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IHOSACHUTEJ/IBHAS 3AIINCKA

[TporpamMma no uzrke 6a30BOro ypoBHsI Ha YPOBHE CpeJHETO obmiero oopa3oBaHus pa3padboTana
Ha OCHOBE IMOJIOKEHUH M TpeOOBaHU K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHON MPOTrPaMMBl,
npencraBieHHEIX B PI'OC COOQO, a Takxke ¢ yuérom QenepanpHoi pabodeil mporpaMMbl BOCITUTAHUS U
KOHIETIIINKA TIperoAaBanus ydeOHoro mpenmera «@Pu3mka» B 00pa30BaTENbHBIX OpPTaHU3AIMIX
Poccuiickoit ®enepannu, peaan3yomUX OCHOBHbIE 00pa30BaTeIbHbBIC TPOrPAMMBI.

CopepxkaHne MporpaMMbl MO (U3MKE HAMpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYIHON
KapTuHB Mupa oOydatomuxcs 10—11 xmaccoB mpu oOydeHnn ux ¢puzrke Ha 6a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JMYHOCTHBIM, MPEAMETHBIM M METAalpeIMETHBIM pe3ylbTaTaM OOYy4YEHHUs, a TaKxKe
YYUTHIBA€T HEOOXOAMMOCTh PEaTH3aIllii MEXIPEAMETHBIX CBs3el (PHU3UKK C €CTECTBEHHO-HAYyYHBIMU
yueOHBIMU TIpeiMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE LIENH U3y4YCHUs] PU3UKH HA YPOBHE CPEIHETO
obmiero o0pa3oBaHHWs, IUIAHUPYEMbIE pPE3yJNbTaThl OCBOCHHsI Kypca (U3MKH: JMYHOCTHBIC,
MeTanpeaMeTHbIE, TpeMETHEIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢u3MKe BKIFOYAET:

e [JIaHUpyeMbIe pe3yJibTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM YHCIE

MPEeIMETHBIE PE3YJIBTATHI M0 T'0JIaM 00YUYCHUS;

e cojaepxaHue yueOHOro npeamera «Pusnkay mo rogam o0ydeHus.

O®u3nka Kak Hayka O HamOoJiee OOIMIMX 3aKOHAX TPUPOABI, BHICTYNAas B KadyecTBe y4eOHOTO
mpeaMeTa B IIKOJE, BHOCHT CYIIIECTBEHHBIM BKIAJ B CHCTEMY 3HAaHHH 00 OKPYXKaroIleM MUpe.
IIkompHBIA Kypc (QU3MKH — CHCTEMOOOpa3yIONMK Al €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIBKY (PH3UUECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUMN, N3y4aeMbIX XUMHECH, OMOJIOTHEH,
¢usngeckoii reorpadueii u actpoHoMuei. Micronp3oBaHe 1 aKTUBHOE ITPUMEHEHUE PU3NIESCKUX 3HAHUIMA
OTIpeJieNIIeT XapaKTep W Pa3BUTHUE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEePreTHKH, TPAaHCIOPTa,
OCBOCHHA KOCMOCa, IOJTYYCHUSA HOBBIX MATCpHAJIOB C 3aJaHHLBIMH CBOWCTBAMH H ApyTHux. H3y‘ICHI/Ie
(hM3MKH BHOCUT OCHOBHOM BKJIaJl B (DOPMHUPOBaHNE €CTECTBEHHO-HAYYHON KaPTHHBI MUpa 00yJarOIiXcs,
B (QOpMHpOBaHHE YMEHHI NPUMEHSATh HAYYHBIH METOJ[ MO3HAHWs TPU BBINOJHEHHH WMU YYeOHBIX
HCCJIEI0BaHUN.

B ocHOBY Kypca Qu3uKu A1l YPOBHS CpeIHETro 00IIero o0pa3oBaHus MIOJIOKEH Pl HIeH, KOTOphIe
MOKHO pacCMaTpHBaTh KaK MPUHIIMITEI €T0 MOCTPOSHUSI.

Hoes yenocmuocmu. B COOTBETCTBHM C HEM Kypc SBIISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepual W3 BCEX pa3/enoB (U3MKM, BKIIOYAET KaK BOIPOCH KIACCHYECKOH, Tak |
COBpEeMEHHO! (hU3HKH.

Hoesn cenepanuzayuu. B cOOTBeTCTBUM C HeW MaTepuas Kypca GU3MKH OOBEAMHEH BOKDPYT
¢usnueckux Teopuidl. Bemymum B Kypce sBisieTcs (GOpMUpOBaHHE MPEACTABICHHA O CTPYKTYpPHBIX
YPOBHSIX MaTEpPHH, BEILIECTBE U IOJIE.

Hoess cymanumapusayuu. EE peanuzanms mnpeamnonaraeT HCMOIb30BAHUE T'yMaHUTApHOTO
MoTeHInaNa (GU3NIECKON HAyKH, OCMBICIIEHUE CBSA3H Pa3BUTHA (GU3NKU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PCHUYCCKUMHA, HPABCTBEHHBIMHA 1 OKOJIOTHYCCKUMU HpO6J'IeMaMI/I.

Hoes npuxnaonou nanpasnennocmu. Kypc pusnku npennosaraetT 3HaKOMCTBO C ITUPOKUM KPYTOM
TEXHHUYCCKHUX U TCXHOJIOTHYCCKUX HpI/IHO)KeHI/Iﬁ N3Yy4YCHHBIX TeOpI/Iﬁ M 3aKOHOB.

Hoes sxonoeusayuu peannsyercsi TOCPEACTBOM BBEJICHHS JJIEMEHTOB COJCPIKaHUsI, TOCBIAIIEHHBIX
9KOJIOTHYECKHM Tpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHUKM M TEXHOJIOTHUH, a
TaKxe 00CyXIeHHs MpoOieM paloHaTBFHOTO IPUPOJONOIB30BAHMS U SKOJIOTHIECKOH OE30MacHOCTH.

Crep>KHEBBIMH dJIEMEHTaMU Kypca (DM3MKH Ha YPOBHE CpeJTHEro OOIIero oOopa3oBaHUsl SBISIFOTCS
¢usnueckue teopun (HopMHpOBaHUE MPEACTABICHHH O CTPYKTYpE MOCTPOEHHS (PHU3MUYECKOH TeopuH,
poM pyHAaMEHTANBHBIX 3aKOHOB U MPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSIX O IPUPOJE, TPaHNIax
MIPUMEHUMOCTH TEOPHIA, IJISI ONTMCAHHSI €CTECTBEHHO-HAYUHBIX SIBJICHUHN M MPOLIECCOB).



CHCTEeMHO-/ICATENILHOCTHBI TIOAX0J] B Kypce (H3MKH pealn3yercss MpexJIe BCero 3a Cuér
OpraHu3aliy YKCIIEPUMEHTAIBHOM NesTenbHOCTH o0yvaromuxcs. J{is 6a3oBoro ypoBHs Kypca Gu3nku —
9TO UCTONB30BaHUE CUCTEMBI (PPOHTATIBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOpHBIX padorT,
KOTOpbIE B MporpaMMe Mo (us3uke o0beAMHEHBI B OOILIMI CMHMCOK YYEHHYECKUX MPaKTHYECKHX PadoT.
Boiienienne B yka3aHHOM TiepedHe JabOpaToOpHBIX PadOT, MPOBOJMMBIX JUIS KOHTPOJS W OIICHKH,
OCYIIECTBISIETCSl YYACTHUKaMU 00pa30BaTeNbHOTO MpoIiecca UCXOs U3 0COOCHHOCTE! MIIaHUPOBAHHS U
ocHamieHus: kabOunera ¢(usuku. [Ipm sTOM oObOecmeumBaeTcsi OBJaJeHHE OOYYAIOUIMMUCS YMEHUSIMHU
MPOBOJIUTh KOCBEHHBIC M3MEPCHUs, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEIUYMH U MOCTAHOBKY
OTIBITOB IO MTPOBEPKE MPEITI0KCHHBIX THITOTE3.

Bonpiioe BHUMaHHE yIENSETCS PEIICHHIO PacYETHBIX M KayeCTBEHHBIX 3amad. [Ipu stom s
pacu€THBIX 3aJady MPHOPUTETOM SIBJISIIOTCA 3aJaud C SBHO 33JaHHOH (PU3MYECKOil MOJEIbIo,
TIO3BOJISIONIIE IPUMEHSATh H3YYCHHBIE 3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjielia Kypca, Tak U
UHTETPUPYS 3HAHHS U3 Pa3HBIX pa3aesoB. /s KaueCTBEHHBIX 3aa4 IPHOPUTETOM SIBJISIFOTCS 3aJaHUs Ha
00BsICHEHHE TPOTeKaHMs (HU3MYSCKUX SBJICHHNA M IPOLIECCOB B OKPYXKAIOUICH XHU3HHU, TpeOyroIue
BbIOOpa (HM3UUECKON MOJIEITH [T CUTYallui MPaKTHKO-OPUCHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanmsamu PI'OC COO x MaTepuanbHO-TEXHHYECKOMY O0eCIedeHUI0
y4eOHOoro rnporecca 0a30Bbli ypOBeHb Kypca (PM3MKH Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus JOKEH
U3y4yaThbCs B YCIOBHSIX MPEIMETHOrO KaOWHeTa (U3UKH WM B YCIOBHSX WHTEIPHUPOBAHHOTO KaOMHETA
MPEIMETOB  €CTECTBEHHO-HAYYHOTO IMKiIa. B kabmHere (M3WKK MODKHO OBITH HEOOXoauMoe
nabopatopHoe 00OpYIOBaHHE il BBHINOJHEHUS YKa3aHHBIX B TporpamMMe Mo (PH3MKE YUYEHHYECKHX
NPaKTUYECKUX PadOT U AEMOHCTpAIIMOHHOE 000pyJ0BaHHE.

JlemoHcTpaluonHoe o0opyaoBaHue (POPMUPYETCS B COOTBETCTBHM C MPUHIIMIIOM MHUHHMATBHOM
JIOCTAaTOYHOCTH M O0ECMEeUUBacT IMOCTAHOBKY IIEPEUUCICHHBIX B IMporpaMMe Mo (U3MKE KIIOYEBBIX
JIEMOHCTpALIMil  JJIsl  WCCIEIOBAHUS M3y4yaeMbIX SIBJIEHMA MW MHPOLECCOB, OSMIUPUUYECKUX U
(byHAaMEHTATIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlabopatopHoe 000OpyIOBaHHE JJISl YYCHHYECKUX MPAKTHUYECKHX paboT (GopMHUpyeTcss B BHJC
TEMaTUYeCKUX KOMIUICKTOB M O0ecleunBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYX OOYYaIONIMXCA.
TemaTHuecKue KOMIUIEKTHI JIAOOPaTOPHOTO 000pYI0BaHUS TOJDKHBI OBITH MOCTPOSHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUN aHAJIOTOBBIX U IIU(QPOBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX H3MEPHUTEIILHBIX CHCTEM B
BUjIe IU(PPOBBIX JIAOOPATOPHH.

OCHOBHBIMH LIEJISIMU H3Y4eHHsI (PU3HUKU B 001[eM 00pa30BaHUU SIBIISIOTCSL:

e (QopMupOBaHHE HMHTEpPECa M CTPEMIICHHS OOYYAIONIMXCS K HAyYHOMY H3YYCHHIO MPHUPOIHI,

Pa3BUTHE MX MHTEIUICKTYaJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH;

e pasBUTHE TNPEACTABICHUA O  HAYYHOM  METOJAC TO3HaHWs W (HOPMHPOBAHHUE
HCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SBJICHUSIM;

e (hopMUPOBAHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3yueHHs] OCHOB CTPOCHUSI MaTEPUU
U QyH/IaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opMupOBaHHE yMEHHH OOBSCHATH SBJICHUS C WCIOJb30BaHMEM (U3MYECKUX 3HAHUN WU
HayYHBIX JI0Ka3aTeIIbCTB;

e (opMHpOBaHUE TPEICTABICHUN O PONM (U3MKH JUIS Pa3BUTHUS APYIUX €CTECTBEHHBIX HAayK,
TEXHHUKU M TEXHOJIOTHH.

JocTmkeHne 3THX Ienell o0ecrieunBacTcsl pelieHHeM CIICeIYIONHMX 3a1ad B Mpolecce H3ydeHUs

Kypca (pU3HKU Ha YPOBHE CPETHETO OOIIET0 00pa30BaHUS:

e npuOOpeTeHUE CUCTEMBI 3HAHUH 00 00IMINX PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAs MEXaHHKY, MOJICKYJSIPHYIO (HU3UKY, DJICKTPOJAMHAMHKY, KBAaHTOBYIO (U3UKY H
JJIEMEHTHI acTPO(PHU3HUKH;

o (GopMUPOBAaHHE YMEHHI MPUMEHSITh TEOPETUUYECCKHE 3HAHUS Ui OOBSICHEHUS (U3NYSCKUX
SIBJICHUH B MIPHUPOJIC W JUTS NPUHATHS PAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KU3HMU;

® OCBOGHHME CIIOCOOOB PEIICHMS Pa3IMYHBIX 33/Ja4 C SBHO 3aJaHHON (HU3MYECKOH MOJEIBIO,
3a1ad, MOAPa3yMEBAIOLINX CAMOCTOATENFHOE cO3AaHue (U3MYECKOW MOAETH, aaeKBAaTHOM
YCIIOBHSIM 3a/1au¥;

e [OHMMaHWe (HU3MYECKHX OCHOB ¥ TIPUHIMIOB JIEHCTBUS TEXHUYECKUX YCTPOHCTB WU
TEXHOJIOTHUYECKHX TPOIECCOB, UX BIHSHUS HA OKPYKAIOIIYIO CPEY;



® OBJIAJCHAE METOJAaMH CaMOCTOSTENBHOIO IUIAHUPOBAHWUS W TPOBENCHHS (QH3MUYECKHX
JKCTIIEPUMEHTOB, aHalli3a W WHTepIpeTanuy HHQOpMAaIuu, ONpelesieHHUs JTOCTOBEPHOCTH
MOJYYEHHOTO Pe3yNbTaTa;
® CO3/IaHUC YCIIOBUHM JUIS pa3BUTUS YMEHHH NPOEKTHO-UCCIICIOBATEIBCKONW, TBOPUYECKOM
JICSATEIILHOCTH.
Ha usydenue ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE CPEAHETO OOIIETo 00pa30BaHUS OTBOJUTCS
136 wacoB: B 10 kimacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 aca B HEZIEIIO).
IIpemmaraeMerii B mporpaMme 1o (GU3MKE IepeueHb JabOpaTOPHBIX W IMPAKTHICCKUX PadOT
SIBIIICTCS PEKOMEH/IOBAaHHBIM, YUYHTE/b JIeJacT BHIOOp MPOBEIEHUS JIaOOPATOPHBIX PabOT M OMBITOB C
y4€TOM MHIAMBHIYAIBHBIX OCOOCHHOCTEH 00yYarOIIXCsl.



COJEPXAHUE OBYYEHUSA

10 KJIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI0 MO3HAHUS
O®u3uka — Hayka o mnpupone. HayuHnble MeTompl IO3HAaHUS OKpyKawouero wmupa. Poib

SKCIIEPUMEHTA M TEOPHH B MPOIECCE MTOZHAHMS IPUPOJIBL. DKCIIEPUMEHT B (PH3HKE.
MopnenvpoBanre GU3NIESCKUX ABJICHUIA U porieccoB. Hayunble rumnoTe3sl. Guznyeckue 3aK0HbI U
Teopuu. [ paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [ [pHHINI COOTBETCTBHS.

Ponp 1 MecTo ¢u3nku B pOpMHUPOBAHNN COBPEMEHHOW HAYYHOW KapTHHBI MHPA, B MPAKTUIECKON
JIeATEeITLHOCTH JIIOJICH.

Jlemoncmpayuu

AHanorossle 1 U POBbIE H3MEPHUTETHHBIE TPUOOPHI, KOMITBIOTEPHBIE TATIUKH.
Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexaanueckoe nBmxkeHre. OTHOCHTENBHOCTh MEXaHHYECKOTO IBIKeHWs. Cucrema OTCYETA.
TpaexTopusi.

Ilepemernienne, CKOpOCTh (CpeHss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHUaIbHON
TOYKH, UX TTPOEKIINU Ha OCH CUCTEMBI KoopauHaT. CIo)KeHHe ITepeMeIeHI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSAMOJMHEWHOE JaBrKeHWe. ['padukm 3aBHCcHMOCTH
KOOPJIUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MIEPEMEIIICHUS MaTCPHAILHON TOUKHU OT BPEMEHH.

CBo0OoHOE TIajicHue. Y CKOpeHHe CBOOOTHOTO MaCHUS.

KpuBonuneitHoe nBuwxkeHue. [[BrkeHue MaTEpUAbHONM TOUKH IO OKPY>KHOCTU C MOCTOSIHHOU IO
MOJIYJIFO CKOPOCTBIO. YTJOBas CKOpPOCTb, JMHEHHAs CKOpOCThb. l[lepuojg u dacTora OOpaIICHUS.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.

TexHUYecKre YyCTPOWCTBA W NPAKTUYECKOE NPUMEHEHHE: CIHIOMETp, IBW)KEHHE CHapSJIOB,
IENTHbIE U peMEHHBIE TIepeIadn.

Jlemoncmpayuu

Moenb CHCTEMBI OTCUETA, WILTIOCTPAITUS KHHEMATHUECKUX XaPAKTEPUCTUK JTBKCHUS.

[IpeoOpazoBanue MBMKEHHN C HCIIOJIB30BAHUEM TMPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTRE.

Habnronenue apmkeHus Tea, OpOIIEHHOTO MO/ YIIIOM K TOPU30HTY U TOPU3OHTAIBHO.

Nzmepenne yckopeHusi CBOOOIHOTO TaIeHUsI.

Hampapnenue cKOpoCTH IPH IBHKEHHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

Nzydenne HepaBHOMEPHOTO ABMKEHUS C IIEJIBIO OMPEIEIeHNsI MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHONICHUS MEXIY NyTAMH, MPOWJSHHBIMH TEJIOM 32 IIOCIE0BATEIbHBIS
paBHBIE TIPOMEXKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBI)KCHHHM C HAYaJIbHOH CKOPOCTBHIO, PaBHOM
HYJTIO.

N3yuenue ABMKEHUS IIAPUKA B BI3KOU XKUAKOCTH.

M3yuenune ABMKEHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocutenbHocTH ["anmuies. IlepBeiii 3akon HeiloToHa. WHepruanbHble CHCTEMBI
OTCYETA.

Macca Tena. Cwra. [puamum cyneprmosunuu cuil. Bropoit 3akoH HeloToHa i1 MaTepHalbHOM
Touku. Tperuit 3akoH HproTOHA [U1s1 MaTepuanbHBIX TOYCK.

3akoH BceMupHoro tarorenus. Cuina Tsoxectu. [lepBast kocMuueckasi CKOPOCTb.

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

Tpenve. Bunsl Tpenns (mokos, ckoibkeHus, kadenus). Cuia tpenus. Cyxoe tpenme. Cuia
TPEHHS CKOJKKEHUS U cHiia TpeHus mokos. Koaddurment tpenus. Cria CONpOTHBICHUS NPU JBUKCHUN
TeJa B KHUIKOCTH WJIH rase.

[MocrynaTenpHOE U BpanaTesIbHOE JIBHKCHUE a0CONIOTHO TBEPIOTO Tea.

MOMEHT CUJIBI OTHOCUTENBHO OCH BpaleHus. [lneuo cunel. Y cnoBus paBHOBeCHs TBEPIOTO TeNa.

Texauueckue YCTPOﬁCTBa nu OPaAKTUICCKOC MNPUMCHCHHUC! INOJUIMITHUKH, JABHXXCHHC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu



SIBneHne MHEPIUU.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIINX Tel.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehOpMaITi.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U MaJCHUU.

CpaBHeHHE CHJI TPEHHUS TIOKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcioBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

N3yyenne nBukeHus1 Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOLIMX B IPY)KHHE U PE3MHOBOM 00pasle, OT
ux nedopMarum.

Uccnenosanue yciioBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOLIEr0 OCh BpalllCHUSI.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

HNmmynec MaTepuaibHOM TOYKM (Tena), CUCTEMBl MaTepHalbHBIX TOueK. Mmmynsc cumsl u
M3MEHEHHEe UMITyJIbCa Tela. 3aKOH COXPAaHEHUs UMITyNbca. PeakTHBHOE IBHKEHUE.

Pabora cuitbl. MOIITHOCTE CHITHI.

Kunerndeckas sHeprusi MaTepuaibHOU TOUKH. TeopemMa 00 N3MEHEHNN KHHETHYECKOW YHEPTHH.

[MorenumanbHas sSHeprus. [loTeHUIManbHas dHEPrus yHpyro AeGOpMUPOBAHHOW MPYKUHEI.
IloTrenumanbHas sHEprys TesIa BOJIN3U MOBEPXHOCTH 3eMJIIH.

[ToreHunanbHbpIe ¥ HEMOTCHUMAIBHBIE CHIIbl. CBsI3b paOOTHI HEMTOTEHIUANBHBIX CUII C U3MCHEHUEM
MEXaHUYECKOW SHEPTHH CHCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHNUECKOW SHEPTHUH.

Yapyrue u Heynpyrue CTOIKHOBEHUSL.

TexHn4YecKkre yCTpOICTBa U MPAaKTUYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET,
JIBUKEHHE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHHUE.

Ilepexo MOTEHIMATEHON YHEPTUN B KHHETHUECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuyeHne aOCOIIOTHO HEYNIPYToro yaapa ¢ MOMOIIBIO IBYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3W pabOTHl CHJIBI ¢ W3MEHEHHMEM MEXaHWYECKOH 3HEpruM Teja Ha NpHMeEpe
pacTsDKEHHUs] pe3MHOBOIO XKTyTa.

Pasnen 3. MouiekynsipHasi puzuka 1 TEpMOAHHAMMKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE ITOJIOKEHUS MOHCKyanHO-KHHeTquCKOﬁ TEOPUU U HUX OIBITHOC o0OocHOBaHHE.
bpoyHoBckoe nBwkenue. duddysus. Xapaktep ABMKECHHS W B3aUMOJICHCTBUS YaCTHI[ BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUAKOCTEH M TBEPABIX TN U OOBSCHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX
Mozeneit. Macca u paszmeps! Mosnekyi. KonmdaectBo Bemectsa. [locrostaras ABoraapo.

Temnosoe paBHoBecue. Temrepatypa u e€ usmepenue. [llkana remnepatyp Llenscus.

Mopens wuaeanpHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOpHHU
UACANBHOrO Taza. AOCOMIOTHas TemIeparypa Kak Mepa cpeJHeidl KWHETHYEeCKOW SHEPruH TEIIOBOrO
JnBwxkeHnd vactul rasa. Illkana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHHEe MeHneneeBa—
Kunaneiipona. 3akon /lanerona. M3onporecchl B M€anbHOM T'a3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'padmueckoe npencTaBaeHrne H30MPOLECCOB: U30TEPMA, H30X0pa, n300apa.

Texaudeckue yCTpOHUCTBa U MPAKTHIECKOE PUMEHEHHE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BeIlecTBa, (HoTOrpaduu MOJIEKYNl OpraHuYecKuX
COEIMHECHUIM.

OnbITe! 10 U GY3UN KUIKOCTEH 1 Ta30B.

Mopens OpOyHOBCKOTO IBHXKECHUSL.

Mogens onsita lllTepHa.

OnbIThI, JOKA3bIBAIOLIHE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOI'O B3aUMOAEHCTBHS.

Monens, HILTIOCTPUPYIONIAs IPUPOAY NAaBICHHS ra3a Ha CTEHKH COCY/a.



OnBITHI, WILTIOCTPUPYIOIIUE YPAaBHEHNE COCTOSIHUS UACATHHOTO Ta3a, U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Omnpe/enieHre Macchl BO3/yXa B KJIACCHOW KOMHATE HAa OCHOBE W3MEPECHHH 00BbEMa KOMHATHI,
JIaBJICHHA U TEMIIEpAaTyphl BO3IyXa B HEU.

HccnenoBanue 3aBUCHMOCTH MEXy IapaMeTpaMu COCTOSIHUS Pa3pe’KEHHOT0 Tasa.

Tema 2. Ocrosbl mepmoouHaAMUKU

TepmoauHamuueckasi cucteMa. BHYTpeHHsISI SJHEPrusl TEPMOAMHAMUUYECKON CHUCTEMBI U CIIOCOOBI
e€ mamenenns. KommuecTBo TerioTel U paboTta. BHyTpeHHSST SHEPrus OAHOATOMHOTO HealbHOTO rasa.
Buasl Temmonepenaun: TEIIONPOBOIHOCTb, KOHBEKIMS, U3ydeHUe. Y enbHas TEIIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI pH TEILIONEPEaAUE.

[Tonsitne 06 ammabatHOM mpouecce. [lepBblii 3akoH TepMmoanHamuKkH. [IpuMeHeHHE MEpBOTO
3aKOHA TEPMOJWHAMUKH K M3omporeccaM. | padndeckas nHTEpripeTanus padboTHI raza.

Bropoii 3akon TepmoauHaMuku. HeoOpatuMocTh poIeCCOB B IPUPOJIC.

TemnoBbie MamuHbL. [IpuHOMIBL OeicTBUS TemoBeiXx MamuH. [IpeoOpa3oBaHus SHEpruu B
TeIUIOBbIX MamnHax. Koaddumment mone3noro neictBus TtermaoBod Mammebl. Lukn Kapao m ero
KOX(PGUITUEHT TIONE3HOTO EHCTBHS. DKOIOTHUECKHE TPOOIEMBI TeTTIOIHEPTETHKH.

TexHu4yeckre ycTpoWCTBAa M IpPaKTHUYECKOe INPUMEHEHHWE: JBHUraTellb BHYTPEHHEro CropaHus,
OBITOBOM XOJOAUIBHUK, KOHIUIIHOHED.

Lemoncmpayuu

H3menenne BHyTpEHHEH YHEPTUH Tejla MPH COBEPIICHUH PabOThl: BBUIET MPOOKU M3 OYTBHUIKH MO
JNEHCTBUEM  CXKATOrO  BO3AyXa, HarpeBaHue dS¢upa B JaTYHHOH TpyOke TyTEM  TpEHHUS
(BumeogeMoHCTpaIHs).

W3Menenue BHyTpeHHEN aHepruu (TeMnepaTypsl) Teja Npu Tersionepeade.

OnbIT M0 aAnabaTHOMY PACHIMPEHUIO BO3MyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, [BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanusa eeujecmea. Pazogvie nepexoovl

[lapooOpa3oBanne u kKoHaeHcanus. McmapeHnwe um kumneHne. AOCONIOTHAS W OTHOCUTENbHAs
BIXHOCTh BO3Myxa. HacellmeHHbI map. YxpenmpHas Temiota mNapooOpa3oBaHHs. 3aBHCUMOCTb
TEMIIEPaTyphl KUIIEHUS OT JTaBICHHUS.

Teépmoe teno. Kpucrammuaeckne n amopdHbIe Tella. AHA30TPOIHS CBOWCTB KPUCTALIOB. JKuakue
kpuctauibl. CoBpeMeHHble MaTtepuaibl. [1naBnenue u KpucTau3auus. Y JenbHas TEIIoTa IUIABICHHUS.
CyO6mmmartusi.

YpaBHEeHHE TETIOBOTO OalaHca.

TexHuuecKue yCTpONUCTBA U MPAKTUYECKOE MMPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KAIOPUMETP,
TEXHOJIOTHH MOyYEHHsI COBPEMEHHBIX MaTepPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX HApPOB.

Kumnenve npy NOHWKEHHOM JIaBICHUU.

Croco0bI M3MepeHUs BIIAYKHOCTH.

Habmionenue HarpeBaHus 1 IJIABJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, rabopamophule pabomol

M3mepenne oTHOCUTENBHON BIaXKHOCTH BO3yXa.

Pa3nen 4. DnekTpoaHaAMHKa

Tema 1. Inekmpocmamuxa

OnexTpu3anug Ten. DIeKTpUdecKuil 3apan. J[Ba Buaa aiexTpudeckux 3apsanoB. lIpoBomHukw,
JUDJIEKTPUKH U MOTYTIPOBOAHUKH. 3aKOH COXPAHEHUS DIIEKTPUUECKOTO 3apsja.

Bzanmogpeiicteue 3apsamoB. 3akoH Kymona. TodeuyHBIH 3IEKTPUUSCKUAN 3apsii. DIEKTPHUECKOE
nosie. Hanpspk€HHOCTH 3eKTpUuyuecKoro nojs. [I[puHImMn cyneprno3uiun dJIeKTpUdecKux mosiei. JIlnauu
HaNpPsKEHHOCTH JEKTPUIECKOTO TOJIS.

Pabora cun snekrpoctatnueckoro mnonsd. Ilotennman. PazHocts moreHuuanos. [lpoBogHuku u
JUBJIEKTPUKHU B DJIEKTPOCTATHUECKOM IToJie. JIU3IeKTpudecKast IpOHULIAEMOCTb.



OnektpoémMKocTh.  KoHmeHcaTop.  DNEKTpOEMKOCTh  IUIOCKOTO  KOHACHCATOpa.  DHEPIHs
3apsLKEHHOTI0 KOHIEHCaTopa.

TexHn4yeckue yCTpPONMCTBA W MPAKTUYECKOE TPUMEHEHHE: 3JEKTPOCKOI, 3JEKTPOMETP,
9NEKTPOCTATHYUECKAs 3allUTa, 3a3eMJICHHE DJIEKTPOINPHUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN almapar,
CTpYHHBII NpUHTED.

Jlemoncmpayuu

YCcTpOoKCTBO U MPUHLUIT AEHUCTBUS JIEKTPOMETpA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEI.

DNEKTPUUYECKOE TTOJIE 3aPSDKEHHBIX TEI.

IIpoBOHUKH B AJIEKTPOCTATHUECKOM TOJIE.

OnekTpocTaThyeckas 3amuTa.

JWANeKTpUKH B JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOTO KOHIEHCATOpa OT MJIOLIAAN IUIACTHH, PACCTOSTHUS MEXIY
HUMH U JUBJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO0 KOHJIEHCATOPA.

Yuenuyeckuii sxcnepumenm, 1abopamopHule pabomul

N3mepenune 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannstii 3n1exkmpuyeckuii mox. Toxu 6 paznuunpix cpedax

OJIEKTPUYECKUNA TOK. YCIIOBUS CYLIECTBOBaHHUS 3JEKTpUUecKoro Toka. Mcrounuku toka. Cuna
ToKa. IIoCTOSIHHBIN TOK.

Hampsixenue. 3akon OMa Aj1s ydacTKa IETH.

DJIEKTPUYECKOE COMPOTHUBICHHUE. YIENbHOE CONPOTUBIEHUE BewecTBa. IlocimenoBaTenbHoe,
napajuieIbHOe, CMEIIaHHOE COeTMHEHHE TPOBOIHHUKOB.

Pabora anexTpuueckoro Toka. 3akoH Jxoyisa—JIenma. MOIHOCTh 3JEKTPUIECKOTO TOKA.

DIEKTPOABIKYLIAS CUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH OMa 11l MOJIHOM
(3aMKHYTOH) 3nekTprudeckoi nernu. KopoTkoe 3aMbIkanme.

ONeKTpOHHasT MPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCHMOCTH COIPOTHUBIEHUS METAJIJIOB OT
Temreparypsl. CBepXIPOBOAUMOCTb.

OneKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoaurku. CoOCTBEHHAs ¥ IPUMECHAs! IPOBOJAUMOCTh TIOTYNpoBOoAHNUKOB. CBolicTBa p—N-
nepexoa. [TomynpoBoJHUKOBbIE IPUOOPHI.

DIIEKTPUYECKUN TOK B PACTBOPAX U pacIulaBaX 3JIEKTPOJIUTOB. DIEKTPOJUTUUECKAS TUCCOLIHALIMSL.
DNEeKTpONH3.

OnexTpuyeckuil TOK B razax. CaMOCTOSATENbHBI W HECAMOCTOSATENBHBIM pa3psan. MomHus.
[Ina3ma.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEPMETpP, BOJBTMETP, PEOCTAT,
WUCTOYHWKH TOKa, JJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPHOOPHI, TEPMOMETP
COIIPOTHBIICHHS, BaKyyMHBI JHOJl, TEPMHUCTOPBHI M (HOTOPE3UCTOPHI, MOIYIPOBOJIHUKOBBIN JIHO]I,
raJbBaHHKA.

Jlemoncmpayuu

M3mepenne cuipl TOKA U HANIPSHKEHUS.

3aBUCHUMOCTH CONPOTUBIIEHHS LMJINHAPUIECKUX NMPOBOAHUKOB OT JJIMHBI, IUIOMIAN TOIEPEYHOTO
CEYEHHUs U MaTepHana.

CMemaHHOE COeIMHEHUE TIPOBOAHHUKOB.

[Ipsimoe u3MepeHne 3MeKTPOoABIKYILEH cuiibl. KOopoTkoe 3aMbIKaHNE TajlbBAHUYECKOTO 3JIEMEHTA
1 OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBHUCHMOCTH CONPOTHUBIIEHHS METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTBH 3JEKTPOJIUTOB.

HckpoBoii pa3psan 1 MpOBOAUMOCTD BO3AyXa.

OOHOCTOPOHHSSA MPOBOANMOCTD AMOAA.

Yuenuueckuii sxcnepumenm, nabopamopule padomol

N3ydeHne cMemaHHOro COETUHEHNS PE3UCTOPOB.

M3mepenne 3nekTpoABHKYIIEH CHIIBI ICTOYHHUKA TOKA U €r0 BHYTPEHHETO CONTPOTUBIICHUS.

Hab6monenue amekrposmsa.

MexnpeaMeTHbIe CBA3H



M3yuenne kypca ¢m3ukn 0OazoBoro ypoBHsS B 10 Kjacce OCYIIECTBISIETCS C  y4ETOM
COJICPKATENLHBIX MEXKIPEIMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHUKH, OWOJOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO IMO3HAHUS: SBIICHHE,
Hay4HbIH (hakT, rumnore3a, (U3MYEcKas BEIUYMHA, 3aKOH, TEOpHs, HAONIOJCHHUE, OSKCIICPUMEHT,
MO/JICITUPOBAHUE, MOJIEINb, H3MEPEHUE.

Mamemamuka: pelieHHe CUCTEMbl YpaBHEHMH, JHHeWHas (yHKuus, nmapabona, runepbona, Mx
rpadMKu ¥ CBOWMCTBA, TPUTOHOMETPHUECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHTEHC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIIECTBO, BEKTOPHI M UX MPOCKIIMU HA OCH KOOPHMHAT, CIIOKEHHE BEKTOPOB.

Buonocus: mexannmueckoe ABWKEHUE B )KHMBOH mpupoze, aAuddys3uss, ocMoc, TermmooOMeH KUBBIX
OpraHu3MoB (BHIBI TEIUIONEPEIauH, TEIUIOBOE PAaBHOBECHE), JIIEKTPUIECKHUE SIBIICHHS B )KUBOW TIPUPOJIE.

Xumus: JIUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHWE AaTOMOB M MOJEKYJ, MOJb BEIICCTBA,
MOJISIpHasl Macca, TEIJIOBble CBOWCTBAa TBEPABIX Tel, JKUAKOCTEH M Ta30B, 3JICKTPHUUECKHE CBOWMCTBA
METAJIIOB, IEKTPOIUTHIECKAs TUCCOIHALUS, TaJbBaHUKA.

Teoepaghua: BmaxxHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusi: TmpeoOpa3oBaHUE JBWKCHUH C HCIONb30BAHUEM MEXAaHH3MOB, VUYET TpEHUS B
TCXHUKE, MOAIINUITHUKHN, HUCIIOJIb30BAHMUE 3aKOHA COXpPaHCHUA HMMITYJIbCa B TCXHHKC (paKeTa, BOILOMéT u
JpyTHUe), IBUraTelb BHYTPECHHETO CropaHus, mapoBas TypOWHa, OBITOBOI XOJOJMIBHHUK, KOHIAHIIMOHED,
TEXHOJIOTHH TIOJYYCHHS COBPEMEHHBIX MAaTEPUANIOB, B TOM YMCIIC HAHOMATEPHAJIOB, H HAHOTEXHOJIOTHH,
9NIEKTPOCTATHUYUECKAs]  3alUTa, 3a3eMJICHHE OJIEKTPONPUOOpPOB, KCEPOKC, CTPYHHBIH MpPHHTEP,
3JIEKTpOHArpeBaTeNbHbIE TPUOOPEI, AMEKTPOOCBETHTENLHBIE PHOOPHI, TAIbBAHHKA.

11 KJIACC
Pazjnen 4. dnekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomMazcHumMHasA UHOYKYUA

IlocTosiHHBIE MarHuTHL. B3ammoneicTBHE MOCTOSHHBIX MarHMTOB. MarautHoe moine. Bekrtop
MAarHuTHOM WMHAyKUMU. [IpuHIuMN Cyneprno3uuuyd MAarHUTHBIX IOJ€H. JIMHUM MarHuTHOM WHIYKLIHH.
KapTtuna nuHui MarHUTHON MHJTYKITUH T10JI TOCTOSIHHBIX MAarHUTOB.

MaruauTtHoe 1oJjie IPOBOJHUKA ¢ TOKOM. KapTuHa ITWHMI MHAYKIMA MarHATHOTO IOJIA JUIMHHOTO
MPSIMOTO TPOBOJAHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHMKA, KAaTYHIKM ¢ TokoM. OmeIT Dpcrena.
B3anmoeiicTBrE MPOBOJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOIyJIb M HalIpaBICHUE.

Cuna JlopeHna, e€ Monyiab W HampasieHHE. JIBI)KEHWE 3apsHKEHHOM YacTHLBI B OJHOPOJHOM
MarHuTHoM mose. PadoTa cumet Jlopenta.

SIBnenne  snekTpoMarHWTHOM — MHAYKOUM.  IloTok  BekTOpa  MarHMUTHOW — MHIYKIUH.
ONEeKTPOABIIKYILAS CHIIA HHIYKIUH. 3aKOH IEKTPOMAarHUTHON nHAyKunn Dapanes.

BuxpeBoe anekTpudueckoe mosie. DIeKTPOABIKYINAs CHIIa MHAYKIUN B MTPOBOJIHUKE, ABMKYIIEMCS
MOCTYMATEIHHO B OJHOPOJHOM MarHWTHOM TIOJI€.

[Ipasuiio Jlenma.

WMHAYKTUBHOCTB. SIBIEHNE CAaMOMHIYKITUH. DIEKTPOABIDKYIIAS CHIIa CAMOWHIYKITHH.

DHeprys MarHUTHOTO MOJIS KATYIIKH C TOKOM.

ONEeKTpOMarHuTHOE MOoJe.

TexHndyeckue  yCTpOMCTBA W NPAKTUYECKOE  IPUMEHEHHME:  TOCTOSHHBIE  MAarHuTH,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATENb, YCKOPUTENIN DIIEMEHTAPHBIX YACTHII, HHAYKIIMOHHAS TIeYb.

Lemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITy4YKa MAarHUTHBIM TTOJIEM.

JInHMM MHAYKINYA MarHUTHOTO TIOJIS.

B3aumopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuita Amriepa.

JeiicTBue cunbl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHne 3MeKTPOMarHUTHOW MHAYKLIUH.

IIpaBuno Jlenua.

3aBUCUMOCTb IEKTPOABIKYILIEH CHIIBI HHAYKIMU OT CKOPOCTH U3MEHEHHSI MaTrHUTHOT'O MIOTOKA.

SIBeHME CAMOMHAYKIIUN.



Yuenuueckuii sxcnepumenm, rabopamophule padbomol

W3y4eHre MarHuTHOTO TMOJISt KATYIIKH C TOKOM.

HccnenoBanne neWCTBUSA OCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW MHAYKLINH.

Pa3nen 5. KoeGaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHsle KoaeoaHus

KonebarenbHas cucrema. CBOOOJHBIC MeXaHWYECKHE KojiecOaHus. ['apMoHMYecKue KoJieOaHUs.
Ilepuon, wacroTa, amruntyna u (aza koneOanuil. [IpyxuHHBI MasTHHUK. MaTeMaTHdecKuii MasTHUK.
YpaBHeHHne TapMOHUYECKNX Koyiebannid. [IpeBpamenue SHEPTruM MPU rapMOHNYECKHUX KOJIEOaHUAX.

KonebarensHblii  kOHTYp. CBOOOAHBIE  DIEKTPOMAarHMTHBIE KOJE€OaHHWS B  WACATHHOM
KoJIeOAaTEIbHOM KOHTYpE. AHAJOTHS MEXIYy MEXaHWYEeCKUMH M 3JIEKTPOMAarHUTHBIMH KOJeOaHHSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUH B HJICATHHOM KOJIe0aTeIbHOM KOHTYPe.

[IpeacraBinenue o 3aTyxalwIUX KoieOaHUSAX. BbIHYKJAEHHBIE MeXaHHYECKHE KOJeOaHUsl.
Pe3onanc. BeIHyXIeHHBIE 2JIEKTPOMATHUTHBIE KOJICOaHMsL.

IlepemenHbl TOK. CHHYCOMAAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMIUIUTY/THOE U JeMCTBYIOIIEE 3HAUYSHIE CHITBI TOKA U HAITPSKEHUSI.

Tpancdopmatop. IlpousBoncTBo, mepenadya U MOTPEOJCHUE  ANEKTPUUYECKON  SHEPTUU.
DKOJIOTUYECKHE PUCKH TPU MPOU3BOJICTBE IEKTPOdHEpTrur. KynbTypa HCIONB30BaHUS ANEKTPOIHEPTUU
B [TIOBCEHEBHOM JKU3HU.

TexHu4ecKkue yCTpPOWMCTBA M IPAKTUYECKOE INPUMEHEHUE: AIEKTPUUYECKHH 3BOHOK, IE€HEpaTop
MEPEMEHHOT0 TOKa, TMHUU JJIEKTpoIiepeiay.

Lemoncmpayuu

HccnenoBanne napamMeTpoB KojieOaTeNbHOH CHCTEMBbl (TPYXHHHBIA WM MaTeMaTHYECKHH
MAasITHUK).

Habmroenue 3aTyxaromux KoineOaHui.

HccnenoBanne CBOWCTB BBIHYKIECHHBIX KOJIEOAHMIA.

HaGmroneHue pe3oHanca.

CB00OO/IHBIC 3TICKTPOMATHUTHBIE KOJIEOaHUSI.

OciiorpaMMbl (3aBHCUMOCTH CHUTBI TOKA M HATIPSDKEHHSI OT BPEMEHH) IS IIEKTPOMArHUTHBIX
KoJIeOaHuii.

Pe3onanc mnpu moCIeNOBaTENbHOM COEIWHEHHHM PpE3UCTOpa, KAaTYIIKH WHIYKTUBHOCTH U
KOHJIEHCaTOopa.

Mopnenb TUHUH AJIEKTPOTIepeIadm.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

HccnenoBanne 3aBUCHMOCTH TIEPUOJIa MATBIX KoJeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpy3a.

HccnenoBanne mepeMeHHOTO TOKAa B IIEMHM W3 TOCJENOBATENFHO COEOUHEHHBIX KOHIEHCATOpA,
KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbIE 60IHbL

MexaHnyeckiue BOJHBI, ycloBHs pacmpoctpaHeHus. Ilepmoa. CkopocTh pacmnpocTpaHeHUS W
JuTMHA BOJIHBL. [lomepeunsble u poIoNIbHBIE BONHBL. MHTepdepeHrs 1 TudpaKiws MeXaHHUECKUX BOJH.

3Byk. CxopocThb 3ByKa. I poMkocTb 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHuTHBIE BOJHBI. YCIIOBUS M3JIy4EHHUs DJJIEKTPOMAarHWTHBIX BOJIH. B3aumuHas
opueHTanus BekTopoB E, B, V B anextpomarauTHON BOjHE. CBOMCTBA 3NEKTPOMArHUTHBIX BOJIH:
OTpaKeHHE, MpeJIoMIICHHE, mousapu3auus, tudpaxuus, uarepdepeHnus. CKOpOCTh 3MEKTPOMAarHUTHBIX
BOJIH.

[Ikarna 37eKTpOMarHuTHBIX BOJIH. [I[prMeHeHre 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuniunel paanocBsi3u U TelieBuaeHud. Paaronokanus.

ONEeKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOLIEN Cpeibl.

TexHn4yeckne YCTpPOHCTBA W MPaKTHYECKOE IMPUMEHEHHe: MYy3bIKallbHbIe HMHCTPYMEHTEI,
yIIbTPa3ByKOBas NUArHOCTHKA B TEXHWKE W METUIIMHE, panap, paAHNONpUEMHUK, TEIEBHU30pP, aHTEHHA,
tenedon, CBYU-neus.

Lemoncmpayuu

OO6pazoBanue U pacrpoCcTpaHEHUE MMONEPEYHBIX U TMPOIOJIbHBIX BOJH.

Konebmnromeecs Teno Kak KICTOYHUK 3BYKa.
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Habmronenue oTpaxeHnus U IPeIOMICHAS MEXaHUIECKUX BOJIH.

Habmonenue uatepdepenimy 1 nudpakiimy MEXaHHISCKUX BOJTH.

3BYKOBOI pe30oHaHC.

Habmtonenue cBs3u TPOMKOCTH 3BYKa M BEICOTHI TOHA C aMIUTUTYAOH U 4acTOTOH KojeOaHui.

HccnenmoBanne CBOWCTB SIEKTPOMATrHUTHBIX BOJH: OTPaKEHUE, MPEIOMIICHHE, MOJSPH3AIH,
nudpakmus, HHTephepEHITHS.

Tema 3. Onmuxka

T'eomerpuueckas ontuka. IIpsmonuHelHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyu
cBeTa. ToueUyHBI HCTOUYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaykeHUs1 cBeTa. [locTpoeHre n300pakeHHi B TNIOCKOM 3epKalle.

[Ipenomiienne cBeta. 3akoHBI MPENOMIICHUSI cBeTa. AOCOIIOTHBIA TOKa3aTellb MPEIOMIICHHS.
IlonHoe BHyTpeHHEe oTpakeHue. [IpenenapHplil yroia NoIHOro BHYTPEHHETO OTPaXKECHHUSL.

Hucnepcus cBera. CioxHbIl cocTaB Oenoro cera. L{BeT.

Cobupatoniue U paccenBaromue JTUH3bL. ToHKas irH3a. DOKyCHOE pacCcTOsIHAE M OTNITUYECKas CHJla
TOHKOW JUH3HL. [locTpoenne n3o0pakeHnit B COOMPAOIINX U PACCEHBAIOIINX JIMH3aX. DopMya TOHKOU
JIMH3EL. YBeIIMUCHNE, TaBacMOE JTMH30M.

[Ipenensl pUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.

BonnoBass onrtuka. UuTepdepennms cBeta. KorepeHTHBIE HCTOYHWKH. YCIOBHA HAOIIOACHUS
MakCHMyMOB W MHUHHMYMOB B HHTEP(EPECHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxnus ceeta. Judpaknuonnas pemeérka. Y cnoBue HaOMOACHUS TJIABHBIX MaKCUMYMOB TIPH
MaJeHN MOHOXPOMAaTHIECKOTO CBeTa Ha NTU(PAKITMOHHYIO PEMIETKY.

ITonsipu3anus ceera.

TexHuueckre ycTpoiicTBA M NPaKTUYECKOe MPHUMEHEHHE: OYKH, Jyna, ¢oroammnapar,
MIPOEKIIMOHHBIN ammapar, MHKPOCKOII, TEJIECKON, BOJIOKOHHAs OITHKa, AU(PaKIMOHHAS pPemeTKa,
TIOJISIPOUI.

Jlemoncmpayuu

IIpssmonuHelHOe pacTipocTpaHeHue, OTpaKeHNe U pesomiienne ceera. OnTuyeckue npudopsl.

[lomHOE BHYyTpEHHEE OTpakeHHE. MoieTTh CBETOBOIA.

HccnenoBanue cBOMCTB M300paKEHUA B JIMH3AX.

Mojienu MUKpPOCKOIIa, TEIeCKOa.

Habmronenue naTepdepeHnny creta.

HabGnronenue mudpakuu ceera.

HaGmronenue nqucnepcuu cBeta.

[lomyueHue criekTpa ¢ TOMOIIBIO MTPU3MBI.

[lomyueHue criekTpa ¢ TOMOIIBI0 TUGPAKITHOHHON PEIIETKH.

Habmroienue monsipuzaiyu cBera.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomol

W3mepenne nokasatesns MpeaoMIIeHHs CTEKIA.

UccnenoBanne cBONCTB N300paKeHUI B JTMH3aX.

HaGnronenue qucnepcuu cBera.

Pa3nen 6. OcHOBBI cieIHATBHON TEOPHH OTHOCHUTEJILHOCTH

I'paHunel  mpUMEHMMOCTH  KiacCHMUecKoM MexaHukH. [locTymaTel —crnenualbHOM — Teopuu
OTHOCHUTENFHOCTH: WHBAPHAHTHOCTh MOJYNS CKOPOCTH CBE€Ta B BaKyyMe, NPHUHIWI OTHOCHUTEIHLHOCTH
OUHIITENHA.

OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMENJICHNE BPEMEHH U COKPAIIIEHUE ITTUHBI.

DHeprys ¥ UMITYJIbC PETSTUBUCTCKON YaCTHIIbI.

CBsI3p Macchl C SHEPTHEN U UMITYJIBCOM PEISITUBUCTCKOI YaCTHIIBI. DHEPTHUS MOKOS.

Pasnen 7. KBanToBasi pusuka

Tema 1. Inemenmol K6AHMOB0U ONMUKU

®doronsl. Dopmyna [Tnanka cBsa3u s3Heprun (HOTOHA C €r0 YaCTOTON. DHEPTUs U UMITYJILC (OTOHA.

OtkpeiTue u uccnenoBanue Qorodddexra. Ombitel A. I'. CroneroBa. 3akoHb! GoTOdhdEKTA.
VYpaBuenue DitamreiiHa 1 potorddexta. «KpacHas rpannna» porodddekra.

Jaenenue cera. OnbIThl 11. H. JIeObenena.

XUMHUYECKOE AEICTBUE CBETA.
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TexHHueckre ycTpoiicTBa M NMPaKTUYECKOE NPUMEHEHUe: (POTONIEMEHT, (POTONATUHK, COITHEUHAS
OaTapest, CBETOIHOI.

Jlemoncmpayuu

®oT03¢eKT Ha yCTaHOBKE C IMHKOBOH MIACTHHOM.

Hccnmenoanue 3ak0oHOB BHEMTHETO GoTodddexTa.

Ceeroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbITel Pe3epdopaa mo paccesauto o -dactui. IlnanerapHas Momens
atoma. [loctynatel bopa. M3nyuenne u mornomeHne (OTOHOB MpH MEpexoje aroMa ¢ OJHOTO YPOBHS
3HEpruM Ha Apyroil. Buasl cnektpoB. CekTp ypoBHEN SHEPIHH aTOMa BOJIOPO/IaA.

BosHoBeIe cBolicTBa yacTull. BosHel ne bpoitnst. KopnycKyasipHO-BOIHOBON Ayaau3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3Ty4YECHHUE.

TexHrn4yeckre yCTpONCTBA M MPaKTHUYECKOe MPUMEHEHHE: CHEKTPaJbHBINA aHanu3 (CIEeKTPOCKOII),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Lemoncmpayuu

Monens onbiTa Pe3epdopaa.

Onpenenenne NIUHBI BOJIHBI JIa3epa.

Habmroienne muHedaThIX CIIEKTPOB U3ITyUESHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

Habmroenne muHeyaToro CrexTpa.

Tema 3. Amomnoe aopo

OKCHepUMEHTHI, JI0OKa3bIBAIOIIME CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE paglOaKTHBHOCTH.
OmnbiTel Pesepdopaa mo onpeneneHnIo coctaBa pagloakTUBHOTO n3iaydeHus. CoiicTBa anbga-, Oeta-,
ramMma-u3iny4yeHus. BausHue paainoakTHBHOCTH HA KUBBIE OPTaHU3MBEI.

OTkphITHE IPOTOHA U HelTpoHna. HykionHas mozens siapa ['eiizenOepra—Banenko. 3apsia sipa.
Maccosoe uncno sapa. M30Tomnst.

Anbda-pacnan. ONEKTPOHHBIH M TO3UTPOHHBIA Oera-pacmaa. ['amma-uzmydeHue. 3akoH
paaroaKTUBHOIO pacraja.

DOHeprust CBsA3M HYKJIOHOB B sizipe. SaepHbie cuibl. JledekT Macchl spa.

Snepusble peakuuu. JleneHne U CHHTES AEp.

Snepuwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOneMbl W MEPCIEKTHUBHI SIIEPHON SHEPTETHKH.
OKOJIOTHYECKHE acTIeKTHI SIEPHOIN SHEPTreTHKH.

OnemMeHTapHble YacTHIBI. OTKpPBITHE TTO3UTPOHA.

MeToapl HabIIOAECHUS U PErUCTPALIMH DJIEMEHTApHBIX YaCTHII.

dyHaaMeHTaIbHbIC B3auMOIeHCTBHS. ENMHCTBO (hr3nuecKoi KapTHHBI MUpa.

TexHu4ecKue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: TO3UMETp, Kamepa BunbcoHa, saepHbIil
peakrop, aroMHasi boM0a.

Jlemoncmpayuu

CuéTunK NOHM3UPYIOIMINX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

HUccnenoBanne TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusim).

Paznen 8. JneMeHTHI ACTPOHOMUHM M ACTPOPUIUKH

Ortarsl pa3BUTHs acTpoHOMHUU. [IpukianHoe 1 MUPOBO33PEHYECKOE 3HAUYEHNE ACTPOHOMUH.

Bup 3Bé3nnoro Heba. Co3Besausl, ipkue 3BE3/bI, MIIaHETH, UX BUANMOE ABHKCHHE.

ConHeuHas cuctema.

Comane. ConHedHnass akTUBHOCTh. Mctounuk »Hepruu ComnHia u 3BE3N. 3BE3NBI, UX OCHOBHEIE
XapaKTepUCTUKH.  JlMarpaMMa  «CIEKTpPalbHBIM  Kil1acc —  CBETHUMOCTBb». 3BE3ABI  TJIaBHOU
[0CJIE0BATENPHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» I 3BE3]] INIABHOW IOCIIENOBATEIbHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE NPEACTaBIECHUs O IPOUCXOKICHUN U 3BotoLun CoHIa U
3BE3]1. DTambl )KU3HU 3BE3I.

Mrneunsiéi Ilyte — Hama [amaktuka. [lomoxenue u aBuxkenue Conuua B ['amaktuke. Twumbl
rajnakTuk. PajguoranakTvky U kBazapbl. YEpHbIE JBIPHI B AIpax rajlaKTHK.
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Bceenennas. Pacmupenne Bceenennoit. 3akon Xa06ma. Pazoeranve ramaktuk. Teopus boimbmioro
B3pbIBa. PEIMKTOBOE H3ITydeHHE.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

HabmroneHust HEBOOPYKEHHBIM IJIA30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX IPHUIOKEHUN IS
OTIpeJieNICHHsI TIOJIOKEHH HEeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOTro
MOJTyIIapHs U SIPKYE 3BE3 MBI

Hab6mronenus B reneckon Jlynsl, mmanet, Mieunoro [lytu.

Odo0maroniee MOBTOpeHHE

Ponb ¢usukm u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHUYECKOW, COLUAIBHON M ITHYECKOM
cdepax AesITeIbHOCTH YeJIOBEKa, POJIb M MECTO (DM3UKH U aCTPOHOMHUH B COBPEMEHHOW Hay4YHOW KapTHUHE
MUpa, poJib (HU3NIECKO Teopur B (HOPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOH KapTHHE MUPA, MECTO
¢u3nueckoll KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MNPEACTaBICHUH O
MIPHUPOJIE.

Me:xnpeaMeTHbie CBA3H

Nzyuenne xypca ¢usukn ©6azoBoro ypoBHS B 11 Kkiacce ocymiecTBIsieTcss € Y4ETOM
COJEPIKATENIBHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTuKd, OWOJIOrMH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO IO3HAHUS: SBIICHHE,
Hay4yHbId (aKkT, THUIOTe3a, (U3NYECKas BEJIMYMHA, 3aKOH, TEOPHsl, HAOJIIOJICHUE, DSKCIICPUMEHT,
MOJIETIMPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuxa: pelieHUue CUCTEMbl YpaBHEHHH, TPUTOHOMETPUUECKUE (QYHKIUHU: CUHYC, KOCHHYC,
TAQHT€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbI M HMX MPOEKLUUH Ha OCH
KOOpJIMHAT, CIJIOKEHWE BEKTOPOB, IPOW3BOJIHBIC HJIEMEHTapHBIX (DYHKIMHA, NPU3HAKH TONO0US
TPEYroJbHUKOB, OIPEAEICHUE TUIOIAAN TNIOCKUX GUryp 1 00bEMa Ted.

Buonozus: snexkrpuyeckue SBICHUS B JKUBOW TMPHPOJE, KoieOaTenbHbIe BIKEHHUS B IKHBOM
TIPUpPO/Ie, ONTHYECKUE SBICHUS B )KUBOM MPUPOJE, AEUCTBUE paJrallii Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTPOGHHE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKAsT CTPYKTypa TBEPIBIX TEN, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAILHBINA aHATH3.

Teoepaghua: wmarHuTHBIE TOMIOCa 3€MIIM, 3QJIE)KM MArHUTHBIX pyl, (QOTOChEMKAa 3eMHON
MTOBEPXHOCTH, MPEICKAa3aHNE 3EMIIETPSICEHH.

Texnonozus: JMHWUW DJIEKTpPOIIEpeNady, TIEHEpAaTOp MEPEMEHHOrO0 TOKa, JJIEKTPOJBUTATEND,
WHIYKIMOHHAS Ie4Yb, pajap, paauonpuéMHHK, TeNeBH30p, aHteHHa, Ttenedon, CBY-neus,
NPOEKLMOHHBIN annapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas Oarapest.
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IVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yueOHOTO TIpenmeTa «Pu3nka» Ha YpOBHE CpeaHEro obmero odpazoBaHus (06a30BbIi
YPOBEHB) JOJKHO 00ECIIEUNUTh JOCTIKEHHE CICAYIONINX JINYHOCTHBIX, METAIPEIMETHBIX U TPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHUS ydeOHOro mnpeamera «®usnka» ODKHBI OTpPaKaTh
TOTOBHOCTB M CITIOCOOHOCTH 00YUarOIINXCsl PYyKOBOACTBOBATHCS C(hOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHEHTAlMi, [O3UTHBHBIX  BHYTPEHHHUX  YOEXKIEHHI,
COOTBETCTBYIOIIMX TPAAUIUOHHBIM LEHHOCTAM POCCHICKOTO OOIIeCTBa, pPaCIIUpEHHE >KU3HEHHOTO
ONbITA U OMbITa JESATENPHOCTH B MPOLECCE pealn3allid OCHOBHBIX HaIlpaBi€HUI BOCHUTATEIHHON
JesITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpamIaHCKOro BOCHIMTAHMS

c(OPMHUPOBAHHOCTh TPAXKAAHCKOW MO3ZWUIMH OOY4YaIOMIerocsi KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IIECTBA;

NPUHATHE TPAAULMOHHBIX O0IEUETOBCUYECKUX TYMaHUCTUIECKUX U IEMOKPATHIECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITENBHOCTh B HMHTEpEcax TI'PaKAaHCKOIO OOIIECTBa,
y4acTBOBaTh B CAMOYIPABJICHUH B 00pa30BaTeIbHOI OpraHu3aliu;

YMEHHE B3aMMOJAEHCTBOBATh C COLMAIbHBIMUA WHCTUTYTaMU B COOTBETCTBUM C MX (YHKLUUSIMH U
Ha3HAYECHUEM;

TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIATPHOTHYECKOT0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKON TPa’kAaHCKON MIEHTUYHOCTH, IATPUOTU3MA,

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM POCCHUICKUX YUEHBIX B
o0nacTu (U3KUKK U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TTOBEJICHUS;

CIOCOOHOCTh OIIGHUBATh CHUTYalldl0 M IMPUHUMATh OCO3HAHHBIE pEIICHHS, OPHEHTHPYSCh Ha
MOpaJIbHO-HPaBCTBEHHbBIE HOPMBI M IECHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YUEHOTO;

0CO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOIO OyIyIIero;

4) 3¢TeTHYECKOT0 BOCIIHTAHUS

JCTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas OCTETHUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nuecKoil HayKe;

5) TpyioBOro BoCiuTAHUSA:

UHTEpeC K pa3in4HbiM cdepam npodeccHoHATBbHON NesTeNbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(GU3MKON M TEXHMKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oyayuied mpodeccuu U pealn30BBIBATH
COOCTBEHHbIE JKU3HEHHBIE TIJIAHEI,

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMI0 W CaMOO0Opa30BaHHI0 B 00jacTh (U3MKH Ha
MPOTSHKEHUN BCEH JKU3HU;

6) 9K0JOrHYecKOro BOCIIMTAHMS:

c(OpMHPOBAHHOCTh  DKOJIOTUYECKOW  KYJNBTYpbl, OCO3HaHHWE  TJIOOANBFHOIO  XapakTepa
9KOJIOTHYECKHX MPOo0IIeM;

IUTAaHWPOBAaHUE M OCYLIECTBIICHHE JCHCTBHM B OKpPY)KAIOLIEH Cpele Ha OCHOBE 3HAHUSA Ienei
YCTOHYHMBOTO Pa3BUTHA YETOBEUECTBA;

paciiMpeHre OIbITa AESTEIHLHOCTH OJKOJIOTMYECKOW HANpaBIECHHOCTH Ha OCHOBE HMMEIOIIUXCS
3HaHU 1o PU3MKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

c(hOpMHUPOBAaHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHA
¢bu3nUecKoi HayKu;

OCO3HAHME IICHHOCTHM HAayYHOH JAEATeNbHOCTH, TOTOBHOCTh B TIpolLlecCe H3yYeHHA (U3UKU
OCYILECTBIISITh IPOEKTHYIO U HCCIIEN0BATENBCKYIO AEATEIIbHOCTh MHANBUIYAIBHO U B TPYIIIE.
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METAHNPEJIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHBIE YHHBeEPCAJIbHbIE YieOHbIe AeiicTBUSA
Ba3oBble JJornyeckue aeiicTBus:

CaMOCTOSITETIbHO (POPMYITHPOBATh M aKTyaIH3UPOBATh MPOOIEMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

OTIpEETISATH ETH JIeATeIbHOCTH, 33/1aBaTh MTapaMeTPhl U KPUTEPUH UX JTOCTIKEHIS,

BBISIBIISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NIECKUX SBICHUSAX;

pa3pabaTeiBaTh IUIAH pEHICHUS TPOONEeMBbl ¢ Y4€TOM aHain3a MMEIOUIMXCS MaTepUalIbHBIX H
HeMaTepUANbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBHI B JIEATEIBHOCTD, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB IIENSIM, OIICHUBATH
PHCKH TIOCIEICTBUH ESTEIbHOCTH;

KOOPIMHHPOBAaTH ¥  BBIIONHATH paboOTy B  YCJIOBUSIX peajbHOTO, BUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJECHCTBUS;

pa3BUBATh KPeaTUBHOE MBILIICHHE TIPU PEILICHUHU KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaenoBaTeabckue AeiicTBUS:

BJIQ/ICTh HAYYHOH TEPMHUHOIOTHEH, KIFOUEBBIMH MOHATHAMA U METOIaMU (PU3NIECKON HAYKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEJIOBATEIHCKON U MPOEKTHOU NEATENLHOCTH B 0OJACTH (PU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIFHOMY IOMCKY METOJIOB pellleHHs 3a1ad (pru3ndeckoro
CoZleprKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJIOB ITO3HAHWS,

BIQIETh BUAAMH JEATEIBHOCTH II0 IIOJIYYEHWIO HOBOTO 3HAHWS, €ro WHTEPIPETAIHH,
HpeO6pa3OBaHI/IIO U TIPHUMCHCHHIO B PA3JIMYHBIX y‘-IeGHbIX CUTyalusax, B TOM 4YUCIIC IIpU CO3JaHHU
y4eOHBIX MPOCKTOB B 00JIACTU (PU3UKU;

BBISBIIATH TIPUYUHHO-CIICACTBEHHBIE CBS3M W aKTyalN3UPOBaTh 3a/1ady, BHIIBUTATH THIIOTE3y €€
peUIi€HusA, HaXOAWUTH ApPryMCHTBI JIA JOKa3aTCJIbCTBa CBOUX YTBep)KILCHHﬁ, 3aaBaTb MapaMETpbl U
KPUTEPHHU PELICHUS;

aHAIM3UPOBATH TOJIYYEHHBIE B XOJI€ PEIISHHUS 3aJadd Pe3ylbTaThl, KPUTHYECKH OIICHHBATH WX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBHTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a7aull B 00pa30BaTENbHOMN JAEATEILHOCTH, B TOM YHCIIE
NpY U3Y4EeHUH (PU3HKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OTICHUBATh PUOOPETEHHBIN OTIBIT;

YMETb NCPEHOCUTH 3HAHUS 10 (1)I/I3I/IKG B IPAKTUYCCKYTIO O6J'IaCTB KUBHCACATCIIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTeif;

BEIIBUTaTh HOBBIC UJEH, TIPEIaraTb OpUTHHAIHHBIE TIOAXO0/IbI U PEIICHIS,

CTaBUTH NMPOOIIEMBI U 33]]a9H, TOIYCKAOIUE aTbTePHATHBHBIE PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIa/IETh HABBIKAMH TOJy4YeHHUs WH(pOpManuu (HU3MUeCKOro COAEpIKaHUs U3 MCTOYHHUKOB Pa3HBIX
THUTIOB, CAMOCTOSTENIBHO OCYIIECTBISATh TIOWMCK, aHAIMW3, CHCTEMATH3alMI0 W HWHTEPIPETAIUI0
WHQOPMAITUK PA3TUYHBIX BUAOB 1 (HOPM MPEICTABICHUS;

OIIEHUBATH JIOCTOBEPHOCTH HH(POPMAIINH;

UCIIOJIb30BaTh CPEJACTBa WH(POPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpraHU3allMOHHBIX 3ajJa4y C CO6HIO)I€HI/ICM Tpe60BaHI/H71
SPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI, PECypcOCOEepeXeHHs, MPABOBBIX M ITHYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUYECKOTO COAEpKaHMS B pPazIMyHbIX (opMmarax ¢ y4éTOM Ha3HAuYCHHS
WHQOPMAITUH U 1IeJIeBOI ayTMTOPUH, BEIOUpast ONTHMAIBHYIO (hOpMY TIPE/ICTABICHHS U BU3YATU3aIHH.

KoMMyHHKaTHBHBIC YHUBeEPCAJIbHBIE y4eOHbIe JeliCTBUSA:

OCYILECTBIIATH OOIIEHUE Ha YpOKax (PU3UKH U BO BHEYPOUHOU IEATETLHOCTH;

paciio3HaBaTh MPEANTOCBIIKN KOH(b.]'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOHq).HI/IKTI)I;

Pa3BEPHYTO U JIOTHYHO M3JIATaTh CBOIO TOUKY 3PEHHS C HCIIOJIh30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCIOJIB30BaTh MPEUMYIIECTBAa KOMAaHIHON U HHIUBUyadbHOH paboThI;

BBIOMpAaTh TEMATHKy W METOABl COBMECTHBIX JEHCTBHA € y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)/I0TO YiIeHa KOJJICKTHBA;

NPUHUMATH [IeJH COBMECTHOM JEATEIbHOCTH, OPTaHN30BbIBATH M KOOPAWHUPOBATH NEHCTBUS 110 €€
JOCTIDKEHHIO: COCTAaBJIATh IUIAH JEHCTBUM, paclpeAessTb pold C Y4YETOM MHEHUH YYaCTHHKOB,
00CyX1aTh pe3ynbTaThl COBMECTHON PabOTHI;
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OLIEHUBATh KaueCTBO CBOEr0 BKJIaJa U KaXKAOTO0 YJYacTHHKA KOMaHAbl B OOIIMH pe3ynbTaT IO
pa3pabOTaHHBIM KPHUTEPHSIM;

mpejyiaraTb HOBBIE MPOEKTHI, OLEHUBATh MWJEH C TO3UIUM HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIATh MO3UTHBHOE CTPATETMYECKOE IMOBENCHUE B PA3INYHBIX CUTYaLUsX, NPOSBIATH
TBOPYECTBO M BOOOpa)keHHUE, ObITh HHULIUATHBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIe AelCTBUA
Camoopranu3aunms:

CaMOCTOSITETIbHO ~OCYILIECTBJIATh II0O3HABAaTEIbHYIO JEATEIBHOCTh B 007MacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYIIMPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSITEIBHO COCTaBATh IUIAH pELIEHHWs pacdy€THBIX M KAadeCTBEHHBIX 3ajlad, IUIaH
BBINIOJIHEHUSI NIPAKTUYECKOH pabOThl ¢ y4ETOM MMEIOLIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYAallHsIM;

pacuIMpsATh PaMKU y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPENIOYTCHHI;

JenaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEILCHHUE;

OLICHUBATH PUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO JPYAWIHA B OO0NACTH (U3UKH, MOCTOSHHO
TIOBBIIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHEIN YPOBEHb.

CaMOKOHTPOJIb, IMOMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIGHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBl B JI€ATENBHOCTh, OIICHUBATH
COOTBETCTBHE PE3YIBTATOB LIEISIM;

BJIQJICTh HAaBBIKAMM I103HABATCIBHOW PEQUIEKCHMM KaK OCO3HAHMS COBEpPIIACMBIX JCHCTBHIA U
MBICITUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBaHUM;

WCIIOJIB30BaTh NPUEMBI peIICKCHH AJISl OLEHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIKEHUIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3€E PE3YIbTaTOB AEATEIHHOCTH;

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJTOCTATKH M IOCTOMHCTBA;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3€E PE3YIBTATOB AEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

B mporiecce nocTrkeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPAaMMBI 10 (PU3HKE IS YPOBHS
cpeaHero ooOmiero o6pa3oBaHHs Yy OOYYAIOIIMXCS COBEPUICHCTBYETCS 3MOLMOHAIBHBIA HHTEIUIEKT,
npeanoaraloni copMUpOBaHHOCTE:

CaMOCO3HaHMUsI, BKJFOUAIOIIEr0 CIIOCOOHOCTh MIOHMMATh CBOE AMOIMOHAILHOE COCTOSIHUE, BHECTh
HaIlpaBJICHUsI Pa3BUTUSI COOCTBEHHOM AMOLIMOHATILHOM c(epbl, ObITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPONb, YMEHHE INPUHMMATh OTBETCTBEHHOCTH 34
CBOE MOBEJIEHHE, CIIOCOOHOCTh aJaTHPOBATHCS K SMOIMOHAILHBIM U3MEHEHUSIM H MPOSBISTH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIVM, BKJIIOYAIOLIEW CTPEMIIEHUE K JOCTHXKEHHIO LIETH M YCIEXY, ONTUMH3M,
WHUIIMATUBHOCTh, YMEHUE IEHCTBOBATH NCXOMAS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIBHOE COCTOSIHUE APYTUX, YIYUTHIBATH
€ro MpH OCYILECTBICHUHN 00LIeHNUS, CIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHMIO;

COLMANIbHBIX HAaBBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHUS C APYTHMU JIIObMH,
3a00TUTHCS, TIPOSIBIISITh UHTEPEC U Pa3pelaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATDBI

K koHiy o0yuenust B 10 kiaacce npeIMeTHbIE pe3yiibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXKAaTh
c(hOpMUPOBAHHOCTh y 00YUYAIONITUXCS YMEHUM:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (U3WKH B (OPMUPOBAHHU COBPEMEHHOM HAYYHOM
KapTHUHBI MHUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOW AESTeTbHOCTU
JIIOJIEH;

VYUTBHIBATh TPAHMIBI TPUMEHCHHsI W3yYeHHBIX (U3MYSCKUX MOJEICH: MaTephallbHas TOYKa,
WHepIMaibHas CHCTeMa OTCUYETa, abCONIOTHO TBEPIOE TENO, WICAILHBIA ra3, MOJCIH CTPOCHUS Ta30B,
YKUIKOCTEH 1 TBEPIABIX TEJ, TOUCYHBIN IJICKTPUUYCCKHUI 3aps/] MPH PEIICHUH (GU3NICCKUX 3a7ad;
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pacro3HaBarh (U3NUECKHUE SBICHUS (IIPOIECChl) U OOBSICHITh UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIAPHO-KHHETHYECKON TEOpHUH CTPOCHHS BEIIeCTBA W JIIEKTPOJMHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOpEHHOE MNPSMOJMHEHHOE IBIKEHHE, CBOOOJHOE MaJCHUE TeJl, ABIKCHHE MO OKPYKHOCTH,
WHEepLUs, B3auMoeicTBue Ten, nuddysus, OpOYHOBCKOE JBIKEHHUE, CTPOCHUE KUIKOCTSH M TBEPIBIX
Tel, W3MEcHeHHe o0BEéMa Tenm MpH HarpeBaHUM (OXJIaKIECHWW), TEIUIOBOE paBHOBECHE, HWCIIapeHHUE,
KOHJICHCAITUS, TUIABJICHHE, KPUCTALTU3AINS, KUTICHHEe, BIAKHOCTh BO3yXa, MOBHIIIIEHUE ABICHHUS ra3a
IIPU €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBA3b MEXKIy MapaMeTpaMH COCTOSHMS ra3a B M30Ipoleccax,
AIIEKTPU3AIUS TeJl, B3aNMOACHCTBIE 3aPsI/IOB;

OTHCHIBATh MEXaHMYECKOE JBIDKEHHE, WCIIONB3ys (DM3WYEeCKHe BENWYUHBI: KOOpPAHWHATA, MYTh,
nepeMelnieHne, CKOpOCTh, YCKOPEHHE, Macca Teja, CHUjla, UMIYJIbC Tela, KWHETHUYecKas 3Heprus,
MOTCHITUAIbHASL SHEPTHUsi, MEXaHU4eCcKass padoTa, MEXaHU4eCKass MOITHOCTh; MPU ONMUCAHUH TPABUIBHO
TPaKTOBAaTh (U3NYECKUI CMBICT HCIOIB3YEMBIX BEIMYWH, WX OO0O3HAUYECHHS W EIUHHIIBI, HAXOAWTH
(bopMyIIbI, CBSI3BIBAIOLINE JAHHYIO QU3HUYECKYIO BEJIMUMHY C JPYTUMH BETUYHHAMM;

ONKCHIBATh M3YYCHHBIC TCIUIOBBIC CBOWCTBA TEJ M TEIUIOBBIC SIBICHUS, HCIIONB3YS (U3MYCCKUE
BEJIMUWHBL: JIABJICHHUE Ta3a, TEMIleparypa, CPeAHssI KMHETHYecKas SHEPTys XaOTHYECKOTO JIBIDKEHUS
MOJIIEKYJI, CPEAHEKBaIpaTHYHAs CKOPOCTh MOJIEKYII, KOIMYECTBO TEIUIOTHI, BHYTPEHHSSI HEPTHsA, paboTa
rasza, K03(Q(MOUIUEHT MOJIE3HOTO JACHCTBHS TEIIOBOTO ABHUTATENsl, IPH ONMCAHUN MPABHIBLHO TPAaKTOBAThH
(U3MYECKUIT CMBICIT HCIONB3YeMBIX BEIIMYWH, WX O0O3HAYEHWS M EIWHUIBI, HaXOAWUTh (DOPMYIIBI,
CBSI3BIBAIONINE AHHYIO (PM3UYECKYIO BETUYHUHY C APYTUMHU BETHIHHAM;

ONMCHIBAaTh HW3YYEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA U D3JEKTPUYECKUE SIBICHUS
(mpouiecchbl), UCTONB3Ysl (UINUECKUE BEIMYUHBL: DICKTPUYECKUH 3apsa, JJIEKTPHYECKOE TOJE,
HANPsOKEHHOCTh TIOJSI, TOTEHIMANl, Pa3HOCTh IOTCHIIMAIOB; MPU OINWCAHUHM MPABHIBLHO TPAaKTOBATh
(U3UYECKUIT CMBICT HCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAYCHHUS M CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIONIME JAHHYIO (PU3NUECKYIO BEIUYHUHY C IPYTUMH BEJIHUYNHAMU;

aHAM3UPOBATH (PU3NIECKHE TPOIIECCHI U SIBIICHUS, UCTIONb3Ysl (PM3MUYECKUE 3aKOHBI U MPUHIIHITHL:
3akoH BcemupHoro Tsarotenus, I, II u III 3akonbl HeroTOHA, 3aKOH COXpaHEHUST MEXAHUYECKOW IHEPTUH,
3aKOH COXPAaHCHHSI MMITYJIbCA, MPHUHIIUAI CYHEPIIO3UIIMHA CWJI, TIPUHIMI PABHOIPABHUS HHEPIMAIBHBIX
CHUCTEM OTCYETA, MOJEKYJISIPHO-KUHETUYECKYI0O TEOPHIO CTPOCHMS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
cpenHell KHHeTUYEeCKOH SHEPTUH TEIUIOBOTO JABMKEHUS MOJIEKYN ¢ aOCONIOTHOW TeMITepaTypoil, epBbIit
3aKOH T€PMOAMHAMUKH, 3aKOH COXPAaHEHUS AIEKTPUUECKOTro 3apsiia, 3akoH KynoHa, mpu 3ToM paznudaTrh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKCHUE M YCJOBHs (IpaHUIIbI, 00JACTH)
MIPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC TPWHIUIBI JEHCTBUS MAaIlMH, TPUOOPOB M TEXHUYECKUX YCTPOHCTB,
pas3nvaTh yCIOoBHS UX 0€30II1aCHOTO MCIIONB30BAHUS B TOBCEAHEBHON JKU3HHU;

BBHITIONHSITh OKCIIEPUMEHTHI TI0 HCCIEJOBAHUIO (PU3NYECKUX SABICHHH MW TIPOIECCOB C
WCTIONb30BaHNEM NPSMBIX M KOCBEHHBIX H3MEPEHWH, IpHU 3TOM (OPMYyIUPOBaTH MpoOieMy/3afgady U
TUIIOTE3y y4eOHOr0 SKCIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pYIOBaHHUS, IPOBOJIHUTH
OTBIT ¥ (HOPMYJIUPOBATH BHIBOJIbI;

OCYIIECTBIATH MPSIMbIE U KOCBEHHBIE M3MEpPEHHUS (PU3MYECKHX BEIWYHMH, TPU 3TOM BBIOMPATh
ONTUMANBHBI CHOCO0 HM3MEPEeHUs] M UCIOJIL30BaTh HM3BECTHBIE METOJBI OIEHKH IMOTPEIIHOCTEH
WU3MEPEHUN;

WCCIIEJIOBATh 3aBHCUMOCTH MEXIy (H3MUECKUMHU BEIIMYMHAMU C WCIIOJIB30BAHUEM TIPSMBIX
W3MEPEeHHI, TIPH TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3ybTaThl IOJYYCHHOIN 3aBUCUMOCTH
(GU3MYECKUX BEIMYUH B BH/JIE TaOIHII U TpadUKOB, JejaTh BHIBOJBI 110 PE3yJIbTaTaM MCCIICIOBAHHMS,

co0roaTh mpaBwia 0€30MacHOTO TPyAa NpU MPOBEISCHUHM HUCCIEAOBAaHUN B pamMKax ydeOHOTO
IKCIIEPUMEHTa, Yy4YeOHO-HCCIEOBATEIbCKOH HM  TPOEKTHOW JEATEIBHOCTH C  UCIOJB30BAHUEM
M3MEPHUTETBHBIX YCTPOMCTB U JIAO0OPaTOPHOTO 00OPYAOBAHNUS;

pemarb pacdyéTHbIE 3aJla4d C SBHO 3aJJaHHOW (DU3NYECKON MOJIENBIO, MCIOJB3Ysl (PU3MUECKUE
3aKOHBI W TPUHIIMITEI, HA OCHOBE aHAIM3a YCJIOBHS 3aJadd BBHIOMPaTh (U3HUYECKYIO MOJEHb, BBIJICIATH
¢dusnyueckue BETHYNHBI U GOPMYIIBI, HEOOXOAUMBIE JUTS €€ pellieH s, IPOBOUTh PACUETHI U OIICHUBATH
pEeaNbHOCTD MOTYYEHHOTO 3HAYeHUS (PU3NUECKON BEITHMYUHBI;

pemarth Ka4yeCTBCHHBIC 3aJlayd: BBICTPAaWBaTh JIOTUYECKH HEMPOTHBOPCUMBYIO  IICTIOYKY
paccyX)ACeHUI C OMOPO HAa M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NYCCKHUE SBICHUS;
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WCIIONB30BaTh MPH PEUICHNH Y4eOHBIX 33/a4 COBPEMEHHBbIE MH(POPMAIMOHHBIE TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAMH W TMPEACTABICHUS Y4eOHOM W HAYIHO-TIOMYJISIPHOMN
WHQOpPMAaLUK, IMOJYYCHHOW W3 Pa3lUYHbIX HCTOYHUKOB, KPUTHUYECCKH aHAIN3UPOBATH IOIy4aeMylo
MH()OPMAIHIO;

MIPUBOANTH MPHUMEPHI BKIIAZa POCCUHUCKUX W 3apyOEeKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHE TTPOIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHHWA MO (U3MKE B IMOBCETHEBHOH >KM3HU Ui OOecreueHHs
Oe3omacHOCTH TpU OOpalieHnd C NpUOOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, IS COXPaHEHUS
3I0POBBS M COOITIOICHHSI HOPM IKOJIOTHIECKOTO TIOBEJICHHSI B OKPY KAOIIEH cpee;

paboTaTh B Tpymile C BBIIOJNHEHHEM pa3HMYHBIX COLMAIBHBIX pOJEH, IIAaHUPOBaTh padoTy
TPYMIIBL, PAaOHATBHO PACIpeNeNiaTh OOSI3aHHOCTH M IUIAHHPOBATh NIESTEIBHOCTh B HECTaHIApPTHBIX
CUTYaIUsIX, aJleKBaTHO OI[EHWBAThH BKJIA] KaXJIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHHE pacCMaTPHUBAEMOI
npoOIeMBl.

K koHiy o0y4yenust B 11 kjacce npeaMeTHbIC Pe3y/IbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh
c(hopMHPOBAHHOCTH y 00YUJAONTUXCS YMEHUH:

JIEMOHCTPHUPOBATh Ha MPUMEpPaxX Pojb U MECTO (GU3NKHA B ()OPMUPOBAHUHM COBPEMEHHOW HAyYHOU
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHMKM M TEXHOJOTMMH, B IPAKTUYECKOH JEATEIbHOCTH
JOJIeH, IENIOCTHOCTh U €IMHCTBO (PM3MUECKOM KapTHHBI MUPA;

YYUTHIBATh TPAHUIII IPUMEHEHHUS M3YYCHHBIX (PH3UYECKUX MOJIENEH: TOUSUHBIN IIEKTPUIECKUN
3apsa, Jyd CBCTa, TOYCYHBIM MCTOYHHK CBCTAa, AACpHad MOJACI/Ib aTOMa, HYKJIOHHad MOJCJIb aTOMHOI'O
A1pa TP pelieHHN PU3MYECKHX 3a/1a4;

pacmo3HaBaTh (U3WYECKUe sBIEHUS (MIPOIECCh) W OOBACHAThP WX Ha OCHOBE 3aKOHOB
9NEKTPOAMHAMHUKA W KBAaHTOBOM (M3WKU: OSJEKTpHUYECKas MPOBOAMMOCTh, TEIIOBOE, CBETOBOE,
XUMHYCCKOC, MAarHuTHOC ﬂeﬁCTBHH TOKa, BSaHMOHCﬁCTBHe MAarauToB, JJICKTpOMAarHuTHasd WHIAYKIUA,
JIECTBHE MarHWTHOTO TIOJNS Ha TPOBOJHUK C TOKOM W JBIDKYIIWUHCS 3apsi, 3JIEeKTPOMarHUTHBIC
KoieOaHWs ¥ BOJHBI, TNPSAMOJIIMHEHHOE paclpoOCTpaHEHUE CBETa, OTPAXKEHHE, NpPerIoMIICHNE,
uHTEepepeHnus, Tupakuys W TOJSIpH3alUs CBETa, JUCIepcus cBera, (GoTornexTpuyueckuii 3ddext
(botoadexT), cBETOBOE JaBiicHHE, BO3HUKHOBCHHE JIMHEWYATOro CIEKTpa aToMa BOJOPOJa,
€CTeCTBEHHAsI U HCKYCCTBEHHAS PaINOaKTUBHOCTH;

OIMUChIBATL HN3YUCHHBIC CBOMCTBaA BCIIIECTBA (BJICKTpI/I‘IeCKI/Ie, MAarHvTHbIC, OITHYCCKHC,
3IEKTPUYECKYIO TPOBOANMOCTD PA3IMYHBIX CPEM) U IJEKTPOMArHUTHBIE SIBIEHHUS (TIPOILIECCHI), HCTIONb3YS
(u3MYecKre BeIMYUHBL: JEKTPHUECKUH 3apsif, CHIIa TOKA, ANEKTPUIECKOE HAIPSHKEHUE, DIIEKTPHUECKOe
COTIPOTHBIICHHE, PA3HOCTH MOTEHIIMAIOB, 3JEKTPOABIDKYIAs cruiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJs, cuiia Amrnepa, cuia JlopeHna, HHIYKTUBHOCTh KaTYIIKH, SHEPTHsl AJIEKTPUIECKOTO U MArHUTHOTO
MoJIed, TepuoJ] M YacToTa KoyieOaHWil B KoJeOaTeNbHOM KOHTYpeE, 3apsi] W CHila TOKa B IPOIIECCE
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuH, (POKyCHOE PacCTOSHHE M ONTHYEeCKas CHIa JIMH3EI, TIPU
OIMMMCaHWM IIPaBUJIBHO TPAKTOBATH q)HSPI‘IeCKI/Iﬁ CMBICJT HCIIOJIB3YEMBIX BCJIMYUH, HUX o0o3HaYeHUs U
€IMHUIIBI, YKa3blBaTh (OPMYJNBI, CBS3BIBAIONIME JaHHYIO (U3WYECKYyI0 BEIMYHHY C JIPYTUMH
BEJIMYMHAMY;

OIMUCBhIBATL HM3YUYCHHBIC KBAHTOBBLIC ABJICHUA W MNPOUECCHI, HCIIOIL3Ys (1)I/I3I/I‘ICCKI/IC BCJIINYHNHBI.
CKOPOCTDH JJICKTPOMArdUTHBIX BOJIH, JJIMHA BOJIHBI M1 4aCTOTAa CBETA, SOHEPIUA U UMITYJIbBC (1)OTOHa, nepuon
NoJypacnasia, HEPrusl CBSI3H aTOMHBIX SIAE€P, PH ONMCAHUH MPABUIIBHO TPAKTOBATh (PU3MUECKHIA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO03HAUCHHS W E€IMHMIBI, YKa3bIBaTh (JOPMYJIbI, CBSA3BIBAIOIINE NAHHYIO
(1)I/I3I/IT-ICCKyIO BCJIIMYUHY C APYTUMHU BEJINYHNHAMU, BbIYHUCIIATh 3HAYCHUC (1)H3I/I‘I€CKOI>1 BCIINYHUHBI,

aHATM3UPOBATh (PHU3MUYECKHE MTPOLECCH U SBICHUS, UCIONb3Ysl (PU3MUECKHE 3aKOHBI U IPUHLIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEJOBATENFHOIO U MapalyieIbHOIO COeIMHEHUSI IPOBOAHUKOB, 3aKOH J[Koys—
Jlenna, 3aKOH JIEKTPOMarHUTHON MHAYKIUH, 3aKOH NPSIMOJIMHEHHOr0 paclpoCTpaHEHUs! CBETA, 3aKOHBI
OTpPaKEHHsI CBETa, 3aKOHbI NPEIOMIICHHS CBeTa, ypaBHeHWe OJiHImTelHa s (oTtoaddekra, 3akoH
COXpaHEHHUs1 PHEPTHH, 3aKOH COXPAHECHUS MMITyJbCa, 3aKOH COXPAaHEHHUS HJIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHHUsI MacCOBOTO YHCIA, MOCTyNaThl bopa, 3aK0H pajiioakTUBHOTO PAacIajia, pU 3TOM pasindaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE W YCIOBHS (TPaHUIIBI, 00JIACTH)
NPUMEHUMOCTH;

OTIpeIeNIATh HANpPaBICHHWE BEKTOpAa MHIAYKLUWH MAarHUTHOTO TOJII HPOBOJAHWUKA C TOKOM, CHIIBI
Awmmnepa u cuisl JlopeHna;

CTPOUTH U ONHCHIBATH N300paKeHNE, CO3/JaBAEMOE TUIOCKUM 3epKaJioM, TOHKOH JINH301;
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BBINOJIHATh JKCHEPUMEHTHl II0 HCCICIOBAHUIO (U3UYECKUX SBICHUH M IPOLECCOB ¢
UCIIOJIb30BaHUEM MPSAMBIX M KOCBEHHBIX H3MEpPEHMI: Ipu 3TOM (hopmynupoBaTh npoliemy/3anady M
TUIOTE3y y4eOHOro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHUS, TPOBOAUTH
OTIBIT U (POPMYIHPOBATEH BHIBOIBI;

OCYILLECTBIISITh NPSAMBbIE M KOCBEHHBIE M3MEPEHHS (U3MUECKMX BEJIMYMH, IPU 3TOM BBIOMPATh
ONTUMAJBHBIM CHOCO0 M3MEPEHUS M HCIOJIb30BaTh M3BECTHBIE METOIbl OLEHKH IOTPEIIHOCTEH
U3MEPEHUN;

HCCIIEIOBATh 3aBUCHMOCTH (DM3MUYECKHX BEIUYUH C HCIOJIB30BAaHMEM INPSAMBIX M3MEPEHHH: MpU
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DPMKCHPOBATh PE3yJbTAaThl IOIY4YEHHOH 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BHJIE TAOIUII U rpa)uKOB, A€TaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICAOBAHMS;

coOmoaarh npaBuia 0€30MacHOro TpyJda NpU MPOBEICHHM HCCIIEAOBAaHUN B paMKax y4deOHOTro
IKCIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKONM UM  IIPOEKTHOM MAEATENIBHOCTH C  HCIIOJIb30BAHUEM
MU3MEPUTENBHBIX YCTPOMCTB M 1a00pPaTOPHOro 000pyI0BaHUS;

pemarh pacdyéTHbIE 3a/la4d C SBHO 3aJaHHOW (DU3NYECKON MOJIENBIO, MCHOJB3Ysl (U3MUECKUE
3aKOHBl U NPHHLUIBI, HA OCHOBE aHAJIW3a yCJOBUS 3aJayd BbIOMpaTh (U3MUYECKYIO MOJENb, BBIIENAThH
¢busnueckue BeMUYUHBL U (POpMyIIbl, HEOOXOAUMBIE I €€ PelIeHHs, IPOBOAUTH PACUETHl U OLICHUBATD
peanbHOCTh MOJTY4YEHHOTO 3HaYCHUST (PU3NUSCKON BETUUUHEI;

pelmaTe KadeCTBEHHBIC 3aJadd: BBICTpauBaTh JIOTHYECKH HEMPOTHBOPEUMBYIO LIEMOUYKY
paccy>kKAeHHUi ¢ ONopoi Ha U3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (U3NUECKHUE SBICHUS;

WCIIOJIb30BaTh NPU PEUICHUH y4eOHBIX 3a7iad COBpEMEHHBbIE MH(POPMALMOHHBIE TEXHOJIOTUU IS
TIOWCKA, CTPYKTYPUPOBAaHUS, WHTEPNPETAUN W TMPEICTAaBICHUS YUeOHOM W HAYYHO-TIOMYJISIPHOM
UHQOpPMAaLUK, IOJYYCHHOH W3 Pa3lWYHbIX HCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATh I0JIyYaeMyIo
UHQOPMAIHIO;

OOBSICHATh TPUHIMIIBI JICHCTBUS MAalllMH, NMPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarb
yCIIOBHUS MX 0€30IacHOr0 MCIIOJIb30BAHUS B TOBCEAHEBHON JKU3HU;

NPUBOJUTH MPUMEPHI BKJIA/la POCCUICKUX M 3apyOeXHbIX YUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH, B
00BSACHEHHE MPOIIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO0 (PU3MKE B TOBCEJHEBHON JKU3HH JUIS OOecTeueHHs
Oe3omacHOCTH TNpH OOpallleHMH C NpUOOpaMU W TEXHUYECKUMH YCTPOMCTBAMHM, JUIS COXPaHEHUs
3J0pOBbs U COOJIIOJIEHUSI HOPM 3KOJIOI'MYECKOr0 [IOBEJEHUS B OKPYXKAIOLIEeH cpene;

paboTaTh B TpymIle C BBIIOJHEHHEM pa3HMYHBIX COLMAIBHBIX pOJIeH, MIaHUPOBAaTh PabOTY
TPYMIIBl, PAHOHAIBHO PacIpeneNiarTs OOSM3aHHOCTH M IUIAHUPOBAThH JESTEIBHOCTh B HECTAHIAPTHBIX
CUTyalUsIX, aJIcKBaTHO OLICHUBATDH BKJIAJ KaXJ0r0 U3 YYaCTHUKOB TPYIIIEI B PELIEHHE pacCMaTpUBAEMON
npoOJIeMBI.
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TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m IPOTpPAMMDI Beero KOﬁHTpOJ‘ILHLIe HpﬁalCTI/l'{eCKHe 06PA30BATEILHBIE
padoThI padoThI pecypesi
Pazgen 1. PUSUKA U METOJAbI HAYYHOI'O IIO3HAHMUSA
1.1 ®u3uKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 bubmorexa [IOK
' https://m.edso0.ru/7f41bf72
Hroro mo paznemy 2
Paznen 2. MEXAHUKA
Bu6nmoreka IJOK
21 Kunevaruka 5 https://m.edso0.ru/7f41bf72
Bu6nuoreka IJOK
22 Hlaramiia ! ! ! https://m.edso0.ru/7f41bf72
Bu6nuoreka IJOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA
31 OCHOBBI MOJNEKYISIPHO-KMHETHIECKON 9 1 1 Bbubnuorexa LIOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmunoreka IIOK
3.2 OCHOBEI TEPMOMHAMHICH 10 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUSI BEIIIECTBA. 5 1 Bubmmorexa [JOK
' da3oBbIe TIEPEXOIBI https://m.edsoo.ru/7f41bf72
HWroro o paznemy 24
Paznen 4. JJEKTPOANHAMUKA
bubmuoreka IIOK
4.1 DIKTpOCTATHKE 10 . . https://m.edsoo.ru/7f41bf72
4.2 ITocToauHbIM dNEKTpUUECKUNA TOK. TOKH B 12 1 1 Bubmoreka [JOK
' Pa3NUYHBIX cpenax https://m.edsoo.ru/7f41bf72
HWroro o pazneny 22
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PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME

68
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11 KJIACC

KoanuecTBO YyacoB JJ1eKTPOHHBbIE
. HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m IporpaMMBI Beero KOGHTI)OJ'ILHLIe l'[%aKanecxne 06pazoBaTEIBHbIC
padoThI padoThI pecypesi
Paznen 1. JEKTPOJUHAMUKA
11 MarsauTtHoe noje. DIeKTpoMarHuTHas 11 1 3 Bubnmuorexa LOK
' WHTYKITHST https://m.edsoo.ru/7f41c97c
Uroro o pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4ecKkue U 3JIEKTPOMarHUTHBIE 9 1 Bubmmorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKkue U 3JIEKTPOMarHUTHBIE 5 1 Bubmmoreka LJOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bu6nuoreka IJOK
23 Orrmuka 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 24
Pa3nea 3. OCHOBBI CIIELHIUAJIBHOM TEOPUHU OTHOCHUTEJBHOCTH
31 OCHOBBI ClIELIMATIEHON TEOPUU 4 1 Bu6nuoreka IJOK
' OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 4
Pa3znea 4. KBAHTOBAS ®U3UKA
. bubmuoreka IIOK
4.1 DJNIeMEeHTHI KBAHTOBOU ONITUKH 6 https://m.eds00.ru/7f41c97¢
bubmoreka IIOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
Bu6mmoreka IJOK
4.3 ATomROe 1o > https://m.edsoo0.ru/7f41c97c
Hroro no pazaeny 15
Pa3znen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN
Bu6mmoreka IJOK
51 3JIeMEHTHI aCTPOHOMHH ¥ acTPOOUNKU 7 1 https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny
Paznea 6. OBOBIIAIOHIEE IIOBTOPEHUE

6.1 O06o01maroree MOBTOPCHHE

Hroro no pazgeny
PesepBHoe BpeMs
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

68

bu6nmoreka IJOK
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