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HosicHuTeabHASA 3aNMCKa

Pabouas nporpamma coctaBieHa Ha OCHOBE CIIEAYIOIMX HOPMATUBHBIX JOKYMEHTOB:

— @epepanpHplii 3aKk0H oT 29.12.2012r. Ne273-®3 «O06 obpa3zoBanun B Poccuiickoii

Oenepanun» (B ACUCTBYIOIICH peakilig),

— @enepalbHbIil  TOCYNapCTBEHHBIH  0Opa3oBaTeNbHBIM  CTaHAApPT  CpeJHEero  OOIIero

oOpa3oBanusi, yrBepxaeHnblii [Ipukazom MunucrepcTBa oOpazoBanus U Hayku PO ot 17 mas

2012 Ne 413 (B neiicTBYIOIICH peIaKIlvm);

— Ilpukaz MunucrepcrBa npocsenieHuss P® or 12 aBrycra 2022 1. Ne 732 «O BHeceHUH

u3MeHeHul B ¢enepanbHbI TOCYIapCTBEHHBIN 00pa30BaTeNbHbII CTaHIApT CpeIHEro OOIIero

o0OpasoBaHus», yTBepKAeHHbIN [Iprkazom MunucrepcTBa oOpazoBanus U Hayku PO ot 17 mas

2012 Ne 413;

— IIpuxa3z MunuctepcrBa npocseuienusi Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 “O0

VTBEPXKACHUH (enepaibHON 00pa3oBaTrelbHONW MPOrpaMMBI CPETHEro oO0miero oOpa3oBaHUS

(Bapeructpupoan 12.07.2023 Ne 74228)OcHoBHasi oOpa3oBaTesibHAs MPOTpaMMa CPEIHEro

obmero  oOpa3oBaHUs MyHununaibHOro  OropkeTHoro  yupexaeHus — «CpemHsis

oOmreoOpaszoBarenbHas mkona Ne34y, yreepxkaenHas [Ipukazom Ne236-ox ot 28 asrycra 2023

roja,

Pabouas mporpammayuebHoro mpeamera «®wmsmka» miast 10-11 xmaccoB cpemHero oomiero

00pa30BaHUs COCTABJICHA HA OCHOBE:

e ABropckoit paboueil mnporpammbl A.B.Illaranunoit «Mocksa. IlpocBemenne, 2017r.».
JanHas mporpamMma peanu3yeTcs IpH HCIOoJb30BaHuN yueOHUKOB «Pusuka 10,11» nuHUM

«Knaccuueckuit kype» aBropos: I'.5.Msxkumes, b.b.byxosues, H.H.Corckuii, B. M. YUapyrus /

ITon pen. H.A.IlappeHTbeBOlf M OpHUEHTHUPOBAHA HAa MCIOJIb30BaHHWE YYEOHO-METOAMYECKOIO

KOMIUIEKTa:

1. Qusuxa. 10 xnacc:yued.0n18 o0bweobpazosam.opeanuzayuii. 6a306vlii U y2ayon. YpOoeHU

/ T'A.Msaxuwes, b.b.Byxosyes, H.H. Comckui; noo peo. H.A.Ilapghenmvesou - M.:

IIpocsewenue, (Knaccuueckuii kypc),

2. @Quzuka. 11 xnacc: yuebd. ona obweobpazosam.opeanuzayuil: 6a306viti u yenyon. ypoeHu

/  T'A.Msaxuwes, b.b.Byxosyes, H.H. Comckui; noo peo. H.A.Ilapghenmvesou - M.:

Ilpocsewenue, (Knaccuueckuii kypc),

3. 3aoaunux. 10-11 ka.: Ilocobue ona obweodbpazosam. yupescoenuti / Poimxesuu A. I1. - M.:

HApogpa;

4. @usuxa. 10 kracc: ouoakmuueckue mamepuanvt/ A.E. Mapon, E.A.mapon. — M. :/[pogha;

5. @usuxa. 11 knacc: ouoakmuueckue mamepuanvy/ A.E. Mapon, E.A.mapon. — M.:/Jpogha;



6. Temamuueckue KOHMPOAbHblE U CcAMOCHmoOsmenvbHbie pabomvl no @usuxe. 10 xnacc -
I'pomyesa O.U.- M.: -OK3AMEH;
7. Temamuueckue KOHMPOAbHblE U caAMOcmosmenvhvle padbomvl no ¢usuke. 11 knacc -

I'pomyesa O.U.- M.: -OK3AMEH;

HampasiieHHOCTH IporpaMMebl: 001Ie00pa3oBaTeIbHas;
VpoBeHb U3yueHHs yIeOHOro MaTepraia: 0a30BbIi;

Cpok peanu3zanuy nporpamMmmbl: 2 roja.

HIkonbHBIA Kypc (QH3UKH — CHUCTEMOOOPA3YIOIIMK IS €CTECTBEHHO-HAYYHBIX INPEJAMETOB,
IOCKOJIbKY (DM3UYECKHE 3aKOHBI, JIeXallde B OCHOBE MHUPO3JaHMs, SBISIOTCS OCHOBOM
COJepKaHUs KypCOB XUMHM, Ouoioruu, reorpadpuum u actpoHoMuu. Pusznka BOOpYXKaeT
MIKOJHHUKOB HAyYHBIM METOIOM IMO-3HAHUS, TIO3BOJISIFOIIUM MOJY4aTh OObEKTUBHBIC 3HAHUS 00
OKPY’KaIOIlEeM MHUDE.

Oco0eHHOCTSIMY U3J10:KeHUs] COAeP/KAHUA Kypca ABJISIOTCH:

e  EIOMHCTBO M B3aMMOCBSI3b BCEX PA3ICIIOB KAaK PE3yJbTAT IIOCIEIOBATEIBHON JETAIN3ALUN
IIPU W3YYEHUU CTPYKTYpbI BellecTBa (OT Makpo- 10 MHUKpomaciitado). B riaBe «OmemMeHTHI
actpodusuku. DBomonust BeeneHHoi» paccmarpuBaeTcs oOpaTHas MOCiIeI0BaTeIbHOCTh — OT
MEHbBIIUX MacIITa0O0B K OOJIBIINM, YTO OOECIIeYMBAET BHYTPEHHEE €JMHCTBO KYpCa;

e  OTCYTCTBHUE JIelleHUs (U3MKH Ha KJIACCMYECKYI0 M coBpeMeHHyo (10 kiacc: crenuanbHast
TEOpHUs OTHOCUTENILHOCTH paccMaTpUBAETCs BClie] 3a MexaHukoi HploToHa kak ee 06o0ImieHue
Ha Cciay4yail JBMKEHMSI TE€JI CO CKOPOCTSMM, CPaBHMMBIMH CO CKOpOCTBIO cBeTa; 11 kmacc:
KBAHTOBAsl TEOPUS ONPEIENSIET CIIEKTPhI U3IYYEHHs U NOTJIOUICHHS BBICOKUX 4acTOT, UCCIEAYET
MUKPOMHUD);

e  JIOKA3aTeJbHOCTh M3JIOKEHMsI MaTepuana, 0a3upyrouascs Ha MPOCThIX MaTeMaTHYeCKHX
METOaX M KaueCTBEHHBIX OLIEHKaxX (MO3BOJAIOIIMX IOJy4uTh, Hampumep, B 10 kiacce
BBIPAKECHHE JUTS CHJIBI TpPEHUS MTOKOS u JUIs aMIUIATY/IbI
BBIHYX/I€HHBIXKOJICOaHUN MasiITHUKA, OLICHUTH panuyc yepHOM AbIpel; B 11
KJIacCE€ OLEHUTh pa3Mep slpa, DHEPIUI0 CBSA3M DIEKTPOHA B aTOME U HYKJIOHOB B SIpE,
KPUTHYECKYI0O MacCy YypaHa, BEJIWYMHBI 3apsAJ0B KBAapKOB, 4YMCIO 3B€31 B [l anakTuke,
IIpUMEpPHBIA BO3pacT BeeneHHo, mapaMeTpsl BeelleHHON B IIIaHKOBCKYIO 3I10XY, KPUTHYECKYHO
IUIOTHOCTb BCEJIEHHOM, OTHOCHUTEIBHBIM IIEPEBEC BEINECTBA HAJl AHTUBEHIECTBOM, MAacCy
JlxuHca, TeMmeparypy M IpuMmepHoe Bpems cBeueHus CosHLa, BpeMs BO3HUKHOBEHUS
PENMKTOBOIO  M3JIy4€HHUS, IUIOTHOCTb HEUTPOHHOM  3BE31bl, YHCIO BBICOKOPA3BUTHIX

IUBHIIM3AIMHN BO BeenenHoit);



e  MaKCHUMaJIbHOE MCIIOJIb30BaHNE KOPPEKTHHIX (PU3UUECKUX Mojieelt u aHanoruit (momxenu: 10
KJIacC — MOJENIM KpUCTallla, dJEKTpu3aluu TpeHueM; 11 kimacc — CBepXIMpOBOAUMOCTH,
KocMosioruyeckas Mozenb dpuamana, Mojenb TPOCTPAHCTBA, MCKPUBIIEHHOTO TpaBUTAIUEH;
aganornu: 10 Kimacc — ABWDKEHUS YaCTUI B  OJHOPOAHOM TIpaBUTAIIMOHHOM U
JMeKTpOCTaTUYecKoM ToJsiX; 11 Kimacc — pacnpocTpaHEHUS MEXaHMYECKUX U DIIEKTPO-
MarHUTHBIX BOJIH, JaBJICHUS UACATHLHOTO U (DOTOHHOTO ra3oB);

e 00CyX/eHHE I'paHull IPUMEHUMOCTH BCEX U3ydaeMbIX 3akoHoMepHOocTel (10 kiacc: 3aKoHBI
Herorona, I'yka, Kynona, cnoxenusi ckopocteit; 11 kimacc: 3akon OMa, KilacCU4ecKkasi Teopust
AJIEKTPOMATrHUTHOTO M3JIyY€HHs) U UCIIOJIb3YEMbIX MOJIENel (MaTepuaabHas TOYKa, UACabHBIN
ra3 u T. J1.);

e  HCIOJB30BaHHE M BO3MOXKHAS MHTEPIIPETAllUs COBPEMEHHBIX HaydHbIX HaHHBIX (11 kiacc:
AQHU3OTPONHS PEIUKTOBOTO W3IYYCHUS CBS3BIBACTCS C OOpPa30BaHHEM AaCTPOHOMHYECKHX
cTpykTyp (momoOHbie wccnemnoBanus [[xona Masepa u [xopmka CmyTra OBUTH YIOCTOCHBI
HoGenesckoit npemuu mno ¢usuke 3a 2006 roja), Ha MIECTH PUCYHKAX MPUBEIEHBI B Pa3HBIX
macmtabax 3D-kaptuHku BceneHHOH, MoNydeHHbIE 3a TOCIHEAHHE TOJbl C IOMOIIBIO
KOCMHYECKHUX TEJIECKOIIOB);

e  paccMOTpEHHE MpPHUHIIMIA ACUCTBUS COBPEMEHHBIX TEXHHYECKHX YycTpoictB (10 kiacc:
CBETOKOMHUPOBAILHOIN MAIIUHBI, 3JIEKTPOCTATUYECKOTO (PUIIbTPA AJISi OYUCTKU BO3/yXa OT MbLIH,
KJIaBHATyphl KOMIIbIOTEpa; 11 Kiacc: AETeKTOpa METAITMYECKUX TMPEeAMETOB, IOe37a Ha
MarHUTHOM MOJyIIKE, CBETOBOJA), MPUKIAIHOE HCIOJIb30BaHHE (usnueckux sasieHud (10
KJIacC: SBJICHHE JIEKTPU3AIMU TPEHUEM B JaKTUIIOCKoNMy; 11 Kitacc: 3JeKTpuYecKoro paspsia B
MJIA3MEHHOM JIUCILIEE);

e  OOIIEKYJIbTYpHBIN acCMeKT (PU3NYECKOTO 3HAHUA, peau3a-lus U MEKIPEAMETHBIX
cszeit (10 kmace: cuMMeTpHs B IPUPOJE U KUBOMUCH, YIIpyrue nedopManuu B OMOIOTHUECKUX
TKaHSX, (U3MONIOTMYECKOe BO3JCUCTBHE TEPETrpy30K Ha OpraHu3M, CYIIECTBOBaHUE
AIEKTPUIECKOTO Mo y poi0; 11 kiace: ¢u3nueckue MPUHIUIIBI 3peHUs, O0BICHEHHE TTPUYUH
BO3HUKHOBEHHUSI PAUAIIMOHHBIX TOSICOB 3€MJIM, BBISICHEHHE BKJIaJa Pa3IMYHBIX HCTOYHUKOB
MOHHM3UPYIOIIETO W3IyYeHHUs B €CTECTBEHHBIH paAMAllMOHHBIA ()OH, HMCIONH30BAHHUE SIBICHHUS
pPaZMOaKTUBHOTO pachajia B U30TOIMHON XPOHOJOTHH, (HOPMYIUPOBKA HEOOXOAUMBIX YC-JTOBUN
BO3HUKHOBEHHUSI OPTAHUYECKOW KU3HH Ha TIJIaHETE).

Wzyuenne ¢usuku B 10-11 kmaccax Ha 0a30BOM ypOBHE HAmNpaBlIeHO Ha JOCTH)KEHUE
CIEAYIOLIMX LeJIei:

e  OCBOCHHE 3HaHWH O (yHIAaMEHTAIBHBIX (DU3MUECKUX 3aKOHAX W MPHHIIMIAX, JEKAIUX B

OCHOBC COBpCMCHHOﬁ (1)H3HHGCKOIZ KapTUHBI MHpPA, HanOoJIee BaXKHBIX OTKPBITUAX B obnactu



(GU3UKH, OKa3aBIINX OIpPEACTSIONIee BIMSHIE HAa PAa3BUTHE TEXHWKH M TEXHOJIOTHH; METOJaxX
HAYYHOTO ITO3HAHMS TPUPOIBI;

e  TPUMEHECHHE IOJIydCHHBIC 3HAHUS 10 (pr3nke st 00BSICHEHNS Pa3HOOOPa3HBIX (PHU3NIECKUX
SIBJICHUI 1 CBOICTB BEIECTB; MPAKTUYECKOTO UCTIOIB30BAHUS (PU3NIECKUX 3HAHUI,

. Pa3BUTHUC MMO3HABATCIIbHBIX MHTCPCCOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CII0OCOOHOCTEN B
npoluecce NPUOOpPETeHUs] 3HAHWKW M YMEHHH 1O (HU3MKE C HCHOJIBb30BAaHUEM Pa3IMYHBIX
MCTOYHHUKOB MH(OpMALINH, B TOM YHCIIE CPEACTB COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHIA;
¢dbopMHpOBaHNE YMEHHIA OLIEHUBATh IOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(POPMALINY;

e  BOCHHTaHHE yOEKIEHHOCTH B BOSMOXKHOCTH MO3HAHUS 3aKOHOB HMPUPOJIBI; UCTIOIB30BAHUS
JOCTHKECHUI (U3MKM Ha OJlaro pa3BUTHSA YENOBEYECKOW NMBWIM3AIMU; HEOOXOJUMOCTH
COTPpyAHUYCCTBA B IMPOLECCE COBMCCTHOI'O BBIMMOJHCHUSA 3adad, YBAXUTCIbHOIO OTHOMICHUS K
MHEHHIO OINMOHEHTa TpU OOCYKICHHHM TMPOOJIEM eCTECTBEHHOHAYYHOTO COZICpIKAHUS;
TOTOBHOCTH K MOPaJIbHO-ITUYECKONW OIICHKE HCIIOJIb30BAHUS HAYYHBIX JIOCTHKCHHH, YyBCTBA
OTBETCTBEHHOCTH 3a 3alIUTY OKPYKAIOIIEH CPeJIbl;

. HCIIOJIB30BaHHUEC HpI/IO6peT€HHBIX 3HAaHUHA H YMGHI/II\/JI AJid pCHICHUA IMPAKTUYCCKUX 3aaad
HIOBCETHEBHOM KM3HHU, oOecriedeH st 0e30MacHOCTH COOCTBEHHOH JKU3HH.

JlocTrkeHue ITUX 1eNei 00ecrieunBaeTcs peIICHUEM CIIEAYIONX 3a/1a4:

e (opMupoOBaHHS OCHOB HAYYHOTO MUPOBO33PEHUS;

e Pa3BUTHS UHTEJIEKTyaJIbHBIX CIOCOOHOCTEHN Y 00yUaronmxcs;

e  pa3BUTHE NO3HABATEJIbHBIX MHTEPECOB LIKOJHHUKOB B IpoIiecce U3ydeHUs HUNKHU;

. 3HaKOMCTBO C METOJJaMH HAYYHOT'O [TO3HAHUWA OKPYKAIOIIECTO MHUPA;

e  IIOCTAHOBKa MpoO0ieM, TpeOYIOUMX OT 00y4aromuXCcs CaMOCTOSTENIbHON JEesTeIbHOCTH 10
UX pa3pelIeHuIo;

. BOOPY’>KCHHUE IMIKOJbHHMKA HAYYHBIM MCTOAOM IIO3HAHHA, I[MO3BOJIAIOINIUM I10JYYaTb

00BEKTHBHEIC 3HAHUS 00 OKpYyZKaromem MHpE.

PabGouas mporpamma yuebHoro mpeamera «®Pusmka» B 10-11 kimaccax BKIIIOUaeT BCE TEMBI,
pelyCMOTpEeHHbIE (heiepaTIbHbIM TOCYJapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAAPTOM CpPEIHETro
oOuiero oOpa3oBaHus 1Mo ¢pU3MKe U OCHOBHOI 00pa3oBaTeNbHOM MporpaMMoii cpeiHero o0IIero
oOpaszoBanus. Cogepkanue Kypca (U3MKM B HporpamMme cpeaHero oOmiero oOpa3oBaHUsS
CTPYKTYpUpPYETCSI Ha OCHOBE (PM3NYECKUX TEOPUIl U BKIIOYAET CIEAYIOIINE Pa3J/ieNbl: HayuHbIN
METO IIO3HAaHUA IIpuUpoakl, MEXaHHKa, MOJICKYJIsIpHasd CbI/ISI/IKa, TEPMOANHAMHKA,
SJICKTPOAMHAMHKA, KoJeOaHust u BOJIHBI, OIITHKA, CICOHAJIbHad TEOpHUA OTHOCUTCIBHOCTH,

KBaHTOBas (u3MKa, crpoeHue BeenenHoit.



KaJ'ICHI[apHO—TeMaTI/I‘IeCKOC IIJIAaHUPOBAHUEC mnpeamnojgaract HaJIM4ue KOHTPOJbHBIX n

1a00paTOpHBIX pabOT, KOTOPBIE IPOBOJAATCS MOCIE 3aBEPLICHUS U3yUEHUS TEMbl WK pa3zena.

Jnst akTMBHU3alMU [TO3HABATEIILHOM JEATEILHOCTH O0YUaIOIIUXCs B COACPKaHUE MpeameTa
BKIIIOUEH TEOPETUYECKUH MaTepuan U OJIOK 3ajJay, HaIpaBlIEHHbIE Ha IOJyYeHUE
oOydaromumucst 3HaHuil o KamyxckoM Kpae, 4TO MpeAnonaraeT paculupeHue Kpyrosopa
oOyJaromuxcsi, yrayOoneHne 3HaHwid O (U3MKE, BOCIUTAHHE YYBCTBA MATPHOTHU3MA K CBOEH
Maioii Poaune. BapuanTbl peanuzanuu COACpKaHUS PETHOHATBHBIX (KPAaeBEIUECKHUX )
OCOOCHHOCTEH: OTAeNbHbIE YPOKH, (parMeHTapHOE BKJIIOYEHHE MaTepuajoB B YpPOK B BHUIE
COOO0IIIeHNH, KOMIUIEKCHBIX U UHTETPUPOBAHHBIX CUTYAIIHOHHBIX U MPAKTHUKO-OPUEHTUPOBAHHBIX
3alaHuii; OpraHu3anus TPOCKTHOW U Y4eOHO-HCCIIENOBATEILCKON JIEeATEIBHOCTH. DOpMBI
IIPOBEICHUS. YPOKOB II0 OCBOCHHUIO KpPaeBEAUECKOrO COACPIKAHUA: DKCKYpCHM, B T.4. U

BUPTYAJIbHBIC, IPAKTUKYMBbI, TBOPUCCKHUEC BCTPCUHU, KOHd)epeHI_[I/II/I u ap.

YueOusiii mian MBOY COII Ne34 mpemycmarpuBaeT o0si3aTelibHOE M3ydyeHHE (U3MKH Ha

YpOBHE cpeqiHero obiiero oopa3zoBanus B o0beme 136 4, B TOM uucie:
B 10 kmacce - 68 4,

B 11 kmacce — 68 4.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OGPA30BAHUA

OcBoenne ydyeOHOro mpenmera «Du3MKa» Ha YpOBHE CpeaHEro olmiero oOpa3zoBaHUS
(6a30BBIf  YpPOBEHB) JIOJDKHO  OOCCIEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
MeTaIrpeAMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JJUMYHOCTHBIE PE3YJIBTATbBI

JIMdHOCTHBIE Pe3yabTaThl OCBOCHHS yueOHOro mpeamera «Dusnkay JTOJDKHBI OTpaXkaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTAlUi, TO3WTHUBHBIX BHYTPEHHHX
yOeXKICHHUI, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  0OIIecTBa,
paclMpeHne >KU3HCHHOTO OIbITa M ONBITA JCSITCILHOCTH B IPOIECCE PEaTU3allid OCHOBHBIX
HaIpaBJeHUN BOCIIUTATEILHOM IEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxkaaHcKOro BOCIIUTAHUSA:

cOPMUPOBAHHOCTh TPAKIAHCKOW TIMO3MIUK OOYyYaIOMETOCs KaK aKTUBHOTO H
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOMIEYETOBEYECKUX T'YMAHUCTHUECKUX M JIEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JCSTCILHOCTh B MHTEPECax TI'Pa)KTAHCKOrO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeILHON OpraHU3aIiH;

YMEHHE B3aMMOJCHCTBOBATh C COIUAIBHBIMH HMHCTUTYTaMH B COOTBETCTBHH C HX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOM JEATCILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPakKIaHCKON UICHTUYHOCTH, MATPHOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHHCKUX
yU€HBIX B 007aCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO IMOBECHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAILUIO U TPUHUMATh OCO3HAHHBIC PEUICHHS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHCJIE B ICATECILHOCTH YIEHOTO;

OCO3HaHWeE JIMYHOTO BKJIaJIa B TIOCTPOCHUE YCTOMYHNBOTO OYAYIIETro;

4)3cTeTHYECKOr0 BOCIIUTAHUA:

ACTETUUYECKOE OTHOIIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYILIETO
buznueckoil Hayke;

5) TPy10BOr0 BOCIIUTAHUSA:



WHTEpeC K pas3nudyHbiM cdepam MnpodhecCHOHATBHON JeATEIPHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMCHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu 1 pean30BbIBATH COOCTBEHHBIC KIU3HECHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OOpPa30BaHHMIO M CaMOOOpa30BaHUIO B 00y1acTH (PU3UKH HA
MPOTSDKEHUH BCEH JKHU3HU;

6) PK0JIOTMY€ECKOIr0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYPHl, OCO3HAHWE TJI00ATBHOrO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

IJIJAHUPOBAaHUE M OCYIIECTBJICHUE JCHCTBUN B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHMS
LeJield YCTOMYMBOrO pa3BUTHUS YEJIOBEUYECTBA;

paciIpeHue OIbITa JACSITEILHOCTH JKOJOTUYECKOW HAMPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAaHUH 10 (pHu3HMKe;

7) 1EeHHOCTH HAYYHOI0 MO3HAHMA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONICTO COBPEMEHHOMY YPOBHIO
pasButHs (pU3NIESCKON HAYKH;

OCO3HaHUE [IEHHOCTU HAYyYHOM! JIeATEIbHOCTH, TOTOBHOCTH B IIPOIECCe U3yUeHUST (DU3HKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBHUS

ba3oBble JJornyecKne 1eMCTBUSA:

CaMOCTOSITENTFHO (DOPMYIHPOBATh M aKTyalM3MpPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPEICIIATH TENIN JCATSILHOCTH, 33]]aBaTh MapaMEeTPhl K KPUTEPUH UX TOCTHXKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PACCMATPUBAEMBIX (PUIUYECKUX
SIBJICHUSAX

pa3zpabarbiBaTh IUIAaH peEHICHHWsS] MpoOJIeMBl C  Y4ETOM  aHAM3a  HMMEIOIIUXCS
MaTepUaTbHBIX K HEMaTEPHATBHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JESATEILHOCTH, OLICHUBATH COOTBETCTBHE PE3YyJIbTATOB IIEISM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENFHOCTH;

KOOPJIMHHUPOBATh W BBITIOJNHATH PabOTy B YCJIOBHSX pPEAbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble HccienoBaTelbCKue NeiCTBHA:

BJIaACTH Hay‘—IHOI\/'I TGpMHHOJ’IOFHGﬁ, KIIIOYEBBIMU IIOHATHUAMU U METOAAMU (i)H?;I/I‘IGCKOfI

HayKU;



BJIa/IETh HABBIKAMU Y4€OHO-HCCIIEI0BATENbCKOW U MPOEKTHOW JEATEIBHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 33134
(bu3uIecKOro conepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METO0B TO3HAHUS;

BJIAJIETh BUJAMU JEATEIBHOCTA IO IOJIYYEHUIO HOBOI'O 3HAHMS, €r0 HWHTEpIpETaluH,
npeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MpPH
CO3J1aHUH Y4EOHBIX IPOEKTOB B 00JaCTH (pU3HKH;

BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBS3UM U aKTyaJu3UpOBaTh 3aJady, BbIABUIATH
TUIIOTE3y €€ pELICHMs,, HaXOOUThb apryMEHThl I JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh IIOJYyYEHHBIE B XOJAE PpEUICHMs 3aJaud pe3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]aud B 00Pa30BATEIbHOM AESITENBLHOCTH, B
TOM YHUCJIE MIPU U3YYCHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh EePEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEACATSILHOCTH;

yYMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIEC UJIEU, IPEJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 331a4M, JOMTyCKAIOIINE aJIbTEPHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmueii:

BJIaJIeTh HAaBBIKAMU MOJIy4YeHUsl MH(POpMauK (HU3NYECKOro COAEpKaHUs U3 UCTOUHUKOB
pa3sHbIX THIIOB, CaMOCTOSITENIBHO OCYIIECTBJISATh IOMCK, aHaJIW3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMUHbIX BUAOB U (JOPM IPE/ICTaBICHMUS;

OLIEHUBATh JJOCTOBEPHOCTh MHPOPMAIIHH;

UCMOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, PaBOBbIX U
TUYECKUX HOPM, HOpM MH(POPMAIMOHHOM 0€301MaCHOCTH;

co3/laBaTh TEKCThl (PU3MUECKOTO COJAEpKaHHs B Pa3NUYHBIX (opMmaTrax Cc Y4ETOM
Ha3HaueHUs MWHPOpPMALMU U LEJNEeBOM ayauTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
MIPEJICTaBICHUS U BU3YyaIH3aI1H.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

OCYILIECTBIATH OOIIIEHHE HAa YpOKaX (PU3UKU U BO BHEYPOUHOH /1S TENbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIlMi U CMATYaTh KOH(MIUKTHI;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOIb30BAaHHEM S3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U HHIMBUAYAIbHON pabOThI;



BBIOMPATh TEMATHKY M METOJbl COBMECTHBIX JCHCTBUN C YUETOM OOIIMX MHTEPECOB M
BO3MOXKHOCTCH KaXKJOr0 YjCHA KOJIJICKTHBA;

MPUHUMATh 1I€JIM COBMECTHOW JI€ATE€bHOCTH, OpPraHU30BBIBATH M KOOPIUHUPOBATH
JNEUCTBUSI TIO €€ JTOCTHIKCHHUIO: COCTABJIAThH IUIAH JEHCTBHUMA, pacIpenessiTh POJId C y4ETOM
MHEHHUH YYaCTHHKOB, 00CY)XIaTh pe3yIbTaThl COBMECTHOW PabOTHI;

OIICHUBATh KAUYeCTBO CBOETO BKJIAJIa U KAXKIOTO YYaCTHUKA KOMaH/IbI B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

MpeayiaraTh HOBBIC TPOEKTHI, OICHUBATh WJEU C MO3WIIMHA HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKOW 3HAYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETHMYECKOE IMOBEJECHUE B Pa3IUYHBIX CHUTYyalMsX,
MPOSIBIISTH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

PerysisiTuBHbIE YHHBepPCAJIbHbIE yUeOHbIe IeiicTBUS

Camoopranmszanms:

CaMOCTOSITEITbHO OCYIICCTBIISATh IMO3HABATEIBHYIO JCSATEIBHOCTh B 00JIACTH (DH3WKH U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATH IIAH PEIICHUS PAacYETHBIX M KAueCTBEHHBIX 3aJlay, TUIaH
BBIMIOJTHEHUSI TMPAKTUYeCKoi paboThl ¢ Y4ETOM HUMEIOUIMXCS PECypcoOB, COOCTBEHHBIX
BO3MOHOCTEW U MPEANOYTEHU;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHUN;

JieNaTh OCO3HAHHBIN BHIOODP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
petieHue;

OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO OHPYAULUU B o01acTH (PU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTE/LJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBHI B JESATEIHHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BIIa/IETh HABBIKAMU MO3HABATENHHOMN pe(IeKCUU KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUN
Y MBICJIUTEILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

HCIIOIh30BaTh MPUEMBI pe(IIEKCHH IJIsI OIIEHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.



B npouecce nocTuKeHUs JTUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrpaMMbl MO (QU3UKE
JUIL  YpOBHSA CpeIHEero oOmero oOpa3oBaHUs y OOydYalOIIMXCS COBEPIIEHCTBYETCS
HYMOIMOHAIBHBIA UHTEJUICKT, MPEANOIaralonfi chOpMHUPOBAHHOCTS!

CaMOCO3HAaHUS, BKJIIOUYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE IMOLMOHAIBHOE COCTOSIHUE,
BUJICTh HANpPaBJIEHUS Pa3BUTUS COOCTBEHHON 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJINPOBAHMS, BKJIFOYAIOLIET O CaMOKOHTPOIJIb, yMeHue IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJalNTHPOBATHCS K HSMOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBAalLlUM, BKJIKOYAIOIIECH CTPEMJICHHE K IOCTMIKCHHMIO LIEJIU M YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JEHCTBOBATH UCXOMAS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAOLIEH CIOCOOHOCTh NMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE APYTUX,
YUUTBIBATh €0 IIPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLICHUS C APYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K koniy oO6ydenus B 10 kiacce rnpeIMeTHbIe pe3yabTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

JEeMOHCTPHPOBATh Ha MPUMEpaxX posib U MecTO (PU3MKH B (POPMUPOBAHUH COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHA COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IPAKTUYECKOU
JeATEIbHOCTH JIFOCH;

YUUTHIBATh TPaHMIIBI NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MoJleNIel: MaTepualibHas
TOYKa, MHEpLUalbHAas cHcTeMa OTCYéTa, aOCOIIOTHO TBEPJIOE TEIO, UACANBHBIM ra3, MOJEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIA AIEKTPUYECKUM 3aps]l IPU pELICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SIBIEHUS (MPOLECCh) M OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOECHUS BEIIECTBA W AJIEKTPOJMHAMHUKMU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE IPSMOJIUHENHOE [BUKEHHE, CBOOOIHOE MAJCHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpIHs, B3auMojaeucTBue Tei, auddysus, OpoyHOBCKoe
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oxJaxJIeHUN), TEIJIOBOE paBHOBECHE, UCIAPEHNE, KOHACH ALV, TUIaBJICHNE, KPUCTAIUIN3aLNs,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIIEHUE AABJICHUS ra3a IIPU €r0 HAarpEBAHMHM B 3aKPBITOM
coCylie, CBA3b MEXAY IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMOJICHCTBUE 3aps10B;

OIHCHIBATh MEXAHMUYECKOE JABM)KEHUE, UCIOJIb3Ys (PU3NYECKHE BETUUYMHBI: KOOpJAUHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHjla, UMITYJIbC Teld, KHHETHYECKas

OHEprus, MMOTCHLHAJIbHAsA OJSHEPTHA, MCXaHHUYCCKas pa60Ta, MCXaHUYCCKasA MOINHOCTh, IIpH



OTMMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MYECKHH CMBICT HCIOJIB3YEMbIX BEIWYWH, HX
0003HaYCHHS U CIUHUIIBI, HAXOAUTH (DOPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYCCKYIO BETUYUHY
C APYTMMH BEJIUYMHAMMU;

ONUCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ W TEIUJIOBBIC SBICHUS, HCIOJb3YS
dbu3MYecCKue BEIWYWHBL: JaBJIEHUE Tra3za, TEeMIeparypa, CpPeIHss KHHETHYeCKas SHEPIHs
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAAPATUYHASA CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT IMOJIE3HOrO JEHCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPH OTIMCAHUH MTPaBUIILHO TPAKTOBATh (PU3UYECKUN CMBICI HCTIOJIb3yEeMbIX BEIUYHH,
uX O00O3HAYEHUS W EIUHUIIBI, HAXOAWTHh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C IPYTUMU BEIIMYUHAM;

ONMCHIBATh U3YYEHHBIC BJIEKTPHUYECKHE CBOMCTBA BELIECTBA M JICKTPUUYECKUE SIBJICHUS
(mpotiecchl), UCTONB3YS (U3NYECKUE BEIUYUHBL: ANEKTPUUYECKUUN 3apsiil, dJIEKTPUUYECKOe MOoJe,
HanpspKEHHOCTh  TOJIS,, TOTEHIMAN, Pa3HOCTh [OTEHIMAJIOB; IMPU ONHUCAHUM IPABUIBHO
TPAKTOBATh (PU3WYCCKUH CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIMHWIIB;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUNHY C IPYTHMH BETUYHHAMU;

aHAJIM3UPOBaTh (PU3MUYECKUE TMPOILECCHl U SBICHUS, UCHOJb3Ys (U3HUECKHUE 3aKOHBI U
NPUHIUNBL: 3aKOH BCeMUpPHOro TsrotreHus, I, Il u Il 3akonbl HproTOHA, 3aKOH COXpaHEHUA
MEXaHUYECKOW SHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCA, MPUHIUIT CYNIEPIOZUIIMU CUJI, TPUHIHII
paBHONIPaBUsI UHEPUHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEAHEHM KUHETUYECKOM HDHEPIUU TEIIOBOIO JIBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHSTh OCHOBHBIE TMPHUHIUIBI ACHCTBUS MAaIIWH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB; pa3nuvaTh yCIOBHUS UX O€30MaCHOTO HCIIOIb30BaHUS B IIOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (PU3NUYECKHX SIBJICHUN W TPOIIECCOB C
WCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHUH, Tpu 3ToM (HopmMyIupoBaTh
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBJISITh TPSMBIE W KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYUH, TPH ITOM
BBIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W WCIOJIB30BAaTh W3BECTHBIE METOJbI OIICHKHU
MIOTPELIHOCTEN U3MEPEHU;

WCCIIEIOBATh 3aBHCHUMOCTH MEXIYy (U3HMUECKUMU BEIUYUHAMH C HCHOJB30BAaHHEM
NPSIMBIX HW3MEPEHUN, TMPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DPU3UYECKUX BEIUYMH B BUAC TaOIUIl M TPpadUKOB, JEIaTh BBIBOIBI

110 pE€3yabTaTaM UCCICIOBAHNA,



coOyoaTh npaBwiia O€30MacHOrO TpyZAa HpH MPOBEJEHUM HCCIENOBAaHUI B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENIOBATEICKOM M  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemiaTb pacy€THbIE 3aJaud C SBHO 33JaHHOM (U3NUECKOM MOJAEIbIO, HCIOJb3YS
(du3nyeckre 3aKOHbl M NPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3aJjaul BHIOUPATh (PU3UYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE IS €€ pEeLIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MYECKON BEIIMYHHBI,

pelaTh KauyeCTBEHHBIC 3a/la4M: BBICTPAMBaTh JIOTUYECKH HEIMPOTUBOPECUYUBYIO LICTIOYKY
paccyKIeHUI C OIIOPOi HAa N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SABICHMUS;

UCTOJB30BAaTh TPU pEIIeHHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MUHTEPHPETAUUU U IpPEICTaBICHUsS y4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpMauy, NOJYYEHHOM W3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh M0JIy4aeMyto HH(POPMALUIO;

MPUBOANUTH MPUMEPHI BKJIaJa POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKHE 3HaHUS 1O (U3MKe B IOBCEIHEBHOW JKU3HU IS
oOecrieyeHus 6€30MaCHOCTH MTPU OOpALIEHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIOIEHNS HOPM IKOJIOTHYECKOTO MOBEACHMS B OKpY KaloLlEel cpeae;

paboTaTh B TpyIIE C BBIIOJHEHUEM pPa3JIMYHBIX COLHAJIBHBIX pPOJeH, IIaHUpPOBATh
paboTy Trpymmbl, palMOHAIBHO PACHPENENATh OOS3aHHOCTH U IUIAHMPOBAThH JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aJleKBaTHO OLICHWBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB T'PYIIIBI B

pelICHHE paccMaTpUBaEMOil TPOOIIEMBI.

K xoHny o6yuyenus B 11 kiacce nmpeiMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxartb chOPMUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

JI€MOHCTPHPOBATh Ha MpUMepax posib U MecTO (PU3MKH B (POPMHUPOBAHUM COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTWM, B MPAKTUYECKOU
JEeSTeIbHOCTH JIF0JIeH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTHIBaTh TPAHULIBI TMPUMEHEHHS] HW3YYEHHBIX (U3MUECKUX MOJeNed: TOYEeUHBIH
JJIEKTPUYECKUN 3apsl, JIyd CBETa, TOYEYHbIM MCTOYHUK CBETa, SIACpHAas MOJEIb aroMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO si/ipa MU pelIeHUH (PU3NUECKUX 3a/]1a4;

pacrio3HaBaTh (U3MUECKUE SIBIECHUS (MPOLIECCH) M OOBIACHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHA M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAS

WHAYKIHA, JEeHCTBHE MarHUTHOT'O IIOJS Ha MNpOBOAHUK C TOKOM H ﬂBH)KYMHﬁCH 3apsn,



AJIEKTPOMArHUTHbIE KOJIEOAHHs M BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, WHTephepeHnus, audpakiuus W TMOJSIpU3alUS CBETa, IUCIEPCHUS CBETA,
doroannekrpudeckuii 3¢ dekt (porodddekT), CBETOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Jia, €CTECTBEHHAsl U CKYCCTBEHHAs PaInOaKTUBHOCTD;

OIMCHIBATh M3yYCHHBIE CBOMCTBA BelIeCTBa (AJIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MTPOBOAMMOCTD PA3IUYHBIX CPE) W SJICKTPOMATHUTHBIE SIBICHUS (IIPOLIECCHI),
UCTIONB3YS (U3MUYECKUE BEIMYUHBL: DJICKTPUUYSCKUN 3apsj, CHIa TOKa, SJICKTPHUECKOE
HaNpsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MMOTEHIMANIOB, 3JIEKTPOABUKYIIIAsl CHUJIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuia Ammnepa, cuia JlopeHia, MHIYKTUBHOCTb
KATYIIKKW, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO TOJICH, TEPUOJa W YacToTa KoieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3aps] U CHJIa TOKA B TPOIECCE TAPMOHHUYECKUX AJICKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, MPHU ONHUCAHUU TPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOJNb3YEMbIX BEIUYMH, MX OOO3HAUECHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTHMH BETUYHHAMU;

OIMCHIBATh M3YyYCHHBIC KBAHTOBBIC SBJICHHS M IPOILECCHI, HUCIONB3Yys (pHU3MUecKue
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
uMIyasc (OTOHA, MEpUOJ] TOJypacmaja, SHEPIrHsl CBSI3W AaTOMHBIX SJ€p, MPU OMNHUCAHUU
MPAaBWIIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIIOIB3YEMBIX BEIHYWH, WX OOO3HAYCHHS U
€IMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DM3MYECKYIO BEIHUYMHY C JIPYTUMHU
BEJIMUYMHAMU, BRIYUCIATH 3HaU€HUE (PU3NYECKON BEJTMUHHBI;

aHAIIM3UPOBaATh (U3MUECKUE TMPOLIECCHl M SBJICHHS, HCIONb3ysd (PU3NUYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCJTCIOBAaTSIIBHOTO W MAPALICIBHOTO  COCIUHCHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIEKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH
MNPSIMOJIMHEMHOTO PacpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHe OHHIITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPrUuH, 3aKOH
COXPAaHCHHS HMITYJIbCA, 3aKOH COXPaHCHHs DSJICKTPHUECKOTO 3apsifa, 3aKOH COXpPaHCHUS
MacCOBOTO 4HCIIA, IMOCTYJaThl bopa, 3aKOH PaJMOAKTUBHOTO pacmana, MpH ITOM pa3iHdaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKCHHE U YCJIOBUS (TPaHMIIBI,
00nacTv) MPUMEHUMOCTH;

OTIpE/ICIIATh HANPABJICHUE BEKTOPAa WHIYKIIMA MArHUTHOTO TIOJISI MMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel Jlopenna;

CTPOUTH U OMHICHIBATH NU300pakeHUE, CO3/1aBaeMOe TIIOCKUM 3€PKaIOM, TOHKOH JINH30M;

BBITIONHATh DKCIEPUMEHTHI TI0 HCCIENOBAHUIO (DU3MYECKHUX SIBICHUH M TPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (HOpPMYIHpOBAThH
npobnemMy/3amady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3

MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;



OCYLIECTBIIATh MNpPSIMbIE M KOCBEHHBbIE HM3MEpEeHMs] (DPU3MUECKUX BEIMYUH, HPU ITOM
BBIOMpPATh ONTHMAJBHBI CIIOCOO W3MEPEHUs] M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIeIOBaTh 3aBUCUMOCTH  (U3MYECKUX BEIMYMH C HCIOJb30BAaHUEM IPSAMBIX
U3MEPEHUIl: IpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyJbTaThl IOJIYyYEHHOU
3aBHUCUMOCTH (PU3MYECKMX BEIUYMH B BUAEC TaONMMIl W TpauKOB, JENaTh BBHIBOJIBI IO
pe3yJibTaTaM UCCIIeI0BAHUS;

coOyroaTh npaBwiia OE30IIaCHOrO TpyJda HpPU IMPOBEIACHUU HCCIEAOBAaHMM B paMKax
y4eOHOTr0 SKCIEpPHUMEHTa, Y4eOHO-HCCIEeNOBAaTEIbCKOW M  IPOEKTHOM JEATENIBHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTrh pacuyéTHBIE 3aJadd C SIBHO 33JaHHOW (PU3UYECKOM MOMAEIBIO, HCIIONb3YS
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 337a4M BIOUpPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAMMbIE JUIsl €€ pelIeHMs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYEHHOTO 3HAUCHHsI (PU3MUECKON BEIMYHMHEI,

pemaTh KaueCTBEHHBIC 33aJaud: BBICTPAWBATh JIOTMYECKA HEMPOTHBOPEUYHBYIO IIETIOUKY
paccyXIeHUI C ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCIOJb30BAaTh IPU pEIIeHUH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIPETAMH U TIPEICTABICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIMM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJIM3UPOBATh MOJTy4aeMyto HH(POPMALUIO;

OOBSICHATh MPUHLUIBI JCUCTBUS MAIlMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3nuyath yCIOBHS UX O€30MAaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HHU;

MPUBOANTH MPUMEPHI BKJIaJa POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(ODU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJb30BAaTh TEOPETUYECKHE 3HAaHUS 1O (U3MKe B TOBCEIHEBHOW JKU3HU IS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHUsI 3/I0POBBS U COOIOIEHHSI HOPM IKOJOTHUECKOTO TIOBEICHHS B OKPY’KalOIIeH cpefe;

paboTaTe B TpyIlIe C BBIIOJIHEHUEM pPa3IMYHbIX COLHUAIBHBIX pOJIEH, MIIaHHUPOBAThH
paboTy Trpymmbl, panMoOHAIBHO PACHPENENATh OOS3aHHOCTH U IUIAHUPOBAThH JIEATEIIHOCTH B
HECTaHJAPTHBIX CHUTYallHsX, aJeKBAaTHO OIEHWBATH BKJIAQJ KaXIOTO W3 YYACTHHKOB TPYIIHI B

pelIeHUe PaccMaTpUBAEMOil TPOOIIEMBI.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

10 kaacce (68 1)

®Du3nka U ecTeCTBEHHOHAYYHBII MeTo/l No3HAHUA npupoasl (1 1)

dusuka — QyHnameHTanbHas Hayka o mnpupoae. Hayunblii Meron mno3Hanus. Metozsl

UCClIeIoBaHUsl (PU3MUECKUX sIBIEHUH. MojenupoBanue (QU3MYECKUX SIBIEHUM M IPOLIECCOB.

Ousnueckue BenuuuHbI. [lorpemnoctu n3mMepennit pusnyeckux BeanuuH. Ouznyeckre 3aK0HbI

U I'paHulbl UX NpUMEHUMOCTH. Du3nueckre TeOpUM U MPUHLUI COOTBETCTBUA. Poiib U MecTo

¢u3uku B (HOPMUPOBAHMM COBPEMEHHONW HAayyHOM KapTHHBI MHpPA, B IPAKTUYECKOH

JEeATENIBHOCTH Jitoe. Pu3nKa U KynbTypa

OcHoBHbBIE BU/bI 1eSITEJIbHOCTH YUAILIUXCH:

— OOBACHATH HA KOHKPETHBIX MPUMEPax PoJib U MeCTO (PU3UKH B (POPMHUPOBAHUN COBPEMEHHON
Hay4YHOW KapTHUHbBI MUPA, B Pa3BUTUH COBPEMEHHBIX TEXHUKU U TEXHOJIOTHH, B IPAKTUUECKON
JESATEIIBHOCTH JIFOJIEH.

— JleMOHCTpHUPOBATh Ha MpUMeEpax B3aHMMOCBSI3b MEXIY (U3MKON U APYIMMH €CTECTBEHHBIMHU
HayKaMH.

— Bocnpon3BoauTs cxeMy Hay4HOTO IIO3HAHMS, IPUBOIUTD IIPUMEPBI €€ UCIIOIb30BaHUS.

— JlaBaTh ompejesieHHe NOHATUI U paclo3HaBaTh UX: MOJIEINb, HayyHas TMIOTe3a, pu3ndeckas
BEJIMYMHA, (PU3UYECKOE SBICHUE, HAYYHBIH (DakT, pu3mUecKuii 3akoH, (pu3ndecKas TeopHs,
IIPUHIIAII COOTBETCTBUS.

— OO0O0CHOBBIBaTh HEOOXOAMMOCTh HCIIOJIB30BaHUS MoJIeNel sl ONHMCaHUS (PU3HMUECKUX
SIBJIEHUW U IPOLIECCOB.

— IIpuBoaNTH NpUMEPBI KOHKPETHBIX SBJICHUMN, IPOLIECCOB U MOJEIIECH JUISl UX ONUCAHUS.

— IlpuBoauTh npumepsl HU3NYECKUX BEIUUYHH.

— @opmynupoBaTh (U3NYECKHE 3aKOHBL. YKa3blBaTh T'PAaHUIBI MPUMEHHUMOCTH (PU3MUECKUX
3aKOHOB.

— IlpuBoauTH HpHUMEpPHI HMCMOJIB30BAaHUS (U3UUECKUX 3HAHUH B JKUBOIUCH, apXMUTEKTYpe,
JIEKOPAaTUBHO-NPUKIIAHOM UCKYCCTBE, MY3bIKE, CIIOPTE.

— Oco3HaBaTh IIECHHOCTh HAyYHOr'O MTO3HAHUS MMpA JUIsl YEJIOBEUYECTBA B LIEJIOM M JUISl KaXA0TI0
YeJI0OBEKa B OTACIBHOCTH, Ba)XKHOCTb OBJIAJICHUS METOJOM HAy4YHOI'O IIO3HAaHUSA JUIsS
JOCTIDKEHUS ycIiexa B JJI000M BHJIE€ PAKTUUYECKOH NesTeTbHOCTH.

— l'oToBUTh mpe3eHTaMM W COOOILIEHUS 1O HW3YYEHHBIM TeMaM (BO3MOJKHBIE TEMBbI
IpEJICTaBJICHbI B yUeOHUKE)

I'naBa 1: Mexanuka (27 4)

Pazgea 1: Kunemaruka (7 1)



Mexanndeckoe paBmwkeHne. CuctemMbl oTcuéra. CKalsipHbIE HW BEKTOpPHBIE (DHU3HUYECKHE
BenuuyuHbl. MarepuanbHas Touka. llocrynmarensHoe — nBrkeHue. Tpaekropus, IyTh,
NepeMCIICHUC, KOOpAWHATA, MOMCHT BpPEMCHH, MPOMEKYTOK BPEMEHU. 3aKOH OTHOCHTEILHOCTH
IBIKEHUSA. PaBHOMepHOEe mpsiMoiiMHElHOe aBIKeHHE. CKOpPOCTh PaBHOMEPHOTO MPSIMOJIHUHEHHOTO
IBIDKCHUS. Y paBHEHHE paBHOMEPHOTO ABMXKEHUS. [ padukn paBHOMEepHOTO IBIKEHUs. HepaBHOMepHOE
nekerne. CpemHsisi CKOpOcTb. MrHOBEHHas CKOpOCTb. YCKOpeHue. PaBHOyCKOpeHHOe [BHKEHHE.
YpaBHeHHE DPaBHOYCKOPEHHOTO MABIKeHUS. ['padmkn paBHOYCKOPEHHOTO MABIDKEHHS. J[BmkeHne ™o
OKPY’KHOCTH C ITOCTOSTHHOM IT0 MOJIYJIIO CKOPOCThIO. LleHTpocTpeMuTensHOe yCKOpeHue.

OcHogHble gUObL OeAMeIbHOCHU YUAUWUXCA:

— [aBate omnpeaeneHue MOHATHHA: MEXaHMYECKOE IBIDKEHHME, IIOCTYNAaTelbHOE JIBHXKEHHE,
paBHOMEpHOE IBHIKCHHE, HEPAaBHOMEPHOE IBIDKEHHE, PABHOYCKOPEHHOE IBH)KEHHE, IBI)KEHHUE II0
OKPY>KHOCTH C IOCTOSIHHOH CKOpPOCTBIO, CUCTEMa OTCUETa, MaTepralibHasl TOUKA, TPAEKTOPHS, MyTh,
NepeMeleHNe, KOOPAUHATA, MOMEHT BPEMEHH, MPOMEXYTOK BPEMEHH, CKOPOCTb PABHOMEPHOIO
IOBIDKEHHSI, CpEOHSsI ~ CKOPOCTb, MTHOBEHHAs CKOPOCTb, YCKOPEHHE, LEHTPOCTPEMHUTEIBbHOE
YCKOpEHHUE.

— Pacno3HaBaTh B KOHKPETHBIX CHTYyalUsiX, HaOJIONATh SIBJICHUS: MEXaHHMYECKOe JBIKEHHE,
MocTynareabHOe  JBW)KEHHWE,  pAaBHOMEpPHOE  JBW)KEHHWE,  HEpaBHOMEpPHOE  JBIKEHUE,
PaBHOYCKOPEHHOE JBIKEHHUE, TBUKEHHE TI0 OKPY>KHOCTH C TIOCTOSHHOM CKOPOCTHIO.

— Bocnpou3BoguTh SBIEHUSA: MEXaHHYECKOE JBIKEHHE, pPaBHOMEpHOE [BIKEHHE, HEpPaBHOMEPHOE
JIBUKEHHE, paBHOYCKOPEHHOE JBM)KCHHE, JBH)KEHUE [0 OKPYKHOCTH C TIOCTOSHHOM CKOPOCTBIO JIJISt

KOHKPETHBIX TeJl. 3a7aBaTh CUCTEMY OTCUETA /IS ONMCAHMS JBM)KEHNUS KOHKPETHOrO Teja.

— Pacno3HaBatk cUTYyaliy, B KOTOPBIX TEIO MOYXKHO CUHTATh MATEPUAIILHOW TOUKOM.

— OnwuceIBaTh TPACKTOPHM ABMKEHHUS TeJ, BOCIPOU3BOAUTE JBWKEHHE W MPUBOAUTH NMPUMEPHI TEIN,
MMEIONINX 33JaHHYI0 TPAEKTOPHUIO ABIKEHUS.

— OmnpenensT B KOHKPETHBIX CHUTYalMsIX 3HAYCHUS CKAJSIPHBIX (PU3MUECKUX BEIMYMH: MOMEHTA
BPEMEHH, IPOMEKYTKA BPEMEHH, KOOPAWHATEI, TyTH, CPEAHEN CKOPOCTH.

— HaxomuTe MOAydb M TPOEKIUH BEKTOPHBIX BeIHUMH. OMpenensTh B KOHKPETHBIX CHTyalMsIX
HanpaBJieHHe, MOJAYJIb U MPOEKIUH BEKTOPHBIX (DU3UYECKUX BEIUYWH: IMEPEMEIICHHs, CKOPOCTH
PaBHOMEPHOT'O ABMKEHUS, MTHOBEHHOUM CKOPOCTH, YCKOPEHMSI, IEHTPOCTPEMHUTEIHHOTO YCKOPEHHSI.

—  IlpumeHsTH 3HAHUA O IEHCTBHUSIX C BEKTOPAMH, MTOJYyYSHHBIE HA YPOKaX T€OMETPHH.

— 3anuceiBaTh ypaBHEHHUS PABHOMEPHOIO M PaBHOYCKOPEHHOTO MEXaHUYECKOTO IBUKECHUS.
CocCTaBisATh YpaBHEHHUS PaBHOMEPHOTO U PAaBHOYCKOPEHHOI'O MPSIMOJIMHEHHOTO JBUXKEHUS B
KOHKPETHBIX cuTyanusax. OnpeaensarTs o ypaBHEHUSM MapaMeTphbl IBUKESHHUS.

— IlpuMeHsTh 3HAHWS O IOCTPOSHHMM W YTEHHH TIPAPUKOB 3aBUCUMOCTH MEXAY BEIMYHHAMH,
MOJIYYCHHBIE Ha ypokax anreOpsl. CTpouTh rpadvK 3aBUCUMOCTH KOOPJAUHATHI MATEPHUATBHON TOUKH
OT BpeMeHH ABwkeHus. OnpenesTh Mo rpaduky 3aBUCHMOCTH KOOPJAWHATHI OT BPEMEHH XapaKTep
MEXaHUIECKOTO JBMKCHUS, HAYabHYI0 KOOPIWHATY, KOOPAUHATY B YKa3aHHBI MOMEHT BPEMEHH,

W3MEHEHHEe KOOPIWHATHl 332 HEKOTOPBHIH MPOMEXYTOK BpPEMEHH, IPOEKIHI0 CKOPOCTH (IS



PaBHOMEPHOTO MPSMOIMHEHHOTO NIBIKEHUSA). OmpenensaTs Mo rpaduKy 3aBHCHMOCTH IPOCKITAH
CKOpPOCTH OT BPEMEHM XapaKTep MEXaHUYECKOTO JBHXKEHHUS, IMPOCKIMIO0 HAYadbHOM CKOpPOCTH,
MPOEKIII0 YCKOPEHMSI, U3MEHEHUE KOOpauHaThl. OpenernsaTh mo rpaduky 3aBUCUMOCTH TPOCSKITUN
YCKOPEHHUSI OT BPEMEHU XapaKTep MEXaHUYECKOro JBMKEHUS, U3MEHECHHE MPOEKIMU CKOPOCTH 3a
onpeneaEHHBIA MTPOMEKYTOK BPEMEHH.

— JlaBaTp ompezeneHHe TOHATHI: aOCOMOTHO TBEPIOE TENO, TMOCTYMATeNbHOE M BpallaTelbHOE
IBIKEHHUS abCOMMOTHO TBEPAOTO Tena. Pacmo3HaBaTh B KOHKPETHBIX CHUTYaIMsAX, BOCTIPOU3BOIUTH U
HAOMOJaTh TMOCTYNATeNbHOE W BpallaTelbHOE IBWKEHHA TBEpHOro Ttena. [lpuMeHATs Momenb
aOCOIOTHO TBEPIOTO Tela ISl ONMHCAHWS ABIKEHUS TeN. BBIUNCIATH 3HAYCHHWS YTIIOBOW H

JUHEWHOI CKOpOCTEH, YaCTOTHI U MeproAa 0OpalieHus] B KOHKPETHBIX CUTYaIlHsIX.

—  Paznmuath myTh U IepeMeIIeHrne, MTHOBEHHYIO F CPETHIOI0 CKOPOCTH.

- H?,MCpS[TI) 3HAUYCHUA NCpCMEUICHUA, IIYTH, KOOpAWHATBI, BPCMCHU OBHUKCHMHAI, MT'HOBEHHOM
CKOpPOCTH, CPEAHEN CKOPOCTH, YCKOPEHUS, BDEMEHU JIBUKEHUA.

— PaOotatp B mape nmpu BHITIOJTHEHUH JIA0OPATOPHBIX PadOT M MPAKTUIECKHUX 3aTaHUH.

— IlpumeHsaTsr MonenM «MaTepuajbHas TOYKa», «PaBHOMEpPHOE TMPAMOJUHEWHOE JIBIKEHHUE,
«PaBHOYCKOPEHHOE ABI)KEHHUE» JJIS ONMUCAHMSI JBM)KEHUS pPEalTbHBIX Tell 1 00BEKTOB, U3yUYaeMBIX B

Kypce OHooruu

Jemoncmpauuu:

e 3aBUCUMOCTb TPACKTOPHUH OT BHIOOpA CHCTEMBI OTCUETa

e [lanenue Ten B BO3aAyxe

e JSIBneHue uHepuuU

e lI3mepeHue cui, CIOKEHUE CUIL.

e 3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT JehopManuu

e VYcoBHs paBHOBECHS TEIL.

e [lepexoa KMHETUYECKOM YHEPIUU B IOTECHIUAIBHYIO U 0OpaTHO.

Oba3amenvhble JaadopamopHble padonbl:

Jlabopamopnas paboma Nel «H3yuenue 08udicenuss meia no OKPy*CHOCMU»

Paszgea 2: 3akonsl funamMuku Herorona (S 4)
SIBnenne mHepunu. Macca u cuna. MHepuunanbasle cucremsl oTcuyéTa. B3ammopeicTsue Ted.
Crnosxenue cui. [lepBblii, Bropoii u TpeTuil 3akoHsl HproToHa.

OcHognble 6u0bl 0eamenbHOCIU VUAUWUXCA:

- I[aBaTB OIpeACIICHUC TIOHSITUH: HWHCPpUHA, MHCPTHOCTb, MacCcCa, CHJa, paBHO,[[CfICTBymH.IaSI cuia,
HHCpHHaJIbHasA CHUCTEMa OTCYETA. PaCHO3HaBaTB, Ha6J'IIO,Z[aTB SABJICHUC UWHCPIUU. HpI/IBOI[I/ITL

IMPUMCECPLI €ro MPOABJIICHUS B KOHKPCTHBIX CUTYyallUAX.
- OOBSICHATH MEXaHUYECKHE SIBJIIEHUS B HMHEPHIHUAIBHBIX CUCTEMAaxX oTcuéra.

- BI)IZ[CJ'IHTI) ZLCfICTBHiI TSI APYT HaA ApYyTa U XapaKTCPpHU30BaATb UX CUJIIAMMU.



—  I[IpumeHsaTh 3HaHUS O ACUCTBUSAX HAJl BEKTOPaMHU, MOJYYCHHBIC Ha YPOKaX T€OMETPUH.

—  OmnpenensaTs paBHOAEHCTBYIONIYIO CHITY.

—  @opMynupoBaTh NEPBBIM, BTOPOW M TpeTHl 3akoHbl HbIOTOHA, YCIOBUS HMX HNPUMEHHUMOCTH.
IIpumensTh MEpBHIN, BTOPOH U TpeTuit 3aKkoHbl Hpl0TOHA MpH pellieHnH pacu€THBIX 3aa4.

Paznen 3: Cuabl B MexaHuke (5 1)

3aKoH BCEMUPHOTO TATOTeHHs. | paBuTanmonHast mocrosiHHas. Cuna Tshxectr. Bec m HeBecomocTh. CHIThI

ynpyroctu. 3akoH ['yka. CHiTel TpeHHUS.

OcHogrbvle 6U0bl 0eamMenbHOCHU VHAUWUXCA:

— IlepeuncasaTs BBl B3aMMOAEUCTBUS T€J1 U BUJIbI CUJI B MEXAHUKE.

— /JlaBaTh ompeneneHHE MOHATUN: CcHUa TSKECTH, CHUJIAa YIOPYTOCTH, CHJIa TpPEHHUS, BEC,
HEBECOMOCTb.

— ®opMyIHpOBATh 3aKOH BCEMUPHOTO TATOTEHHUS U YCIOBUSI €r0 IPUMEHUMOCTH.

— Haxonute B nomosnHuTensHOW sutepaType u HHTepHere uHpoOpManuio 00 OTKPHITUU
Hpr0TOHOM 3aKOHAa BCEMUPHOTO TATOTEHUS.

— IlpumeHsTh 3aKOH BCEMHPHOT'O TSATOTEHUS IPU PEIIEHUH KOHKPETHBIX 3ajad. PaccuuThiBaTh
CUIIy TSDKECTH B KOHKPETHBIX CUTyalUsX. BBIUMCIATH BeC T€I B KOHKPETHBIX CUTYyalUsX.
Ha3biBaTh CXOJCTBO M pa3iIvyusl Beca U CUJIbI TSXKECTH. Pacmo3HaBaTh M BOCIIPOM3BOAUTH
COCTOSIHUSI T€J, IPU KOTOPBIX BEC TeJla PAaBEH CUJIE TSHKECTH, OOJIbLIE WIM MEHbIlEe e€.
OnucelBaTh U BOCIHPOU3BOJUTH COCTOSTHUE HEBECOMOCTH Teja. ['OTOBUTH IpE3EHTALMM U
COOOIIEHUS O MOBEIEHUH TeNl B YCIOBUAX HEBECOMOCTH, O MOJETAX yeloBeKa B KOCMOC, O
JOCTHKEHUSX Halled CcTpaHbl B IOJATOTOBKE KOCMOHABTOB K IOJIETaM B YCIOBHSX
HEBECOMOCTH.

— Pacno3HaBaTh, BOCHPOM3BOJIUTH M HAOMIOAATh pAa3JMYHble BHUIBI jAedopManuu Teil.
®opmynupoBaTh 3akoH ['yka, rpaHHIlbl €ro IPUMEHUMOCTH. BBIUMCIATE U U3MEPATh CUITY
YIPYTOCTH, KECTKOCTD MPYKHUHBI.

— Pacno3HaBath, BOCHPOM3BOJUTH, HAOMIONATh SIBICHUS CYXOTO TPEHUS TOKOS, CKOJbXKEHMS,
KaueHUsl, SBJICHUE CONPOTHUBIICHUS NPU JIBWKEHUU Tela B )KUJIKOCTH WM rasze. M3mepsaTs n
n300pakaTh rpaMuecKu CHIIbI TPEHUS MOKOs, CKOJIbXKEHUS, KaUeHMs, KUJKOTO TPEHHUsS B
KOHKpPETHBIX cuTyauusix. lMcnonb3oBaTh ¢opmMyny [Uisi BBIYMCIEHUS CHIJIBI TpPEHUS
CKOJIbJKEHUS IIPU PEILICHUH 3ajau.

— HM3mepAaTh cuity TSDKECTH, CUITY YIPYTOCTH, BEC TENA, CUILY TPEHUS, YAJINHEHUE TIPY/KUHBI.

— OmnpenensTh ¢ IMOMOIIbIO KOCBEHHBIX M3MEPEHHMH JKECTKOCTh MPYXKHUHBI, KO3 UIIUEHT
TPEHUSI CKOJIbKECHHUS.

— Paborats B ape MMpu BBIITOJHCHUH ITPAKTHYICCKUX 3aJIaHUil.



— Haxomute B momosiHUTENHHON JuTepaType u WHTepHeTe mMHGOpMAIMIO O BKJIAAE pa3HBIX
YU€HBIX B pa3BUTHE MEXaHUKU. ['OTOBUTH Mpe3eHTalMud U COOOIICHHS] MO H3YYEHHBIM
TEMaM.

- HpI/IMeHHTb 3aKOHbI IUHAMUKHU JIA OITMCAHHUA ABUKCHUA PCAJIbHBIX TCJI.

Ooa3amenvible 1a00pamoprvle padomol:

Jlabopamopnas paboma Ne 2 «I3mepeHune xECTKOCTU TPYKUHBD.

Jlabopamopnas paboma Ne 3 «3mepenne kodhPuimeHTa TpeHHUS CKOIbXKCHUS.

Pa3nen 4: 3akoH coxpaHeHusi umnyJbca (3 4)
WNmnynec Tena. Umnynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbca. PeakTUBHOE IBUKEHUE.

Ocroegnvle 6uobl 0CAMETbHOCHU VUAUWUXCA:

— JlaBaTp ompeneneHue NOHATUI: UMIYJIBC MAaTE€PUATBbHON TOYKH, UMITYJIBC CUIIBI, UMITYJIBC
CHCTEMBI Tell, 3aMKHYTasi CHCTEMa Tell, pEaKTUBHOE JIBUXKEHUE.

— Pacno3naBath, BOCHIpOM3BOAMTH, HAONIONATh YIPYTHe U HEYNpPYrue CTOJIKHOBEHMS Tel,
PEAaKTUBHOE JIBH)KEHUE.

— Haxoautb B KOHKPETHOM CUTyalluu 3HAYEHMs UMITYJIbCA MAaTEpUAIbHOW TOUYKH U UMIYJbCa
CHJIBI.

—  @opMyaupoBaTh 3aKOH COXPAHEHUS UMITYJIbCA, TPAHUIIbl €70 IPUMEHUMOCTH.

— CocraBisATh ypaBHEHHs, OINMCHIBAIOLINE 3aKOH COXPAHEHWS MMIIYJIbca B KOHKDPETHOMU
cutyauuu. HaxonnuTe, MCTIOIb3Ys COCTABIEHHOE YPABHEHHUE, HEU3BECTHBIE BETUYHHBI.

— CoznaBath cUTyaluy, B KOTOPBIX MIPOSBIIAETCS 3aKOH COXPAHEHUS UMITYJIbCA.

— Haxoguts B gonoiaHuTenbHON nuteparype u VHTepHeTe nHbopMalnio Mo 3aJaHHOM Teme.
['oTOBUTH Mpe3eHTalMM U COOOLICHHS MO M3YyYEHHbIM TeMaM (BO3MOXKHBIE TEMBI
IpEe/CTaBJICHbI B yUeOHUKE).

— T'oToBUTH mpe3eHTauM U COOOIIEHHS O MONETaX YeJOBEKa B KOCMOC, O JOCTHKEHMSIX
Halllel CTPaHbl B OCBOEHMH KOCMUYECKOTO MPOCTPAHCTBA.

— Paborate B nape uiu rpynie npy BeIINOJIHEHUH IPAKTUYECKUX 3aJaHUM.

Pa3zgea S: 3akoH coxpaHeHMs] MeXaHM4YeCKOM 3Hepruu (5 4)

Pabora cuibl. MomHuocts. Kunernueckas sneprusi. PaGora cunbl tspxect. [loTeHumanpHas

SHEprus Teja B TPaBUTALMOHHOM moje. Paborta cuiel ymnpyroctu. IloTeHnuanbHas sHeEprus

ynpyro ae(opMUpoOBaHHOTO Teja. 3aKOH COXPaHEHUsI MEXaHHUUECKOW YHEPTUH.

Ocrognble 6uobl 0CAMETbHOCHU YUAUUXCA:

— JlaBath ompeneneHue TOHSATHW: paboOTa CHIIBI, MOIMHOCTh, KHHETHYECKas JHEPTHs,
MOTEHIMANbHAs JHEPrusi, IOJHAas MEXaHWYeCKash HHEpPrus, H30JUPOBAHHAS CHCTEMA,

KOHCCpBaTUBHAA CUJIA.



— BpuncnaTe B KOHKPETHOW CHUTyallMM 3HAYeHUsA (PU3MUECKUX BEIMYMH: PaOOTHI CHIIBI,
paboOThl CHJIBI TSKECTH, PAOOTBI CHJIBI YIPYTrOCTH, PaOOThI CHUJIBI TPEHHUS, MOITHOCTH,
KMHETUYECKON DHEPIUM, U3MEHECHHSI KUHETUYECKOW 3HEPTUH, MOTCHIMAIbHONW SHEPTUU TEI
B TPaBUTAllMOHHOM II0JIe, TOTCHIUATBHOW JHEPrHUH YHPYyro AeOPMUPOBAHHOTO TeEIa,
MOJTHON MEXaHUYECKON SHEPIUH.

—  CocTaBisTh ypaBHEHHUS, CBA3BIBAIONINE PAOOTY CHIIBI, JEHCTBYIOIIEH HA TEJIO0 B KOHKPETHOM
CUTyalluM, C HW3MEHEHUEM KHUHETHYECKOW »dHepruv Tena. HaxoauTs, HCHOJIb3Yys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC BEIMUUHBI.

—  @opMyJMpOBATH 3aKOH COXPAHEHUS IOJHOM MEXaHUYECKOM IHEPIruM, Ha3bIBaTh I'PAHULBI
ero npuMeHuMocTd. COCTaB/IATh YpAaBHEHMS, ONKCHIBAIOIIME 3aKOH COXPAHEHHUS IOJIHOM
MEXaHWYECKOM JHEPruu, B KOHKPETHOM cuTyauuu. HaxoauTe, MCHONIB3Yys COCTaBIECHHOE
yYpaBHEHUE, HEU3BECTHBIC BEJTUYMHBI.

— Co3paBarh CUTyallUH, B KOTOPBIX MPOSIBISETCS 3aKOH COXPAHEHMS MOJHOM MEXaHUYECKOU
SHEPIrHUH.

—  BBINOAHATE 3KCHEPUMEHTANIBHYIO IPOBEPKY 3aKOHA COXPAHEHUSI MEXAHUYECKOU SHEPIHUH.

— BbINonHATE KOCBEHHBIE U3MEPEHHS MUMITYJIbCA Tela, MEXaHHMUECKON PHEPruu Tena, padoThl
CHUJIbI TPEHUA.

— Paborats B nape, rpyIine npu BbIITOJHEHUHU MPAKTUYECKUX 3a/1aHUH.

— Haxoauts B gonoiaHuTENbHOM MUTEparype U MHTEpHETE MHDOPMALIHIO TIO 33JaHHOM TEMe.
['oTOBUTH Tpe3eHTAlMM W COOOIIEHUS IO W3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBbI
MPEJICTaBJICHBI B y4eOHUKE.

— IIpuMeHATHP 3aKOHBI COXPAHEHUs HUMITYJIbCA W MEXAHWYECKOM SHEPruu Ul ONUCAHMS
JBUKEHUS pEaJIbHBIX TEJ.

Ooa3amenvrvle 1a0opamoprvle padomol:

Jlabopamopnas paboma Ne 4 «13ydyeHne 3akoHa COXpaHEHNUs MEXaHUUYECKOI SHEPTUN»

Pa3nen 6: Cratuka (3 4)
PaBHOBecue MarepuanbHOM TOYKM M TBEPAOro Tena. Buabl paBHOBecHs. Y CIOBHUS PaBHOBECHSI.
MOMEHT CHIIEL.

Ocrognbvle 6uobl 0CAMeETbHOCHU YUAUUXCA:

— JlaBaTh ompejiercHHE TOHSATHI: pPaBHOBECHE, YCTOWYMBOE pPAaBHOBECHE, HEYCTONYMBOEC
paBHOBecHe, 0e3pa3TUuHOe PAaBHOBECHE, IJICYO CUIIBI, MOMEHT CHJIBI.
— HaxoauTh B KOHKPETHOW CHTYyalluy 3HAYCHUS IJICUa CUIIbI, MOMCHTA CHJIBI.

—  IlepeuncnaTe ycnoBus paBHOBECHS MATEPUATILHON TOYKH U TBEPIOTO TEJA.



— CocraBnATh ypaBHEHUS, ONMCHIBAIOIIUE YCIOBHS PABHOBECHsSI, B KOHKPETHBIX CUTYyaLlUsX.
OnpenensTh, UCHOIb3Ysl COCTABIEHHOE YPABHEHUE, HEU3BECTHBIC BEJTMUNHBI.

- PaCHO3HaBaTB, BOCIIPOMU3BOAUTHL U Ha6JIIOI[aTb PAa3IIMYHBIC BUABI paBHOBECHUSA TCII.

— /3mepsaTh cuiy ¢ NMOMOLIbIO NPYKMHHOI'O JAMHAMOMETpa M LU(POBOro JaT4MKa CHIIBL,
U3MEPATH IUICYO CUJIBI.

— PaOorats B mape, rpynie npu BbIIOJIHEHUH PAKTUUECKUX 3aJaHUH.

— Haxoauts B nononHuTensHON aureparype u MiHTepHeTe nHpOpManuio o 3HaYeHUN CTaTUKU
B CTPOMTEIBCTBE, TEXHUKE, OBITY, OObsICHEHHUE (OPMBI U PA3MEPOB OOBEKTOB HPUPOIBI.
["'0TOBUTH Npe3eHTaLU U COOOLIEHUS 1O 3aJJaHHBIM TEMaM.

— PaGorats B mape mpu BbINOJIHEHHH Ja00paTOPHOM paboTHI.

Ooa3amenvuvle 1a00pamoprvle padomol:

JlaGopaTtopHnast pabota Ne 5 «M3yuenue paBHOBeCHS TeJa MO JEHCTBUEM HECKOJIBKUX CHID».

Pazgen 7: OcHOBBI THAPOMEXaHUKH (2 Y)
Hasnenue. 3akon [Tackansg. PaBHoBecue ®UIKOCTH U Ta3a. 3akoH Apxumena. [naBanue ten.

OcHogHnble 6U0bl 0eaAmeIbHOCIU YUAUWUXCA:

— JlaBaTb OmpeAciiCHUE TMOHITUN: HECKUMAeMas >KUIAKOCTb, PABHOBECHE KUJKOCTH W rasa,
TUAPOCTATUYECKOE TABJICHUE.

— HaxoauTe B KOHKPETHOW CUTYAIlMU 3HAYEHUS JTABJICHUS B OKOSAIIEHUCS )KUAKOCTH WIIN Tase.

—  ®opmynupoBath 3akoH [lackans. Ilpumenstes 3akoH Ilackans st oOBsICHEHUA
TUAPOCTATUYECKOTO TapaaoKca, Uisl OOBSICHEHUs MPUHIUIA JCHCTBUS THAPABIUYECKOTO
IIpecca 1 BBIYMCIIEHUS [TapaMeTPOB IIpecca.

—  ®opmynupoBaTh 3ak0oH Apxumena. [IpumensTs 3akoH Apxumena ajisi pelieHus 3a1ad.

— PaccuutsIiBaTh IIIOTHOCTH TEJIA MO €r0 MOBEACHUIO B AKUJIKOCTH.

- OHpejleJ'IfITB BO3MOKHOCTbD IIJIaBaHUA TCJIA.

I'naBa 2: MoJexyasipHas ¢pusuka u TepmoanHamuka (17 4)

Pa3nes 8: OcHOBBI MOJIEKY/ISIPHO-KHHETHYeCKOH TeopuH (3 4)

MounekynspHo-kunetnueckas teopuss (MKT) crpoeHus BemectBa M €€ SKCIIEPUMEHTAIbHBIE
JoKa3aTenbcTBa. bpoyHoBckoe aBmkeHue. Temmeparypa U TeruioBoe paBHoBecue. IlIkansl
Llenbcust u KenpBuHa. AOcoitoTHas TeMmIeparypa Kak Mepa cpelHed KMHETHYECKOW SHepruu
TEIUIOBOTO ABM)KEHHUS 4acTHILl BeuecTBa. CHIlbl B3aUMOAECHCTBHS MOJIEKYJI B Pa3HBIX arperaTHbIX
COCTOSIHUSAIX BelecTBa. Monenb «uaeanbHblil ra3y. JlaBnenue raza. Cesi3p MEXIy AABICHHUEM U
CpeaHEel KHHETHYECKOM SHEPrUuel MOCTYIMATEeIbHOTO TEIIOBOTO ABUKEHHS MOJIEKYI UAEATBLHOTO

ra3a. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETUYECKOW TEOPHH UEaIbHOTO rasa.



Ocroegnbvle 6uobl 0CAMeEIbHOCHU YUAUUXCA:

JlaBath ompenesnieHUe MOHATHI: TEIUIOBBIC SIBICHHUS, MaKPOCKOIMYECKHE Tela, TEIIOBOE
JIBIDKEHUE, OpOYHOBCKOE IBM)KEHHUE, MU(Qy3us, OTHOCUTEIbHAs MOJEKYJspHas Mmacca,
KOJINYECTBO BEILIECTBA, MOJISIPHAs Macca, MOJIEKyJa, Macca MOJIEKYJIbI, CKOPOCTh JIBMXKEHUS
MOJIEKYJIBI, CPEeIHSSI KMHETUYECKasi SHEPIUs MOJICKYJIbl, CHIIBI B3aUMOACHCTBHS MOJICKYI,
U/IeaNIbHBII ra3, MUKPOCKOIIMYECKHE TTapaMeTphl, MAKPOCKOITMUECKHIE TapaMeTphl, 1aBICHHE
ras3a, abCoJItoTHas TeMIeparypa, TerioBoe papHoecue, MKT.

TlepeuncnsiTh MUKPOCKOITMYECKHE U MAKPOCKOMUYECKUE MapaMeTphl raza. IlepeuucisiTh OCHOBHbIE

nonoxkeHust MKT, mpuBoauTh mpuMepsl, pe3ylbTaThl HAOMIOACHUHA U OMUCHIBATH DKCIIEPUMEHTEHI,

JIOKa3bIBAIOIINE UX CIIPABEVINBOCTD.

PacrnozHaBaTth W ONMUCHIBATH SBJICHUS: TEIJIOBOE IBWKEHHE, OPOYHOBCKOE ABIKEHHE, TUPQY3usl.
Bocnpon3BouTh U OOBSICHATH OIBITHI, IEMOHCTPUPYIOIIME 3aBHCUMOCTH CKOPOCTH AUG(GY3UH OT
TEMIIEpaTyphl U arperaTHOTO COCTOsIHUS BeuecTBa. HabmronaTs mud@y3uio B )KUAKOCTAX U ra3ax.
Hcnonp30BaTh MOJIyY€HHBIE Ha ypOKaX XUMHHM YMEHHUS OMpPENENsITh 3HAYCHHS OTHOCHUTEIbHOMN
MOJIEKYJIADHOH  MacChl, MOJISIDHOM Macchl, KOJIMYECTBa BEIIECTBA, MacChl MOJIEKYJIBI,
(bopmynupoBaTh (PU3NIECKUI CMBICI MTOCTOSIHHON ABOTapO.

OneHuBaTh pa3zMep MOJIEKYJIBL.

OOBSCHATH OCHOBHBIE CBOMCTBA arperaTHhIX COCTOSTHUI BelecTBa Ha ocHoBe MKT.

OnuceiBaTh MOJAETb «UaeanbHbId ra3z». Cocrapiare ocHoBHOe ypaBHeHrne MKT uneansHoro rasa B
KOHKpETHON cuTyauuu. OnpenensaTb, HCIOIb3YsS COCTABIEHHOE YpaBHEHUE, HEU3BECTHBIC
BEJIMYUHBI.

CocTaBnaTh ypaBHEHHE, CBA3BIBAIOIEE TAaBJICHHE HIEAIBHOTO Ta3a CO CpeaHel KHHETHYeCKOM
SHEprueil MoNieKyl, B KOHKpeTHOH curyanuu. OnpenensiTh, UCHOIb3Ys COCTABIEHHOE YpaBHEHHE,
HEU3BECTHBIC BEITMUUHBI.

OnuceiBaTh cIOCOOBI H3MepeHust TemnepaTtypsl. CpaBHuBaTh mkanbsl Kensuna u Lenscus.

CocTaBIATh ypaBHEHHE, CBS3BIBAIOIIEE aOCOIMIOTHYIO TEMIIEPATypy HIIEATBHOTO Ta3a CO cpenHei
KHHETUYECKOH YHEepTrueil MOJIeKyll, B KOHKPETHOU cuTyanuu. OnpeaensiTh, HCIOIb3Ys COCTABICHHOE
ypaBHEHHUE, HEN3BECTHHIEC BEJIMUNHBI.

CocTaBIsATh ypaBHEHHUE, CBI3BIBAIOIISE TABJICHUE HICATHHOTO Ta3a ¢ abCOMIOTHOW TeMIEpaTypou, B
KOHKpETHON curyaruu. OmpenensaTs, WCIONIB3YyS COCTAaBICHHOEC YpaBHCHHE, HEM3BECTHEHIC

BCIINYHUHBI.

I/I3M€p$ITB TEMIICPATYPY KUAKOCTHU, T'a3a ) KUAKOCTHBIMU U I_II/I(prBBIMI/I TCPMOMCETPAMU. Paborats B
nape, rpymnmne mnpu BbIIIOJITHCHUHN MPAKTUYCCKUX BaﬂaHI/If/i.

HaXOZ[I/ITB B ,Z[OHOHHPITGHBHOﬁ JIUTCPATypE H I/IHTCpHCTC CBCACHHA TII0 HCTOPHHU PpPa3BUTUAL

aTOMHUCTHYECCKOM TCOpHHU CTPOCHUA BCILICCTBA.

Ooazamenvhble 1ad0pamoprvle papomol:

JlaGoparopnast pabota Ne 6 «3mepenne TeMiepaTypbl )KUAKOCTHBIMU M HU(PPOBBIMH TEPMOMETPaAMM»



Jemoncmpauuu:

e MexaHnuueckasi MOZeIb OPOYHOBCKOTO JBMKEHUS
e Kunenue Boabl IpHU MOHUKEHHOM JIaBJICHUU

e  VYCTpOHCTBO MCUXPOMETPA U TUTPOMETPA

e (OOBbemMHBIEC MOJICIH CTPOEHUS KpUCTalIa

e Moaenu TEIUIOBBIX IBUraTENIEH.

Pa3znen 9: YpaBHeHune cOCTOSIHUS HAeaJIbLHOIO ra3a (4 4)
YpaBHEHHE COCTOSHUS UIealIbHOTO Ta3a. Y paBHeHue Menjeneesa—Kianeiipona. M3onporiecchl.
T"a3oBbI€ 3aKOHBI.

Ocroegnvle uObl 0CAMETbHOCHU VUAUWIUXCA:

— CocTaBisATh ypaBHEHUE COCTOSIHUSI MII€aJbHOrO ra3za W ypaBHeHue MenzaeneeBa—KianelipoHa B

KOHKPETHOH CUTyaluu. BeIUUCIATE, UCIIOIB3YS COCTABICHHOE YPABHEHHE, HEU3BECTHBIC BETUUHHBI.

— Pacno3HaBaTh U ONMUCHIBATh U30IPOLIECCH B UI€ATHHOM rase.

—  @opMynHpOBaTh Ta30BbIC 3aKOHBI W ONPEACISATh IPaHULBl HX OpUMEHUMOCTH. COCTaBIATH
YPAaBHEHUS JUIsl UX ONMCAHMS. BBIUHMCIATH, HUCMONB3Ysl COCTABICHHOE YpAaBHEHHE, HEU3BECTHHIC
BEJINYUHBIL.

— llpeacraBnsate B BHAE TpaduUKOB HW30XOPHBINM, W300apHBIA M W30TEPMHUYECKHN TIPOIIECCHI.
OmnpenensTs 1o rpadukaM XapakTep Imporecca i MaKponapaMeTphbl HAeaTbHOTO ra3a.

—  U3mepsars naBieHue BO3ayxa MaHOMETPAaMH M IU(QPOBBIMH JATYHKAMU JIABJICHUS ra3a, TeMIIepaTypy
ra3a — JKUJIKOCTHBIMU TEPMOMETPAMH M MU(PPOBBIMH TEMIIEPATYPHBIMU JaTYHKaMH, 00bEM Taza —
C TIOMOIIIBIO CHITb(OHA.

— PaOotartp B mape, TpyIIrie Mpy BHITOJHEHUH MMPAKTHIECKUX 3a/TaHUH.

— Haxonuts B nutepatype u MHTEpHETE MH(DOPMAIIUIO 110 3aJaHHOM TeMe. ['0TOBUTh NpPE3CHTAIUN U
COOOIICHUS 110 U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI IPE/ICTABIICHBI B YUCOHUKE).

—  IIpumeHsATH MOAENB UACATBHOIO ra3a AJi1 ONUCAHUS TIOBEICHUS PEAbHBIX [a30B.

Ooazamenbuble 1adopamopmvie padomal:

JlabGopatopHas padota Ne 7 «Onwimnas nposepxa 3axona I eti-JIroccaka»

Pa3nes 10: B3aumHble npeBpameHus ;)kUAKOCTH U rasa (1 1)
Bzaumnrnie IMpEeBpaAlICHUA )KUJAKOCTH U rasa. HaCLIH.[eHHBIe 1 HCHACBIIICHHBIC MAaphI.

OcHognble 6u0bl 0eamenbHOCIU VHAUWUXCA:

- I[aBaTB OIIpEACIICHUC TIOHSATHH: HUCMAapCHUC, KOHACHCAIUWA, KUIICHUC, NTUHAMHUYCCKOC PABHOBCCHC,

HaCBIH.[eHHBIﬁ nap, HeHaCBILL[CHHBIﬁ nap.

- PaCHO3HaBaTL, BOCITPOU3BOJUTD, Ha6JIIO,ZIaTL ABJICHUA: UCTTAPCHUE, KOHJACHCAIIUA, KUTICHUEC



Paznen 11: Kuakoctu (1 4)
MOI{GJ’II) CTPOCHUS JKUIAKOCTH. HOBCpXHOCTHOC HaTsOKCHUC.

Ocnogrvle 6u0bl 0eamenbHOCHU VUAUWUXCA:

— Ilepeuncnsare CBOHCTBAa KHIKOCTH M OOBSICHATH MX C TMOMOIIBIO MOJAEIH CTPOCHUS >KUAKOCTH,
co3aanHoM Ha ocHoBe MKT.

— [laBatp ompezaenieHUE MOHATHH: CHJIA IIOBEPXHOCTHOI'O HATSHKEHUS, KO3()(UIIMEHT TOBEPXHOCTHOTO
HaTSKCHHUS.

— Pacrno3HaBaTh ¥ BOCHPOM3BOAUTH MPHUMEPHl MPOSIBICHUS JEHCTBUS CHIIBI ITOBEPXHOCTHOIO
HATSKCHUS.

Pa3nen 12: Teepavbie Teaa (1 4)

Kpucrannmmueckue u amopdHbie Tena. MexaHndeckue CBOHCTBa TBEPABIX Tell. JKuIKre KpUCTaIlIb.

Ocroegnvle 6uObl 0CAMETbHOCHU VUAUUXCA:

- Ha3wiBaTh CXOACTBA U pa3jiniyund TBépIH)IX TCII, aMop(prIx TCJI, dKUAKUX KPUCTAJITIOB.

—  Ilepeuncnarp cBolcTBa TBEPABIX TEI

Pa3nen 13: OcHoBbl TepMoguHaMukH (7 4)

Buyrpennsisi sHeprusi. TepMonuHaMudeckass cucreMa u e€ paBHOBeCcHOe cocrosiHue. Paborta u
TerIonepeada Kak CrocoObl M3MEHEHUs] BHYTpeHHeH 3Heprur. KonmuuecTBO TerioThl. Terio&éMKOCTb.
VYpaBHenne TeroBoro ©Oamanca. IlepBlii  3akOH TepMOAWMHAMUKA. AAwabaTHBIA  TpoIecc.
HeobGpatumocts TeruoBsix mpoueccoB. IlpeoOpazoBanust sHepruum B TemnoBblx MammHax. KIIJ]

TCIIJIOBBIX MalllrH.

OcHognble 6u0bl 0eamMenbHOCMU VHAUWUXCA:

— JlaBatb OIpeaeeHUE TOHSATHI: TEpMOJIMHAMUYECKAsI cucrema, M30JIMPOBAHHAS
TEpMOJIMHAMUYECKAs]  CHCTEMa, pAaBHOBECHOE COCTOAHHME, TEPMOJAMHAMHUYECKHUNA  MPOIIECC,
BHYTPEHHSISI SHEPTHsI, BHYTPEHHSISI SHEPTUs UACAIBHOIO Ias3a, TeIIOEMKOCTh, KOIMYECTBO TEILIOTHI,
yAenbHas TEIIIOTa TUIABJICHUs, yAeIbHas TeIuioTa mapooOpa3oBaHus, YAeNbHas TEIUIoTa CTOpaHUs
TOIUTNBA, paboTa B TepMOJIWHAMHKE, OOpaTUMBIH TpoIecCc, HEOOPATUMBIA TMPOIECC, HAarpeBaTelb,
XOJIOJTMITBHUK, pabouee TeJo, TeroBoi apurarens, K11/ TemmoBoro aBuraTens.

— Pacno3HaBaTh TEPMOJMHAMUYECKYIO CHUCTEMY, XapaKTEpPU30BaTh €€ COCTOSHUE M MPOIECCHI
M3MEHEHUS COCTOSIHIS. OMUCHIBATL CIIOCOOBI M3MEHEHUS COCTOSTHHSI TEPMOIUHAMUYICCKON CHCTEMBI
MyTEM COBEPIIICHUS MEXaHUIECKON PabOThI ¥ TIPH TeIIIoNepeaaye.

— CocraBnsaTh ypaBHEHHE TEIUIOBOTO OanaHCca B KOHKPETHOW CHTyallMd. BBIYUCIATH, HCIONB3YS
COCTaBIICHHOE YPAaBHEHUE, HEU3BECTHBIE BEJINYMHBI.

— Ormpeaenars 3HaYeHUS BHYTPEHHEW DHEPTUH HIICATHHOTO Ta3a, M3MEHECHHE BHYTPCHHEW YHEPTUU
U7eabHOTO Ta3a, paboThl UCATLHOTO Ta3a, paboThl HAJ UACaTbHBIM Ia30M, KOJHMYECTBA TEIUIOTHI B

KOHKPCTHBIX CUTYyallUsAX.



- OHpe,I[eJ'I}ITL 3HA4YCHHUC pa60T1>1 nacaJbHOro ra3a 1o rpaq)mcy 3aBUCUMOCTHU JAaBJICHUSA OT 00BEMa npu

1300apHOM IIpoIiecce.

- qDOpMyJ'IHpOBaTI) HepBLIﬁ 3aKOH TCPpMOANHAMUKH. CocTaBIIsITh YpaBHCHHUEC, ONHCBIBAIOLICE HepBLIP'I
3aKOH TEpMOAHMHAMHUKH, B KOHKPETHBIX CUTyalUdX g H30IPOLESCCOB B HUACAJIBHOM Trasec.

BI)I‘II/ICJ'ISITI), HCIOJIB3Ys COCTABJICHHOC YPABHCHUC, HCU3BCCTHLIC BEJIMYNHEI.

— Pasnmuate oOpatumbie W HeoOpaTtuMble mporecchl. [lonTBepkmarh mpumepaMu HEOOPaTUMOCTH

TEIUIOBBIX ITPOILIECCOB.

- HpI/IBOI[I/ITL IMPUMCEPBI TCIIJIOBBIX ﬂBHFaTeHCﬁ, BBIACIIATL B IIPpUMEpax OCHOBHBIC YaCTH I[BI/IFaTeJ'ICI\/'I,
OIMUCBHIBATL MPUHIIHUIL neicTBusA. BeIYHUCIATE 3HAUCHUS KHI[ TCIUIOBOT'O JABUTATCJId B KOHKPCTHBIX

CUTyaluAax.

— Haxomutes B mureparype u HMHTepHeTe wWHGOpPMAIMIO O MpoOIeMax JHEPreTHKA W OXpaHe
OKpY>Kalollel cpeabl. Y4acTBOBaTh B TUCKYCCHH O MpoOJeMax SHEPreTHKH U OXpaHe OKPYKAFOIIEH
CpeJibl, BECTH IUAJIOT, OTKPHITO BbIpaXkaTh U OTCTaWBaTh CBOIO TOUKY 3PEHHS, BHICIYIINBATh MHEHHE

OIIIIOHCHTA.

I'naBa 3: OcHoBBI dJ1eKTpoAuHaAMUKH (16 4)

Pa3nen 14: DaexkrpocraTtuka (7 4)

OJIEKTPUYECKUN  3apsi. 3aKOH COXPAHEHUs AJICKTPUUECKOIro 3apsiga. JIEKTPUUECKOe
B3aumojeiictue. 3akoH Kynona. bnuskoxeiictBue u nanpHoAeicTBue. Hampsix€HHOCTH U
MOTEHIMAN AJIEKTPOCTATUYECKOrO0 TOJIA, CBSA3b MEXKIAY HUMH. JIMHUM HamnpsyKEHHOCTH H
SKBUIIOTCHIIMAIBHBIE MOBEPXHOCTH. [[pUHIMN Cynepno3uiuy 3IEKTPUUECKUX MoJiel. Pa3HOCTh
MOTEHIIMANIOB. [IpOBOHUKYN U UANEKTPUKHA B DJECKTPUUECKOM IOJIe. DIIEKTpUUecKass EMKOCTD.
Konnencarop

Jemoncmpauuu:

e  DIJIEKTPOMETP

e  DJIeKTpOU3MEPUTEIbHBIE TPUOOPHI
e Konnencaropsl

e [IpoBogHuKHN

e J[MDIEKTPUKHU

OcHogHnble guobl 0eameIbHoCmu yuauwiuxcsa:

I[aBaTB OIpEaACIICHUC TIOHSTHHA: 3H6KTpI/I‘{CCKI/Iﬁ 3apsan, BHGMCHTapHI)Iﬁ 3HeKTpI/I‘leCKI/Iﬁ 3apAan, TOYCUHBIN
SHCKTpI/I‘leCKI/Iﬁ 3apsini, CBO60,HHBIﬁ BHCKTpI/I‘-ICCKI/Iﬁ 3apsan, SJCKTPUUYCCKOE TII0JIC, HaHpH)KéHHOCTL
SJICKTPUYCCKOI'O MOJIs, TMHUN HaHpFDKéHHOCTI/I QJICKTPUICCKOTI'O IOJIA, OAHOPOAHOC 3JICKTPUICCKOC II0JIC,
MOTCHUHAJI  JJICKTPUYCCKOr'0 IOJid, Pa3sHOCTb MOTCHIHAIOB, OJOHEPTHUA OJJCKTPHUYCCKOro  I10JIid,
OKBUIIOTCHLHAJIbHAA MOBCPXHOCTb, JJICKTPOCTATHUYCCKAsA HWHAYKIHA, MOJIpU3alnd AUIJICKTPUKOB,

JAUIJICKTPUYCCKAA MNpOHNIACMOCTDb BCIICCTBA, 3J'I€KTpOéMKOCTB, KOHACHCATOP. PaCHO3HaBaTB,



BOCHPOM3BOAUTE W HAOMIOHATh pa3iIUyHbIe CIOCOOBI nekTpu3anuu Teld. OOBACHATH SBICHHE
JJeKTpU3allMd Ha OCHOBE 3HAaHMW O CTpoeHHMH BemecTtBa. ONUCHIBaTb U BOCHPOU3BOAWTH
B3aMMOJEHCTBUE 3apsHKEHHBIX Tesl. ONuChIBaTh MPUHLMI AeWcTBUA 3nekTpoMmerpa. dopMynupoBaTh
3aKOH COXpPaHEHHs 3JEKTPUYECKOro 3apsijia, YCIOBUSA €ro NpuMeHMMOCTH. COCTaBiATh YpaBHEHUE,
BbIpaXkarolllee 3aKOH COXpPaHEHMs JJIEKTPUYECKOTo 3apsAja, B KOHKPETHBIX CHUTyalMsX. BBIYUCIATS,
UCIIOJIB3Ysl COCTaBIEHHOE YpaBHEHUE, HEN3BECTHBIE BeIMUnHbL. DopMynrpoBath 3akoH KynoHa, ycnoBus
ero npuMeHuMMocTH. CoCTaBISITh ypaBHEHME, BbIpakaroliee 3akoH KylnoHa, B KOHKPETHBIX CUTyallMsX.
BoluncnsaTe, MCHONB3ysd COCTABICHHOE YPaBHEHHE, HEU3BECTHHIE BEIMYMHBL. BBUHCIATH 3HaueHUE
HanpsOKEHHOCTH MO TOUEYHOTO 3JIEKTPUYECKOro 3apsia, ONPENeNATh HaIlpaBlI€HUE BEKTOpa
HaANpsHKEHHOCTH B KOHKPETHOM cuTyanmu. PopMyIupoBaTh NPUHLIMII CYNEPIOZULUHN JEKTPUIECKUX
nosei. OnpenesnsTh HANPaBICHUE U 3HAYCHUE PE3YNbTUPYIOLIEH HANPSHKEHHOCTH JIEKTPUIECKOTO MO
CHCTEMBl TOYEYHBIX 3apsAnoB. M300pakaTh 3IEKTPUUYECKOE I0JIE C MOMOLIBIO JIMHUN HanpspKEHHOCTH.
Pacno3naBaTh ¥ HM300pakaTh JIMHUM HANPSHKEHHOCTH IIOJIA TOYEYHOIO 3apsiia, CHCTEMbl TOYEYHBIX
3aps0B, 3apsHKEHHON IUIOCKOCTH, ABYX MAapaJIENBHBIX IUIOCKOCTEH; OXHOPOMHOTO M HEOJHOPOTHOIO
UIEKTPUUECKUX TMosed. OnpenensaTs MO JIMHUAM HANpsDKEHHOCTH JJEKTPUYECKOrO TONS 3HAKH U
XapakTep pacrpeneneHus 3apaaos. OnpenensaTs NOTEHIUAT dJIEKTPOCTATUYECKOTO MO B JAHHON TOUYKE
TIOJISL OTHOTO M HECKOJIBKMX TOUYEYHBIX IEKTPUUYECKUX 3apAI0B, HAIPSHKEHNE B KOHKPETHBIX CUTYaLUX.
CocTaBlIATE ypaBHEHHWS, CBA3BIBAIONINE HANPSHDKEHHOCTh JIEKTPHYECKOTO MO C  Pa3sHOCTBIO
MOTEHINANOB. BEIUUCIATH, UCIIONB3YsS COCTABICHHOE YpaBHEHHE, HEU3BECTHHIC BEIWYHUHBL. M300paxkaTsh
SKBUIOTEHIIMAJIbHBIE [TOBEPXHOCTH JJIEKTpHUECKOro rmois. Pacro3HaBaTh W BOCHPOU3BOAWUTH
SKBUITOTEHIIMAJIbHBIE TOBEPXHOCTH ITOJSI TOYEYHOTO 3apsa, CUCTEMBl TOUEYHBIX 3apsIOB, 3apsHKEHHOU
IJIOCKOCTH, JABYX (HECKOJNBKHX) TMapaJIeIbHBIX IUIOCKOCTEH; OJHOPOJAHOTO W HEOJHOPOIHOTO
anekTpudeckux mnosied. OOBACHATH YCTPOMCTBO, NPUHIMI JAEWCTBUA, MPAKTHUYECKOE 3HAYEHHE
KOH/ICHCATOPOB. BBIYUCIIATE 3HAYEHUS MIEKTPOEMKOCTH IIJIOCKOr0 KOHIEHCATOPa, 3apsja KOHAEeH caTopa,
HampsoKeHUsT Ha OOKJaJKax KOHJEHcaTropa, IapaMeTpoB IIJIOCKOTO  KOHJAEHCATopa, OJHEPTUu
3IEKTPUYECKOTO IMOJIA 3apsHKEHHOTO KOHAEHCAaTOpa B KOHKPETHBIX cuTyanuax. Haxonutes B MHTEpHETE 1
JIOTIONTHUTENBHOW — JTUTEeparype HWHQOpPManuio 00 OTKPBITMM  DJEKTPOHA, HCTOPHUH  HM3YUYCHUS
JNIEKTPUYECKUX SIBICHUH. ['OTOBUTH Npe3eHTaLMu M COOOLICHUS MO M3YYEHHBIM TeMaM (BO3MOXHBIC

TEMBI IIPC/ICTABJICHLI B y‘le6HI/IKe).

Pa3nen 15: 3akoHbI IOCTOSTHHOTO TOKA (7 4)

ITocrosiHubld snekTpuuyeckuil Tok. Cuna Toka. Conportusienue. llocnenoBarenbHoe u
napajuleJIbHOE COEMHEHUs NMPOBOIHUKOB. PaboTa m MomHOCTh Toka. 3akoH Jxoyns—IJleHna.
Onextpoasmxkymas cuia (3/1C). 3akon Oma a1 MOTHOM SIAESKTPUIECKOHN TETTH.

Ooazamenvhible 1a00pamoprvle papomol:

Jlabopamopnas paboma Ne 8 «H3yuenue nocnedosamenbHo2o u NapaiiebHo20 COOUHEHUs

NPOBOOHUKOB



Jlabopamopunas paboma Ne 9 «Hzmepenue 3/]C u enympenne2o conpomusieHus UCmoyHuKa

moka»

OcHognvle 6u0bl 0eamenbHOCHU VUAUWUXCA:

JaBaTh ompenencHUe TMOHATUH: OJIEKTPUYECKMH TOK, CHjIa TOKAa, BOJIbT-aMIEpHas
XapaKTEpUCTHKA, JIEKTPUYECKOE CONPOTUBIICHUE, CTOPOHHHUE CHIIBI, DJIEKTPOJBHKYIIAs CHIIA.
IlepeunciiATh yCcioBuUs CyLIECTBOBAHUS 3JIEKTPUUECKOrO TOKa. Pacrio3HaBaTe U BOCIIPOM3BOIUTH
ABJICHUE 3JIEKTPUYECKOI'O TOKA, IEHUCTBUS AJIEKTPUUYECKOTO TOKAa B IMPOBOJHUKE. OOBACHATH
MEXAHU3M SIBJICHUI HAa OCHOBAaHUU 3HAHUU O CTPOEHUH BeulecTBa. [lonb30BaThCs aMnepMeTpom,
BOJIbTMETPOM, OMMETPOM: YUYHUTHIBATb OCOOCHHOCTH H3MEPEHUS] KOHKPETHBIM HpUOOpOM U
IIpaBUJjIa MOJKIIIOUEHU B DJIEKTPUYECKYIO Lenb. MccienoBarh S3KCIIEpUMEHTAIIBHO 3aBUCUMOCTD
CUJIBI TOKA B IIPOBOJHUKE OT HANPSIKEHUS U OT CONPOTUBICHUS MPOBOAHUKA. CTPOUTH rpaduk
BOJIBT-aMIIEPHON XapakTepucTuku. @opMynnpoBarts 3akoH Oma 71 ydacTKa LEIH, YCIOBUs €To
npuMeHUMOCTH. COCTaBJIATH ypaBHEHHE, ONMChbIBarollee 3akoH Oma Juisg ydacTka ILenH, B
KOHKPETHBIX CHUTyallMsIX. BBIUMCIATH, HCHONB3Ys COCTaBICHHOE YpPAaBHEHHE, HEU3BECTHBIC
3HaueHusi BenuuMH. PaccuuThiBaTh  00lee  CONPOTHBIEHHWE  ydacTKa Lenu  Ipu
IIOCJIEZI0BATEIbHOM M IapajuIeJIbHOM COCIMHEHUSX NPOBOJHUKOB. BBINONHATH pacdy€Tsl CHUI
TOKOB M HAaIIPSDKEHUN B PA3JIMYHBIX JJIEKTPUUECKUX Lelsax. PopMynnpoBaTh M HUCIOJIB30BATH
3akoH JDxoyns—Jlenna. Onpenensats paboTy ¥ MOLIHOCTb JIEKTPUYECKOIO TOKA, KOJIMYECTBO
TEIJIOTHI, BBIJEISIFOLIENCS B IPOBOJHUKE C TOKOM, IIPH 33JJaHHBIX NapaMmerpax. @opMyInpoBaTh
3akoH Oma JuId TOJHOM 1LeNH, YCIOBUS €ro NpUMEHUMOCTH. COCTaBISITH YpaBHEHHE,
BbIpaxkatoliee 3akoH Owma ais NOJHOW ILeNH, B KOHKPETHBIX CUTyallusXx. PaccuuThIBaTh,
UCIIONIB3Ysl COCTaBIICHHOE YpaBHEHHE, HEU3BECTHBIC BEIWYMHBL. [I3MepsATh 3HaueHue
ANEKTPOJBHIKYIIEH CHJIBI, HAIIPSDKEHUE U CUIIY TOKA HAa y4acTKE LIENH ¢ IOMOLIbIO BOJIBTMETPA,
amrepMmeTpa U HU(QPOBBIX JAATYMKOB HAMpsKEHUS U CUiIbl Toka. CoOroaTh MpaBuila TEXHUKU
0e30macHOCTH Ipu paboTe C UCTOYHHMKAMHU ToKa. PaboTaTh B mape, rpymre Hpu BBIIOJHEHUH
npakTHUeckux 3anaHui. Haxomuts B nuteparype u VHTepHeTe uH(poOpMaluioo O CBS3U
AIIEKTPOMAarHUTHOTO B3aWMOJEUCTBUA C XHWMHUYECKUMHU pEaKIUsIMH U  OUOJIOTHMYECKUMU
nporeccaMy, 00 HCIOJNIb30BAaHUM AJIEKTPUUYECKUX SBJICHUH >KUBBIMU OpraHu3MamMu U T. [.
['0TOBUTH Mpe3eHTAlMM M COOOIICHHUS 110 U3YYEHHBIM TeMaM (BO3MOXKHbIE TeMbI MTPECTABICHbI

B yUEOHUKE).

Paznes 16: DuekTpuyecknii TOK B pa3JIMYHBIX cpeaax (4 1)

ONEeKTpOHHAas MPOBOJUMOCTb METAUIOB. 3aBUCHUMOCTb CONPOTHBJIEHHUS TNPOBOJHUKA OT
TeMIIepaTypbl. ODJIEKTPUYECKUH TOK B modynpoBogHukax. CoOCTBeHHass M TpUMECHas
npoBoAuMMOCTH. p — n-Ilepexon. OnexkTpuyeckuit TOK B DBIEKTPOIUTAX. OIJIEKTPOIIU3.

DJIEKTPUYECKUI TOK B BAKyyMe M ras3ax.



Ocroegnbvle 6uobl 0CAMeEIbHOCHU YUAUUXCA:

HaBate ompeneneHue MOHATHH: HOCUTETH SJCKTPHUYECKOTO 3apsiia, IPOBOAUMOCTb, COOCTBEHHAsS
MPOBOJAUMOCTD, PUMECHAsE POBOAUMOCTS, SIEKTPOHHASI IPOBOAUMOCT, JBIPOYHAS TPOBOJUMOCTD, P —
N-Tepexo/, BaKyyM, TEPMOAJIEKTPOHHAS SMHCCHUS, O3JIEKTPOJM3, Ta30BBIM paspsn, peKoMOWHalus,
WOHU3AIMs, CaMOCTOSTEIbHBIA pa3psi, HECaMOCTOATENBHBIA paspsin. Pacno3HaBaTb W ONUCHIBATDH
ABJICHUSL TPOXOXKACHUS DIEKTPUYECKOTO TOKa 4epe3 NPOBOAHUKH, TIONYNPOBOIHUKH, BaKyyM,
AIIEKTPOJINTHI, Ta3bl. KauecTBEHHO XapaKTepnu30BaTh JIEKTPUUECKUH TOK B Cpenie: Ha3bIBaTh HOCHTEIN
3apg70B, MEXaHU3M HMX 00pa30BaHUS, XapaKTep IBIDKCHUS 3apsAJ0B B DICKTPHUYECKOM IIOJE W B €ro
OTCYTCTBHE, 3aBHCUMOCTh CHJIBI TOKa OT HANPSDKEHMS, 3aBUCHMOCTD CHJIBI TOKAa OT BHEUIHUX YCIIOBHH.
[lepeuncnsiTe OCHOBHBIC MOJOKEHHS TEOPUH HISKTPOHHOW IPOBOJMMOCTH METAUIOB. BBIUMCIATH
3HAQUCHHS CPEJHEH CKOPOCTH YIIOPSTOYCHHOTO IBIDKCHHUS JJICKTPOHOB B MeETaljie IOA JACHCTBHEM
AIEKTPUYECKOTO TMOJsI B KOHKPETHOW cuTyauuu. OnNpenessiTs CONPOTHBICHHE METATHYECKOTO
NPOBOJHHUKA TIPH JAHHOW Temrepatype. llepedncisaTs OCHOBHBIE MOJIOKEHUS TEOPHUH 3JIEKTPOHHO-
JBIPOYHOM TPOBOJUMOCTH TOJYNPOBOAHUKOB. [IpHBOIUTH TPHMEPHl YHCTHIX MOJIYIPOBOJHUKOB,
HOJYTIPOBOAHUKOB C JIOHOPHBIMU M aKLENTOPHBIMU NpHMecIMU. [IpuBOANTE MpHMepsl UCIIOIb30BaHUS
MOJYIPOBOAHUKOBBIX TMPHOOPOB. IlepeuncnsaTh YCIIOBHS CYHIECTBOBAHUSI DJIEKTPUYECKOTO TOKa B
BakyyMme. [IpuMeHSTh 3HaHMS O CTPOCHHM BEUIECTBA MJISl ONWCAHUS SBJICHUS TEPMOAJICKTPOHHOM
smuccud. ONUCHIBATh MPUHIIMIT ACHCTBHS BAKYYMHOT'O IO/, SJIEKTPOHHO-ITy4eBOr TpyOKku. [IpuBoauTs
NpUMEpPBbl  KCIIONB30BaHUSI BaKyyMHBIX NPHOOPOB. OOBSACHATH MEXaHW3M O00pa3oBaHHA CBOOOIHBIX
3apsiIOB B PacTBOpax M paciuiaBax dIIEKTPOIUTOB. [IpUMeHSTh 3HaHUS O CTPOCHHM BEIIECTBA JJIs
ONMCaHMs SIBICHUS BJieKTponn3a. [IpuBOIWTH MpHUMEpPHl HWCIONB30BaHUs dJeKTpoin3a. OOBICHATH
MeXaHH3M 00pa30BaHMs CBOOOJHBIX 3apsaJ0oB B razax. [IpMMeHSTh 3HaHUS O CTPOCHHUHU BEUIECTBA JUIS
OTMCaHMsl SIBICHUI CaMOCTOSATENFHOTO M HECaMOCTOSITEIBHOTO pa3psnoB. Pacro3HaBaTh, MPHBOIUTH
NPUMEPBI, EPEUUCIISATh YCIOBHS BO3HHUKHOBEHHS CAMOCTOSTEIBHOTO M HECAMOCTOSITENBHOTO T'a30BBIX
pa3psloB, pa3NMYHBIX THIOB Ta30BBIX pPa3psioB. [IpHBOOWTE NpHMEpBHl HMCHONB30BAHUS T'a30BBIX
paspsnoB. Haxonute B nurepatype n MHTepHeTe MHpOpManumio mo 3amaHHoi teme. [lepepabarbiBaTh,
AQHAIM3UPOBATH M MPEJCTABIATh HHGOPMALIMIO B COOTBETCTBHU C MOCTABJICHHBIMHU 3aJadyaMi. [ OTOBHUTH

MNpe3CHTAlluU U COO6I]_ICHI/I$I 10 U3YYCHHBIM TEMaM (BOSMO)KHI:Ie TEMBI IIPC/ICTABJICHLI B y‘le6HI/IK€)

HTorosoe 00001menne (2 4)

11 kanacce (68 4)

I'naBa 1: OcHOBBI 3JIeKTPOAUHAMUKH (9 )

Paznen 1: MarnuutHoe noJie (5 4)

MaruutHoe mnone. MHAyKuuss MarHUTHOTO Tosisi. BekTop MarHWTHOW WHAyKIWU. JleiicTBue
MarHUTHOTO I0JII HAa MPOBOJIHHUK C TOKOM M JIBHKYILYIOCS 3apspKeHHY0 yacTuily. Cuita Amriepa.
Cuna JlopeHnua. IIpaBuno neBoii pyku. MarHuTHbIe CBOMCTBA BEILIECTBA.

Oosazamenvhible 1a00pamoprvie padonvl:




Jlabopamopnas _paboma Ne | «H3zmepenue cunivi 83aumooeucmeuss MacHuma u Kamywku ¢

MOKOM»

Ocnognbvle 6u0bl 0eamenbHOCHU VHAUWUXCA:

JaBaTh ompeseseHre MOHATUI: MAarHUTHOE I10JIe, MHIYKI[USI MATHUTHOTO MOJIsl, BUXPEBOE IOJIE,
cuna Awmrmepa, cuia Jlopenua, ¢eppomarHeTuk, AoMeH, Temmeparypa Kriopu. JlaBath
ONpeC/ICHUE EAUHMIBI MHAYKIMM MarHuTHoro mnois. llepeuncnsaTh OCHOBHBIE CBOMCTBA
MarHuTHOrO TmousA. V3o0paxarh MarHUTHbIE JIMHAW TIOCTOSHHOTO MAarHWTa, MPsMOTO
MPOBOJHMKA C TOKOM, KAaTyIIKH C TOKOM. HabGmionaTe B3auMOJEiCTBHE KaTYHIIKH C TOKOM U
MarHuTa, MarHUTHOW CTpPEJIKM M MPOBOJHHKA C TOKOM, JIEWCTBME MAarHUTHOTO IIOJIA Ha
JBUKYLIYIOCS 3apsDKEHHYI0 yacTuly. @opMynupoBaTh 3aKOH AMIiepa, Ha3blBaTh IPAHUILIBI €TI0
npuMeHUMOCTH. Onpenensars HalpaBlI€HUE JUHUN MHAYKUUM MAarHUTHOTO IOJISI C IOMOIIbIO
npaBuiia OypaBuMKa, HANpaBJICHHE BEKTOPOB CHIIbI Amrepa u cuibl JlopeHlla ¢ MOMOIUIbIO
npaBuiia jieBod pyku. [IpumensTs 3akoH Amrepa u Gopmyniy i BeIYMCICHUS cuiibl JlopeHna
npu pemieHud 3anad. [lepedncisiTh TUNBI BEHIECTB 110 MAarHUTHBIM CBOWCTBaM, Ha3bIBaThb
CBOIiCTBa Aua-, mapa- u peppoMarHeTuKoB. M3MepsATh cuily B3aUMOAEUCTBUSI KAaTYILIKU C TOKOM
u Marauta. PaGotare B mape mpu BBIOJIHEHUU MPAKTUYECKHUX 3a/laHul, B Mape U rpyImmne mpu
pemienun 3aaad. Haxomute B nureparype u WHrepHere mHbopManuio o BKiaae Awmrmepa,
JlopeHnila B W3y4eHHE MAarHUTHOTO TOJs, pycckoro ¢usnka CTojeroBa B HCCIEIOBAHHE
MarHUTHBIX CBOWCTB (EpPOMarHETHKOB, O TNPUMEHEHUU 3aKoHa Amrepa, HPAKTHUYECKOM
UCMOJIb30BaHUM JIEHCTBUS MAarHUTHOIO TOJS Ha JBWKYLIUICS 3apsan, 00 YCKOpPHUTENIsIX
AJIEMEHTApHBIX YaCTHUll, O BKJIAJE POCCUMCKUX YUEHBIX B CO3[JaHUE YCKOPUTENIEH dJI€MEHTAPHBIX
4acTull, B ToM uucie B O0beIMHEHHOM UHCTUTYTE sifiepHbIX uccnenoBanuit (OUSAN) B r. JlyOue
u Ha ajgpoHHoM koiutaiiepe B LIEPHe; 006 ucnonb3oBanuu eppoMarHeTMKOB, O MarHUTHOM
noje 3emid. ['OTOBUTH Mpe3eHTalMM U COOOLICHUs 10 U3YYEHHBIM TeMaM (BO3MOXHBIE TEMbI

IpEe/ICTaBJICHbI B yUeOHUKE).

Pa3nen 2: DaexkTpomMaruutHas MuHAYKUIusA (5 4)

SIBeHME DSIEKTPOMAarHUTHOM WHAYKUMH. MarautHeiii nortok. IlpaBuimo JleHnma. 3akoH
AIIEKTPOMAarHUTHOW MHAYKLIMU. DJIEKTPOMarHuTHoe mnose. [IpakTuueckoe nmprUMeHEHue 3aKoHa
JJIEKTPOMATHUTHOM  HMHAYKUWW. SIBneHme camoMHAyKuMH. MHAYKTMBHOCTB.  DHeprus
MarHuTHOTO TOJI TOKA

Oosazamenvhible 1ad0pamoprvie papomoi:

Jlabopamopnas paboma Ne 2 «Hccnedosanue agnenus 31eKmpoMacHUMHOU UHOVKYULLY

OcHogHnble guobl 0eameIbHocCmu yuauiuxcsa:




JlaBaTh ompenesnieHHe TMOHATHNA: SIBJIEHUE AJIEKTPOMArHUTHON WHIYKLWW, MarHUTHBIM TOTOK,
OJC wuHAYKIMH, HMHIYKTUBHOCTb, caMmouHaykuus, IJC camounaykuuu. Pacmno3naBats,
BOCTIPOM3BOINTH, HAOIIOAATh SBJICHHUE JICKTPOMATHUTHONW WHIYKIIMH, TIOKA3bIBATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3U MpU HAOMIOACHUH siBieHus. HaOnroaaTe M aHanM3UpOBaTh SKCIIEPUMEHTHI,
nemMoHcTpupytomue — npaBwio  Jlenna.  ®dopmynupoBath  mpaBuio  Jlenma,  3akoH
AJIEKTPOMArHUTHOM MHJYKIIMU, HAa3bIBaTh IPAHUIIBI €r0 MpUMEHUMOCTH. MccnenoBars siBneHue
AIIEKTPOMArHUTHOU UHAYKIUU. OOBACHAT, BOSHUKHOBEHHE BHXPEBOTO AJIEKTPUUECKOTO OIS U
3JIEKTPOMArHuTHOTO 1noJjist. Paborarek B mape u rpymie npu BRINOJIHEHUN TPAKTUYECKUX 3aJaHUM,
IUTAHUPOBATD 9KCIIEPUMEHT. [lepeuncnsirsb PUMEPBI HCIIOJIb30BAHUS SBJICHUS
QJICKTPOMArHUTHOW WHAYKIHMH. Pacro3HaBaTh, BOCIPOW3BOAWUTH, HAOIIOAATh  SIBICHUE
CaMOMHYKIIMHU, IIOKa3bIBaTh MNPUYMHHO-CJICICTBCHHBIC CBSA3U IpU HAOIIOJCHUM SIBIICHUS.
@opMynUpOBaTh 3aKOH CAaMOHMHJIYKIIMHU, Ha3bIBaTh TPAHUIIBI €ro MpuMeHuMocTd. [IpoBoauTh
AQHAJIOTUIO MEXKJy CAMOMHAYKLIMEH U MHEPTHOCTHIO. OnpenensarTh 3aBUCUMOCTbh UHIYKTUBHOCTH
KaTYIIKA OT €€ NJMHBI M TUIONIaJAu BUTKOB. OMpenenarb B KOHKPETHON CUTYyallMd 3HAYEHUS:
marauTHOro noroka, IJIC maayknuu. Haxomute B nutepatype u MHTEepHETe MHDOpMammio o6
UCTOPUU OTKPBITHS SBJICHUS DJIEKTPOMAarHUTHONM HWHAYKIIMHU, O BKIaJ€ B HU3YYEHHUE STOTO
aBreHusi poccuiickoro ¢usuka J. X. Jlenma, o 60oprOe ¢ MPOSBICHUSIMH 3JIEKTPOMArHUTHOM
WHIYKIIUW U €€ UCIOIb30BAaHUU B MIPOMBIIUICHHOCTU. ['OTOBUTH MPE3EHTAIMU U COOOIIECHUS 110

M3YYEHHBIM TeMaM (BO3MOJKHBIE TEMBI ITPE/ICTABICHBI B yUEOHHKE)

I'naa 2: KosieOanus u Bosinbl (16 1)

Pa3nen 3: Mexanuyeckue koJsiedoanus (4 4)

Mexanuueckue koneOanus. CBoOoaHble KoneOaHUS. MareMaTH4ecKUil M NpYXKUHHBIN
MasTHUKH. [lpeBpaiieHus sHepruM npu KojeOaHusAX. AMIUIMTYAA, MEpUOJ], 4acToTa, ¢asza
KosieOaHui. BeinyX/1eHHbIE KOJIeOaHusl, pE30HAHC.

Oba3amenbhble JaadopamopHble padonbl:

Jlabopamopunas _paboma Ne 3 «OnpeneneHue yCKOpPeHHUsT CBOOOJHOTO TaJCHHS TPH MOMOIIU

MassTHHKa»

OcHognble 6u0bl 0eamenbHOCIU VUAUWUXCA:

JlaBatpb ompeeneHre MOHATHN: KoJie0aHus, KojebaTenbHasi CHCTeMa, MEXaHHIeCKHe KoeOaHus,
rapMOHHMYECKHE KoJjeOaHusi, CBOOO/HBIE KOJeOaHMs, 3aTyxalolue KoJieOaHus, BBIHYKICHHBIC
KoseOaHus, pe30HaHC, CMEIICHHEe, aMIUIUTY1a, TIepUOoJI, 9acToTa, COOCTBEHHAs yacToTa, ¢asa.
HaspiBaTh ycioBHsSI BOSHUKHOBEHUS KoseOaHui. [IpuBOIUTE mpuMeEphl KOIeOATETbHBIX CHCTEM.
OnuceIBaTh MOJIETN «IPYKUHHBIN MasTHUK», «<MaTeMaTUUECKUI MasTHUK». [lepeuncisiTe BUIbI
KOJIe0aTeIbHOTO JIBMDKCHHS, WX CBOWCTBA. Pacmo3HaBaTh, BOCHPOW3BOJIWUTH, HAOIIOIAThH

rapMoOHHYECKHe KojiebaHus, CBOOO/IHbIE KoJieOaHMs, 3aTyXarolue KojieOaHusl, BBIHYKICHHbIC



KoyieOaHus, pe3oHaHc. llepednciarTh CrIOCOOBI TMONYyYeHHUS CBOOOJHBIX M BBIHY)KICHHBIX
MEXaHUYCCKUX KOH€6aHI/II7L CocTaBisITh YPaBHCHUEC MCXaHUYICCKUX KOJICGaHI/If/'I, 3alluChIBAThH €Ir0
pemenue. OmnpenensTh MO YPaBHCHHIO KOJEOATEIHbHOIO JABMXKCHUS TMapaMeTphl KOJeOaHUH.
[IpencraBisith rpaduv4eckd 3aBHCUMOCTh CMEHICHHS. BBIUUCIATH B KOHKPETHBIX CHUTYaIHSIX
3HAYCHUsl TepHoAa KoJNeOaHWUH MaTeMaTHYeCKOTO WM TPYKUHHOTO MasTHHKA, YHEPTHH
MasiTHHKA. O6’b$ICHSITB MIpEeBpaAlICHUA SHCPIrun Mpu KOHe6aHI/I$IX MaTEMATUYCCKOI'0O MasiTHUKaA U
rpy3a Ha npyxuHe. PaGorarb B mape W TIpynmne MOpU pPEIIEHUH 33Ja4 M BBIIOJIHEHUU
NPaKTUYCCKHUX 3a/IaHUH, UCCIICI0BaHUH, IIIAHUPOBATh SKCIIEPUMEHT. BecTu anuckyccuio Ha TeMy
«Ponpb pe3onanca B TexHuke u ObiTy». Haxoaute B muteparype u HTepHeTe MHPOpManuo oo
UCTIOJIb30BAaHUM MEXaHUYECKUX KOoJIeOaHWH B NPUOOpax TeoJoropasBellkd, yacax, Kademsx,
JPYTUX YCTPOMCTBaX, 00 MCIIOJIb30BaHUH B TEXHUKE W MY3BIKE pE30HaHCAa U O OOpbOe C HUM.
['0TOBUTH MIPE3CHTAIIMH M COOOIICHHUS 110 U3YYEHHBIM TeMaM (BO3MOXKHBIC TEMbI IIPECTABICHBI

B y‘I66HI/IKe). Pemats 3agaum. KOHTpOHI/IpOBaTb peHICHUC 3aaa4 CaMUM U JPYTIr'UMH yHalllUMHUCA.

Pa3nen 4: DiekTpoMaruuTHble KoJiedanus (6 4)
OnektpoMarHutHble KoneOanus. KonebarenbHbili KOHTYp. CBOOOAHBIE 3IIEKTPOMATrHUTHBIC
kosieOanus. [lepeMeHHBII TOK.

OcHogHnble 6U0bl 0eameIbHOCIU YUAUWUXCA:

JlaBaTh ompenesneHne TOHATUN: 3JIEKTPOMarHUTHbIE KojeOaHus, KojieOaTesNbHbIH KOHTYP,
CBOOOJIHBIE AJIEKTPOMArHUTHbIE KOJEOaHUs, BBIHYXJEHHBIE 3JIEKTPOMAarHUTHbIE KojleOaHMs,
IIEPEMEHHBIN JJIEKTPUYECKUN TOK, aKTUBHOE COIPOTHBIICHHE, IEHCTBYIOIIEE 3HAYCHHE CHUIIBI
TOKa, JEHCTBYIOIEeE 3HAUCHUE HANpsDKeHHs, TpaHchopmarop, KO3PPUIMEHT TpaHCchopMaLUK.
N300paxarh cxeMy KojebaTeapHOr0 KOHTypa W ONKMCHIBaTh MPHUHLMI €ro padoThl.
Pacrnio3HaBaTh, BOCIPOM3BOANUTH, HAOIIOAAaTh CBOOOJIHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUs.
AHaIM3MpOBaTh NPEBPAIIEHUsT 3HEPrUM B KOJIeOATeIbHOM KOHTYpE MPH 3JIEKTPOMAarHUTHBIX
koneOanusx. [lpencraBnars B Buae rpavkoB 3aBUCUMOCTD 3JIEKTPUUECKOTO 3apsijia, CUIIbl TOKa
U HaIpsDKEHUS OT BPEMEHM IpU CBOOOJHBIX 3JEKTPOMArHUTHBIX KojiebaHusx. OnpenensTs Mo
rpaduKy KoieOaHui XapaKTepPUCTHKH: aMIUTUTYAY, HEPUOJl U YaCTOTy. BBIUHUCIATE C TOMOIIBIO
¢dopmynbl ToMcoHa EpHO M YaCTOTY CBOOOHBIX 3JIEKTPOMArHUTHBIX KojeOaHuil. Onpenensith
NepUoJ, 4acToTy, aMIUIUTYAYy KoJieOaHHM B KOHKPETHBIX CHUTyalusx. OOBACHITh MPHUHIIHUII
MOJIy4YeHUsI TEePEeMEHHOr0 TOKa, YCTPOWCTBO TIeHepaTopa MEpeMEeHHOro Toka. HasbiBaTh
0COOEHHOCTH MEPEMEHHOI0 MEKTPHUUECKOro TOKA Ha y4acTKe LIEMU ¢ Pe3UCTOPOM. 3aruChIBaTh
3akoH OMa a1 1enu NepeMeHHoro Toka. HaxonumTe 3Ha4YeHMsI CHUibl TOKA, HANpPSDKEHMS,
AKTUBHOI'O CONPOTHUBIICHUS B LIEMIM MEPEMEHHOIO TOKAa B KOHKPETHBIX CUTYyalUsX. Beraucisath
3HAYEHUS MOIIHOCTH, BBIIEISIONICHCS B IIENH MIEPEMEHHOT0 TOKA, AEWCTBYIONINE 3HAUEHUS TOKa

u HanpspkeHus. OMHUChIBaTh YCTPOMCTBO, MPUHIIAI JACUCTBUS W NMPUMEHEHHE TpaHchopmaTopa.



Haxonuts B nureparype u VHTepHeTe nH(OpMAIMIO O MOJIy4YeHHUH, NTepejade U UCTI0Ib30BAHUU
NEPEMEHHOTO TOKa, 00 HCTOPHM CO3/JaHUS M TMPUMEHEHHH TpaHC(OpPMATOpOB, yclexax Hu
npobaemMax 3JeKTpo3HepreTUkH. Ha3piBaTh OCHOBHBIX MOTpEOHTENEH 3IIeKTpo’Hepruu. Bectn
JUCKYCCHIO O IIOJIB3€ M BpEeJE IIEKTPOCTAHLIMN, ApryMEHTHPOBAaTh CBOIO IO3MILMIO, YMEThb
BBICIYIIMBATh MHEHHME JpPYTrUX YYaCTHUKOB. ['OTOBUTH Mpe3eHTAMUd M COOOILEHUS 110

U3y4EHHBIM TeMaM (BO3MOKHBIE TEMBI ITPEICTABIICHBI B YUCOHHKE).

Pa3nen 5: Mexanuuyeckue BOJHBI (3 1)
Mexanndeckue BoIHBL. [lonepednbie 1 o 10JIbHBIC BOJHBL. DHEPTUS BOJTHBI. 3BYKOBBIC BOJIHEI.

OcHognbvle 6U0bl 0eamenbHOCHU VUAUWUXCA:

JlaBaTp omnpeneneHue MOHATUN: MEXAHWYECKas BOJIHA, ITONEPEYHAsl BOJIHA, MPOJOJIbHAS BOJIHA,
CKOpPOCTb BOJIHBI, JJIMHA BOJIHBI, (Da3a BOJIHBI, 3BYKOBasl BOJIHA, [POMKOCTh 3BYKa, BHICOTAa TOHA,
TeMOp, OTpakeHUe, IMpPEJOMIIEHUE, IMOIJIOIIeHne, HHTep(EepeHus] MEXaHUYEeCKHX BOJIH,
KOIE€pEHTHBIE HMCTOYHUKH, CTOSYasi BOJHA, aKyCTUYECKHHM PE30HAHC, IUIOCKOIOJIIPU30BaHHAs
BonHa. llepeuncnaTe cBOWCTBA MEXaHMYECKMX BOJH. PacrnosHaBaTb, BOCIPOU3BOIUTH,
HaOJII0aTh MEXAaHUYECKHE BOJIHBI, IOMNEpPEYHbIe BOJIHBI, MPOJOJIbHBIE BOJHBI, OTpa)KE€HHE,
IpeIoMIIEHHUE, TIOTJIOEHHE, HHTeP(EPEHIIUI0 MEXaHNYEeCKUX BOJIH. Ha3pIBaTh XapakTepuCTUKU
BOJIH: CKOPOCTh, YaCTOTA, UIMHA BOJHBI, Pa3HOCTH (ha3. OmpenensiTh B KOHKPETHBIX CHUTYaIHIX
CKOPOCTH, YacTOThI, JJIMHBI BOJIHBI, pa3HocTH (pa3 BoiH. Haxoauts B nutepatype u MHTepHere
UHOPMALIKIO 0 BO30YXICHUH, NIepeaye U UCIOIb30BaHUM 3BYKOBBIX BOJIH, 00 HCHOJIb30BAHUU
pe30HaHCa 3BYKOBBIX BOJIH B My3bIKE M TEXHHKE. BecTw nucKyccHio O mosb3e U Bpele
BO3JICHCTBUSI Ha 4YEJIOBEKAa 3BYKOBBIX BOJIH, apryMEHTHPOBAaTh CBOK IIO3MIMIO, YMETh
BBICIIYIIMBATh MHEHHE JPYI'MX YYaCTHUKOB. ['OTOBUTH MNpe3eHTAllMd U COOOIIEHHUS 10

HN3YUCHHBIM TCMaM (BO3MO)I(HBI€ TEMBI ITPEACTABJICHLI B y‘Ie6HI/IKe).

Pa3nen 6: DiekTpoMarHuTHbIE BOJHBI (4 1)
DNEKTPOMAarHuTHOE TOJ€. JIEKTPOMATrHUTHBIE BOJIHBI. BHUXpeBOe 3JIEKTpUUYECKOe IIOJIE.
Jnana3oHbl 3JIEKTPOMAarHUTHBIX U3JIYYEHHUH U UX MIPAKTUUECKOE TPUMEHEHHE.

OcHognble 6u0bl 0eamenbHOCIU VUAUWUXCA:

JlaBaTh ompeeclieHuEe IOHATHH: HJIEKTPOMATHUTHOE II0JE, BUXPEBOE DIIEKTPHUYECKOE IIOJIE,
AIIEKTPOMAarHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, JUIMHA BOJIHBI, (a3a BOJHBI, OTpaKEHUE,
npejoMIIeHUE, TMOTJoIIeHue, WHTepdepeHuus, Iupakuus, ONEPEeYHOCTb, MNOJAPU3ALIUL
3JIEKTPOMArHUTHBIX BOJIH, PaJiiOCBs3b, panuoiokanus. OOBICHATh B3aUMOCBS3b MEPEMEHHBIX
ANEKTPUYECKOT0 ¥ MarHUTHOIO MoJiel. PrcoBare cxemMy pacnpoOCTpaHEHMs 3JIEKTPOMArHUTHON
BOJHBL. llepedncnsaTe CBOMCTBA M XapaKTEPUCTUKM SJIEKTPOMATHUTHBIX BOJH. Pacrno3HaBarts,

Ha6J'IIOI[aTI) OJICKTPOMAIrHMTHBIC BOJIHBI, H3JTYYCHHUC, HpI/IéM, OTpaXXCHUEC, MPCIOMIICHHUC,



norjouieHne, HHTephepeHnno, AUPPakIui0 U MOJSIPU3ALUI0 DJIEKTPOMArHUTHBIX BOJIH.
BbluncnsaTe B KOHKPETHBIX CHUTyallMsIX 3HAUEHUS XApaKTEPUCTHUK BOJH: CKOPOCTH, YacTOTHI,
JUIMHBI BOJIHBI, pa3sHOCTH (pa3. VccriemoBaTh CBOMCTBA 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MoOubHOTO TenedoHa. Ha3piBaTh M OMKUCHIBATH COBPEMEHHBIE CPEJCTBA CBA3U. BhIIENATH poOib
A. C. [lonoBa B M3y4E€HHM 3JEKTPOMArHUTHBIX BOJIH M CO3JaHUMU paguocBsizu. OTHOCUTBHCA €
yBOKEHHEM K Y4Y€HBIM M UX OTKpHITUSAM. (OOOCHOBBIBATH  BAXKHOCTh  OTKPBITHA
AJIEKTPOMAarHUTHBIX BOJIH JJs pa3BuTuss Hayku. Haxogutre B nurepatype u MHTepHere
uH(pOpMalIKIO, TO3BOJIAIOIYIO OTBETUThH Ha IMOCTaBJICHHbIE BOIIPOCHI 110 TeMme. PaboTaTh B nape u
rpyIIle NpU PELIEHUWU 3a/7a4 MU BBINOJHEHHWU IPAKTHUYECKUX 3aJaHui. Bectw auckyccuro o
II0JIb3€ U BPEJAE HCIIOJIb30BAHUSI YEIOBEKOM AJIEKTPOMArHUTHBIX BOJIH, ApIYMEHTUPOBATh CBOIO
NO3UIMIO, YMETh BBICIYIIMBaTh MHEHHME JPYIMX YYaCTHUKOB. ['OTOBUTH mNpe3eHTaluu U

COO6H_I€HI/I$I 10 U3y4YCHHBIM TCMaM (BO3MO)I(HBI€ TEMBI ITPCACTABJICHLI B yLIC6HI/IKC)

I'masa 3: Ontuka (13 4)

Pa3nen 7: CBeroBble BosiHbI. 'eomeTpuueckas u BosiHoBas ontuka (13 1)

I'eomerpuueckas onrtuka. IIpsMonuHeiiHOe pacnpocTpaHeHHE CBETa B OJHOPOJHOM cpene.
3aKOoHBl OTpakeHUs U mpenomyeHus cpera. [lomHoe oTpaxenue. ONTUYECKUE NPUOOPHI.
BonnoBsie cBoiictBa cBeta. CkopocTh cBeta. MHTepdepenus cBera. KorepeHTHOCTH BOJH.
Hudpakmus cera. llomspuzamms cera. Jucmepcus cBera. [IpakTuueckoe mpuMEHEHUE
AIEKTPOMATHUTHBIX U3TyYEHUH.

Ooa3amenvhvle 1a00pamoprvle padoomol:

Jlabopamopnas paboma Ne 4 «Onpenenenne nokaarest NpeJoMICHUs CPeIbl»

Jlabopamopnas _paboma Ne 5 «W3mepenne (POKYCHOTO pacCTOSHHUSI coOuparomendn u

pacceHBa}omeﬁ JIUH3»

Jlabopamopnas paboma Ne 6 «Onpenenenue JIMHBI CBETOBOM BOJTHBI»

Ocrognbvle 6uobl 0eAMeETbHOCHU YUAUUXCA:

JlaBaTh ompeneneHue MOHATHI: CBET, FreOMETpUUYECKasi ONTHKA, CBETOBOM JIyd, CKOPOCTh CBETa,
OTpaXKCHHE CBETa, IPEJIOMJICHHE CBETa, IMOJHOE OTPaXKCHHE CBETAa, YIroj MAaJeHus, Yroi
OTpa)KEHHsI, YroJ MpPEJIOMIICHUS, OTHOCHTENbHBIM TIOKa3aTenb MpPeIoOMIICHUs, aOCOIOTHBIN
NoKa3aTeab IPEIOMIIEHUs], JIMH3a, (POKYCHOE PAacCTOSIHHE JIMH3bI, ONTHUYECKas CUia JIMH3BL,
nucrepcusi cBeTa, uHTepdepeHIUs cBera, Audpakuus cBera, IU(pPaKUUOHHAS pPEIETKa,
NOJIIPU3alUsl CBETA, €CTECTBEHHBIN CBET, MJIOCKOIOJIAPU30BAaHHBIA cBET. ONUCHIBATH METOJbI
U3MEpPEHUs] CKOPOCTH cBeTa. llepeuncnarh cBOMCTBA CBETOBBIX BOJH. PacnosHaBarts,

BOCITPOHU3BOJUTD, Ha6J'IIOJIaTB pacinpoCTpaHCHUEC CBETOBBIX BOJIH, OTPaXCHHUEC, IPCIOMIICHUC,



NOTJIOUICHUE, AMCIEPCHI0, MHTEepPPEpeHLnIo, AU(PPAKIUI0 U TOJISPU3AIUI0 CBETOBBIX BOJIH.
®opmynupoBaTh NpUHLIMI [TOHreHca, 3aKOHbI OTPa)KEHUS U MPEIOMIIEHHS CBETA, IPAaHULBI UX
npuMeHUMOcTU. CTpouTh X0/ Jiyda B IIOCKONAPALICIbHOM IJIACTUHE, TPEYrOJbHON IpHU3ME,
MOBOPOTHOM Tmpu3Me, oOopauuBaroIeld mpu3Me, TOHKOW JuH3e. CTpouth H300pakeHue
mpeaMeTa B IUIOCKOM 3epKalie, B TOHKOW JuH3e. [lepeuncnsaTe BHIBI JHH3, MUX OCHOBHbBIC
XapaKTEPUCTHKN — ONTHYECKUH LIEHTp, TJIaBHAas ONTHYECKass OCh, (OKyC, ONTHYECKas CuIia.
OnpenensiTb B KOHKPETHOM CHUTyallUM 3HAa4eHMsI yIyla MaJeHus, yria OTpakeHHus, yria
MPEOMIICHUSI, OTHOCHUTEJIBHOTO IIOKa3aTeisl MpeIoMJICHHs, aOCOJIOTHOTO IOKa3aTens
MPEIOMIICHUS, CKOPOCTU CBeTa B cpefie, (DOKYCHOTO pPAacCTOSHUS, ONTHYECKON CHJIBbI JIMH3BI,
YBEIUYEHUS JTUH3BI, TeproAa AU(PPAKIMOHHONW PEMIETKH, MOJIOKEHUS HUHTEP(EPEHIIMOHHBIX U
TU(QPAaKIMOHHBIX MAaKCHMyMOB W MHHHMYMOB. 3aluChiBaTh (OPMYILy TOHKOH JIMH3BI,
paccuuThHIBaTh B KOHKPETHBIX CUTYAIUsAX C €€ MOMOIIbI0 HEU3BECTHBIE BETUYUHBI. OOBACHATH
MPUHIIAIT KOPPEKIIUH 3PEHUS C MOMOIIBI0 OYKOB. DKCIIEPUMEHTAILHO ONPEAETATh MMOKa3aTeib
IpeJIOMIICHUSI cpelbl, (OKYCHOE pacCTOSIHME COOMpAromield M PacCeMBAIOIICH JHMH3, ITUHY
CBETOBOW BOJIHBI C IOMOIIBIO JUpPAKIUOHHON pemérku. MccnenoBarh 3aBUCHUMOCTBH yriia
MpEeNOMIICHUSI OT yrja MaJeHHs, 3aBUCUMOCTb PACCTOSHUS OT JHUH3bI J0 H300paKkeHUs OT
paccTosiHUSL OT JMH3Bl 10 THpeameta. [IpoBepATh TUMOTE3bl: Yroa NPEIOMIICHHUS MPSIMO
NPOTNIOPIMOHANICH yriIy majeHus. KOHCTpyHpoBaTh MOJENH TelecKoma W/WIM MHKPOCKOTA.
PaGoTarp B mape u rpymie Nnpu BEITOJIHEHUH NMPAaKTUYECKUX 3aJlaHWi, BBIABIKCHHH THIIOTE3,
pa3paboTke METO0B NMpoBepkH rumnore3. Haxoautes B nuteparype u HTepHeTe nHbopMaiuio o
o6uorpadusx M. Hetorona, X. I'tolirenca, T. FOnra, O. @penens, 00 uxX HayyHbIX paboTax, O
3HaUEHUU UX paboOT JJIs COBPEMEHHOM HaykH. Bricka3piBaTh CBOE MHEHHME O 3HAUEHUHU HAYYHBIX
OoTKpeITHA U pabor mo ontuke WM. Herotona, X. Troirenca, T. IOunra, O. ®penens.
BocnpunumMats, aHamu3upoBaTh, epepadbaThiBaTh U MPEAbSIBIATH HH(OPMAIIHMIO B COOTBETCTBUU
C MOCTaBJICHHBIMH 3a/ladaMH. BbIIENsSTh OCHOBHBIE MOJIOKEHHSI KOPIMYCKYJISPHOW U BOJTHOBOM
TEOpHil CBeTa. YUacTBOBATh B OOCYKJIEHUM ITHX TEOPUN U COBPEMEHHBIX B3TJISIOB HA IPUPOY

CBCTAa.

Paznen 8: U3inyuenue u cnekrTpsl (2 1)
Buner nznyuenuit. Mcrounuku csera. Criektpel. CrieKTpaibHbIN aHalu3. TemioBoe U3IydeHHUE.
[[kana snekTpoMarHUTHBIX BoJH. HaOmrogeHne cnekTpos.

OcHognble 6u0bl 0eamenbHOCIU VUAUWUXCA:

JlaBaTp  ompeneneHue  NMOHATHM:  TEIUIOBOE  M3JIYYEHHE,  DJIEKTPOJIIOMUHECLEHLIHNS,
KaTOJIOJIFOMUHECIICHIIUS, XEMUWJIIOMUHECIIEHITNsA, (oTomoMuHectieHnus. [lepedncnsate BUABI
criekTpoB. Pacmo3HaBaTh, BOCHPOW3BOIWTH, HAOMIOAATH CIUIONMIHON CHEKTp, JHMHEHYaTHIN

CIICKTD, MTOJIOCATHIN CIICKTpP, CICKTPp H3JIY4YCHHA W TIIOITIOIICHHA. Hepetﬂ/ICJ’If{TB BHIbI



OJICKTPOMAaranuTHBIX I/I3J'IY“ICHHI>1, UX UCTOYHUKH, CBOfICTBa, IMPUMCEHCHUC. Hcnons3oBaTh mKary

SJICKTPOMArdMTHBIX BOJIH. CpaBHI/IBaTB CBOMCTBaA QJICKTPOMArHMTHBIX BOJIH pa3HbIX AWAITa30HOB.

I'naBa 4: OcHOBBI CHIEMAIBLHON TEOPUU OTHOCUTEIBLHOCTH (3 1)

Pazngen 9: OcHoBbI ciennajibHOi Teopuu oTHOCHTEIbHOCTH (CTO) (3 1)

[Tocrynaret CTO: uHBapuaHTHOCTb MOJYJIS CKOPOCTM CBETa B BaKyyMme, MPUHLUI
OTHOCHUTEJIBHOCTH DHHIITEIHA. CBSA3b MacChl U SHEPTMH CBOOOJHON YaCTULIbI. DHEPIHsl TOKOSI.

Ocrogrbvle 6uObl 0CAMETbHOCHU VUAUUXCA:

JlaBaTh ompeneneHHe NOHATHI: COObITHE, INOCTYJIAT, COOCTBEHHAs HWHEpLHMAJIbHAs CHUCTEMa
orcuéra, COOCTBEHHOE BpeMs, COOCTBEHHas JJIMHA Tella, Macca IMOKOs, MHBAPHAHT, YHEPIrUs
nokosi. @opmynuposate noctyiaatsl CTO. ®opmynupoBarh BbBoAbl u3 mnoctynaroB CTO.
3anuchIBaTh BBIPDAKEHUE JUIsl DHEPruM IMokos. M3marate CyTh NpuHOUIA COOTBETCTBUSL.
Haxonute B nureparype n MHTepHere uMH(popManuio o TeopuH 3¢upa, 00 3KCIEpUMEHTax,
KoTopele mnpuBenu K co3gaHuio CTO, o0 OTHOCUTENBHOCTH PACCTOSHUM U INPOMEKYTKOB
BpeMeHH, 0 Oworpadum A. DiiHmTeiHa. Bbicka3zpiBaTh cBO€ MHeHue o 3HadeHmu CTO mns
COBPEMEHHOM HayKHu. | OTOBUTH MpEe3eHTALNU U COOOLICHUS 110 U3YUYEHHBIM TeMaM (BO3MOXKHbIE

TEMBI ITPCACTABJICHLI B y‘le6HI/IKe)

I'naBa 5: KBanToBas ¢pusuka (17 4)

Pa3nen 10: CBetoBble KBaHTHI (5 4)

['mnoreza Ilnanka o kBanTax. Portosd¢ext. YpaBHeHue OifHmrTelHa ans (ortodddexra.
®oronsl. KopnyckynspHo-BonaHoBo#i ayanusM. JlaBnenue cBera. Onbitel I1. H. Jle6enena u C.
. Baunosa. CooTHotienue HeonpeaenénHocrei I eitzendepra.

OcHognble 6u0bl 0eamMenbHOCMU VHAUWUXCA:

JaBate omnpeneneHue NOHATHI: (OTOAPPEKT, KBAHT, TOK HACBHILICHUS, 3aJEpPKUBAIOIIEe
HarpsbkeHue, paboTa BbIXOJa, KpacHas rpanuna ¢otodddekra. PacnosnaBarb, HaOII0IATH
apienne Gororpdexra. OnuceiBaTh onbiTel CToneroBa. @opMynupoBarh runote3y [lnanka o
KBaHTaX, 3aKOHbI (oTodpdexra. AHanM3MpoBaTh 3aKOHBI (orodddexra. 3amucbiBaTh U
COCTaBJIATh B KOHKPETHBIX CUTYallUsIX ypaBHEHHE DHHIITeHHA U1t poTodPdeKTa 1 HaXOoIuTh C
€ro TIOMOIIBI0 HEM3BECTHHIC BEIUYMHBL. BBIUMCIATE B KOHKPETHBIX CHTYalHUAX 3HAYCHUS
MaKCHUMAaJbHOH KHHETHYECKOW PHEPTUu (HOTOAIIEKTPOHOB, CKOPOCTH (POTOIIEKTPOHOB, PAOOTHI
BBIX0JIa, 3AMMPAIOIIET0 HANPSHKEHUS, YacTOThl M JJIMHBI BOJHBI, COOTBETCTBYIOLINX KpPacHOM
rpanuie Gorosdpdexra. [IpuBoauTh npumepsl ucnonab3oBaHus Gotodpdexra. OOBACHATH CYTh
KOPITYCKYJISIPHO-BOJTHOBOTO Jiyanu3mMa. OnmuchiBaTh ONBITH JleOeneBa Mo N3MEpEeHHUIO JTaBICHHS
cBeTa M onbITel BaBuioBa no ontuke. GopMyanpoBaTh COOTHOILIEHWE HEOIPEAEIEHHOCTEN

['eitzenOepra u oOBsCHATH ero cyTh. Haxomute B nmteparype u WMuTepHeTe mHbOpMaIumoo o



paborax CrtoneroBa, JlebeneBa, BaBumoBa. BpigensaTh poiib POCCHICKUX YYEHBIX B
UCCIICIOBAaHUM CBOMCTB cBeTa. [IpHBOAMTE MpUMEpHI OMOIOTHYECKOTO M XUMHUYECKOTO JICHCTBUS
cBeta. I'oTOBHUTH npe3cHTauuu u COO6H.[CHI/I$I 0 HM3YYCHHBIM TEMaM (BOSMO)KHBIG TEMbI

MIPE/ICTABIICHBI B YICOHUKE)

Pa3znen 11: Atomuas ¢usuka (4 4)
[TnanerapHast monenb crpoenus aroma. OmbiTel Pesepdopna. KeanroBeie moctymatel bopa.
Hcnyckanue U MoriionieHue CBeTa aTOMOM.

Ooa3amenvuvle 1a00pamoprvle padomol:

Jlabopamopnas paboma Ne 7 «HabmoeHne CIionHOro 1 JMHEWYaToro CreKTPoOB»

Jlabopamopnas paboma Ne 8 «VccrnenoBanue CrieKTpa BOJOPOIA»

Ocroegnble uObl 0CAMETbHOCHU VUAUWIUXCA:

JlaBathb omnpenesieHle MOHATUI: aTOMHOE AP0, YHEPreTUYECKUN YPOBEHb, SHEPIUs MOHU3ALUH.
OmnwuceBate ombITel Pe3epdopma. OmnuceiBaTh W CpaBHHMBATH MOJETH aromMa ToMcOHa U
Pesepdopna. PaccmarpuBarh, HCClenoOBaTh W ONKUCHIBATh  JIMHEHYAThle  CHEKTPHI.
dopMmynupoBaTh KBaHTOBBIE MOCTylaThl bopa. OOBSACHATH JMHEHYaTbIE CHEKTPbl aToMa
BOJIOPOJIa HA OCHOBE KBAHTOBBIX MOCTYsaTOB bopa. PaccuuTbiBaTh B KOHKPETHOM CHUTyaluu
YacTOTYy M JUIMHY BOJIHBI HCITyCKaeMOro (hOTOHA MPH MEPEX0/Ie aTOMa U3 OJHOTO CTAIIHOHAPHOTO
COCTOSIHUSI B JpYroe, SHEpruro HoHu3auuu atoMa. Haxonute B nutepatype u HMHTepHere
cBeleHUs O (akTax, MOATBEPXKIAIOIIUX CIOKHOE CTPOCHHME aTroMa, O paboTax Y4YE€HBIX IO
CO3JAHMIO MOJEIM CTPOCHHS aTOMa, O NPHUMEHEHHH JIa3epoB B HayKe, MEIULUHE,
MPOMBIIIIEHHOCTH, ObITY. BBIAENATh pOJb POCCUNCKUX YYEHBIX B CO3/IaHUU U HCIOJIb30BAHUU
na3epoB. ['OTOBUTH Mpe3eHTAlMd M COOOIIEHUS MO M3YyYEHHBIM TeMaM (BO3MOJKHBIE TEMbI

IpEe/CTaBJICHbI B yUeOHUKE)

Pa3nen 12: ®uszuka atoMHoro saapa (7 4)

CocraB u ctpoeHue aToMHOro siapa. M3oronsl. AnepHsie cuibl. JlepekT Macchl U SHEPrus CBSI3U
aTOMHBIX sA1ep. PaguoakTuBHOCTE. BUbl paln0akTUBHBIX NPEBPAILEHNN aTOMHBIX SED.

3aKOH paJMOaKTUBHOrO pacmnajga. MeTobl HAOII0AEHUS U PETUCTPAIIMU IE€MEHTAPHBIX YaCTHII.
SlnepHble peakuuu, peaknuu JeJNeHus MW CcHHTe3a. llemHas peakuus JENEeHHs  snep.
TepmosinepHslil cunTes. [Ipumenenne saepHoi SHEPTUH.

Oosazamenvhible 1ad0pamoprvie papomoi:

Jlabopamopnas paboma Ne 9 «OnpeneneHre UMIyabca U SYHEPIUU YACTHUIBI IPU JBIXKEHUH B

MarHuTHOM ToJie (1o ororpadusim)y»

OcHogHnble guobl 0eameIbHocCmu yuauiuxcsa:




JlaBaTh ompeneneHHs MOHATHI: MacCOBOE YHCIIO, HYKIIOHBI, SIACPHBIE CHIIBI, BUPTYyalbHbIE
YacTHUIBl, JeQEeKT Macc, OJHEPrus CBs3U, YyJeNbHas DSHEPrusi CBS3M AaTOMHBIX sJEp,
PagMOAaKTUBHOCTD, IIEPUOJ] ITOIypaciaga, UICKyCCTBEHHAs PaJMOAKTUBHOCTb, S/ICPHBIC PEaKIIMH,
SHEpPreTUYeCKUi BBIXOZA SJACPHOM peakluu, LenHas saepHas peakuus, Ko3dduuueHt
pPa3MHOXKECHUs HEUTPOHOB, KPUTHYECKas Macca, PEAKTOPBI-PA3MHOMKUTENIH, TEPMOsAIEPHAs
peakuus. CpaBHMBaTh CBOMCTBa IPOTOHA M HEWTpoHA. OmNuUChIBaTh NPOTOHHO-HEHUTPOHHYIO
Mozenb danpa. Onpenenstb cocTaB SAEp PpPas3iIWyHBIX 3JEMEHTOB C IOMOLIBIO TaOIMIIbI
MenpeneeBa. M300paxaTe M 4HMTaTh cXeMbl aroMoB. CpaBHUBaThb CHUIIY 3JIEKTPUYECKOIO
OTTAJIKMBAHUS NIPOTOHOB U CHJIy CBSI3U HYKJIOHOB B siipe. Bbrumcisars nedekt mMacc, 3Hepruro
CBA3M M YAEIbHYIO DSHEPIUI0 CBSI3U KOHKPETHBIX AaTOMHBIX siiep. AHaJIM3UPOBATHh CBSI3b
YAEIBHON SHEPIUH CBA3U C YCTOMYUBOCTBIO saep. Ilepedncirars BUbl paguoaKTUBHOIO pacIiaia
aToMHbIX sziep. CpaBHMBaTh CBoOMcTBa anbda-, Oera- M ramma-u3iaydeHuUH. 3amuchiBaTh,
OOBSICHATh 3aKOH pAJMOAaKTUBHOI'O paclajga, yKa3blBaTh TPaHUIbBl €ro INPUMEHHUMOCTH.
OnpenensaTb B KOHKPETHBIX CUTYaLUSIX YUCIIO HEPACIIABIIUXCS SAEp, YUCIO PACIaBIIUXCS SAEP,
nepuoj, IoJiypacnaaa. 3anuchiBaTh sAJepHble peakuuu. OmnpenensTb MNPOIYKThl SAECPHBIX
peakuuii. PaccuuThIBaTh PHEPIUYECKUM BBIXOJ SANEPHBIX peakiuil. ONucChIBaTh MEXAHU3MBbI
JIEJICHUs SIIep U LENHOMN saepHOoM peakuuu. CpaBHHUBATH SIACPHBIE M TEPMOSACPHBIE PEAKIIMHU.
VYyacTtBoBaTh B 00CY)KJIE€HUU MPEUMYIIECTB U HEAOCTATKOB sJIepHON sHepreTuku. Haxoauts B
autepatype u VHTepHeTe cBeleHHs 00 OTKPBHITUM MPOTOHA, HEUTPOHA, PaJMOAKTUBHOCTH, O
IIOJIyYUEHUU M WCIOJIb30BAaHUM PAJAMOAKTUBHBIX M30TOIOB, HOBBIX XHMHUYECKUX DJIEMEHTOB.
Bb1ensaTe poib pOCCUMCKUX YUYEHBIX B MCCIEAOBAHUAX aTOMHOTO SiApa, OTKPBITUX CIIOHTAHHOTO
JIeJICHUST siIep ypaHa, Pa3BUTHHU SIICPHOM SHEPreTHKH, CO3JaHUHM HOBBIX u3oTomoB B OUSAU
(OOBbenMHEHHBIN MHCTUTYT SIICPHBIX HcciaenaoBaHui B r. JlyOHe). ['oToBUTH mpe3eHTaluu U

COO6H_IGHI/I}I 10 U3y4YCHHBIM TCMaM (BO3MO)I(HBI€ TEMBbI ITPEACTABJICHLI B yqe6HI/n<e).

Pa3nen 13: DineMeHTapHble yacTuubl (2 4)
3J'I€MCHTapHBI€ qaCTULbI. chHI[aMeHTaJ'IBHBIe B3aHMOHeﬁCTBHﬂ. YCKOI)I/ITGJ'H/I OJICMCHTAPHBIX
YaCTHIL.

Ocnognble 6u0bl 0eamenbHOCHU VYAUWIUXCA:

JaBate omnpeneneHue  NOHATUM:  aHHUTWIANMA. [lepeuucnsaTe  OCHOBHBIE  CBOMCTBA
AJIEMEHTAPHBIX YacTUL. BBLAETATH TpYIIBI 3JIEMEHTApHBIX 4YacTHL. llepeuncnsaTe 3aKoHBI
COXPaHEHHMsI, KOTOpBIE BBINOJHAIOTCA NPU NPEBpAIICHUAX dYacTuUll. ONMCHIBATh MPOLECCHI
QHHUTWIALUU YaCTULl U AHTUYACTUL[ U POXKICHUS DIIEKTPOH-TIO3UTPOHHBIX map. HaswiBarh u
CpaBHMBaTh BHUJbl (PyHIAMEHTAJIbHBIX B3auMojeHCTBUN. OMNUCHIBaTH pPOJIb YCKOpPUTENEH B
M3YYEHUHU dJIeMeHTapHbIX yacTull. Haxoauts B nuteparype u MHTepHeTe cBeieHUs: 00 UCTOPUU

OTKPBITUA 3JICMEHTAPHBIX YaCTHUIL, O TpéX 9Tamax B pPa3sBUTHUH (i)I/I?)I/IKI/I OJICMCHTAPHBIX YaCTHII.



OnuceIBaTh COBPEMEHHYIO (PU3NYECKYI0O KapTHUHY MHUpa. ['0TOBUTH Mpe3eHTalli U COOOLIEHUS

110 U3yYEHHBIM TEMaM (BO3MOKHbBIE TEMBI IIPECTABIICHBI B YUEOHUKE)

I'naBa 6: Ctpoenue Beesnennoii (4 1)

Pa3nen 14: Conneunasi cucrema. Ctpoenue u 3BoJiiounsi Beesiennoii (5 )

ConHeuyHas cucrtema: IUTaHEThl M Maible Tena, cuctema 3emiusi—JlyHa. CtpoeHue U 3BOJOLUS
Comnna u 3BE3a. Knaccudpukanmst 3BE3n. 3BE3ABI M MCTOUYHMKM HMX SHEpruu. lamaktuka.
CoBpeMeHHbIE NTPEJICTABIEHUS O CTPOSHUH U 3BONIIOLMU BeeneHHo.

Ooazamenvnvle 1a00pamoprvle padomol:

Jlabopamopnas paboma Ne 10 «OmpeneneHue mepuoaa oOpamieHus IABOWHBIX 3BE3M (IO

NI€YaTHBIM MaTepHaaM)»

Ocroegnvle 6UObl 0CAMETbHOCHU VUAUUXCA:

JlaBaTh ompejeneHue MOHATHI: MapceK, acTPOHOMHUYECKas eAMHMIA, TMepUrenuil, adenwii,
COJIHEYHOE 3aTMEHHE, JIYHHOE 3aTMEHHUE, IUIaHEThl 3E€MHOW TPYIbI, I[JIAHEThI-TUTAHTHI,
acTepouJi, MeTeop, Mereoputr, Qorochepa, CBETUMOCTh, MPOTyOEpaHel, MPOTO3BE3NA,
CBEpPXHOBas 3B€3/1a, FAJIAKTUKA, KBa3ap, KpaCHOE CMEIIeHUe, Teopusl boibiioro B3peiBa, BO3pacT
Bcenennoii. HaGmiogate JIyHy u muiaHeTbl B TelecKoml. BpinensiTh 0COOEHHOCTH CHUCTEMBI
3emusi—Jlyna. Pacno3naBatb, MOAENUpOBaTh, HAaOMIOJATh JIYHHBIE M COJIHEUHBIE 3aTMEHUSI.
OObsicHATh NpHIKMBBL U OTIMBBEL. OnuceiBaTh cTpoeHue ConHeuHoM cuctembl. [lepeuncnsath
TUTAHeThl U BUJIBI Majiblx Ten. OmuceiBaTh ctpoeHue Comnia. HabmronaTe comHedHbIE MATHA.
Cobmonate mpaBmia Oe3zonmacHocTd npu HaOmogenun Conana. llepedncnsaTes TUMHYHBIE
TPYIIIBI 3BE3/1, OCHOBHBIC (PU3MUECKUE XapaKTEPUCTUKU 3BE3. OMUCHIBATH IBOIIOIUIO 3BE3]T OT
poxnenust 1o cmeptu. HaswiBaTh campblie sipkue 3BE3ABI U co3Be3aus. [lepeuncinsiTe BUIBI
raJakTUK, OMUCHIBATh COCTAB M CTPOEHHUE rajiakTuk. Beygenars Mneunsiit [lyTs cpenn apyrux
ranaktuk. Onpegenstb Mecto ConHeuHoM cucrembl B ['amaktuke. OLeHMBaTh MOPAJIOK
paccTOsTHUNA 7O KOCMHUYECKHX OO0BEKTOB. ONHUCHIBATH CYTh KPAacCHOTO CMEIIEHUS M €ro
WCIIOJIb30BAaHUE TIPU U3YYCHUH TaNaKTHK. [IpUBOAUTH KpaTKoe HM3JI0KEHHE TeOpHH boJbiioro
B3pbIBa U TEOpPUU pacmupsitorieiics Bcenennoil. PabotaTs B mape u rpynme npu BBITOIHEHUU
npakTH4eckux 3amaHuid. Mcmonb3oBath MHTEepHET s moucka M300paKeHUH KOCMHYECKUX
00bekTOB W WH(pOpMaMu 00 WX OCOOEHHOCTSIX. YUYacTBOBATh B OOCYXKJICHHUH HW3BECTHBIX
KOCMHUUYECKHX HCCIeI0BaHU. BBIIEIATh COBETCKME M POCCHICKHE IOCTHKEHHUSI B 00JacTH
KOCMOHABTHUKHU U UCCIEN0BaHUS KOcMOca. OTHOCUTBCS C YBaXKEHUEM K POCCUUCKUM YUEHBIM U
KocMoHaBTaM. HaxoauTe B nuteparype u MHTepHeTe cBeleHUs Ha 3aJaHHYIO TeMy. [ 0OTOBUTH

MMpE3CHTAaluu 1 COO6HIGHI/I${ 10 U3YYCHHBIM TEMaM.



IIpoBepka 3HAHUI yYalIUXCH
Orenka 1abopaTOpHBIX PadoOT
Ounenka «5» CTaBUTCS, €CIIM YYAIUICS BBIOJHACT paboTy B MOJIHOM 00BEME C COOIIOAEHUEM
HEOO0XOMMON IOCIIeI0BAaTEIbHOCTH MPOBEACHHUS ONBITOB M HM3MEPEHHH; CaMOCTOSTENbHO MU
paLMOHATIBHO MOHTHUPYET HE00X0AuMoe 00OpyIOBaHME; BCE OIBITHI IIPOBOAUT B YCIOBUSX U
pekuMax, OOECIeUHBAIOIINX IOTYYEHUE MPABMIIBHBIX PE3YJIbTaTOB M BBIBOJIOB; COOJIIONACT
TpeOOBaHUs MpaBWJI OE30MACHOCTU TPYyJa; B OTUETE MPABUIBHO M AKKYPaTHO BBINOJIHSET BCE
3alluCH, TAOJIULbl, PUCYHKHU, YEPTEKHU, IpauKU, BBIUMCICHUS; NIPABUIBHO BBIIOJIHIET aHAIU3
MOTPEIIHOCTEH.
OueHka «4» CTaBUTCS, €CITU BBITIOJTHEHBI TPEOOBAHUS K OIICHKE «5» , HO OBLJIO JIOMYIICHO JBA —
TPH HeJouYeTa, He 00JIee OHON HerpyOoid OIMOKK U OJTHOTO HEJ0UYLTA.
Ounenka «3» cTaBUTCs, €cia paboTa BHIIOJHEHA HE NOJHOCTbIO, HO 00bEM BBINOJIHEHHON 4acTH
TaKOB, II03BOJISET IOJIYYUTh NPABUJIBHBIE PE3YJbTAaThl U BBIBOJBL: €CIHM B XOJ€ NPOBEACHHUS
OIbITa U U3MEPEHUI ObUIN JOIMYILEHBI OIINOKH.
Ounenka «2» cTaBUTCs, €ClIM paboTa BHIIIOJIHEHA HE MOJHOCTHIO M 00BEM BBIIIOJHEHHOW 4acTh
paboThl HE MO3BOJISET ClIeNaTh MPABUIBHBIX BBHIBOJOB: €CIHM OIBITHI, H3MEPEHUS, BBIYMCICHHUS,
HaOJII01eHUS IPOU3BOJMIIUCH HEIIPABUIIBHO.
Ouenka «1» cTaBUTCS, €CIIM YJaIIHICs COBCEM HE BBIITOJIHUII PadoTYy.
Bo Bcex chyuasx OLl€HKa CHWXKAeTCs, €CIIM YYEHUK He coOmrofan TpeOoBaHHUS MpaBUI
0€30IacHOCTH Tpy/a.
Pe3ynbpTaThl W3ydeHuss Kypca (U3MKM TpuBeAeHbl B pazaene «TpedoBaHUS K YpPOBHIO
MOJTOTOBKU BBIITYCKHUKOB.
IIpoBepka 3HaHUIl yyamuxcs
OrneHka OTBETOB ydaluxcs
Onenka «5» CTaBUTBbCS B TOM CIlly4ae, €CJIM YYalUICS IMOKa3blBAET BEPHOE IMOHUMAaHHE
(bu3MYECKOI CYIIHOCTH paccMaTpUBAEMBbIX SBJIEHUN U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHUH, a
TaK K€ IPaBWJIbHOE ONpefesieHne (pU3NYeCKUX BEIUYUH, UX €QUHMI] U CIIOCOOOB M3MEpEHUS:
NPaBUJIBHO BBIMIOJHIET YEPTEXKH, CXEMbl U TpapUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY,
COIIPOBOKIAET pPAaccKka3 COOCTBEHHBIMH MpPHUMEpPAMH, YMEET IPHUMEHATh 3HaHHWS B HOBOM
CUTyallud TpU BBINOJIHEHUU TPAKTUYECKUX 3a/laHui; MOXKET YCTAaHOBUTH CBSI3b MEXKIY
U3Y4aeMbIM M paHee H3YYEHHbIM MaTepualioM MO Kypcy (HU3UKH, a TaKXKe C MaTepualoM,
YCBOEHHBIM IIPU U3YYEHUU APYTUX NPEAMETOB.
Ounenka «4» CTaBUTbCS, €CIM OTBET YUEHHKA YJOBJIETBOPSIET OCHOBHBIM TpeOOBAaHUSAM Ha
OILICHKY 5, HO J1aH 0e3 MCIO0JIb30BaHNs COOCTBEHHOTO IJIaHa, HOBBIX MIPUMEPOB, 0€3 MpUMEHEeHUs
3HAHUM B HOBOWM CUTyalMH, 6€3 HMCIOJIb30BAHMS CBA3EH C pAaHEE MU3YYEHHBIM MaTepHalioM M

MaT€prajioM, YCBOCHHBIM IIPpHU HM3YUYCHUH Ap. HOPCIAMETOB: C€CIIH y‘-IElHIHﬁCSI A0IMYCTUIT OAHY



OomMOKY MM He Oosee JBYX HEJOYETOB U MOXKET MX HCIPAaBUTh CaMOCTOSTENIBHO WIH C
HEOO0JIbIION TOMOILBIO YUUTEJIS.

Ounenka «3» CTaBUTHCA, €CIM YYalIMCAd NPAaBWIBHO IOHUMAET (PHU3UYECKYI0 CYIIHOCTh
paccMaTpUBaeMbIX SBJICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/JEIIbHbIE MPOOeIbl B
YCBOEHHMH BOIPOCOB Kypca (hU3MKH, HE MPENSATCTBYIOIUE JalbHEHIIEMY YCBOEHHUIO BOIIPOCOB
IPOTPAaMMHOTO0 MaTepualia: yMEeT MPHMEHATh IOJyYeHHbIC 3HAHWUA MpPU PEUICHUH MPOCTHIX
3aJa4 C UCIOJIb30BAHUEM TOTOBBIX (POPMYII, HO 3aTPYAHACTCS NPU PEIICHUH 3a/1a4, TPEOYIOLIIX
npeoOpa3oBaHusl HEKOTOPHIX (OpMYI, JOMYCTHI HE Oojiee OAHOW rpy0oil OmmOKM M IBYX
HEJ0UCTOB, He Oosiee OAHOW rpyOOM M OAHOW HerpyOoi ommoOku, He Ooyiee 2-3 HErpyObIX
OMOO0K, OAHOM HerpyOoi OMMOKH U TPEX HEIOUYCTOB; JOMYCTHI 4-5 HEOUETOB.

Ounenka «2» CTaBUTCS, €CIU YYaIIMACS HE OBJAJeNl OCHOBHBIMU 3HAHMSAMU M YMEHHSIMH B
COOTBETCTBUM C TPeOOBaHMSAMHU IPOrpaMMbl M JIOIYCTHUJ OOJiblI€ OMIMOOK M HEAOYETOB YeM
HE00XO0AUMO JJIsl OLEHKH 3.

Ounenka «l» cTaBUTCA B TOM Clydae, €CIIM YYEHHUK HE MOXET OTBETHTh HUM Ha OJIUH W3
MIOCTaBJICHHBIX BOIIPOCOB.

OrneHKa KOHTPOJIBHBIX padoT

Ouenka «5» ctaBUTCA 32 pabOTy, BHIIOJHEHHYIO MIOJIHOCTHIO 03 OIIMOOK U HEI0UCTOB.
Ounenka «4» cTaBuTCs 3a pabOTy BBINOJIHEHHYIO MOJHOCTHIO, HO IIPU HAJIMYMK B HEl He Oolee
OJIHOI rpyOOii U 0JJHOM Herpy0oil OIMOKHN U OIHOTO HEel0ueTa, He 0oJiee TPEX HEJOUCTOB.
Ounenka «3» cTaBUTCS, €CIM YUYEHUK IPAaBUIBHO BBHIMOJHUI HE MeHee 2/3 Bcell paboThl MU
JOMYCTHII He O6osiee ogHOM Tpy0oil OIMOKY U.IBYX HEOUETOB, HE Oojiee 0 HOM Irpy0Ooil omnOKu
U OJHOW HerpyOoil ommOku, HE Ooyiee Tpex HErpyObIX OIMMOOK, OAHOW HErpy0oW OmMOKU U
TpeX HEAOYETOB, IPU HAIUYUU 4 - 5 HET0UETOB.

OuneHka «2» CTaBUTCS, €CIIU YUCIIO OIIMOOK U HE0UETOB MPEBBICUIIO HOPMY AJISl OLIEHKU 3 WK
NPaBUJIBHO BBIMIOJHEHO MeHee 2/3 Bceil paboThl.

OHeHKa «1» CTaBUTCs, €CJIM YYCHUK COBCEM HEC BBIITIOJHHII HA OJJHOTO 3aaHUs.

IIpuMepHbIe HOPMBI OLIEHKH 3HAHUH M YMEHHUH yyamuxcs 1o gpusuke
IIpu oLleHKE OTBETOB yUYalIUXCsl YYUTBHIBAKOTCS CIAEAYIOIINE 3HAHUSA:
0 (U3MYECKUX FABJICHUAX:
| | MpU3HAKU SBJIEHUS, 10 KOTOPHIM OHO OOHAPYKUBAeTCs;
| | yca0BHs, IIPA KOTOPBIX IIPOTEKAET IBJICHUE;
| | CBSI3b JaHHOIO SIBJIEHUU C IPYTUMHU,
| | 0ObsICHEHUE SBJICHUS] HA OCHOBE HAyYHOU TEOpUU;
| | mprUMeEpPHI y4eTa U UCII0JIb30BaHUS €r0 Ha IPAKTUKE,

0 pU3UYECKUX ONbITAX:



| | ienp, cxeMa, yCIIOBUsA, IIPU KOTOPBIX OCYIECTBIIIICS OIBIT, XO4 U PE3yJIbTAThI OIBITA;
0 pU3HYECKUX OHATHUSAX, B TOM YHCJIe U 0 PU3HYECKHUX BeJTMYMHAX:
| | SIBJICHUSI WJIM CBOMCTBA, KOTOPBIE XapaKTEPU3YIOTCS JAHHBIM MOHATHEM (BETUYMHON );
| | onpeieieHre MOHATHSI (BEJTUYUHBI);
| I popMyIIbl, CBSA3BIBAIOIIUE TAHHYIO BEJIMYUHY C IPYTUMU;
| | equHUIBI (PU3HYECKON BEITUMIMHBL;
| | cnocoObl M3MEPEHNUs BEIMYHUHEI,
0 3aKOHAX:
| I popmynrpoBKa U MAaTEMAaTUYECKOE BHIPAKEHUE 3aKOHA;
| | OIBITHI, MOATBEPKAAIOLINE €TI0 CIIPABEIINBOCTD;
| | mpuMepHl yyeTa U IPUMEHEHHS Ha IIPAKTUKE;
| | yCIIOBUSI IPUMEHUMOCTH (IJIs1 CTAPIINX KIIACCOB);
0 (pu3IeCcKuX TEOPUsIX:
| | OIBITHOE 0OOCHOBAaHHUE TEOPHH;
| | OCHOBHBIE IOHATHS, ITOJIOKEHUS, 3aKOHBI, IPUHLIUIIEL,
| | OCHOBHBIE CIIECTBUS,
| | npakTUYECKUE IPUMEHEHUS,
| | rpaHULIBI MPUMEHUMOCTHU (U1 CTApIINX KJIACCOB);
0 npudopax, MexaHu3Max, MaAIIMHAX:
| | Ha3HAYEHUE; IPUHIIUIT JEUCTBUS U CXEMA YCTPOMCTBA;
| | mpUMEHEeHHEe U TIPaBHIIa TIOJIB30BaHUS TPUOOPOM.
dusnyecKkue u3MepeHus.
| | OnpeeneHue LeHbI IeIeHNs U IIpejiena n3MepeHus npudopa.
| I OnpenensiTe aOCONIOTHYIO OTPEITHOCTh U3MEpPEHus pudopa.

| | OTOupath HYXHbII TPHOOP U MPABUILHO BKJIIOYATh €TO B YCTAaHOBKY.

|| CHuUMaTh TOKa3aHus Npubopa M 3alKMChIBaTh MX C Y4€TOM aOCOJIFOTHOH MOTpPEHIHOCTH

u3MepeHus. OnpeaensiTh OTHOCUTEIbHYIO TOTPEIIHOCTh U3MEPEHUH.

CJ]C,Z[yeT YYUTBIBATD, YTO B KOHKPCTHBIX CIIydasAaX HC BCC TpC6OBaHI/I$I MOTYT OBITh MPCABABIICHBI

yqyamumcest, HalipuMEp 3HAHUC I'paHULl IPUMCHHUMOCTHU 3aKOHOB U TCOpHﬁ, TaK KaK 9THU I'PaHUILIBL

HE BCerjJa paccMaTpUBAIOTCS B Kypce PU3UKU CpeTHEN MIKOJIBI.

OueHke MoAJIeKAT YMEHUS:

| MPUMCHATDH IMOHATHA, 3aKOHBI U TCOPUU IJIA OOBSICHEHHS SIBIICHUI npupoabl, TCXHUKHU, OLICHU -

BaTb BJIMAHHUC TCXHOJIOTHYCCKUX IIPOLCCCOB HaA 3KOJOTHUIO OprxcanmefI cpeabl, 310POBBLEC

YyeJioBeKa U IPy-TMX OpraHu3MOB;

| | caMOCTOATENBHO padOTaTh ¢ yUeOHHUKOM, Hay4YHO-TIOMYJISPHON JIUTepaTypoit, HHpopMaluei B

CMMU u Untepnere ;



| | pemaTh 3a/1a4u Ha OCHOBE U3BECTHBIX 3aKOHOB U (hOPMYT;

| | TONTB30BaThCS CIIPABOYHBIMU TAOIUIIAMH (PU3NYECKUX BETUYMH.

IIpu onenke 1adopaTOPHBIX padOT YYMTHIBAKOTCS YMEHHS:

| | mITaHUpPOBATH IPOBEJICHUE OIIBITA;

| | coOupaTh YCTaHOBKY I10 CXEME;

| | TONB30BaThCS U3MEPUTENLHBIMU IPHOOPAMU;

| | mpoBOAWTH HAOMIOJNCHHS, CHUMATh MOKA3aHUs

HU3MCPUTCIIbHBIX HpI/I60p0B , COCTaBJIATHb

Ta6J'II/II_[BI 3aBUCUMOCTH BCIIUWYUH U CTPOUTH l"pa(bI/IKI/I;

| | OLIECHUBATH U BHIYUCIIATH IIOrp€IIHOCTHU H3MepeHPII>i;

| | cCOCTaBIATh KPATKUM OTUET U JIEJIaTh BHIBOJIBI 10 IIPOJIEIaHHOM padore.

Crnenyer oOpamarh BHUMaHHME Ha OBJAJCHHE YYAIIMMHUCS TPABWIBHBIM YIIOTPEOJICHHUEM,

MMPOU3HOMICHHUEM M IIPABOIIMCAHHUEM (1)I/I3I/I‘ICCKI/IX TCPMHUHOB, Ha Pa3BUTHUC YMCHI/II‘/'I CBA3HO

n3jaraTrb H3y‘~laeMLII>i MaTtcpual.

Hepeqeﬂb y‘leﬁHO-MeTOHI/I‘leCKOFO odecneyeHu

VY4eOHbII KOMIUIEKT:
KOHIECIIIUA 1
nporpamma, y4eOHUK,
yaeOHoe ocodue,
paboyasi TeTpajp,
y4eOHO-CIIPaBOYHOE
U3/JaHKe, KHUTA JUIs
YYUTENS U T. 1.

1. ®usuka [I'.4. Mskuwes, b.b. byxosues, H.H. Corckuii
.Mockaa. IIpocBenienue.

2. CrnpaBouHuK 1o ¢usuke u Texuuke. [locobue mist yaammxcs.
M., IIpocBeienue

YueOHo-TIpakTUUeCK1e
U3JIaHUS

1. A.I1. PeiMkeBuu. ®usuka. 3agaunuk 10-11 kiaccsl.
2. COoopnuk 33124 1o ¢pusuke a1 9-11 k. I'H.Crenanosa.- M.:
[IpocBenienue-256¢

KoHnTtponbHO-
JIMarHOCTUYECKHUE
MaTepuabl, TECTBI U
T.J

1. ®u3uka. Tectr1.10-11 knaccwl.  H.K. I'magpimesa,

NN .Hypmunckuii, A.W. Hypmunckuii.-2-2 u3f., crepeoTuir.- M.:
Hpoda, 2019.-217c.

2. ®usuka. Tectsl, 10-11 k1. O.®. Kabapaun, B.A. Opnos.

3. Y4eOHO-TpeHUPOBOYHBIE MaTEPUAIIBI IS MOATOTOBKH K EI'D.
dusuka. OpinoB B.A., ®aneesa A.A.-M.: Untemnext-Llentp ,
2019 -176c¢.

YyeOHO-HATISIAHBIE
A3IaHAS U IOCOOUS

1. Tab6numa «Puzmdeckre mOCTOSTHHBIE.
2. Tabnuna «MHOXUTENN U PUCTABKH.

VY4eOHO-METOANYECKUE
nocoouns

1. Pa3BepHyTO€ TeMaTHuecKoe miaHuposanue 7-11 kmaccsl
Cocr. TemtokoBa,2010

2. ®usuka 10 knacc. [loypounsle niaHsl

Bbo6poB,2006r

3. ®wuzuka. EI'D: MeToguueckoe nocodue i MOArOTOBKH.
JI.A.IlposinenkoBa, H.W. OnunioBa.-2-e u3a-nepepad u

nononH.-M.: U3narenscTBo «OK3amen», 2019-350c.

4. TexHONOrus MHAUBUYAIBHO-OPUEHTHPOBAHHON CUCTEMBI

oOyuenusi. Metonnueckoe nocooue. Spynos A. —Kpacunosipck. PUO

KTIIY, 2001. 124 c.

I''B. Mapkus, C.B.




5. WuauBumyanuzanus rnporecca oO0ydeHus U Imeaaroruka
MMOHUMaHUs: COOPHUK CcTaTeHl.

6. [Ton pen. T.M.3axapoBoit. Kpacnosipck: KpacHosipckuit
KpaeBOi MHCTUTYT MOBBIIICHUs KBaIU(UKALIUU PAOOTHUKOB
obpa3zoBanus,2005-106 c.

7. ®usuka. 11 knacc. [Toypounsie turansl kK yaeOHuky 4.
Msikuesa, b.b. Byxosuesa. Boarorpaa. Yuurens. 2018.

Hayuno-nonysnsipHas
auTeparypa, clioBapu u
CIIPaBOYHHKH, aTJIACHI,
Pa3BUBAIOIINE U
JTUTAKTUYECKHE UTPBI U
T.1.

1.Konryn M.; Mup dusuku; [lerckas mureparypa; 1987.

2. SI.W. Tlepensman. 3anumarensHas gusuka. Kaura 1. Mocksa.
Hayka.1976.

3. SL.W. llepenbman. 3anumarensHast pusuka. Kuura 2. Mocksa.
Hayka.1979

Aynno- u BUI€0

1.Ypoxu puzuku KUPUJIJIA U MED®OAUS. ®usuka 11 kiacc.

TIPUIIOKEHUS 2. «®u3uka, 7-11 knacc OO0 Ouzukon»

1 poBbIe http://www.physics.ru/

o0OpasoBarteibHbIC http://www.fizika.ru/

pecypcebl: UaTepHeT- http://www.it-n.ru/communities.aspx?cat_no=5500&tmpl=com
MO/JICPXKKA, http://marathon. 1 september.ru/2008-04-03

AIIEKTPOHHbBIE http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty_f.

MPUIOKEHUS U T.1I.)

htm
http://somit.ru/index_demo.htm

IMepeyens MaTepHaIbHO-TEXHHYECKOTO 00ecneyeHHs1 00Pa30BaTeJbLHOI0 MpoIecca

bubnuoTteunsiii  (oH,
TeYaTHBIC ITOCOOHS

1. [Junaktuuyeckue kKaprouku-3aganus M. A. Ymakosoi, K.
M. VmakoBa, auaaktudeckue matepuaisl 1o ¢gusuke (A. E.
Mapon, E. A. Mapon)

Tectsl (H K. Xannanos, T. A. XanHaHOBa)

KomnsrorepHsie 51
UKT cpencrtsa

IlepcoHAIBHBIN KOMITBIOTED

TexHuueckue cpeacTaa
o0OydeHus

Mynetmenna npoextop Epson

JleMOHCTpaloOHHbIE
nocoons

DKpaHHO-3BYKOBBIE
nocoouns

Y4eOHO-TIPaKTUYECKOe
u y4e0HO-
naboparopHoe
00opyoBaHue

Kommnekt «MuHuIa00paTOpus MO IEKTPOIUHAMHUKE.
Kommiext «MuHMI12a00paTOpHs MO ONTUKEY.



http://www.physics.ru/
http://www.fizika.ru/
http://www.it-n.ru/communities.aspx?cat_no=5500&tmpl=com
http://marathon.1september.ru/2008-04-03
http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty_f.htm
http://www.9151394.ru/projects/arhimed/arhim1/cituo/lab_raboty_f.htm
http://somit.ru/index_demo.htm

Cnucok Jureparypbl

Jluteparypa,
PEKOMEHJOBaHHAs JJIst
YUYUTEIS

1. A. C. EnoxoBuy. CrpaBo4HUK O (HU3UKE U TEXHHKE. — M.:
[Ipocsemenue, 1989.

2. C. E. Kameneukuii, B. I1. OpexoB. Metoauka peiieHus 3a1ad mo
¢dusuke B cpeaneit mkose. — M.: [IpocBemenue, 1987.

3. O. ®. Kabapaun u ap. 3agaHusi JUIsi UTOTOBOTO KOHTPOJIS
3HaHU# yyammxcs no ¢pusuke B 7—11 kimaccax. — M.: [Ipocsenienue,
1994.

4. Sl uny na ypok pusuxu. Kaura ans yaurens.  Pem.-coct.  H.
10. MumokoBa.M.: U3narensctBo «IlepBoe centadpsi», 2000.-272

Jluteparypa,
PEKOMEHIOBaHHAs ISt
yuanmxcs

1. Xpecromarusi o ¢uzuke: YdueOHOE mocoOue Il ydamuxcs /
Coctr. A. C. EnoxoBuu u gap. Ilon pen. b. W. Cnacckoro. — M.:
[Ipocsemenue, 1982.

2. ' 1.JIynno .OnopHbie KOHCIEKTHI 11 U3y4eHUs (PU3UKH.

3. CoopHuk 3aganuit 1 TectoB:10-11ki1. HUponoBa HN.A. M.:
I'ymanut. U3a. Hentp BJIAJOC, 2001.-160c.

JlonoHUTEIbHAS
JauTepaTypa

1. B.A.Wnbun. ®usuka B popmynax B 7-11ki1.
2. JI.P. Croukwuii. ®usnveckue BeTUYUHBI U UX CAUHUIIBL.
3. 3anumarennHas Gusuka JL.A. [lepenbman




TemaTuueckoe miianuposanue 10 kiaace
Ne Ha3Banue pa3nena KounuectBo | JlabopaTtopubie | KoHTpoJibHBIE
IL.m. 4acoB padoThI padoThI
1 ®du3uKa 1 €CTeCTBEHHOHAYYHBIN 1 - -
METO/I IO3HAHUS TPUPOIbI
2 Kunemaruka 7 1 1
3 3akoHbI fuHaMUKU HproToHa 5 - 1
4 Cuiibl B MEXaHUKE 5 2 1
5 3aKOH COXpaHEHHS UMITYJIbCa 3 - -
6 | 3aK0OH COXpaHEHUsI MEXaHUYECKOI 5 1 1
SHEPIUU
7 Crartuka 3 1 -
8 OCHOBBI THJIPOMEXAHUKHU 2 - -
9 OCHOBBI MOJIEKYJISIPHO- 3 1 -
KHHETUYECKOU TEOpUH
10 YpaBHEHHE COCTOSAHUSA 4 1 -
WJICaIbHOTO Ta3a
11 B3aumuble nmpeBpalieHust 1 - -
YKUJIKOCTH U Ta3a
12 Kunkoctu 1 - -
13 TBepapie Tena 1 - 1
14 OCHOBBI TEPMOJIMHAMUKHU 7 - 1
15 DneKTpocTaTHKa 7 - 1
16 3aKOHBI MOCTOSIHHOTO TOKA 7 2 1
17 | DnekTpu4ecKuil TOK B pa3InyHbIX 4 - 1
cpenax
18 Hrorosoe 000011eHIE 2 - -
Hroro 68 9 9
Kanennapuo-rematudeckoe mianuposanue 10 kiaace
Ne Kon-
YpoKa Tema BO
4acoB
1 HNuctpykrax no Th 1
®dusnKa U €CTECTBEHHO-HAYYHBIN METOT TO3HAHUSI IPUPOIBI.
I'nmaBa 1: Mexanuka (27 4)
Pazgea 1: Kunemaruka (7 4)
2 Mexannueckoe nBuxkeHue. Cucrembl oTcu€ra. CKalgpHbIE W BEKTOPHBIE 1
busnueckue BeNMuuHbl. MatepuanbHas Touka. [loctynatensHoe IBHKEHUE.
3 Tpaexropus. IIyTe. [lepememnienne. PaBHOMEpHOE NPSAMOIMHENHOE IBHKEHHUE U 1
€ro onucaHue. 3aKOH OTHOCUTEIbHOCTH JIBH)KCHHUSI.
4 1
HepaBHoMepHoe nBr:keHre. MTHOBEHHAsI M CPEHSSl CKOPOCTH. Y CKOPEHHE.
5 JIBr>KeHUE ¢ TOCTOSSHHBIM YCKOPEHUEM M €0 OITMCaHME. 1




PaBHOMEpHOE ABM)KEHNE TOUKHU IO OKpYXHOCTU. LleHTpocTpeMuTenbpHone

6
YCKOpEHHUE.
7 JlabopaTtopHnast pabotra Ne 1 «M3yueHue ABMKEHUS TEJa MO OKPY>KHOCTH».
8 KonTponbras padorta Ne 1 mo reme «KuHemaTnka TOUKN»
Pa3nen 2: 3akonnl nuHamukn Heotona (5 u)
9 Ananu3 K.P. OcHOBHOE yTBEpK€HUE MEXaHUKHU. SIBiIeHre nnepuuu. Cua.
Macca. Eqununa maccsl.
10 Nuepumnansubie cuctemsl oTcueta. [lepriil 3akoH HeroToHa. BTopoii 3akoH
Herorona. [Ipunuun cyneprno3unuu CHilL.
11 .
Tpernii 3akoH HproTOHA.
12
Pemenne 3axa4d Ha 3akoHbl HproTOHA
13 K/p Ne 2 «3akonsl nunamMuku HeroToHay
Paznen 3: Cuabl B Mexanuke (5 4)
14
Cunel B ipupoe. Cuma TSXKECTH U CHjla BCeMUPHOTO TATOTEHUS.
15
Bec Tena. HesecomocTs.
16 Hedbopmarnust u cuibl ynpyroctu. 3akoH ['yka. JlaGoparopHast pabora Ne 2
«M3mepeHune KeCTKOCTH TPY>KUHBDY.
Cunsl Tpenust. Jlaboparopnas padota Ne 3 «M3mepenne kordduiimeHTa TpeHus
17
CKOJIb)KEHUS.
18
KonTponbnas pabota Ne 3 mo teme «CHIIbI B MEXaHUKE».
Pa3nen 4: 3akon coxpaneHusi umnyJbca (3 4)
19 Anamms K.P. Ne2 Umnynsc Tena. IMiynbce cubl.
20 3aKOH COXpaHEeHMsI UMITYJIbCA.
21 PeakTnBHOE NBHKEHUE
Pa3nes S: 3akoH coxpaHeHHsl MeXaHU4YeCKOH JHepruu (5 1)
22 Mexanuueckasi paboTa 1 MOLTHOCTb. DHeprus. Kunernueckas sHeprusl.
23 PaGora cunbl TsKeCTH U cuiibl ypyroct. KoHcepBaTHBHBIC CHITHL.
IToreHmanpHas SHEPrusl.
24 3aKOH COXpaHEHUsl SHEPTUU B MEXAHHUKE.
75 JlaboparopHas pabota Ne 4 «3yueHue 3aKkoHa COXpaHEHUSI MEXaHUIECKOM
SHEPTUN.
26 K/p Ne 4 «3akoH coxpaHeHHs] UMITyJIbCca. 3aKOH COXPAaHEHUSI MEXaHUYECKOM

OHCPIUn»

Pa3nen 6: CraTtuka (3 4)




27

PaBHoBecue Ten. Buasl paBHOBecus. IlepBoe yciioBrue paBHOBECHS.

JlaGopatopnass pabora Ne 5 «M3ydyeHue paBHOBecHsl Teia IIOf JCHCTBHUEM

28
HECKOJIBKUX CHII.
29
MowmeHT cuibl. Bropoe ycioBue paBHOBeCHS.
Pa3znen 7: OcHOBBI rHAPOMEXaHUKH (2 4)
30 Jasnenue. 3akoH Ilackans. YcinoBue paBHOBECHS )KUIKOCTH.
31 3akoH Apxumena. [InaBanue te.
I'naBa 2: Moaexkyasipuasi pusznka u repmoauHamMuka (17 4)
Pa3zgea 8: OcHOBBI MOJIEKYJISIPHO-KHHETHYeCKOi Teopun (3 4)
3 Ocnosuble nonoxenust MKT. Pasmepsr Mmonekyn. bpoyHoBckoe nBuxenue. CHIlbl
B3auMoJIeiicTBHs MoJieKyJl. CTpoeHue ra3000pa3HbIX, KHUJIKAX U TBEPABIX Tell.
33 WneanpHbiii ra3. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETUYECKONU TEOPUH
ra3os.
AOcomoTHass TemmepaTypa. Tlemmeparypa — Mepa CpedHel KHHETHYECKOM
34 srepruu. JlaboparopHnas padora Ne 6 «3mepeHne TeMnepaTypbl KHUIKOCTHBIMHA H
1IU(POBBIMU TEPMOMETPAMU)
Pa3znen 9: YpaBHeHue coCTOSIHUS M1€aJbHOTO ra3a (4 4)
35
YpaBHEHHE COCTOSHUS UACATHLHOTO rasa.
36
I'a30BbI€ 3aKOHBI.
37 .
JlabopaTtopnast pabora Ne 7 «OnbiTHast mpoBepka 3akoHa [ eii-Jlroccakay.
38 Pemenue 3ana4 Ha ypaBHeHue MenneneeBa-KnanelipoHa, ra3oBble 3aKOHBI,
M30IPOLECCHI
Pa3nen 10: B3aumHuble npeBpamieHus :KUAKOCTH, U ra3a (1 v)
39 Hacpimennsii nap. JlaBjieHue HachIIEHHOT O Nlapa. BiaxkHOCTh Bo3ayxa.
Pazgea 11: Kuakocru (1 1)
40 Mogens crpoeHus KUAKOCTH. [[OBEpXHOCTHOE HATsKEHUE.
Pazgen 12: Teepable Teaa (1 4)
41 Kpucrannunueckue u amopgHsbie Tena. Mexanudeckne cBoicTBa TBEPABIX Tel. JKumkue
KpHUCTAJUIbI.
Paszgea 13: OcHoBbl TepMoauHaMuKH (7 4)
42
Buytpennsist sHeprus. PaboTa B TepMOIMHAMUKE.
43
KosimyecTBo TemoThl. YpaBHEHHE TEIIOBOTIO OajgaHca.
44 .
[TepBblii 3aKOH TEPMOJAMHAMUKH.
45

HpI/IMeHeHI/Ie IICPBOT0 3aKOHA TCPMOJWMHAMUKH K PA3JIMYHBIM NPOLCCCaAM.




46

Bropoii 3akoH TepmoarHaMuKu. HeoOpaTuMoCTh TEIIOBBIX MPOLIECCOB.

47 [TpuHMn neicTBUSA TEIIOBBIX ABuraTenei. KoadduiumeHnt monesHoro aeucTBus
TEIUIOBBIX JIBUTATEIICH.

48
KonTponbnast pabota Ne 5 no reme «MonekynsipHas GU3MKa U TEPMOJAUHAMUKAY.
I'maBa 3: OcHoBBI dJ1eKTpOoAUHAMMKH (16 4)
Pa3nen 14: Daexrpocraruka (7 )

49 Ananuz K.P. Ne 5. Dnexkrpuueckuii 3apsii v 37€MEHTapHbIC YaCTHUIIbl. 3aKOH
coxpaHeHus 3apsana. 3akoH Kynona. Envnuna snekTpudeckoro 3apsja.

50 brnuskozaeiicTBre U ganbHOEHCTBHE. DileKTprueckoe nose. HanpsskeHHOCTh
AIeKTpUdecKoro nojsi. CHIIOBbIE JTHHHH.

51 [Tosie ToueuHoro 3apsiia u 3apsLKEHHOTO 1mapa. [IpuHiun cyneprno3unum noiei.
[TpoBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IIOJIE.

57 [ToreHuuanbHas Heprus 3apsHkeHHoro Tena. [loreHnuan u pasHoOCTh
MOTEHIIMATIOB. DKBUIMOTCHIIMAILHBIE TTOBEPXHOCTH.

53 Pemenune 3anau no teme «3akon Kynona. Hanpsixennocts. [Ipuniun
CYNEPHO3HIUU TTOJEN»

54 OnektpoéMkocTb. Konnencarop. [IpuMeneHne KoH1€HCaTOPOB

55 KonTponbnas padota Ne 6 o reme «IEKTPOCTATUKAY.
Pa3nen 15: 3akoHbI IOCTOAHHOTO TOKA (7 1)

56 Anamusz K.P. Ne 6. Dnextpuueckuii Tok. Cuna Toka. 3akoH Oma Juist ydacTka Lenu

57 Onekrpuueckue nenu. [locienoparensbHoe U NapauieIbHOE COEIUMHEHUS
MIPOBOJIHUKOB

53 JlabopaTtopHnast pabota Ne 8 «3yueHune mocie10BaTeIbHOTO U MapaylIeIbHOTO
COETMHEHUS TPOBOTHUKOB.

59 Pabota u MoutHOCTh TOCTOSTHHOTO TOKA. 3akoH Jlkoyns-Jlenna.

60 DneKTpoABMKYIas cuiia. 3akoH Oma JJis TOJTHOM LIETIH.

61 Jlab6opaTtopnast pabota Ne 9 «M3mepenne DJIC 1 BHYTpEHHETO COTPOTUBIICHUS
HMCTOYHHMKA TOKa».

62 KonTponbhast pabota Ne 7 1o Teme «3aKOHBI TIOCTOSIHHOTO TOKAa.
Pa3nes 16: DaekTpuyecknii TOK B pa3JIMYHBIX cpeaax (S 1)

63 Anamuz K.P. Ne 7. DnekTpoHHas IpOBOAMMOCTh METAJUIOB. 3aBUCUMOCTb
CONPOTHUBJICHHUS MPOBOJIHUKA OT TEMIIEPATYPHI.

64 DNEeKTpUYECKU TOK B MOIYyNnpoBoAHNKaX. COOCTBEHHAs U MpUMeECHas
MIPOBOJIUMOCTH. p-n niepexo. [1oaynpoBOAHUKOBBIN AHO/I.

65 DJeKTpUYecKuil TOK B BaKyyMe. DJIEKTPOHHO-JIyueBasi TpyOKa.




. 1
66 DNEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax. 3aKOH 3JIEKTPOJIN3aA.
1
67 .
KonTponbhas pabota Ne 8 o teme «DNEeKTpUUYECKU TOK B PA3JIMYHBIX CpPelax».
68 !
Hrorosoe 0000menue (1 4)
TemaTnueckoe miiannposanue 11 kiaace
Ha3Banue pa3nena KouauuvectBo | JIaboparopubie | KoHTpoJIbHBIE
Ne 4acoB padoThI padoThI
IL.m.
1 MaruuTHO€ 1noJie 5 1 1
2 DneKTpoOMarHuTHasi MHAYKLHS 5 1 1
3 Mexanuyeckue KojieoaHus 4 1 -
4 DNeKTpOMarHuTHbIE KoJieOaHus 6 - 1
5 MexaHn4ecKue BOJIHBI 3 - -
6 DJIEKTPOMAarHUTHbIE BOJIHBI 4 - 1
7 CaetoBble BOJIHBI. [ eomeTpuueckas u 13 3 1
BOJIHOBasl ONTHKA
8 W3nyuenus u ciekTpbl 2 - -
9 OCHOBBI CTICIIHATBHOM TEOPHUH 3 - -
OTHOCUTEIbHOCTH
10 CBeTOBBIE KBAHTHI 5 - 1
11 ATomHas pu3uka 4 2 -
12 du3ukKa aTOMHOTO s11pa 7 1 1
13 DneMeHTapHbIe YaCTULIbI 2 - -
14 Conneunas cucrema. CTpoeHue u 5 1 -
sBonmonns BeeneHHon
Hroro 68 10 7
KanennapHo-remaruyeckoe mianuposanue 11 kiace
No Kon-
ypoOKa Tema BO
4acoB
I'naBa 3: OcHOBBI 2J1eKTPOAMHAMHUKH (9 1)
Pazgen 1: MarnuutHoe noJie (5 4)
1 MarnutHoe nosne. MHAyKIus MarHuTHOTO MOJISI. 1




2 JlaGopatopnas padota Ne 1 «M3MepeHue cusbl B3aMMOJCHCTBUS MarHuTa U 1
KATYIIKH C TOKOM».
3 Cuna Amnepa. 1
4 JlelicTBME MAarHUTHOTO TOJIS1 HA JBHOKYIIYIOCS 3apshKEHHYI0 yacTtully. Cuna 1
Jlopenua. MarHuTHble CBOMCTBA BEMIECTBA.
5 K/p Ne 1 «MarautHoe mmose» 1
Pa3zgea 2: JiiekTpoMarHuTHast HHAYKIUA (5 1)
6 DnexkTpoMarHuTHast UHAYKuMs. MarautHbii notok. [Ipasuno Jlenna. 3akox 1
JIEKTPOMAarHUTHOM MHIYKIUH.
7 JlaboparopHas padota Ne 2 «3yueHue siBIEHUS 3IEKTPOMArHUTHON MHYKIIMH» 1
8 SBnenune caMOMHIYKIMU. IHIIYyKTUBHOCTb. DHEPIUs MarHUTHOT'O TIOJISl TOKA. 1
9 Pemenue 3ana4 no teme «1€KTPOMarHuTHAs MHAYKIHAS
10 KonTtposnbHast pabora Nel mo Teme «7eKTpOMarHuTHAS HHAYKITHS. 1
I'naBa 2: Kosiebanus u Bosnsbl (16 1)
Pa3nen 3: Mexanuueckue kosiedoanus (4 4)
Ananus K.P. Nel. Mexanuueckue kojiebauusa. CBoOOIHBIE
11 Kosiebanus. 'apMoHnUeckue KoneOanus. XapaKTepUCTHKH MEXaHUIEeCKUX
KoJie0aHuM.
12 MaremaTtnueckuil ¥ NIpyKUHHBIN MasTHUKH. [IpeBpanienus sueprum npu
KOJIeOaHUSIX.
13 JlabGopaTtopnas pabota Ne 3 «Onpeznenenne yCKOpeHusi CBOOOIHOTO MaJeHUs IPH
IIOMOUIY MasATHUKAY.
14 3aryxarllue U BbIHYKJIeHHbIEe KoieOaHus. Pezonanc
Pa3znen 4: diiekTpoMarHuTHbie KoJieoanus (6 4)
15 CBOOOIHBIE IEKTPOMArHuTHbIE KojeOaHus. ['apMoHnYecKue 3JeKTpOMarHUTHhIE
KosiebaHus B KonebatenbHOM KoHType. Popmyrna TomcoHa.
16 IlepeMeHHBIN 2JIEKTpUUYECKHUI TOK. Pe3ncTop B ienu nepeMeHHoro Toka. 1
KonaeHcarop u KaTylka HHIYKTUBHOCTH B IIETIH IEPEMEHHOT0 TOKA
17 Pe3oHaHC B 2EKTpUYECKOM LETH. 1
18 ['eneparop nmepemennoro Toka. Tpanchopmarop. 1
19 [Tpou3BoCcTBO, Mepenava u NOTpedIeHHE MEKTPUUECKON IHEPTUN 1
20 K/p Ne 2 «MexaHnueckue 1 3JIeKTPOMarHuTHbIE KoJIeOaHHs» 1
Pa3znen 5: Mexanun4veckue BOJIHBI (3 1)
21 Mexannueckue BoJHbl. BonHOBEIE sABiIeHUsA. XapaKTEpUCTUKU BOJIHBI. 1
22 3BYKOBBIE BOJIHBI. 1
1
23 Pemenne 3ama4d no reme «XapakTepUCTUKN MEXAHUYECKUX BOJIH»
Pa3zgen 6: DiiekTpoMarHuTHbIE BOJHBI (4 1)
24 DJIEKTPOMAarHUTHOE T0J€. DIEKTPOMATHUTHAS BOJIHA. 1
25 CBoOIICTBA JIEKTPOMAarHUTHBIX BOJIH. 1
26 N300perenue panuo A. C. [TonoBeiM. PactipocTpanenue paguoBoIIH. 1
Pannonokanus. Pazsutue cpeacTB CBS3H.
27 KonTponbnas padota Ne3 no teme «MexaHndeckue U 3IEKTPOMarHuTHbIE 1

BOJIHBI».




I'nama 3: OnTuka (13 v)

Pa3nen 7: CBeroBble BosIHBI. ['eoMeTpuueckasi u BosiHOBast ontuka (13 1)

28 Ananuz K.P. Ne3. Ckopoctb ceta. [Ipuniun ['tolirenca. 3akoH OTpakeHUs CBETA. 1
29 3akoHbI nperoMieHus cBeta. [lonHoe oTpaxeHue cBeTa. 1
30 Pemenue 3a1au no Teme «3aKOHbBI paCIPOCTPAHEHNUS, OTPAXKEHUS U MPETOMIICHHUS 1
CBETa»
31 JlaGopaTtopHnas padota Ne 4 «3mepeHue moka3aresst IPeJIOMIICHUS CTEKIIa. 1
3 Jlunsel. [TocTpoenune nzobpakenuii B iuH3e. Dopmysa TOHKOH JIMH3BI. 1
YBenn4yeHue JuH3bI.
33 Pemenue 3amau no reme «I[loctpoenue nzobpaxenuit B auH3e. PopMyia TOHKOM 1
JIUH3BL. Y BEJIMYCHHE JIMH3bD)
34 Ha6opaTopHa;1vpa60Ta Ne 5 «M3mepenne PoKyCHOTO pacCTOSTHUS COOMPAIOIICH U 1
paccerBarouIei JUH3»
35 Hucnepcus ceera. UaTepdepenus crera. 1
36 Hudpaknus ceera. AudpakinrnonHas pemerka. 1
37 JlaboparopHnas padota Ne 6 «3mepeHne AJIMHbBI CBETOBOM BOJIHBI». 1
38 Pemenue 3anau no teme «MHTepdepeHus u qudpakius CBETay. 1
39 [TonnepeunocTs cBeTOBBIX BONH. [Tonsipu3zanus cera. 1
40 K/p Ne 4 «"'eomerprueckasi ¥ BOJIHOBAsI OIITUKA» 1
Pa3nen 8: U3znyuenue u cnekTpsl (2 4)
41 Bunb! uznyuennii. Ucrounuku cBera. CEKTphl U CIEKTPAJIbHBIN aHAIH3.
42 [IIxana 31eKTPOMarHUTHBIX BOJIH.
I'naBa 4: OcHOBBI CTIENMATBLHONH TEOPUH OTHOCUTEIBLHOCTH (3 1)
Pa3nen 9: OcHoBbI cienuaabHOi Teopun oTHOcHTebHOCTH (CTO) (3 1)
43 3aKOHBI JIEKTPOAMHAMHUKY U MIPUHITUIT OTHOCUTENHLHOCTH. [locTynarsl Teopun 1
OTHOCHUTEJIbHOCTH.
44 OcCHOBHBIE CIIEJICTBUS U3 IIOCTYJIATOB TEOPUU OTHOCUTENIBHOCTH. 1
45 DJIEMEHTHI PENATUBUCTCKON AUHAMUKU. CBsI3b MacChl U SHEPTUH CBOOOHOMN 1
YaCTHUI[bl. DHEPTHUsl TOKOSI.
I'naa 5: KBanroBas ¢pusuka (17 )
Pa3nen 10: CBeroBbie KBaHTHI (5 4)
46 CsetoBbie kBaHTBl. DoT03hPexT. YpaBHeHue Gporoddpdexra. 1
47 [Tpumenenue potorpdexra. @oroHsl. KopryckynspHO-BOITHOBOH Jyalu3M.
48 JlaBnenune cBeta. XuMuueckoe AeiictBue cBera. COOTHOIICHUE
HeonpenenénHoctei ['elizendepra.
49 Pemenue 3a1a4 o reme «CBeToBble KBaHThI. DPOTOADDHEKT». 1
50 K/p No 5 «CBeToBBIE KBAaHTHI» 1
Pa3znen 11: Atomuas ¢usuka (4 4)
51 Crtpoenue atoma. OnbiThl Pesepdopaa. 1
55 KBanToBsie noctynarel bopa. Mozgens aroma Bogopoaa no bopy. Ucnyckanue u 1
MOTJIOUIEHHE CBETa aTOMOM.
53 JlaboparopHas pabota Ne 7 «HabmroeHue CIJIOMTHOTO U THHEHYATOTO CIIEKTPOBY !
54 JlaboparopHas pabota Ne 8 «ccnenoBanue cieKTpa BOAOPOIa» 1

Pa3znen 12: duszuka atoMHOro saapa (7 4)




Crpoenue atomHoro siapa. M3otomnsl. Snepusie cuibl. Jledekt mace. DHeprus

55
CBSI3M aTOMHBIX sIJIEP.

56 PanunoaktuBHOCTH. BUBI paii0OaKTUBHOTO U3JIYYE€HHS. 3aKOH PAJHMOAKTUBHOTO
pacnana. [lepuon nomypacnana.

57 MeTo/1p1 HAOIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHI]

53 HckyccTBeHHast paAMOaKTUBHOCTh. SlaepHble peakiuu. Jlenenue saep ypaHa.
Ilennas peakius neneHus. SaepHbId peakTop.

59 TepmosinepHbie peakuuu. lIpumenenue saepHoi sHepruu. buonornyeckoe
JeICTBUE paIMOAKTUBHBIX U3ITy4YEHUM.

60 JlabGopaTtopHast pabota Ne 9 «Onpezenenre UMITyIbCa U SHEPTUU YACTHUIIBI IPU
JIBIDKCHUHM B MAarHUTHOM T10J1€ (110 (hoTOrpadusim)»

61 KonTponbras padota Ne 6 o reme «KBanToBasi pusnka.
Pa3nen 13: DieMeHTapHbIe YacTULBI (2 1)

62 Ananusz K.P. Ne 6. Tpu sTana B pa3BUTUH (DU3UKHU SJIEMEHTAPHBIX YaCTHII.
OTKpbITHE TO3UTPOHA. AHTUYACTHUIIBI.

63 YckopuTenu 3JIeMEHTapHBIX YaCTHII.
I'naBa 6: Ctpoenue Bcenennoii (5 4)
Pa3nen 14: Conneuynasi cucrema. Ctpoenue u 3BoJiiounsi Beesiennoii (5 )

64 Buaumbie nBuxenust HebecHbix Ten. 3akonsl Kemepa. Cucrema 3emuts-Jlyna.

65 Oduznyeckas npupoja miaHeT u Majbix Ten ConHeuHoi cuctembl. ConHIe.

66 OcHOBHBIE XapaKTEPUCTUKH 3BE3]T. DBOIIOLMS 3BE3/: POXKIECHUE, )KU3Hb U CMEPTH
3BE3I.

67 Jlabopamopnas paboma Ne 10 «Onpenenenue nepruoaa oOpamieHus JBOMHBIX
3BE31 (110 IeYaTHBIM MaTepUasIaM)»

68 ["anaktuku. CtpoeHue u 3Boronus BeeneHHol.
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