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|. IHosicHUTEAbHAA 3AMMCKA.

[Iporpamma y4eOHoro npeamera «Pu3nka» HampaBieHa Ha (GopMHpoBaHHE y oOydaromuxcs (GyHKIHMOHATBHOW I'PAaMOTHOCTH M METalpeaIMEeTHBIX
YMEHHUI Ye€PE3 BBINOJHEHUE UCCIEA0BATEIBCKON U MPAKTUYECKOU IEATEIBHOCTH.

B cucteme ectecTBeHHO-HAay4YHOTO 00pa3oBaHUs (PU3HKaA KaK yuyeOHbIN MpeaMeT 3aHMMAaeT BaXHOE MECTO B JOPMHUPOBAHUU HAYUYHOTO MHPOBO33pe-
HUSl 1 O3HAKOMJICHUS OOYYaIOIIMXCSl ¢ METOJIaMU HAayYHOTO TIO3HAHUS OKPY)KAIOMIETO MUPA, a TAKXKE C (PU3MUECKUMH OCHOBAMU COBPEMEHHOTO TPOMU3-
BOJICTBA M OBITOBOT'O TEXHMYECKOTO OKPY>KEHUS YelloBeKa; B ((POPMUPOBAHUH COOCTBEHHOM MO3UIIMU MO OTHOIICHHUIO K (prU3nueckoil nHpopMaIiu, moiy-
YEHHOMN U3 Pa3HbIX MCTOYHUKOB.

VYcnenmHocTs u3yueHus mpeaMeTa cBsizaHa ¢ OBIIaJICHHEM OCHOBaMH y4eOHO-MCCIIE0BATEIbCKOM 1eATEIbHOCTH, MPUMEHEHHEM MOTYYCHHBIX 3HAHUM MPU
pELIEHNH IPAKTHUYECKUX U TEOPETUUECKUX 3a/1ad.

B cootBercTBUn ¢ DT'OC COO 06pazoBanus ¢pusnka u3ydaeTcs Ha 6a30BOM ypOBHE.

Nzyuenue pusnku Ha 6a30BOM ypOBHE OPHEHTHPOBAHO Ha obecrieueHne 001eo0pa3oBaTenbHON U O0MIEKYIbTYPHON OATOTOBKY BBIITYCKHHKOB.
Cogepxanrie 6a30BOro Kypca MO3BOJISIET UCIIOIBb30BAaTh 3HAHUS O (PU3NYECKHX 0O0BEKTax W Ipolieccax i obecriedyeHus: 0e3omacHoCTH Ipu oOpa-
IICHUH C MPHOOpAMH U TEXHUYECKUMH YCTPOMCTBAMU; JJIsi COXPAHEHHUS 3/I0POBbS U COOIOICHHSI HOPM DKOJIOTHYECKOTO MOBEICHHS B OKPYIKAIOIIEH cpe-
Jie; JUIsl IPUHATHS PeLIEHU B MOBCETHEBHON KU3HU.
[IpumepHas mporpaMmma cocTaBjieHa Ha OCHOBE MOJIYJIBHOT'O IIPUHLIMIIA TIOCTPOEHUSI y4eOHOTro MaTepuania.

Ieaun u 3apaum:

- popMupoOBaHUE y 00yHaIOLIMXCSl YBEPEHHOCTU B IIEHHOCTH 00pa30BaHMsl, 3HAUMMOCTH (PU3MUECKUX 3HAHUM JUIS KaXI0TO YeJI0OBEKa HE3aBHUCHUMO OT €ro
npodeccuoHaIbHOM e TeTbHOCTH;

- OBJIaJICHHE OCHOBOIOJATraloIMMU (PU3NYECKUMH 3aKOHOMEPHOCTSIMH, 3aKOHAaMU M TEOPHUSIMH; paciliipeHre o0bEMa UCIOIb3YEeMbIX (PU3NYECKUX MOHS-
THUW, TEPMUHOJIOTUN U CUMBOJIUKU;

- npuoOpeTeHre 3HaHU| 0 (PyHTaMEHTAJIbHBIX (PU3MUECKHUX 3aKOHAX, JIS)KAIUX B OCHOBE COBPEMEHHOM (PU3NYECKOI KapTUHBI MUpa, 0 HauboJiee BaXKHBIX
OTKPBITUAX B 001aCTH (PU3MKH, OKa3aBIINX ONpEAEIIOIIee BIUSIHUE HAa Pa3BUTHE TEXHUKH U TEXHOJIOIMH; TOHUMaHUe (PU3NYECKOM CYIIHOCTH SIBJICHUH,
Habo1aeMbIX Bo Beenennoii;

- OBJIaJIEHE OCHOBHBIMHM METO/IaMU HAy4YHOT'O TTO3HAHUSI MPUPO/IbI, UCIIOJIb3YEMBIMH B pU3KKe (Ha0It0/IeHue, ONMCaHue, U3MEpEHNE, BBIIBUKEHHIE TUIIO-
T€3, MPOBE/ICHUE IKCIIEPUMEHTA); OBJIaJICHNE YMEHUAMHU 00padaThIBaTh JaHHbIE SKCIIEPUMEHTA, OOBSICHAThH MOJYUYCHHbIE pe3ybTaThl, YCTaHABINUBATh 3a-
BUCUMOCTH MeX 1y (GU3MYECKUMHU BEIMUYMHAMU B HAOJII0JaeMOM SIBJIEHUH, JI€1aTh BHIBOJIBI;

- 0TpaboTKa yMeHHUs perath (U3nYecKue 3aau pa3HbIX YPOBHEH CI0KHOCTH;

- MpUOOpETEHHE: OIbITa pa3HOOOPa3HON 1€ATEIHHOCTH, ONbITa TO3HAHUS U CAMOIIO3HAHUS; YMEHHMI CTaBUTh 33/1a4H, peuiaTh IpoOieMbl, IPUHUMATh pe-
HICHUS], UCKATh, AaHATM3UPOBATh U 00pabaThiBaTh MH(POPMAIIHIO; KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIILHOE 3HAUYCHUE:
KOMMYHHKAIIH, COTPYIHUYECTBA, U3MepeHuil, 3 (PeKTUBHOrO 1 6E30MaCHOT0 UCTIOIB30BaHUS PA3INYHBIX TEXHUYECKUX YCTPOUCTB;



- OCBOEHHE CIIOCOOOB UCMOIB30BaHUS (PM3UYECKUX 3HAHUN ISl PEIICHUS MPAKTHUECKUX 3a7a4, 00bICHEHHS SBJICHUN OKpYIKaroIIel 1eHCTBUTEIbHOCTH,
oOecrnieueHrs 6€30MacCHOCTH JKU3HHU U OXPaHbl IPUPO/IBL;
- pa3BHUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIICKTYAIBHBIX U TBOPUYECKUX CHOCOOHOCTEH B IpoIecc € MpruoOpeTeHusl 3HaHUH C UCIIOIb30BaHUEM pa3-
JMYHBIX UICTOYHUKOB MH(GOPMAIIMU U COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTUI; YMEHUN (OpPMYIUPOBaThH U OOOCHOBBIBATh COOCTBEHHYIO MMO3UIIUIO
110 OTHOILIEHHIO K (pu3mueckoit HHPOPMALIUH, TOTYyYaeMOM U3 pa3HbIX HCTOYHUKOB;
- BOCIIUTaHHE YBAXKUTEILHOTO OTHOLIEHHS K YUYEHBIM U UX OTKPBITHSAM, UyBCTBA FOPJOCTU 32 POCCUHCKYIO (PU3UUECKYIO HAYKY.

OCOOEHHOCTD 1LIeJIernoIaranus it 0a30BOT0 YPOBHSI COCTOMT B TOM, YTO 00ydeHHE OPHEHTUPOBAHO B OCHOBHOM Ha (hopMupoBaHue y oOyua-
IOLUXCS 001IEeH KyIbTyphl U HAYYHOTO MUPOBO33PEHHUSI, HA UCTIOJIH30BAaHHUE MMOJYYCHHBIX 3HAHUN U YMEHUI B IOBCETHEBHOM KU3HU.

MecTo npeamera B yueOHOM IJIaHE HIKOJIBI.

B cpenneit mikone gusuka uzyqaercs ¢ 10 mo 11 knace. YueOusiit mman MOY «COII c. Cynak" no npeamery ¢usuka coctaBiser 136

y4eOHBIX 4acoB, B ToM uucie B 10, 11 kiaccax no 68 yueOHBIX 4acoB U3 pacyeTa 2 yueOHbIX Yaca B HEJEIO.

Tadauna TeMaTH4ecKoro pacnpeaejicHust 4acoB 110 roaam oﬁyqe}mﬂ

10 xknace
KonnuaectBo wacos
Ne n/mt Pa3nensl, TeMbl
Pa6ouas nporpamma
1 ®u3KKa U €CTECTBEHHO - HAYYHBIM METOJ| IIO3HAHUS IIPU- 1
"~ |ponbl
2. |MexaHnuka 30
3.  |MonexymnspHasi GU3NKa U TEPMOTTHAMHKA 18
4.  |DaexTpoAMHAMHUKU 17
5. |IloBTOpeHue 2
HUroro: 68
11kaace
KonnuectBo yacos
Ne n/nt Pa3nensl, Tembl
Pabouas nmporpamma




L. DNeKTpOAMHAMUKH (IIPOIOTKEHHE) 41
2.|Ocronst CIEIMAILHON TEOPUH OTHOCUTEIIEHOCTH 3
3. |Kanrosas ¢usuka. Gusrka aToMa ¥ aTOMHOTO sIpa 17
4. Crpoenue Beenennoit 5
S. [ToBTOpEeHME 2

Hroro 68

Il. [InanupyemMsbl pe3yJibTaThl 0CBOCHHS Y4eOHOr0 nmpeaMeTa (puzmnu.

1. IMYHOCTHBIMH Pe3yJbTATAMM 00V4YeHus1 pu3uKe

® g chepe omHoweHUl 0OYUarOWUXCA K cebe, K c80eMy 300p08bl0, K NOZHAHUIO CeOsL:
-OpHeHTallsl 00ydYaloluXcs Ha JTOCTIKEHUE JTUYHOTO CUACThS, PEAM3AlMI0 MO3UTUBHBIX KU3HEHHBIX MEPCIEKTHB, WHUIUATUBHOCTh, KPEATUBHOCTD,
TOTOBHOCTH U CITIOCOOHOCTH K JITYHOCTHOMY CaMOOTIPEJICIICHHIO, CITOCOOHOCTh CTAaBUTH IIEJTH M CTPOUTH KU3HECHHBIC TUTAHEI;

-TOTOBHOCTH M CIIOCOOHOCTh 00YYaIONINXCs K OTCTAaMBAHUIO JTMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHSI, TOTOBHOCTh M CIIOCOOHOCTH BHIPaOaTHIBAThH
COOCTBEHHYIO TIO3MIIMIO 110 OTHOIICHHIO K OOIIECTBEHHO-TIOJUTHYCCKHM COOBITHSM TPOILIOT0 M HACTOSIIET0 HA OCHOBE OCO3HAHHS M OCMBICIICHHS
UCTOPUH, TyXOBHBIX [IEHHOCTEH W JOCTHKEHUI HaIIEH CTpaHbl;

-TOTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIUXCSI K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBHH C OOIICUYCIIOBEYCCKUMH IICHHOCTSAMU W HJealIaMU
TPaXXTaHCKOTO 0OIIECTBA, MOTPEOHOCTH B (PU3HMUECKOM CaMOCOBEPIIIEHCTBOBAHHH, 3aHITHSIX CHOPTHBHO-03JJ0POBUTEILHON eI TEIbHOCTHIO;

-IPUHITAE W peaju3alus IIEHHOCTEH 3I0pOBOTO W Oe30macHoro obpas3a JKHM3HH, OEpeXHOE, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K
coOCTBEHHOMY (DPM3HUECKOMY U TICUXOJIOTHYECKOMY 310POBbIO;




-HETIPUSATUE BPETHBIX MPUBBIYCK: KypEHUs, YIIOTPEOJICHUS AIKOTOJIsI, HAPKOTHUKOB.

® g cghepe omnowenutl odoyuarowuxcs k Poccuu kaxk k Pooune (Omeuecmsy):

-poccuiickasi UJEHTHYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUUCKON HJIEHTUYHOCTH B IOJMKYJIBTYPHOM COIIMYME, YyBCTBO IPHYACTHOCTU K
UCTOPUKO-KYJIBTYPHOIH OOLTHOCTH POCCHIICKOTO Hapoa U cyan0e Poccuu, maTpuoTnusM, TOTOBHOCTH K CIYKeHHIO OTEUeCTBY, €ro 3alluTe;

-yBaXEHHE K CBOEMY HAapoJly, YyBCTBO OTBETCTBEHHOCTH Imepen PoauHO#l, ropaoctu 3a cBod Kpail, cBoio PoauHy, mpouuioe M HacTosIlee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHHE K TOCyapCTBEHHBIM CUMBOJIaM (TepO, (iar, TUMH);

-popMUpOBaHUE YBAXKEHUS K PYCCKOMY S3bIKY Kak TrocyIdapCTBEHHOMY s3bIKy Poccuiickoii ®Depepaiuu, SBISIONIEMYCS OCHOBOM PpPOCCHIICKON
UJCHTHYHOCTH U TJIaBHBIM (DaKTOPOM HAITMOHATBLHOTO CaMOOIIPEICIICHHSI,

-BOCIIUTAHUE YBAXKEHUS K KYJIbTYpe, S3bIKaM, TPAAUIMAM 1 00bIYasiM HapoI0B, MpokuBaromux B Poccuiickoit denepanuu.

® g cghepe omHOUEHUL 00YYAIOWUXCA K 3AKOHY, 20CYOAPCMBY U K 2PAHNCOAHCKOMY 00uUjecmsy:

-TPaXX1TaHCTBEHHOCTh, TPAXKIAHCKAs MO3UIHS aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA, OCO3HAOIIETO CBOM KOHCTUTYIIMOHHBIC
npaBa W OOS3aHHOCTH, YBKAIOIIETO 3aKOH M IPABOMOPSIOK, OCO3HAHHO MPHUHHMAIOIIETO TPAaTUIMOHHBIC HAlMOHANBHBIE U OOIIEYEIOBEUECKUE
TYMaHUCTUYECKHE H IEMOKPATHICCKUE IICHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

-IPU3HAHNE HE OTYYKIaeMOCTH OCHOBHBIX MPaB U CBOOOJ YEIOBEKa, KOTOPBIE MPHUHAJIEKAT KAXKIOMY OT POXKICHHSI, TOTOBHOCTh K OCYIIECTBICHUIO
COOCTBEHHBIX TIpaB W CBOOOJ 0€3 HapyIIEHUS MpaB U CBOOOJ JAPYTUX JIHI], TOTOBHOCTh OTCTAaMBaTh COOCTBCHHBIC MpaBa M CBOOOJBI YEIIOBEKA U
rpaXkIaHUHA COTJIACHO OOIIETPU3HAHHBIM MPUHIIMIIAM U HOpMaM MeXIyHapOoIHOTo MpaBa u B coorBeTcTBUU ¢ KoHcTuTyimeit Poccuiickoii denepanuu,
MIPaBOBAast U TOJUTUIECKASI TPAMOTHOCTH |

-MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOE HA HAJIOTe KYJIbTYp, a TaKXKe
pa3uuHbIX (HOpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B IMOJHUKYJIBTYPHOM MHUPE;

-MHTEPUOPHU3alUs [IEHHOCTEH IEMOKpPATUU M COIHUAIBHON COTUAAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY PETYIUPOBAHUIO OTHOLICHHWH B TPYIIE WIH
COLIMAIBHOW OpPTraHU3aluu;

-TOTOBHOCTh OOYYaroMMXCs K KOHCTPYKTUBHOMY yUYacCTHIO B MPUHSATUU PEUICHHM, 3aTParuBamIIUX UX MpaBa U UHTEPECH, B TOM YHCJE B Pa3IMYHBIX
¢dopmax 0OIIECTBEHHOW CaMOOPTaHU3aIlNH, CAMOYTIPABJICHHUS, OOIECTBEHHO 3HAYMMOM JIeITETFHOCTH;

-IPUBEP>KEHHOCTH HJIeIM UHTEPHAIMOHATN3MA, APYKOBI, PAaBEHCTBA, B3aMOITOMOIIN HAPOJIOB;

-BOCITUTAHUE YBAKUTEIHBHOTO OTHOIIICHUS K HAITMOHAJILHOMY JIOCTOMHCTBY JIFOJICH, MX TYyBCTBAM, PEITUTHO3HBIM YOCIKICHUSM;

-TOTOBHOCTH OOYYaIOUINXCsl MPOTUBOCTOATh UIEOJIOTHUU IKCTPEMU3Ma, HAlIMOHAIN3MA, KCeHO(HOOUN; KOPPYIIIUHN; JUCKPUMUHAIIMU TI0 COIHAIILHBIM,

PENUTHO3HBIM, PACOBBIM, HAITMOHATLHBIM ITPHU3HAKAM U JIPYTUM HETaTUBHBIM COITUAIBHBIM SIBJICHHSIM.

® g cghepe omHOWEHUL 00YUATOWUXCA K OKPYIHCAIOUIEMY MUDY, HCUBOL NPpUpooe

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU, 3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPUYECTBY,
BJIQJICHUE JIOCTOBEPHOH WH(pOpMaNUel 0 MepeOBhIX JOCTIKCHHUSIX U OTKPBITHUSX MHPOBOW M OTEUYCCTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSX 00 YCTPOKCTBE MUpPA U OOIIECTBA;



-TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHMIO, B TOM YHCJIE CaMOOOpa30BaHWIO, HAa MPOTSDKEHUM BCEH J>KM3HM; CO3HATENBHOE OTHOIICHHE K
HENPEPHIBHOMY 00pa30BaHHUIO KaK yCIOBHIO YCIIEITHON MPO(eCCHOHATBHON U 00LIECTBEHHOMN AESITeIbHOCTH;
-9KOJIOTHYECKasi KyJbTypa, OEpeKHOE OTHOIICHHWS K POJHOW 3emiie, MPUPOAHBIM OoraTtcTBamM Poccum M Mupa; MOHMMaHUE BIUSHUS COIHAIIBHO-
SKOHOMMYECKHUX TMPOILIECCOB Ha COCTOSIHUE MPUPOTHON U COLUATBHON Cpefibl, OTBETCTBEHHOCTh 332 COCTOSIHME MPUPOAHBIX PECYPCOB; YMEHHS U HABBIKU
pa3yMHOTO MPUPOAOIONIL30BAHUS, HETEPITUMOE OTHOIICHHUE K JIEHCTBUSAM, MPUHOCSIIAM BPE YKOJIOTHH; TPUOOPETEHUE OIBITa YKOJIOrO-HAPaBIEHHON
NESITEIbHOCTH;
-3CTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K ACTETHYECKOMY O0YCTPOHCTBY COOCTBEHHOTO OBITA.
® ¢ cghepe omHoweHUs 0OYUAOWUXCSL K MPYOY, 8 cihepe cOYUanbHO-IKOHOMUYECKUX OMHOUEHUL:
-yBaxxeHHe KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIllUTE CBOEH COOCTBEHHOCTH,
OCO3HAHHBII BEIOOp OyayIIeH nmpodeccuu Kak MyTh U Cocod peamu3anii COOCTBEHHBIX JKU3HCHHBIX TIAHOB;

-TOTOBHOCTh OOYYalOUIMXCAd K TPYJIOBOM MpPOQPEecCHOHANBHON AESITETbHOCTH KAaK K BO3MOXKHOCTH YYacTHsl B PEHICHHH JUYHBIX, OOIIECTBEHHBIX,
roCyJJapCTBEHHBIX, O0IIEHAIIMOHATIBLHBIX TPOOIIEM;

-IOTPEOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY U JIOJSIM TPYIa, TPYIOBBIM JTOCTHKEHHUSAM, TOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHUE K
Pa3HBIM BUJIaM TPYIOBOH JCSITEILHOCTH;

-TOTOBHOCTH K CaMO00OCTyKUBaHUIO, BKIIOUasi 00yUeHHUE U BBIIIOJIHEHUE TOMAIIHUX O0S3aHHOCTEH.

® cohepe usuyecko2o, NCUXOIO2UHECKO20, COYUATLHO2O U AKADEMUUEeCK020 OAA20N0IYHUL 00VUAIOUUXC:

-(puzmueckoe, SMONMOHATHHO-TICHXOIOTUYECKOE, COLMAIBHOE OJaromonydne OOydYarolMXcsl B JKM3HM OOpa30BaTEIbHON OpraHM3alluH, OIIYIICHHE
JIeThbMH 0€30MaCHOCTH U MICUXOJIOTHYecKoro koMpopTa, HHGOPMAIIMOHHON OE30MaCHOCTH.

2. MetanpeaMeTHble pPe3yabTaThbl 00yUeHUus (hu3nKe B CpeaHel HIKoJIe.

2.1.Pecynamuensle ynueepcanbHhble yueoHvle 0eicmeus

Buinycknuk nayuumcs:

—  CaMOCTOSITENIbHO OIpeNeNaTh IeNd, 33aBaTh MapaMeTpbl U KPUTEPUU, TIO KOTOPHIM MOXKHO OIPEAETUTH, YTO 1eIb TIOCTUTHYTA;

— OLCHHWBATh BO3MOXXHBIC ITOCJICACTBUA JOCTHUXCHUA IIOCTaBJIICHHON Oejim B ACATCIbHOCTH, COOCTBEHHON XKMU3HU U KU3HU OKpYy>Karomux n}oneﬁ,
OCHOBBIBASICh Ha COOOPaKEHUSAX ITUKH U MOPaJIH;

—  cTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON JAEATEIHPHOCTH U )KU3HECHHBIX CUTYAIHsX;

—  OIICHHMBATh PECYPCHI, B TOM YHCIIE BPeMsI U JpyTrue HeMaTepuaibHbIe Pecypchl, HEOOXOAUMBIE JJIsl TOCTHXKEHHUS TOCTAaBIIECHHOU 11eITH;

— BI)I6I/IpaTB IMyTb JOCTMIXKCHUS LCIIHU, INTAaHUPOBATH PCIICHUC ITOCTABJIICHHBIX 3aaa4, OITUMU3HUPYS MaTCPHUAJIBHBIC 1 HEMATCPHUAJIBHBIC 3aTPAaThI;

—  OpraHu3o0BBIBaTH d(h(PEKTHUBHBIN MOUCK PECYpCOB, HEOOXOIUMBIX IS JOCTUKESHHSI IIOCTABICHHON 1IeIH;

—  CONOCTABJIATH NOJTYYCHHBIA PE3YIIbTAT ACATEIHHOCTH C TTOCTABICHHOW 3apaHee IebIo.



2.2.I1o3nasamenvHole yHUBEPCAIbHbBLE YUeOHbIE OCliCHEUS.
Boinycknuk nayuumcs:

—  HWCKaTh U HaXOAHWTHh 00OOIEHHBIC CIIOCOOBI PEIICHHUsS 3a/lad, B TOM YHCIE, OCYHICCTBIISATh Pa3BEPHYTHIM MH(POPMAIIMOHHBINA MOWCK U CTaBHTH Ha
€r0 OCHOBE HOBBIC (Y4eOHBIC U TO3HABATEIIHHBIC) 33]1a4H;

— KPWUTHUYECKH OIICHMBATh M WHTEPHPETHPOBATh HWHPOPMALMIO C Pa3HbIX IMO3MLMH,  pacro3HaBaTb W (UKCUPOBATh IPOTHUBOPEUUS B
UH(POPMAIMOHHBIX HCTOYHUKAX;

— HCIIOJIB30BAaTh Pa3JIMYHBIC MOJACIBbHO-CXCMATHUYCCKUC CPCACTBA I TMPEACTABICHHA CYIICCTBCHHBIX CBSI3ell U OTHOHIGHPIﬁ, a TaKXe
NPOTHBOPEYHA, BBISBICHHBIX B MHPOPMAIIMOHHBIX HCTOYHUKAX;

— HAaxXOAUTb W IPHUBOAUTH KPUTUYECKHE APIyMEHTHl B OTHOIICHWM JACUCTBUH M CYXICHHMHU JpPYyroro; CIIOKOMHO W Pa3yMHO OTHOCHUTBCS K
KPUTUYECKHM 3aMEYaHUsIM B OTHOIICHUU COOCTBEHHOTO CYXJICHUS, pAaCCMaTPUBATh X KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAWTH 332 paMKH Y4YEOHOTO IpeJAMETa M OCYIICCTBISThH IIECJICHANPABICHHBIA IMOMCK BO3MOXKHOCTEH JJIsi IIHUPOKOTO TIEPEHOCA CPEICTB U
CIOCOOOB JICHCTBUS;

— BBICTpanBaTb HWHIAUWBHUAYAJIbHYIO O6pa3OBaTeJH)HYIO TPACKTOPUIO, YYUTBIBAA OrpaHHUYCHUA CO CTOPOHBI APYIrMX YYaCTHUKOB H PECYPCHBLIC
OTPaHUYCHUS;

— MCHATDb U YACPKHUBATDH Pa3HbIC ITIO3UIIHNU B IO3HaBaTeIbHOU NCATCIIBHOCTH.

2.3.KommynuxamueHble yHUBEPCAIbHbIE YUEOHbIE 0eUCMEUs

—  OCYUIECTBIISITH JAENOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIHBIMU (Kak BHYTpH 0Opa3oBaTENbHON OpraHM3allld, TaK U 3a ee
npejaenaMu), MoAOUpaTh TApPTHEPOB IS JETIOBOM KOMMYHHUKAIIMM HMCXOAS W3 COOOpaKeHUN pe3yJbTaTUBHOCTH B3aWMOJCHCTBUSA, a HE JIMYHBIX
CUMIIATHH;

— TpU OCYIIECTBICHUM TPYIIOBONH PabOThl OBITh KaK PYKOBOIUTEIEM, TaK M UYJEHOM KOMAaHIbl B Pa3HBIX pOJsAX (FE€HEpaTop WA, KPUTHK,
UCTIOTHUTEIb, BEICTYNAIOIINMA, SKCIIEPT U T.J1.);

—  KOOPIMHUPOBATH M BBHIMOIHATH PaOOTY B YCIOBUAX PEATTLHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

—  pa3BepHYTO, JOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHMEM aJIeKBATHBIX (YCTHBIX U MUCHbMEHHBIX ) S3bIKOBBIX CPECTB;

—  pacro3HaBaTh KOH()JIMKTOTEHHBIE CUTYyaIlMd M MPENOoTBpaIaTh KOH(IUKTH O MX aKTUBHOW (Da3bl, BRICTpAWBAThH JICTOBYI0 U 00pa30BATEIHHYIO
KOMMYHUKAITUIO, N30€rast TMIHOCTHBIX OIEHOYHBIX CYXKICHUH.

3. IIpeamMeTHbIe pe3yabTaThl 00V4YeHUs PU3HKE B CPeIHEH HIKOJIe.
10 KJacc

Boinycknuk na 6azoeom yposne nayuumes:



—  JIEMOHCTPHPOBATh Ha MPUMEPAX POJb U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI MHpA, B Pa3BUTHH COBPEMEHHOU
TEXHUKHU U TEXHOJIOTHil, B IPAKTUYECKOU JEeSTeNbHOCTHU JIOCH;

—  JIEMOHCTPHPOBATh HA MIPUMEPaAX B3aUMOCBSI3b MEXKTy (PU3UKON U IPYTUMU €CTECTBEHHBIMH HayKaMu;

—  yCTaHaBIMBAaTh B3aMMOCBS3b €CTECTBEHHO-HAYYHBIX SBICHUI U MIPUMEHITh OCHOBHBIC (PM3MUYECKUE MOJICIH JIsl UX ONKCAHUS U OObSICHEHNUS,

—  HUCIoJIb30BaTh HH(MOpPMAIHMIO (U3UYECKOTO COJEPKaHUs MPU PEIICHUH Y4YEOHBIX, MPAKTUYCCKUX, MPOCKTHBIX M HCCIEAOBATEIbCKUX 3ajad,
UHTETPUPYS NHPOPMAIUIO U3 PA3TMYHBIX UCTOYHUKOB M KPUTUYECKH €€ OIICHUBAS;

— pa3nMyaTh M YMETh WCIIOJbh30BaTh B Yy4EOHO-UCCIICOBATEIBCKON JEATSIBPHOCTH METOJIbI HAyYHOTO IT03HAaHUs (HAOJIOJICHUE, OINHUCAHHE,
U3MEpEHHe, SKCIIEPUMEHT, BBIIBUYKEHUE TUIIOTE3bl, MOACIMPOBAHNUE U JIp.) U POPMBI HAYYHOTO MO3HAHUS ((PaKThl, 3aKOHBI, TEOPHUH), IEMOHCTPUPYS Ha
prMepax UX poJib U MECTO B HAYYHOM ITO3HAHUM;

—  TPOBOAHUTH MPSAMBIE M KOCBEHHbIE M3MEHEHUS (PU3NYECKUX BEIWYMH, BBIOUpPAs H3MEpUTEIbHBbIE MPUOOPHI C y4€TOM HEOOXOAMMON TOYHOCTHU
WU3MEPEHUH, TUTAHUPOBATh XOJ M3MEPCHHM, MOTy4aTh 3HAYCHHE M3MEPSIeMOW BEIMYMHBI M OICHWBATH OTHOCHUTEIBHYIO TOTPEUNIHOCTh 1O 3aJaHHBIM
bopmynam;

—  TIPOBOJMTH HCCIICIOBAHUS 3aBUCUMOCTEH MEXIy (PH3UYECKHUMH BEIWYMHAMHU: MPOBOIWTH M3MEPEHUS M ONPEICNIATh HA OCHOBE HCCIICIOBAHUS
3HaUEHUE MapaMeTPOB, XapaKTEPU3YIOIIUX JaHHYIO 3aBUCUMOCTb MEXAY BEIHUMHAMU, U JIENATh BBHIBOJI C YYETOM MOTPEITHOCTH U3MEPEHU;

—  HWCIOJIb30BAaTh JUISl ONMUCAHMS XapaKTepa MPOTeKaHUS (PU3NICCKUX MPOIECCOB (GU3HUSCKUE BEITMYHUHBI M JIEMOHCTPUPOBATH B3aUMOCBSI3b MEXKITY
HUMU;

BbinycKHUK HA 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

—  NOHUMamb U O0OBACHAMb YEIOCMHOCMb QUUYECKOU Meopuu, paziuiams SpaHuybl ee NPUMEHUMOCMU U Mecmo 8 psady Opyaux guauieckux
meopuii;

—  e1ademb npuemamuy NOCMpOEHUs: MeoPemuiecKux 00Ka3ameibcme, d makKice npoHO3UPOBAHUS 0CODEHHOCMell NPOMeKAHUS PUULECKUX ABTIeHUL
U NpOYeCcco8 Ha OCHOBE NOJYUEHHBIX MEOPEeMUUECKUX 86160008 U OOKA3AMENbCME;

—  Xapakxmepu308amsv CUCHEMHYIO C853b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU: NPOCMPAHCMBO, 8peMs, Mamepus (eeuecmaeso, noe),
o8uodicenue, Cuid, SHepusi;

—  8b108U2AMDb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONIALAIOWUX DUUYECKUX 3AKOHOMEPHOCMeEl U 3AKOHO8,

—  CcamMocmosmenbHO NAAHUPOBAMb U NPOBOOUMb (PuU3UYECKUe IKCNEPUMEHMNbL.

1. ®u3uka 1 ecTeCTBEHHO - HAYYHBIH MeTO/l MO3HAHUS MPUPOIbI.

IIpeaMeTHBbIe pe3y/IbTaThl OCBOCHHUS TEMbI I03BOJISIOT:

— JlaBaTh OIpeJIeJIEHUs MOHATHI: 6a30Bble (PU3NUYEeCcKHe BEIMYUHBI, (PU3MUECKUI 3aKOH, Hay4Has TUIIOTEe3a, MOJIeTb B (pU3HKe U MUKPOMHUpE, dIeMeHTap-
Has yacTula, pyHJaMeHTaJIbHOE B3aUMO/ICHCTBHE;

— Ha3bIBaTh 0a30Bble (PM3NYECKHUE BEIUMYMHBI, KPATHbIE U JOJIbHbIE €MHUIBI, OCHOBHBIE BUIBI (YHIAMEHTAIbHBIX B3aMMOICHCTBHIM, X XapaKTepUCTHU-
KM, pagnycC JEHCTBHS;



— JIeTaTh BBIBOJIBI O TPAHHIIAX IPUMEHUMOCTH (PU3HMUECKUX TEOPHI, NX MPEEMCTBEHHOCTH, CYIIIECTBOBAHUH CBA3EH U 3aBUCUMOCTEH MeX 1y pu3nye-
CKMMHU BEIMYMHAMU;
— UHTEPHPETHPOBATH HPUZNYECKYIO HHPOPMAIUIO, TOTyUYSCHHYIO U3 APYTHX HCTOUHUKOB.

2. MexaHuKka.

IIpenmeTHBIE pe3yJbTAThI 0CBOEHHUS TeMBbI MO3BOJISIOT:

— J1aBaTh OIPEJICIICHUS MOHATHI: MEXaHUYECKOE JBIKEHUE, MaTeprUalIbHAs TOUKA, TEJI0 OTCYETa, CHCTEMA OTCUYETa, TPACKTOPHS, PABHOMEPHOE TIPSIMOJIHU-
HeliHOe IBIKEHHE, PABHOYCKOPEHHOE U PaBHO3aMEIJICHHOE TPSMOJIMHEHHOE IBHKEHUE, PAaBHOIIEPEMEHHOE IBIKEHHE, IEPUOIMUECKOe (BpaIlaTeIbHOe
U KoJie0aTeNbHOe) IBUKECHNE, TApMOHUYECKHE KOJIeOaHNs1, HHEPIUAIbHAsL CHCTEMa 0TCYEeTa, MHEPTHOCTD, CHJIA TSHXKECTH, CHJIa YIPYTOCTH,CHIIa HOPMaJlh-
HOM peaKIuy OMOPHI, CHJIa HATSHKEHUS, BEC TeJla,CUila TPEHHUS TIOKOS, CHJIa TPEHUS CKOJIBKECHUS, CHJIa TPEHUS KaYCHUS; 3aMKHYTasi CHCTEMa, PEaKTUBHOE
JBI)KEHUE; YCTOHYMBOE, HEYCTOMYHMBOE U O€3pa3IMuHOE pPaBHOBECHE, TIOTCHIMAIBHBIC CHIIbI, KOHCEPBATUBHAS CHCTEMa, a0COIIOTHO yNPYTHid U abco-
JIOTHO HEYNPYTHH yJap, aOCOIIOTHO TBEPAOE TEIO, phIYar,0JIOK, BEIHYKACHHBIE, CBOOOAHBIE (COOCTBEHHBIE) M 3aTyXaroIue KoyebaHus, pe3oHanc* 1,
BOJIHOBOH IpOIIECC, MEXaHUYECKasi BOJTHA, IPOI0JIbHAS MEXaHWYEeCKast BOJIHA, ITOTIEPEUHasi MEXaHWYecKast BOJIHA, TApMOHUYECKAast BOJIHA, MTOJIIPU3AIUS ™,
JTMHEHHO-TIOJSIPU30BaHHAsI MEXaHUYECKas BOJIHA™, MIIOCKOCTH MOJISIPU3AIMU ¥, 3BYKOBasi BOJIHA, BBICOTA 3BYKa, 3¢ ekt [omnepa,

TEMOpP U TPOMKOCTb 3BYKa;

— JlaBaTh OIpeJiesIeHUs] PU3NUECKUX BEIMYUH: UMIYJIbC TeNa, paboTa CUIIbI, MOTEHIMAbHAs!, KHHETHUECKas M MOJTHAsi MEXaHWYecKasl SHePIUs, MOIII-
HOCTB, ITepBast U BTOPast KOCMHUYECKUE CKOPOCTH, MOMEHT CHJIBI, IIJIEYO CHIIBI, aMILTUTYa KOJIeOaHU, CTATHIECKOE CMEIeHHe, JITNHA BOJIHBI,

— UCIMOJIb30BATh JJIsl OMMCAHUS MEXaHUUYECKOTO JABMKEHUS] KHHEMAaTHUECKUE BETMUNHBL: PaIuyC-BEKTOP, IEpEMEIEHHE, Ty Th, CPEAHSS ITyTeBask CKO-
pPOCTh, MTHOBEHHASI U OTHOCUTEINIbHASI CKOPOCTH, MTHOBEHHOE U IIEHTPOCTPEMHUTEIHHOE YCKOPEHUS, IEPUOJT M YaCTOTa BPAIICHHS U KOJieOaHuii;

— (opMyIHpoOBaTh: 3aKOHBl HbI0TOHA, MPUHIIUI CYNEPHO3ULIMU CUJI, 3aKOH BCEMUPHOT'O TATOTEHUs, 3aKOH [ yKa, 3aKOHBI COXpaHEHHUsI UMITYJIbCA U SHEp-
THH C YIETOM T'PaHUI] UX TPUMEHUMOCTH, YCIOBHS CTATUYECKOTO PAaBHOBECHS JIJIS IOCTYMATEIHLHOTO M BPAIIaTeIbHOTO JABIKCHHS,

— Ha3bIBaTh: OCHOBHBIE MOJIOKEHUS] KHHEMATHKH;

— OIMCHIBATH: JIEMOHCTPAIMOHHBIE OTBITH BOWJIsI, SKCIEpUMEHTEHI 110 H3MEPEHUIO YCKOPEHHST CBOOOTHOTO TaIeH!s, OnbIT KaBeH uia 1mo n3MepeHHIo
I'PaBUTALIMOHHOM MMOCTOSITHHOM, OIBIT

110 COXPaHEHHIO COCTOSIHHS MTOKOS (OMBIT, MTOATBEPIKAAIOIINI 3aKOH HHEPIIHHN ), SKCIIEPUMEHT 0 U3MEPEHUI0 K03 uimenTa TpeHus: CKOIBKEHUS; IKC-
NEPUMEHT TT0 U3MEPEHUIO C IIOMOIIIBIO

a¢dexra [Jomaepa cCKOPOCTH ABMKYIIUXCS 00BEKTOB: MAIIH, aCTPOHOMHUYECKUX 00BEKTOB;

— BOCTIPOM3BOMTE: OIBITHI [ auutest 7ist u3y4eHus SIBJICHUsI CBOOOTHOTO TIa/ICHUS TET,

— OIHUCHIBATH ¥ BOCIPOU3BOIUTD: IEMOHCTPAIIMOHHBIE OMBITHI IO PACIPOCTPAHEHUIO MPOIOJIBHBIX MEXaHUYECKUX BOJIH B IIPY)KUHE U B ra3e, moneped-
HBIX MEXaHUYECKHUX BOJH — B TIPY-

KHUHE U IIHYPE;



— AC€J1IaTh BBIBOJBI: 06 OCO6€HHOCTHX CBO60[[HOI‘O ImaacHUus TCJI B BaKYYMe U B BO3I[YX€, 0 MCXaHU3MC BOSHUKHOBCHUSA CUJIbI pryFOCTI/I C ITIOMOIIIBIO MEC-
XaHUYECKON MOJIEIH KPUCTAJLIa, O

HpeI/IMyIJ_IeCTBaX HNCITIOJIb30BAHUSL 3HepI‘eTI/I‘IeCKOI‘O moaxoaa HpI/IpeI_HCHI/II/I psma 3aJa4 JUHaMUKU,

— IPOTHO3UPOBATh BIMSHHE HEBECOMOCTH Ha MOBEACHNE KOCMOHABTOB IPH [UTHTEIBHBIX KOCMUYECKHX ITOJIETaX, BO3MOKHbBIE BAPHAHTHI BBIHYKICHHBIX
KOJIEOAHMI OJHOTO M TOTO YK€ MasATHHU-

Ka B Cpe/iax C Pa3sHOM IUIOTHOCTHIO;

— HpI/IMeHﬂTI) HOJIy‘-ICHHI)IC 3HAHUSA I pCIHeHI/IFI HpaKTI/ILICCKI/IX 3aaa4.

3.MoaekyasipHasi pu3MKa 1 TEPMOANHAMMKA.

IIpeaMeTHBbIE pe3y/ibTaThl OCBOCHHUS Te€MbI I03BOJISIOT:

— JIaBaTh OIPE/EICHUS MOHATUI: MOJIEKYJa, aTOM, U30TOI,0THOCUTEIIbHAs aTOMHAasi Macca, 1e(eKT Macchl, MOJIb, IOCTOSIHHAsE ABOT'aipo, MUKPOCKOIIH-
YECKUE M MaKPOCKOMMYECKHE Mapa-MeTpbl, CTAllMOHAPHOE PAaBHOBECHOE COCTOSTHUE rasa, TeMIepaTypa HaealbHoro ra3a, abCoMOTHBIN HyJIb TEMIIepary-
PBI, H30IIPOIECC, M30TEPMUUYECKHIA, N300apHBIA U H30XOPHBIH MPOIECCHI, TEIUIO00MEH, TEIJION30JIMPOBAHHAS CUCTEMa, afuabaTHBIN MPOLIECC, TETTOBOM
JBUTATEIh, 3AMKHYTHIN IIUKJI, HEOOpaTHUMBIH TIPOIIECC;

— JaBaTh OIpeesIeHus] PU3NUECKUX BETMYNH: BHYTPEHHSISI SHEPTHs, KonndecTBo TeruioTsl, KI1/] reruioBoro neurarens;

— Ha3bIBaTh OCHOBHBIE MTOJIOKEHUS U OCHOBHYIO (PU3NYECKYIO MOJIENb MOJIEKYJISIPHO-KUHETHUECKOW TEOPUH CTPOCHUS BEILIECTBA;

— KJ1accu(UIHMPOBATH arperaTHble COCTOSHUS BEILECTBA;

— XapaKTepU30BaTh U3MEHEHUS CTPYKTYphI arperaTHBIX COCTOSIHUI BelecTBa MpH (a30BbIX MEpexoaax;

— BOCIIPOU3BOJAUTH OCHOBHOE YPAaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpHH, 3aK0H JlanbToHa, ypaBHeHne Knaneiipona—MeHaeneeBa, 3akoH boii-
ns—Mapuorra, 3akoH I eii-JIrocca-

Ka, 3akoH [Hlaps;

— (hopmynupoBaTh: yCIOBHS HI€aTHHOCTH Ta3a, IEPBBIA U BTOPOM 3aKOHBI TEPMOJIMHAMUKH;

— HCII0JIb30BATh CTATUCTUYECKUI TIOJXO/ JIJIsl ONMCAHUS TIOBEJIEHUSI COBOKYITHOCTH OOJIBIIOTO YKCia YAaCTHIL, BKJIIOUAIOIIUI BBEIEHUE MUKPOCKOIIUYE-
CKHMX U MaKpOCKOIIMYECKHUX apame-

TPOB;

— ONHUCHIBATH: JIEMOHCTPAIIMOHHBIE SKCIIEPUMEHTBI, TO3BOJISIONINE YCTAHOBUTD JIS Ta3a B3aMMOCBSI3b MEX/IY €r0 J1aBIeHUEM,00beMOM, MacCoil U TeM-
NEepaTypoi; SIKCIEPUMEHT IO U3MEPEHUIO

yAETBbHOM TEIIOEMKOCTH BEIIECTBA; OTBITHI, WITIOCTPUPYIOIINE H3MEHEHNE BHYTPEHHEH SHEPTUHU TeJla IPU COBEPILIEHUU pabOThI;

— OOBSICHATB: Ta30BbI€ 3aKOHBI HA OCHOBE MOJIEKYJIIPHO-KHHETUYECKON TEOPUHU CTPOSHHS BELIECTBA, OCOOCHHOCTh TEMIIepaTyphl Kak Mmapamerpa CocTo-
SIHHSI CUCTEMBI, IPUHITUTT ACHCTBUS

TEIJIOBBIX JBUTATEIICH;

— JIeN1aTh BBIBOJ O TOM, YTO siBJieHUE MU Py3un sBIseTCS HEOOPATUMBIM MPOIIECCOM;



— HNPUMCHSATH IMOJTYYCHHBIC 3HAHUA K 0OBSICHEHHIO ﬂBHCHHﬁ,H&ﬁHIOI[&CMBIX B IIpHUpoac 1 6BITy.

4.J/1eKTPOINHAMHUKA.

IIpenmeTHbIe pe3yabTaThl 0CBOCHUS TeMbl IMO3BOJIAIOT:

— J1aBaTh ONPEICIICHUS MTOHATHI: TOUEUHBIN 3JICKTPUUECKUI 3apsill, dIEKTPU3ALMS TN, JJIEKTPUUECKH U30JMPOBAHHAS CUCTEMA TEJL, JIEKTPUUECKOE T10-
Jie, IMHUH HAMPSHKEHHOCTH AJIEKTPOCTATHYECKOTO TOJIsI, CBOOOAHBIC U CBSI3aHHBIE 3apsi/Ibl, SKBUIIOTCHIIMATIbHAS TTIOBEPXHOCTh, KOHACHCATOP, TPOBOJIHHU-
KM, TUDJIEKTPUKH, TIOJIYIIPOBOJHUKH, TOJISIPU3ALMS JUIIEKTPUKA, SJIEKTPUIECKUN TOK, HCTOYHUK TOKA, CTOPOHHHUE CUJIbI, CBEPXIIPOBOJIUMOCTD, JBIPKA,
MOCJIE0BATEIbHOE U MapAJICTLHOE COSTMHEHUS TPOBOHUKOB, AJIEKTPOIUTHI, JIEKTPOJUTHIECKAS] IUCCOIMALINS, CTENIEHb IUCCOLIMAIIUU, DIIEKTPOJIN3,
WOHU3aLMS, TIa3Ma, CAMOCTOSITENBHBIA U HECAMOCTOSITEIbHBIN pa3-

PAIBI, COOCTBEHHAS M IPUMECHAS TPOBOIMMOCTD, JOHOPHBIC U aKIIENTOPHBIE IPUMECH, P—N-TIEPEX 01, 3aITUPAIOIINI CIIOH, BRIMPSIMIICHHE IIEPEMEHHOTO
TOKa, TPAH3UCTOP;

— J1aBaTh ONpeAeIeHU GU3NICCKUX BEIIMUMH: AJICKTPUUCCKUN 3apsi]l, HANPSHYKEHHOCTh JICKTPOCTATUYSCKOTO TOJIS, TOTEHIIAAI JIEKTPOCTATHYECKOTO
0JIs, Pa3HOCTh MOTEHIMAJIOB, OTHOCUTEbHAS AUAICKTPUYECKAs POHUILIAEMOCTh CPEbI, IOBEPXHOCTHAS INIOTHOCTH CPEIbI, DJIEKTPOEMKOCTh YEIMHEH-
HOT'0 MPOBOJIHUKA, AIEKTPOEMKOCTh KOHAEHCAaTOpa, criia Toka, J1C,

COIIPOTUBIICHHE MPOBOJIHUKA, MOLIHOCTD 3JIEKTPUYECKOTO TOKA, SHEPIUsl MOHU3ALIHH;

— OOBSACHATD: 3aBUCHMOCTH 3JIEKTPOEMKOCTH TUIOCKOTO KOH/IEHCATOPA OT TUIOIIAIU TUIACTUH M PACCTOSHUS MEX]Ty HUMH, YCIIOBUS CYIIIECTBOBAHUS
3JIEKTPUYECKOIO TOKA,;

— (popmynHMpoBaTh: 3aKOH COXPAHEHUS NEKTPUIECKOTO 3apsa U 3akoH KynoHa, rpaHUIbl UX TPUMEHUMOCTH;

— OIKCHIBATH: IEMOHCTPAIMOHHBIE SKCTIEPUMEHTHI 110 DJICKTPU3AIUU TET U OOBSICHATH UX PE3yJIbTAThI; IKCIIEPUMEHT TT0 U3MEPEHUIO IJIEKTPOEMKOCTH
KOHJICHCATOPA; ABJICHUE DIIEKTPO-

CTaTUYECKON MHIYKIMU; TEMOHCTPALMOHHBIN OMBIT HA MOCJIEA0BATENBHOE U MAPAIIIETbHOE COEAMHEHHS TPOBOJHUKOB; TEMJIOBOE AEHCTBUE JIIEKTpUYE-
CKOTO TOKa, MIepelauy MOIIIHOCTHA OT UCTOYHHUKA K MOTPEOUTEINI0; CaMOCTOSATEIHHO MTPOBECHHBIN IKCIIEPUMEHT M0 U3MEPEHUIO CHIIBI TOKA U HAMPSIKEHUS
C ITIOMOUIBIO aMIIEPMETPA U BOJILTMETPA;

— HMCHOJIb30BaTh 3aKOHBI OMa ISl OTHOPOJHOTO MPOBOJHUKA U 3aMKHYTOM 11enH, 3akoH [ xoyns—JleHna Ay pacyera 3J€KTpUUECKHUX LETeH;

— MPUMEHSTH OJyYCHHBIC 3HAHUS JJIT 0€3011aCHOTO UCIIOIB30BaHMsI OBITOBBIX TPHUOOPOB M TEXHUYECKUX YCTPONUCTB — CBETOKOTMPOBATILHON MAITUHBI,
0OBSICHCHUST HEU3BECTHBIX PaHEE

JJIEKTPUYECKUX SBJIECHUM, PELIEHUS IPAKTUYECKUX 3a]1ay.

IIpeaMeTHbIE pe3y/bTaThl 00yYeHNs (GU3HKe B CPeHEH HIKoJIe.
11 knace
BoinyckHuK Ha 0230BOM YPOBHE HAYYHUTCS:




—  HCIIOJIB30BAaTh JUIsl ONMMCAHUS XapaKTepa MPOTEeKaHUs (PU3UUECKUX MPOLECCOB (PU3NYECKUE BEIMYMHBI U JIEMOHCTPUPOBATH B3aUMOCBS3b MEXKITY
HUMU;

—  HCIIOJIB30BaTh JUIS OMMCAHUS XapaKTepa NPOTeKaHusl GU3NIECKUX MPOLECCOB (PU3NUECKHE 3aKOHBI C YUETOM T'PAaHULl UX TPUMEHHUMOCTH;

—  pelaTh Ka4eCTBEHHbIE 3aJ]aui (B TOM YHUCIIE U MEXIPEAMETHOIO XapaKTepa): UCIOIb3ys MOJETH, (U3NYECKUE BEIIMYUHBI U 3aKOHBI, BHICTPAaUBATh
JIOTUYECKH BEPHYIO IIETIOYKY OOBSICHEHHUS (0Ka3aTeNbCTBA) MPEAJIOKEHHOTO B 3aa4e Iporiecca (SBIeHus);

—  peliaTh pacyeTHble 3aJauyd C SBHO 33JaHHON (PU3UUYECKONW MOJENIbIO: Ha OCHOBE aHalIM3a YCJIOBUS 33Jaud BBIACNIATH (DU3UUYECKYIO MOJEIb,
HAXOJUTh (PU3MUECKUE BETMUMNHBI U 3aKOHBI, HEOOXOIMMBIE M TOCTATOYHBIE JUIS €€ PEIICHHs, TPOBOIUTH PACUETHI M IPOBEPSTH MOJTYUYCHHBIH PE3yiIbTaT;

—  YUYUTHIBATh TPAHUIIBI MPUMEHEHUS U3yUYEHHBIX (GU3NUYECKUX MOJENel Py pelieHuu GU3NYECKUX U MEXKIPEIMETHBIX 3a/1a4;

—  HCIIOJIb30BaTh MH(POPMAIIMIO U IPUMEHATh 3HAHHUS O MPUHIUIAX PaOOThl M OCHOBHBIX XapaKTEPUCTUKAX U3yUYEHHBIX MAIINH, IPHOOPOB M IPYTHX
TEXHUUYECKUX YCTPOUCTB AJISl PELICHUS MPAKTUYECKUX, YIeOHO-UCCIEeOBATENLCKUX U MMPOCKTHBIX 3a/1a4;

—  WCIIOJIb30BaTh 3HAHUS O (U3UYECKUX OOBEKTaX M MpoIleccaX B TOBCEAHEBHOW KHU3HH Ui oOecriedeHus: 0€30MacHOCTH MpU OOpalieHUuH ¢
npubopaMu U TEXHUYECKUMU YCTPOWCTBAMHU, JJISi COXPAHEHUS 3/10POBbSl U COOIOJCHUS HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpY’Kalolleh cpene, st
IIPUHATUS PELICHUHN B IOBCEAHEBHOM )KU3HU.

BbinyckHUK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUTHCS:

—  XapakTepHu30BaTh TI00ATBHBIE MPOOIEMBI, CTOSIINE TEpe] YEeTOBEYECTBOM: SHEPIeTUYECKHE, CHIPHEBBIC, YKOJOTHUECKUE, — U POJIb (DU3UKU B
PELIEHUH ITUX MPOOIIeM;

—  pelaTh NPaKTHUKO-OPUEHTUPOBAHHBIE KaUeCTBEHHBIE U pacueTHbIC (PU3HUECKUE 3a]1a4M C BHIOOPOM (DHU3MUECKON MOJIENH, UCIOJb3Ysl HECKOJIBKO
(GU3NUECKUX 3aKOHOB UM (POPMYJI, CBSI3BIBAIOLINX U3BECTHbIE (PU3MUECKHE BETMUMHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBSI3EH;

—  OOBSICHATH MPUHIUITEI PAOOTHI U XaPaKTEPUCTUKH N3YIEHHBIX MAIINH, TPUOOPOB U TEXHUIECKUX YCTPOUCTB;

—  OOBSCHATH YCJOBUS NMPUMEHEHHMS (PU3MUECKUX MOJENEH IMpH pelleHUuH (U3UYECKUX 3a/ad, HAaXOAWTh AJCKBaTHYIO NPEJIOKEHHOM 3ajaue
(buznyecKyro MoJieNb, pa3pelaTh NpodaeMy Kak Ha OCHOBE MMEIOIUXCSl 3HAHUM, TaK U IPU MOMOIIN METO/I0B OLICHKH.

1.91exkTpoauHaMuka (MPOA0IKEHHE).

IIpeaMeTHBbIE pe3yabTAaThl OCBOCHHSI Te€MbI IO3BOJSIOT:

—MAarHuTHOC BSaHMO}IeﬁCTBHe, JIMHUNA MarHUTHON WHAYKIOWUH, OTHOPOJHOC MAarHuTHOC I10JIC, CO6CTB€HHa${ HHAYKIOWA, SJICKTPOMAariuTHas1 MHAYKIWSA,
HHHYKHHOHHBIﬁ TOK, CAMOUMHAYKIHA, MArHUTOSJICKTPHUYCCKAasd HHAYKIHA, TOKH 3aMbIKaHUS 1 Pa3MbIKaHU, Tpchq)opMaTop; KOJ'Ie6aTeJ'H)HI>II\/'I KOHTYp, pC-
30HAHC B K0JIeOaTeTbHOM KOHTYpe, 2JIEKTPOMAarHUTHAS BOJTHA, OeTyIlas TapMOHHYECKast AJIEKTPOMArHUTHas BOJIHA, TNIOCKOT O pU30BaHHAas (MM TUHEH-
HO-HOJ’ISIpI/ISOBaHHaSI) SJICKTPOMAarduTHas BOJIHA, IIJIOCKOCTD IMOJIAPU3alluN BHCKTpOMaFHI/ITHOﬁ BOJIHBI, (1)pOHT BOJIHEI, JIY4, PaAUOCBA3b, MOAYJISIIHUA U OC-
MOJYJISILIMS CUTHAJIA, BTOPUYHBIE 3JIEKTPOMArHUTHbIE BOJIHBI, MOHOXPOMATHUECKasi BOJIHA, KOT€PEHTHBIE BOJIHBI U UICTOUYHUKH, BPEMsI U IJTMHA KOTEPEHT-
HOCTH, TIPOCBETIICHUE ONTHKH;

— JIaBaTh OMpeAeNeHUs PU3NIECKUX BETUIHH:



BEKTOp MarHUTHOM WHAYKIIMH, MAaTHUTHBIN MOTOK, cujia AMIiepa, cuia JIopeHna, HHAYKTUBHOCTh KOHTYpa, MarHUTHAs IPOHUIIAEMOCTh Cpeabl, Ko3ddu-
LIUEHT TpaHC(POPMALIMH, JUIMHA BOJIHBI, IOTOK S3HEPTUU U IUIOTHOCTh IOTOKA SHEPIHH IEKTPOMArHUTHON BOJIHbI, HHTEHCUBHOCTD 3JIEKTPOMArHUTHOM
BOJIHBI,

— OOBSCHATB: 3aBUCUMOCTb JIEKTPOEMKOCTH IIOCKOI'0 KOH/IEHCATOpa OT IJIOLIA U INIACTUH U PACCTOSIHUSA MEXKIY HUMM, YCIOBUS CYIIECTBOBAHUS
AIIEKTPUYECKOTO TOKA, IPUHIIMIIBI IIEPeauu JICKTPOIHEPTUH Ha OOJIBIINE PACCTOSHUS, 3aBUCUMOCTh HHTEHCUBHOCTH 3JIEKTPOMArHUTHOM BOJHBI OT pac-
CTOSIHMS 1O HCTOYHUKA U3JIyYEHUS U €0 YaCTOThl, KAYECTBEHHO SIBJICHUS OTPAYKEHUS U MPEIOMIICHHS CBETOBBIX BOJIH, SIBJICHHUE ITOJIHOTO BHYTPEHHETO
OTpa)KEHUs;

— (hOpMyYJIMPOBATh: 3aKOH COXPAHEHUS JIEKTPUUECKOI0 3apsaa U 3akoH KyinoHa, rpaHHIIbI UX IPUMEHUMOCTH; IPaBUII0 OypaBuuKa, IPUHIIMII CYIepIIo-
3ULIMM MarHUTHBIX I10JIEN, PAaBUJIO JIEBOU PYKH, 3aKOH AMIiepa, 3akoH Papajiest (31eKTpOMarHuTHOM MHAYKIMH ), ipaBuiio Jlenna, npunuun I'rolirenca,
3aKOH OTPaXEHUS, 3aKOH IIPEIIOMIICHHS;

— OMHUCHIBATh: (yHIAMEHTAIbHBIC (PU3NYECKHE OIBITHI DpcTena i AMIepa, IeMOHCTPAIlHOHHBIE ONBITEl Dapajies ¢ KaTyIKaMy U MOCTOSTHHBIM MarHH-
TOM, SIBJICHUE 3JIEKTPOMAarHUTHOM MHAYKLUU; MEXAHNU3M JIaBICHUS 2JEKTPOMAarHUTHON BOJIHBI,

— NPHUBOJUTH IIPUMEPHI UCIIOIB30BAHUS SIBJICHUS JIEKTPOMAarHUTHOM MHAYKIIMU B COBPEMEHHOM TEXHUKE: IETEKTOPE METAJLIA B a3pOIIOPTY, B OE3/E HA
MarHuTHOH noayike, ObiToBeIx CBY-nieuax, 3amucy U BOCIpOM3BEACHUN HH(OpMaIiK, B TeHepaTopax NepeMEHHOr0 TOKa,

— U3y4aTh JABM)KCHME 3apSDKCHHBIX YACTHUIl B MATHUTHOM I10JIE;

— HUCCIIE/I0BaTh: IEKTPOJIN3 C MOMOIIBIO 3aKOHOB Dapajies;, MEXaHU3M 00pa30BaHUs U CTPYKTYPY PaIUallMOHHBIX MOSICOB 3€MIIU, IPOTHO3UPOBATh U
AQHAJIM3HUPOBATh UX BIMSIHHUE HA )KU3HEACATENBHOCTD B 3€MHBIX YCIIOBHSIX;

— KJ1accu(UIMpPOBaTh JUANA30Hbl YaCTOT CIIEKTPA JIEKTPOMArHUTHBIX BOJIH;

— JIeN1aTh BBIBOJIbI O PACIIOIOKEHUN JUPPAKIIMOHHBIX MUHUMYMOB Ha 3KpaHe 3a OCBEILEHHOM IIEJbIO;

— IPUMEHSATH [OJTyYEHHbIE 3HaHUS JJ1s1 0€30MacCHOTO UCIOIb30BAHUS OBITOBBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB — CBETOKOMMPOBAIBHON MAIlIUHBI,
00BSICHEHUS! HEU3BECTHBIX paHEE 3SJIEKTPUUYECKUX SIBICHUMN, peLICHHs IPAKTUYECKUX 3a]1a4.

2.0CHOBBI cIENUATBbHOI TEOPUH OTHOCHUTEJIHLHOCTH

IIpeameTHsbIe pe3yabTaTbl 0CBOCHUS TeMbI I103BOJIAIOT:

— J1aBaTh ONpeAeNeHus MoHATHI: paauyc [IIBapummasaa, TOpH30HT COOBITHIA, SHEPTHS TIOKOSI TEJa;

— (GOpMyIMPOBATH MOCTYJIATHI CHIEIUATBFHON TEOPUU OTHOCUTEILHOCTH U CIIEJACTBUS U3 HUX;

— ONMCHIBATh NPUHLUIHAIBHYIO CXeMY ollbiTa MailikenbcoHa—Mopu;

— JIeTIaTh BBIBOJI, YTO CKOPOCTh CBETa — MAaKCHUMaJIbHO BO3MOXKHAsI CKOPOCTh PaCIpOCTPaHEHHUS JTI000TO B3aNMOICHCTBUS;
— OLIEHMBATh KPUTUYECKHUI PAJIMyC YEPHOU JbIPbI, SHEPTUIO MOKOS YaCTHLL;

— OOBSCHATH YCIOBHS, MPU KOTOPHIX MPOUCXOIUT aHHUTHIISIITUS ¥ POXKIACHHUE Maphl YaCTHII.

3.KBanToBas ¢pusznka. ®u3uka atoma



¥ aTOMHOTO sipa
[IpenMeTHBIE pe3yabTaThl OCBOCHHS TEMBI ITO3BOJISIOT:

— JaBaTh OIpeesIeHus MOHATHIA: (OoTOdPPeKT, paboTa BEIX0AA, POTOIIEKTPOHBI, (POTOTOK, KOPITYCKYIISIPHO-BOJHOBOH JTyaji3M, SHEPreTUYECKUN ypo-
BEHb, JITHEWYATHIN CIIEKTP, CHOHTAHHOE M MHIYLUPOBAHHOE U3Iy4YCHHUE, J1a3ep, HHBEPCHAsI HACEJIEHHOCTh YHEPTETHYECKOTO YPOBHS, METACTaA0MIBHOE
COCTOSIHUE,IPOTOHHO-HEUTPOHHASL MOJIITb S/Ipa, U30TOIBI, PJIMOAKTUBHOCTD, alib(ha- U OeTa-pacmajl, raMMa-u3aydeHne, HICKYCCTBEHHAs! paJHOaKTHB-
HOCTb, TEPMOSIICPHBIN CUHTE3, YJIEMEHTApPHbIE YaCTHIII, yH/IaMEHTAIbHbBIC YACTHIIBI, aHTHYACTHUIIA, AaHHUTWIISALIHS, JIGNTOHHBIN 3apsii, IEPEHOCYHK B3a-
UMOJICHCTBUSA, OAPUOHHBIN 3apsi;

— J1aBaTh OIpe/eeHNs] PU3MYECKUX BEIUYHH: YACTbHAS SHEPTHs CBSI3H, IEPHO/ OIypaciaja, akTUBHOCTh PaJOaKTHBHOTO BELIECTBA, YHEPreTHye-
CKUH BBIXOJ SAJCPHON peakinu, KOd(PPHUIMEHT pa3MHOKEHHUS HEHTPOHOB, KPUTHUYECKAs Macca, /1032 MOTJIOMIEHHOTO U3TYYCHUS;

— Ha3bIBaTh OCHOBHBIE ITOJIOXKEHUS BOJIHOBOM TEOPUH CBETA,KBAaHTOBOM runote3bl [Inanka, Teopun atoma BOIOpOa;

— (opmynuposath: 3akoHbI poTodrhdekTa, mocTynarel bopa,3akoH coxpaHeHUs OApUOHHOTO 3apsia;

— OLICHMBATh JUTMHY BOJIHBI Ie Bpoiisis, COOTBETCTBYONIYIO ABHKECHUIO SJIEKTPOHA, KHHETHYECKYIO SHEPTHUIO 3JIEKTPOHA IpU POTOdPEeKTe, NIMHY BOI-
HBI CBETa, UCITyCKaeMOTO aTOMOM BOJI0-

pona;

— OIMCHIBATH MPUHIMITAAIBHYIO cXeMy ombiTa Pesepdopaa, mpemioxkuBiiero miaHeTapHy0 MOJIENb aTOMa;

— OOBSCHSTH IPUHLIUI ACHCTBHS JIa3epa, SAepHOr0 peaKkTopa;

— CpaBHUBATh M3IIyUeHHE JIa3epa ¢ U3IYUCHHUEM JIPYTHX UCTOYHUKOB CBETA;

— 0OBACHATH CIOCOOBI 0OecTIedeHns1 6e30MaCHOCTH AAEPHBIX peakTopoB U ADC;

— MPOTHO3UPOBATh KOHTPOJIMPYEMBI €CTECTBEHHBIN paJIMallMOHHBINA (OH, a TAKXKe PAllMOHAILHOE TPUPO/IOTIONF30BaHUE TIPH BHEPEHUH YIIPABISIEMOTO
tepmosiiepHoro cuntesa (YTC);

— KIaccu(UIUPOBATh AIEMEHTAPHBIE YACTUIIBI, IOJPA3IENsIs X Ha JIENTOHBI M aJpOHBI;

— ONKUCHIBATH CTPYKTYPY aJPOHOB, I[BET  apOMAaT KBapKOB;

— TPUBOJMUTH MPUMEPHI ME30HOB, TUTIEPOHOB, TITFOOHOB.

4.9BoJronus Beenennoii

IIpeaMeTHbIe pe3yJabTATHI 0CBOEHHS TeMbI MO3BOJISIOT:

— JIaBaTh OIPEJICIICHUS TIOHSATHIA: aCTPOHOMHYECKHE CTPYKTYPHI, IUTAHETHAS CHCTEMa, 3BE3]1a, 3BE3THOE CKOTUICHHUE, TaJITaKTHKH, CKOTIICHHE U CBEPX-
CKOIUICHUE TaJaKTUK, BcenenHas, Oenblii KapiukK, HeUTPOHHAs 3Be3/1a, YepHasl IbIpa, KpUTHUECKast IUIOTHOCTh BeeneHHo;

— WHTEPIPETUPOBAThH PE3yIbTaThl HabMOeHN Xa00ia 0 pa3beraHuu rajJakTHK;

— KJIaccu(UIIMPOBaTh OCHOBHBIE TIEPHO/IBI IBOIIONNHU BeenenHol nmocne bonbioro B3poiBa;

— TPEICTaBIATh MOCIIEIOBATEILHOCTh 00pa30BaHNUs TIEPBUIHOTO BeIeCTBA BO BeeneHHoi;

— OOBSICHATD MPOILIECC IBOIOIMHU 3B€3]1, 00pa3oBaHus U 3BOMIOLNN COTHEUHOW CHCTEMBI;

— ¢ momonibio Mozenn dpuamana IpeacTaBIsITh BOZMOKHBIE CIICHAPHUHU dBOJIONHMH BeenenHol B Oyay1em.



I11. Conep:xanus kypca.

ba3oBblii ypoBeHb
10 kanace
Du3uKa M eCTECTBEHHO- HAYYHbI MeTO/ MO3HAHUS NPUPOAbI- 14.

Odusznka — pyHIaMeHTalbHas HayKa o Ipupoje. MeToibl Hay4HOro UcclieoBaHus (pu3ndeckux siBjaeHuit. MonenrpoBanue pU3ndecKux BIECHUN U Mpo-
rieccoB. GU3NYECKUH 3aKOH — IPAHUIIBI TPUMEHUMOCTH. DU3HYECKUE TCOPUH U IPUHIIAIT COOTBETCTBUS. PoIlb M MecTO pu3nKH B POPMHUPOBAHUH COBPE-
MEHHOH Hay4YHON KapTHUHBI MUPA, B IPAKTUUECKOU IEATEIbHOCTH JIIoAeH. Du3uka u Kyismypa.

Mexanuka.- 30 4.
Kunemamuxa(7)

I'panuLIBI TPUMEHMMOCTH KJIACCUYECKOM MEXaHUKHU. MexaHnuecKoe ABMKEHNE. BaxkHeNIne KWNHEMAaTUUECKUE XapaKTEPUCTUKHU — IIEPEMEILICHHUE,
CKOpPOCTh, ycKkopeHue. Tpaekropus. CkanspHble U BEKTOpHbIE Pu3ndeckre BenuunHbl. CUcTeMbl 0TcYéTa. OTHOCUTEIBHOCTh MEXAaHUYECKOTO IBUKCHHUS.
OcCHOBHBIE MOJIETTU TEJI U JBIKECHUM: paBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENHOE IBI)KeHHE. PaBHOMEpHOE JBUKEHUE IO OKPYKHOCTH.
3akonwvt ounamuru(7)

SBnenne nunepuuu. Cuna. Macca Bzaumopeiictsue ten. MHepunanpHas cucreMa orcueTa 3akoHbl MeXxaHUKH HbroToHa.

3akoHbl Bcemuphoro tsarorenus, ['yka, cyxoro tpenus. Cuia TsKeCTH, BEC, HEBECOMOCTb.
3axonwt coxpanenus(5)
NmMmynbe MaTepuaabHOM TOUKH U CUCTEMBI. FI3MeHeHHe U coXpaHeHne uMmnyibca. Mcnoap3oBaHue 3aKOHOB MEXaHHUKH ISl OOBSICHEHUS IBUYKEHUS
HEOECHBIX TN U JIJISl Pa3BUTHUSI KOCMUYECKUX HCCIICTIOBAHUMN.
MexaHuueckasi PJHEpTHUsl CHCTEMBI TeJl. 3aKOH COXpaHeHUs] MeXaHndeckoil sHepruu. PaboTa cuibl. PaboTa CHIlbl TSXKECTH M CUJIBI yipyrocT. Mor-
HOCTb.
Bpawamenvnoe osusicenue(2)
JlnnaMuKa BpamareabHOTO JIBIKEHUS a0COIOTHO TBEPIOTO Tea.
Cmamuxa(3)
PaBHOBecue MaTepraibHOM TOYKU U TBEPAOIO Teja. Y CIIOBUS paBHOBECHS. MOMEHT CHUJIBI.
PaBHOBecue )KUAKOCTH U raza. JIBrKeHHE KUJIKOCTEH U Ta30B.
Koneoanus u éonnwi(6)
Mexannyeckue KojiebaHusl U BOJHBL. [[peBparienus Hepruy mpy KoJieOaHUIX. JHEPTHs BOJIHEI.
JlaGopaTopHble padoThbl.
1.MccnenoBanue ABMKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO ~HUCCIICIOBAHMS.




2.H36JIIOI[GHI/IG MEXAHUYECKUX SIBJICHUU B HHCPUOUAJIBHBIX U HCUHCPIUAJIBHBIX CUCTEMAX OTCUCTA - Ha6JHOIleHI/Ie SIBJICHUM.
3.M3mepenue cuil B MEXaHUKE - IPSIMbIE U3MEPEHHUS.
4. M3mepeHue yCKOpeHUs: CBOOOIHOTO MaJIeHUs - KOCBEHHbBIE U3MEPEHUS.

MounekyasipHasi pu3uka 4 TepMOANHAMHUKA.- 18 u.
OcHO6bl MONIEKYNAPHO- KuHemuueckol meopuu(4)
Monekynspao-kunetnueckas Teopust (MKT) ctpoenus BemiecTBa u ee d3KCliepuMEHTaANIbHbIE JOKa3aTelbCTBA. TeroBoe paBHOBeCHE. AOCOIOTHAs
TEMIIEpaTypa KaK Mepa CpeJHEH KHHETUYECKON 3HEPTUU TEIUIOBOIO IBUKEHUS YacTHUl] BelecTsa. Moens naeanbHoro rasa. JlaBiieHue rasa.

Ypasnenue cocmoanun(4)
YpaBHEHHE COCTOAHUS UIICATIBHOTrO Ta3a. Y paBHeHue MenaeneeBa—Knanelipona.

B3aummnvie npespawenusn scuokocmeii u 2azoe (3)
ArperaTHble COCTOSIHHS BellecTBa. Mojaens cTpoeHus kuakoctei. Kpucraminueckue u amopgHsbie Tena.
Ocnosvt mepmoounamuru(7)
BuyTtpennsist sneprus. Pabota u ternonepenaya kak ciocoObl H3MeHEeHUs! BHYTpeHHel sHepruu. [lepBsiii 3akoH TepMoauHamMuku. HeoOpatumocTh
TEIUTOBBIX MTpoIieccoB. [IpUHIUIIBI ACHCTBHS TEIIIOBBIX MAIIIHH.
JlabopaTopHbIe padoThl
5.HccnenoBanune usonporieccos (uccienoanus) ( MccnenoBanue 3akona I eit-JIroccaka)
6./3Mepenue yiebHON TEIUIOTHI TUTABJICHUS JIbjia (KOCBEHHbIE U3MEPECHN)

DaexkTpoaunamMuka(174.)

Inexkmpocmamuxa(6)

Onektpuueckoe nose. 3akoH Kynona. HanpsikeHHOCTh M TOTEHIMAI 31€KTPOCTATUUECKOTo noJsl. [[poBOJHUKH, MOTYNIPOBOAHUKHU U AUDIIEKTPUKH.
Konpgencarop.
3aKoHbl NOCMOAHHO20 MOKA(6)

[TocTOSsIHHBIN 3NIEKTPUYECKUNA TOK. DIEKTPOABMKYIIAsA cuja. 3akoH OMa JijIsl TOJIHOM LEenHu.
InekmpuuecKkuit mox 6 paznuynwvix cpeoax(s)

DNEeKTPUYECKHI TOK B MPOBOAHUKAX, JIEKTPOIUTAX, TOJYIPOBOIHUKAX, Ta3aX U BaKyyMe.

CBepXIpOBOAUMOCTb.

JlaGopaTopHbIe pAdOTLI:




7.Hanp;1>KeHHe IIpU MOCJICAOBATCIIbHOM BKIHOUCHUH JIAMIIOYKHU U PE3UCTOPA HC paBHO CyMMC HaHpH)KeHI/Iﬁ Ha JIJAMITOYKEC U pE3UCTOPC- IIPOBCPKA r'MIIOTEC3
8.I/I3MepCHI/Ie :‘)J_IC HCTOYHHKA TOKa U BHYTPECHHET'O COIIPOTHUBJICHUA NCTOYHHUKA TOKA-IIPAMBIC H KOCBCHHBIC U3MCPCHUA.

IToBTOpeHue-2 u.
[ToBTOpenue TeM: «MexaHukay», «MonekysapHas GU3NKa», « DIEKTPOTUHAMUIKAY.

11 kaacc
DJeKTpoauHAMuUKa (npoaoJkenue) (41 u.)
Maenumnoe none (6)
Wunykuust MarHuTHOTO 110518, J{elicTBHE MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM U JIBHKYIIYIOCS 3apsDKeHHYI0 yactuily. Cuna Amrmiepa u cuiia
Jlopenua. Maruutssiii notok. [IpaBusno JIenia.MarautHeie CBOMCTBA BEIIECTBA.

Inekmpomaznumnan uHOykuus(7)

3aKOH AJIEKTPOMArHUTHOM MHIAYKIMU. DJIEKTpoMarHuTHoe noje. [lepemenHslii Tok. SIBnenune camonHrykuuu. MHIyKTUBHOCTD. DHepeus 91eKkmpo-
MA2HUMHO20 NOJIA.

OnexTpoMarHuTHble konebanus. KonedaTenbHbIN KOHTYD.

Inekmpomaznumnule Koedanusn(6)
DnexTpoMarHuTHeie Konebanus. KonebaTenbHbIN KOHTYD.

Inekmpomaznumnwle 601Hbl(7).
DNIeKTpOMarHuTHbIE BOJHBI. [[Mana3oHbl 2JIEKTPOMAarHUTHRIX U3ITYYCHUN U UX TPAKTUYECKOe TPUMEHEHHE.

Onmuka(l5)

I'eomeTrprueckas ontuka. CBETOBBIE JTy4n. 3aKOH IpeoMIIeHus cBeTa. [lonnoe enympennee ompadicenue. Ilpuzma. @opmyna ToHko# JuH3bL. [lo-
Jy4yeHHe U300pakeHus ¢ MOMOIIbIO TUH3bl. BoiHOBbIE cBolicTBa cBeTa. CKOPOCTh CBETa U METOAbI ee u3Mepenusd. Jlucnepcus csera. MaTepdepenius
cera. KorepentHocts. udpakius ceera. Judpakunonnas pemerka. [lonepednocts cBeTOBBIX BoJH. [Tonspusanus ceera. M3inydeHue U CEKTPHI.
[IIkana 31eKTPOMarHUTHBIX BOJIH.

JlaGopaTopHbie padoThI
1.HabmnroieHue sIBIEHUS HIEKTPOMArHUTHOW UHIYKITUH - HAOIOIEHUE SIBICHUN.
2.0mpeneseHre MoKa3aTeys MPETOMIICHHSI CPEIbI - KOCBEHHBIC H3MEPEHUS.



3.13mepenne GOKYyCHOTO PAcCTOSIHUS COOMPAIOIIEH M paCCEHBAIOIICH JTUH3 - KOCBEHHBIE H3MEPCHHUS.
4. OnpezeneHue JTUHBI CBETOBOW BOJIHBI - KOCBEHHBIE H3MEPCHHUSI.

5.Habnronenne BOJHOBBIX CBOMCTB cBeTa: MU PAKIMS, HHTEPPEepEHIIHS,

MOJISIPU3ALINsI- HAOIIIOICHHUE SIBJICHUH.

6. HabmroieHue CieKTpoB - HAOMIOACHHUE SIBIICHUH.

OcCHOBBI cHIENIUAJILHOI TEOPUU OTHOCUTEIBHOCTH.- 3 4.
HMHBapraHTHOCTH MOJYJISl CKOPOCTH CBeTa B BakyyMme. [IpunHuun oTHOCHTENbHOCTH DifHIITeHA. CBS3b MAacChl M YHEPTHUH CBOOOTHOM YacTH-
1bI. DHEPTHUS MOKOS.

KBanToBas ¢usuka. ®uszuka aroMa 1 aTOMHOro sigpa.-17 4.
Keanmoeasn ¢puzuxa (4)
I'umoresa M. ITnanka. ®ortosnekrpuueckuii 3¢ dexr. Doron. Kopmyckymsipao-BomHoBol ayanusm. Coomuowenue neonpedenennocmetl I etizenoep-
ea.

Ctpoenue atoma(s)
[Inanerapnas moaens aroma. OObsICHEHHE JTMHEWYATOr0 CIIEKTpa BOJOPO/1a Ha OCHOBE KBAaHTOBBIX MMOCTyJ1aTOB bopa.

DHeprusi cBs3u(8)

CocTaB U CTpOEHHE ATOMHOTO fAJIpa. DHEPTUsl CBS3U ATOMHBIX s/1ep. BUIbl pa0aKTUBHBIX MPEBPALIEHUN ATOMHBIX SIJED.
3aKoH paJIMOaKTUBHOTO pacmana. SAnepHsie peakuuu. LlenmHas peakius aeneHus siaep.

DneMeHTapHble yacTulibl. OyH1aMeHTaIbHbIE B3AUMOICHCTBHUSL.

JlabopaTopHblie padoThbl
7. OnpeneneHre UMIYJIbCa U SHEPTUU YaCTULIBI ITPH IBUKEHUU B MAarHUTHOM T1oJie (110 ¢oTorpadusM) - KOCBEHHbIE U3MEPEHHUS.

Ctpoenue BeejieHHOM.-5 4.
CoBpeMeHHbIE TPEICTABICHUS O IPOUCXOXKAeHNH U dBotonnu ConHia u 38e31. Knaccudukarus 38e31. 3Be3bl 1 HCTOYHUKH UX YHEPTUU.
lNanaktuka. [IpeacraBieHue 0 CTPOCHUU U 3BOJOIUMU BeeneHHOoM.

IHoBTOpPEHHE-2 4.
[ToBTOpenue Tem: «neKTpoanHAMUKa», « OCHOBBI CHIEIIMATIBLHON TEOPUU OTHOCUTEIBHOCTHY, «KBaHTOBas (u3nka. dusnka aToMa U aTOMHOTO SAPay.



HanpaBneHnﬂ HCCIIeI0BATEIbCKOM 1 l'lpOQKTHOﬁ JACATCJIBbHOCTH oﬁyqammnxcﬁ:

10 kaacc

1. BelpanuBanue KpucTalioB MEIHOTO U JKe-
JIE3HOTO KYIOpOca B IOMAIIHUX YCIOBUIX U
OIpeziesieHne X MIOTHOCTH.

2. I'mapoaunamuka. YpaBHenue bepHysiu.
3.3apoxeHue u pa3BUTHE HAYYHOTO B3TJIs/1a
Ha MHUP.

4.3amura TpaHCIOPTHBIX CPEJCTB OT aTMO-
c(hepHOro AIEeKTPUIECTBA.

5. M3roroBnenune camoieIbHBIX IPUOOPOB IS
JEMOHCTPALMK JEHCTBUS MATHUTHOTO I1OJIS Ha
IPOBOJHUK C TOKOM.

6.13MepeHune BpeMeHH peakliiy 4eIoBeKa Ha
3BYKOBBIE Y CBETOBbIE CUTHAJIBI.

7. VI3amepeHue CUIlbl, HEOOXO0IUMOM IS pa3-
pbIBa HUTH.

8.BrIpamrBanue KpUCTAIJIOB.
9.0npeneneHne CEKTPAIbHBIX TPAHUI] UyB-
CTBUTEJIBHOCTH YEJIOBEYECKOTO IJ1a3a C IOMO-
HIbI0 TU(PPAKIIMOHHON PEIIeTKH.
10.U3roroBrieHue 1 UCTIBITAHUE MOJIEIH Telle-
cKora.

11.0npenenenue KI1/I conneunoii 6arapeu
12.MarHuTHBIE TTOJISI, IX H3MEPEHHSI U BO3-
NEICTBUE HA KUBbIE OPraHU3MBI.

13. [TorynpoBOHUKH, UX MPONLIOE U Oy Ty-
1iee.

14 HeHbioTOHOBCKAS KUIKOCTD

11 kjaacc

1. Ananu3 3¢()eKTUBHOCTH HCIIOIB30BAHUS
sHeprocOeperaroIux JamIl B IIKOJIE U I0OMa.
2. bectipoBoHas Iepeaya SHEPTHH.
BnusiHue MarHuTHBIX Oypb Ha 3J0pPOBbE YeIIO-
BEKa.

3. BausiHue yiabpTpa3ByKOBBIX U 3BYKOBBIX
BOJIH Ha POCT U PAa3BUTHE PACTCHUH.

4. BnustHue 37IeKTPUYECKOro TOKa Ha opra-
HU3M YeJIOBEKa.

5. 3aBUCUMOCTh MacChl BO3/lyXa B KOMHATE OT
TEMIIEPaTypbl U aTMOC(PEPHOTO JaBICHUS.

6. 13 uctopuu OTKpHITHS PaIUOAKTUBHOCTH.
7.I3Mepenne BpeMeHH PeaKkIny OJPOCTKOB U
B3POCIIBIX.

8.HccnenoBanue paguanoHHOTo GoHa y - u3-
Jy4eHHUs Ha NPHycaieOHOM ydacTKe.

9. HccnenoBanue TETIIOMPOBOIHOCTH pa3iIHy-
HBIX MaTepUaoB.

10. UccnenoBanue nryMoBOTO )OHA B IIOME-
IICHUU U Ha YJIHILIEe

11. UcTtopus pa3BUTHS 3JIEKTPUUECKOTO OCBE-
IICHUSI.

12 Kpucrammdeckue u amopdubie Tena. [e-
(eKThI B KpHCTaIax.

13.HacpIeHHbIe M HEHACHIIIEHHBIE TTaPHI.

14 .BnaxHOCTb BO3/1yXa U €€ U3MEpEHHE.
15.CoBpemeHHas 3HEepreTruKa U NepcreKTUBbI



15. O6 onbITHOM OIpeAEICHUH YAEIBbHOMN TEN- €€ Pa3BUTHS.
JIOThI TApOOOPa30BaHMsL BOJIBI.



IV. TEMATUYECKOE INTAHUPOBAHME C OITPEJEJIEHUEM OCHOBHBIX BUJIOB YUYEBHOM
JAEATEJIBHOCTHU OBYYAIOIIUXCS ITPU U3YYEHUU KYPCA ®U3UKU

10 kiacc
Copnepxanue Koisi-Bo | OcHOBHBIE BUJIBI I€ATEIBHOCTH O0YYarOIIUXCS
Pa3zaean! npo- TeMbl, BXOAsIIIIME B IaHHBIN pa3gesa | YacoB
TPaMMBblI
Du3nKa U Owusuka — pyHIaMeHTaIbHas Hayka o | 1 OOBACHATH Ha KOHKPETHBIX IPUMEPAX POJIb U MeCTO (hU3UKH B (HOPMUPOBAHUH COBPEMEHHOW HAYYHOM
€CTeCTBEHHO- npupoze. Metoasl Hay4yHOTO UCCIIe- KapTUHBI MUPA, B PA3BUTUU COBPEMEHHBIX TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIFOJIEN.
HAYYHBI Me- JOBaHUS PU3UUECKUX sBICHUN. Mo- JleMOHCTpHpOBATh Ha MPUMEPAX B3aUMOCBS3b MEXY (DU3UKOH U JPYTUMH €CTECTBEHHBIMU HAyKaMH.
TO/ MO3HAHMA | JEIMpPOBaHUE PU3UUECKUX SABICHUN U BocnponsBoauTh cXxeMy Hay4HOT'O MO3HAHUS, IPUBOJUTH IIPUMEPBI €€ UCIIOJIB30BAHMUS.
NPUPOALI npoueccoB. PU3N4ECKU 3aKOH — JlaBatp orpeeneHue MOHATHN U paclio3HaBaTh UX: MOJIENb, HAYYHAs TUIIOTE3a, (PU3NYECKast BEIUINHA,
rpaHuLbl npumenumoctu. Gusunde- ¢du3nueckoe ABICHUE, HAYUHBIH (aKT, PU3HMUECKUIl 3aKOH, PU3NUECKasi TEOPHUsl, IPUHIIUIT COOTBETCTBHSL.
CKHE TEOPUH U IPUHIINI COOTBET- OO060CHOBBIBaTH HEOOXOIMMOCTh HCIIOJIb30BAHMS MOJIENEH /IJIsl ONUCAaHUs (PU3UIECKUX SBICHHUIA U MPOLIEC-
ctBus. Ponb 1 MecTo ¢pusuku B pop- coB. [IpuBOANUTE IpUMEPHI KOHKPETHBIX SBJIECHUMN, IIPOLIECCOB U MOJEIIEH I UX ONUCAHUS.
MHPOBaHUU COBPEMEHHOM HAYYHOMN [TpuBoauTH MpUMeEpHl GPU3NYECKUX BETUUHH.
KApTHUHBI MUpPA, B IIPAKTUYECKON J1es- dopmynupoBaTh (PU3MUECKUE 3aKOHBL. YKa3bIBaTh T'PAHULIBI TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB.
TEJIBLHOCTH JIIoAeH. Qu3uka u Kyiv- [TpuBOIUTE MpUMEPHI UCTIOIB30BaHUS (PU3NUECKUX 3HAHUM B )KUBOMKCH, ApXUTEKTYpE, 1€KOPATUBHO-
mypa. MIPUKJIIAJHOM UCKYCCTBE, MY3bIKE, CIIOPTE.
Oco3HaBaTh [IEHHOCTh HAYYHOI'O TO3HAHUS MHpPA JJIsl YEJIOBEUECTBA B IIEJIOM M JUISl KaXKJI0TO Y€IOBEKa B
OTJEJIbHOCTH, BAKHOCTh OBJIAJICHUS METOJ0OM HAYYHOT'O MMO3HAHMS IS JOCTHXKEHHS ycIiexa B JJr000M BUJE
MIPAKTUYECKOHN AESITETbHOCTU. | OTOBUTH IPE3EHTALMU U COOOLIEHHUS 110 U3yUYEHHBIM TeMaM (BO3MOXKHbBIE
TEMBI IIPEICTABICHBI B YUeOHUKE)
Mexanuka-30 | Kunemamuka 7 JlaBaTp onpeneneHne MOHATUN: MEXaHUYECKOE ABUKEHHUE, TIOCTYIIATEIbHOE IBUKEHHUE, PABHOMEPHOE JIBH-

Y.

I'paHnLIBI TPUMEHUMOCTH KJIac-
CHYECKOM MeXaHMKH. MexaHn4ecKoe
IBIKeHne. Bakaeime kWuHEMaTH-
YECKUE XAPAKTEPUCTUKH — IIEpEMeE-
HIEHUE, CKOPOCTh, YCKOpeHue. Tpaek-
topus. CKalsspHbIe U BEKTOPHBIC (DU-
3UYeCKre BeIMYUHBI. CHCTEMBI OT-
cuéta. OTHOCUTENBLHOCTh MEXaHHYC-
ckoro aBmkeHus. OCHOBHBIC MOJCIIH
TE€JI U JBH)KECHUIN: PABHOMEPHOE U

JK€HUE, HEPaBHOMEPHOE JIBUYKEHUE, PABHOYCKOPEHHOE ABUKEHUE, IBMKEHHUE 10 OKPY>KHOCTHU C TIOCTOSIH-
HOM CKOPOCTBIO, CHCTEMa OTCUYETa, MaTepUalibHAs TOYKA, TPACKTOPHUSI, ITyTh, IEPEMEIIICHUE, KOOPIUHATA,
MOMEHT BPEMEHU, TPOMEKYTOK BPEMEHHU, CKOPOCTh PABHOMEPHOTO JABUKEHUS, CPEJIHSSI CKOPOCTh, MI'HO-
BEHHAasi CKOPOCTh, YCKOPEHUE, [ICHTPOCTPEMUTEILHOE YCKOPEHUE.

Pacrio3HaBaTh B KOHKPETHBIX CUTYAIIUAX, HAOIOAATh SBICHUS: MEXaHUYECKOE JBUKCHHE, TTOCTYaTeIbHOE
JIBIDKCHHE, PABHOMEPHOE JBIKEHUE, HEPAaBHOMEPHOE JIBIIKEHHE, PABHOYCKOPEHHOE JIBIKEHUE, TBUKEHUE
C YCKOpPEHHEM CBOOOTHOTO MAaJICHUS, IBUKEHHE 10 OKPYKHOCTH C TTOCTOSSHHOM CKOPOCTHIO.
BocnpousBoauTh SIBIEHUS: MEXaHUYECKOE IBUYKEHUE, PABHOMEPHOE IBUKEHHE, HEPABHOMEPHOE JABUKE-
HUE, PABHOYCKOPEHHOE JIBIKEHUE, IBIDKEHUE C YCKOPEHUEM CBOOOHOTO Ta/ICHNUs, ABMKEHUE TIO OKPYXK-
HOCTHU C TIOCTOSTHHON CKOPOCTBIO JJIs KOHKPETHBIX TE.

3ajaBaTh CUCTEMY OTCUETA /Uil ONMCAHUS IBUXKEHUSI KOHKPETHOTO Tea.




PaBHOYCKOPEHHOE MPSMOIIMHENHOE
JBUKECHME. PaBHOMEPHOE IBH)KEHUE
10 OKPYKHOCTH.

JladbopaTopHas padora Ne 1 «Uc-
ClIeZIOBaHUE BM)KEHUS Tema, Opo-
IIEHHOT'O TOPU30HTAJIBHO» (UCCIIEN0-
Banus) T.b

Pacrno3HaBaTh cuTyanuu, B KOTOPBIX TEJIO MOKHO CUATATh MAaTePUAIbHOM TOUKOW. OMHMCHIBATH TPACKTOPUHU
JIBUKEHHS T€JI, BOCIIPOU3BOUTH JBMKEHUE U MIPUBOIUTH IIPU MEPHI TeJl, UMEIOIINX 3aJJaHHYIO0 TPACKTOPHIO
nBrKeHus. OnpenensaTh B KOHKPETHBIX CUTyaluaX 3HAUYCHHUS CKASIPHBIX (PU3MUECKUX BEIMYMH: MOMEHTA
BPEMEHH, TPOMEKYTKA BPEMEHHU, KOOPAUHATHI, TyTH, CPETHEN CKOPOCTH.

HaxonuTs MOAYJb M MPOEKIMU BEKTOPHBIX BEIMYHH, BBIIIOIHATH ICHCTBUS YMHOXKEHHSI HA YUCIIO, CIOXKE-
HUSl, BBIYUTAHUS BEKTOPHBIX BeJIMYUH. OnpeensiTh B KOHKPETHBIX CUTYallMAX HalpaBieHHe, MOIYJIb U
MPOCKIMH BEKTOPHBIX (PU3MUECKUX BEIWYHH: IEPEMEILICHHSI, CKOPOCTH PABHOMEPHOTO IBHYKEHHSI, MTHO-
BEHHOM CKOPOCTH, YCKOPEHHUSI, IEHTPOCTPEMHUTEIBHOTO YCKOPEHUSI.

CkJ1aipIBaTh U BBIYUTATH BEKTOPHI NEPEMEIICHUI U CKOPOCTEH.

'Bb11€NsATh YCTOMUMBEIE TOBTOPSIONINECS CBS3H MEXK/1Y BEIMYMHAMHE, OIMUCHIBAIOIUMEU 'MeXaHu4ecKoe
IBIKeHue. VIcronp30BaTh pa3audHbIe JIEKTPOHHBIE PECYPCHI IS TOCTPOSHHSI SKCIIEPUMEHTAIbHBIX Tpa-
(UKOB M MX 00pabOTKHU. YCTaHABIMBATh (PU3NYECKUM CMBICT KO3 (GUIIMESHTOB MTPONOPIIMOHATBHOCTH B BbI-
SIBIICHHBIX CBSI3SX, B PE3YJIbTATE IMOJIyYaTh HOBBIC (PU3UUECKUE BeTMUUHbL. PaboTaTh B mape, rpyrmie npu
BBITIOJTHEHUH UCCIIEIOBATENIbCKUX 3aaHuil. OLleHuBaTh pealbHOCTh 3HAYCHHH MOIYYSHHBIX (PU3NUECKUX
BennyrH. CTPOUTH rpauK 3aBUCUMOCTH KOOPAMHATH MAaTEPHAILHON TOYKH OT BPEMEHU JBIKEHHS.
OnpenensaTs 1o rpaduky 3aBUCUMOCTH KOOPIMHATBI OT BPEMEHU XapaKTep MEXaHUYECKOTO IBUKEHHUS,
HaYaIbHYIO KOOPJIMHATY, KOOPAWHATY B YKa3aHHBIX MOMEHT BPEMEHHU, H3MEHEHUE KOOPAMHATHI 32 HEKOTO-
PBIi IPOMEKYTOK BPEMEHH, TIPOEKIIMIO CKOPOCTH (TSI PABHOMEPHOTO MIPSIMOJIMHEHHOTO IBUKECHU).
OnpenensaTs 1o rpaduky 3aBUCUMOCTH IMPOEKIIMHA CKOPOCTH OT BPEMEHH XapaKTep MEXaHMYECKOTO JIBUXKE-
HUS, TPOEKITUIO HAYAIbHON CKOPOCTH, MTPOEKITUI0 YCKOPEHHSI, U3MEHEHHE KOOpAuHaThl. OnpeaensiTh 1Mo
rpauKy 3aBUCUMOCTH NPOEKLIUU YCKOPEHHs OT BpEMEHHU XapaKTep MEXaHUYECKOT 0 IBUKEHUS, U3MEHEHHE
MPOEKINH CKOPOCTH 32 OMPEIeIEHHBIN MPOMEKYTOK BPEMEHH | MEPHO/1a 00palIeHNsT B KOHKPETHBIX CUTY-
anusx. Pasnuyare myTh M nepemenieHre, MrHOBEHHYIO M CPETHIOK CKOPOCTH.

W3MepsaTh 3HaUeHUS TIEpeMENICHNUs, Ty TH, KOOPAWHATHI, BPEMEHHU JBIIKEHHSI, MTHOBEHHOH CKOPOCTH, CPe/I-
HEH CKOPOCTH, YCKOPEHHsI, BpEMEHH JIBUKECHUSI.

PaGotath B mape npu BBIIOJHEHUH J1TAOOPATOPHBIX pabOT M MPAKTUYECKUX 3aJaHUM.

3akonwt ounamurxu Horomona

SABnenne nnepuuu. Cuna. Mac-
ca B3aumoneiicrBue ten. MHepuu-
aJlbHAsI CUCTEMA OTCYETa 3aKOHbI Me-
xaHuku Hprotona.

3akoHbl BcemupHOro TAroreHus,
I'yka, cyxoro Tpenus. Cuna TSXKeCTH,
BEC, HEBECOMOCTb.

[laBaTh omnpeneneHue MOHATHI: MHEPLUS, THEPTHOCTh, Macca, CHJIa, PABHOAECHCTBYIOILIAs CHUIIA,
MHepLHaIbHas cucTeMa OTCUYETa, HEeMHepLaibHas cucTeMa OTCUYETa, TeOI[EHTpUYecKas U reIMoLeHTpruYe-
cKas cucteMbl oTcuéra. Pacno3HaBark, HAOMIOIATh SBICHUE HHEPIIUH.

[TpuBOIUTE MpUMEPHI €r0 MPOSBICHHS B KOHKPETHBIX CUTYaIUsX.

@opMynMpOBaTh NEPBbIN, BTOPON U TPETUM 3aKOHBI HbI0TOHA, YCI0BUSA UX IPUMEHUMOCTH.

BBIABIATH yCTOWUMBBIE TOBTOPSIOMIMECS CBSI3U MEXAY YCKOPEHUEM TeJla U JEHCTBYIOIIECH HA HETO CUIJIOMN.
YcranaBiauBaTh GU3NYECKUNA CMBICI KO3 PULIMEHTa TPONIOPLUOHATIBHOCTH B BBISABICHHOMN CBSI3U (BEIMYH-
Ha oOpaTHas Macce Tena). Y CTaHaBJIMBaTh TPETU 3aK0OH HbI0TOHA SKCTIEpUMEHTANIBHO.

[IpuMeHsTh NEPBBI, BTOPOU U TPETHI 3aKOHBI HbIOTOHA TTPU PEIIEHUN PACYETHBIX M IKCIIEPUMEHTAIBHBIX
3aga4. OG0CHOBBIBATh BOZMOKHOCTh IPUMEHEHHUSI BTOPOT'O M TPETHEro 3akoHOB HbI0TOHA B reoreHTpuye-




JlaGoparopHasi padora Ne 2.
«Ha6JIIOI[eHI/Ie MECXaHUYCCKUX ABJIC-
HUH B MHEPIUAIbHBIX U HEMHEPIHU-
AJIBHBIX CUCTEMAX OTCUHETaA» -
HaOJII0/IEHUE SIBJICHUH.

JladopaTopHasi padora Ne 3 «3me-
PCHUC CUJI B MCXAHUKE) - IIPAMBIC
U3MEpEHHUS.

CKOM CHUCTEME OTCUETA.

OnpenensaTh paBHOACHCTBYIONIYIO CUITY ABYX U Ooiiee cuil. OnpenensaTs paBHOICHCTBYIOIIYIO CHITY DKCIIe-
puMeHTanbHO. Ha XoauTh B AONOIHUTENBHON IuTeparype U [lepeuncsaTs BUbI B3aUMOAEH

CTBHUs TEJI U BUJIbI CUJI B ME€XaHuUKe. /laBaTh onpesieseHrne NOHATUI: Cujla TSHKECTH, CUJla YIIPYTOCTH, CHIIa
TpEHUs1, BEC, HEBECOMOCTb, IIEPETPY3Ka, MepBasi KOCMUUYECKasi CKOPOCTh. DOpMyIupOBaTh 3aKOH BCEMHUPHO-
ro TATOTEHUS U YCIOBUS €ro MNPUMEHUMOCTU. HaxoIuTh B TONOJHUTENBHOM IuTepaType u MHTEepHEeTE UH-
dopmaruio 06 OTKpeITHH HEFOTOHOM 3aKOHA BCEeMHPHOTO TATOTEHUS, a TAKKe HH(OPMAIIUIO, TTO3BOJISIO-
LIYI0 PACKPbITh JOTUKY HAy4YHOI'O IMO3HAHUS IPU OTKPHITUH 3aKOHA BCEMHPHOI'O TATOTCHHUS.

[IpuMeHATh 3aKOH BCEMUPHOTO TATOTCHUSI MPU PEIICHUH KOHKPETHBIX 3aj1a4.

HmeTs npeacTaBieHrne 00 MHEPTHOM Macce ¥ rPaBUTALIMOHHON Macce: Ha3bIBaTh WX PA3NIUUUSI U CXOACTBO.
PaccunThIBaTh CHITY TSXKECTH B KOHKPETHBIX CUTYalMsIX. BBIUUCIATE CHITY TSXKECTH U YCKOPEHHE CBOOOI-
HOTO MaJIeHUs Ha IPYTHUX IUIaHeTaX. BeIYHCIsATh yCKOpeHHe CBOOOIHOTO MaJAeHHs Ha Pa3IMYHBIX IIUPOTaX.
Haxonuts B nonosHuTensHOM utepatype u MHTepuere nndopmaiuio o napaMmerpax miaHeT U Jpyrux
HeOecHbIX Tell. PaccuuThIBaTh MEPBYI0 KOCMUYECKYIO CKOPOCTh. Mcnonp30BaTh 3aKOHBI MEXaHUKH JIJIS
0OBSICHEHUS ABUKEHUSI HEOCCHBIX TeNl. BRIUMCIATH BEC TE B KOHKPETHBIX CUTYaIUsX.

Ha3biBaTh CXOACTBO M pa3inuus Beca U CUJIbI TSXKECTU. Pacro3HaBaTh M BOCPOU3BOAUTH COCTOSIHUS TE,
MIPU KOTOPBIX BEC TeJa paBEH CHJIE TSHXKECTH, OOJIbIe WM MeHbIle e€. ONMUChIBaTh U BOCIIPOU3BOJIUTH CO-
CTOSTHUE HEBECOMOCTH Tea. OnpeenaTh Meperpy3Ky Teia Mpu pemeHnu 3aaad. HaxoauTs B 1omoaHu-
TenbHOU muTeparype u MuTepHeTe HHPOPMAIUIO O BIUSHUU HEBECOMOCTH U MIEPETPY3KH Ha OpTraHU3M 4e-
noBeka. [[0TOBUTH Mpe3eHTAIMH U COOOIIECHUSI O TTIOBEACHUH TEJI B YCIOBUSX HEBECOMOCTH, O TIOJIETAX 4e-
JIOBEKA B KOCMOC, O IOCTUKEHUSAX HalIeil CTpaHbl B IOJATOTOBKE KOCMOHABTOB K MOJIETaM B YCIIOBUSIX HEBE-
comoctu. Pacmo3naBathk, BOCIpPOU3BOAUTH M HAOIOIaTh pa3IuyHbie BUIBI AepopManun Teq. Dopmynupo-
BaTh 3aKOH ['yKa, rpaHUIlbl €r0 MPUMEHUMOCTU. BBIUUCIATE M U3MEPATH CUITY YIPYTOCTH, )KECTKOCTD MPY-
KUHBI, )KECTKOCTh CUCTEMBI TIPYKHUH.

HccnenoBaTh 3aBUCUMOCTD CHITBI YIIPYTOCTH OT Je(pOpPMAIINH, BHITIOTHSATH YKCIEPUMEHTAIBHYIO TPOBEPKY
3akoHa ['yka. Pacro3naBaTh, BOCTIPOM3BOAUTH, HAOIIOIATh SIBIICHUS CYXOTO TPEHUS MOKOS, CKOJBKEHUS,
KaueHUsl, IBJICHHE CONTPOTUBIICHUS MPU JBUKEHUHU TeJa B )KUIKOCTH WJIU Tra3e.

N3mepsTh 1 n300paxkaTh TpadaecKu CHITBI TPEHUS TTOKOSI, CKOJIBKECHHUSI, KAUeHHSI, )KUJIKOTO TPEHHUS B KOH-
KpPETHBIX cuTyarusx. Micnons3oBaTh GopMyITy ISl BBIYUCIEHUS CHITBI TPEHUS CKOJIbKEHUS TIPU PEIICHUU
3a/1a4. BEISBISATE SKCIEPUMEHTAIBHO BETUYMHBI, OT KOTOPBIX 3aBUCUT CHJIa TPEHUS CKOJIbXKeHUs. M3me-
PATH CUJTY TSDKECTU, CUITYy YIPYTOCTH, BEC T€Ja, CUITY TPEHUS, YTMHEHUE IPYKUHBL. OnpenensTh ¢ TOMO-
b0 KOCBEHHBIX U3MEPEHUHN KECTKOCTh MPYKUHBI, KOA(D(PUIIMEHT TpeHUs CKOJbkeHus. PaboTaTh B mape
MIPU BBINOJHEHUHU MTPAKTUYECKHUX 3a/IaHUM.

3axonwl COXPDAHeRuxs

Nmnynbc MmaTepuanbHOM TOYKH
U cucteMbl. I3MeHenne u COXpaHe-

JlaBaTh omnpeneneHue NOHATHI: UMITYyJIbC MaTEPUATILHON TOUKH, UMITYJIBC CHJIBL, UMITYJIC CUCTEMBI TEI,
3aMKHYTasl CUCTEMA TEJl, PEAKTUBHOE JBUKEHHE, PEAKTUBHAsI CHUJIA.

Pacnio3naBaTh, BOCIIPOU3BOIUTH, HAOMIOAATH YIIPYTUE U HEYIPYTHe CTOJKHOBEHUS Tell, peaKTUBHOE JIBH-
eHue. HaxoauTh B KOHKPETHOM CUTyally 3HAUYEHUSI UMITYJIbCa MATEPHUAJIbHON TOUKH M UMITYJIbCA CUJIBL.




HUC UMITYJIbCA. Hcnonns3oBaHue 3a- q)OpMyJII/IPOBaTB 3aKOH COXpaHCHUA UMITYJIbCA, I'PAaHUIBI €0 IPUMCHUMOCTH.

KOHOB MEXaHUKH JUIsl 0OBSICHEHUS CocTaBiATh ypaBHEHHUs], ONIMCHIBAIOLINE 3aKOH COXPAHEHHS UMITYJIbCa B KOHKPETHOU CUTYALINH.
JIBYDKEHUS] HEOSCHBIX TeJ U JJIS pas- Haxonuts, HCIIOIB3Ysl COCTABICHHOE YPABHEHUE, HEU3BECTHBIC BEIMYUHBI.
BUTHUSI KOCMUYECKUX UCCIICJOBAHUMN. Co3znaBath cUTyaluu, B KOTOPBIX MIPOSBIIAETCS 3aKOH COXPAHEHUS UMITYJIbCA.
Mexanuyeckas SQHEprusi CucTe- CocTaBisTh IpU pELICHUHN 3a]1a4 YPABHEHUS C YUETOM PEAKTUBHOM CHJIBL.
MBI TeJl. 3aKOH COXPaHCHMsI MEXaHU- Haxonuth B 1onosHuTENbHOM IuTepaType U MIHTepHeTe nH(OpMaIHIO 110 3aJaHHOH TeMe.
yeckoil sneprun. Pabota cuiel. Pabo- ["'0TOBUTH Mpe3eHTAUHU U COOOLICHHUS IO U3 YYCHHBIM TeMaM (BO3MOXKHbIE TEMBI IIPEICTAB JICHBI B yUeOHU-
Ta CUJIBI TSHKECTU U CUJIBI YIIPYTOCTH. Ke).
MontHocTs. JlaBaTh omnpeneneHue NOHATHI: paboTa CUIIbI, MOILIHOCTb, KHHETUYECKasl SHEPIUsl, TOTEHLIMAIbHAas SHEPrus,

IIOJIHAsL MEXaHUYECKas SHEPrus, U30JIUPOBAHHAs CUCTEMA, KOHCEPBATUBHAs CHJIA.

BbIuuciiaTe B KOHKPETHOH CUTYyalluy 3HaYeHHUS (PU3UYECKUX BEIMYHUH: PAaOOTHI CHIIBI, PA0OTHI CHITBI TSIXKE-
CTH, pPaOOTBI CHJIbI YIIPYTOCTH, paOOThI CUJIbI TPEHUS, MOIIIHOCTH, KHHETUYECKOH SHEPruH, -U3MEHEHUS KU-
HETUYECKON YHEPTUHU, TOTCHIIUAIBHOW SHEPTUH TEJI B IPABUTALMOHHOM I10JIE, TIOTEHIIMAIbHON SJHEPIUU
ynpyro 1epopMHUPOBAHHOIO Tella, MOJHOW MEXaHUUECKOW SHEPIUH.

CocTaBisiTh ypaBHEHHUsI, CBA3BIBAOLINE PAa0OTy CUJIBI, JEHCTBYIOLIEH Ha TE€JI0 B KOHKPETHON CUTYallUH, C
U3MEHEHUEM KMHETUYECKOU JHEPIUH Tea.

Haxonuts, HCIIOIB3ysl COCTABIEHHOE YPABHEHNE, HEU3BECTHBIE BEINYNHBI.

@opMyIHMpPOBATH 3aKOH COXPAHEHUS ITOJIHOM MEXaHUYECKON YHEPTUH, HAa3bIBATh IPAHUILIBI €T0 IIPUMEHHMO-
cti. COCTaBIATh YpaBHEHUS, ONTUCBIBAIOINE 3aKOH COXPAHEHUs MTOJIHOM MEXaHUYECKON SHEPTHH,
["'0TOBUTH NMpe3eHTAIMH U COOOIIEHNS O MOIETax YeIoBeKa B KOCMOC, O IOCTH)KEHUSX Halllel CTpaHbI B
OCBOCHMH KOCMHMYECKOI'0 IPOCTPAHCTBA. BBHIMOTHATH JOMOIHUTEIBHBIE HCCIIE0BATENILCKUE PAOOTHI IO
M3Y4YEHHBIM TeMaM (BO3MOXKHbIE TEMBI NPECTaBIEHbI B yueOHuKe. PaboTaTh B ape Wiy rpymine npH Bbl-
MIOJIHCHUM NIPAKTUYECKUX 3aaHui. JlaBaTh ONpPENEICHUE TIOHATUI: YIII0BOE YCKOPEHUE, MOMEHT CHIIBI,
MOMEHT MHEPIMH TBEPAOIO Tesla, MOMEHT UMITYJIbCa, KHHETUYECKask YHeprHsi a0COIIOTHO TBEPOTO Tea.
BbIuuciiaTe B KOHKPETHOM cuTyaluy 3Ha4YeHHus (PU3NYECKUX BEIMYMH: YTJIOBOTO YCKOPEHHs,, MOMEHTA CH-
JIbl, MOMEHTA HHEPLMHU TBEPAOIO TEJIA, MOMEHTA UMITYJIbCA, KHHETHYECKOW SHEPTUH TBEPIOIO Tea.
CocTaBisITh OCHOBHOE YpaBHEHHUE IMHAMUKH BpaIlaTEIbHOIO JBMKEHHS B KOHKpeTHON cuTyanuu. Onpe-
JIENSATh, UCIIOJIB3YsI COCTAB JIEHHOE YPAaBHEHHE, HEN3BECTHBIE BEIIMYHHBI.

@opMyIHMpOBATH 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA, YCIOBUS €r0 IPUMEHUMOCTH.

CocTaBiATh ypaBHEHHE, OMCHIBAIOIINE 3aKOH COXPAHEHHSI MOMEHTA UMITYJIbCa, B KOHKPETHON CUTYallUH.
OnpenensiTs, UCIOJIb3Ysl COCTABIEHHOE YPAaBHEHUE, HEU3BECTHBIC BEIIMUNHBI.

Co3znaBate cUTyanuu, B KOTOPBIX MIPOSABIIAETCS 3aKOH COXPAHEHN MOMEHTA UMITYJIbCA.

HaxonuTh B 10OMONHUTENBHOH JIuTepaType U MIHTepHeTe nH(OpMAIHIO O MpUMepax MPaKTUYECKOTO MpH-
MEHEHHs 3aKOHA COXPaHEHHUs UMITYJIbCa, O TUPOCKOIIE.

Bpawamenvnoe ouoicenue 2 JlaBaThb onpeneneHre MOHATUI: YIIIOBOE YCKOPEHHE, MOMEHT CHJIbI, MOMEHT UHEPLIUHU TBEPIOIO TejIa, MO-
JluHamuKa BpamaTeIbHOTO MEHT UMIIYJIbCa, KHHETUYECKask SHEPIus a0COIOTHO TBEPIOIO Tea.
JBYDKEHUS aOCOJIOTHO TBEPIOTO Te- BbIuuciiaTh B KOHKPETHOM CUTYyalluy 3HaYeHNUs (PU3NYECKUX BEJMYMH: YTJIOBOTO YCKOPEHUs,, MOMEHTA CH-




Ja.

JIbl, MOMEHTa UHEPLUHU TBEPAOIO TeIa, MOMEHTA UMITYJIbCa, KHHETUYECKOW SHEPTUH TBEPAOIO TEa.
CocTaBnATh OCHOBHOE YpaBHEHHUE TUHAMUKU

BpalllaTeIbHOIO ABMKEHUS B KOHKPETHOM cuTyauuu. OnpenensTh, UCIOJb3Ys COCTaB JICHHOE YpaBHEHHUE,
HEU3BECTHBIC BEJINYHHBI.

@opMyIMpPOBATH 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA, YCIOBUS €r0 IPUMEHUMOCTH.

CocraBiATh ypaBHEHHE, ONIMCHIBAIOLINE 3aKOH COXPAaHEHHSI MOMEHTA UMITYJIbCA, B KOHKPETHON CUTYyalUu.
OnpenensiTs, UCII0JIb3Ys COCTABIEHHOE YPAaBHEHUE, HEU3BECTHBIC BEIMUNHBI.

Co3znaBaTh CUTyaluu, B KOTOPBIX MIPOSABIIAETCS 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCA.

HaxonuTs B TomoNHUTENBHOHN JInTepaType u MHTEepHETE HH(OPMAIIHIO O TPUMEpax MPaKTUIECKOTO MPH-
MEHEHMS 3aKOHA COXPAaHEHUs UMITYJIbCa, O THPOCKOIIE.

Cmamuka

PaBHOBECHE MaTepUaIbHOMN TOY-
KM M TBEPJIOTO TeJa. Y CIOBUS PABHO-
Becusi. MOMEHT CHUJIBL.

PaBHOBeCHE KUIKOCTH U rasa.
JIBH>KEHUE KUJIKOCTEN U Ta30B.

JlaBaTh ompeneneHue MOHATHI: paBHOBECHE, yCTOMYMBOE paBHOBECHE, HEYCTOMUNBOE paBHOBECHUE, Oe3pas-
JMYHOE PaBHOBECHUE, IIJIEUO CHJIbI, MOMEHT CHJIbI.

HaxoauTb B KOHKPETHOM CUTYyalluy 3HAYEHUS I1JIeda CUJIbl, MOMEHTA CHUJIBI.

[TepeuncnsaTs ycaoBUs paBHOBECHS MaTepHalIbHON TOUKHU U TBEPAOro Tena. CoCTaBIsATh ypaBHEHUs, OIU-
CBIBAIOIIIME YCIOBUS paBHOBECHS, B KOHKPETHBIX cUTyalusax. OnpeaensiTh, UCIOIb3Ysl COCTABIEHHOE ypaB-
HEHUE, HEN3BECTHBIE BEINYNHBI.

Pacnio3znaBaTh, BOCIIPOU3BOUTH U HAOIIOAATh Pa3INuHbIE BUbI PABHOBECHS TEIl.

N3MepsaTh crily ¢ TOMOIIBIO PYKUHHOTO IMHAMOMETpa U LU(POBOro JaTYMKa CUJIbI, U3MEPATH IJIEUO CH-
nbl. PaboTaTh B mape, rpyIine npy BBIIOJHEHUH NMPAKTUYECKUX 3aJaHUM.

HaxonuTh B 10MONHUTENBHOM JIuTepaType U MIHTepHeTe nH(pOpMAIHIO O 3HAYEHUN CTATUKU B CTPOUTEIIb-
CTBE, TEXHUKE, ObITY, 00bsICHEHHE (DOPMBI 1 pa3MepPOB 0OBEKTOB PUPO/IbL. [ 0OTOBUTH Mpe3eHTaluH U CO-
0OI1eHUs, BBIIOJIHATH UCCIIEI0BaTeIbCKUE Pa0OTHI 10 33/laHHBIM TEMaM.

PaGoraTh B nape npu BBIIOJHEHUH JJaOOPaTOPHOM pabOTHI.

JlaBaTh ompeneneHue NOHATHI: HEC)KUMAEMast )KUJKOCTh, PABHOBECHE KHUIKOCTHU U Ia3a, THIPOCTaTHIECKOE
JaBJeHHE, JaMUHApHOE TeUeHue, TypOyIeHTHOe TedeHue. Pacro3HaBaTh, BOCIIPOU3BOIUTE U HAOIIOAATh
JaMHUHApHOE U TypOyJIeHTHOE TeUeHUEe KUAKOCTH. HaXoAnuTh B KOHKPETHOM CUTYyalluy 3HAYCHUS JaBICHUS
B MOKOSIIENCS )KUAKOCTU nin raze. DopmynupoBath 3akoH [lackais.

[TpumensTs 3axkoH [lackans 11t 00BsSCHEHNS THAPOCTATHUECKOTO MapaoKca, A1 00bICHEHHS TPUHITUIIA
JENCTBUS THAPABINYECKOTO MPecca U BBIUMCIICHHSI TapaMeTpPOB Mpecca.

dopmynupoBaTh 3akoH Apxumena. [Ipu MeHATh 3ak0oH ApXuMmesa Ajs pelieHus 3a1a4. PaccunToIBaTh
IUIOTHOCTD TeJa IO €ro MOBEACHUIO B KUAKOCTH. OnpeensiTh BO3SMOXKHOCTD IIaBaHUS Tefa.

CocraBmsaTh ypaBHeHHE bepHYIUIM B KOHKPETHBIX cUTyalusax. OnpeneisaTh, UCIO0JIb3Ysl COCTaBIEHHOE
ypaBHEHHE, HEU3BECTHBIE BEIMYMHBL. [IpUBOANTE MpUMEPHI, WIUTFOCTPUPYIOLIUE BHIIIOJIHEHUE YPAaBHEHUS
bepuymnu. [IpumensaTs ypaBHeHue bepHyu 1uis onucaHus BMXKEHUS KUAKOCTH B PACTEHHUSX U KUBBIX
OpraHu3Max




Konebanusa u BoHBI

Mexannueckue KoyieOaHus ¥ BOJTHBIL.
[IpeBparenus 3Hepruu npu Kojaebda-
HUSAX. DHEPTrusi BOJIHBI.

JladopaTopnas padora Ned «3me-
pEeHHEe YCKOpeHHUs: CBOOOAHOTO Majie-
HUS»- KOCBEHHbBIE U3MEPEHUS

KonTpoubnas padora Ne 1 o teme:
«Mexanuxay

OOBsACHATH Mpolece KoeOaHUi MasiTHUKA; aHATU3UPOBATh YCIIOBHSI BOSHUKHOBEHHUSI CBOOOJHBIX Kosieha-
HHUI MaTeMaTH4ecKOro 1 Npy>KUHHOTO

MasiTHHKA; HAOJIOAATh pa3HbIe BUBI KOJIeOaHUIl; CpaBHUBATH CBOOOHBIC U BBIHYKICHHbBIE KOJICOAHMS;
OIMCHIBATH SIBJICHHE PE30HAHCA; IPUMEHSITh NOJTYYCHHbIC 3HAHUS K PEIICHUIO 33/1a4.

Moaexyasip-
Has Gpu3uKa U
TepMOANHAMH-
Ka.- 18 4.

OcHo8bl MONEKYNAPHO- KUHemuYe-
CKoll meopuu

MoJteKyIspHO-KHHETHIECKAs
teopust (MKT) ctpoenus BemiecTsa u
€€ IKCIIEPUMEHTAIbHBIE I0Ka3aTeb-
ctBa. TennoBoe paBHOBecue. AGco-
JIOTHAs TEMIIEpaTypa Kak Mepa Cpei-
HEell KWHEeTUYeCKON YHEPTUH TEIIOBO-
T'O JIBHKCHHSI YaCTHII BemecTBa. Mo-
JIeNb WaealbHOTOo rasa. Jlapienue ra-
3a.

JlaBatb ornpejeneHue NOHATUN: TEIJIOBbIE SABJICHUS, MAKPOCKOIIMYECKHE Tella, TEIIOBOE IBUXKEHHE, Opo-
YHOBCKOE JBMO)KEHUE, TP PY3Hst, OTHOCUTEIbHAS MOJIEKYJIIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJISIpHAs
Macca, MOJIEKyJla, Macca MOJIEKYJIbI, CKOPOCTb JBMKCHMSI MOJIEKYJIbI, CPEIHSAS KUHETUYECKas

SHEPrHsl MOJIEKYJIbI, CUJIbl B3aUMOAEUCTBUS MOJIEKYJI, UJI€ANIbHBIN a3, MUKPOCKOIINYECKUE MTapaMeTpPhI,
MaKpOCKOIMYECKHE apaMeTphl, 1aBJICHUE Ta3a, a0COIOTHAs TEMIIepaTypa, TeMJI0BOE PaBHOBECHE, MKT.
[lepeuncnaTb MUKpOCKOMMUYECKHE U MAaKPOCKOIIMYECKHUE MMapaMeTpsl rasa. llepeuncisate OCHOBHBIE 110JIO-
xenus M KT, npuBoanuTE MpuUMepsl, pe3yJibTaTbl HA0JIIOICHUH U ONTUCHIBATh SKCIIEPUMEHTHI, JOKa3bIBaIO-
II1€ UX CTpaBeAJINBOCTh.Pacio3HaBaTh U OMMCHIBATH SIBJICHUS: TEIIJIOBOE JIBH)KEHUE, OPOYHOBCKOE JIBUKE-
Hue, 1M dy3usa. Bocnpon3BoauTh U 00BSICHSTH OIBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CKOPOCTH TUd-
(dy3un OT TeMIEPaTyphl U arperaTHOTO COCTOsIHUS BeniecTBa. Habmoaats nuddys3uio B )KUIKOCTSIX U Ta-
3ax.

Hcnonp30BaTh MoydeHHbIE HA YPOKaX XUMHUH YMEHHS ONPeNesTh 3HAaU€HUsI OTHOCUTENbHON MOJIEKYJIsIp-
HOW Macchl, MOJISIPHOM Macchl, KOJIMYECTBA BEIIECTBA, MACCHl MOJIEKYJIbI, (POPMYIHPOBaTh PU3MUECKUI
CMBICJT TIOCTOSTHHOM ABOTAJIpO.

OnuceIBaTh METO/IbI OIIPENIENEHUS Pa3MEPOB MOJIEKYJI, CKOPOCTH MOJIEKYIL.

OuenuBath pazmep MoJiekysbl. OOBSCHATH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSIHUM BelllecTBa Ha OC-
HoBe MKT. Co3/1aBaTh KOMIIBIOTEPHBIE MO TEIUIOBOTO JABMKEHHS, OPOYHOBCKOT'O IBUKEHUS, SIBICHUS
muddy3un B TBEPIBIX, )KUIKUX U ra3000pa3HbIX Tenax, onbiTa [leppeHa.

Omnpenensats rpaHulibl €€ IpuMeHMMOocTH. CocTaBisaTh 0cHOBHOE ypaBHeHne MKT nzieanpHOro raza B KOH-
KpeTHOU cuTyanuu. OnpeneisaTs, UCIO0Jb3ys COCTABICHHOE YPAaBHEHHUE, HEU3BECTHBIC BEINYMHBI.
CocTaBisTh ypaBHEHHE, CBA3BIBAIOLIEE JIaBJICHUE UICAIBHOIO I'a3a CO CPEHEN KHHETUUECKON PHEPIUEH
MOJIEKYJI, B KOHKPETHOU cuTyauuu. OnpeneinsarTs, NCIoNb3ysl COCTABICHHOE YPaBHECHHUE, HEU3BECTHBIC BE-
mnuuHbl. ONUCHIBaThH CIIOCOOBI M3MepeHust Temneparypbl. CpaBHuBaTh mkansl Kenassuna u Llenscus.
CocTaBisTh ypaBHEHHE, CBSI3bIBAIOLIEE A0COMIOTHYIO TEMIIEPATYPy UAEAIBHOIO ra3a co cpeiHeil KHHETH-




4eCKOW PHEPrueil MOJIEeKyJl, B KOHKPETHOH cutyanuu. OnpenensaTh, UCIONb3Ys COCTABIEHHOE YPAaBHEHHUE,
HEU3BECTHbIE BEJIMUUHBI.

Ypaenenue COCMOAHUA

VYpaBHEeHUE COCTOSIHUS UACATBHOTO
rasa.

VYpaBaenue MeneneeBa—
Kunaneiipona

JladopaTopnas padora Ne 5 «Uc-
CJIeZIOBaHUE U30IPOIIECCOB-
uccnenoBanus ( MccnenoBanue 3aKko-
Ha [eii-JIroccaka)

CocTaBiATh ypaBHEHHUE, CBA3BIBAIOIIEE JaBICHUE UACATBHOTO ra3a ¢ aOCOJIOTHOM TeMITepaTypoi, B KOH-
KpeTHOM cutyanuu. OnpeaensaTh, UCIO0Jb3Ys COCTABICHHOE YPAaBHEHHE, HEU3BECTHBIC BETUUNHBI.
N3mepsTh TeMneparypy KUIKOCTH, Ta3a KUAKOCTHBIMUA U IU(PPOBBIMU TEPMOMETPAMH.

PaGoTtaTh B mape, rpyIine rnpu BbIIOJHEHUU TPAKTUYECKUX 3a1aHUM.

HaxonuTth B 1ONOJIHUTENBLHOM uTepaType U HTepHETe CBECHUS 110 UICTOPUHU PA3BUTHS aTOMUCTHUYECKON
TEOPHUH CTPOEHUS BEILIECTBA.

CocTaBiATh ypaBHEHUE COCTOSIHUS UCAIBHOIO raza u ypaBHeHue MeHnieneeBa-Knanelipona B KOHKpETHON
CUTyalluu. BEIYHUCIIATD, UCTIONIB3YST COCTABICHHOE YpaBHEHUE, HEM3BECTHBIC BETUUMHBI.

Pacro3HaBaTh 1 OMMCHIBATH M30IPOLIECCHI B UCATBHOM rase.

[TporHo3upoBaTh 0COOCHHOCTH MTPOTEKAHUS U30IPOIECCOB B UCATLHOM ra3e Ha OCHOBE YPaBHEHHUI COCTO-
STHUS WjIealIbHOTO Ta3a 1 MenaeneeBa- Knanelipona.

OOGOCHOBBIBaTh M OTCTAWBATH CBOM MPEITOJIOKECHUSI.

dopMyIUpPOBAThH Ta30BbIE 3aKOHBI U ONPEAETSATh TPAHUIIBI UX TPUMEHUMOCTH.

CocTaBiaTh ypaBHEHUS ISl UX OMUCAHUS. BBIUUCIATE, MCTIONIB3YS COCTABIICHHOE YpaBHEHUE, HEU3BECTHBIC
BennuuHbl. [IpenctaBisaTh B Buae rpadukoB U30XOPHBINA, N300apHBIA U H30TEPMHUYECKHI MPOIIECCHI.
Ornpenensts Mo rpagukaM xapakTep mporecc a

¥ MakpormnapameTpbl ueanbHoOro rasza. MccienoBaTe SKCIIEPUMEHTAIEHO 3aBUCHMOCTH MEXK/Ty MaKkpormapa-
MeTpaMU MIPH U30Ipolieccax B raze. M3aMepsTh JaBieHre BO3yXa MaHOMETpaMH U HU(POBBIMU JaTYMKAMU
JIaBJIEHUS ra3a, TEMIIepaTypy rasa - )KUJKOCTHBIMU TEPMOMETPAMU U IU(PPOBBIMU TEMIIEPATYPHBIMU JaT-
YHKaMH, 00bEM Tasa - ¢ TOMOIIbI0 ciiibhoHa. PaboTate B mape, rpymre npHu BHIMOJIHEHUH MPAKTHUECKUX
3aganuil. Haxonute B tureparype u MHTepHETE HHPOpMAIIHIO MO 3aJaHHON TEME.

['OTOBUTH MpE3eHTAIH U COOOIICHHUS M0 U3YUYEHHBIM TeMaM (BO3MOKHBIE TEMBI IIPEJICTaB JICHBI B YUeOHU-
ke). [IpuMeHsaTh MOJIeNTh HICATLHOTO Ta3a JUIsl ONMCAHUSI TIOBEICHUSI peabHBIX Ta30B.

B3aummnoie npeepawienusn scuoko-
cmu u 2aza

ArperaTHbl€ COCTOSIHMSI BELLIECTBA.
Mopnenb ctpoenus xuakocren. Kpu-
CTaJuIMYecKHe U aMop(HBIE Tena.

JIaBaTB onpeneneHHe HOHS[TI/II\/IIZ I/ICHapeHI/IC, KOHIACHCAIUs1, KUIICHUE, TMHAMHYECKOC paBHOBeCI/Ie, HaCbI-
IICHHBIN Tap, HEHACHIIIEHHBIN Map, KpUTHYecKas TeMIepaTrypa, TeMIeparypa KUIeHus, abCOTIOTHAsT BIIaXK-
HOCTb BO3/lyXa, MaplraibHOE JaBJICHUE, OTHOCUTENIbHAS BIIAXKHOCTh BO3/1yXa, TOUKA POCHI.

Pacnio3naBaTh, BOCIIPOU3BOIUTE, HAOMIOAATh SBIICHUS: HCTIApEHUE, KOHICHCAIIHSI, KHUIICHHUE.

OnuceIBaTh CBOMCTBA HACKIIIEHHOTO Mapa.

Co3naBaTh KOMIIBIOTEPHBIE MOJIENN JUHAMUYECKOTO PAaBHOBECHS.

N3MepAaTh BIa)HOCTh BO3yXa C MOMOILBIO TUTPOMETPA U nicuXxpoMeTpa. ONUCHIBATH YCTPOUCTBO THTPO-
METpa U IICUXPOMETPA.

OnpenensaTh OTHOCUTENBHYIO BIQKHOCTD 110 TICUXPOMETPUIECKON TaOuIIe.

OHpeIICHHTB aGCOJIIOTHYIO BJIAKHOCTH Bosnyxa, napunaanoe JaBJICHHUC, OTHOCI/ITG.HBHyIO BJIAKHOCTBH BO3-
JlyXa, TOYKY pOChI B KOHKPETHBIX CUTYaIlUSIX.




Haxoauts B muteparype u MHTEpHETE MHDOPMAIIHMIO, TOTOBUTH MPE3CHTAIIUU M COOOIICHHMSI O BITHSIHAH
BJI&JKHOCTH BO3/lyXa Ha IIPOLIECCHI )KU3HEAECATEIbHOCTH YEJIOBEKA.

[TepeuncnsTe CBOMCTBA )KUIKOCTU U OOBSICHITH UX C IIOMOLIbIO MOJETIH CTPOCHHUS XKUJIKOCTH, CO3JAHHOM
Ha OCHOBE MKT. JlaBaTh orpeeneHue MOHsITHI: CHila TOBEPXHOCTHOTO HATSHKEHUS, KO (UIIEHT MOBEPX-
HOCTHOT'O HaTSDKEHUS, IIOBEPXHOCTHAs dHEprusd. PacriosHaBaTh 1 BOCIIPOU3BOIUTH IIPUMEPBI IPOSBICHUS
JeMCTBUS CHIIBI TOBEPXHOCTHOTO HATsHKEHHsI. OnpeiessiTh CUITy IIOBEPXHOCTHOTO HATSHKEHUs, KO PUIH-
€HT IIOBEPXHOCTHOI'O HATSKCHUSA, IIOBEPXHOCTHYIO SHEPTHUIO )KUIKOCTU B KOHKPETHBIX CUTYaLUsX.
Pa3znuyarh cMaduBaroniyie 1 He CMauyMBaIOLIUE TTIOBEPXHOCTh )KUJIKOCTH. OOBICHATH IPUUHMHY JIBHKEHUS
KHUJIKOCTH MO KAIMJIIPHBIM TpyOKkaM. PaccuuThIBaTh BHICOTY HOJAHATHS (OIYCKAaHUs) )KUAKOCTH MO KaIluiI-
msipy. Haxonuts B muteparype u HTepHETEe MH(GOPMALHIO, TOTOBUTH NMPE3CHTALMN U COOOIICHHUS O TIPOSIB-
JICHUM JIEHCTBUS CHJIbI IOBEPXHOCTHOIO HATSDKEHUS B KUBOU Npupoae. Ha3zpiBaTh cXo1cTBa U pa3indus
TBEPIBIX TEJ, aMOP(HBIX Tel, )KUAKUX KPHCTAILIIOB.

[TepeuncnsaTs cBoMcTBA TBEPABIX TN M OOBACHATH UX C IIOMOIIBIO MOJIENTU CTPOCHHUS.

JleMOoHCTpHpPOBAaTh 0COOCHHOCTH CTPOSHHSI KPUCTAIUIMIECKUX M aMOP(GHBIX TBEPIIBIX TEJ, UCTIONB3YS 00b-
E€MHBIE MOJEIN KPUCTAILIOB. IIpMBOAUTE IPUMEPHI IPOLECCOB, IOATBEPKAAIOIIUX CXOACTBO U pa3jInyusl
CBOICTB KPUCTAUINYECKUX U aMOP(HBIX TBEPABIX TEIl.

Haxonute B IHTEpHETE U JONOIHUTEIBHON IUTEPATYPE CBEAEHUS O CBOMCTBAX U IPUMEHEHUH KPUCTAIUIN-
YECKUX U aMOp(HBIX MaTeprasaoB. ['0OTOBUTH Mpe3eHTaIlMN U COOOIIEHUS [0 U3YUYEHHBIM TeMaM (BO3MOX-
HbIE€ TEMBI [TPEJICTABJICHBI B YUEOHHKE).




OcHogbl mepmoOuHamuKu

Buytpennsist sneprus. Pabora u
TeruIonepeiadya Kak crocoObl n3Me-
HEHUs BHYTpeHHelU sHepruu. IlepBbiil
3aKOH TepMoanHamuku. HeoGpatu-
MOCTB TEIUIOBBIX IpoueccoB. IIpun-
LMIIBI JEMCTBYSI TEIJIOBBIX MALIMH.

JladopaTopHasi padora Ne 6 «3me-
pEHME yIEIbHOUN TETIOTHI IJIABJICHUS
Jba- KOCBEHHBIE U3MEPEHUS)

KonTpoasnas padora Ne 2 o teme:
«Monexynapunas guzuxay

JaBatb onpeneneHre MOHATUN: TEPMOIMHAMHUYECKAsi CUCTEMA, U30JIMPOBAHHAS TEPMOJUHAMUYECKAS CH-
CTEMa, pABHOBECHOE COCTOSIHUE, TEPMOJIMHAMUYECKHI POLECC, BHYTPEHHSIS] SHEPTUs, BHYTPEHHSS SHEP-
TUsl UJeANBHOTO ra3a, TeII0EMKOCTh, KOJIMYECTBO TEIJIOTHI, Y/IedbHasl TEIJI0Ta IJIaBJICHUs, yIebHas Tell-
J0Ta napooOpa3oBaHusl, yAeIbHas TEIUIOTa CrOPaHus TOIUIMBA, paboTa B TEPMOJUHAMUKE, alna0aTHBIN
MPOIIECC, 0OPATUMBIN MTPOIECC, HEOOPATUMBIN TIPOIECC, HarpeBaTelb, XOJIOAUILHUK, padouee Teo, TEIIo-
Boi niBuratens, KIIJ[ teruioBoro asurarens. Pacno3HaBaTh TEpMOJIUHAMUYECKYIO CUCTEMY,
XapaKTEepHU30BaTh €€ COCTOSHHUE U MPOIIECChl U3MEHEHUS COCTOSIHUS. [[prBOIUTE MpUMEPHI TEPMOMHAMHU-
YEeCKUX CUCTEM M3 Kypca OMOJIOTHH, XapaKTepU30BaTh UX, OMUCHIBATh U3MEHEHUS COCTOSHUM.

OnuceIBaTh CIIOCOOBI U3MEHEHUSI COCTOSTHUS TEPMOIMHAMUYIECCKON CUCTEMBI ITyTEM COBEPIIICHHSI MEXaHH-
yeckoii paboTsl U npu Temonepenaade. CocTaBisTh ypaBHEHUE TEILIOBOrO OalaHca B KOHKPETHON CHUTYa-
MU. BBIYUCIISTH, UCTIONB3YS COCTABICHHOE YPAaBHEHUE, HEU3BECTHBIC BEJIMUUHBI.

Pacnio3znaBath ¢azoBbie Mepexo/ibl IEPBOTO POJa U COCTABIATh YpaBHEHHUS s pa30BBIX MepexooB. Bol-
YUCJISITh, UCTIONB3YS COCTaB JICHHBIC YPABHEHUSI, HEU3BECTHBIC BEIIMUNHBI.

Onpenenars 3HaYeHUs1 BHYTPEHHEN SHEPTrUU UACAIBHOIO ra3a, U3MEHEHNUE BHYTPEHHEN SHEPTrUU UACalIbHO-
ro ra3a, paboThl HACATBLHOTO ra3a, padoThl Hal UACATHLHBIM I'a30M, KOJUYECTBA TEIUIOTHI B KOHKPETHBIX CH-
Tyauusx.

Ornpenensts 3HaueHUE PadOTHI UICATHHOTO Ta3a Mo rpaduKy 3aBUCUMOCTH JIABJICHHS OT 00bEMa MPHU U30-
OapHOM TIpoIiecce.

OnuceIBaTh FTeOMETPUUECKUI CMBICT paOOThI U PACCUUTHIBATH €€ 3HAaYCHHE 0 TPaUKy 3aBUCUMOCTH JaB-
JICHUS UJICaTBHOTO Ta3a 0T 00bEMa.

®opMyIHpPOBATH MEPBHIN 3aKOH TEPMOJAMHAMUKH.

CocTaBiaTh ypaBHEHHUE, OMTMCHIBAIOIIEE TIEPBBIA 3aKOH TEPMOJMHAMUKH, B KOHKPETHBIX CUTYAIUAX JIJIs
M30IPOIIECCOB B HICAILHOM Ta3e.

BrraucisTe, HCNIONB3Ys COCTABIEHHOE YPAaBHEHHE, HEU3BECTHHIE BEITMYUHBI.

Pasnuyars oOpaTumbie U HeoOpaTUMBbIe mporiecchl. [loaTBepkIaTh MpuMepaMu HeOOPATUMOCTh TETLIOBBIX
MIPOIIECCOB.

®opMyTUpOBaTH BTOPOU 3aKOH TEPMOJUHAMHKH, Ha3bIBATh TPAHUIIBI €T0 IPUMEHUMOCTH, OOBSICHATH €r0
cTaTUCTUYeCKui xapakrep. [I[puBoIuTh MpUMEPHI TEIJIOBBIX ABUTATEINICH, BBIACIATH B IPUMEPAaX OCHOBHBIC
YacTH JIBUTaTeNed, ONKUCHIBATH MPUHIIMIT IEHCTBHUSL.

Beruucnare 3nauenus KIIJ[ rermoBoro asurareins B KOHKpETHbIX cuTyanusax. Onpenensats 3HadeHns KIT/
TEIUIOBOTO JABHUTaTels, paboTaromiero mo nukiry KapHo, B KOHKPETHBIX CUTYaIUsX.

["'0TOBUTH Mpe3eHTAIH U COOOIIEHHUS [0 U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBI MPECTABICHBI B yUeOHU-
ke). Co3gaBaTh KOMITBIOTEPHBIC TEIUIOBLIX MallinH. HaxoauTh B muTepaType HHPOPMAIUIO 0 TpodieMax
OXpaHE OKPY>KaroIIe Cpeibl.

Y4acTBOBaTh B JUCKYCCHUH O MPOOIEMaX IHEPTETUKHN M OXpaHE OKPYIKAIOIIEH Cpebl, BECTH TUANIOT, OT-
KPBITO BBIpaXkaTh U OTCTaUBATh CBOIO TOUKY 3PEHHUS, BHICIYIINBATh MHEHUE ONIMOHEHTA.
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3J1el<mpocmamul<a

DnekTpudecKkoe noje. 3aKoH
Kysnona. HanpsbkeHHOCTB 1 1O-
TEHIMAJ 3JEKTPOCTATHUECKOTO
nosisi. [IpoBoaHuKH, TOTyTIpO-
BOJHUKH U JUANIEKTpUKU. KoH-
JEHCaToP.

JlaBatb onpeneneHre MOHATUN: dJIEKTPUYECKUAN 3aps]l, JJIIEMEHTAPHBIN JIEKTPUUECKUH 3apsl], TOYCUHbIN
AJIEKTPUUYECKUI 3apsijl, CBOOOTHBIN SIEKTPUUECKUN 3aps]l, TEKTPUUECKOE M0JIe, HAPSKEHHOCTD AIIEKTPHU-
YECKOI0 I0JIA, TMHUH HAIPSLKEHHOCTH IIEKTPUYECKOTO T10JIs, OMHOPOAHOE JJIEKTPUYECKOE 110JI€, IIOTCHIIM-
aJl IEKTPUYECKOTO 10JIs1, Pa3HOCTh ITOTCHIIMAJIOB, YHEPTUS JJIEKTPUYECKOIO M0JIS, SKBUIIOTCHIIMAIbHAS
ITIOBEPXHOCTD, MEKTPOCTATUYECKAS] MHAYKIUSA, [OJAPU3ALMS JUDIIEKTPUKOB, TUAIEKTPUUECKas IIPOHUIIAC-
MOCTb BEILIECTBA, JIEKTPOEMKOCTh, KOHAEHCATOp. Pacno3HaBaTh, BOCIIPOU3BOAUTE M HAOIIO1aTh pa3iny-
HBIE CIIOCOOBI dNIeKTpU3auuu Tel. OOBACHATH ABICHHUE SJICKTPU3ALUU Ha OCHOBE 3HAHUI O CTPOSHHUH BeIlIe-
cTBa.OnKCHIBaTh U BOCIIPOU3BOAUTD B3aUMOJCHCTBHUE 3apsKEHHBIX TEII.

OnuceIBaTh NPUHLKUI JEHCTBUA 3JEKTpoMeTpa. POpMyIMpOBATh 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3aps
J1a, YCIIOBUS €ro MpUuMEeHUMOCTU. COCTaBIIATh YpaBHEHHUE, BBIPAXKAIOIIIEE 3aKOH COXPAaHEHUS AIICKTPHUIECKO-
0 3aps/ia, B KOHKPETHBIX CUTYalMsIX. BBIUMCHATH, HCIOB3Ys COCTABJIEHHOE YPaBHEHUE, HEU3BECTHHIE BE-
nuanHbl. DopmynupoBath 3akoH KynoHa, ycioBus ero npuMeHUMOCTH. COCTaBIsATh ypaBHEHHUE, BhIpaXka-
roliee 3aK0H KyJoHa, B KOHKPETHBIX CUTYalUUsIX. BBIUMCIISTH, HCIOJIB3Ys COCTaBIEHHOE YpaBHEHUE, HEU3-
BECTHBIE BEJIMYUHBI. BBIUUCIATH 3HAUCHUE HANIPSHKEHHOCTH TOJISI TOYEYHOTO BJIEKTPUYECKOIO 3apsa,
OIIPEAENATh HAPABJIEHNUE BEKTOPA HANPSHKEHHOCTU B KOHKPETHOM cuTyauuu. GopMynupoBaTh IPUHLIUI
CYIEPIIO3UIMU IIEKTPUUECKUX MOJIEH.

OrnpenensTh HAMPABJICHUE U 3HAYCHHUE PE3YIbTUPYIOIICH HAMPSHKEHHOCTH DJIEKTPUYECKOTO TIOJISI CUCTEMBI
TOYCYHBIX 3aps10B. [lepeuncnsaTe CBOMCTBA JTMHUI HAMPSHKEHHOCTH dJIEKTpUudYecKoro mosis. M3o0paxkars
ANEKTPUUECKOE MOJIE C TIOMOIIBIO TUHUN HANpsKEHHOCTH. Pacmio3HaBaTh U M300pakaTh TUHUU HATIPSIKEH-
HOCTH TIOJII TOYEYHOTO 3apsijia, CUCTEMbI TOUEUHBIX 3apsI0B, 3apSKEHHON TIOCKOCTH, IBYX (HECKOIBKHX )
OCHOBA MMOBEACHUA B JIEKTPOCTATUYECKUX MapaUIeIbHbIX MJIOCKOCTEH, IMIIMHAPA; OTHOPOIHOTO U AJEK-
TpUYECKUX noJiel. Onpeaensars Mo JUHUAM JIEKTPUUECKOTO MOJIsl 3HAKU onpeaeneHus 3apsaaoB. Onuce-
BaTh MOBEJICHUE TPOBOJIHUKOB M IUAJIEKTPUKOB B AJIEKTPOCTATHYECKOM I0OJI€ HA OCHOBE 3HAHMI O CTpOe-
HUM BellecTBa. Pacro3HaBars U BOCIIPOU3BOAUTE SABJIEHUS JJIEKTPOCTATUYECKOW UHAYKIMH U MOJIIPU3ALUAN
JIBIIEKTPUKOB. TeopeTnuecku mpeacKa3blBaTh HAJTUYUE 3HAHUWA O CTPOEHUU BEIIECTBA, TPOBOJHUKOB U JU-
AIIEKTPUKOB B ANeKTprudeckoM mosie. OOOCHOBBIBATH U pa3BUBATh CBOIO TOUKY 3peHusi. COCTaBIsATh paBEeH-
CTBa, CBA3BIBAIONINE HAMPOTHKEHHOCTD AJIEKTPUUECKOTO MOJIS B IUAJICKTPUKE C HATPSKEHHOCTHIO BHEIITHE-
I'0 JIEKTPUYECKOTO TOJIS. BBIUMCIATH, HCIIOJIB3YSl COCTABIIEHHOE YPAaBHEHUE, HEU3BECTHBIC BEIMUHUHBI.
OnuceIBaTh MPUHIUIT JEHCTBUSA AJIEKTPOCTATHUECKOM 3a1UThl. ONpeAessiTh MOTEHINANT YJIEKTpOoCTaTHYe-
CKOT'0 IT0JIS1 B JAHHOW TOYKE MOJIS OJJHOT'O U HE CKOJIBKUX TOUEUHBIX JIEKTPUUECKUX 3aPAJI0B, IOTEHIMATIb-
HYIO SHEPTHIO DJICKTPUUECKOTO 3apsiia U CUCTEMBI DJIEKTPUYECKUX 3apsA0B, Pa3HOCTh MOTEHITHAIOB, pabo-
Ty 3JIEKTPOCTATUYECKOTO TMOJIsI, HAMPSKEHNE B KOHKPETHBIX cUTyanusx. CoCTaBlIATh YPaBHEHHUs, CBSI3bIBA-
IOIIME HAMPSHKEHHOCTD JIEKTPUUYECKOTO OIS ¢ PA3HOCTHIO MOTEHIIMATIOB. BBIUNCIATH, UCIIOJIB3YS COCTaB-
JICHHO€ YPaBHEHUE, HEU3BECTHBIC BETUYUHBI.

N300pakaTh SKBUIMOTEHIIUATBHBIC TOBEPXHOCTH JIEKTPUUYECKOTO MO, Pacrio3HaBaTh U BOCIIPOU3BOIUTH
SKBUIIOTCHIIMAJIbHBIE IOBEPXHOCTH MOJIsI TOYEYHOr'O 3apsi/id, CACTEMbI TOUEUHBIX 3apPsII0B, 3apSKEHHOMU




TJIOCKOCTH JIBYX (HECKOJIBKHMX ) TapalIeIbHBIX IIOCKOCTEH, mapa, chepsl, MIIMHIPA; OMHOPOIHOTO U HEe-
OJIHOPOAHOTIO ANIEKTpUYecKuX noyieid. OOBACHATh YCTPOUCTBO, IPUHITUI JICHCTBUS,

MPaKTUYECKOE 3HAU€HHE KOHJIEHCATOPOB. BRIUMCIATH 3HAUCHUS 3JEKTPOEMKOCTH TIIOCKOTO KOHEHCATOPa,
3apsiga KOHJEHCATOpa, HapsbKeHUsl Ha O0KJIaikax KOHAEHcaTopa, MapaMeTpoB INIOCKOr0 KOHIEHCaTopa,
SHEPTUU JIECKTPUUYECKOTO MOJIS 3aPsHKEHHOTO KOH/IEHCATOPa B KOHKPETHBIX CUTYaIUsIX.

PaccuntbiBaTh 00111yI0 EMKOCTH CHCTEMBI KOHJIeHCaTopoB. Haxoauts B IHTepHETE U AOMIOIHUTENBHOM JIN-
Teparype nH(HOPMALIHIO 00 OTKPBITUU JIEKTPOHA, UICTOPHH U3YUYCHHSI SJICKTPUUECKUX SIBJICHUN. | OTOBUTH
MPEe3EHTAIMH U COOOIIEHUS TI0 U3YYCHHBIM TeMaM (BO3MOKHBIE TEMBbI NIPEICTABICHBI B yUeOHUKE.

3aKOHbL NOCMOAHHO20 MOKA

I1OCTOSIHHBIN 2JIEKTPUYECKHUN TOK.
OnexTpoABrKyas cuia. 3akoH Oma
JUIS TIOJTHOM LIeTIH.

JlabopaTopnasi padora Ne7
«Hamnpsxenue npu nociaenoBaTelb-

HOM BKJIFOYEHHUU JIAMIIOYKH U PE3U-
CTOpa HE PaBHO CyMME HAIIPSKEHUU
Ha JIaMIIOYKE U PE3UCTOPE- TPOBEPKA
TUIOTE3

JladopaTopnasi padora Ne8 «3me-
penue D/IC ucToyHuKa TOKA U -
BHYTPEHHETO CONMPOTHUBIICHUS UCTOY-
HUKAa TOKa» -TIPSIMbIE U KOCBEHHBIE
HU3MEpEHUS U3MEPCHUE

JlaBaTh omnpenenacHue NOHATHIL: 2JIEKTPUUECKUN TOK, CUJla TOKA, BOJbT-aMIIEpHasl XapaKTePUCTHKA, JJICK-
TPUYECKOE CONPOTUBJICHUE, CTOPOHHUE CHUJIBI, DJICKTPOABHKYILAS CUJIA.

Ilepeuncnars yciioBus CyIECTBOBAHMS IJIEKTPUUECKOT0 TOKA. Pacrio3HaBaTh 1 BOCIIPOU3BOJUTD SIBIICHUE
AJIEKTPUYECKOTO TOKA, IEUCTBUS AIEKTPUUECKOTO TOKA B IPOBOAHUKE. OOBSICHITh MEXaHU3M SIBJICHUI Ha
OCHOBaHUU 3HAHUM O CTpOEHUH BelecTBa. Co3aaBaTh KOMIIBIOTEPHBIE MOJEIH JIEKTPUUECKOI0 TOKA.
[Tonb30BaThCsa aMIEPMETPOM, BOJIBTMETPOM, OMMETPOM: YUUTHIBATh OCOOEHHOCTH U3MEPEHUS] KOHKPETHBIM
nprOOPOM M MpaBUiIa MOAKIIOYEHUS B JIEKTPUUECKYIO 1ienb. McecnenoBars sKkCepuMeHTaIbHO 3aBUCH-
MOCTb CHJIbI TOKA B IPOBOJIHUKE OT HANPSDKEHUS U OT CONMPOTUBIIEHUS NpoBoAHUKA. CTpOUTh rpaduk
BOJIBT-aMIIEPHOM XapaKTEPUCTUKH.

®opmynupoBaTh 3akoH OMa JUIsl ydacTKa LIeTH, YCIOBHsI €ro MpUMeHUMOCTH. COCTaBIsATh ypaBHEHHE,
onuchIBarollee 3akoH OMa JUIsl y4acTKa LElU, B KOHKPETHBIX CUTYaLUsX.

BeIuuciaTh, UCIIOIB3Ysl COCTABICHHOE YPAaBHEHHUE, HEU3BECTHBIE 3HAUCHUS BEJIUYMH.

PaccuuTsiBaTh 00111€€ CONPOTUBIICHNE YUaCTKa LIETH IPH MOCJIEA0BAaTEIbHOM U NapauIeIbHOM COeIMHEHU-
X TPOBOJHUKOB, IPU CMEIIAHHOM COEANHEHUH TPOBOJHUKOB. BBINMONHATE pacuéThl CHIJI TOKOB M HaIlpsi-
KEHHUH B Pa3IMYHBIX (B TOM YHCIIE B CJIOKHBIX) AJIEKTPUUECKUX HemsiX. PopMyIrpoBaTh U UCIOIb30BaTh
3akoH J[xoyns-Jlenna. Onpenensite paboTy ¥ MOITHOCTH DJIEKTPUUECKOTO TOKA, KOJTUYECTBO TETUIOTHI, BhI-
JENSIOIIENCs B IPOBOAHMKE C TOKOM, ITPH 33JaHHBIX ITapaMeTpax.

®opmynupoBaTh 3akoH OMa JiIsl TOTHON LEMH, YCIOBUS ero mpuMeHuMocTd. COCTaBIIATh ypaBHEHUE, BbI-
pakaronee 3akoH Oma JiJ1s TOJTHOM LENH, B KOHKPETHBIX CUTyalUsaX. PacCUUTHIBAaTh, UCIONb3Ys COCTAB-
JICHHOE ypaBHEHUE, HEU3BECTHbBIE BEINYMHBL. M3MepsaTh 3HaUeHHE JIEKTPOIBHKYILIEH CHIIbI, HAIIPSDKEHUE U
CHJTy TOKa Ha y4acTKe LEMH ¢ TIOMOIIbIO BOJBTMETPA, aMIIepMeTpa U IU(POBBIX AATYMKOB HAPSKESHUS U
cuibl Toka. Cobiro1aTh MpaBujia TEXHUKU 0€30M1acHOCTH P paboTe C HCTOUHUKAMHU TOKa.

PaboTatp B nmape, rpymre npu BBIIIOJHEHUH NPAaKTHYECKUX 3a1anuil. HaxonuTs B mureparype u UnTepHere
MH(POPMALIHIO O CBA3H MIEKTPOMArHUTHOTO B3aUMOACHCTBUS C XMMUYECKMMHU PEeaKLUsAMU U OHoIornge-
CKUMH TIPOLIECCaMH, 00 NCTIOIB30BAHUH HIIEKTPUUECKUX SBICHUH KUBBIMU OPraHU3MaMU H T. JI.

["'0TOBUTH MpE3EHTALMHU U COOOLICHNS MO0 U3YUYEHHBIM TeMaM (BO3MOXKHBIE TEMBI MTPEICTABICHBI B Y4eOHH-
Ke). BBINOIHATE JONOIHUTENBHBIE UCCIEA0BATEIbCKUE PA0OTHI 10 U3YYEHHBIM TEMaM (BO3MOKHBIE TEMbI
Ipe/ICTaBJICHbI B yueOHUKe U B pazaene «Coaepikanue Kypca GU3MKW» JTaHHOM MPOrpamMMBbl.




Inexmpuueckuit moK 6 pa3iuuHvIX
cpeoax

DNEeKTPUYECKUNA TOK B MPOBO/I-
HUKAaX, JIEKTPOIUTAX, MOJIY-
MIPOBOJIHUKAX, Ta3aX U BaKyyMe.
CBepX1mpoBOUMOCTb.

KonTpoubnas padora Ne 3 no teme:

((3JI€KTpOI[HH8.MHK&»

OOBACHATH TEOPHUIO MMPOBOAUMOCTH p-N miepexoaa. IlepeunciiaTe OCHOBHBIE CBOMCTBA P -1I - MIEPEX0/Ia.
[TpuBOANTE MpUMEPHI UCTIOIB30BAHUS MOy IPOBOJAHUKOBBIX NMPHOOPOB. OOBACHATH MEXaHNU3M 00pa30Ba-
HUS CBOOO/HBIX 3aps/I0B B pacTBOpax U pacijiaBax EeKTpoiUTOB. ONKMChIBaTh 3aBUCUMOCTD COIPOTHUBIIE-
HUS 2JIEKTPOJIUTOB OT TeMIIEpaTypsl. TeopeTuuecku Ha OCHOBaHUU 3HAHUH O CTPOCHUU BEILECTBA MIPECKa-
3BIBaTh XOJ Ipolecca AeKTponu3a. [IpuBoanTs NpruMepsl ¥ BOCIPOU3BOUTH (PU3HUECKUE SKCIIEPUMEHTHI,
HOJTBEPKIAIOIIME BbIJICIEHUE Ha 3JIEKTPO/IaX BELIECTBA MPU MPOXOXKACHUH IEKTPUUIECKOT0 TOKa Yepes3
DIIEKTPOJIUT.

VY TOUHATH TpaHULIBI IPUMEHUMOCTH 3aK0HAa OMa 1JIs ONMCAHUS IPOXOKACHUS IJIEKTPUUECKOT0O TOKA Yepes
ANEKTPONIUTHL. [IpUMEHSTh 3HaHUS O CTPOCHUHU BELIECTBA JUIsl ONIMCAHMS SIBICHUS JIEKTPOJIN3A.
CocraBiATh ypaBHEHHE, ONIUCHIBAIOLIEE 3aKOH drekTponusa dapanes, 111 KOHKPETHBIX CUTyauuil. Berauc-
JSITh, UCTIONB3YsI COCTABIEHHOE YPABHEHHE, HEM3BECTHBIE 3HAUEHUS BEIIMYUH.

[TpuBOANUTE MpUMEPHI UCHIOIB30BAHUS IEKTPONIUTAa. OOBACHATH MEXaHU3M 00pa30BaHMs CBOOOIHBIX 3apsi-
J10B B razax. [I[pumMeHsaTh 3HaHUS O CTPOSHUH BEILIECTBA JJIsl ONIMCAHUS SBJIEHUN CaMOCTOSTEIBLHOIO U Heca-
MOCTOSATEIBHOTO pa3psiioB. [lepeunciste OCHOBHBIE CBOIMCTBA U 00JAaCTH TPUMEHEHMS T1a3Mbl. PaboTars B
nape, rpyIie npy BHIOJIHEHHH UCCIIEA0BATEILCKUX PadOT, MPU OCYIIECTBICHUN TEOPETUIECKUX MPEICKa-
3aHuil. [[OTOBUTH Mpe3eHTaluu U COOOIIEHNS M0 N3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI ITPEJICTABIECHBI B
y4ueOHUKE.

IIOBTOPE-
HUE




TEMATHUYECKOE ILTAHUPOBAHUE C ONIPEJAEJEHUEM OCHOBHBIX BUI0OB YUEBHOM
JAEATEJIBHOCTHU OBYYAIOIIUXCS ITPU U3YYEHUU KYPCA ®U3UKU

11 KJIACC
Coneprxanue Kon-Bo OcCHOBHbIE BUJIbI ICATEIBHOCTUA 00YYAIOIINXCS
JacoB
Pa3nessl nporpaMmmsl Tembl, BXoAsIIIUE B JAaHHBIN pa3-
ae
DJIeKTPOAMHAMHUKA Maznummnoe none 6 JlaBaTp onpeneneHue MOHATUI: MATHUTHOE MOJI€, UHAYKIMS MAarHUTHOTO I0JIsl, BUXPEBOE IOJIE,
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WNHykumst MarHUTHOTO TIOJISL.
JlelicTBME MarHUTHOTO MOJIA Ha MPO-
BOJIHMK C TOKOM M JIBMKYIIYIOCA 3a-
psoxeHHyro yactuny. Cuia Amnepa n
cuna Jlopennia. MarHuTHbIN MOTOK.
[IpaBuno Jlenuna.MarsuTHble CBOM-
CTBa BEIIICCTBA.

cuina Amrepa, cuna Jlopenia, peppo maruetuk, JoMeH, Temreparypa Kiopu, MarHuTHas mpo-
HUIIAEMOCTh BEILIECTBA.

JlaBatb onpesneneHue eqMHULIBI MHAYKIIMM MarHUTHOTO 1oJjsl. Ilepedncnsatb OCHOBHBIE CBOM-
CTBa MarHuTHOro nosst. 1300paxaTh MarHuTHbIE JIMHUK TOCTOSSHHOTO MarHUTa, MPsIMOTO IPo-
BOJIHMKA C TOKOM, KaTyIIKH ¢ TokoM. HabmoaTe B3auMo/ieiicTBre KaTyIIKH ¢ TOKOM M MarHu-
Ta, MATHUTHOM CTPENIKU U IPOBOJIHMKA C TOKOM, I€WCTBHE MarHUTHOTO MOJISl HA JBUKYIIYIOCS
3apsoKeHHYI0 yactuny. @opMynupoBarh 3aKkoH AMIiepa, Ha3bIBaTh

IPaHUIbl €ro IPUMEHUMOCTH. OTpeeNnsaTh HalpaBieHue JMHUN HHIYKIIMM MarHUTHOTO MOJIS C
MIOMOIIIBIO ITpaBUiIa OypaBuMKa, HallpaBJIeHUE BEKTOPOB CHIIbI AMIiepa 1 cuiibl JlopeHna ¢ mo-
MOIILIBIO NTpaBuiIa JeBoi pyku. [IpumeHsaTs 3ak0oH AMiiepa U GopMy:Ty 1Ji BBIYUCICHUS CUITBI
Jlopenua npu pemenun 3a1a4. OOBACHATh NPUHIMI pabOThl HIUKIOTPOHA U MacC CIIEKTpOrpa-
¢a. IlepeuncnsaTh TUIBI BEIIECTB [0 MATHUTHBIM CBOMCTBAaM, Ha3bIBaTh CBOWCTBA AHa-, mapa- u
beppomarueTnkoB. M3MepsaTs cuity B3auMOIEHCTBHS KaTyIIIKU C TOKOM M MarHura.
HccnenoBaTh MarHUTHBIE CBOMCTBA TEJ, M3TOTOBJICHHBIX U3 Pa3HBIX MAaTEPUAJIOB.

PaGorats B mape mpu BHINOTHEHUH MPAKTUYECKUX 3a/IaHUH, B TApe U TPYIIE MPU PEIICHUH 3a-
nad. OOBSICHATH NPUHIMII ACHCTBUS 3JEKTPOU3MEPUTEIBHBIX TPUOOPOB, TPOMKOTOBOPHUTENS U
anektpoasuratens. Haxoauts B muteparype u MHTepHeTe nHopmanmio o BKiaae AMiepa,
JlopeHua B M3y4eHHe MarHUTHOTO T0JIsA, pycckoro ¢gusuka CToneroBa B UCCIEI0BaHHE MarHUT-
HBIX CBOMCTB (peppOMarHeTUKoB, O MPUMEHEHUH 3aKOHAa AMIIepa, MPAKTHUYECKOM HCIOJIb30Ba-
HUU JICWCTBUS MAarHATHOTO TIOJIS HAa BUKYIIUICS 3apsijI, 00 YCKOPUTEINAX dJIEMEHTAPHBIX Ya-
CTHLI, O BKJIaJI€ POCCUICKHUX YUYEHBIX B CO3/JAHUE YCKOPUTEIEH 3JIEMEHTAPHBIX YacTUL], B TOM
yrcne B O0beAMHEHHOM UHCTHTYTE sinepHbIX uccnenoBanuii (OMAN) B r. JlyOHe u Ha aHIpOH-
HoM kosutaiinepe B LIEPHe; 06 ncnonb3oBanuu ¢heppoMarHeTHKOB, 0 MAarHUTHOM T10JI€ 3€MJTH.
["'OTOBUTH NPE3EHTALUHU U COOOLICHHS IO U3 YUYCHHBIM TeMaM (BO3MOXHBIE TEMBbI IIPEJICTAB JIe-




HBI B y4eOHHKE.)

InekmpomazHumnans UHOYKuus

3aKOH 3JICKTPOMarHuTHON MH-
OYKIUU. DJIEKTPOMAarHUTHOE MOJIE.
[Tepemennsblii TOK. SIBIIEHKE CaMOUH-
nykuud. UHIyKTUBHOCTb. DHepaus
NEeKMPOMASHUMHO20 NOJIA.
DnekTpoMarHuTHeie kosebanus. Ko-
nebareabHbIA KOHTYP.

JlaGopaTopHasi padora Nel
«HabnroneHne sBIEHUS dJIEKTpOMAr-
HUTHOW MHAYKIMHU - HAOIIOCHHE
SIBJICHUID)

JlaBatb omnpeeneHue NOHATUN: SBJICHUE 3JIEKTPOMArHUTHON MHAYKLIUU, MAaTHUTHBII MTOTOK,
OJ1C uHAYKIIMU, HTHAYKTUBHOCTb, caMOUHIyKIHs, DJIC caMOMHIYKIUH.

PacrniozHaBaTh, BOCIIPOU3BOAUTH, HAOIIOIATh SIBJICHHUE JIEKTPOMArHUTHON HHAYKLUH, TOKa3bl-
BaTh MPUYMHHO-CIICACTBEHHBIC CBSI3U NP HAOJIOCHNUH siBjIeHus. HabmonaTe u aHamm3upoBaTh
HKCIEPUMEHTBI, JEMOHCTpHpYoLue npasuiio JleHua.

®opmynaupoBaTh IpaBuiio JIeHna, 3aK0oH IEKTPOMArHUTHOW MHAYKIMH, Ha3bIBaTh 'PAHULIBI €TO
npuMeHuMocTH. MccnenoBars siBIeHUE 3JIEKTPOMarHUTHON UHIYKLIMH.

[lepeuucnarp yciioBus, Ipyu KOTOPHIX BO3HUKAET MHIYKLIMOHHBIN TOK B 3aMKHYTOM KOHTYpE,
katyuke. OnpenessiaTh poiib )KeJIe3HOro cepiedHrKa B Katyuke. M300paxats rpaduyecku
BHEIIHEE U MHAYKIIMOHHOE MarHUTHbIE 1oJ1sl. OnpenensaTh HalpaBieHUe NHAYKIIMOHHOTO TOKa
B KOHKpeTHOH cutyanuu. OObSCHATh BOSHUKHOBEHHE BUXPEBOTO JIEKTPUUECKOTO MOJIS U JJIEK-
TPOMarHUTHOro noJjisi. OnuceBaTh Npouecc BO3HUKHOBEHUs DJC MHIYKIIUH B IBUXKYILIUXCS
npoBojHuKax. [IpencraBisaTh TporeHeparopa Mukpodona. PaboraTts B mape u rpyIrme npu Bbl-
[IOJIHEHUU MPAKTUYECKUX 3a/laHul, INIAHUPOBATh SKCIIEPUMEHT. [lepeuncnsaTe npuMepsl uc-
M0JIb30BaHUS ABJICHUS HJIEKTPOMArHUTHOM HHAYKIMHU. Pacrio3HaBaThk, BOCIPOU3BOIUTD, HAOIO-
JIaTh SIBJICHUE CAMOUHIYKIUH, I0Ka3bIBaTh IPU YMHHO-CJIE/ICTBEHHBIE CBA3H MPU HAOIIOACHUN
aBiieHus1. DOopMyIMpoOBaTh 3aKOH CAMOMHIYKIIMH, HAa3bIBaTh IPAHMIIBI €70 IPUMEHUMOCTH.
[TpoBOANTH aHAJIOTHIO MEXTy CAMOMHAYKIIMENH U HHEPTHOCTHIO.

Omnpenenars 3aBUCMMOCTb UHAYKTUBHOCTH KaTYLIKHU OT €€ JJIMHBI U TUIOIIAJU BUTKOB.
OnpenensaTs B KOHKPETHOW CUTYyalluu 3Ha4eHUsl: MarHUTHoro noroka, 3/1C unaykunn,3/1C
MHAYKIWH B IBIKYIIUXCS TpoBoAHMKaX, J/1C caMOMHIYKIIMM, NHAYKTUBHOCTD, SJHEPTHIO
anekTpomarautHoro nosd. Haxoauts B mutepatype u MHTepHeTe nHdopmaiinio 06 ncropun
OTKPBITHS SIBJICHUS IEKTPOMarHUTHOM MHIYKIMH, O BKJIa/l€ B U3y4YE€HUE ITOTO SIBJIEHUS pOC-
cuiickoro ¢usuka 3. X. JIeHua, o 60pr0€e ¢ IposSBICHUSAMH 3JEKTPOMAarHUTHON UHIYKIIUHU U €€
UCTOJIb30BAaHUU B IPOMBIIUIEHHOCTH. | OTOBUTH NMpe3eHTallul U COOOIIEHUS TI0 U3yUYEHHBIM Te-
MaM (BO3MOXHbIE TEMBI [TPE/ICTABICHBI B YUCOHHKE).

InekmpomazHumnele KoJaeOAHUA.

DNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebaTtenbHbIi KOHTYD.

KonTtpoabsnas pa6ora Nel «Mar-
HUTHOE T10JIe. DJIEKPOMAarHUTHBIE KO-
nebaHus»

JlaBatp ornpeseneHue NOHATHN: KoJeOaHus,

KoyiebaTenbHas CcTeMa, MeXaHUIeCKre KoJieOaHus, rapMOHUYECKHE KOJIeOaHusI, CBOOOTHBIE
KosieOaHus, 3aTyXarolue KoieOaHus BbIHYK/ICHHbIE Koe0aH!s, Pe30HaHC, CMELICHNE, aMILIH-
TyJla, IEPHO/I, 9acTOTa, COOCTBEHHAs 4acTOTa, (pa3a. Ha3piBaTh yCIOBUS BOSHUKHOBEHHSI KOJIE-
6anuii. [IpuBoaUTH pUMeEpHI KosiebaTenbHbIX cucTeM. OMUCHIBATh MOJICTH «IIPY>KUHHBIN Ma-
ATHUK» «MAaTEMaTHYECKUH MasTHUK». [lepednciaTs BUIbI KOJIeOaTeNbHOTO IBI)KEHHS, MX
cBoiicTBa. Pacno3naBark, BOCIPOU3BOIUTH, HAOIIOAATh TAPMOHHUECKUE KOIeOaH s, CBOOOTHBIC
KoJieOaHus, 3aTyXarole KoJieOaHus, BHIHYKICHHBIC KOJICOaHMs, pe30HAHC.

[Tepeuncasite criocoObl MOMyYeHHUs CBOOOIHBIX M BBIHYKICHHBIX MEXaHUUECKUX KOJIEOaHUH.
CocTaBnsTh ypaBHEHHE MEXaHUYECKUX KOJeOaHNH, 3aITUChIBATh ero pemmeHune. OnpenaensTs 1o




YPaBHEHHIO KOJICOATETLHOTO JBMKEHUS MTapaMeTPhl KOJICOaHHIA.

[IpencraBasaTh rpaguuecku 3aBUCUMOCTh CMEIIEHHUS, CKOPOCTH U YCKOPEHUsI OT BpEMEHH MpHU
KOJICOAHMSAX MAaTEMAaTUYECKOTO U MPYKHUHHOTO MasTHUKOB. OnpenensTs mo rpapuky xa-
PaKTEePUCTUKH KOJIEOAHUN: aMIUTUTYAY, IEPUO/ U YaCTOTY.

N300paxath rpaguaecku 3aBUCIMOCTh aMILIATY bl BBIHYKIEHHBIX KOJICOAHHU OT YaCTOTHI BbI-
HYKJAIOUIeH cuiibl. AHAIM3UPOBATh U3MEHEHUE TAaHHOTO rpaduka Mpyu U3MEHEHUH TPEHUS B
cucreMe. Berauciars B KOHKPCTHBIX CUTyallUAX 3HAUCHUA IICPpUOaa KOHC6aHHﬁ MaremMaTruuc-
CKOT'O M MPY>KMHHOTO MasiTHUKA, SHEPTUuu MasTHUKA. OOBICHATH MpEeBpallleHus: YHEPTUH NIPU
K0J€0aHMsIX MAaTEMAaTHYECKOTO MasiTHUKA U rpysa a npyxKuHe. HCCJICZIOB&TI: 3aBUCUMOCTD IIC-
pHuoja KoyiebaHUi MaTeMaTHYECKOT0 MasiTHUKA OT €ro JJIMHBI, MACChl U aMIUIUTYAbI KOJICOaHHIA.
UccnenoBath 3aBUCUMOCTD MepUOa KOJIEOAHUN Ipy3a HA MPY>KHUHE OT MACChI IPy3a KECTKOCTH
npyxuHbl. PaboTaTh B mape u rpymnie npu peuieHu: 3a/1a4 U BHIIIOJIHEHU U MPAKTUYECKUX 3a/1a-
HUI1, KCCIIEIOBAaHUI, INIAHUPOBATH IKCIIEPUMEHT. BecTu nuckyccuto Ha temy «Poiib pe3oHaHca
B TEXHUKE U OBITY».

Haxonuts B muteparype u MHTEpHETE MHpOpMAIHIO 00 UCTIONB30BAaHUN MEXaHUIECKUX KOJIe-
0aHuii B mprOopax reooropa3Beky, yacax, APyrux yCTPOHUCTBaX.

JlaBaTh omnpeneneHye MOHATHI: 3JIeKTpPOMarHUTHbIE KoJieOaHus, KoneOaTeIbHbII KOHTYD, CBO-
60I[HBI€ SJICKTPOMArduTHBIC KOH€6aHI/I$[, aBTOKoOJeOaTeIbHast CHUCTCMA, BBIHYXKJICHHBIC 3JICK-
TPOMarHUTHbBIE KOJIeOaHMUsI, TEPEMEHHBIN dJIEKTPUUECKUN TOK, aKTUBHOE CONIPOTUBIICHUE, UH-
JTyKTUBHOE COMIPOTHUBIICHUE, EMKOCTHOE COTPOTUBIIEHUE, TIOJTHOE COMPOTUBIICHHUE IIETTH Tepe-
MEHHOI'0 TOKa, JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA JIEHCTBYIOIIEE 3HAUCHHE HAMPSKEHUS,
Tpa"cpopmatop, ko3 duureHT TpaHchopMaluu.

N3o6paxath cxemy KojaebaTenbHOro KOHTYpa M OMUCHIBATH MIPUHIIUII €r0 PadOTHI.
Pacmo3naBath, BOCIPOU3BOANTH, HAOIIOJATh CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJIEOaHMS BbI-
HYKJIEHHBIC DJIEKTPOMArHUTHBIC KOJIEOaHUs, pE30HAHC B LTI IEPEMEHHOTO TOKA.
AHaJ'II/ISI/IPOBaTI) MMpeBpalICHUA DHCPIUU B KOJIEOATEIHFHOM KOHTYPC IIPH 2JICKTPOMAarHuTHBIX
konebanusx. [IpencraBnsaTh B Buae rpadukoB 3aBUCUMOCTh

SJIICKTPHUYCCKOTO 3apsaaa, CUJIbl TOKa U HAIPSXKCHUA OT BpECMEHU IIPU CBO60)IHI)IX SJICKTpOoMar-
HUTHBIX Konebanusx. Onpeaensts no rpaduky KoneOaHuN XapaKTEPUCTUKU: aMIUTUTYY, Tie-
pyuoa v 4acCToTy. HpOBO}II/ITI) AHAJIOTHUIO MCXKIY MEXAaHUYCCKUU U DJICKTPOMAarHuTHBIMU KoJieOa-
HUSIMH, 3aITUCBIBaTh (hopmyiry ToMcoHa.

Boruncnsats ¢ nomomisio popmysnsl ToMcoHa mepro M 4aCTOTY CBOOOIHBIX 3JIEKTPOMATrHUTHBIX
Kosiebanuii. OnpenensaTs Nepuo, 4acToTy, aMIUIUTYy KOJIeOaHUH B KOHKPETHBIX CUTYallUsX.
UccnenoBath a5ekTpoMarHuTHeIe Kosiebanus. [lepedunciars cBoiicTBa aBTOKOJICOaHUIH,
aBTOKoJIeOaTeNbHOM cucteMbl. [IpuBOANTE MpUMeEpHI aBTOKOJIE0ATEIbHBIX CHCTEM, UCIOIB30-
BaHUs aBTOKoJIeOaHui. OOBSICHITH MPUHIIMII ITOJIyYESHUS IEPEMEHHOTOKA, YCTPOMCTBO IeHepa-
TOpa MEPEMEHHOT0 TOKa. 3a3bIBaTh 0COOCHHOCTH MEPEMEHHOT0 YJICKTPHUECKOTO TOKA Ha y4acT-




Ke IIemu ¢ pe3uctopoM. HazpiBaTh 0COOEHHOCTH IEPEMEHHOTO IEKTPUUECKOTO TOKA HA Y4aCTKe
LeNH ¢ KOHJeHcaTopoM. Ha3blBaTh 0COOEHHOCTH IIEPEMEHHOT0 IEKTPUUECKOro TOKa Ha y4acT-
K€ IeTH C KaTyIIKOH MHIYKTUBHOCTHU. 3anKChIBaTh 3akoH OMa 115l [Ieny IepEMEHHOTO TOKa.
HaxonuTh 3Hau€HMsI CUIIbI TOKA, HAIPSXKEHUS, aKTUBHOT'O COIIPOTUBIICHUS, HHAYKTUBHOI'O CO-
MPOTHUBIICHHSI, EMKOCTHOTO COITPOTHBIICHUS, TOJTHOTO COMTPOTHBIICHUS LIEMH IEPEMEHHOT0 TOKA
B KOHKPETHBIX CUTYalUsX. BeIUMCIATh 3HaUEHNs MOLTHOCTH, BBIICIISAIONIEICS B LIEIH ITEpEMEH-
HOTO TOKa, JICHCTBYIOIINE 3HAYCHUS TOKA U HaNpspKeHus. Ha3piBaTh ycia0BUs BOSHUKHOBEHUS
pe30HaHca B LIENH [IepeMeHHOro Toka. OnuceiBaTh YCTPOMCTBO, MPUHLUI JASHCTBUS U IPUMeE-
HEeHHe TpaHcpopmaropa. Beraucasate kodpuuueHT TpanchopMaliiv B KOHKPETHBIX CUTYaIlU-
ax. Haxonute B nutepatype u MHTEepHETe HH(OpMALHIO O MOJIyYEeHUH, IIepeiade U UCI0JIb30-
BaHUH MIEPEMEHHOT0 TOKa, 00 UCTOPHH CO3/IaHUs U IPUMEHEHNUHU TpaHC(HOPMATOPOB, UCIIOIB30-
BaHUM PE30HAHCA B LIEMH IEPEMEHHOI0 TOKa M 0 00phOe ¢ HUM, ycrexax U nmpolieMax 3J1eKTpo-
sHepreTuku. CocTaBIsATh cXeMbl mpeodpazoBanms sHeprun Ha TOL[ u ['DC, a Taxke cxemy re-
peladu ¥ noTpedaeHMs! JIEKTPOIHEPT U, Ha3bIBATh OCHOBHBIX ITOTPEOUTENECH 371EKTPOIHEPTHH.
[lepeuncasiTb MPUYMHBI TOTEPh SHEPTUH U BO3SMOKHOCTH JJIs1 TIOBBIIICHHSI

(P HEKTUBHOCTH €€ MCII0Nb30BaHMs. BecTn qUCcKyccHio 0 Moib3e U Bpee IeKTPOCTaHIMM, ap-
I'YMEHTHPOBATh CBOIO TIO3UIIMIO, YMETH BBICIYIIMBATh MHEHHE IPYTHX YYACTHUKOB.

["'0TOBUTH Mpe3eHTAMU U COOOLICHUS IO U3YUYESHHBIM TeMaM (BO3MOXKHBIE TEMBI MTPEICTABIICHBI
B yueOHUKE).

aﬂeKmPOMQZHMM‘IHble 60JIHbl.

9HeKTpOMaFHI/ITHHC BOJIHBI. HI/IaHa-
30HBI 3JICKTPOMAarHuTHBIX I/ISJ'IYIICHI/If/'I
" UX IMMPAKTHYCCKOC IPUMCHCHUC.

Omnpenenenne NOHATHN: AIEKTPOMArHUTHOE I0JIE, BUXPEBOE AIEKTPUUECKOE I10JIE, DIIEKTPO-
MarHUTHbIE BOJIHBI, CKOPOCTH BOJIHBI, IJIMHA BOJHBI, ()a3a BOJIHBI, BOJHOBAs MOBEPXHOCTb,
(GpPOHT BOJIHBL, JIy4, INIOTHOCTh MOTOKA U3TYYEHHUs, TOUCUHbIH HCTOYHUK U3ITyYEHHUs, OTpaXKe-
HUe, peJIoMJIEHHE, TIOTJIOIIeHHEe, HHTepdepeHIHs, TUPPaKIKs, TONEePEYHOCTh, TOISPU3ALHS
JJIEKTPOMATrHUTHBIX BOJIH, PAJIUOCBA3b, PAIUOIOKALUS, aMIUIUTYAHAsE MOLYJIALMS, IETEKTUPO-
BaHue. OOBACHATH B3aUMOCBSI3b IEPEMEHHBIX 3JIEKTPHUUECKOr0 M MarHUTHOTO MoJiel. Pucosartsb
CXEMY pacIpOCTPaHEHHUs DJIEKTPOMArHUTHOU BOJIHBIL. [lepednciiaTs CBOWCTBA U XapaKTEpUCTHU-
KM 3JIEKTPOMAarHUTHBIX BOJIH. OOMEHATH MPOLECCHl B OTKPHITOM KOJe0aTeIbHOM KOHTYPE,
NPUHIUIN U3TyYSHHUS U MHTETpalluy 3JIEKTPOMAarHUTHBIX BOJH. Pacrio3HaBaTk, HaOMOaTh HJIEK-
TPOMarHUTHbBIE BOJIHBI, U3ITyUeHUE, IPUEM, OTpaKEHHE, TPEeIOMIIEHUE, TOTJIONIEeHNe, UHTepde-
PeHLMI0, TU(PAKIMIO U TOISPU3ALMIO 3JIEKTPOMAarHUTHBIX BOJIH. BBIUMCIATH B KOHKPETHBIX
CUTYallMAX 3HAUECHUS XapaKTEPUCTHK BOJIH: CKOPOCTH, YACTOTHI, JJIMHBI BOJIHBI, pa3HOCTH (a3,
rinyOuHy ayauonokanuu. CpaBHUBATh MEXaHHMUYECKUE U DJIEKTPOMAarHUTHbIE BOJIHBL. OOBSICHITD
IPUHIUIBI PAAHOCB3U U TeleBUuAeHUA. OObSICHATh MPUHIIMIIBI OCYIIECTBIEHUS MPOLIECCOB MO-
OYJSIAN U IeTeKTHpOBaHus. M300paxarh NpUHIMIIHATIbHBIE CXEMBI paJuonepeaTiuka 1 pa-
nuonpuéMHka. OCyecTBIATh paauonepenady u paguonpuéM. OObsICHATh MPUHIIMIIBI TIEpe-
Jlauu U300paXKeHUs TelenepeaTYnKoM U IPUHIUIBI, U U300PAKEHUS TEIIEBU30POM.

. Ha3pIBaTh M onuceIBaTh COBPEMEHHBIE cpeacTBa cBsi3u. Beinensits poas A. C. [lonosa B u3y-




YEHUHU 3JIEKTPOMArHUTHBIX BOJIH M CO3/IaHUU PaguocBs3u. OTHOCUTHCS C YBAXKEHUEM K YUEHBIM
U UX OTKPBITHAM. OOOCHOBBIBATH Ba)KHOCTh OTKPBITUS 3JIEKTPOMATHUTHBIX BOJIH Ul Pa3BUTUSA
Hayku. Haxomuts B ureparype u MHTepHETE MHPOPMALINIO, TTO3BOJISIONIYI0 OTBETUTh HA TO-
CTaBJICHHbIE BOIIPOCHI 110 TeMe. PaboTaTh B ape u rpyImie py peleHnH 3a 1a4 U BbIITOJHEHUH
NpakTU4YecKux 3a1anuil. Haxonuts B muteparype u MHTEpHETE HHPOPMAIHIO O BO30YKACHUH,
nepeaaye U UCIOIb30BaHUH 3JIEKTPOMAarHUTHBIX BOJIH, 00 onbiTax I'eplia u UX 3HaUeHUH.
Bectu nuckyccuio o 1ojb3e U Bpeae UCI0JIb30BaHUs YEJIIOBEKOM dJIEKTPOMArHUTHBIX BOJIH, ap-
I'YMEHTUPOBATh CBOKO MO3UIIMIO, YMETh BBICIYIIMBAaTh MHEHUE IPYIMX YUYACTHUKOB.

["'0TOBUTH PE3EHTALIMH U COOOIIEHHUS 10 U3YYEHHBIM TEMaM

Onmuka.

I'eomerpuueckas ontuka. CBETOBbIE
Jy4d. 3aKOH IPEJIOMJICHUS CBETA.
Ilonnoe enympennee ompasicenue.
[Ipusma. @opmysa TOHKOHN JIUH3BI.
[Tonyuenue nzo0paxkeHust ¢ MOMo-
LIBIO JIMH3BI. BOJIHOBBIE CBOMCTBA
cBera. CKOpOCTh CBETA U METO/IbI €€
usmepenus. Jucnepcus ceera. MH-

Tepdepenuns ceera. KorepeHTHOCTb.

Hudpaxius csera. Judpakunonnas
pemerka. [lonepeyHoCTh CBETOBBIX
BoJiH. [Tonspusanus ceera. U3nyue-
Hue u crektpsl. [Ikana anexkrpomar-
HUTHBIX BOJIH.

JlabopaTopHasi paGora
Ne2.Onpenenenue nokasaress
IIPEIOMIIEHUS CPEJIbI - KOCBEHHBIE
A3MEPEHUSL.

JlabGoparopHas pabdora
Ne3.N3mepenue poKycHOTO
pacCTOsTHUS COOMPAIOIICH U
pacceuBarOLIEN JIMH3 - KOCBEHHBIE
HU3MEPEHHUS.

JlabopaTopHasi paGora Ne 4.
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JlaBaTh omnpenencHue MOHATHI: CBET, TEOMETPUYECKAs ONITHKA, CBETOBOM JIyd, CKOPOCTb CBETA,
OTPa)KEHUE CBETA, IIPEJIOMIICHUE CBETA, IIOJIHOE OTPAXKEHUE CBETA, YTOJI MTAJICHUs], YIOJl OTpaxe-
HUS, YTOJI IIPEJIOMIICHHS], OTHOCUTEINIbHBIN MOKa3aTeNb PeJIoMIICHUs, a0COTIOTHBII
[Tokazarens npenoMiIeHH s, JINH3a, POKYCHOE PACCTOSIHHUE JIMH3BI, ONITUYECKask CHJIA JINH3HI,
JCTiepcUs CBeTa, MHTeppepeHIMs cBeTa, AM(paKkius cBeTa, TUPPaKLUOHHAS peIIéTKa, 1MoJIs-
pHU3anys CBETa, €CTECTBEHHBIN CBET, INIOCKOIIOJISIPU30BAaHHBIN CBET.

OnuceIBaTh METOBI U3MEPEHUS CKOPOCTH CBeTa. llepednciiaTe CBOMCTBA CBETOBBIX BOJIH.
Pacnio3naBaTh, BOCIIPOU3BOIUTE, HAOIIOAATh PACIpOCTPAHEHHE CBETOBBIX BOJIH, OTPaKEHUE,
npejoMIIeHHUE, MOTIIOIIEHUE, JUCTIEPCHI0, HHTep(epeHLInIo, TU(PAKIMIO U TOIIPU3ALIIO CBE-
TOBBIX BOJIH. DopmynupoBaTh npuHIUN [ toreHca, 3aKOHbI OTPAKEHUS U PEIOMIICHUS CBETA,
rpaHulbl UX IpuMeHUMOCTU. CTPOUTH X0 Jy4a B IUIOCKONapalIeIbHON IUIACTUHE, TPEYTOJIb-
HOM Npu3Me, MOBOPOTHOU MpHU3Me, 000paunBarolieil npusme, ToHkon JuH3e. CTpouTh u300pa-
JKEHUE MpEeAMETA B INIOCKOM 3€pKajle, B TOHKOM JIMH3E.

[lepeuncnarb BUJbI TUH3, UX OCHOBHBIE XapaKTEPUCTUKHU - ONTHUYECKUM LIEHTp, TJIaBHAs ONTHU-
qyeckas ocb, POKyC, onTuyeckas cuia. OnpenensaTb B KOHKPETHON CUTYyallu 3HAUY€HHs yrJia Ina-
JIEHUS, yIJla OTPaKeHHUs, YTJIa MPEeIOMIIEHHUS, OTHOCUTEIBLHOTO MOKa3aTess MpeIoMIIeHHs, a0Cco-
JIFOTHOT'O TOKAa3aTelIs MPeIOMIIEHUS], CKOPOCTH CBETa B cpefie, (POKYCHOTO PACCTOSHUS, ONTHYE-
CKOM CHJIBI JIUH3bI, YBEJIMYEHUS JIMH3bI, IEpHOJIa AU(PpaKIIMOHHON

PELIETKH, MOJIOKEHHSI UHTEPPEPEHIIMOHHBIX U AU(PAKIIMOHHBIX MAKCUMYMOB U MUHHMYMOB.
3anuchIBaTh GOPMYITy TOHKOH JIMH3BI, PACCUNUTHIBATh B KOHKPETHBIX CUTYAIUSIX C €€ IOMOILBIO
HEU3BECTHbIE BeIMUUHBI. OOBSICHATH MPUHIIUIT KOPPEKIIMH 3PEHUS C TIOMOIIHIO OYKOB.
DKCHEepUMEHTAIBHO OIPENIEATh MOKa3aTeNb IPEIOMIIEHHUS cpebl, POKYCHOE PACCTOSHUE CO-
Ouparomeil 1 paccerBaroIeil TMH3, JUTMHY CBETOBOM BOJHBI ¢ TOMOIIBIO AU(PAKIIMOHHOHN pe-
METKU, OIIECHUBATh HHPOPMAITMOHHYIO EMKOCTh KOMMakT-aucka (CD).

[TepeuncnsaTs 001acT MpUMEHEHUS! HHTEp(EpeHLInu cBeTa, TUPPAKIINUU CBETA, MOJIIPU3AIHN
cBeta. MccnenoBars 3aBUCUMOCTD yTJ1a IPEJIOMIIEHHUS OT yIJla MaJeHus, 3aBUCUMOCTb PaccTos-
HUS OT JIMH3BI 0 U300pa)KeHUsl OT PACCTOSHUS OT JIMH3BI 10 MpeMeTa.

ITpoBepsATh THIIOTE3BL: YOI NPEIOMIICHHS IPSIMO TPONIOPLIMOHAJIEH YUy TaJIeHuUs, U IJIOT-




Ornpenenenue JIMHBI CBETOBOM
BOJIHBI- KOCBEHHBIC N3MEPEHHUSI.

JladopaTopnasi padora Ne 5.
HaGioieHre BOTHOBBIX CBOWMCTB
cBera: qudpakius, tHTEpPepeHIus,
MOJIIpU3aIsi- HAOIIOACHHUE SIBICHUI

JlabopaTopnasi paGora Ne. 6.
HaGirotenne cieKkTpoB- HaOI0ICHIE
SIBJICHUM.

Kontpoabnasi padora Ne2 «Dnek-
TPOMArHuTHLIC BOJIHBI. Onrtukay

HOM CJIOKEHUU JBYX JIMH3 ONITUYECKUE CUJIBI CKIIabIBatOTCs. KOHCTpynpoBaTh MoJenu Teiie-
CKOIIa u/Win MUKpockora. PabotaTs B ape ¥ rpyIie npy BbIIIOJHEHUH IPAKTUYECKUX 3a/1a-
HUH, BBIIBUKEHNHU TUTIOTE3, pa3pabOTKe METOAOB IPOBEPKH THITOTE3.

IInanupoBaTh NEATENBHOCTD 110 BBIIOIHEHHUIO U BBIIOJIHATH UCCIEA0BAaHUS 3aBUCUMOCTH MEXK-
ny (PM3NYECKUMHU BEIMYMHAMH, SKCIIEPUMEHTAIBHYIO TIPOBEPKY TUIIOTE3HI.

Haxonuts B nmutepatype u Untepuere undopmanuio o ouorpadusx M. Herotona, X. ['tolirenca,
T. FOnra, O. @penens, 00 UX HAyYHBIX Pa0OTax, 0 3HAYCHUH UX PAOOT JJIsi COBPEMEHHOM
HayKH. BeIcka3bIBaTh CBOE MHEHHUE O 3HAUCHUM Hay4YHbIX OTKpbITUH M pabot no onrtuke M.
Hrrotona, X. I'tolirenca, T. FOnra, O. ®@penens. BocnpuHuMats, aHanM3upoBaTh, nepepadaTsl-
BaTh U NPEIbSBIATh MHYOPMALIMIO B COOTBETCTBUU C ITOCTABICHHBIMU 3ajauyaMH.

Br11ensaTe OCHOBHBIE ITOJIOKEHUS KOPIIYCKYJISIPHOM Y BOJIHOBOM TEOPHUM CBETA. Y YaCTBOBATH B
00CY/I€HUH 3TUX TEOPUH U COBPEMEHHBIX B3IJISJIOB HA IIPUPOY CBETA.

VKa3bIBaTh rPaHUIbl IPUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

["'0TOBUTH Mpe3eHTALUHU U COOOLICHNS IO U3YUYEHHBIM TeMaM (BO3MOYKHBIE TEMBI ITPEICTABICHbI
B yueOHMKe) JaBaTh onpeneneHue NOHATHI: TEMJIOBOE U3IYUEHHUE, FIEKTPOIIOMUHECLIEHLINS,
KaTOIIOJIFOMUHECIIEHIUS, XeMUITIOMUHECHEHIINSA, (POTOTOMUHECLIEHIIHS], CIIOIIHOMN CIIEKTP,
JIMHENWYaTBIA CIIEKTP, ITOJIOCATHIN CIEKTP, CIEKTP MOIVIOMEHHUS, CIIEKTPAIbHbIN aHAIIN3.
['unores, pa3paboTKe METO10B IPOBEPKHU TUIIOTES.

IInanupoBaTh AEATEIBHOCTD 10 BBIIIOJIHEHUIO U BBIITOJIHATH UCCIIEIOBAHUS 3aBUCUMOCTU MEX-
Iy (pu3nueckuMH BETMYMHAMU, IKCIIEPUMEHTAIbHYIO IPOBEPKY TUIIOTE3HI.

Haxonuts B nuteparype u MHTepuere nnpopmanuio o ouorpadpusx Y. Hetorona, X. I'oiirenca,
T. ¥Onra, O. ®penens, 00 ux HayyHbIX pabOTax, 0 3HAUEHUU UX PaOOT JJIsi COBPEMEHHOM
HayKH. BeIcka3bIBaTh CBOE MHEHHUE O 3HAUEHUM HaYYHBIX OTKPBHITUI U paboT no onrtuke M.
Hrrotona, X. I'oitrenca, T. FOura, O. ®penensa. BocnpuauMate, aHanmu3upoBath, nepepadathl-
BaTh U MPEIbSBIATH MH(HOPMAIIMIO B COOTBETCTBUU C MTOCTABJICHHBIMU 331a4aMU. BeIensTh
OCHOBHBI€ MOJIOKEHHSI KOPIYCKYJISIPHOM M BOJTHOBOM TEOpHil cBeTa. Y4acTBOBaTh B 00CYK/e-
HUHU 9TUX TEOPUHN U COBPEMEHHBIX B3IVIS[0B Ha IIPUPOAY CBETA. Y Ka3bIBaTh I'PAHULIBI IIPUMEHU-
MOCTH F€OMETPUUYECKOI ONTUKU. ['0OTOBUTH Mpe3eHTAUN U COOOIIEHUS 10 U3 YUEHHBIM TeMaM
(BO3MOJKHBIE TEMBI IpeJicTaBleHbl B yueOHuke) [lepeuncnsats BUabl ciekTpoB. Pacno3HaBaTth,
BOCIPOU3BOANTD, HA0JFO/IaTh CIUIOIIHOM CIIEKTp, IMHEHYAThIi CIEKTpP, MOJI0CAThIA CIEKTD,
CHEKTp U3Ty4eHus u nornoieHus. M3o0paxath, 00BSICHIATh U aHATM3UPOBATH KPUBYIO 3aBUCH-
MOCTH paclpe/ieleHNsl SHEPTUU B CIIEKTpe a0COIIOTHO Y€pHOTro Tena. [lepeuncasats BUIbI diekK-
TPOMAarHUTHBIX U3Jy4YE€HUN, UX UICTOYHUKH, CBOUCTBA, TpUMeHeHue. Vcnoap30BaTh MmKary
AIIEKTPOMAarHUTHBIX BOJH. CpaBHUBATh CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH Pa3HBIX TUATI030-
HOB.




OcHOBBI cIeUAJILHOM

TEOPHH OTHOCUTEIbHOCTH
-3 4.

Inemenmuvr CTO

NHBapuaHTHOCTh MOYJISI CKOPOCTH
cBera B Bakyyme. [Ipunnun oTHOCH-
TeabHOCTH DMHIITEHA. CBI3bh Mac-
CBI U SHEPTUH CBOOOIHOM YaCTHUIIBI.
DHeprusi NOKos.

JlaBatp orperneneHue MOHATUN: COOBITHE, IOCTYJIAT, COOCTBEHHAs! MHEPLUAIbHAS CHCTEMA OT-
cuéra, COOCTBEHHOE BpeMsi, COOCTBEHHas JJIMHA TeJla, Macca IOKOsl, ”HBapUaHT, SHEPrus 1o-
K0s1. OOBACHATH IPOTUBOPEUHNS MEKIY KIACCUIECKON MEXaHUKOM U AJIEKTpoAnHAMUKONW Makc-
Beiia u npuurHbl nosipiieHus CTO. @opmynuposats noctynarsl CTO.

®opmynupoBaTh BEIBOJIBI U3 TOCTYIaTOB CTO 1 00BACHATH peNATUBUCTCKHE YPPEKTH COKpa-
IIEHUS Pa3MEpOB Tejla U 3aMeIJICHHUs] BpDEMEHHU MEXKAY JABYMs COOBITUSMHU C TOUKU 3pEHUS JBH-
KYUIEHCs CHCTEMBI 0TCYETA. AHATU3UPOBATH (POPMYITY PEIITUBUCTCKOTO 3aKOHA CIOKEHUS
ckopocteil. [IpoBoaUT MBICIIEHHBIE SKCIIEPUMEHTHI, NoATBEpKAatomue nocrynarsl CTO n nx
cnenctBus. Haxonute B KOHKpeTHOW cuTyauuu 3HadeHus ckopocreit Tenr B CTO, unTepBanos
BPEMEHHU MEX/1y COOBITUSMH, JUIMHY T€Ja, SHEPTUIO MOKOS YAaCTULIbI, IOJIHYIO SHEPTUI0 YaCTH-
L(bl, PEISATUBUCTCKUI UMITYJIbC YACTHULIBI.

3anuchIBaTh BBIPAXKEHUE Ul SHEPTUU IMOKOS U TIOJHOW SHEPruM yacTull. M3marats cyTh NpuH-
L[AI1a COOTBETCTBUS.

Haxonuts B nuteparype u MHTepHeTe nH(popMaluio o Teopuu 3¢pupa, 00 S3KCrepruMeHTax, Ko-
Topble npuBenu kK coznanuto CTO, 06 OTHOCUTETBLHOCTH PACCTOSIHUM U TPOMEKYTKOB BPEMEHH,
o 6uorpadun A. DitHmTeliHa. BrickasbiBath cBo€ MHeHME 0 3HaueHnu CTO aiis coBpeMeHHOH
HayKu. '0TOBUTh Npe3eHTalluu U COOOUIEHMS] 10 M3yUYEHHBIM TEMaM

KBanToBas ¢usuka. ®u-
3MKa aTOMAa H AaTOMHOI'0
siapa.-17 u.

Keanmoesasn ¢puzuka

I'unoreza M. I1nanka. @oTo31n€KTpH-
gyeckuii a3pdext. Poron. Kopmycky-
JSIpHO-BOJIHOBOU yanusM. Coommo-
wenue HeonpeoenenHocmel I etizen-
bepea.

JaBatb omnpenenenue noHATUH: GoTo3(deKT, KBaHT, TOK HACBIIICHNUS, 3a/Iep>KUBALOIIIEe HATPSI-
*KeHue, padoTa BbIXoJa, KpacHas rpanuia goro3ddexra. DopMynupoBarh peaMeT U 3a7aun
KBaHTOBOM (u3uku. Pacnio3HaBare, HabmoaaTh siBiIeHnE poTodhdexra. OnuchBaTh OMBITHI
CroneroBa. ®opMynupoath runore3y Ilnanka o kBaHTax, 3akoHbl poTodpdexTa. AHATUZNPO-
BaTh 3aKOHBI (poTOrPdeKTa. 3aMuCchIBaTh U COCTABIATh B KOHKPETHBIX CUTYAIMsIX YpaBHEHUE
OliHmTeiHa U1t poTo3pdexTa U HaXOIUTh C €ro MOMOUILI0 HEM3BECTHBIE BETMYHUHBI. Bbunc-
JSITh B KOHKPETHBIX CUTYAIUSAX 3HAYEHUSI MAKCUMaJIbHON KUHETHYECKOM SHeprun (hOTOdIIEeK-
TPOHOB, CKOPOCTHU (DOTOINEKTPOHOB, paOOTHI BBIX0/1a, 3AMIUPAIOIIET0 HAIPSKEHUS, YaCTOThI U
JUIMHBI BOJIHBI, COOTBETCTBYIOLINX KpacHOi rpanuie ¢porodddexra. [IpuBoauTh mpuMepsl uc-
noJyib30BaHuA hoTodddexta. OOBICHITH CyTh KOPIYCKYJISIPHO-BOJIHOBOTO Tyanu3ma. Onuche-
BaTh ONbITHI JIeGeieBa o 3MepeHHIo JaBJIeHUs CBETa U ONbITH BaBuiosa o ontuke. Onu-
CBIBATh ONBITHI 10 AU(PPaKLINU AIEKTPOHOB. DOPMYITHUPOBATH COOTHOLIEHHE HEOTPEAETIEHHO-
creii ['elizenOepra u 00bsACHATH ero cyTh. Haxoauts B mutepatype u MHTepHETE HH(DOpMAIIHIO
o paborax CronetoBa, JleGenena, Basmnosa, [Inanka, Komnrona, ne bpoiinsa. Beiaensite pois
pOCCUICKUX YUYE€HBIX B ucciaeqoBannu CBOMCTB CBETA.

[TpuBOANTE MpUMEPBI OHOJIOTNYECKOT0 M XMMUUYECKOTO AeHCTBUS cBeTa. ['0TOBUTH Ipe3eHTa-
IIUH U COOOIICHHUS -T10 U3YYECHHBIM TeMaM (BO3MOXKHbIE TEMBI IIPEICTaBICHbI B yueOHuke). [a-
BaTh OIPEACIICHUE MTOHATUN: aTOMHOE S IpO, SHEPreTUYECKUI YPOBEHD, SHEPIUsl HOHU3ALINH,
CIIOHTaHHOE M3JTyYeHHE CBETa, BBIHYKICHHOE N3IydeHue cBeta. OnuceiBath onblThl Pesepdop-
Ja.




Crtpoenue atoma

[Tnanerapnas moxens aroma. OObsc-
HEHME JIMHENYATOTO CIIEKTPa BOJO-
pO/ia Ha OCHOBE KBAaHTOBBIX TOCTYJIa-
ToB bopa.

OnwuceiBaTh U CpaBHUBATH Mojienu atoma Tomcona u Pesepdopna. PaccmatpuBarth, uccieno-
BaTh U ONUCHIBATH JIMHEUaThIe crieKTpbl. POpMyIMpOBaTh KBAaHTOBbIE 1TOCTyaThl bopa. O0b-
SICHATB JIMHEWYATHIE CIIEKTPBI aTOMa BOJOPO/A HA OCHOBE KBAaHTOBBIX IIOCTYJIAaTOB bopa.
PaccunTbiBaTh B KOHKPETHOM CUTYaIlMM YacTOTY U AJIMHY BOJIHBI UCITyCKaeMOro (pOoTOHa Mpu
IIEPEX0/€ aTOMA U3 OJTHOTO CTALlMOHAPHOI'O COCTOSHUSA B IPYrO€, SJHEPIUI0 HOHU3ALUN

aToMa, BBIYUCIIATh 3HAUEHUS PaInyCOB CTALlMOHAPHBIX OPOUT 3JIEKTPOHOB B arome. OnuchiBaTh
YCTPOUCTBO M OOBACHATH MPUHLINN JEHCTBH Ja3epoB. HaxonuTs B muteparype u MHTepHEeTE
cBesieHus O (akTax, MOATBEPKIAIOIIUX CI0KHOE CTPOEHHE aToMa, 0 paboTax y4EHBIX 110 CO3
JIAHUIO MOJIEIH CTPOEHHUS aTOMa, MOJyYEHHIO BBIHYKICHHOIO U3JIy4EeHMS, O IPUMEHEHNN J1a3e-
POB B HayKe, MEUIIMHE, IPOMBILUIEHHOCTH, OBbITY. BBIIeNATE poiib poccuiickux yuéHsix B co-
3/JaHUU U UCII0JIb30BAHUH J1a3€pOB. ' OTOBUTH IPE3EHTALIMN U COOOILIEHUS 110 U3YUEHHBIM Te-
MaM (BO3MOXHBIE TEMBI IIPEJCTABICHBI B YUEOHHKE).

DHeprus CBs3u

CocTtaB u CTpOEHHE aTOMHOT'O
siipa. DHEPTHs CBS3M aTOMHBIX sIJIEp.
Buasl panoakTUBHBIX MPEBpAIICHUI
ATOMHBIX SIIEP.
3aKOH paIMOAKTUBHOTO pacraja.
Snepubie peakunu. LlenHas peakuus
JETIEHUS SIAED.

DneMeHTapHbIe YaCTHUIIHI.
@yH/IaMEeHTaJIbHbIE B3aUMOIEUCTBUSL.

JlabopaTopnasi padora Ne7. «Ompe-
JieJIeHre UMITYJIbCa ¥ SHEPTUU Ya-
CTHILIbI ITPU JABMKEHUH B MATHUTHOM
nioie (1o ¢oTtorpadusam) - KOCBEH-
HbIE U3MEPEHUS

3aKOH paIMOAKTUBHOTO pacraja.
Snepubie peakunu. Llennas peakuus
JIEIEeHUS SIep.

DyieMeHTapHble YacTulbl. PyHaa-
MCHTAJIbHbIC BBaHMOHCﬁCTBHH.
KonTpoabnas padora Ne3 «KBaH-

JlaBatp ornpeeneHus MOHATHI: MaCCOBOE YHUCIIO, HYKJIOHBI, SIIE€PHbIC CUIIbI, BUPTYAJIbHBIC Ya-
CTHIIBL, 1e(PEKT Macc, JHEPIUsl CBSI3U, YJEJIbHAsl SHEPIHs CBSI3U ATOMHBIX SJEpP, PaIUOAKTHB-
HOCTb, aKTHUBHOCTb PAJMOAKTUBHOIO BEIIECTBA, IEPUOJI IIOTYypacaia, UICKYCCTBEHHAs paauo-
aKTUBHOCTD, A/IEPHbIE pEaKLIUU, SJHEPTETUUECKUI BBIXO/ SIAEPHON peaKkIuy, LIeTHas aepHast
peakuus, K03 PUIMEHT pa3sMHOKEHUSI HEUTPOHOB, KPUTHYECKAs Macca, peaKTOPbl- Pa3MHOXKH-
TeNH, TepMosifiepHas peakiusi. CpaBHUBATh CBOMCTBA MPOTOHA M HEWTpoHa. OnKChIBaTh MPoO-
TOHHO-HEHUTPOHHYIO MOZENb siapa. ONpenensaTs COCTaB AAEp PA3IUYHBIX JIEMEHTOB € IIOMO-
b0 Tadauisl Menaeneesa. M300pakaTh 1 UnTaTh cXeMbl aTOMOB. CpaBHUBATh CHILY 3JIEKTPH-
4EeCKOr0 OTTAJIKMBAHMSI IPOTOHOB U CUIIY CBSI3M HYKJIOHOB B sifipe. [lepeunciaTe U onuceiBaTh
cBOiicTBa s/IepHBIX cril. OOBSACHATH OOMEHHYIO MOJENb B3aUMOAEHCTBUS. Boruncnsate nedext
Macc, SHEPTHUIO CBA3H U YACIBHYIO SJHEPTHIO CBSI3U KOHKPETHBIX aTOMHBIX sJ1ep. AHAIU3UPOBATh
CBSI3b YJIEJIbHOM 3HEPTUH CBS3H C yCTONYMBOCTHIO sifiep. Ilepeuncnars BUIbI pailiOaKTUBHOTO
pacriaza aTOMHBIX s1ep. CpaBHUBATH CBOMCTBa anb(da-, 0eTa- U raMMa-u3IydeHnui. 3anuchIBaTh
MpaBuJia CMEIIEHUs TP PaJMO0aKTUBHBIX pacnajax. OnpenensTh 3JeMEeHThI, 00pa3yrouecs B
pe3yJbTaTe paAMOaKTUBHBIX PACHaoB. 3alHUChIBaTh, OOBSICHATH 3aKOH PAJMOAKTUBHOIO pacha-
J1a, YKa3bIBaTh I'PAaHUIIbI €r0 TPUMEHUMOCTH. OIpenesaTh B KOHKPETHBIX CUTYallUsIX YUCIIO He-
pacnaxcs siaep, YACIO PACIABIINXCS sIEP, IEPUO] MOTypacnaia, akTHBHOCTh BELIECTBA.
[lepeuucnarh ¥ ONMKMCHIBATh METO b HAOIIOIEHUS U PETUCTPALIMK AI€MEHTAPHBIX YaCTHII.

Ha Gmronath Tpeku anbga-dactull B kamepe Bunbcona. PeructpupoBars siiepHble U3TyUSHHS C
noMoIneko cuérurka ['elirepa. OnpeaensaTs UMIYJIbC U SHEPTUIO YACTHUILIBI IPU IBUKEHUU B
MarHuTHOM mose (1o gortorpadusim). 3amuchBaTh sIepHbIe peakuuu. OnpenensiTh

MPOAYKTHI SIAEPHBIX peakiuii. PacCUYUTHIBATh SHEPTETUUECKUI BBIXO/T AJIEPHBIX PEaKIINi
OnuceiBaTh MEXaHU3MBI JEJIEHUS SAEp U LIETHON siiepHON peakiun. CpaBHUBATh AJIEPHBIE U
TepMosiiepHble peakii. OOBSICHATh IPUHIMIIBI YCTPOUCTBA U PAOOTHI SAEPHBIX PEAKTOPOB.




TOBas (hU3HUKaA»

CyXaeHUu NPEeUMYIIECTB U HEJOCTATKOB SJCPHON SHEPTreTUKU. AHAIU3UPOBAThH OMACHOCTh
SJIEPHBIX U3JIy4eHUHN AJIs1 )KUBBIX OpraHnu3mMoB. Haxoauts B nmutepatype u IHTepHETE CBEICHUS
00 OTKPBITHH MPOTOHA, HEUTPOHA, PAAMOAKTUBHOCTH, O TIOJTYYCHUH U UCTIOJIb30BaHUU PATUOAK-
TUBHBIX U30TOINOB, HOBBIX XMMHUYECKHUX 3JIEMEHTOB. BbIAensaTs posib poccuiickux yuéHbix B uc-
CJICIOBAHMSIX aTOMHOTO SI/Ipa, OTKPBITUU CIIOHTAHHOTO JICJICHUS SIJIEP ypaHa, Pa3BUTHU SICPHON
SHEPTETUKH, CO3aHUH HOBBIX M30TOmoB B OUSN (O0beAMHEHHBIN HHCTUTYT SAECPHBIX UCCIIC-
noBaHwuii B T. J[yOHe). [0TOBUTH Mpe3eHTaIllMU ¥ COOOIICHHMS 110 H3yYEHHBIM TeMaM (BO3MOXKHBIC
TEMBI [IPE/ICTABIICHBI B yUCOHHKE)

JlaBatb onpeeneHre MOHATUN: aHHUTWIISIUS, IENTOHBI, aAPOHBI, KBAPK, TJIFOOH.

[lepeuncnaTb OCHOBHBIE CBOWMCTBA AJIEMEHTAPHBIX YaCTHII. BBIACNATH TPYMIIBI 2JIEMEHTaPHBIX
gacTull. [lepeuncisite 3aK0HBI COXpaHEHHUS, KOTOPHIE BBITIOJHAIOTCS IIPH MPEBPAIEHUAX Ya-
ctull. OnuchIBaTh MPOLIECCHl AaHHUTUIISIIIUN YACTULl U aHTUYACTHULL U POKICHUS IIEKTPOH-
MO3UTPOHHBIX 1Map. Ha3eIBaTh U CpaBHUBATH BUIBI (PYHIAMEHTAIBHBIX B3aUMO/ICHCTBUN.
OnuceiBaTh COBPEMEHHYIO (PU3NYECKYIO KAPTUHY MHUpPA. | OTOBUTH PE3eHTALUN U COOOIIECHUS
110 M3YYSHHBIM TeMaM (BO3MOYKHBIE TEMBI IIPEJICTABIICHBI B YICOHUKE)

Crtpoenue BcesieHHOM. -
Su.

Cmpoenue Bcenennoi

CoBpeMeHHbIE NPEACTABICHUS O
MIPOUCXOXACHNUHU U 3BoJoLuu CoH-
1a u 3se3a. Knaccudukanus 3se3 .
3B€3I[BI 1 UCTOYHUKHU UX DHCPIUH.
lNanakrtuka. [Ipeacrasinenue o crpoe-
HUM 1 3BOIIONNN BceeneHHoi.

JlaBatp omnpenenenue NoHATUI: HeOecHas cdepa, SIKINNTHKA, HeOEeCHBIN 3KBAaTOP, MOII0C MUDA,
OCbh MUPa, KPYT' CKJIOHEHHMS], IPSMOE BOCXOKIEHUE, CKIIOHEHHE, ITAPAJUIAKC, TApPCEK, ACTPOHO-
MHUYECKas eIMHUIIA, IepUTeInii, aQenuil, CoTHeuHoe 3aTMEHHE, TyHHOE 3aTMEHHE, TIIAHEThI
3€MHOM T'PYIIIbI, IJIAHETHI TUTaHThI, ACTEPOUT], METEOP, METEOPHUT, (hoTochepa, CBETUMOCTb,
npoTyOepaHel, myibcap, HEUTpoHHas 3Be37a, 4Y€pHas AbIpa, IPOTO3BE3/1a, CBEPXHOBAs 3BE3/1a,
rajakTHKa, KBa3ap, KpaCHOE CMEIIEHUE, TeOpHsl boJbIIoro B3pbiBa, BO3pacT BeeneHHoM.
HaGnronate JlyHy 1 rutaneTs! B Teneckon. Boiaensats ocobennocTu cucremsl 3emisa-JlyHa. Pac-
MI03HaBaTh, MOJEJINPOBATh, HAOIOIATh JIYHHBIE M COJIHEUHBbIE 3aTMEHUSA. OOBACHATH IPUITUBBI
1 oTauBbl. POpMyIHMPOBaATh U 3aIUCBIBATh 3aKOHbI Keruiepa. OnuckiBaTh crpoeHne ConHeuHoU
cucreMsl. [lepeuncnsaTe maHeTsl 1 BUIBI ManbIX Tell. OnuceiBaTh cTpoeHre ColHIa.
HaGnronate conneunsle natHa. CobmoaaTh npaBuia 6e30nacHOCTH pu HaOmoneHun CoHua.
[lepeuncnars TUIMYHBIE TPYIIBI 3BE3]T, OCHOBHBIE (PM3UUECKHE XaPAKTEPUCTUKH 3BE3I.
OnuceIBaTh HBOJIIOLMIO 3BE3]] OT POXKACHUA 0 cMepTU. Ha3zbIBaTh caMble spKue 3BE3]IBI U CO-
3BE31UA.

Ilepeuncnarh BUJbI TAJIAKTHK, ONUCBHIBATH COCTAB U CTPOEHUE ralakTHK. Beiienste Mieunslit
ITyTe cpenn apyrux ranaktuk. Onpenensate MecTo CONHEYHON CUCTEMBI B 'anakTuke.
OreHnBaTh MOPAIOK PACCTOSTHUHN 10 KOCMHUYECKUX OOBEKTOB.

OnucheIBaTh CyTh KPACHOT'O CMEIIEHHS U €r0 UCIIOJIb30BAaHUE IIPU U3YUYECHHUH TaTaKTUK.

IIpu BOAUTH KpaTKOE U3JI0KEHHUE TEOPUH bOoJIBIIOro B3pbIBa U TEOPUH pacLupstoencs Bee-
JIEHHOM.

OOBACHATDH CYTh MOHATHH «TEMHAsI MATEPUS» U «TEMHAs SHEPTHUS.

[TpuBOANUTE MPUMEPHI UCTIOIH30BAHUS 3aKOHOB (PU3UKH JUIsl 00BSICHEHHUS TIPUPOIBI KOCMHUYe-




CKHX OOBEKTOB.

PaGotate B nape u rpyre npu BHIIOJHEHUH MPAKTUYECKUX 3a/IaHUM.

Hcnonb3oBate MHTEpHET 17151 TOMCKa M300pakeHUI KOCMUYECKUX 00BEKTOB U HH(pOpManuu 0o
UX 0COOCHHOCTSIX.

Y4acTBOBaTh B 00CYK/IEHUHN U3BECTHBIX KOCMUYECKUX UCCIICAOBAHHMA. BBIIENATh COBETCKHIE U
pOocCUCKHE JOCTUKEHHS B 00JIaCTH KOCMOHABTUKHU U UCCIIeIOBaHUs KocMoca. OTHOCUTBCS €
YBOXKEHUEM K POCCUICKUM YUYEHBIM U KOCMOHaBTaM. Haxonuts B mureparype u HTepuere
CBEJICHM:I HA 3aJIaHHYIO TeMy. [ 0TOBUTH Ipe3eHTalUU U COOOIIEHHS 10 H3YUYEHHBIM TEMaM.

IToBTOpeEHue 2 yaca




