, MOJAEIH CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TEJ, TOUCUHBIN AIIEKTPUUECKUI 3apsi IpU pelieHnu GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (hu3HUecKUe SBICHUS (TMPOIECcChl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXAaHMKH,
MOJIEKYJISIPHO-KMUHETUYECKONM TEOPUM CTPOEHHUS BEIIECTBA M JJIEKTPOJMHAMUKU: DPABHOMEPHOE M
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JABIKEHHE, CBOOOJHOE MaJCHUE TeJ, IBMKEHHE IO OKPY)KHOCTH,
UHepLUs, B3auMoiecTBue e, 1uddysusi, OpoyHOBCKOE ABMKEHUE, CTPOSHUE KHUAKOCTEH U TBEPABIX TEll,
M3MeHeHHne 00bEMa Tel MPH HarpeBaHUU (OXJIaXIEHUH ), TEIJIOBOE paBHOBECHE, UCIIApEHUE, KOHIEH CaIus,
IUIaBJICHNE, KPUCTAJNIM3alus, KHUIIEHHWE, BIJIAXXHOCTh BO3/yXa, IOBBIIIEHUE [aBJIEHUA Ta3a IMpPU €ro
HarpeBaHUU B 3aKpbITOM COCYZE, CBSI3b MEXAy IlapaMeTpaMHM COCTOSIHMsI rasa B H30Ipoleccax,
ANIEKTpHU3aLUS TN, B3aUMOJCHCTBHE 3aps/I0B;

ONKCHIBATh MEXAHUYECKOE JABM)KCHHE, HCIONb3YysSd (PU3NYECKUE BEIMYMHBI: KOOpAMHATA, IYyTh,
IIEpEMELIEHUE, CKOpPOCTb, YCKOPEHHWE, Macca Teja, CHUJla, HUMIYJbC Tejla, KHUHETUYecKas SHEprus,
MOTEHLIMAJIbHAs 3HEPIUs, MeXaHWyecKas padoTa, MEXaHWYECKash MOIIHOCTb; IPU ONUCAHUU IPABHIBHO
TPaKTOBaTh (PUINYECKUI CMBICT HCIONb3YyEMbIX BEIUYHH, UX OOO3HAUYEHHUS U EIUHUIIBI, HAXOAWTb
(bopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTUMH BEIMYHMHAMU;

ONMCHIBATh M3yUEHHBIE TEIUIOBBIE CBOICTBA T€1 U TEIUIOBBIE SIBJICHUS, MCIONb3Ys (pu3nueckue
BEJIMYMHBL: JIaBJICHHE Tra3a, TeMIeparypa, CpeAHssl KUHETUYeCKas SHEPIUus XaOTUYECKOro ABMXKEHUS
MOJIEKYJ, CPEAHEKBAAPATUUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSST SHEprusi, pabdora
raza, Ko3QQGUIUEHT MOJE3HOTO ICHCTBHS TEIIOBOTO ABHUTaTENs; MPU OMUCAHUHM MPABHIBHO TPAKTOBAThH
¢u3n4YecKUii CMBICT HCMOJNB3YEMBIX BEIMYMH, MX O0O0O03HAUYEHWS W EAMHHUIBI, HAaXOAWTh (POPMYIIBL,
CBSI3BIBAIOIUE JTAHHYIO (PU3NUECKYIO BEIMUUHY C IPYTHMH BEITHYHMHAM;

OTKCHIBATh M3YYCHHBIE AJIEKTPUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUYECKHE SIBICHUS (TIPOLIECCHI),
UCIONB3Ysl (PU3UYECKUE BEIMYMHBI: AJIEKTPUUYECKUU 3apsll, AJIEKTPUUYECKOe IMoJje, HAmpsKEHHOCTh IO,
MOTEHIIMAJ, pPa3HOCTh MOTEHLMAJIOB; IPH ONHCAHUM MPaBWJIBHO TPAKTOBaTh (PU3MYECKUIl CMBICI
HCIOJIb3YEMBIX BEIMYMH, MX OOO3HAUEHUS U EIUWHUIBI, yKa3blBaTh ()OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(bU3MYECKYIO BETHUUHY C APYTUMHU BEJIMUYUHAMU;

aHAIM3UPOBATh (HU3MUYECKUE TMPOLIECCHl U SIBICHUS, UCIIONB3YS (PU3NYECKHE 3aKOHBI M TPUHIUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u Il 3akonsl HeloToHa, 3aKOH COXpaHEHHsS MEXaHWYECKOW SHEepruw,
3aKOH COXpaHEHMs UMITYJIbCA, IPUHIIUI CYNEPIIO3ULIUN CUJI, TPUHIIMIT PAaBHONPABUS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJEKYJAPHO-KMHETHUECKYI0 TEOPHIO CTPOEHHS BEILECTBA, Ta30BbIE 3aKOHBI, CBA3b CPENHEN
KUHETHYECKOW SHEprHMM TEIUIOBOIO JBM)KEHUS MOJEKYyJ C aOCOJIOTHOM TeMIepaTypoil, MepBblil 3aKOH
TEPMOJMHAMUKHN, 3aKOH COXpaHEHHUs >JEKTPUUECKOro 3apsijia, 3akoH Kymona, mpu 3TOM paszinyarh
CJIOBECHYIO (OPMYJMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHUE WM YCIOBUSA (TpaHUIIbI, 00JACTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIUIIBI IEUCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB; pa3nuvarh
yCIIOBUS UX 0€30I1aCHOr0 UCIIOJIB30BaHUs B TOBCEITHEBHOM KU3HH;

BBITIOJTHATH AKCIIEPUMEHTHI 10 UCCIEI0BAaHUIO (PU3MUECKHX SBJICHUI U MPOIECCOB C UCIOJIb30BAaHUEM
OpSMBIX U KOCBEHHBIX M3MEpPEHHi, MpH 3TOM (OpPMYIHPOBaTH MpobieMy/3aqauy M TUIIOTE3Yy y4eOHOTro
HKCHEPUMEHTa, COOUpaTh YCTAaHOBKY M3 IMPEUIOKEHHOIO OO0OpYIOBaHUS, MPOBOJIUTH ONBIT U
(hopMyITUpOBaTh BEIBOJIBL;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHbIE H3MEpEHUs (QU3NYECKUX BEJIWYUH, MPU STOM BBIOMPATH
ONITUMAJIBHBIN CIIOCOO MU3MEPEHHUS U UCIIONB30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH U3MEPEHUI;

UCCIIEIOBaTh 3aBHCHUMOCTH MEXAY (U3NYECKUMHU BEJIMYMHAMH C HCIOJb30BAHUEM IPSIMBIX
U3MEpEeHUl, IpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHpPOBATh PE3yJbTaThl MOJYyUYEHHOM 3aBHUCHMOCTH
(bu3nyecKrX BEIMYMH B BHJIe TaOIUI U TpaUKOB, €IaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIEIOBAHMUS;



coOmoiath mpaBwia 0€30MacHOr0 Tpyda NPH TPOBEICHUHM HCCIECIOBAaHUM B paMKax y4eOHOTO
SKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAaHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYIOBAHUS;

peuiars pacy€THBIE 3a/1a4M C SIBHO 3aJJaHHOW (PU3NUYECKON MOJEIBIO, HCIIONB3Ys (PM3HUYECKUE 3aKOHBI
U MPUHIUIBL, HA OCHOBE aHalM3a yCIOBHS 3a/1a4d BHIOMPATh (GU3NYECKYIO MOJEIb, BBIACIATh (PU3HUECKUE
BEJIMYUHBI U (OPMYJIbI, HEOOXOAUMBIE IJid €€ peIIeHUs, MPOBOIUTH PACUETHl U OILEHUBATh PEaJIbHOCTH
MOJIyYEHHOTO 3HaYCHHS (PU3NYECKON BEIINUHHBI,

pelaTh Ka4yeCTBEHHBIE 33a/]a4i: BHICTPAUBATD JIOTHYECKH HETIPOTUBOPEUUBYIO LEMOYKY PACCYKICHHIM
C OMOPOil Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHMUS,

UCIIOJIb30BaTh IPHU pEIICHWH Y4YeOHBIX 3aJad COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTUHU IS
MOUCKA, CTPYKTYPHUPOBAHHUS, WHTEPHpPETAlMA M TIPEACTABICHUS YYEOHOH W HAayYHO-IIOMYJIIPHON
uHpOpMALUY, TOJXYYEHHOW U3 pPAa3NUYHBIX HCTOYHHMKOB, KPUTUYECKH aHAIM3UPOBATH IOJIY4aeMYIO
nHpopMaIuio;

MPUBOJIUTH TPUMEPHI BKJIAJa POCCUMCKUX M 3apyOekHBIX YUEHBIX-(DU3MKOB B DPa3BUTUE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCTIOJB30BATh TEOPETHYECKUE 3HAaHWA N0 (U3MKE B TOBCEIHEBHOW JKM3HM Il OOECIeYeHUs
6e30MmacHOCTH Mpu o0palleHuu ¢ IpUOOpaMu U TEXHUYECKUMHU yCTPOMCTBAMU, IS COXPAHEHUS 3/I0POBBS U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPY KaIOIIel Cpee;

paboTaThe B TpymIie ¢ BBITOJHEHUEM PA3JIUYHBIX COLMUAIBHBIX POJICH, MIIAHUPOBATh PAOOTy TPYIIIHI,
paMoOHANIBHO pacHpeAessaTh O0S3aHHOCTH M IUIAHHPOBATH JCATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIHSIX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXKJI0TO U3 YYaCTHUKOB TPYIINHI B PEHICHUE PACCMAaTPUBAEMON MTPOOIEMBI.

K koniy oOyuenus B 11 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JOJIKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPHPOBATh Ha MPHUMEPax poJib U MECTO (PU3MKH B (OPMHUPOBAHWH COBPEMEHHOH HAy4HOI
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOUW TEXHMKH U TEXHOJIOTHIA, B MPAKTUUYECKOMN NEATEIbHOCTH JIOICH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YYUTBHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENICH: TOYECUHBIH AIIEKTPHUYECKHUIM
3apsi, JIyd CBETa, TOUYCUHBIH UCTOYHUK CBETA, sIIEPHAs MOJAETh aTOMa, HyKJIOHHAs MOJIENb aTOMHOTO si/ipa
IpU pelIeHnn GU3NIECKUX 3a/]1a4;

pacrio3HaBaTh (pU3UYECKUE sBJIEHUS (IpoIecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHU ¥ KBAHTOBOW (DM3UKHU: DIIEKTPUUYECKAast POBOJAUMOCTD, TETNIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE JICHCTBHSI TOKa, B3aWMOJEHCTBHE MAarHUTOB, DJEKTPOMATHUTHAs WHIYKIHS, JICHCTBHE
MarHUTHOTO T0JI HAa MPOBOAHUK C TOKOM M JIBWXKYIIMHCS 3aps, JIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBI,
NpSMOJIMHEHHOE pPacHpOoCTpaHEHUE CBEeTa, OTpPakeHUe, NpeloMiIeHHe, HHTepdepeHuus, Audpakuus u
noJiipu3alusl CBeTa, Jucrepcusi cBeta, (oroanexrpuueckuil a¢dekr (dhororddekr), cBeTOBOE IaBiIeHUE,
BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa aTOMa BOJOPO/Ia, ECTECTBEHHAS U MICKYCCTBEHHAs PaHOaKTHBHOCTH;

ONUCHIBaTh  M3y4YCHHbIE CBOICTBa  BemlecTBAa  (QJIEKTPUYECKUE, MAarHUTHBIE, OINTHYECKHE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEA) U 3JIEKTPOMArHUTHBIE SBJICHMS (IIPOLECCHI), UCHOIb3YS
¢bu3nyecKkrue BEIMYMHBIL: 3JIEKTPUYECKHUM 3apsij, CHJIa TOKA, 3JIEKTPUUYECKOE HANpPsUKEHUE, 3JIEKTPUUECKOoe
COIPOTHBIIEHUE, PA3HOCTh IMOTEHIIMAJIOB, 3JEKTPOJABMXKYIIAs Cuia, paboTa TOKa, MHAYKLHS MarHUTHOIO
noJisi, cuina Amnepa, cuia JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPIUs AJIEKTPUYECKOTO0 M MAarHUTHOTO
MoJiei, mepuoJl M yactoTa KojeOaHWid B KoyieOaTelbHOM KOHTYpe, 3apsii W CHja TOKa B Ipoliecce
rapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJeOaHWH, (OKYCHOE PAcCTOSHHE W ONTHYECKas CHJIa JIMH3BI, MPH
ONMCAaHWH TIPABWIIBHO TPAKTOBATh (U3UYECKUH CMBICI HCIOJIB3yEMbIX BEIHYUH, MX OOO3HAYCHHS W
€IMHUIIBI, YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTHMHU BeIMYMHAMU;

OIMCHIBATh M3YUYCHHbIE KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJB3YS (PU3HMUECKUE BETMYUHBI:
CKOPOCTH DJIEKTPOMArHUTHBIX BOJH, JIJTMHA BOJIHBI M 9acTOTa CBETA, DHEPTHS U UMIYJIbC (POTOHA, MepHO.
noJrypacriaja, SHeprHsl CBS3M aTOMHBIX sJIep, MPU ONHMCAHUH MPABHUIBHO TPAKTOBATh (HU3WUIECKHN CMBICT
WCTIOJIb3YEMBIX BEJIWYHMH, WX OOO3HAYCHHS W CIUHHIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JTaHHYIO
(U3NYECKyI0 BEIMUUHY C APYTUMH BEIMYMHAMH, BBIYUCIISATH 3HaYeHNE (PU3MUECKON BETMYMHBI;



aHAJM3UPOBATh (PU3MUECKUE MPOLECCHl U SIBJIECHUS, MCIONB3Ys (U3NYECKUE 3aKOHBI M NPHHLUIIBL
3akoH OMa, 3aKOHBI IOCJIEJIOBATEILHOTO M MapajUIe]IbHOIO COCIUHEHUs NPOBOJHUKOB, 3aKOH Jxoyisa—
JleHna, 3aKOH AJIEKTPOMArHUTHOM HMHIYKIMH, 3aKOH MPSIMOJIMHEHHOTO PaclHpoCTpaHEHHUs CBETa, 3aKOHBI
OTPaXCHHSI CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHWE OuHIITEeHHA i1 (ortodddexra, 3aKoH
COXpPAHEHMs SHEPruM, 3aKOH COXPAHEHHUsS HUMILYJIbCA, 3aKOH COXPAHEHMs 3JIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHHs MaccoBOr0 4Hcia, MOCTyJlaTsl bopa, 3aKOH paJMOaKTUBHOIO pacnaja, MpU 3TOM pas3inyarb
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MAaTeMAaTHUYECKOE BBIPAKCHHE W YCJIOBHS (TPAHHUIIBI, OOJIACTH)
PUMEHUMOCTH;

OIpEeIeJIATh HAPaBJICHNUE BEKTOpa MHIYKIMM MarHUTHOTO I10JIs IPOBOJIHUKA C TOKOM, CUJIbI AMIepa
u cuiibl Jlopenna;

CTPOUTH M ONHCHIBATh N300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pPKaJIOM, TOHKOH JIMH30MH;

BBITOJIHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3HUECKUX SABICHUN U MPOIIECCOB C MCIIOIB30BAaHHEM
IOPSMBIX U KOCBEHHBIX M3MEPEHMI: MpH 3TOM (OPMYIMPOBATH MpoOJieMy/3aJadyy M THIIOTE3y y4eOHOro
JKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3 NPEIJIOKEHHOIO O00O0pYyAOBaHMs, NPOBOJUTH OIBIT U
(hopMyJIHUPOBATH BHIBOJIBI;

OCYIIECTBIISITh TpPSMbIE M KOCBEHHBIE H3MepeHHs (U3NYECKUX BEIMYHH, NPH ITOM BBIOMpPATH
ONTUMAJIbHBIN CIIOCOO U3MEPEHUS U UCII0Ib30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUH;

UCCIIEeI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BAaHUEM HPSAMBIX U3MEPEHUI: IPU 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTATHI MOJYYSCHHON 3aBUCUMOCTH (DU3MYECKUX BEITMYWH B
BUIe TaOJIHII U TPAQHKOB, I€TaTh BHIBOABI 110 pPe3yJIbTaTaM UCCIIETOBAHMS;

coOioaTh INpaBuia O€30lacHOro TpyZa IpH IPOBEIACHUU HCCIENIOBAaHMA B paMKax y4eOHOro
HKCHEPUMEHTa, Yy4eOHO-MCCIEJOBATENbCKOM M NPOEKTHOM  JESITEeNbHOCTM C  HCHOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpHOTO 000pYI0BaHUS;

pemarp pacy€THBIC 3a/1a4H C SBHO 33JaHHOW (PU3UYECKON MOJEIBIO, HCIOJB3Ys (PU3NIECKUE 3aKOHBI
U NIPUHLMIIBL, HA OCHOBE aHaJIM3a yCJIOBMS 3aJjauyd BHIOMpATh (U3UUECKYI0 MOJIENb, BBIICIATh (pu3nueckue
BEIMYMHBI U (OPMYJbl, HEOOXOJUMbIE JJsl €€ pelleHus,, MPOBOAUTh PACUEThl M OLEHUBATH PEAIbHOCTD
MOJTYYSHHOTO 3HaYCHHS (PU3NIECKON BETMINHBI,

pemaTh Ka4eCTBEHHBIE 33a]]a4i: BHICTPANBATD JIOTHYECKH HETPOTHBOPEUMBYIO LIEMOYKY PACCYKIACHUI
C OIIOPOH Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

UCMOJb30BaTh IMPHU PEIIEHUH Y4eOHBIX 3aJady COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTUU [UIs
MONCKA, CTPYKTYPHPOBAHWS, WHTEPIPETAIIMA W TIPEACTABICHUS YYEOHOH W HAyYHO-TIOMYJISIPHON
nHpOpMAIMY, TIOTYYCHHOW W3 pPa3IUYHBIX HCTOYHHKOB, KPUTUYECKH aHAIM3UPOBATH TOJIYYaeMYIO
nH(pOpMaINIo;

OOBSICHATh NPUHIUIMBI ASHCTBHUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarh yCIOBUS
ux 0e30IacHOTO UCIIOJIb30BaHMs B TOBCETHEBHOM JKU3HHU;

MPUBOANTE MPHUMEPHI BKIIA/Ja POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCMOJb30BaTh TEOPETHUECKUE 3HaHMA MO (U3MKE B IOBCEIHEBHOW >KM3HM i oOecredeHus
0€30MacHOCTH MpH OOpaIeHNH ¢ TPUOOPAMH U TEXHUIECKHUMHU yCTPOHUCTBAMH, /ISl COXPAHEHHS 3I0POBBS H
COOJTIOJICHHSI HOPM SKOJIOTHIECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

paboTaTh B Ipymiie ¢ BBITOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATh PabOTy TPYMIIbI,
palMoHANBHO pacHpeAessaTh 00S3aHHOCTH M IUIAHUPOBATh JAEATENbHOCTh B HECTAaHAAPTHBIX CUTYalUsX,
aJIeKBaTHO OIICHWBATh BKJIA]] K&KIOTO M3 YIYACTHUKOB IPYTIIHI B PEIICHHE PACCMaTPUBAEMO MPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

‘ No ‘ Koumm4ecTBo yacos DJIEeKTPOHHBIE

- HaumeHnoBaHue pa3iesioB U TeM
KonTtpo IMpakTu (uudposbie)

MPOrpaMMblI Bceero
I JbHbIE YyecKue o0pa3oBaTe/bHbIE

n/




padoThI padoThI pecypcsl
Pazgen 1. PU3UKA U METO/1bl HAYYHOI'O IO3HAHUSA
11 du3zrka 1 METOJIbI HAYYHOTO ) https://m.edsoo.ru/U9A
' MTO3HAHUS 7W1K5E
Hroro no pazueny 2
Paznen 2. MEXAHUKA
https://m.edsoo.ru/BOC
2.1 KunemaTtuka 5 4C7I13K
https://m.edsoo.ru/O8D
2.2 Junamuka 7 5 SSP 60
https://m. TU/N7L
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 5 ODSSU/SR edsoo.n/
Uroro no pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3NUKA U TEPMOJIUNHAMUKA

OCHOBBI MOJIEKYJISIPHO-

https://m.edso0.ru/N50

3.1 9 1
KHHETHYECKOW TEOPUHU 7Q8C1J
https://m.edsoo.ru/Y3X
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 3B8HIR
33 ArperaTHble COCTOSHHS BEIECTBA. 5 https://m.edsoo.ru/H5Y
' da30BbIC TIEPEXO/IbI 0Y6UON
Uroro no pazneny 24
Paznen 4. 9JIEKTPOJIUHAMUKA
https://m.edsoo.ru/L6V
4.1 DneKTpocTaTHKa 10 1 1 2T2W 4D
[ToCTOSTHHBIH ANIEKTPUIECKHH TOK. https://m.edsoo.ru/D1P
4.2 12 1 1
Toku B pa3nuuHBIX cpenax OD5NOV
Uroro no pazneny 22
p BHOE BDEMsL ) https://m.edsoo.ru/POC
€3epBHOE Bpe 605E6S
OBHIEE KOJIMYECTBO YACOB I10 68 4 4
ITPOI'PAMME
11 KJIACC
N KoanyecTBO 4acoB DJIEKTPOHHBbIE
n/- HaumeHoBaHue pa3iaesioB U TeM Kontpo IIpakTun (ungposbie)
- NporpaMmblI Bcero  JbHbBIE yecKHne o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypchl
Paznen 1. DJIEKTPOJIMHAMMUKA
Mar»uTtHoe I0Je€. https://m.edsoo.ru/L8V
1.1 11 1 3
DNeKTpOMarHuTHasi UHIYKIHUs TX2H6F



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S
https://m.edsoo.ru/P0C6O5E6S
https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/L8V7X2H6F

Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 Mexanudeckue u 9 1 https://m.edsoo.ru/POC
' ANIEKTPOMArHUTHBIC KOJeOaHuUs 100X1V
99 Mexanuveckue u 5 1 https://m.edsoo.ru/O8F
' 3JICKTPOMArHUTHBIE BOJTHBI 2M8K6Y
https://m.edsoo.ru/R5L
2.3 OnTuka 10 3 9SONSW
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI crielMaIbHON TEOPUHU

https://m.edso0.ru/Q3T

3.1 OTHOCHUTEIBHOCTHA 4 1 7Z8R1R
Uroro no pazgeny 4
Pasnea 4. KBAHTOBASI ®PU3UKA
41 3 . 6 https://m.edso0.ru/P4G
. JICMCHTEHI KBAHTOBOM OIITHKHN 8V5U4Z
42 Crpoetie aToMa 4 https://m.edsoo0.ru/X1G
' P 1M9Q3I
https://m.edsoo0.ru/D8Y
4.3 ATOMHOE PO 5 GESTAW
Uroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

DneMeHThl aCTPOHOMUU U

https://m.edsoo.ru/W2

| 7 1
> acTpopU3UKH W3W2Y5C
Wroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE
https://m.edsoo.ru/G4V
6.1 O6o061matoniee MOBTOpPEHUE 4 7 AGTAL
Hroro no pazneny 4
PesenBHOE BOEMS 3 https://m.edsoo.ru/AlY
PRHOS BD 1X0T3P
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 5
I[MTPOIT'PAMME
MOYPOYHOE INJIAHUPOBAHHUE
10 KJIACC
Ne KosmyecrBo yacos DJIEeKTPOHHBIE
n/ Tema ypoka B Kourpo IpakTn uugposbie
I cero JbHbIE YyecKue o0pa3oBaTe/bHbIE



https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P
https://m.edsoo.ru/A1Y1X0T3P

padoThI

padoThI

pecypcebl

®du3nka — HayKa O IPUPOJIE.

https://m.edsoo.ru/E217

1 HaydHble MeTO bl TO3HAHUS I5MO
OKPYXKaroIero Mupa JMOQ
Posb u MecTo ¢uzuku B
) ﬁ:pitzoiszjHiﬂ);Mae?Oﬁ https://m.edsoo.ru/M9
y p " pa, G2U7G3Y
MPAKTUIECKON JACSITeILHOCTH -
JToneun
Mexannueckoe ABMKCHHE.
OTHOCHUTEIBHOCTHE MEXAHUYECKOTO https://m.edso0.ru/P6K
3
newkeHus. [lepemenienue, 2M1J8Y
CKOPOCTh, YCKOPEHHUE
4 PaBHOMEpHOE MPSAMOIMHEHHOE https://m.edsoo.ru/T1K
IIBUKEHUE 7L3WeW
5 PaBHOYCKOpEHHOE MPAMOIHHEHHOE https://m.edsoo.ru/P1K
IBIDKEHUE 4R5T8E
CBo0Oo1HOE MajicHUE. Y CKOPEHHE https://m.edsoo.ru/D8Y
6
¢BOOOIHOTO IMaEHUS 003J8C
K I )
P 0X7X5R
OKPY>KHOCTH
IT
PHHLII OTHOCHTCIBLHOCTH https://m.edsoo.ru/E2T
8 lanmunes. UaepuuanbHble CUCTEMBI 5AGR2R
otcyeta. [lepBblii 3akoH HeroToHA -
M . I
acca rena. Ciuia pHHme https://m.edsoo.ru/C6Y
9 CYIIEPIIO3UIMH CHII. BTOpO#i 3aKoH 314T90
Herotona niiga maTepuanbHON TOYKH -
Tperwnii 3akon HeroToHa 1ist https://m.edsoo.ru/F3L
10
MaTepUaIbHBIX TOYEK 2E1IN8O
3 )
11 Cf;;;:iii H(I)Irs ::;IOTeHM https://m.edsoo.ru/Y7V
P 6A9I0U
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akon ['yka. Bec https://m.edso0.ru/S10
Tena 7Y6Z4Q
Cuna tpenus. Koapduunent
Tpenus. Cuiia CONpOTUBIICHUS MTPU https://m.edsoo.ru/O7I
13
JIBIDKEHUH TEJIA B )KUIKOCTH HIIH 3Z705R
rase
[MoctymarenbHOE U BpaIaTeIbHOES
JIBI)KEHUE a0COFOTHO TBEPIOTO https://m.eds0o.ru/E7P
14 tena. MomenT cuibl. Ilneyo crisl. INOX1K
VYcnoBus paBHOBeCHs TBEPIOTO -
Tena
15 Hmnynbsc MaTepuanbHON TOUKH, https://m.edsoo.ru/H5D



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E

CHUCTEMBI MAaTEPUAIIBHBIX TOYECK.
Nmnynbe cunbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE IBUKEHHE

7TOB4E

PaboTa 1 MOIIHOCTb CHIIBI.
Kunernueckas sneprus

https://m.edsoo.ru/P1V

16 MaTepuaibHOW Touku. Teopema 00 3K5W1P
W3MEHECHUU KHHETUYECKOW YHEPTUN
[ToTeHMaIBHAS SHEPTHUSL.

[ToTeHIMaIbHAS SHEPTUS YIIPYTO
17 " d)OPEHPOBaHHOﬁ EpymZHs] https://m.edsoo.ru/W8
A7F7M5D
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3EMITH
ITorennunansHeIe U
HEIMOTEHI[HAIbHbIE CHIIBI. CBS3b
OOTBI HEMOTCHIUATBHBIX CHUJI C
18 izMeHeHI/IeM MeXI;HI/I‘{eCKOfI hitps://m.eds0.0u/Z60
7T1YOW
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEPrUuu
JlaGopaTtopHnast pabota
«HccnenoBanue CBSI3U padOTHI
19 CHIIBI C J:BMeHeHI/IeM MeI:)xaHI/IqGCKoﬁ hitps://m.eds00.r/LIBK
5R2F8U
SHEPruM Tejla Ha IPUMepe
PaCTSKCHUST PE3HHOBOTO KI'yTa)
KonTponbHas pabora mo teme
20 <<KI/IH1:3MaTI/IKa.p JluHaMuka. 3aKOHEI htips://m.eds00.u/T7K
9U6POU
COXPAHCHUS B MEXaHHUKE)
OCHOBHBIE TIOJIOKEHUS
MOJICKYJIIPHO-KUHETUIECKON https://m.edsoo.ru/W9

21
teopun. BpoyHOBCKOE ABUKEHUE. Y8G6N2B
Tindpdysus
Xapakrtep JIBUKCHUS U

99 B3aUMOJIEMCTBUSA YaCTHL] BEIECTBA. https://m.edsoo0.ru/B9Z
Mogenu cTpoeHHs Ta30B, 2W7H6V
KHUJIKOCTEH U TBEPBIX TEI

93 Macca monexyn. Konnyectso https://m.edsoo.ru/X6P
BemectBa. [locTostHHas ABoraapo 9D00O4R
Tenonoe paBHOB_,eCHe' https://m.edso0.ru/S9H

24 Temmnepatypa u e€ u3mMepeHue. 7NOCIG
IIxana remneparyp Llenbcus -

o5 Wneanbusiii raz B MKT. OcHOBHOE https://m.edso0.ru/P8Z
ypaBHeHue MKT 7G8w1B
AOGCoIIOTHAs TeMITepaTypa Kak

26 Mepa cpeiHel KHHEeTHYEeCKOH https://m.edso0.ru/T1D

OHCPIrur ABUIKCHUA MOJICKY L.
YpaBHenue Menpeneena-

8S610W



https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/T1D8S6I0W

Kunaneiipona

https://m.edsoo.ru/0O2B

27 3axoH [lanbroHa. ["a30BbIe 3aKOHBI 9U2D3K
JlaboparopHas pabota
08 «MccnenoBanue 3aBUCUMOCTH https://m.edsoo.ru/I12K
MEXIy IapaMeTpaMu COCTOSTHHSI 2B2K9B
Pa3peKEHHOTO ra3a
H3onporieccsl B HACAITBHOM ra3e u https://m.edsoo.ru/K6V
29
uX rpaduueckoe npeacTaBieHue 3N5R4H
BHyTpeHHsIs sHeprHs
TEPMOIMHAMHYECKOW CUCTEMBI U
30 CIIOCOOBI €€ U3MCHCHHS. https://m.edsoo.ru/V7F
KonudectBo TemnoTe! u padoTa. 1C7N4Z
BnyTtpeHnHss sHEeprus
OJTHOATOMHOTO HJICaJIbHOTO Ta3a
31 Buter Temonepesatn https://m.edso00.ru/X3N
2U0B8H
VY aenbHas TEMIOEMKOCTh BEIIECTBA.
32 Kosn4ecTBO TEIUIOTHI IPH https://m.edsoo.ru/B6
Terionepenaye. AnuadaTHBIN M9Z6E6Z
poIecc
I[TepBbIii 3aKOH TEPMOAMHAMUKHI H https://m.edsoo.ru/C2
33
€ro MPUMEHEHHE K U30IpolieccaM WOB8N9B
Heob6patumocts mnpoiieccoB B
34 Hpnpgﬂe. Bropoi I;aIIjOH https://m.edsoo.ru/Y 2l
9P2D8R
TEPMOIUHAMHUKHN
35 Mpuntmn aeiictus u KI1J] https://m.edsoo.ru/M5
TETIJIOBOM MAalllUHbBI V2V8Q3K
https://m.edsoo.ru/POB
36 Hukn Kapuo u ero KITJ{ 5H2R70
DKOJIOTHYECKHE TPOOIEMBI https://m.edsoo.ru/M9L
37
TETJIOOHEPTETUKH 9K2T2D
O06o0maromuii ypok
38 <<MOJ'II€I:IKyJII$IIIpHaZF()1)I/I3HKa. OCHOBBI https://m.eds00.1HISPO
M3M8U
TEPMOTUHAMHUKH
KonTposnbsHast pabota o Teme
39 «MOJiKyﬂ;{pHI;;I ¢usuka. OCHOBBI ttps. //m.eds00.0W/ TS0
8B2H8P
TEPMOTUHAMHUKH
40 [TapoobpazoBanue 1 KOHIEHCAITHS. https://m.edso0.ru/L6P
Wcnapenue u kunexnue 7VOV5K
AOcoroTHAs 1 OTHOCUTETbHAS
41 BJIXKHOCTB BO31yXa. HachIeHHbIi https://m.eds00.1u/O0Z
1YATTV
nap
42 Tsépnoe teno. Kpucrammmueckue u https://m.edsoo.ru/Y 1l

aMmopdHbIe Tena. AHU30TPOIIHS

0X402N



https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
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8ESG6V

N3nydenue u norioneHme
(hOTOHOB IpH MEPEXOJIe aTOMa C

https://m.edso0.ru/M6

48 OJIHOTO YPOBHS YHEPTUU Ha IPYTOH. X20Q2M5Q
Bunael cnektpoB
BosiHOBBIE CBOIICTBA YaCTHIL.

Bousnnbl ne bpoiins.
49 KOpHyCEyHHI;)HO-BOJIHOBOI?'I https://m.edsoo.ru/K8E
8H2V2F
nyanu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3TyUYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo https://m.edsoo.ru/A9Il
OTIPEZICTICHUIO COCTaBa 90Q7YON
PaZOaKTUBHOTO U3TYUYCHHS
CaoiicTBa anbda-, 6era-, raMma-
u3nyueHus. Brusaue https://m.edsoo.ru/T1X

51
PaIMOAKTUBHOCTH Ha KUBBIC 9A4Y1G
OpraHU3MBI
OTKppITHE IPOTOHA U HEUTPOHA.

59 W3otonsl. Anbba-pacma. https://m.edsoo.ru/F5C
DJIEKTPOHHBIN U MO3UTPOHHBII 1P8E3F
Oera-pacnan. ['amma-u3nydeHue
DHeprus CBS3U HYKIOHOB B Spe.

S nepHbie peakuuu. AnepHbiid
53 peHaIfTop. l?lp06IJI'IeMLI ?‘IGI;)CHCKTI/IBH fttps://m. edso. /L2G
’ o SVIDIL
9KOJIOTHYECKHUE ACTIEKTHI SIEPHON
SHEPTeTHKU
DJIeMEeHTapHbIE YaCTHUIIBI.
OTtkpeITHE TO3UTPOHA. MeTOo b1
HAGIOCHHA H PErHCTPALIHH . https://m.edsoo.ru/X6R

54 3JeMeHTapHBIX yacTull. Kpyrmsrii 373535
cton «DyHIaMeHTallbHbIE -
B3anMOJIeUCTBUS. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPay
Dtanbl pa3BUTHS ACTPOHOMUHU.

[IpuknanHoe 1 MUPOBO33PEHYECKOE
3HaueHUe acTpOHOMUU. Bun https://m.edso0.ru/0O30

55 .
3BE3HOTO Heba. Co3Be3usl, IpKue 1U3H1P
3BE3IbI, TUIAHETHI, UX BHIUMOE
nemxkenne. ComHeyHas cHcTeMa

56 Conane. ConHeyHasi akTUBHOCTb. https://m.edso0.ru/X7
Ucrounuk sueprun CosHia U 3BE3]1 M8H1Q9Y
3BE3bI, UX OCHOBHEIC

57 XapaKTEePUCTHKH. 3BE3/IBI INIABHON https://m.edsoo.ru/C2L

NIOCJIEIOBATENEHOCTH. BHyTpeHHEe
crpoenue 3B&31. CoBpeMeHHbIE

2C9A0V
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HpGI[CTaBJIeHI/ISI (0] HpOI/ICXO)KI[eHI/II/I
u »Bosrrou CoTHIIA U 3BE3]T

Mineunsiii [lyTe — Hama
I'amaktuka. Iomoxenue u

https://m.edsoo.ru/Y6X

58 JIBUKCHHE COJ}HHa B ['anmakrtuke. 1 6U2PBA
lNanmaktuku. YEpHbIE ABIPHI B sApax
raJlakTUK
Bcenennas. Pa3beranue ranakTuk.

Teopus BonbIioro B3peiBa. https://m.edso0.ru/L0I8

59 1
PenukroBoe n3myuenue. V8l4U
MeraranakTuka
Heperenusie mpo0ieMsl https://m.edsoo.ru/U4F

60 1
aCTPOHOMHUHU 8QOE8O
KontposnbHast paboTa «DeMeHTbI https://m.edsoo.ru/Y6Y

61 1
ACTPOHOMHUH U aCTPOPHUIUKIY 9DAGTX
O6o6marmuii ypok. Pois ¢pusnku

o | oo |

Hor > COH A4P6TIM
ITHYECKOH cepax NesTeTbHOCTH
4eJI0BeKa
O06o6maromuii ypok. Pois u Mmecto

63 (HU3MKH U ACTPOHOMUHU B 1 https://m.edsoo.ru/JIN
COBPEMEHHOM HAYyYHOU KapTHHE 2H3EQV
MUpa
Ob6o6maromuit ypok. Posib
bu3nUecKoit TeOpuH B https://m.edsoo.ru/14W

64 . 1
(dhopMHUpPOBaHUH MIPEJCTABICHUHN O 6MQOwW4Z
(bU3HYECKON KapTHHE MUpPa
Ob6o6maromuit ypok. Mecto

[ ool aprm aipa 1 tpsfim edsoo M

1IeM psiry COBp 0O8T0BOY
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUHN O IPUPOJE
PesepBHBI ypok. MarHuTHoe moue. https://m.edso0.ru/T0X

66 1
DNIeKTPOMAarHuTHask MHIYKIUS 1E6C7N
P i . .

67 ;3@:3121;1;1: }I;p:K ?;THKa Octions 1 https://m.edsoo.ru/M4J
CHCIHATILHOR Te0p 2B7WSP
OTHOCHUTEIILHOCTH
P i .K

68 (bezep Hamg y:o: BZIZTOza’:) 1 https://m.edsoo.ru/R6C

M3KKa. DJIeMEHTHI HOMHUH H
R 9T1Q0Z
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

I[MTPOI'PAMME
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IMPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHON ITPOT'PAMMBI

10 KJTACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

JleMoHCTpHpOBaTh Ha NpUMEpax poib U MecTo (GHU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHUKH U

TEXHOJIOTHH, B TPAKTUYECKON JIEATEIHbHOCTH JIHOJICH

10.2

10.3

Y4uuThIBaTh  TpaHHUIBl TPUMEHEHUS  U3YyUYEHHBIX  (PU3MYECKHX  MoJelnei:
MaTepHalbHas TOUKa, MHEpLHaIbHas CUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEJO,
UJCAIBHBIN Ia3; MOJEIHA CTPOCHUS ra3oB, )KMIKOCTEH U TBEPABIX TEJl, TOYCUHBIN

AIIEKTPUUYECKHI 3apsi1 — MPH pelieHHH (PU3NIECKUX 3a/1a9

Pacnio3naBate ¢usnyeckue sBICHHS (IIPOLECCH) M OOBICHATH MX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KHUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA U
JJEKTPOJAMHAMUKHA: PAaBHOMEPHOE U  PaBHOYCKOPEHHOE IpPsIMOJUHEHHOe
JBUKEHHE, CBOOOJHOE IMaJeHHe Tell, ABM)KEHHE IO OKPY)KHOCTH, HWHEpIHS,
B3auMoJielicTBUE Tell; U dy3usi, OpOYHOBCKOE JIBH)KCHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX Tel, HW3MEHeHue oObEéMa Ten NpU HarpeBaHuu (OXJAXKIECHHUH),
TEIUIOBOE PaBHOBECUE, UCHApPEHME, KOHJCHCAlUs, MJIaBJIeHHEe, KpUCTalIu3alus,
KUIIEHUE, BJIAXXHOCTh BO3/yXa, MOBBILICHUE JaBJICHUS ra3a IPU ero HarpeBaHuu
B 3aKpbITOM COCyJle, CBSI3b MEXJy IlapaMeTpaMH COCTOSHHUSI Tra3a B

H30Iponeccax; SJICKTpUu3auus T, B3aUMO/ICHICTBHE 3apsaa0B

10.4

OnucelBaTh MEXaHUYECKOE JBUKEHHE, MWCIONb3Yys (PU3NYECKUE BEIMYUHBL:
KOOpJIMHATA, IyTh, IEPEMEUICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
UMITYJIbC TEJIa, KUHETUYECKash HEPrus, MOTCHUUAIbHAs JYHEPIUs, MEXaHUYeCcKas
paboTa, MexaHWYecKas MOIIHOCTb; IPH ONUCAHUU MPaBUIBHO TPaKTOBATh
(Gu3NYeCKUi CMBICI HUCHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHMS] U €IUHUIIBL,
HaXoAUThb (YOPMYJIbI, CBSA3BIBAIONINE JTAHHYIO (PU3MUECKYIO0 BEIUYUHY C JPYTHMMHU

BCINYHNHAMH

10.5

OnuceiBaTh H3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBJICHUA,
UCIIONBb3Ysl (U3MYECKUE BEIMYUHBL [JaBJICHHME Tras3a, TeMIeparypa, CpeaHss
KMHETUYECKask SJHEPTUs Xa0THYECKOTO JIBMKEHUS MOJIEKYJI, CPETHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSs »HEprus, paboTa rasa,
KOA(pUIIMEHT TOJE3HOro JAEWCTBUSA TEIJIOBOIO JIBUraTels; MpU OMHCAHUU
OPaBUJIBHO TPAaKTOBaTh (PU3MYECKU CMBICT HCHOJIB3YEMBIX BEIHYUH, HX
0003HauUeHHUS W EAWHMIIBI, HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO

bu3NYECcKy0 BEIMUYHUHY C APYTUMH BEJIMUYUHAM

10.6

OnuceiBaTh M3Y4YEHHBIE AJICKTPUYECKHME CBOMCTBA BEIIECTBA M DJIEKTPUUYECKHE
SBJICHHS (ITPOIIECCHI), UCTIONB3YSl (PU3UUECKHE BEIWYUHBI: dJIEKTPUUECKUNA 3apsi,

SJICKTPHUYCCKOC II0JIC, HaHp}DKéHHOCTL IoJrsA, MNOTeHUUaJl, pa3HOCTh MOTCHIIUAJIOB,




10.7

10.8

OpY OINUCAaHWM TIPABWIIBHO TPAKTOBaTh (DU3MYECKHIA CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HA4YeHUs M E€AMHUIIBI; YKa3blBaThb (DOPMYyJIbl, CBSI3BIBAIOLIUE

JaHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMH BEIMYMHAMHU

AHAIM3UPOBATh (PU3UYECKHE IPOLECChl W SIBJICHHS, HCIOIb3YS (PH3UUECKHE
3aKOHBI ¥ MPUHIHUIBL: 3aKOH BceMupHoro Tsarotenus, |, |1 u 1l 3akonsr HeroToHa,
3aKOH COXpPaHEHUSI MEXaHMYECKOW OJHEPIrHH, 3aKOH COXPAaHEHUS HWMITYJIbCa,
MPHUHIAIT CYTNEPIO3UIIUN CHJI, TPUHIUI PAaBHONPABHUS HHEPIHAIBHBIX CHUCTEM
oTcuéTa; MOJICKYJISIPHO-KHHETHYECKYI0 TCOPHIO CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHECH KMHETHYCCKOM SHEPTHUU TEIUIOBOTO JIBHIKECHHUS MOJICKYJ C
a0COIOTHOW TeMIlepaTypoi, MEepBbId 3aKOH TEPMOJIUHAMUKH; 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KylioHa; Tpu 3TOM pa3inuyaTh CIIOBECHYIO
(GOpPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) TPUMEHUMOCTH

OOBSCHATh OCHOBHBIC NPHHIUIBI JACHCTBUS MAaIIMH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3indaTh YCIOBHS UX OC30IMACHOTO HMCIIOJIB30BAHMS B TIOBCEIHEBHOM

KHU3HU

10.9

10.10

BBINOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PH3UUECKUX SIBICHUH U MPOIECCOB
C WCIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; IPU 3TOM (OPMYIHPOBATH
npobiieMy (3a7ady) ¥ THIOTE3y y4eOHOTO IKCIEPUMEHTa, COOUpaTh yCTaHOBKY U3
IpeATI0KEeHHOr0 000pyJOBaHHS, IIPOBOIUTH OIIBIT U (POPMYJIUPOBATH BHIBOIBI

Ocy1iecTBIATh NpsIMble U KOCBEHHbIE U3MEPEHUs (PU3NYECKUX BEIMYMH; IIPU 3TOM
BBIOMPATh ONTHMAJIBHBIN CIOCO0 M3MEPEHUS U MCIIOJIb30BaTh U3BECTHBIE METOIBI

OILICHKH MTOTPEIIHOCTEN U3MEPEHUI

10.11

10.12

HccnenoBaTh 3aBUCHMOCTH MEXKIY PU3NYECKUMU BEJIMYUHAMU C HCIOIb30BaHUEM
OpSIMBIX M3MEPEHUN; IMPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DPUKCHpPOBATh
pe3yJbTaThl MOJyYEHHON 3aBUCUMOCTH (PU3MUYECKMX BEIMYMH B BHJE TaOIUIl U

Fpa(bI/IKOB, ACJIaTh BbIBOABI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

CobmoiaTte mpaBuia 0€30MacHOr0 TpyAa NpU TMPOBEACHUM HCCIEIOBAaHUN B
pamMKax y4eOHOTO DSKCIepUMEHTa, y4eOHO-MCCIIEOBATENbCKON M IMPOEKTHOM
JIEATETLHOCTH C MCIOJb30BaHUEM H3MEPUTEIBHBIX YCTPOUCTB M JIA0OPATOPHOTO

00opyaOBaHUS

10.13

Pemate pacuérHbie 3a7aun ¢ SIBHO 3aJaHHON (U3MUECKOW MOMACIBIO, MCIIOIb3YS
dbuznyecKre 3aKOHBI U TPUHITUIIBL, HA OCHOBE aHaJN3a YCJIOBHUS 3aJa4d BHIOMpPATh
bu3NYECKyI0 MOJIeNb, BBIACNATh (U3UUECKHE BEIUYUHBI U (OPMYIIBL,
HEOOXOAMMBIC I €€ pEIIeHHs, MPOBOJUTHh PACU€Thl U OIEHUBATh PEATHHOCTH

MOJTy4YEHHOT0 3HaUeHHUs (PU3MUECKOI BEIIMYMHBI

10.14

Pemare kauecTBEHHBIC 3a/aud: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUNBYIO
IEMOYKY PACCYXKIECHUW C OMOpOM Ha HM3yYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H

(I)I/I3I/ILICCKI/IC SABJICHUA

10.15

Hcnons3oBaTh npu peIICHUU qu6HLIX 3ala4 COBPCMCHHBIC I/IH(bOpMaI_II/IOHHBIC

TCXHOJIOTUU IJII TTOMCKA, CTPYKTYPUPOBAHHA, UHTCPIIPETAINN U NPCACTABJICHUA




yueOHOIl W Hay4yHO-TIONMYJSPHOM HMH(OPMAILUK, TMOITYYEHHOW W3 Pa3TUYHBIX

MCTOYHUKOB; KPUTHUECKU aHAIM3UPOBATh MOTyYaeMyto HH(OpMAIIIIO

10.16

10.17

[IpuBoauTh TIpUMEpPHI BKJIaJa POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-(U3UKOB B
pa3sBUTHE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYXKAIOIIEro MHpa, B DPa3BUTHE

TEXHHKH U TEXHOJIOTHI

Hcnons30BaTh TEOpeTHYECKUE 3HAHMSA MO (PU3MKE B MOBCEIHEBHOM >KU3HH JUIA
oOecrieyeHnss OE30MACHOCTH MpPU OOpPALICHWH C TPUOOpPAaMU M TEXHUYECKUMHU
YCTPOHCTBAMH, JJISi COXPAHEHHS 3/I0POBBSl M COOJIOACHUS HOPM 3KOJIOTMYECKOTO

MOBEJICHUS B OKPY KAIOIICH cpesie

10.18

PaGorarb B Trpymnme ¢ BBINOJHEHUEM PA3JIUYHBIX COIMAJBHBIX POJICH,
IJIaHUPOBATh PaboOTy TPYyMMbl, PAMOHAIBHO pacHpenesiTh OO0S3aHHOCTH H
IJIAaHUPOBATH JIEATENLHOCTh B HECTAH/IAPTHBIX CUTYyAIUAX, a/IeKBaTHO OLICHUBATh

BKJIQJl K&KJIOTO U3 YYaCTHUKOB I'PYIIIbl B pELICHUE pacCMaTpUBaeMOi IpoOIeMbl

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

111

11.2

11.3

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbLTATHI OCBOCHHS] OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHero 001ero od0pasoBaHus

JleMOHCTpHpOBaTh Ha NpUMEpax pojib U MecTo (QU3MKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHbBI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU H
TE€XHOJIOTHH, B IPAKTUYECKON IEATENbHOCTH JIIOJEH, LEJIOCTHOCTh U €IUHCTBO

¢du3nUecKoil KapTHHBI MUpa

YuuTHIBaThH rpaHullbl TPUMCHCHUA U3YYCHHBIX (I)I/ISI/ILIGCKI/IX MOJeJIe: TOYSCUHBIN
BHGKTpI/I‘leCKI/Iﬁ 3apsan, sACpHad MOACIIb aTOMA, HYKJIIOHHAA MOACIIb aTOMHOTO Spa

IpU pelieHnu GU3NUECcKrX 3a1a4

Pacno3naBate ¢usnyeckue siBieHUs (TPOIECCh) U OOBSACHATH MX Ha OCHOBE
3aKOHOB 3JICKTPOJIUHAMUKN W KBAHTOBOW (DPU3UKH: DJIEKTPUIECKAs TPOBOANMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICUCTBUS TOKAa, B3aHMMOJICHCTBHE
MarHuTOB, DJIEKTPOMAarHUTHas WHIYKIUS, J[ACWCTBUE MArHUTHOTO TIONS Ha
MPOBOJAHUK C TOKOM W JBWXKYIIUICS 3apsij, SJIEKTPOMArHUTHBIE KONeOaHUS U
BOJIHBI, TPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXXCHHE, IPEIOMIICHHUE,
uaTepdepenusa, audpaknus ©W - TONApH3AIMs  CBETa, JUCIEPCHS CBETa,
dorornekrpudeckuit 3pdext (hotorddekr), cBeToBOE NaBiIeHNHE, BOSHUKHOBEHHE
JMHEWYAaTOr0 CHEeKTpa aroMa BOJOpPOJA, eCTECTBEHHass W WCKYCCTBEHHAs

PaarnOaKTUBHOCTD

11.4

OmmceIBaTh HU3YYCHHBIC CBOMCTBA BCIICCTBA (SHeKTpI/I‘—IeCKI/Ie, MAarHuTHBIC,
OIITHYECKUE, DIIEKTPUYECKYIO MIPOBOIUMOCTD pa3IUYHBIX cpen) 5
DIIEKTPOMArHUTHBIC SIBJICHUS (MIPOLIECCHI), UCHONB3Ys (PU3UYECKHE BEIUYUHBI:
ANEKTPUYECKUN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HANpPsHKEHHUE, AJIEKTPUUECKOe
COTMPOTHUBIIEHNE, pa3HOCTh mnoTeHnuanoB, JJIC, pabora TOKa, WHIYKIUA

MarHUTHOTO TMoJis, cujia Awmrepa, cuia JlopeHna, HWHIYKTUBHOCTh KaTyUIKH,




SHEPrus ANEKTPUYECKOTO U MArHUTHOTO IOJIEH, MEePHOJ U YacToTa KojeOaHuil B
KoJe0aTeIbHOM KOHTYpe, 3apsii M CHia TOKa B TpOIlecce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHUE U OINTUYecKas cuja
JIMH3BI, TIPY OTIMCAHUU TIPABHIILHO TPAKTOBAThH (DU3HUECKUN CMBICT UCTIONB3YEMBIX
BEJIMYMH, X OOO3HAYCHHS W EJIMHHUIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINEC

JaHHYIO0 (PU3NYECKYIO0 BETUUYHUHY C IPYTUMH BeTMUMHAMU

115

11.6

11.7

11.8

OnuceIBaTh HN3YYCHHBIC KBAHTOBBLIC ABJICHHUA W  MPOLCCCHI, HCIIOJb3YyA
(bHSI/I‘leCKI/Ie BCJIIMYHUHEBI: CKOPOCTH J3JICKTPOMArHUTHBIX BOJH, JIMHA BOJIHBI H
JacTtoTa CBE€TA, SHEPrusd U HMIIYJIBC (bOTOHa, Iepuoa mojiypacmnaaa, 3HCPrus
CBA3HU ATOMHBIX AACP, IIPU OIMCAHUU ITPABUJIBHO TPAKTOBATH (1)1/1314‘-1601(1412 CMBICJI
HCIIOJIb3YyCMbIX BCJIWYMUH, HUX 0003HAUYCHUS H CAWHUIIBI; YKa3bIBaTb (bOpMy.]ILI,
CBA3BIBAIOIIUE OJaHHYIO (bI/ISI/ILIeCKYIO BCIWYUHY C JApPpYruMu BCJIIMYHMHAMU,

BBIYHCJIATHh 3HAYCHUC (i)HSH‘IGCKOfI BCIINYHUHBI

AHanu3upoBath (pU3MYECKHE TMPOLECChl M SBJICHHS, HCIONb3Ys (U3NIECKUE
3aKOHBI M MPUHLHUIBL 3aK0H OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJlJIeIbHOTO
COCMHEHUSI MPOBOJHUKOB, 3aKOH J[koyns — JleHua, 3aK0H 3JE€KTpOMarHUTHOMN
WHIYKUWW, 3aKOH TIPSIMOJIMHEWMHOIO paclpOCTPAHEHHUs CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHUEe DWHIITeHHa st Gorodddexra,
3aKOH COXPAHEHUs DHEPrUH, 3aKOH COXPAHECHUS HMMIIYJIbCA, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsJia, 3aKOH COXPAHEHUsI MacCOBOr0 YMCia, OCTynaTel bopa,
3aKOH  pPaJMOAKTUBHOTO  pacmaja; Mpd 3TOM  pa3IMyaTh  CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BhIpaKEHUE U yCIIOBUS (TPaHHULIbI,

00J1acTH) MPUMEHUMOCTH

OnpenensaTs HanpaBiIeHUE BEKTOpa MHAYKLHMHM MarHUTHOTO IOJS IIPOBOJHHKA C
TOKOM, CHJIBI AMriiepa u cuiibl JlopeHiia
Crtpouth U omnuchiBaThb U300pa’k€HUE, CO3/1aBAEMOE IJIOCKHM 3€pKajioM, TOHKOU

JIMH30M

11.9

11.10

BBINONHATE SKCIIEPUMEHTHI IO MCCIEA0BaHUIO0 PU3NYECKUX SIBICHUN U MPOLECCOB
C HUCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH; NMPU 3TOM (HOPMYIHPOBATh
npobaeMy (3aaady) U THIOTe3y y4eOHOro SKCIepuMeHTa, COOUpPaTh YCTAaHOBKY M3
IPEI0KEHHOT0 000PYJ0BaHUS, TPOBOAUTH OIBIT U (HOPMYIUPOBATH BHIBOIbI

Ocy1iecTBIATh MpsIMble U KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEIUYHH; IPU STOM
BbIOHMpATh ONTUMANIBHBIN CIIOCO0 U3MEPEHUS U UCTOIb30BaTh U3BECTHBIE METOIbI

OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

HccnenoBarh 3aBUCUMOCTH (PU3MUECKUX BEIMYMH C HCIOIb30BAaHUEM MPSIMBIX
U3MEpPEHM; MpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PUKCHUPOBATH PE3yIbTATh
MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIWYMH B BUAE TaOnMIl U TpaduUKOB,
JleaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEI0BAHUS

CobmoiaTh mpaBmiia 0€30MacHOr0 TpyJAa NMpU NPOBEIECHUU HUCCIEIOBaHUI B

paMKax yqe6Horo 9KCIICPUMCHTA, yqe6H0-HCCHeHOBaTeHLCKOﬁ )51 HpOGKTHOfI

JEATEIHHOCTH C UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB B 1a00PaTOPHOTO




obopynoBaHus

11.13

11.14

Pemate pacuérHble 3a1aun C SBHO 33JaHHOM (M3NYECKON MOJENbIO, MCIIONb3Ys
¢u3uveckre 3aKOHBI ¥ TPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4i BHIOMPAThH
¢u3nuecKkyr0o MOA€db, BBIIENATH (U3NYECKUE BEIUYMHBI U (OPMYIIBI,
HeoOXoauMble Ui €€ pelleHMs, NIPOBOAUTh PAacUYEThl U OLEHMBATH PEAIBHOCTD

MOJYYEHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBI
PemaTts KauecTBEHHBIE 3aJauM: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUHUBYIO
LIENIOYKY PacCyXJIE€HUH C ONOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU

(1)I/I3I/I‘16CKI/IC SABJICHUA

11.15

11.16

Hcnonp3oBathk mpu pemieHHH y4eOHBIX 3a/a4 COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTMM JJIsl NIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUA U IPEACTABICHUS
y4eOHOM W Hay4HO-TIONMYJIApHOW UHGOpPMAIUMKU, MOJYYEHHON W3 pa3IMYHbIX

HUCTOYHUKOB; KPUTHYCCKH aHATH3UPOBATH TOTydaeMy0 HH(POpMAIIHIO

00BACHATH IIPUHIIUIIBI HeﬁCTBHH MallvH, HpI/I60pOB U TCXHHUYCCKHUX YCTpOfICTB;

pasiiniaTth yCJIOBUSA UX 0e30IaCHOTO HCIIOIL30BAHUS B HOBCGIIHGBHOﬁ KU3HU

11.17

[IpuBoauTh TpUMEpPHI BKJIAla POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-(OU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE

TEXHUKH U TEXHOJIOTHI

11.18

11.19

Wcnonn3oBars TCOPCTUUCCKHUEC 3HAHHA I10 Ci)I/I3I/IKe B HOBCGHHGBHOﬁ JKU3HU JIs1
obOecrieueHrs 0€30MacHOCTH MPU OOpPALEHUU C MPUOOpPaMU U TEXHUYECKHUMHU
YCTPOMCTBAMH, ISl COXPaHEHUS 3/I0pPOBbs U COOIIOECHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY’KAIOLIEH cpee

Paborats B Tpynie € BBINIOJIHCHHUEM PA3JINYHBIX COLNUMATIBHBIX pOJ'IGfI, IIJIAaHUPOBATH
paboTy TpYIIbI, palHOHAIBHO paclpenesaTh OOS3aHHOCTH U TUIAHUPOBATH

ACATCIIbBHOCTE B HCCTAHAAPTHBLIX CUTyalUAX, AACKBATHO OLICHUBATL BKJIAJ KaXKI0T'O

U3 YYaCTHUKOB I'PYIIIBI B pEILIEHHE paccMaTprBaeMol MpooIeMbl

IMPOBEPSAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon Kox nposepsiemoro
IIpoBepsiemble 3JIeMeHTHI COAEPKAHUSA
pasaeia 3JIeMEeHTa
OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A
®dusuka — Hayka o mnpupoje. HayuHele MeTonbl NO3HAHUSA
11 OKpY’Karomiero mupa. Poip skciepuMeHnTa 1 TEOpUH B IIpoLiecce
1 MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (pU3HKe
MogenupoBanue GU3NUECKUX SBICHUHN U nporeccoB. Hayunbie
12 runore3pl.  Pu3nyeckue 3aKOHBI M TEOpHUH. [ 'paHuUIBI
' IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpHHIIMT COOTBETCTBUSI.
Pounb 1 MecTo pusuku B hopMHUpoBaHUM COBPEMEHHON Hay4YHOU




KapTHUHBI MUPA, B IPAKTUYECKON IEATEIBHOCTH JIOACH

MEXAHUKA

2.1

211

KMHEMATHKA

MexaHndeckoe JABHXKCHUC. OTHOCHUTENHLHOCTh MEXaHHYECKOTO

nBrxeHus. Cucrema orcuéra. TpaekTopus

212

2.1.3

214

2.15

2.16

[lepemenienue, CKOpPOCTb (CpelmHsisi CKOpPOCTh, MIHOBEHHAs
CKOPOCTh) ¥ YCKOpEHHE MaTepuaibHOU TOUKH, UX MPOCKIUU Ha
ocu cucrteMbl KoopauHar. CrokeHHe TNepeMelleHud U

CJIOKCHHEC CKOpOCTCﬁ

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABHKECHUE.
['padmku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH
U TIepEeMEIIeHHs] MaTePUaIbHON TOUYKH OT BpEeMEHHU

CBoOonHoe najeHue. Y ckopeHrue cBOOOHOTO NaieHus
KpuBonuneitnoe  nBwkeHue.  PaBHOMepHOe — JABMXKEHHE
MaTepuaIbHOW TOYKH MO OKPY>KHOCTHU. YTJIOBas CKOPOCTb,
JTUHEeHHas CKOPOCTb. Ilepuon u 4acToTa.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCTp, ABHIKCHHC CHAPAIO0B,

LCIMHBIC U pPCMCHHBIC IICPCaAaAYN

2.1.7

[TpakTnueckue paboTbl. M3mMepeHMe MrHOBEHHOM CKOPOCTH.
HccenenoBanue COOTHOLICHUS MEXAY IIYTAMH, NPOMACHHBIMU
TEJIOM 32 TOCIENOBATEIbHBIE PABHBIE NMPOMEXYTKH BPEMEHHU
IIPU PAaBHOYCKOPEHHOM JBHXXCHUU C HAYaJIBHOMH CKOPOCTBIO,
paBHOW HyJr0. HM3ydyeHue JBMXKEHUS IIapuka B BS3KOU
KHUAKOCTH.  M3ydyeHue  ABWKEHHMs  Tela,  OpOIIEHHOIO

TOPU30HTAJILHO

2.2

JMHAMUKA

221

2.2.2

[Ipuamun  otHocutenbHOocTH  [anmumnes.  [lepBwlii  3aKoH

Hprorona. MHEpmanpHble CUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHIun cynepno3unuu cuil

2.2.3

Bropoit 3akoH HprooToHa 18 MaTepHaTbHOM TOYKH B
uHepuuanbHoi cucreme orcuéra (MCO). Tperuii 3akoH

Hrrotona JJI1 MaTCPpHUAJIBHBIX TOYCK

224

2.25
2.2.6

3akoH BcemupHoro Ttarorenus. Cwia Tsoxectd. Ilepsas

KOCMHU4ecKasi CKkopocTb. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna TPCHUH. CYXOC TPCHUC. Cuna TPCHUA CKOJIBXKCHUA U CHUJIa




Tperust mokosi. Kosdduuuent tpenus. Cuna COmpOTHBICHUS

IIpu ABMXKCHUU TEJIA B XKUAKOCTHU HUJIN Ira3c

HOCTyrIaTeJ'IBHOC N BpamarciibHOC JIBHXKCHUC a0COJIFOTHO

2.2.7 )
TBEPAOrO Tela
298 MoOMEHT cuJIbl OTHOCUTENBHO OCH BpaleHus. [lnedo cuibl.
o VYcnosus paBHoBecust TBEpAoro tena B MCO
929 Texnuueckue YCTPOWCTBA: MOAIINITHUKY, JIBWKCHUE
o UCKYCCTBEHHBIX CIIyTHUKOB
[Ipaktuyeckue paboTsl. WM3ydyeHue JBuKeHUs Opycka IO
HAKJIOHHOM IIJIOCKOCTU TMOJ JEHCTBUEM HECKOJIBKMX CHIL
2910 HccnenoBaHue 3aBUCUMOCTH CHUJI YNIPYTOCTH, BO3HHMKAIOIUX B
o neopMHupyeMoll TpYKMHE ¥ PE3MHOBOM  o0Opasie, OT
BeIMYMHBI uX  jAepopmanmu. HMccnenoBanue — yciaoBUH
paBHOBecHsI TBEPAOIO TEJA, UMEIOLIETO OCh BpAlLLlEHUs
3AKOHbI COXPAHEHN A B MEXAHUKE
231 Wmnynbe MarepuaJbHOM TOYKH, CHUCTEMBI MaTepHAIbHBIX
- ToueK. MIMITyJIbC CUIIBI M H3MEHEHHUE UMITYJIbCa Tella
2.3.2 3akoH coxpanenust ummnyibca B UCO. PeakTuBHOE ABM>KEHNE
2.3.3 Pabora cuiibl
234 MouHoCTb CcuJIb
235 Kunernueckass »Heprus MarepuanbHOM Touku. Teopema o
- KMHETUYECKOW SHEPIruu
[TorennuanbHas sHeprus. I[loTeHnManbHas SHEPrust YHpyro
23 2.3.6 nedhopMupoBaHHOW MpyXUHBL. [loTeHIMaNbHAs SHEpPrusi Teja
BOJIN3M IOBEPXHOCTH 3eMITH
[ToreHnuanbHble M HEMOTEHLHUANbHbIE CHIbl. CBA3b pabOTHI
2.3.7 HENOTEHUUAIbHBIX CUJI C U3MEHEHUEM MEXaHWYEeCKOW 3HEpruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUUECKOH SHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHHS
239 TexHuuecKnue yCcTpOMCTBA: JBUKEHUE PAKET, BOJOMET, KOIEp,
o NpPY>KUHHBIN MTUCTOJIET
[IpakTuyeckue paboTsl. M3yueHue CBsI3U CKOpOCTEH Ten MpHU
2.3.10 Heynpyrom ypaape. HMccnemoBanue cBsizu paOOTBhl CHIIBI C
M3MEHEHUEM MEXaHNYECKOM dHEPIuu Tela
3 MOJIEKVYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
a1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
' 3.11 OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON TEOpHUH.




3.2

bpoyHnoBckoe nsmwxenue. Huddysusa. Xapaktep ABWKEHHUS U

B3aUMOJEHCTBHUS YaCTHII BEIIECTBA

3.1.2

Mopenu CTpoeHHS Ta30B, KHAKOCTEH M TBEPABIX T H

00BSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJIENIEH

3.13

Macca wmosekyn. KommyectBo  BemectBa. [locrosnHas

ABoraapo

3.14

3.15

TermmoBoe paBHoBecue. Temneparypa u €€ usmepenue. Lllkana
temneparyp Llenbcus

MOI[CJ'II) nacaJIbHOroO rasa. OcHoOBHOE YPAaBHCHUEC MOJICKYJIAPHO-

KUHETHYICCKOMN TCOpHU UACATIBHOI'O I'a3a

3.1.6

AOcomoTHas TeMriepaTypa Kak Mepa CpelHed KHHETUYEeCKOU
SHEPrUM  TEIUIOBOIO  JBMKEHMsS 4actul rasza. Illkama

temriepatyp KenbBuna

3.1.7

VpaBuenue Knaneiipona — Menneneesa. 3akon JlanbToHa

3.18

3.1.9

3.1.10

3.21

I'a30BBIC  3aKOHBI. I/ISOHpOI_[CCCbI B HWIACAJIBHOM Tas3c¢ C
INOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HM30TCpMa, H30XO0pa,

n3zobapa
TexHUYECKHE YCTPOMCTBA: TEPMOMETP, OapoMeTp

[TpakTuyeckue pabotel. Mi3MepeHue Macchl BO3yXa B KJIACCHOM
koMHaTe. MccnenoBaHue 3aBUCUMOCTH MEXIy MapaMeTpaMu

COCTOSIHUS Pa3pEXEHHOI0 ra3a
OCHOBbBI TEPMOJJMHAMUMKHA

TepMOI[I/IHaMI/I‘ICCKaH cucreMa. BHYTpeHHHH OHEPIrus

TEPMOJIMHAMUYECKON CUCTEMBI U CTIOCOOBI €€ M3MEHEHUS

3.2.2

3.2.3

KonuuectBo Temnorel u  paborta. BHyTpeHHsist sHeprus
O0JIHOATOMHOT'O MAEaJIbHOTO ra3a

Bunel  Temonepenauu: — TEMIONPOBOAHOCTh,  KOHBEKIIUSA,
n3nydyeHue. TemtoéMKOCTh Tena. YIenbHas TEIUIOEMKOCTh

BemrecTBa. Pacu€T KoandecTBa TEIIOTHI IIpu TCIIonepeaadec

3.24

IlepBbIil 3aKkOH TepMOIHHAMUKHA. [[puMeHeHre nepBoro 3akoHa
TEPMOJAVHAMUKH K U30IIpoLIeCcCaMm. I'paduueckas

MHTEpIIpeTanus paboThl ra3a

3.25

3.2.6

TeroBble MamMHbIL. [IpUHIMIB AEWUCTBUST TEMJIOBBIX MAlIWH.
[TpeobpazoBanus SHEpPruu B TEMIOBBIX MaIllfHax.
Koaddumment nmonesznoro nevicreus (nanee — KIIJ) Ttermosoit

MamuHbl. Hukn Kapuo u ero KIT/

BTOpOfI 3aKOH TCPpMOJWMHAMHKHU. HeO6paTI/IMOCTL IIponeccoB B




npupoje. TermoBble ABUraTeNd. DKOJOTHYECKUE MPOOIEMbI

TETUIOIHEPTETHKH
327 TexHUYECKUe YyCTpOWMCTBA: JBHraTelh BHYTPEHHETO CrOpaHUs,
o OBITOBOM XOJOIMIBHUK, KOHIUITHOHEP
3.2.8 [TpakTuueckue pabotel. I3MepeHne yaeIbHONU TeII0EMKOCTH

ATPET'ATHBIE COCTOSAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanre u KoHeHcalus. lcmapeHue U KuIeHHE.

3.3.1 VY nenbHas TEII0Ta napooOpa3oBaHMUs. 3aBUCHMOCTh
TEMIIEpaTypbl KUIIEHHs OT 1aBJICHUS
3392 AOcomoTHasT M OTHOCHUTENIbHAs  BJIAXKHOCTH  BO3AyXa.
o Hacelennslii nap
TBépnoe Tteno. Kpucramnuueckue u  aMmopdHble —Telna.
3.3.3 AHuU30TpOIUsl CBOWCTB KpHcTalioB. JKujakue KpUCTasIbL.
33 CoBpeMeHHBIE MAaTEPUAIIBI
334 [TnaBneHue M KpucTayuM3auus. YenpHas TEIUIOTa IUIABJICHUS.
o CyOnmMmarust
3.35 YpaBHeHHUE TEIUIOBOTO Oaanca
TexHudeckue  yCTpOMCTBA: TUIPOMETP U IICUXPOMETD,
3.3.6 KaJOpUMETp, TEXHOJIOTUU HOJy4YeHHUs COBPEMEHHBIX
MaTepuasoB, B TOM YHCII€ HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTueckue padboThl. I3MepeHue BIaXHOCTH BO3AyXa
4 SJIEKTPOANMHAMUKA
DJIEKTPOCTATUKA
i1l OnexTpuzauust  Ten.  OieKkTpuueckuid  3apsa.  J[Ba  Buaa
o AIIEKTPUYECKHX 3aps/10B
4.1.2 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
414 B3aumogeiictBue 3apsanoB. 3akon Kynona
Onektpuueckoe mnoiie. HanpspkEHHOCTh IIEKTPUYECKOTO TOJIA.
4.1 415 [TpuHIMI CYNEPIO3ULIUH. JInaun HaNpsHKEHHOCTU
AIIEKTPUYECKOTO TMOJIS
A186 Pabota cun anekrpoctarnyeckoro nons. Ilorenuuan. Paznocts
o MOTEHIINAJIOB
417 [TpOBOTHUKN ¥ IUAJIEKTPUKH B ITOCTOSHHOM DJJIEKTPUYECKOM
o noje. JlusnekTpuueckasi IpOHUIIAeMOCTb
Ala OnextpoéMkocTs. KoHzeHcaTop. OIIEKTpPOEMKOCTH IMIJIOCKOIO

KOHACHCATOopa. BHCPFI/IH 3apsKCHHOT'O KOHACHCATOpa




4.2

TexHudeckue  yCTpPOMCTBA:  BJIEKTPOCKOI,  BJIEKTPOMETD,

419 AIEKTPOCTATUUECKAs 3allUTa, 3a3eMJICHHE SJIEKTPONpPHOOpPOB,
KOH/JIEHCATOp, KCEPOKC, CTPYUHBIN IIPUHTED
[IpakTuyeckue  pabOTHI. N3mepenne  31eKTPOEMKOCTH
4.1.10
KOHJICHCATOPa

OCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

Ycaopus CYyHICCTBOBAHUA ITOCTOAHHOI'O 3JICKTPUYCCKOTO TOKaA.

42l Wcrounnku Toka. Cuia Toka. IlocTossHHBIN TOK
422 Hampsioxenune. 3akon Oma 115 ygacTka 1enu
123 ONEeKTpUYECKOe CONPOTUBIEHUE. YI€IbHOE CONPOTUBICHUE
o BEIIIECTBA
424 [TocnemoBarenbHOE, MapajUIeTbHOE, CMEIIAHHOE COCIUHECHUE
o IIPOBOJIHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyns — Jlenua
4.2.6 MOUIHOCTB 3JEKTPUIECKOTO TOKA
anekTponaBrkymas cuna (mamee — OJIC) u  BHyTpeHHee
4.2.7 COIIPOTHBJIEHUE HCTOYHHMKA ToKa. 3akoH Owma [ HOJHOMN
(3aMKHYTOM) nekTpuueckoi nenu. Koporkoe 3aMmbikanue
DJEeKTpOHHAs TPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTD
4.2.8 COIIPOTHBIICHUS METAJIJIOB oT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTD
429 OnekTpuueckuii TOK B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX
o MyYKOB
[TonynpoBonnuku. CoOCTBEHHass U MpPUMECHask MPOBOJUMOCTh
4.2.10 MOJTyIPOBOTHUKOB. CsaoiicTBa pn nepexoa.
[TomynpoBOIHUKOBBIE TPHUOOPHI
4211 ONEeKTPUYECKU TOK B DJIEKTPOJIUTAX. OJIEKTPOIUTHYECKas
o JUccoManus. DIEeKTPOIIn3
OnexkTpuuyeckuid  Tok B razax. CaMOCTOATENBHBIA U
4.2.12 HECaMOCTOSITENbHBIH pasps. Paznuunsbie THUIIBI
CaMOCTOsITeNIbHOTO pa3psna. Monuusd. [lnazma
TexHUuUecKue YCTpOWCTBA: amIlepMeTp, BOJIBTMETP, PEOCTar,
UCTOYHWKHA  TOKa,  DJIEKTPOHArpeBaTeNbHbIE  MPHOOPHI,
4.2.13 AIIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETpP CONPOTUBIICHUS,
BaKyyMHBIH ~ JTHOJl,  TEPMHUCTOPHI M  (HOTOPE3UCTOPHI,
MOJTYTIPOBOIHUKOBBIN IMO/J, TaJIbBaHUKA
4.2.14 [TpakTuyeckue paboTbl. M3yueHHe CMEIIaHHOTO COEAMHEHUS




pPE3UCTOPOB.
N3mepenne 3JIC wucToyHMKA TOKAa H €ro BHYTPEHHETO

COIIPOTUBJICHUA. HaGJIIOIIeHI/IC 9JICKTPOJIM3a

11 KJIACC
Kon Koanposepsiemoro
IIpoBepsiemble 3J1eMEHTBI CO/IeP:KAHUSA
pasjaena 3J1eMeHTa
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHASI UHAYKIUA

[TocrossHHble ~ MarHuThl.  B3auMopeiicTBUEe  MOCTOSHHBIX

43.1
MarHuTOB
MarnutHoe mnosne. Bexkrop MarHuTHOM MHAYKUMH. [IprHDmN

4.3.2 cynepno3unuu. JInnuu MaruutTHOW uHAyKuuu. Kaptuna nunuit
MarHUTHOHN WH]TyKIIUH TIOJIS IIOCTOSTHHBIX MarHUTOB
MaruutHoO€e 1oje NpOBOJHUKA C TOKOM. KapThHa nuHMI 1ons
JUIMHHOTO TPSIMOTO MPOBOJAHHMKA M 3aMKHYTOTO KOJBIIEBOTO

433 IPOBOJAHMKA, KaTymku ¢  TokoM. OmneiT  Opcrena.
B3aumopeiicTBue NpoOBOHUKOB C TOKOM

4.3.4 Cuita Amriepa, €€ MOJTyJib ¥ HalpaBJICHHUE
Cuna Jlopenma, e€ Moaynb | HampaBieHue. J[BrkeHue

4.3.5 3apsHKEHHON YacCTHIIBI B OJJHOPOJIHOM MarHuTHOM mofie. Pabora
cuibl JIopeHia

4.3 4.3.6 SIBneHMe 31eKTPOMAarHUTHON MHTyKIIUN

4.3.7 IToToK BEKTOpa MarHUTHOW MHTyKIIHUH

4.3.8 OJ1C nnayknuu. 3aKoH 3J1eKTpoMaraHuTHoi uuaykuuu dapanes
BuxpeBoe anektpuueckoe mone. OAC  UHAYKIMU B

439 MPOBOJIHUKE, JBWXKYIEMCS TMOCTYyNaTeJIbHO B OJHOPOIHOM
MarHUTHOM TIOJIe

4.3.10 [IpaBuno Jlenna
NHAyKTUBHOCTD. SBnenwue CaMOMHTyKI1H. SC

4.3.11
CaMOWHTyKITUU

4.3.12 DHeprust MarHUTHOTO TOJISl KaTyIIKH C TOKOM

4.3.13 DNEKTPOMArHUTHOE T0JIe
Texnunueckue YCTpOMCTBA: TTOCTOSTHHBIE MArHWTHI,

4.3.14 AIIEKTPOMATHUTBHI, AIEKTPOIBUTATENh, YCKOPUTEHN dJIEMEHTAPHBIX
YaCTHII, HHAYKIIUOHHAS TICUb

4.3.15 [TpakTudeckue paboThl. V3yueHne MarHUTHOTO TOJIS KaTYIIKU




¢ TOKOM. HMcchnemoBanue nelcTBUS ITOCTOSIHHOIO MarHuTa Ha
paMKy ¢ TOkOM. MccnenoBaHue SBJIEHUS 3JIEKTPOMArHUTHOM

HHIAYKOWUN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

5.1.2

5.1.3

KoneobarensHas cucrema. CBoOogHbIEe KoJieOaHusl.
['apmonmnueckue kosnebanus. Ilepuon, yacroTa, amIMTyaa u
¢aza koseOaHui

[IpyxuHHBIA MassTHUK. MaTeMaTH4eCKUil MaSTHUK

VYpaBHeHHe TrapMOHHMYECKHX KojieOaHui. KuHemaruueckoe u

JANHaAMHUYCCKOC OIMMCAHUEC K0J1e0aTeIbHOrO JABWXKCHU A

5.1.4

[IpeBpamienue 5SHEPruuM NpU TAPMOHMYECKHX KOJEOAHUSX.
CBsi3p  aMIIUTYJbl  KOJEOAHUNM HMCXOTHOM BENUYMHBI C

aMIUTUTYIaMHU KOJIeOaHUH €€ CKOPOCTH B yCKOPEHUS

5.15

Konebartenbupiit  koHTYp. CBOOOAHBIE 3IIEKTPOMATrHUTHBIC
KoJIeOaHUsl B UACATHHOM KOJEOATEIbHOM KOHTYpE. AHAJIOTHS
MEXy MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU KOJeOaHUSIMHU.

®opmyna Tomcona

5.1.6

5.1.7

5.18

5.1.9

3aKOH COXpaHEHHsS JSHEPrHH B HJCATBHOM KOJeOaTeIbHOM
KOHTYpe

BeiHyXeHHBIE ~ MexaHMuyeckue — kojeOanus.  Pe3zonHaHc.
Pe3onancHas kpuBas. DBpIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHusI.

ITepemenHsbIil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOT0 TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE

S3HAYCHUC CUJIbI TOKA U HAITPAKCHUA

5.1.10

Tpanchopmarop. [IpousBoxacTBo, mepermadya U MoTpebiIeHHE
AIIEKTPUYECKOM  BHEPIUU.  ODKOJOTMYECKHE PUCKH  TpU
IPOU3BOJICTBE JNEKTPUUECKON SHEPIUU. Kynbrypa

HCIIOJIB30BAHUSA DJICKTPOSHEPTIUU B HOBCG)IHGBHOI;'I KHU3HHU

5.1.11

5.1.12

TexHuueckue ycTpoiicTBa: ceiicMorpad, IIEKTpUUYECKUH

3BOHOK, JIMHUHU 3JICKTPOIICpEaAayd

HpaKTquCKHC pa6OTBI. I/ICCJ'ICI[OBaHI/Ie 3aBUCHUMOCTU TICpUOJa
MaJIbIX KoJieOaHMi I'py3a Ha HUTH OT AJMHBI HUTHU W MacCChbI
rpy3a. I/ICCJ'IC,Z[OBaHI/IC NEpeMCHHOTO TOKa B HOCIHU U3
OCJICA0BATCIBHO COCIMHEHHBIX KOHACHCATOpa, KAaTYHIKU U

pesucropa




5.2

5.3

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

Mexanudeckue BOJIHBI, YCIOBUS pacnpocrpa”eHus. Ilepuon.

521 CKOpoCTh paclpoCTpaHeHUsI U JUIMHA BOJIHBL. [lomepeunsie u
MIPOJIOTBHBIC BOJIHBI
5.2.2 WNnTtepdepennus u nudpakuns MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp
5.2.3
3ByKa
DNIEeKTPOMAarHUTHBIE BOJIHEI. YcnoBus W3ITy9eHUs
5.2.4 AIIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanusi BeKTopoB E,
B © v B 2JIEKTPOMarHUTHOM BOJTHE B BAaKyyMe
CaoiicTBa AJIEKTPOMATrHUTHBIX BOJIH: OTpakeHHE,
5.2.5 nperoMIieHue, Moispu3anus, Judpakius, HHTEpPEepeHIus.
CKOpOCTB 3JIEKTPOMArHUTHBIX BOJIH
[Txamna 3JIEKTPOMATHUTHBIX BOJIH. [Ipumenenue
228 AIIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
[TpuHIMIBI paMOCBS3M W TEJICBUJACHUA. Pannosokarus.
o2 DJIeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl
TexHuyeckue YCTPOHCTBA:  MY3BIKAJIbHbIE  HWHCTPYMEHTHI,
5.2.8 yIbTPa3BYKOBAsl IMarHOCTUKA B TEXHUKE W MEAUIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neun
OIITUKA
[IpsmMonuHeiiHOE pacHpoCcTpaHeHHE CBeTa B OJHOPOIHOM
>31 cpene. Jlyu cBera
39 OtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeta. [loctpoenue
>3 M300pKEHHH B IIIOCKOM 3epKajie
[penommenne cBeta. 3aKkOHBI TMpPETIOMIICHUSI cBeTa. AOCOTIOTHBIN
>33 noKa3aresb MPEeTOMIICHHUS
IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHBI Yroyl IOJHOIO
>34 BHYTPEHHETO OTPaKEHUSI
5.35 Hucnepcust cBera. CnoxkHbIN cocTaB Oenoro ceera. L{Bet
ColOuparomue W pacceWBalOIIMe JMH3BL. TOHKas JIMH3A.
@doKkycHOE pacCTOSHHE W ONTHYECKas CHila TOHKOW JIMH3BL
5.3.6 [TocTpoenne m300pakeHU B COOMPAIONIUX W PACCEHBAIOIINX
nuH3ax. DopMmyna TOHKON JHH3BL YBEIWYECHHE, TaBAEMOE
JIMH30M1
5.3.7 [Ipenenbr IpUMEHUMOCTH TE€OMETPUIECKON ONITUKH
5.3.8 WNutepdepentius cBera. KorepeHTHbIE WCTOYHHKU. Y CIOBUS




Ha6JIIOI[CHI/I$I MaKCUMYMOB u MHWHUMYMOB B
UHTEeP(EPEHIIMOHHOW  KapTWHE  OT  JBYX  CHH(]a3HBIX

KOTCPCHTHBIX HCTOYHUKOB

Hudpakuus csera. Judpakumonnas pemérka. YciaoBue

5.3.9 HAOMIO/IEHUsT  TJaBHBIX ~ MAaKCUMYMOB  NpHU  NaJCHUU
MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEHIETKY
5.3.10 [Tonsipuzanust cBera
TexHuueckue yCTpoiCTBa: OYKH, Jyna, ¢oToarnmapar,
5311 MPOCKIIMOHHBIN ammapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TIOJISIPOU]T
[Tpaktuyeckue pabothl. Mi3MepeHue mokaszarens MpeIoMIICHUS.
5.3.12 HccnenoBanue CBOWCTB M300pakeHuid B JimH3aX. HaOmroneHue

JUCIICPCHUHN CBCTA

BJIEMEHTGHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['panutpt NPUMEHUMOCTH KJIACCHYECKOM MEXaHHKH.
[TocTtynatel  TeOpUHM  OTHOCHTEIBHOCTH: HHBAPHAHTHOCTH
o1 MOJIyJISI CKOPOCTH CBETa B BaKyyMe, IIPUHIIUI OTHOCUTEIHLHOCTH
OliHITeHA
° OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHUEe BPEMEHHU U
0.2 COKpAIEHNE JTTHHBI
6.3 OHeprus ¥ UMIyJbC CBOOOAHON YaCTHUIIBI
CBsi3p Macchl C DHEPrUel W MMITyJIbCOM CBOOOJHOM YaCTHIHI.
0.4 DHeprus 1Mokosi CB0O0OIHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
RJIEMEHTBI KBAHTOBO! OIITUKH
®otonbl. Popmyna Ilnanka cBs3u sHepruum (oToHa C €ro
rd 4acTOTOW. DHEPTUs U UMIYJIbC POTOHA
OtkpbiTe U uccnenoBanue (ortorpdexra. Onbitel AT
2 CroneroBa. 3akoHbI poTodddexTa
7.1 VpaBHenne OitHmrediHa a8 ¢otosddekra.  «KpacHas
713 rpanuna» Gorospdexra
7.1.4 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.15 XUMHYECKOE JEHCTBUE CBETA
TexHuueckue  ycTpoiicTBa:  (OTO3IEMEHT,  (POTOJATUHK,
716 COJTHeuHas GaTapes, CBETONO
CTPOEHHME ATOMA
"2 721 Monens atoma Tomcona. OnbiThl Pesepdopma mo




7.3

HCCIICAOBAHUIO CTPOCHUS aTOMa. HnaHeTapHaﬁ MOACIIb aTOMa

[Tocrynarel bopa. M3nyuyenune u morsouieHue (pOTOHOB NpU

7.2.2 MepexoJie aroMa ¢ OAHOIO YPOBHSI SHEPruU Ha JIpyroi. Bumsl
cnekTpoB. CIIeKTp ypOBHEN SHEPruu aToMa BO0poAa
BonHoBeie  cBoiictBa  yactull. BosHbsl  nge  bpois.
7.2.3 KopmyckynsipHo-BonHOBO#M nyanusm. Judpaknus 371eKTpoHOB
Ha KpHUCTaJ1ax
CHoOHTAaHHOE€ U BBIHYXKJCHHOE WU3JIydyeHUEe. YCTpPOMCTBO U
r24 IIPUHLMI PaGOTHI Ja3epa
Texnuueckue YCTPONCTBA: CIEKTpaIbHBIN aHanus3
725 (cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP
7.2.6 [TpakTueckue padboTsl. HabmoaeHne TuHeRYaToro cnekTpa
ATOMHOE A1PO
7.3.1 MeTo/1p1 HAONIIOIEHUS ¥ PETHCTPAIIH SJIEMEHTAPHBIX YACTHI]
OtkpeiTie  paawoakTuBHOCTH. OmnbiTel  Pesepdopma 1o
OTIPENICNICHUIO0 COCTaBa pPaJHoOaKTUBHOrO u3iyueHus. CBoiicTBa
732 anbga-, 6era-, raMMa-u3IydeHus. BiausHue pagrioakTHBHOCTH Ha
JKUBBIE OPTaHU3MBI
OTkpeiTHE TIPOTOHA W HeWTpoHa. HykionHas monenb sjapa
7.3.3 ['eitzenOepra — MBanenko. 3apsia sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl
Anbda-pacniaf. DJIEKTPOHHBIM M TMO3UTPOHHBIA OeTa-pacmaj.
34 I"amMMa-m3TydeHne. 3aK0oH paaloaKTHBHOTO paciasa
DHeprusi CBsS3M HYKIOHOB B siape. fnepubie cuibl. Jledekt
7.3.5
MAacchl Aapa
7.3.6 S nepuble peakuuu. [lenenvie u cuHTE3 SAEP
Snepusiii  peaktop. Tepmosimepnsiii cuaTe3. [IpobGrembr u
7.3.7 MEPCHEKTUBBl SAECPHONW IHEPTreTUKHU. DKOJIOTHUYECKUE ACTIEKThI
AIEPHON SHEPTETUKH
DJIeMEHTapHbIE YaCTULBI. OTtkpeITHE IIO3UTPOHA.
738 @dyHIaMeHTaNbHbIE B3aUMOICHCTBHS
TexHuueckue yCTpOMCTBA: J0O3UMETp, Kamepa Bumbcona,
739 SJIEpHBIN peakTop, aTOMHass bomOa
[Ipaktuueckue pabotel. MccnenmoBanue TpekoB dYacTIl (1O
7310 roTOBBIM (poTorpadusim)
OJIEMEHTHI ACTPOOU3UKU
8.1 Bun 3Bé3nnoro neba. Co3Be3ausi, spkue 3BE3BI, TJIAHETHI, UX




BUAMMOC ABHUKCHHUC

8.2

Conneunas cucrema. Ilnanersr 3emHoi rpynmnbl. IlnaneTsi-
TMTaHThl U UX CIIyTHUKH, KapJMKOBBIC IIAHETHL. Maible Tena

CoHEYHOI CUCTEMBI

8.3
8.4

8.5

8.6

Comnre, hotocdepa u armochepa. ColHeUHass aKTUBHOCTh
Ucrounuk sneprun CosiHIA U 3BE3NT

3BE3/1bI, WX OCHOBHBIE XapAKTEPUCTUKH: Macca, CBETUMOCTD,
pamuyc,  TeMieparypa, HMX  B3aUMOCBS3b. Junarpamma
«CHEKTPAJIBHBIA  KJIacC — CBETUMOCTb». 3BE3Abl  IJIABHOU
IOCJICIOBATEIIFHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTBY JIJIA

3BE3/1 IJIaBHOU TIOCJICA0BATCIIBHOCTHU

Buytpennee crpoenue 38&31. CoBpeMeHHbIE TPEICTABICHUS O

MPOUCXOXKIEHUU U 30O CoJlHIa U 3BE3/1. DTambl )KU3HU 3BE3]

8.7

8.8

8.9

Mneunsiii [lyTs — Hama [anaktuka. CnupalibHas CTPYKTypa
["anakTuku, pacnpeneneHue 38€31, raza u npuid. [lonoxenue u
memkenne Comnnma B [amaktuke. Ilimockas um cdepuueckas

nojcucTeMsl ['anakTuku

Tunel ranakTuk. PaguoranakTuku U KBasapsl. UEpHBIE IBIPHI B

sapax rajlakTHuK

Bcenennas. Pacmmpenue  Bceenennoif. 3akon  XaOo6ua.
Pasz0eranue ramaktuk. Bo3pact u paauyc Bcenennoil, teopus
bonpmioro  B3peiBa.  Mogens  «ropsuer  BceneHHOI».

PenukToBOE n3iydeHue

8.10

Macmrabnas ~ crpykrypa  Bcenennoil.  MeraranakTuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUHU




